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Foreword

This book could not be better timed. It hits the printing press as the second decade
of this new millennium comes to a close, after a series of dreadful events that dispel
any doubt that our planet is in dire peril. Climate change poses a formidable threat
to both the Earth and the people who inhabit it, as exemplified by the grim lineup of
hurricanes, floods, droughts, and wildfires that we have experienced this year alone.
Evidence is piling up in science circles that glaciers are disappearing, oceans are
warming and acidifying, and crop yields and food supplies are being threatened at
unprecedented rates. The Amazon forest is devastated by fire and, even worse,
destroyed for large-scale agriculture, industrial logging, and mining in ways that
dangerously approach a tipping point.

Yet, this book is unexpectedly affirming and forward-looking. It encourages us
to look beyond the parade of natural disasters and the natural impulse to despair,
neither of which are as “natural” as they seem. The authors make this clear by
reframing our understanding of global environmental change in ways that place
humanity, and the cultures, societies, histories, and narratives it creates, squarely at
the center. While this perspective leaves no escape from the recognition of our
responsibilities, it equally and positively points to agency and options that remain
available to us, as anthropologists, scientists, policy-makers, activists, and citizens,
to transform the way we relate to the natural world and our place in it. This framing
is supported by a number of critical and timely insights that stem from this volume:
two in particular stand out as uniquely generative.

First, the authors made a convincing case for the indivisibility of humans and
natural systems. People do not simply observe, understand, manage, or measure
environmental phenomena as if they were external to their being. Rather, we exist in
and engage with the environment in ways that are mediated by our senses, feelings,
thoughts, values, and stories. That is true for momentous as well as mundane mani-
festations of global change which are felt on the skin, in the soul, and within the
mind. Across the wide and rich plurality of such experiences, this reality is shared
across humanity, and, as such, it can offer fertile ground for coalition building and
resistance movements. It can propel and unite efforts to confront “long histories of
inequality” and “uneven geographies of destruction” (as stated in the editors’
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introduction) and to sustain collective action at multiple scales. The recent school
strikes and street protests by young people across the globe to shake world leaders
out of their inertia on climate change are an inspirational example. Less widely
covered in the popular media but equally energizing is the emergence of worldwide
alliances of indigenous people for environmental and climate justice. For example,
a Local Communities and Indigenous Peoples Platform was recently convened
within the UN Framework Convention Climate Change Conference to promote
legitimate representation of indigenous groups in global climate change negotia-
tions. Of course, these actions and voices confront formidable political hurdles and
economic interests that stand in the way, but they do renew our faith in the actual
possibility of social transformation.

This brings us to a second important insight that infuses most chapters and is
articulated in the conclusion to the book. Changing the way we engage with nature
and with other human and nonhuman beings in nature requires more than improving
policies and practices (though doing so would surely be a welcome head start). It
calls for a more radical shift in how we gain and use environmental knowledge,
turning away from colonizing epistemologies toward politically engaged, diversity-
embracing ways of knowing. Anthropology’s genesis in colonial times and places,
and its historical record of manufacturing knowledge that reifies research subjects,
erases difference, and upholds the status quo calls for intentional reflexivity by
those of us who have been trained in this discipline. Auspiciously, as outlined in the
concluding chapter, growing numbers of anthropologists are breaking out of the
mold and leading the way in co-producing streams of research which document,
contextualize, include, and mobilize other ways of knowing our changing climates.
Even then, in addition to entrenched interests and ideologies, engaged anthropolo-
gists and academics face powerful challenges that stem from the established sys-
tems and criteria that govern performance evaluation and career advancement in US
universities. These structures — which continue to promote disenfranchising episte-
mologies — must be decolonized at last.

Published a decade after the landmark volume Anthropology and Climate
Change: From Actions to Transformations (Crate and Nuttall eds. 2009) — which
foregrounded the vast potential offered by the discipline to enrich analyses, policies,
and practices centered on global change — the current collection strides even further.
It challenges us to critically examine the knowledge production processes and con-
texts we engage in. It equally urges us to balance the pursuit of academic excellence
and theoretical rigor with a commitment to public scholarships that nurtures a
vibrant and visionary environmental citizenship.

Atlanta, Geogia, USA Carla Roncoli
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Chapter 1

Understanding Microexperiences

of Climate Change: How Climate
Ethnography Informs Collaboration,
Adaptation, and Effective Responses

Brian J. Burke, Meredith Welch-Devine, and Anne Sourdril

Abstract Projections of climate change, biodiversity loss, and associated socioeco-
nomic impacts are increasingly dire. In this volume, we turn our attention from the
spectacular scenes of climate disruption to the slow and subtle, the small but conse-
quential shifts in the species and landscapes that we humans interact with on a con-
stant basis. This introductory chapter offers an analytical framework for the chapters
that follow. Synthesizing lessons from environmental anthropology, we argue that
microexperiences of change offer a critical but neglected lens for understanding the
Anthropocene as a new geological, cultural, and political era. Focusing on microex-
periences allows us to examine how individuals and communities are experiencing
climate change in intimately meaningful ways, how they are constructing knowledge
based on these experiences, and how that knowledge shapes their responses. This in
turn provides unique insights into the diverse ways that people are embedded in their
environments; the dynamics of differentiation, inequality, and violence that result
from that; and how these affect knowledge, denialism, and climate responses. Perhaps
most importantly, examining climate change at the resolution of microexperiences
has the advantage of showing us change where many people—perhaps especially
those whose livelihoods, social relations, and cultures are most intimately linked to
the environment—see it, feel it, and make sense of it. Careful analysis and apprecia-
tion of these microexperiences and the resulting knowledge systems may therefore
broaden the foundation for shared understanding and collaborative action to address
climate change in an inclusive and effective manner.

B. J. Burke (<)
Department of Sustainable Development, Appalachian State University, Boone, NC, USA
e-mail: burkebj@appstate.edu
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The Graduate School, University of Georgia, Athens, GA, USA
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Global climate change activism took on new urgency in October 2018, when the
Intergovernmental Panel on Climate Change (IPCC) released a special report warn-
ing that the Earth will suffer severe consequences if carbon emissions are not cut
more deeply and on a much faster timeline than previously thought necessary.
Commissioned during the 2016 Paris Climate Conference at the urging of small
island states and other highly vulnerable countries, the report detailed the impacts
that would result from only 1.5 °C of warming above preindustrial levels rather than
the 2 °C that has been the focus of international policy since Kyoto. The results were
sobering. Even at this lower threshold, we will face reduced food security, increased
exposure to extreme weather events, and dramatic loss of biodiversity as soon as
2040. Maize, rice, and wheat yields will decline globally, storms will continue to
become more violent and damaging, and 70-90% of tropical coral reefs are expected
to die (Hoegh-Guldberg et al. 2018).

The links between climate, biodiversity, and human well-being are clear. In May
2019, the global assessment for biodiversity and ecosystem services' warned that
more than one million species are at risk of extinction due to five key drivers—land
and sea use change, direct exploitation of species, climate change, pollution, and
invasion of non-native species—and that climate change is increasingly exacerbat-
ing the impact of these other drivers (IPBES 2019: 3). The IPBES report declares
current biodiversity conservation measures inadequate and illustrates that extirpa-
tion and extinction have highly significant social, economic, political, and moral
consequences. Among other impacts, the continued degradation of nature “will
undermine progress toward 80 percent (35 out of 44) of the [Sustainable Development
Goals] related to poverty, hunger, heath, water, cities, climate, oceans and land”
(IPBES 2019: 6). The global assessment points to dramatic impacts that have
already happened under only 1 °C (+/— 0.2) of warming, including heat waves,
storms, and droughts, as well as more subtle shifts such as earlier springs and
changes in phenology and primary production. Climate change is likely to interact
with other drivers in unexpected ways, potentially exacerbating species loss and
leading to irreparable damage to the Earth and those who dwell here.

To avert catastrophe, the authors of both reports call for nothing short of transform-
ing the world’s economy. According to the IPCC, “pathways limiting global warming
to 1.5 °C... require rapid and far-reaching transitions in energy, land, urban and infra-
structure..., and industrial systems” (IPCC 2018: 21) so that greenhouse gas emis-
sions can be reduced by 45% from 2010 levels by 2030 and to net zero by around

' As of this writing, the global assessment was available in draft form, with the final chapters to be
released in late 2019. We draw here on an advance unedited copy of the Summary for Policymakers.
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2050. IPBES additionally calls for a significant democratization of environmental
governance, the establishment of socio-ecological well-being as a central criterion for
resource use planning, and the widespread implementation of policies to eliminate
negative environmental externalities. These tasks may seem daunting, but it is increas-
ingly clear that we must dedicate ourselves fully to “transformative change” to protect
human and ecological well-being through nature conservation, sustainable resource
use, climate adaptation, and greenhouse gas mitigation. Fortunately, these transforma-
tive visions are not shots in the dark: they have been thoroughly evaluated in terms of
both their ability to improve well-being and their cost-effectiveness (see, e.g., Brown
et al. 2018, Hawken 2017, Jacobson et al. 2018, and UNEP 2012-2018).

In the United States, the IPCC report was released during one of the worst years
on record for “natural” disasters. The year began with mudslides killing 21 people in
Montecito, California; these slides were triggered by rainfall that exceeded half an
inch in only 5 minutes. Later that spring, Maryland experienced flash flooding when
more than 8 inches of rain fell in a few hours in Howard County. In the fall, California
was hit by the deadliest wildfire in its history—the Camp Fire—and the East Coast
saw Hurricanes Florence and Michael, which caused record-breaking flooding and
damage. The United States was no exception. In the same time period, South Africa
faced a critical drought that left Cape Town’s four million residents just months away
from running out of water. Early in 2019, Tropical Cyclone Idai pummeled
Mozambique, Zimbabwe, Madagascar, and Malawi, killing more than 1000 people
and causing more than $2 billion in damages, only to be followed by Tropical
Cyclone Kenneth just 5 weeks later. Perhaps influenced by watching those epic
storms unfold, in early May of 2019, India managed the gargantuan task of evacuat-
ing more than 1 million people from the path of Cyclone Fani. In September, north-
ern islands of the Bahamas were devastated by Hurricane Dorian. In each of these
disasters, some escaped the worst harm, while others had their lives completely and
permanently upended. The uneven geography of destruction underscores yet again
the role that political-economic factors play in delivering ruin to some while allow-
ing others simply a “close call” (Taylor 2014). Disasters do not “fall from the sky”
(Ribot 2010; Smith 2006); they arise from long histories of inequality that have cre-
ated institutional and social structures that ensure that some among us will always
have a harder time preparing for, weathering, and recovering from extreme events.

The horrific scale of today’s climate disasters commands our attention, prompts
philanthropy and policy discussions, and has even given rise to a new genre of lit-
erature and film: climate fiction, or “Cli-Fi.” But in many ways, the focus on the
dramatic obscures other, more subtle, ways that people are experiencing climate
change in their everyday lives. Though these effects may not grab headlines, unpre-
dictable rains, less reliable harvests, and disappearing animals can be devastating to
those whose livelihoods depend most directly on the environment. In southern
Europe, for example, unusually heavy rains in 2018 triggered erosion and mudslides
that ruined newly sown fields, while strong storms destroyed fruit and vegetable
harvests. In each case, community solidarity was key to recovery, highlighting the
crucial role of social institutions and cultural practice in resilience, adaptation, and
transformation.
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It is also evident that watching the loss and permanent change of our landscapes
and homes causes real grief (Cunsolo and Ellis 2018). The salamanders we used to
catch as kids, the cornflowers, poppies, or orchids that sprinkled hillsides with color,
or the songbird we first learned to imitate, when they disappear, it hurts. Beyond
causing distress, the loss of species and associated memories also erodes the local
representations of nature that contribute to cultural diversity. Local biodiversity
losses coupled with an increase in invasive species can disturb processes of build-
ing, maintaining, and transmitting the high specialized vernacular knowledges
essential to understanding and managing environments in a context of global change
(Cruikshank 2005; Nadasdy 2003).

With this volume, we turn our attention from the spectacular scenes of climate
disruption to the slow and subtle. We shift focus from the extreme events, catastro-
phes, and chaos that dominate public representations of climate change— even in
the usually sober realms of international policy and scientific synthesis—to small
but consequential shifts in the species and landscapes that we humans interact with
on a constant basis. Here, we foreground the microexperiences of change, suffering,
and risk, illustrating how individuals and communities are experiencing climate
change in intimately meaningful ways, how they are constructing knowledge based
on these experiences, and how that knowledge shapes their responses.

These microexperiences of climate change are, we argue, a critical but neglected
component of our understanding of the Anthropocene as a new geological, cultural,
and political era. Of course, macroexperiences are important, too. Without the care-
ful construction of global models, we would not understand the multiple drivers,
trajectories, and effects of climate change, and many people have come to under-
stand and respond to climate change through the globally scaled imagery and
narratives that emanate from scientific synthesis, international policy, and activism.
For many others, however, stories of global dynamics and distant impacts seem like
mere abstractions. Examining climate change at the resolution of microexperiences
has the advantage of showing us change where many people—perhaps especially
those whose livelihoods, social relations, and cultures are most intimately linked to
the environment—see it, feel it, and make sense of it. Careful analysis and apprecia-
tion of these microexperiences and the resulting knowledge systems may therefore
broaden the foundation for shared understanding and collaborative action to address
climate change in an inclusive manner.

1.1 Key Insights for Climate Ethnography

This volume’s focus on microexperiences contributes to what Susan Crate calls “cli-
mate ethnography.” Crate argues that ethnography offers a particularly valuable
complement to other ways of knowing climate change because ethnography main-
tains an analytical focus on both “the specifics and multilayered complexities of
local human experience” and “the generalities and abstractions of... the global”
(2011: 176). Because ethnography “is a comprehensive method that capitalizes on
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anthropologists’ skill in ‘being there,” [it] has the methodological power to bridge
local understandings beyond the local” so that a “multitude of stakeholders... on a
multitude of scales” can develop effective, coordinated policies and responses
(177). However, she also underscores an important point: not all ethnography related
to climate change counts equally as climate ethnography. True climate ethnography,
she argues, should be critical, collaborative, and multi-sited. We therefore use this
introduction to frame our diverse case studies of microexperiences of climate
change within the scope of critical theory and to begin drawing lessons across our
international cases. We believe that a deeper understanding of potential adaptations
to climate change will arise from thinking across multiple local ethnographies, and
we hope readers will contribute to this cross-pollination.

While contributors to this volume were trained in a range of disciplines, our
approach is primarily anthropological. Four key themes from the field of environ-
mental anthropology are present—sometimes explicitly but often implicitly—in the
chapters included here. The first theme is a central tenet of environmental anthro-
pology: that the environment is not just something “out there” that we draw on for
resources, or that we pollute and disturb, or that threatens us from time to time.
Rather, the chapters within this book underline that we are part of the environment,
and we must understand it as the matrix of our everyday existence in a holistic and
integrative way. Indeed, even this language of “we” and “it”” does not do justice to
the indivisibility of nature-culture and the diverse ways that people understand this
connection (Descola 2013). Three broad areas of research have flowed from this.
The first (ethnoecology, cultural ecology, ecological knowledge) examines people’s
use of the environment, cultural adaptations to different environments, and the
knowledge that people develop as they devise livelihood and social systems through
unique assemblages of human and nonhuman elements (Balée 2002, 2013; Berkes
1999; Menzies 2006; Nadasdy 1999; Rappaport 1979; Steward 1972). The second
(political ecology) examines how power and exploitation are enacted through the
environment and reflected in the environment, for example, via rules of access, the
distribution of environmental benefits and harms, control over environmental gov-
ernance, or the relegation of certain groups to “sacrifice zones” (Wolf 1972; Bryant
and Bailey 1997; Greenberg and Park 1994; Robbins 2012; Rocheleau et al. 1996).
The third (anthropology of nature) explores diverse ontologies, arguing that every
cultural group classifies and understands the world in fundamentally different ways
and that we therefore live in actually different worlds, the “truth” of which we can-
not judge because there is no unfiltered perspective (de la Cadena 2015; Descola
1994, 2013; Escobar 2006; Kohn 2013; Latour 2004; Viveiros de Castro 1998). All
three of these areas of study also speak to the construction of identities, values, and
visions for the world in and through the socio-environment.

The second theme we want to underscore is that each of the areas of study men-
tioned above includes a focus on differentiation and inequality. Together, they con-
sider the different and unequal ways in which people use the environment, develop
understandings of it, are impacted by changes in it, and have influence over it. In the
case of the ontological turn in anthropology, they also interrogate the very different
environments that people experience. This focus on difference is an important com-
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plement to the generalizations created by global perspectives on climate change—
understanding the full range of human responses to climate change and the
implications of those responses requires that scholars think beyond generalizations
and population trends to also discern meaningful variation (Adger et al. 2013;
Barnes et al. 2013; Roncoli et al. 2009). Perhaps most importantly, understanding
this diversity allows us to examine relations of complementarity (of groups of peo-
ple, knowledge systems, and responses) and competition, coercion, and oppression
(due to the prioritization of certain knowledges over others, the normalization of
certain cultural values or ontologies over others, etc.) (Berkes et al. 2000; Goulden
et al. 2009; Lazrus 2016; Marino 2018; Nadasdy 1999; Nelson and Finan 2009;
Rice et al. 2015). Thus, we would argue, a micro-experiential perspective is neces-
sary (though not sufficient) for thinking about and planning for a just response to
climate change.

Third, one consequence of diversity and inequality is violence, and we would
especially like to highlight the multiplicative violences that arise as climate change
intersects with other environmental, economic, and sociopolitical burdens (Bunce
et al. 2009; Djoudi et al. 2016; O’Brien et al. 2004; Watts 1983). A changing climate
brings with it both the “slow violence” (Nixon 2011) of rising seas and increasing
weather variability and abrupt catastrophes like monster wildfires and powerful hur-
ricanes (Rahmstorf and Coumou 2011). The unnaturalness of both types of disaster
is one of the reasons that ethnographic approaches are valuable for discerning how
and why violence manifests in particular ways for particular populations (Oliver-
Smith 2013). At face value, slow violence may seem analogous to microexperi-
ences, while rapid disasters parallel macrophenomena. A strength of ethnography,
however, is revealing how processes interact across different temporal and spatial
scales (Crate 2011). Marino’s (2015) analysis of climate change, vulnerability,
and environmental displacement in Alaska offers a strong example in this regard.
She illustrates how slow changes like global warming and erosion, punctuated
impacts like floods, cyclical dynamics like seasonal subsistence calendars, and his-
torical dynamics like settler colonialism and the construction of the “fourth world”
in the Americas collectively shape one another and shape the local and global expe-
riences of climate refugees. Anthropological analysis also offers the critical inter-
rogation of “solutions,” including attention to the possible violences of our climate
change responses (Marino and Ribot 2012; Nightingale et al. 2019).

Fourth, environmental anthropology helps us understand the social organization
of knowledge and denial. Ethnoecologists have long documented the division of
labor in the environment and the resulting distribution of environmental knowledge.
A number of scholars using ethnographic approaches have also offered extraordi-
narily insightful analyses of how denialism, skepticism, and confusion are con-
structed and maintained in the realms of climate change (Norgaard 2011),
environmental injustice (Auyero and Swistun 2009), and other environmental pub-
lic health problems (Kleinman 1998; Kleinman and Suryanarayanan 2012). Two
key insights emerge from this literature. First, if environmental knowledge is dis-
tributed across society, then successfully addressing problems of human survival
and adaptation often requires effective collaboration across broad networks. Political
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ecology teaches us that such collaboration is no small feat given that power is often
exercised via the monopolization of knowledge about the environment and control
over the environment (Burke and Heynen 2014; Forsyth 2003; Goldman et al. 2010;
Nadasdy 1999). Detailing the co-organization of knowledge and power may aid in
developing innovative strategies for establishing solidarity across radical difference.
Second, this literature reveals that knowledge does not simply exist and spread, and
knowledge does not lead in any straightforward way to action. Rather, knowledge,
non-knowledge, and action are all products of particular forms of social organiza-
tion and are shaped by cultural and communicative norms (see especially Norgaard).
As we attempt to understand and confront what is likely the greatest challenge
humanity has ever faced, it is therefore important to interrogate not only what is (is
climate change happening, who will be affected, how vulnerable are they, etc.) but
also how we come to know and think about what is (i.e., what is the social and cul-
tural context that shapes our understanding and response). This is perhaps one of the
most valuable contributions of these chapters, and it is one of the places where
attention to the diverse microexperiences of climate change is most critical.

Collectively, these four themes in environmental anthropology remind us of a
critically important lesson laid out so clearly by Marcus Taylor (2014): climate
change adaptation is not a “self-evident analytical framework and normative goal”
(xi). Adaptation, like climate change itself, is perceived and theorized differently by
different people, provoking different types of responses with different levels of
effectiveness and different distributions of socio-ecological benefits and harms.
Adger et al. (2011) and McDowell and Hess (2012) point out that adaptation to one
stressor can reduce capacity to respond to other stressors, and Atteridge and Remling
(2018) add that adaptation, rather than reducing vulnerability, can simply serve to
redistribute it to others. Taylor goes farther, though, arguing that a focus on vulner-
ability and adaptation can itself obscure questions of power and sustainability and
impede critical thinking about our changing climate. We would argue that an
ethnographic lens and a focus on microexperiences can help speak to those con-
cerns by highlighting particular people’s knowledges and worldviews and dem-
onstrating how specific responses have concrete impacts on social organization,
equality, suffering, and violence. Importantly, such an approach tells a subtle and
nuanced story, highlighting triumphs, failures, and the much more common
“mixed results” in between.

1.2 This Volume

The chapters in this volume take us to diverse settings in South America, Africa,
Europe, Asia, and North America—from cities to farms, alpine meadows to lowland
jungles. In each, we see the commonalities of human experience, the connections
we make with our environments, the ability of local societies to perceive and face
change, and the emotions that emerge from change. In them we also see difference.
What matters to whom, when, and why is inflected with history and shaped by cul-
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ture, place, and circumstance. We see disconnection, misunderstanding, and fear,
along with deep ties to place, hope, and collective action. Perhaps most importantly,
these chapters show that our diverse histories and experiences give rise to different
ways of knowing and being in our environment and highlight the value that comes
from bringing those different perspectives into conversation about our shared future.

This book opens with a contribution from Puerto Rico, where Seara, Pollnac, and
Jakubowski examine the impact of environmental degradation and climate change on
a small-scale fishery. Focusing on perceptions as motivators of behavior, the authors
investigate how fishers perceive their changing environment and seek to understand
what influences those perceptions. They find that fishers have diverse ways of expe-
riencing their environment and that education, age, and time in the profession all
influence perceptions of degradation. Fishers have responded to change in many
ways, and the authors underscore the many factors that influence willingness and
ability to adapt and what responses fishers choose. Some of the changes fishers have
made (e.g., fishing farther from shore and deeper) have serious potential conse-
quences for health and safety. Dervieux and Belgherbi’s study focuses on residents
of communal lands near Hwange National Park in Zimbabwe. They find that resi-
dents have identified a very broad range of changes in their environment—in weather,
species, and landscape. Dervieux and Belgherbi link these observations and interpre-
tations to a violent history of oppression, dispossession, and relocation. Importantly,
the discourses that villagers use to discuss environmental changes are also “an
expression of their own deprivation.” Having been “dispossessed of their rights over
the land and the natural resources of their environment for more than a century,” the
discourses of science and law are of little use to them. Cultural explanations focused
on the anger of ancestors help fill the gap in expressing moral outrage, fear, and con-
cern. Together, these two chapters underscore the point that violence arises not only
from the effects of a changing climate but also from our responses to it.

The third chapter takes us to the Eastern Himalaya. Salick, Staver, and Hart
interrogate the interrelationship between climate change, vegetation change, and
human adaptation. This chapter in particular shows how tightly linked human and
natural systems are, laying out the interplay and feedback loops between changes in
plant communities and human responses to that change. Sourdril and colleagues
also focus on plants, this time in southern France, where their investigation of
“weeds” and how to address them opens questions of social conflict, territorial
reform, and rural migration. This is followed by a contribution from Raimond and
colleagues, in which they address experimentation by farmers in the Sudano-
Sahelian area of Cameroon. The authors show that some changes characterized by
scientists as climate impacts—such as variations in temperature, rains, or wildlife
populations—are explained by local communities as resulting from deforestation,
changing agricultural practices, or population increases. These three chapters illus-
trate how climate change is intertwined with demographic shifts, changes in tradi-
tional practices, and other forms of environmental and social change. Much as
humans cannot be analytically “isolated” from their environment, climate cannot be
completely disentangled from other drivers of change. Indeed, one benefit of exam-
ining microexperiences of climate change is that people often interpret these experi-
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ences in an already-integrated manner. Popular knowledge may thus provide
important clues for scientists pursuing socio-ecological synthesis or research on
coupled natural-human systems.

In the sixth chapter, Katz, Lammel, and Bonnet write of seasonal water levels
and flooding in the Brazilian Amazon, comparing the perceptions of local residents
with those of natural scientists. Their work illustrates both the conflict and comple-
mentarity of these different bodies of knowledge, highlighting the role of scale and
occupation in determining knowledge and perception. The two following chapters,
from Roque de Pinho and Reyes-Garcia and colleagues, point to ways to bring dif-
ferent types of knowledge together. Roque de Pinho uses PhotoVoice with Maasai
pastoralists to understand climatic variability, extreme drought, and animal response,
and Reyes-Garcia and colleagues detail a citizen science initiative to gather and
share information related to climate change impacts. Drawing on a similar project
dedicated to traditional knowledge in Spain, the authors are developing a global
platform to collect indigenous and local knowledge on indicators of climate change,
complementing instrumental weather and climate observations. These three cases
thus highlight multiple ways to integrate the knowledge of scientists and nonscien-
tists, showing the clear benefits that can be derived from these collaborations but
also detailing the challenges to achieving authentic participation. As Pennesi argues
in the conclusion, these are valuable contributions to a long-term project to decolonize
and democratize knowledge and environmental governance.

The final two chapters also address collaboration across social difference, focusing
not only on the complementarity of different knowledge systems but also prospects for
more inclusive and democratic decision-making about how to craft the socio-ecologi-
cal futures we want. In the first, Burke and colleagues write of the potential for finding
common ground in climate discussions in southern Appalachia (southeastern United
States) by focusing on local observations of change rather than far-off and abstract
images. By coming together around what different people have seen and experienced
first-hand, there is potential to leave behind political polarization and group stereo-
types, instead viewing differences in knowledge and experience as strengths to be
drawn upon. In the second, we return to east Africa, where Galvin and colleagues par-
ticipated in collaborative workshops with other scientists and with pastoralists focused
on responding to challenges and improving well-being. The workshops were pastoral-
ist-led and paid careful attention to differences in knowledge generated by social posi-
tion or occupation. These workshops illustrate how diverse participants can collectively
identify pathways toward a healthier and more secure future.

In her conclusion, Karen Pennesi considers how these chapters contribute to four
goals of anthropological research on climate change: documentation, connection,
collaboration, and social transformation. She summarizes the numerous impacts
and adaptations that are documented throughout this book and notes, importantly,
that people’s “observations are made with both bodies and minds, and the effects are
felt in profound emotional and psychological—not just physical—ways.”
Appreciating the multifaceted experience of climate change is one of the central
goals of climate ethnography. Pennesi teases out two ways that these chapters con-
tribute to building fruitful connections—by illustrating how scientists and nonscien-
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tists can connect in mutually enriching collaboration and by illustrating how we all
may think more carefully about the connections between climate and other social
and political-economic changes. Finally, she discusses how the chapters here con-
tribute to activism for social transformation. “This book,” she writes, “helps us see
the importance of developing adaptive strategies for climate change that take into
account sociocultural factors influencing relationships between people and their
environment, as well as relationships among people that are mediated by the envi-
ronment.” But we must do significantly more if we are to achieve the transformation
necessary to avert the multiple environmental and human crises that we currently
face. Pennesi therefore concludes by suggesting how these authors might go further
and by offering a vision for a radically democratized and anti-colonial/de-colonial
system of environmental knowledge and governance.

Like Pennesi, we believe that effective and just responses to the intersecting crises
and violences of the present—which include the local and the global, the dramatic
and the mundane, and the ecological and the sociopolitical—demand decolonization
and democratization. Indeed, this is often neglected in the recommendations of inter-
national science and policy communities. In this book, we contribute to this democ-
ratization by highlighting people’s diverse experiences of climate change, the
multiple knowledge systems they employ in responding to local and global changes,
and strategies for honoring this plurality in our collective responses. We hope that
these chapters will be useful to those who aim to carry this project further, toward a
more complete democratization and decolonization of knowledge, politics, and eco-
nomics, and toward the construction of more just and sustainable societies.
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Abstract Marine fisheries in the Caribbean are vulnerable to a wide range of envi-
ronmental and climatic change impacts. Direct and indirect effects of these impacts
on fish species affect the ability of fishers to harvest them resulting in reductions in
revenue and food security. Understanding factors impacting and transforming fish-
eries from the viewpoint of the fishers is crucial for developing adequate strategies
to maximize coastal communities’ resilience and adaptation to change, particularly
under future climate change scenarios. This study uses qualitative and quantitative
data collected from 212 surveys with Puerto Rican fishers to explore aspects of fish-
ers’ subjective perceptions of environmental and climate change and investigate
factors influencing these perceptions. Our findings show that fishers perceive the
local environment and climate to have undergone significant changes in the past
couple of decades and they believe these changes have been affecting the fishery
and consequentially leading them to adapt. Adaptations to these impacts, which
consist mostly of seeking new fishing grounds, have led them to increase their expo-
sure to risks, particularly among SCUBA divers fishing in deeper waters and farther
away from the coast. Results also show important relationships between fishers’
perceptions of the status of fishery resources, demographics, levels of environmen-
tal awareness, and concern about climate change. These findings have significant
implications for the development of policy and educational strategies aimed at
increasing sustainability and well-being in fishing communities.

T. Seara (1) - K. Jakubowski

Department of Biology & Environmental Science, University of New Haven,
West Haven, CT, USA

e-mail: tseara@newhaven.edu

R. Pollnac
Department of Marine Affairs, University of Rhode Island, Kingston, RI, USA

© Springer Nature Switzerland AG 2020 15
M. Welch-Devine et al. (eds.), Changing Climate, Changing Worlds,
Ethnobiology, https://doi.org/10.1007/978-3-030-37312-2_2


http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-37312-2_2&domain=pdf
mailto:tseara@newhaven.edu

16 T. Seara et al.

Keywords Fisheries - Puerto Rico - Climate change - Adaptive capacity -
Caribbean

2.1 Introduction

Marine ecosystems and resources worldwide are being transformed and threatened
by human activity at an increasing pace. In the Caribbean region, economic devel-
opment and population growth have generally occurred without effective policies
to safeguard the sustainability of natural resources, resulting in rapid degradation
of coastal waters and critical ecosystems (Valdés-Pizzini et al. 2012). Ecological
deterioration and overexploitation and overfishing have contributed to the collapse
of many important fishery resources in the region, reducing biodiversity, revenues,
and the resilience of fishers, their families, and communities. Marine fisheries in
the Caribbean are also vulnerable to a wide range of climate change impacts.
Among the most significant are loss of critical habitat such as mangrove forests
and seagrass beds (Short et al. 2016; Alongi 2015), coral bleaching and disease
(Baker 2014; Randall and Woesik 2015), changes in patterns of freshwater flows
(Holding and Allen 2015), and ocean acidification impacting shell formation for
corals, plankton, and shellfish (Rhein et al. 2013). Climate change impacts also
affect the life cycles, abundances, and distributions of fish species (Perry et al.
2005). Fishing is an important cultural and socioeconomic component in the
Caribbean context. Understanding factors impacting and transforming this activity
from the viewpoint of those directly involved, that is, the fishers, is crucial for
developing strategies that will maximize coastal communities’ resilience and adap-
tation to change in the region, particularly under future climate change scenarios.
This study uses data collected from surveys with Puerto Rican fishers to explore
aspects of fishers’ subjective perceptions of environmental and climate change and
investigate factors influencing these perceptions.

2.1.1 Climate Change and Fisheries

In fishing communities, direct and indirect impacts of environmental degradation
and climate change on species that are important for income and subsistence affect
the ability of fishers to harvest them (Sumaila et al. 2011; Pinsky and Mantua 2014;
McCay et al. 2011; Allison et al. 2009; Weatherdon et al. 2016) resulting in reduc-
tions in revenue and food security. Declines in revenue impact fishers and their
families as well as local economies by negatively affecting supporting businesses
such as seafood dealers and distributors, fish markets, and restaurants and associ-
ated sectors such as tourism. Impacts on the ability of fishers to catch fish for their
subsistence result in reduced food security. In small-scale fishing communities, and
as evidenced in Puerto Rico (Garcia-Quijano et al. 2015; Griffth and Valdés-Pizzini
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2002), it is common practice for fishers to give a portion of their catch to family and
other community members. Thus, reductions in catch also affect practices that fos-
ter the development and maintenance of social ties that are important for generating
social capital. Natural resource decline also influences changes in fishery manage-
ment, for example, prompting reduction of allowable catches and extended clo-
sures, contributing to pressures associated with resource scarcity and further
affecting fishing communities’ socioeconomic well-being. In addition, from a
human dimensions perspective, fishing communities are typically located in low-
lying zones which are at risk from sea level rise and present high exposure to
extreme weather events (Nicholls and Cazenave 2010), potentially compounding
their socioeconomic vulnerability under climate change.

Transformations associated with environmental and climatic change and the
potential impacts of indirect effects on range and productivity of commercially
important species require that fishers adopt strategies to respond adaptively.
Adaptive responses may include within-fishing adaptations, for example, finding
new fishing grounds and exploiting different species, or outside-fishing adaptations,
that is, finding alternative income or employment (Pinsky and Mantua 2014; Cinner
etal. 2011; McCay et al. 2011). Poverty and other types of marginalization in fish-
ing communities may reduce the ability of fishers to adapt to changes (Daw et al.
2009), particularly through outside-fishing adaptations. In addition, a great deal of
research suggests that fishers are reluctant to leave the occupation of fishing even
under economic hardship due to a combination of sociocultural and psychological
factors (Smith and Clay 2010; Pollnac et al. 2015). Job satisfaction in fisheries has
long been recognized as an important aspect related to fishers’ adaptation to change
(Pollnac and Poggie 1988). Although satisfaction with aspects of one’s job is impor-
tant in any occupation, it is especially significant in fishing jobs. Among fishers, the
structure of job satisfaction includes attributes of “adventure,” “challenge,” and
“being outdoors” that are infrequently found in other occupations (Apostle et al.
1985; Pollnac and Poggie 1988, 2008; Binkley 1995; Pollnac et al. 2008; Seara
et al. 2017a, b). Understanding these satisfactions derived from fishing is important
because the more attached people are to their jobs, the more difficult it is to either
leave or deal with significant changes to their occupation. For people presenting
strong occupational attachment, the prospect of losing their jobs may represent not
only the loss of income but of part of their self-identity (Marshall et al. 2007).
Therefore, leaving the occupation of fishing altogether as an adaptation strategy is
unlikely and of particular concern for individual, familial, and community well-
being (Pollnac and Poggie 2008; Pollnac et al. 2015). In a detailed ethnography of
Puerto Rican fishers, Griffith and Valdés-Pizzini (2002) describe that a great deal of
them consider fishing as “therapy.” Many Puerto Rican fishers who work on land
jobs (e.g., farming) during the fishery off seasons return to the sea, to what they
describe as a healthy activity that keeps their minds occupied on useful things and
that provides relief from stress (Griffith and Valdés-Pizzini 2002). In a study com-
paring Southeast Puerto Rico and other fishing communities in the USA and the
wider Caribbean region, Seara et al. (2017b) found that Puerto Rican fishers pre-
sented the highest levels of job satisfaction among compared samples. The authors
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argue that high job satisfaction among Puerto Rican fishers is associated with free-
dom to pursue their own inclinations in fishing and other livelihood activities and
spend time with friends and family, coupled with a sufficient material well-being
and strong social ties within their communities (Seara et al. 2017b). Therefore,
changes resulting from climate change and other anthropogenic impacts affecting
the fisheries in Puerto Rico will have significant impacts on the psychological and
social well-being of fishers and their families. According to Daw et al. (2009), “cli-
mate change impacts on fisheries will occur in the context of, and interact with
existing drivers, trends and status of fisheries.” Specifically in Puerto Rico, evidence
of the significance of fisheries to economic, cultural, psychological, and basic sub-
sistence aspects further emphasizes the challenges associated with fishers’ adapta-
tion to environmental and climate change.

2.1.2 Puerto Rico Fisheries

Fishing activities in Puerto Rico are predominantly dependent on nearshore coral
reef systems (Appeldoorn 2008) and adjacent ecosystems such as seagrass beds and
mangrove forests. Coral reef ecosystems in the Caribbean have been declining for
at least the last 40 years, although pinpointing the beginning of the decline has been
difficult (Appeldoorn et al. 2009). Overfishing and climate change are considered
two of the most significant threats for the great majority of Puerto Rico’s reefs and
marine ecosystems (Garcia-Sais et al. 2008; Rogers 2009; Ramos-Scharrén et al.
2015; Loh et al. 2015; Herndndez-Delgado et al. 2014). In 2005, a widespread coral
bleaching event associated with record high seawater temperatures in the Caribbean
region heavily impacted Puerto Rico’s coral reefs (Wilkinson and Souter 2008).
Following the bleaching event, researchers in the region reported an average of 50%
decline in live coral cover and up to 90% mortality of coral colonies at specific
monitoring sites (Miller et al. 2006; Garcfa-Sais et al. 2006; Woody et al. 2008).
Donner et al. (2007) attributed this particular event to anthropogenic warming. The
study suggests that greenhouse gas emissions increase the probability of events of
extreme thermal stress in the region by an order of magnitude, which could result in
events, such as the one that occurred in 2005, becoming biennial occurrences within
the next 30 years (Donner et al. 2007). The authors further stated that expected
increase in hurricane activity in the region, also as a result of human-induced cli-
mate change, would critically damage and endanger corals already weakened by
bleaching events (Donner et al. 2007). The 2017 Atlantic Hurricane Season (AHS)
was one of the most active in history producing six hurricanes above category 3 and
breaking the record for most consecutive storms in the satellite era (NOAA 2018a).
The most intense hurricane of the 2017 season, category 5 Maria, made landfall in
Puerto Rico in September and was the most intense storm to hit US territory in
recorded history (NOAA 2018a). The 2017 AHS, particularly the two most intense
storms Irma and Maria, caused catastrophic damage to Puerto Rico communities
and resulted in substantial damage to the island’s shallow water coral reefs (NOAA
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2018b). Storm damage to Puerto Rico coastal communities’ infrastructure and to
coral reefs and adjacent ecosystems can significantly impact productivity in the
island’s marine fisheries.

The Puerto Rican fishery sector is comprised mainly of small-scale operations
that often consist of an owner and a crew of typically no more than three members
that fish from small vessels with limited horsepower. According to Garcia-Quijano
(2009), the Puerto Rican fisheries’ socioeconomic context can be typified by “het-
erogeneity and unpredictability of opportunities for employment and for covering
the basic needs of subsistence.” Research suggests that, even though the fishery
sector in Puerto Rico is generally characterized by occupational multiplicity, fisher-
ies and coastal-based resource extraction constitute important components of the
cultural and socioeconomic context of most coastal communities (see Garcia-
Quijano et al. 2015). According to the latest census of Puerto Rican fishers con-
ducted in 2008, approximately 900 individuals engage in the activity throughout the
island (Matos-Caraballo and Agar 2011). There is indication, however, that the
actual number is higher, ranging between 1500 and 2000 as suggested by qualitative
data, since many fishers in the island are not fully licensed (Tonioli and Agar 2011).
The licensing system in Puerto Rico requires that fishers provide proof of income
deriving from fishing in the form of tax documentation in order to be considered
eligible for either part- or full-time fishing licenses (Matos-Caraballo 2009). As
mentioned above, the fishery sector in Puerto Rico has been historically character-
ized by occupational multiplicity (Garcia-Quijano et al. 2015; Griffith and Valdés-
Pizzini 2002) which may be in conflict with the current licensing system, therefore
unintentionally creating an incentive for unlicensed and, thus, under- or unreported
fishing activity.

Fishers in Puerto Rico are typically organized around fishery centers/associa-
tions (villas pesqueras) or along coastal townships. Catches consist of relatively low
quantities of diverse species (Griffith and Valdés-Pizzini 2002) including snappers
(Lutjanidae), groupers (Serranidae), and a variety of crustaceans and mollusks that
are sold to the villas pesqueras and private fish markets (pescaderias), or more
informally from fishers’ houses or directly to buyers or restaurants. Puerto Rican
fishers typically engage in multiple gear activities including nets, traps, hook and
line, and harpoon. In recent years, the percentage of fishers practicing SCUBA div-
ing has increased considerably: from approximately 35% in the mid-1990s to
between 40 and 50% in 2008 (Matos-Caraballo and Agar 2011). According to
Matos-Caraballo and Agar (2011), this reflects a necessity for fishers to become
more specialized as a result of declines in coastal catches. Down trends in commer-
cial fish landings in Puerto Rico have been reported since the 1970s (Matos-
Caraballo 2009; Bryan et al. 2016) with an alarming decline of approximately 69%
occurring between 1970 and 1990 (Appeldoorn et al. 1992). The species predomi-
nantly targeted by SCUBA divers are spiny lobster (Panulirus argus) and queen
conch (Strombus gigas).

Awareness of the importance of understanding human dimensions of fisheries
has been increasing considerably in the past few decades (see Weeratunge et al.
2014), and, with that, a new focus is given on fisheries governance as opposed to
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merely management (Daw et al. 2009; Pittman et al. 2015). A focus on governance
provides a more holistic approach in which both formal and informal arrangements
and institutions are involved in decisions affecting the use of natural resources (Juda
1999), thus allowing for more opportunities to incorporate human dimensions and
resource users’ involvement in decision making. In the face of environmental deg-
radation, resource decline, and climate change, successful adaptation in fishing
communities will require the implementation of policy strategies that are informed
by human dimensions in order to properly consider crucial aspects such as job sat-
isfaction, food security, social networks, and overall well-being, while safeguarding
natural resource sustainability and ecological resilience. Government intervention
and policies must facilitate adaptive capacity, particularly within vulnerable com-
munities (Adger 2003; Daw et al. 2009). In general, the objective capacity of indi-
viduals or societies to adapt to change is determined by availability of resources and
an individual’s or group’s access to those resources. On the other hand, subjective
aspects of adaptation are associated with peoples’ perceptions of the adequacy of
available resources in aiding them to cope and adapt, as well as the extent to which
they feel prepared to endure such changes or impacts and actively cope with them,
that is, their perceived vulnerability. The focus of this study is on the latter.
Climate change vulnerability and adaptive capacity frameworks often either fail
to or poorly incorporate aspects of subjective perception (Adger et al. 2013; Limuwa
et al. 2018). Perceptions are largely shaped by one’s experiences and, along with
values, beliefs, knowledge, and culture, are important motivators of people’s behav-
iors (Taylor et al. 1988; Grothmann and Patt 2005). Understanding people’s percep-
tions of and vulnerability to environmental and climate change is crucial since in the
face of stressors, people often act upon their subjective perceptions rather than
objective measures (Grothmann and Patt 2005; Smith and Clay 2010; Seara et al.
2016). Programs directed at increasing human resilience and adaptive capacity need
to seriously consider these perceptions (Aswani et al. 2015; Cinner et al. 2018).
In the case of fishers and fishing communities, adaptive capacity is also closely
linked to observed and future changes to marine ecosystems (Daw et al. 2009). This
study analyzes the perceptions of fishers in Puerto Rico communities toward envi-
ronmental and climate change as well as factors potentially influencing these per-
ceptions and their ability to adapt. It is proposed that literature reviewed and the
relationships discovered in the data can be used to generate a heuristic model to
function as a general hypothesis which will be tested here using path analysis.

2.2 Methods of Data Collection

This study used surveys to collect quantitative and qualitative information from
fishers in ten different municipalities in Puerto Rico (Fig. 2.1). Between August
2016 and January 2017, a total of 212 fishers were surveyed using an intercept sam-
pling method that consisted of approaching fishers at different fishing associations
(villas pesqueras) and other locations where they were known to land their catches
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Fig. 2.1 Map of Puerto Rico showing municipalities included in data collection. (Adapted from
USDA 2012)

or congregate. This sampling technique was considered the most effective to maxi-
mize sampling of the studied universe since no comprehensive list or directory of
Puerto Rico fishers is readily available from which to draw a random sample (e.g.,
Seara et al. 2017a, Pollnac et al. 2015). The questionnaire included demographic
and fishery attributes, job satisfaction, perceptions of the status of fishery resources
and the environment, and climate change. Questions to collect information about
fishers’ perceptions of changes in the marine environment and climate used a com-
bination of dichotomous, Likert scale, and open-ended methods to collect data that
could be analyzed quantitatively while allowing respondents to elaborate on their
views and experiences to aid in interpretation of results.

2.3 Measurements and Analyses

2.3.1 Fishers’ Characteristics

For the majority of fishers interviewed (69.8%), fishing was their only source of
income. For those who had additional occupations (24.1%) or who did not consider
fishing an occupation (subsistence and/or recreational) (6.1%), the most common
types of employment were construction (10.9%), owning a business (9.1%), and
farming (9.1%). Fishers were on average 50.5 years of age (sd = 13.96) with
35.9 years of fishing experience (sd = 16.07) and 9.1 (sd = 3.72) years of formal
education. The majority of the fishers interviewed were married (71.7%) and the
average household size was 3.0 people (sd = 1.37).

The sample is characterized by a majority of SCUBA (32.5%"") and trap (nasas)
(14%®) fishers. The species most important for fishers” incomes were spiny lobster
(Panulirus argus) (36.7% ®), silk snapper (Lutjanus vivanus) (14.3%~), queen conch
(Strombus gigas) (9%®), and yellowtail snapper (Ocyurus chrysurus) (8.1% ¥). The

'Refers to percent of responses as each fisher could indicate more than one option per response.



22 T. Seara et al.

majority of fishers (72.3%) owned the boats they used to fish which were on average
20.4 feet long (sd = 3.43). Fishers surveyed spent on average 10.9 months out of the
year (sd = 2.17), 14.9 days out of the month (sd = 7.41), and 6.6 hours a day
(sd = 2.13) fishing.

2.3.1.1 Job Satisfaction

Job satisfaction was measured using a 9-item scale (Table 2.1) derived from a
22-item scale developed by Pollnac and Poggie (1988). The 9-item scale was devel-
oped by using a principal component analysis (PCA) from a geographically diverse
data set and selecting the three items with the highest loadings on each of the three
components commonly derived from the PCA. In the present sample, mean values
for all job satisfaction variables, measured on a Likert scale of 1 (very dissatisfied)
to 5 (very satisfied), are above 3.7 suggesting that, in general, fishers present high
levels of job satisfaction. Aspects of the job with which fishers are most satisfied
relate to independence and adventure.

2.3.1.2 Environmental Ethic

A list of 10 items (Table 2.2) were used to assess aspects of environmental beliefs
among fishers by asking their level of agreement with each item on a 5-point Likert
scale ranging from 1 (strongly disagree) to 5 (strongly agree), reversed, reversed for
negatively worded items. Mean scores were above three for all items with the excep-
tion of the item concerning whether or not fishers agreed that the presence of houses
near the coast had an effect on the fishery. Items with the highest scores concerned
the need to take care of the land and sea to safeguard sustainability and the impacts
of coral death on fishing (see Table 2.2 for all mean scores). A fotal environmental
ethic scale ranging from 10 to 50 was created by summing up the responses to all
ten items.

Table 2.1 Job satisfaction Item Mean | Std. deviation
variables with mean values
and standard deviation

Opportunity to be own boss | 4.64 | 0.624

measured on a 5-point Likert Adventure 445 10.528
scale ranging from very Time spent fishing 4.34 10.676
dissatisfied to very satisfied Challenge 4.25 10.606
Earnings 4.08 10.843
Safety 3.97 10.737
Healthfulness 3.92 0.735

Predictability of earnings | 3.83 | 0.759
Fatigue 3.70 1 0.752
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Table 2.2 Environmental ethic variables with mean values and standard deviation measured on a
5-point Likert scale ranging from strongly disagree to strongly agree except for items marked with
an asterisk for which scale was reversed

Item Mean | Std. deviation

‘We have to take care of the land and the sea or they will not provide |4.43 0.496
for us in the future

If the corals die, it will make a difference for fishing 4.41 0.628
If our community works together, we will be able to protect our 4.23 0.704
resources

Tourism around/near the coast can have an effect on the fish 3.38 1.105
Agriculture around/near the coast can have an effect on the fish 3.11 1.036
Industry around/near the coast can have an effect on the fish 4.04 0.897
Houses around/near the coast can have an effect on the fish 291 1.142

*If we throw our garbage on the beach, the ocean takes it away and it | 4.34 | 0.848
causes no harm

Unless mangroves are protected, we will not have any fish to catch 4.17 0.766

«There are so many fish in the ocean that no matter how many we 3.44 1.255
catch, there will always be enough for our needs

2.3.2 Perceptions on Status of Fishery Resources

Results indicate that in general fishers perceive the fishery resources in the region to
be in good shape. On a current status of fishery resources scale of 1 (very bad) to 5
(very good) responses averaged 3.51 (sd = 0.84), with 50.2% of the fishers indicating
resources to be in good shape. When asked if resources are currently in worse,
equal, or better shape (a scale of 1 to 3) when compared to 10 years ago, the average
was 1.70 (sd = 0.63), with 51.7% of the fishers stating resources are equal and
39.3% stating they are worse. The most frequent reasons stated by fishers for
resources to have worsened during the past decade were pollution (40.4%%), over-
exploitation (19.2%®), changes in climate (15.4%®), government regulations
(6.7%%), and environmental degradation (5.9%F).

2.3.3 Perceptions of Climate Change and Other Anthropogenic
Impacts

The majority of fishers surveyed (72.6%) believe the local climate to be changing,
and in general they perceived these changes to be negative, averaging 2.35
(sd = 0.76) on a scale ranging from 1 (very bad) to 5 (very good) (climate change
status). Overall, fishers’ level of concern with climate change can be categorized as
moderate to high, averaging 6.67 (sd = 2.50) on a 10-point concern over climate
change scale (1 = not worried and 10 = very worried). Just under half (46.0%) of
fishers said they have observed changes to the fish, shellfish, and/or local marine
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Table 2.3 Factors potentially Factors %
affecting fishery and percent

of fishers who responded Pollution 929
affirmatively Coral bleaching 84.4
Increase in water temperature 59.7
Overfishing 36.8
Increase in frequency and intensity of storms | 34.4
Increase in seaweed/algal blooms 32.9
Sea level rise 31.9
Change in behavior of marine animals 30.0
Increase in air temperature 21.8
Increase in droughts 17.5

environment that they believe to be related to climate change. The most common
changes observed were resource stock decline (34.1%%), habitat shifts (14.6%R)
which include perceptions of species moving into deeper waters or to areas farther
away from the coast, change in composition of fish species (11.4%®), and changes
in water temperature (6.5%~). Fishers were also asked about whether or not they
believe a series of different factors associated with anthropogenic impacts and cli-
mate change to be a threat to fisheries. The factors with the highest frequency of
affirmative responses were pollution (92.9%), coral bleaching (84.4%), and increase
in sea temperature (59.7%) (Table 2.3). The sum of dichotomous responses, no = 0
and yes = 1, to the 10 factors included in Table 2.3 was used to create a scale of
perceptions on anthropogenic impacts ranging from zero to 10.

2.3.4 Factors Influencing Perceptions of Climate Change

The variables and analyses used in this study deal with a number of important factors
that can influence perceptions of the potential negative impacts of climate change on
the marine environment and the fishers. We would like to suggest a simple model that
is proposed to reflect the interrelationships between these factors to provide an
understanding that will facilitate developing targeted policies and educational pro-
grams to aid in helping fishers and other coastal dwellers cope with and become more
resilient to the impacts of climate change. In general it is proposed that age, educa-
tion, and exposure (here exposure is assumed to increase through the act of fishing)
have an influence on perceptions of the environment, including current status of
fishery resources and the different ways human behaviors can influence the resource
(anthropogenic impacts) and the status of the fishery. All this is expected to influence
beliefs about the impacts of human behavior on the coastal environment (total envi-
ronmental ethic). Years of formal education will also have an independent effect on
items forming the total environmental ethic scale. It is proposed that these resource
beliefs (anthropogenic impacts and total environmental ethic), along with education,
will influence perceptions of ongoing climate change and its impact, positive or neg-
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ative (climate change status), and this will be related to concern about climate change
(concern over climate change), a concern that could lead to human action to reduce
its impacts and increase the resilience of the coastal communities.

As a means of more thoroughly testing the causal relationships suggested by the
proposed model (Fig. 2.2), we use path analysis; more specifically we use
RAMONA, which is based on a modification of the McArdle and McDonald (1984)
reticular action model which can fit a path model to a correlation matrix allowing
both endogenous and exogenous latent variables to have unit variance producing
estimates of standardized path coefficients (Browne 2009). Dependence paths
include path coefficients (nonzero) reflecting degree of influence of the variable
emitting the path on the variable at the arrow end of the path; for example, the path
coefficient associated with the arrow between climate change status and concern
over climate change is —0.404, and like a standardized regression coefficient, it
indicates that a change of 1.0 in the climate change status score would result in a
decrease of 0.404 in the standardized concern over climate change score. The model
was tested using the maximum Wishart likelihood method. Goodness of fit was
evaluated using the root mean square error of approximation (RMSEA). For our
model, RMSEA is equal to 0.047 (90% confidence interval 0.000 to 0.100).
According to Browne (2009) an RMSEA less than or equal to 0.05 is a “close fit.”
All path coefficients are strongly statistically significant (most p < 0.001) except for
the paths between current status of fishery resources and the two variables fishing
experience (p = 0.02) and total environmental ethic (p > 0.05). The number in paren-
theses next to the path between fishing experience and current status of the resource
is the zero-order correlation between the two variables (p < 0.05). This relationship
is important in the analysis, and the path coefficient could be misleading. It is both
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Fig. 2.2 Model of interrelationships between variables tested using the RAMONA path analysis
method
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weak (90% confidence interval between —0.177 and 0.403) and is the value with all
other variables in the model impacting current state of the resource controlled.

2.3.5 Fishers’ Adaptations to Change

Turning to currently reported adaptation to change, fishers who have observed
changes to the local marine species and/or environment that they believe to be
related to climate change were asked whether or not they have changed any aspect
of their fishing activity to adapt to the changes observed. These responses may pro-
vide some indication of adaptation to future changes. The majority (62.5%) have
changed some aspect of their fishing activity including changing fishing grounds
(42.5%"), gear changes (13.8%~), and fishing in deeper waters (11.3%®) and further
away from shore (8.8%~) (Table 2.4).

2.4 Discussion

This study examined the perceptions of fishers in Puerto Rico toward changes in the
coastal and marine environment and resources, as well as changes specifically
related to climate change. Puerto Rican fishers are highly dependent on marine
resources for income and subsistence while also presenting strong attachment to the
occupation. Therefore, they not only hold important knowledge about environmental
change and its impacts, but it becomes crucial to understand how these changes
affect natural resource users to inform the development of more effective strategies
and policies to address overexploitation and other anthropogenic impacts without
disregard for environmental justice and human well-being. The model tested identi-
fies interrelationships between factors associated with perceptions of the serious-
ness of climate change as well as characteristics of fishers that can be used to target
extension activities.

Table .2.4 Adaptation Adaptation strategy Do”

§trategles adopted by fishers Change fishing grounds 425

in response to changes T

. . Change/diversify gear 15.0

observed in marine resources

and environment Fish in deeper water 11.3
Fish farther away from shore 8.8
Change time of day to fish 5.0
Change target species 3.8

Use better equipment/technology | 2.5

Increase effort 2.5
Others (N< 1) 8.8
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2.4.1 Perceptions of Change and Adaptations

Our findings suggest that Puerto Rican fishers present high levels of environmental
awareness and, in general, perceive the local marine environment and climate to
have undergone significant transformations which they believe have been affecting
fisheries in different ways. The climate change impacts fishers have observed and
experienced relate mostly to resource population declines in general, as evidenced
by mentions of stock decline, habitat shifts, and changes in species composition.
Changes in species composition were sometimes mentioned as the result of the
introduction of non-native species. For instance, some fishers mentioned the increas-
ingly large population of lionfish (Pterois) in Puerto Rico waters: “Now we see
different types of fish not common here like the lionfish.” Lionfish species, native to
the Indo-Pacific region, have in the past couple of decades been introduced by
human activity (e.g., intentional or inadvertent release of aquarium species) and
spread into different shallow and deep habitats in the Western North Atlantic and the
Caribbean (Whitfield et al. 2007; Betancur-R et al. 2011). Although their invasion is
not linked directly to changes in climate, lionfish are voracious predators and there
is evidence that this behavior is contributing to the rapid degradation of already
stressed (e.g., bleached and overfished) coral reef habitats (Albins and Hixon 2013),
thus further affecting species composition and consequently fisheries in the
Caribbean region.

Besides fishery resource decline and changes in species composition, fishers
frequently mentioned increase in seawater temperature as a significant effect of
climate change. One fisher explained: “Usually from October to December, the
water gets colder and there are more lobsters. Now, the water is warmer and it is
affecting the lobsters.” Increased water temperature was also one of the major fac-
tors in the anthropogenic impact scale fishers believed to be affecting the fishery.
They were also highly aware about the impacts of coral bleaching on the fishery, a
phenomenon that is related to warmer sea temperatures. It is important to note that
our findings show that fishers have a clear understanding of the importance of
healthy coral reefs for the local fishery. One of the items with the highest scores in
the environmental ethic measure was the idea that if corals die, it will affect the
fishery negatively. This awareness of the ecological importance of coral reefs can be
included in conservation and restoration strategies in the region in addition to mini-
mizing potentially impactful and destructive fishing practices.

Overall, fishers expressed overwhelming concern over increased pollution affect-
ing the marine environment and the fishery. Responses to the items included in the
environmental ethic scale demonstrate that fishers are particularly aware of the
impacts of solid waste and industrial activity near the coast. Even though fishers
overall perceive the local marine resources to be currently in reasonably good shape,
many have expressed concern over declines in the population size and health of
these resources over the past decade. Fishers most frequently linked the observed
declines to pollution, but many attributed declines to overfishing, climate change,
and, at a lower degree, regulations and environmental degradation in general. Our
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results are in line with previous research conducted in Puerto Rico (Griffth et al.
2007; Matos-Caraballo and Agar 2011; Valdés-Pizzini and Umpierre 2014). Griffth
et al. (2007) found that the majority of fishers they interviewed shared the opinion
that fishery resources declined through time and the most commonly attributed
cause was pollution and to a lesser degree overfishing and fishery regulations.
Similarly, in interviews conducted in 2008, Matos-Caraballo and Agar (2011) found
that the majority of Puerto Rican fishers believed the island’s fishery resources to be
worse off at the time of the study, when compared to “other years.” Among the most
important reasons fishers in that study mentioned as causes for declining fish stocks
were overfishing, pollution, habitat degradation, regulations, weather and ocean
conditions, and climate change (Matos-Caraballo and Agar 2011). These studies
support our findings indicating that fishers in the region have been observing these
changes and dealing with their impacts for the past couple of decades.

Changes experienced by fishers have triggered adaptations transforming aspects
of their fishing activities. The most frequent adaptation mentioned by fishers relates
to changes in fishing grounds, with fishers having to seek other more productive
areas. The number of fishers who mentioned specifically having to fish in deeper
water and farther away from the shore also indicates that changes in location have
been a significant way fishers have adapted to changes. Fishers also mentioned the
need to change or diversify gear to increase productivity and target different species.
The significant increase in the number of fishers using SCUBA in recent decades in
Puerto Rico has been documented by Matos-Caraballo and Agar (2011) as a response
to declines in resource abundance. Adaptations that involve traveling farther from
the coast and fishing in deeper waters present serious implications for the safety and
health of SCUBA diving fishers, particularly the risk of decompression sickness.
One study suggests that decompression sickness among artisanal fishers is much
higher worldwide than that of recreational or military divers (Huchim-Lara et al.
2015). Research suggests that fishers typically manifest high risk-taking behavior
(Poggie et al. 1995, 1996; Pollnac et al. 1998; Davis 2012; Pfeiffer and Gratz 2016;
Huchim-Lara et al. 2016). Pollnac and Poggie (2008) attribute reduced perceptions
of risk among fishers to a personality type that can be characterized as being active,
adventurous, aggressive, and courageous. Our findings show that Puerto Rican fish-
ers present high levels of satisfaction with aspects of independence, adventure, and
challenges associated with their job. These factors are likely to result in increased
exposure of fishers to potentially dangerous situations, which combined with the
need to travel farther and dive into deeper waters, increase the likelihood of decom-
pression sickness. Moreover, SCUBA diving fishers do not receive formal training
and Puerto Rico coastal communities have limited or no availability of resources and
infrastructure for proper treatment. It is also important to note that in this study,
aspects of the job relating to safety, healthfulness, and fatigue were among the ones
with which fishers expressed the lowest satisfaction levels, possibly reflecting con-
cern over these increased risks associated with newly adopted adaptation strategies.

Many of the questions about impacts of climate change on the marine environ-
ment and resources were met with answers that referred to declines in resource
abundance. Similarly, responses referring to adaptations (seeking new fishing
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grounds, traveling farther from shore, and fishing in deeper waters) allude to
resource decline and scarcity, particularly in nearshore areas. Marine resources are
heavily impacted by changes in climate, as well as pollution, and the changes fishers
are experiencing are likely in part due to these factors. Research conducted on the
causes of reef-estuarine ecosystems degradation indicates that other factors along
with overfishing can significantly contribute to fish mortality (Mora 2008; Mumby
et al. 2004; Nellemann et al. 2008). However, these observations also evidence the
occurrence of overfishing in Puerto Rico’s marine ecosystems. The relatively high
percentage of fishers who stated overfishing to be affecting the fisheries when asked
directly about different anthropogenic impacts supports the idea that many fishers
are particularly concerned about the effects of overexploitation. However, it is dif-
ficult to differentiate fishers’ perceptions of the different causes of the changes
observed, that is, climate change impacts versus overfishing. This may be due to
limitations of the data collection methods or because fishers themselves are not able
to clearly discern between these different experiences and perceptions.

2.4.2 Factors Influencing Fishers’ Perceptions

The model tested in this study (Fig. 2.2) shows that higher levels of education, older
age, and more fishing experience among fishers lead to more negative perceptions
of the current state of the fishery resources. Those with more negative perceptions
of the state of the resources scored higher on the anthropogenic impact scale, which
means they tended to perceive more items in the scale as affecting the fisheries (see
Table 2.3 for the complete list of items). Higher scores on the anthropogenic impact
scale are associated with higher levels of environmental ethic, which, in turn, leads
to more negative perceptions of climate change status, that is, those with higher
levels of environmental ethic tend to perceive climatic changes to be more negative
than positive. Negative perception of climate change is strongly correlated with
expressing more concern about climate change in general. The model also indicates
that higher levels of education lead to higher scores on the environmental ethic
scale, and both higher education and environmental ethic levels result in more nega-
tive perceptions of climate change. The relationships tested in the model emphasize
the importance of education as a factor leading to higher environmental and climate
change awareness. It is also important to note that, although not strong, a statisti-
cally significant zero-order correlation exists between fishing experience and more
negative perceptions of the current state of fishery resources. In this sample, more
experienced fishers present lower levels of education; thus, the relationship
between fishing experience and perceptions of status of fishing resources indicates
that perceptions are also shaped by fishers” gained knowledge through experience
and involvement, that is, local environmental knowledge (LEK). This is particu-
larly relevant given the fact that the model indicates that fishers’ awareness of
degradation of local marine resources is an important factor leading to awareness
of anthropogenic impacts and ultimately concern about climate change.
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Negative perceptions of the status of fishery resources and climate change as
well as concern about climate change can be important drivers of changes in behav-
ior that could lead to increased support for conservation strategies as well as climate
change mitigation and adaptation plans. Understanding factors influencing fishers’
perceptions and experiences will aid in the development of policy strategies and
educational programs that focus on factors that are appropriate within the context of
fishing communities. For instance, in Puerto Rico, programs to address fishery sus-
tainability may benefit from incorporating aspects of pollution and climate change
impacts, such as coral bleaching, in addition to overfishing, to increase the likeli-
hood for acceptance of and compliance with fishery management strategies. Our
findings also further highlight the importance of education and the value of LEK in
shaping fishers’ perceptions of environmental and climate change. This supports the
idea that policy strategies that emphasize education and adequately incorporate
LEK may lead to more successful long-term outcomes of sustainability and climate
change adaptation in fishing communities.

2.5 Conclusion

Frameworks to conceptualize vulnerability and adaptive capacity to environmental
and climate change often fail to incorporate aspects of subjective perceptions of
those impacted and undergoing adaptation processes. Subjective perceptions are
important drivers of behavior and are crucial in determining success of adaptation
strategies as people are likely to act on the basis of their perceptions, beliefs, and
cultural context, particularly under stressful situations. Understanding factors
affecting perceptions of environmental and climate change in fishing communities
will aid in the development of strategies for sustainability and adaptive capacity of
vulnerable fishing communities. Fishers are highly dependent on natural resources,
greatly attached to their occupation, and typically reside in areas of high exposure
to natural hazards and climate change. In this study, we examined the perceptions of
Puerto Rican fishers to changes in the marine environment and climate. Our findings
show that fishers perceive the local environment and climate to have undergone
significant changes in the past couple of decades and they believe these changes
have been affecting the fishery and consequentially leading them to adapt. Changes
and adaptations mentioned by fishers support research that shows that the Puerto
Rico marine environment and fisheries are at risk from pollution, climate change,
and overfishing. Fishers’ adaptations to these impacts, which consist mostly of
seeking new fishing grounds, have also led them to increase their exposure to risks,
particularly among SCUBA divers fishing in deeper waters and farther away from
the coast, thus presenting implications for their safety and health.

Our findings show that having more negative perceptions of the status of fishery
resources is related to higher levels of environmental awareness and awareness of
anthropogenic impacts which in turn lead to increased concern about climate
change. Education as well as age and fishing experience, an indicator of LEK, were
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both important factors influencing fishers’ perceptions of the status of fishery
resources. These findings have significant implications for the development of pol-
icy and educational strategies aimed at increasing sustainability and well-being in
fishing communities. Strategies that take into account fishers’ perceptions and fac-
tors influencing these perceptions are not only more context appropriate but are
more likely to be met with higher acceptance and compliance levels, thus resulting
in more effective and just outcomes.
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Chapter 3

“We Used to go Asking for the Rains”:
Local Interpretations of Environmental
Changes and Implications for Natural
Resource Management in Hwange District,
Zimbabwe

Zénaide Dervieux and Melody Belgherbi

Abstract In Hwange District, Zimbabwe, people living in the vicinity of the larg-
est protected area of the country are facing rapid climate and environmental changes.
Adopting an ethnoecological perspective, we sought to understand the way changes
are understood locally in an area where people have interacted with their environ-
ment for centuries. In this chapter, we examine local people’s knowledge, expertise,
and interpretative diagnoses about the environmental and climate changes they per-
ceive around them. Qualitative fieldwork, including participant observation, semi-
structured interviews, and structured free-listing interviews, was carried out over a
three-month period in the communal lands of the district. Among changes related to
wildlife interactions and landscape transformations, people mainly mobilize knowl-
edge of trees and birds to predict rainfall and explain climate variability (related to
seasons, precipitation, and temperatures). The most important findings of this
research lie in people’s descriptions of ecological changes and their interpretations
and explanations for these changes, which focus on arguments that are cultural
(abandonment of ritual practices, access to ancestral sites), demographic (popula-
tion growth), and political (wildlife management). For example, the disturbances in
precipitation patterns are understood as a manifestation of the anger of ancestral
spirits. We argue that these interpretive frameworks reflect the strong marginaliza-
tion of the communities of the district from the national program of community-
based natural resource management, CAMPFIRE, and that these discourses allow
silenced voices to express themselves about sociopolitical concerns in an authoritar-
ian context.
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3.1 Introduction

Over the past two decades, anthropological descriptions of climate change, its
impacts, and its potential impacts on ecosystems and biodiversity have increased in
number, documenting local knowledge and interpretations (Barnes et al. 2013;
Diemberger et al. 2012; Dounias 2010; Fiske 2009; Hastrup 2013; Hastrup and
Skrydstrup 2013; Marino and Schweitzer 2009; Orlove et al. 2010). From centuries-
long interactions with their environment, the most natural resource-dependent soci-
eties have managed to adapt their resource management practices to a wide range of
changes, including climate variability as a normal phenomenon (Nakashima et al.
2012). In this paper, we focus on the Southern African region, where aridification
has become an alarming problem in the last fifty years (New et al. 2006) and where
people have developed specific knowledge and adaptation strategies (Nyong et al.
2007). Rainfall analysis has shown that drought severity increased in Northwestern
Zimbabwe in the course of the twentieth century (Chamaillé-Jammes et al. 2007a).
In this uncertain context, local communities of the Hwange District also live on the
borders of the largest protected area of the country and are affected by increasingly
common interactions with wildlife, especially African elephants (Loxodonta afri-
cana), which cause substantial damage to fields during the growing period and late
wet season (Guerbois et al. 2013; de Garine-Wichatitsky et al. 2013). Thus, inhab-
itants of the communal lands of the district live in an environment that is gradu-
ally deteriorating and subject to the consequences of human growth. These
contrasted climate and environmental transformations have a powerful impact on
local perceptions, knowledge dynamics, and traditional systems of natural resource
use in the region.

This study uses qualitative research carried out over a three-month period in 12
villages of Hwange District to analyze local perceptions of climate and environmen-
tal changes from an ethnoecological perspective.! The results show that people dis-
cern a wide range of environmental and climate changes. We will see, in the first
section of this paper, that communities’ modes of natural resource use - which rely
on fruit gathering and agropastoral activities - changed significantly in the course of
the last century. This is especially marked by policy changes during two distinct
eras: the colonial period, with the regulation of living places and natural resources
through centralized protectionism, and, after independence, notably with the

!'This reflection has been carried out within the framework of the PIAF program (interdisciplinary
program on indigenous indicators of fauna and flora), which aims at comparing indigenous diagno-
ses of environmental changes in different continents and seeks to build an international and interdis-
ciplinary network of young researchers around the question of human-nature interactions and issues
of biodiversity conservation (ANR-13-JSsouthernH1-0005, http://www.anr-piaf.org/)
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community-based natural resource management model. In a second section, we
emphasize people’s direct and indirect observations related to climate to show the
existence of local knowledge and associated practices of natural resource conserva-
tion that could be encompassed in national policies for natural resource manage-
ment. And lastly, we investigate the diagnoses formulated by our informants to
interpret the changes they detect in their environment.

An important finding of our research lies in the interpretations of changes, which
focus on cultural (abandonment of ritual practices, access to ancestral sites), demo-
graphic (population growth), and political (wildlife management) arguments. As
such, the disturbances of precipitation patterns are understood as a manifestation of
the anger of ancestral spirits. Given that local communities’ involvement in the actual
management of natural resources is very low, we argue that these ways of represent-
ing environmental change reflect the fact that the communities of the district are sig-
nificantly marginalized from the national community-based natural resource
management program, CAMPFIRE, and that we cannot apprehend local environ-
mental and climate knowledge without taking cultural systems into consideration.

3.2 Studying Perceptions of Environmental Changes
in a Context of Rapid Transformations

Within the framework of this study, we visited inhabitants living on the communal
lands of Hwange District near the northeastern boundary of Hwange National Park.
This unfenced protected area of 14,651 km?, created in 1928, is a product of a land
management plan implemented by the Southern Rhodesian authorities (Davison
1967). In this area, the villagers are affected by the proximity of the park, which has
major impacts on their subsistence. Furthermore, interactions between humans and
their environment in the communal lands are influenced by the broader context of
international conservation dynamics and the noteworthy case of Zimbabwe. To better
contextualize interactions between these communities and their environment, we will
see that the country’s colonial past generated an unequal land tenure distribution and
centralized modes of natural resource management. The territorial organization of
Hwange District impacts the way people interact with their surroundings and respond
to its rapid changes, in a context of poor involvement in environmental management.

3.2.1 Land Distribution and Conservation in Hwange: Strong
Constraints for Subsistence

In Zimbabwe, the colonial era durably impacted land tenure distribution. In 1930,
the Land Apportionment Act divided the national territory into three categories:
state land, land reserved for Whites, and tribal lands, later renamed “communal”
lands (Herbst 1990). This resulted in a rural population confined to the less fertile
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lands of the country (Cling 2001), three-quarters of whom live in areas with less
than 650 mm of rain per year (Cavendish 2000). This unequal land distribution was
maintained after independence (Compagnon 2003). The emergence of centralized
protectionism, which remains a characteristic of wildlife legislation in much of
Africa and beyond, contributed to the marginalization of local populations from the
fauna and flora of their local environment (Child 1996).

The violent history of forced mobility in the area had started with the Ndebele
invasions in the mid-nineteenth century (Ncube 2004). Nearly a century ago, the
process of creating what is known today as Hwange National Park began when inhab-
itants of the northwestern region of the district were displaced outside of the protected
area (Andersson and Cumming 2013). These resettlements continued with the cre-
ation of the Gwaai and Shangani Native Reserves in 1896 and the creation of the
colonial farms (Alexander et al. 2000; Kwashirai 2008). Later on, the delimitation of
the Sikumi Forest in 1968 fueled further displacement. The national park now has one
of the highest worldwide densities of African elephants (Blanc et al. 2005).

As a result of this migration and displacement, Hwange District has a complex
social composition including various ethnolinguistic groups with contrasting back-
grounds. A recent study recorded the following groups: Ndebele, Tonga, Nambya,
Chewa, Chikunda, Nyanja, Doma, Zezuru, Kalanga, Mlubale, Karanga, and
Shangwe (Le Bel et al. 2011). The actual tourism enhancement of the park, built on
the representation of the area as “wilderness,” is perceived by certain groups - such
as the Nambya people - as a denial of their history (McGregor 2005). Indeed, cul-
turally important sites located within Hwange National Park are no longer acces-
sible, such as the Bumbusi and Mtoa ruins that mark previous Nambya settlements
(Fig. 3.1). We will see that whereas these sacred places, specially used for
rainmaking ceremonies, are neglected by the park managers, and this is not the
case for contiguous populations.

3.2.2 Community-Based Natural Resource Management

In Zimbabwe, rapid population growth, the introduction of modern technologies,
and the development of agriculture (Child 1996) led to the “deliberate elimination”
of approximately 680,000 mammals between 1919 and 1960, encouraged by the
then Department of Conservation and Extension, which considered wildlife as com-
peting with food production and livestock (Muboko and Murindagomo 2014: 206).
While centralized conservation management resulted in the creation of protected
areas, however, it did not promote preventive measures and benefits related to wild-
life management in the communal lands that had to support the economic costs of
living alongside wildlife (Child 1996). The concomitant awareness resulting from
this drastic decrease of wildlife in the country enabled the rise of a pioneering model
of community-based management in the communal lands, the CAMPFIRE
(Communal Areas Management Programme for Indigenous Resources) program, in
the late 1980s (Taylor 2009).
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Fig. 3.1 Map of the villages visited in Hwange District. (Sources: © OpenStreetMap contributors)

This model, adapted in most of sub-Saharan Africa, can be described as a
“concept of managing wildlife and wildlife habitat in the communal lands of
Zimbabwe for the benefit of the people living in these areas” (Frost and Bond 2008:
777). This form of decentralized conservation is based on a drive toward natural
resource collectivization and defining a “productive community,” i.e., a manage-
ment unit that receives direct profits from wildlife revenues. Its success lies in the
devolution of ownership to the local level, which is required to enable effective
management of natural resources (Murphree 1993).

However, this environmental management scheme, in which community partici-
pation is formalized, does not appear to be effective. Many districts face implemen-
tation challenges in devolving ownership and defining participatory institutions for
natural resource management (Murombedzi 1999; Dzingirai 1999). Moreover, we
observed that local management practices and systems do not seem to be recognized
in Hwange District despite the fact that they are rooted in long-term observation and
knowledge of the environment. Local subsistence systems are based on agropasto-
ralism and fruit gathering (Guerbois 2012; Perrotton 2015). Their centuries-old
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interactions with the natural resources of their environment, through activities of
collecting and rearing (firewood, fruits, grazing, firewood), have enabled them to
develop in-depth local knowledge.” In this context, the protected area hosts biodi-
versity of high value on which local communities depend. The conservation frame-
work of the study area allows us to interrogate the actual implementation of
community-based natural resource management in Hwange District.

3.2.3 Local Knowledge and Perceptions of Environmental
Changes

Integrating local perceptions is essential both to understand the impacts of environ-
mental and climate changes and also to assist in the decision-making process
regarding environmental management (DeWalt 1994; McCorkle 1989; Sabar
2012). The jurisdictional organization and associated management policies frame
the way people interact with their environment in Hwange District. Furthermore,
the conservation and climatic contexts highlight the borders of Hwange National
Park as a suitable area to examine local communities’ knowledge and practices
about environmental and climate change. Working on the park borders enabled us
to embrace a diversity of subjects, ranging from ecological knowledge to strategies
for adaptation to climate and environmental changes. Work on park borders also
provides lessons for the Zimbabwean community-based natural resource manage-
ment model, CAMPFIRE.

This study is based on data collected from fieldwork carried out from March to
May 2015. It was conducted among 70 inhabitants of different villages of wards 11,
13, and 15 of the communal lands of the Hwange Rural District of Matabeleland
North Province in Zimbabwe (Fig. 3.1). Our informants have diverse livelihood
portfolios encompassing a range of occupations: small farming, herding, fruit gath-
ering and selling, commercial gardening, house building, work at the mine, domes-
tic work, and “traditional” crafting and weaving. We interviewed both men and
women from different ethnolinguistic groups. As elderly and mature individuals
were identified by the traditional leaders we worked with as custodians of local
environmental knowledge, age range of the sample is 50-60 years. However, young
adults were also included in the protocol and demonstrated that knowledge is being
transmitted between grandparents and their children.

The corpus of qualitative data combines semi-structured interviews, participant
observation, and a free-listing protocol. The semi-structured interviews did not spe-
cifically target climate change, in order to put this specific phenomenon, which we
expected to be mentioned, into perspective. We also specifically asked whether
respondents knew the causes of those phenomena. The free-listing exercise was

2Within the framework of the free lists, we gathered 48 different tree species and 34 different mam-
mal species.
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conducted to encourage the informants to cite all the items they know within three
semantic fields: “birds,” “mammals,” and “trees” (Brewer 2002; Quinlan 2005). We
then examined whether, by asking them to describe and list the markers of environ-
mental change around them, it could be possible to access indigenous theories
related to climate and environmental changes. Questions and responses were trans-
lated from English to Nambya, Ndebele, Tonga, Dombe, and Leya dialects (and
back) with the assistance of interpreters.

3.3 Climate Change: Local Knowledge and Related
Practices of Natural Resource Management

In this study, we apprehended the environment understood in the broad sense, as
all the elements that constitute the surroundings of the villagers. From a method-
ological point of view, this approach was built on semi-structured interviews
focused on people’s life histories and the complex ways that natural resource
interactions related to these life histories. In this section, we will focus on the
direct and indirect observations related to climate, which has been a theme dis-
cussed in most of the interviews conducted. Local knowledge of fauna and flora
diversity and the most important changes people perceive around them appeared
to be a relevant source for the local comprehension of climate and environmental
changes. We first explain how people, in their own terms, describe these changes.
Second, we show that the descriptions of climate and its changes rely, to a great
extent, on the observation of bird and tree species used to predict rains. Finally, we
emphasize the role of cultural and traditional practices in the protection of certain
tree species.

3.3.1 Climate Knowledge and the Unpredictability of the Rain

During the interviews, certain changes emerged with markedly greater local salience
than others, such as those related to weather and climate variability (seasons, rain-
fall, and temperatures), increasingly frequent interactions with wildlife (mostly
elephants and lions), landscape transformations (“it was like a bush,” “the land is
now too open and bare, this area used to be a thick forest,” “it’s been cleared now”),
and changes in the abundance of bird and tree species. As expected, a majority of
informants of the various villages visited (53 inhabitants) describe changes affect-
ing seasons, rainfall, and temperatures that are occurring in their direct environment
(fields, homesteads, villages).

Discourses converge on the “unpredictability of the rain,” both over the course of
a year and from one year to the next, as 11 villagers report an abnormal frequency
of droughts and floods and 7 a shift in the start of the rainy season. With regard to
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this last observation, the respondents’ narratives are consistent on the “season com-
ing later,” a process that started approximately 45 years ago: “A long time ago, the
rain used to come around October and, by December, the crop used to be 1 meter
high. Now the rains come with an unusual delay” (villager from Magoli, 2015). The
terms “lower,” “less,” and “poor” are most often used to describe the changes linked
to the rainfall and are mentioned by 45 respondents. Sometimes, people directly
describe associated consequences for food production — this is “bad for the crops” —
and water access due to boreholes and rivers that are drying up. Respondents esti-
mated that the decrease in rainfall started 7-10 years ago, a period that coincided
with the 2008 drought, mentioned by 10 respondents.’ Temperatures are also viewed
as rising. Within the collected accounts, extreme climate events such as droughts and
floods* are mentioned, especially those of 1947 and 2008, which caused famines.

Some of these observations are corroborated by scientific analyses of annual
rainfall inside Hwange National Park.’ These data relate to the rainy season, which
concentrates 98% of the rains between October and April (mean annual rainfall of
606 mm per year). First of all, the scientific results confirm both the shift in the rainy
season and the high interannual fluctuations of the rainfall for the period 1982-2002,
with an interannual coefficient of variation of annual precipitation of 25%
(Chamaillé-Jammes et al. 2006). In the second place, Chamaillé-Jammes et al.
(2007a) highlighted that droughts worsened within the park during the course of the
twentieth century, dry years became between 20% and 50% drier, and the park
experienced drier conditions during the 1982—-2002 period - which includes two
of the worst droughts - than during 1928-1981. The qualifying terms used by the
respondents (lower, less) are compatible with this study but do not go back as far
as 1928.

They furthermore highlighted that droughts worsened within the park during the
course of the twentieth century and that dry years became between 20% and 50%
drier (Chamaillé-Jammes et al. 2007a). They revealed that the park experienced
drier conditions during the 1982-2002 period - which includes two of the worst
droughts (in 1982 and 1995) - than during 1928-1981 and that 1982, 1984, 1987,
1995, 1998, and 2002 were the driest years of the 1982—-2002 period (Chamaillé-
Jammes et al. 2006). 1928, 1947, and 1951 were also drought years (Zone Atelier,
unpublished data). Some of these years were mentioned by the informants or with a
time lag of one year (such as the ones of 1952, 1982, 1987, and 1996), and the quali-
fying terms used by the respondents (lower, less) are compatible with this study but
do not go back as far as 1928.

32008 is remembered well most probably because it is more recent and because the extreme situa-
tion was reinforced by the economic and politic crisis.

*Years of drought mentioned are the following: 1952, 1957, 1958, 1978 (a year of poor harvests,
attacks by baboons reported in Magoli), 1981, 1982, between 1986 and 1988, 1992, and 1996.
Years of floods noticed are those of 1958, 1984, 2000, and 2002, with the year 2000 posting very
high temperatures.

3See Chamaillé-Jammes et al. (2006) and Chamaillé-Jammes et al. (2007a) for a more detailed
analysis of the rainfall patterns of the area of Hwange National Park.
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The most reliable evidence reported by the respondents was related to the unpre-
dictability of the rains and the lag of the rainy season. It is interesting to note that
while most of the years cited by the respondents are only approximative, they refer
to particular economic and historical events. For instance, the respondents men-
tioned a drought in 1996, during which soil erosion and land degradation grew
worse. This can be explained by the respondents’ feeling of water stress resulting
from the drought recorded in 1995. It can also be explained by the fact that people
remember this particular year better because they were in negotiations with the
Forestry Commission at Sikumi Forest in 1996 that resulted in the possibility of
accessing pastures within the first 3 km of forests.®

3.3.2 Forecasting the Rain: The Main Role of Birds and Trees

The local perceptions presented in the previous section are based on diagnoses
respondents built using their own sensory experiences of long-term changes in
weather elements (the wind, the rains, the sky) over decades. These direct sources of
knowledge of climatic irregularities are combined with indirect sources such as the
observation of certain species of birds, trees, and insects to forewarn of the begin-
ning of the rainy season and the amount of rain people might expect, as practiced in
many other natural resource-dependent societies (Roncoli et al. 2009; Orlove et al.
2010). Both the bird and tree species indicate the arrival and abundance of rainfall
or may even “call” the rain (Table 3.1). But whereas the seasonal pattern is estimated
according to the birds’ behavior, the indicators for trees relate to the different stages
of their vegetative cycle, notably leaf growth and fruit formation.

This empirical knowledge shows that the inhabitants of the area have developed
a reliable diagnostic system of the elements that surround them, especially with
regard to forecasting the rains. These methods of predicting seasonal rainfall and
related quantities have forewarned of the onset of the rainy season and driven local
decision-making on the agricultural calendar for generations (Perrotton 2015).

However, some of the seasonal indicators seem to be affected by climate changes.
This represents a high social risk linked to a break in the transmission of knowledge.
These environmental elements are now subjected to transformations that affect their
reliability, and some of the species referred to most frequently, such as the inkon-
Jjani/Ndebele (Hirundo rustica) or inkanku/Ndebele (Jacobin cuckoo), are observed
in the sky less often: “Normally when there is rain, they are flying in the sky and
now there are no more of them” (a villager of Magoli). As a result, the use of these
indicators appears to be gradually eroding. If the knowledge about these indicators
is threatened, it is difficult to predict which new sources of knowledge people will
turn to in the future as early warning systems about trends in seasonal rainfall
(Roncoli et al. 2002).

®Some breeders explained that demographic pressure and poor rainfall had forced them to change
pastoral techniques. As a result, they destroyed veterinarian fences to lead their herds inside the
Sikumi Forest to access grazing areas and water points in order to limit livestock mortality.
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Table 3.1 Bird, tree, and insect species used to forewarn of rains®. Interviews inventory 5 species
of birds, 6 species of trees, and 1 species of insects”

Behavior of the

Latin name Local name species Announced forecast

Species of birds

Dicrurus adsimilis | Katengwe/Ndebele “Cry alot” “Rain is coming”

European swallow | Inkonjane/Ndebele “Fly in the sky” “It will rain”

Ground hornbill Momba/Nambya Presence “Too much rain,” “floods”

Jacobin cuckoo Inkanku/Ndebele Presence “Too much rains,” “floods,”
“indicates and calls the rain”

Red bishop/lesser | Intaka/Ndebele “Coming” “More food in the fields”

masked weaver

Species of trees®

Acacia galpinii Acacia/English “Abundant “Good rains”
flowers”
Adansonia digitata | Baobab/English “Abundant fruits” | “No rainfall, low rainfall”
Afzelia quanzensis | Unkamba/Nambya “First to bloom” “Onset of the rains”
“No leaves” “Rains won’t come”
“Green leaves” “Rains are coming, prepare
to go to the fields”
Berchemia discolor | Umnyi/Ndebele “Abundant fruit” “A drought is about to

“Starting to have occur”
flowers and leaves” | “Onset of the rains”

Kirkia acuminata | Umvimila/Ndebele “Losing leaves” “The rainy season is about to
come, ploughing season is
starting”
Lannea discolor Chingangatsha/ “Abundant fruits” | “The rainy season is about to
Nambya start”

Species of insects

Gonimbrasia belina | Mopane worms/ Presence “Means more rains”
English

# Perrotton (2015) recorded complementary atmospheric elements (thunder, lightning, and wind)
and three different tree species in Hwange District: umfuthi/Ndebele (Brachystegia boehmii),
igonde/Ndebele (Brachystegia spiciformis), and unkotonga/Nambya (Pterolobium exosum)
*Other signs, based on clouds and moon observations, also enable prediction of the onset of the
rains and expected quantities: “And also, the moon. It would show two circles, a smaller one in a
bigger one, something orange, that will inform us that the rain will come” (villager from Dinde,
April 2015). The clouds makole vula/Nambya are the “raining clouds” and can be recognized by
their darker color at the base, whereas the yellow, red, and white clouds, the makole chilimo/
Nambya, which are seen during the winter, do not “bring the rain”

“The following tree species were also described as “bringing the rains”: umkusu/Ndebele (Baikiaea
plurijuga), umtshibi/Ndebele (Guibourtia coleosperma), iphane/Ndebele (Colophospermum
mopane), umkhaya/Ndebele (Acacia nigrescens), uxakuxaku/Ndebele (Azanza garckeana), and
mnyelenyele/Ndebele (Ochna pulchra)
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3.3.3 Protecting Sacred Trees by Perpetuating Rainmaking
Ceremonies

The previous sections show that inhabitants of the communal lands of Hwange
District have developed detailed expertise about changes in their environment.
Embracing this knowledge, culture represents a core prism whereby people detect
climatic and environmental disturbances. It also frames the interactions with and
uses of certain species viewed as sacred among the studied communities. Across
Africa, interactions between people and their changing environments involve cul-
tural understandings (Croll and Parkin 1992). Rusinga and Maposa stated about the
Ndau people of southeastern Zimbabwe that “the success in managing nature is
inextricably linked to proper management and control of society” (2010: 204). For
instance, the taboos, established generations ago, limit the use of some species
through “emotional and ethical norms designed to govern behavior and the context
of resource utilization” (Mandondo 1997: 353). In many regions of Zimbabwe, the
“violation of taboos is thought to invoke the anger of the spiritual world” (Chemhuru
and Masaka 2010: 122). They play a special role for conservation as they contribute
to the protection of symbolic species that are sometimes facing extinction such as
pythons, pangolins, fish, and rhinoceros (ibid.).

In Hwange, several interviewees attest to the continuing importance of natural
resource conservation through informal governance by elders and traditional lead-
ers. These modes of conservation are based on the attribution of symbolic values to
certain tree species and expressed by associated restrictions on utilization of and
interaction with those species. Among the interviews, respondents specified that the
taboos mainly concern species of trees which are involved in rainmaking ceremonies
and have a function in the rituals. As such, it is strictly forbidden to cut down the
trees that are used for firewood during rituals,’ reserved for making dishes to be used
during the ceremonies,? or used to forewarn of the rains or known to “bring the rain”
(Table 3.1). If these prohibitions are transgressed, the inhabitants fear reprisals from
the ancestral spirits: disturbances in the rains for cutting down the umkamba/Ndebele
or the umnyi/Ndebele (an action committed by the whole community) or marital
breakdown for the use of the ichithamuzi/Ndebele (Psorospermum febrifugum)
(consequences on an individual level).

Moreover, the species subject to taboos play a key role for the community: ances-
tor worship, consumption (mostly fruit gathering), firewood, and construction for
both domestic and commercial uses. For the village chiefs, their elders made rele-
vant choices in the establishment of the laws:

The ancestors are so clever, they didn’t want us to cut down this tree [the umnyi] because of
the fruits. It’s a tree that takes a long time to bear fruits so they established that law. There
are more [umnyi] now, because of that law: it’s a good sign. (Village head of Half Mafimba,
April 2015)

"The following trees are used as firewood in the course of rituals and rainmaking ceremonies:
umbuyu/Nambya (Adansonia digitata), umkamba/Ndebele (Afzelia quanzensis), mukwakwal
Nambya (Strychnos madagascariensis), and umkhaya/Ndebele (Acacia nigrescens).

$Such as the umkamba/Ndebele (Afzelia quanzensis)



46 Z. Dervieux and M. Belgherbi

We therefore used free lists to investigate changes in the abundance of the tree spe-
cies mentioned in the interviews, as well as changes in their associated uses.
Admittedly, the abundance of the ummnyi/Ndebele and the umbuyu/Nambya is
increasing according to several sources. This is most likely thanks to the controlled
restrictions enforced by the traditional authorities. However, 60% of the species
listed are reported to be declining in abundance, and these traditional rules appear
to be less and less respected.

Among the studied communities, climate knowledge encompasses more than the
atmospheric conditions and their direct impacts; it also includes modes of resource
protection through traditional control. To some extent, these regulations are part of
natural resource management but in ways that are not recognized by environmental
management programs, such as CAMPFIRE. Within the CAMPFIRE institutions,
decision-making at the local level, while still functional, concerns more benefit
sharing of wildlife revenues rather than management systems. The study of local
systems of natural resource management and its integration into the framework of
the various environmental committees which coexists on the ground would warrant
further investigations in the region.

3.4 What Do These Representations Say About Inequalities
in Environmental Management?

The previous section emphasized the value of local knowledge and practices and the
role of culture in the mediation and management of climatic and environmental
phenomena through taboos on certain tree species. In this section, we explore how
individuals explain the abovementioned phenomena by studying more closely their
emic theory about environmental changes and the causal linkages they establish.
Analytically, this is based on the view that the appearance of a phenomenon is inte-
grated into an explanatory system that can only be understood through thorough
consideration of the social and cultural representations of the communities them-
selves (Evans-Pritchard 1976). We will see that a first step of interpretation - char-
acterized in the coming discussion as “proximal causes” - shifts toward a critique of
management politics. We then show that there is broad consensus that ancestors’
anger is the ultimate cause for the rapid changes in our interviewees’ direct environ-
ment and that this reflects the fact that local communities lack proper involvement
in the actual management of the natural resources that surround them.

3.4.1 Mobilizing Management Policies as Proximal Causes

The analysis of our interviews shows that people’s discourses mobilize proximal and
ultimate causes to explain the appearance of these abnormal phenomena, identifying
multiple causes. Whereas these changes are often ecological or climatic in nature,
their interpretations mobilize religious, cultural, and political explanations (Fig. 3.2).
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Fig. 3.2 Diagram of the main causal linkages noted in the discourses

For instance, transformations in the landscape are noticed through soil erosion and
decreases in tree species and in the availability of grazing areas: “it was like a bush,”
“the land is now too open and bare, this area used to be a thick forest,” and “it’s clear
now.” These changes are explained by demographic pressure and anthropic activities,
such as land clearing for housing and agriculture, understood as the combined product
of natural growth and forced and spontaneous mobility: government-ordered
relocations and the attractiveness of the protected area for finding employment.
The following quotation confirms the interconnectedness of these changes:

In the 1950s, people used to stay in Hwange National Park but were told to move out in the
1960s. Those who used to stay in the Forestry Area were asked to move in 1972. There was
an increase in population in the new resettlements, and people started to cut a lot of trees,
causing deforestation and soil erosion. This increase in population led to even higher levels
of unemployment in this area and by cutting trees, people will be trying to make a living.
(Villager of Magoli, March 2017)

Furthermore, many villagers attribute the increased number of elephants going out-
side the boundaries of Hwange National Park to the fact that an elephant culling
program was halted in 1986.° This change in the management of the park, due to
unethical purposes (Chamaillé-Jammes et al. 2007b), marks a decisive shift in the
respondents’ memory. Indeed, the culling program was used to regulate elephant
densities in the park, to limit the wildlife dispersal into agricultural production
areas, and to improve food security for the inhabitants by creating employment and

2“A culling program was initiated in 1966, and in 1974, the park adopted a policy of maintaining
a population of 13,000 elephants” (Cumming 1981, cited by Chamaillé-Jammes et al. 2007b: 627).
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producing considerable quantities of elephant meat. Although the inhabitants only
mention the significant time of culling, the increase in wildlife movements outside
the park appears to be determined by multiple factors, among them the veterinary
fence between protected areas and the communal lands used to control the move-
ment of elephants (Chamaillé-Jammes et al. 2009). However, people do not point
out this event as a fact that may have a potential impact on the increasing frequency
of interactions with wildlife.

Furthermore, while the dynamics are complex (Murwira et al. 2013), wildlife
intrusions often depend on the proximity to the protected areas (Anthony et al.
2010). Surprisingly, villagers of Nengasha, Mbola, and Chimboma seem over-
whelmed by these intrusions, despite a greater distance from the park, whereas they
are less mentioned in the closest village. In Nengasha, political changes in park
management, government policies, and private actors are cited as key elements
behind the growing interactions with elephants. Villagers mention that they face
both silence and incomprehension from park managers and the councilor, who no
longer come to stop elephants in the framework of Problem Animal Control'® or
CAMPFIRE. This shows that, depending on the different wards of the district,
inhabitants do not benefit from the same level of care and the villagers who live
closer to the park might have maintained better relations with park managers, giving
them access to quicker support and interventions. Thus, perceptions of environmen-
tal changes are directly linked to overlapping political responsibilities, mismatches,
and conflicts. Furthermore, interventions no longer solve these issues in a long-term
perspective, as the culling used to do. Other compensations, previously imple-
mented by CAMPFIRE in certain villages, such as jobs or collective equipment,
could make the pressure of wildlife conflicts more acceptable.

3.4.2 “We used to go asking for the rain”

The diagram of causal linkages highlights the significance of frustrations in territorial
and resource management decisions (Fig. 3.2). It also points out that the most wide-
spread interpretations of climate changes are the dissolution of ritual practices and
the appeal of Christianity (a correlation mentioned in 33 interviews). The abandon-
ment of rainmaking practices is a subject of high concern in a context of restricted
access to privileged sites such as the Bumbusi and Matoa ruins located inside
Hwange National Park. “Climatic observations,” “cultural abandonment,” and ““agri-
cultural production” are interconnected in the large majority of local discourses:

"Problem Animal Control (PAC) is a management service offered by the Zimbabwe Parks and
Wildlife Management Authority (ZPWMA) to control animals that cause damage to fields. It is
more a way to provide meat for people than to control their displacements or to limit human-
wildlife interactions (Guerbois 2012).
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The changing of seasons is due to the fact that people don’t follow the culture. Long ago,
people asked ancestors for the rain. Now, people are going to church. (Villager of Magoli,
June 2015)

There is a huge change in the coming of the rain. People are asking each other questions:
‘Why is the rain not coming? Why is it so little?” And they can’t find the answers. For the
other years, even though it was scarce, it was coming at nighttime and it was enough for the
crops. [...] Now, it’s difficult because people who used to ask for rain have gone to church.
There is a time when the elders have suggested that they go back to that culture of asking
for rain, and people have refused. They said: ‘No, we are now in churches, we can’t do that.
(Village head of Mbola, April 2015)

Some respondents talked about “cultural abandonment,” and others cited the “ban-
ning of tradition” and the “interruption of the ceremonies.” These quotations show
that local perceptions of climate change are linked to cultural and religious changes.
Indeed, adherence to Christianity and the abandonment of ritual practices of ancestor
worship are held directly accountable for ancestors’ anger and are a very sensitive
topic. The villagers express regrets over the disappearance of these practices, for-
merly performed by the spirit mediums, traditional healers, and rainmakers (iwosana/
Ndebele or mhande/Nambya). This loss of traditional values is also perceived in daily
practices, by using forbidden kitchen utensils, for instance: “this is because people
don’t want to follow traditions and customs: people use black pots to fetch water.”
Furthermore, attending church is sometimes presented as incompatible with worship-
ping ancestors, and these debates about returning to ancestral practices are controver-
sial in the villages, especially because of the massive influence of the churches.

We noticed that in the villages where inhabitants continue to practice rainmaking
ceremonies (Nengasha) at different shrines and sacred places, such as Shangano and
Chingahali (Fig. 3.1), respondents rarely discuss climate variability. This shows that
the topics of climate change and cultural abandonment are less salient in areas
where the rainmaking ceremonies are still practiced.

3.4.3 People’s Marginalization from Their Rights Over the
Land and the Natural Resources

The process of dispossession, exclusion, and poverty, resulting from the creation of
protected areas, is becoming better described in the bordering areas of Southern
Africa (Brockington and Igoe 2006; Cernea and Schmidt-Soltau 2006; West et al.
2006). In Hwange District, CAMPFIRE aimed at addressing the previous issues by
compensating inhabitants of the communal lands for the high costs of living with
wildlife, due to their proximity with conservation areas (protected areas, hunting
concessions). Political ecology contributions to CAMPFIRE analysis helped in
understanding implementation challenges of the program, including in identifying
the marginalization of some users. These studies also illustrate how different dis-
courses are used to voice grievances. Among these studies, Matema and
Andersson (2015) have shown that the upsurge of lion attacks in 2010 in Mbire
District, Zimbabwe, is locally interpreted as lions’ guardian spirits — also known as
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mhondoro/Shona'' — communicating with the inhabitants. Local interpretations of
the lion attacks vary but generally highlight social issues involving immigrants and
safari hunting (designated as responsible for driving lions into human settlements,
as observed as well in our study). Thus, the mhondoro provides a voice of protest to
villagers and traditional leaders to raise sociopolitical concerns: “while the mhon-
doro discourse appears as apolitical, it strongly resonates with Zimbabwean politi-
cal discourse at national level” (Matema and Andersson 2015: 116).

We observed the same mechanism in the communal lands of Hwange District.
Climate and environmental changes are partly understood through the prism of cul-
tural and political systems. Local perceptions show, in different ways, the influence
of the protected area on people’s daily lives, either through the way they relate to the
changes in park management (to express the increasing pressure from wildlife), the
spatial expansion of the safari operators, or to their limited access to natural
resources and sacred sites that are located within the protected area. According to
our interviewees, the rains are disturbed because of the anger of ancestors, who are
avenging themselves for the notorious lack of interest of the inhabitants who no
longer worship their forebears. However, if these rituals are practiced less fre-
quently, this is also due to the difficulties people face in gaining access to the main
sacred sites and, therefore, to park management.

These discourses allow us to introduce a reinterpretation of the discourses relative
to climate and environmental changes in the region: while the whole ecological sys-
tem seems to be affected, the decision-making power of local people with regard to
the actual state of their resources appears to be very weak. The government, through
the Zimbabwe Parks and Wildlife Management Authority (ZPWMA) and the Rural
District Council (RDC), as well as the private sector, through safari operators, con-
trols access and management over land and natural resources. Despite efforts begun
with CAMPFIRE in the 1980s, the real hold of communal lands’ inhabitants on their
surroundings and its resources remains quite limited. Therefore, the fact that people’s
interpretation of changes in climate turns to the anger of ancestral spirits can be
viewed as an expression of their own deprivation: inhabitants of the area have been
dispossessed of their rights over the land and the natural resources of their environ-
ment for more than a century. In other terms, it reflects the inefficiency of a commu-
nity-based management program that had been promising.

3.5 Conclusion

Individuals, within their own memories, amass certain remarkable facts that have
affected their lives and which they assimilate to the notion of “change.” These
changes date their experience, alter their “affect,” and participate in the construction
of a reference guide of individual behaviors, in other terms, to their episodic mem-
ory (Craik 1994). Indeed, the most reliable datings are the ones individuals connect

" As “deceased chiefs are believed to continue to guide the current inhabitants of their chiefdoms
as mhondoro or ‘lion spirits’” (Matema and Andersson, 2015: 100).
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to political and economic events such as the creation of the park, the halting of the
elephant culling program, or the economic and politic crisis of 2008. Although they
are less precise, they are also less altered by the fading of respondents’ old memo-
ries. This local knowledge and this memory provide a strong and reliable basis for
understanding local dynamics, as argued in other contexts (Nazarea 2000).

Studying local knowledge and practices gives a voice to those who are most
affected by climate and environmental uncertainty (Batterbury 2008). This study
conducted on discourses related to environmental changes in the Hwange region
reveals a complex interconnection of causal links. Among the different discourses,
these changes appear to be part of the daily conversations and the social lives of the
inhabitants. The linkages are a translation of global transformations that are embed-
ded in the individuals’ environment as a system, linked not only to the environmen-
tal sphere but also to the sociopolitical and cultural ones. These observations bear
similarities with the Ndau people who have a “complex system that fuses environ-
mental management into social life” which are presented as “traditional arrange-
ments that promote sustainable utilization of natural resources” (Rusinga and
Maposa 2010: 205).

Mutekwa (2010) showed that spirit possession has been used by politicians and
traditional leaders as a metaphor for oppression in Zimbabwean society. In our case
study, these metaphoric utilizations come from the villagers. We interpret the cen-
tral place of the ancestors’ anger in the discourses as a translation of a significant
frustration of the inhabitants themselves, which emerges from tangible realities. We
adhere to the argument that these discourses allow silent voices to express them-
selves about sociopolitical issues in an authoritarian context (Matema and Andersson
2015). Inhabitants of Hwange District observe and interpret significant environmen-
tal changes but remain disregarded in the actual development of environmental
management policies. So, if the ancestral spirits do not express the frustration of the
inhabitants of this highly marginalized territory, then who will?
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Chapter 4

Indigenous Knowledge and Dynamics
Among Himalayan Peoples, Vegetation,
and Climate Change

Jan Salick, Ben Staver, and Robbie Hart

Abstract Based on two decades of our ethnobotanical and alpine plant ecological
research on Himalayan climate change, we use system dynamics modeling to inte-
grate our results for insights into long-term trends. Himalayan climate change is
perceived by traditional peoples, who adapt, mitigate, and integrate these changes
into their cosmologies. Himalayan alpine vegetation is also responding quickly to
climatic changes: mountain vegetation is proliferating with lower elevational spe-
cies moving into alpine areas, while high alpine areas — at the elevational limit of
plant life — are being colonized by endemic species. At lower elevations, the model
predicts reduced pasturing and increased agroforestry and tree and crop introduc-
tions. With the invasion of non-alpine plants and agriculture, there will likely be
reduced habitat for alpine species. At high elevations, the model predicts displace-
ment of alpine meadows and yak grazing to yet higher elevations. Medicinal herb
collection, a major economic activity, will likely expand and subsequently experi-
ence overharvesting. Yak grazing at increasingly high elevations may stress the ani-
mals, the pastures, and the herders. Tourism may put yet further pressure on highest
elevational habitats. Indigenous peoples will be forced to adapt rapidly by both
traditional and contemporary means including the use of indigenous knowledge,
agricultural innovation, and development of tourist economies, which can also be
threatened by climate change as mountains lose their snowy and glacial beauty.
Abandonment of previously adaptive indigenous cultures and out-migration may be
strategies of last resort.
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Himalayan peoples perceive (Salick and Byg 2007; Byg and Salick 2009; Salick
et al. 2009; Salick and Moseley 2012; Salick 2013), adapt to (Konchar et al. 2015;
Salick et al. 2018), mitigate (Salick et al. 2014), and integrate into their cosmologies
(Salick et al. 2013, 2018) the severe climate change taking place in the Himalaya
(Salick et al. 2014). Himalayan alpine vegetation is also responding quickly to these
climatic changes (Salick et al. 2009, 2014, 2019); specifically, mountain vegetation
is proliferating, with lower elevational species moving into alpine areas, while high
alpine areas — at the elevational limit of plant life — are being colonized by endemic
species (Salick et al. 2019). But how do these processes of climate change, vegeta-
tion change, and human adaptation interact and influence each other? How do peo-
ple and plants interact in response to climate change? What roles do indigenous
knowledge and traditional practices play in these processes? Here, based on our two
decades of data and analyses, we integrate our previous Himalayan work through
system dynamics modeling to suggest processes by which human responses to cli-
mate change may affect vegetation responses to climate change and vice versa.

We need to introduce caveats immediately and be clear that climate and vegeta-
tion changes along with human adaptations are not the only transformations taking
place in the Himalaya. Social, cultural, political, and economic changes are exten-
sive and interact meaningfully with climate change vulnerability (Nagoda 2015;
Nagoda et al. 2017). However as botanists, our research, which concentrates on the
ethnobotany of climate change, has not addressed these factors directly. Our model
incorporates the data we have collected, touching on broader issues such as politics
and economics only indirectly. Unlike the lower Himalaya, other issues such as
deforestation and population growth are not relevant to alpine areas (and may be
misconstrued elsewhere as discussed by Ives 2005). The alpine by definition (Nagy
and Grabherr 2009) is above tree line and forests and thus the pressures of defores-
tation. Human populations in the alpine are often declining due to out-migration
because of both economics and politics (Craig 2002; Childs et al. 2014).

4.1 Himalayan Climate Change

The eastern Himalayas are critical for understanding the consequences of climate
change to biodiversity. At the nexus of the temperate and subtropical Asian floras
and the dry alpine flora of the Tibetan plateau, the eastern Himalayas are among the
most biologically diverse temperate regions (Mutke and Barthlott 2005; Mittermeier
etal. 2004) and the most affected by climate change outside polar regions (Williams
et al. 2007). Himalayan temperatures have increased faster than the global mean,
with increasing rates in this century (1.5—1.75 times global mean increase; Shrestha
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et al. 2012; IPCC 2013). In an area already famous for torrential monsoons,
Himalayan precipitation is predicted to increase and to become yet more variable
and extreme (Kohler and Maselli 2009; Mittal et al. 2014). As ice and snow melt
and rains intensify, the “water tower” (Immerzeel et al. 2010) services of this
region — providing a steady and reliable source of water to over a billion people
downstream — threaten to become ever more unstable (Fig. 4.1). Instability may
result from lack of water during droughts, which had previously been provided by
slow, steady glacial melt, and flooding during increasing monsoons and snowmelts
(Xu et al. 2009). The billion people downstream, dependent on the great rivers that
originate in the Himalaya, are thereby made vulnerable to climate change
(Fiissel 2007).

To review our results on the effects of Himalayan climate change, we organize
two decades of research around the most general feedback model (Fig. 4.2).
Himalayan climate change affects both people and vegetation, which in turn affect
each other. Later, we break down these processes and detail a system dynamics
model to analyze how indigenous knowledge and traditional practices can play a
role in understanding and adapting to climate change.

Fig. 4.1 Glacier melting above Manang, Nepal, has formed a precarious glacial lake. Glacial lake
outbreak floods (GLOFs) are threatening many populations in the Himalaya and downstream, as
well as the “water tower” services provided by glaciers. This picture was taken by a Manangi vil-
lager who participated in a photovoice project to document effects of climate change, of which
villagers are well aware and actively discussing. (Previously published in Konchar et al. 2015 and
reprinted with permission)
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Himalayan Himalayan
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change affect vegetation change
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vegetation responses
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Fig. 4.2 A general feedback diagram with both vegetation and humans affected by and responding
to climate change. In turn, these affect and respond to each other

4.2 Himalayan Research Sites, Peoples, and Methods

We have conducted two decades of botanical and ethnobotanical research in the
eastern Himalayas including the Hengduan Mountains and Tibetan Plateau of
Southwestern China, western and central high-elevation Bhutan, and eastern, cen-
tral, and western Himalayan Nepal. The Himalayan peoples of these regions with
whom we worked included Tibetan peoples of NW Yunnan and Lhasa regions; Naxi
of NW Yunnan; high-elevation Bhutanese; and Sherpa, Tamang, and Manangi of
Nepal. These peoples are far from culturally monolithic. Not only are their histories,
languages, and cultures distinct, their economic and political contexts within China,
Bhutan, and Nepal are very different. However, there are recognizable similarities
in the ways these high-altitude Tibeto-Burman peoples have responded to cli-
mate change.

Briefly, our ecological methods included longitudinal alpine plot sampling fol-
lowing the GLobal Organization for Research In Alpine areas (GLORIA, Pauli
2015; Salick et al. 2009, 2014, 2019), elevational transects (Hart and Salick 2018),
and geographical information systems (Salick et al. 2005; Anderson et al. 2005),
with statistical analyses in the R framework in all our publications. Participatory
methods included mapping, calendar construction (Salick et al. 2005, 2018), photo-
voice (Salick and Moseley 2012; Konchar et al. 2015), pile sorts (Hart and Salick
2017), and accompanied field visits (“walk in the woods,” Salick et al. 2009, 2014,
2018), along with many, many semi-structured interviews.

Overall, the eastern Himalayas are biologically and culturally extremely diverse
with among the highest diversity of languages (Turin 2007; Gorenflo et al. 2012)
and of plants (Mutke and Barthlott 2005; Mittermeier et al. 2004) in the world.
The extreme topography isolates both plant and human populations (Zurick and
Pacheco 2006). These same people and plants are facing among the fastest climate
change in the world (IPCC 2013). We have seen recognizable trends in plant and
human adaptations, which we address in this paper.
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4.3 Vegetation Responses to Climate Change

Throughout the world’s mountain ranges, shifts in vegetation zones along eleva-
tional gradients show a consistent response to warming temperatures (Parmesan and
Yohe 2003; Kelly and Goulden 2008; Chen et al. 2011; Morueta-Holme et al. 2015).
Within plant communities, the vegetation gradually becomes dominated by species
adapted to warmer temperatures (Gottfried et al. 2012). At the landscape level, this
results in upward shifts of tree lines, shrublines, and of the lower limit of alpine
meadows. Our high alpine permanent plots across the eastern Himalayas (Salick
et al. 2009, 2014, 2019) show some of these same responses along with unique
characteristics due to the dominance of rhododendrons (especially ~4000 masl) and
of endemic species at very high elevations (~5000 masl). With increasing tempera-
tures, vegetation measures — number of plant species, frequency, diversity, and
endemic and useful plant species — increase significantly. On lower elevation sum-
mits, especially, plants adapted to warmer temperatures increase in relative abun-
dance and in elevational range. These responses are statistically significant over as
little as 7 years (our resampling period). Similar changes are reported elsewhere in
the Himalaya, as woody vegetation encroaches into alpine meadows (Brandt et al.
2013) and plants are found at increasingly high elevations never before reported
(Dolezal et al. 2016).

Shifts have also been seen in phenology, the timing of plant life histories
(Parmesan and Yohe 2003; Parmesan 2006; Wolkovich and Cleland 2014). Across
the globe, spring life history events such as emergence, leaf out, and flowering have
become earlier (Cleland et al. 2007; Wolkovich et al. 2012; Ellwood et al. 2013),
and fall life history events often occur later, expanding the season (Fridley 2012;
Gallinat et al. 2015). However, the specific trajectories of change are constrained by
species biology (Cook et al. 2012; Keller and Korner 2003). In the Himalaya, the
direction and degree of phenological change varies with geography, life history
event, measurement method, and phylogenetic and physiological differences (e.g.,
Yu et al. 2010; Zhang et al. 2013; Hart et al. 2014, 2016; Hart and Salick 2018). For
example, Himalayan Rhododendron species (Fig. 4.3) usually respond to warming
with earlier spring flowering; however, in especially warm winters, ““chilling require-
ments” are not met, which results in delayed spring flowering (Hart et al. 2014).

4.4 Human Responses to Climate Change

Himalayan peoples clearly perceive climate change. In Diqing Tibetan Autonomous
Prefecture (Byg and Salick 2009; Salick et al. 2018), Tibetans living in small, dis-
persed villages with little external information about climate change still had many
observations on, adaptations to, and interpretations of climate change. There were
some consensus and much variability among their observations, adaptations, and
interpretations. Most Tibetans consistently observed warming temperatures, less
snow, and glacial retreat. Consequences of and adaptations to these phenomena
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Fig. 4.3 Rhododendrons shrubs are expanding their ranges up mountains and are changing their
phenology in response to climate change. (Photo by Robbie Hart)

included longer yak grazing in the highlands, earlier sowing and harvesting of
crops, lower crop yields, and increased insect and disease attacks (Salick et al. 2005,
2018). Perceptions of climate change were more variable regarding river levels and
landslides frequency (Byg and Salick 2009), which were themselves extremely
variable and unpredictable, rendering adaptations problematic.

For these Tibetans, not connected to international news at the time of this research
(before the Chinese government had widely acknowledged climate change), the
causes of climate change were often obscure or variously attributed. Cosmology
(Salick et al. 2013) prominently informed their interpretations of change, as well as
their responses. Among many rural Tibetans in this area, there were beliefs that
climate is changing and that bad deeds have caused this and good deeds will miti-
gate it (connected to Buddhist beliefs), that fickle gods must be supplicated and
appeased (connected to shamanic beliefs), and/or that there are material causes and
solutions (connected to scientific/materialist beliefs). These various interpretations
could often be held simultaneously. In the extreme, some Tibetans feel that their
traditional culture — food, clothing, and livelihoods — is no longer adaptive and that,
along with their political woes, Tibetan culture is further doomed by climate change.

Those most closely associated with the natural environment may be those who
perceive the most change. In Southwestern China, for example, we found that
Naxi and Yi participants from rural villages — in contrast to those from urban
Lijiang only 25 km distant — reported more knowledge about the elevational and
seasonal distributions of rhododendrons and were the most likely to report changes
to those distributions, including unpredictable phenology and species
disappearances (Hart and Salick 2017).
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Fig. 4.4 Proud Manangi woman in front of her new vegetable garden and tourist guest house.
Agriculture is changing due to climate change and economics is changing with an influx of tour-
ists. (Photo by Ben Staver. Previously published in Konchar et al. 2015 and reprinted with
permission)

In Manang, Nepal (Konchar et al. 2015), perceptions were more informed by
media and open access to information about climate change. Personal perceptions of
rapid change in temperature, precipitation, permanent snow, and glacial retreat were
commonly held. Villagers knew and were immediately concerned about the poten-
tial for a glacial lake outburst flood (GLOF) in Manang (Fig. 4.1). Adaptation strate-
gies included a shift from traditional agropastoralism (yak and limited farming).
Recently, fruit tree and vegetable crops were newly introduced into alpine areas, as
well as agroforestry practices (Fig. 4.4). Yak grazing had expanded into (was rele-
gated to) the highest alpine areas, stressing both animals and herders. Tourism from
the Annapurna trekking circuit was the major economic strategy in Manang and the
new agricultural products were grown with tourist penchants in mind.

4.5 Vegetation Responses Affect People

The dependence of human livelihoods (farming, grazing, and tourism) and well-
being (health, culture, and economics) upon the environment is clear, as are changes
in vegetation driven by climate such as elevational shifts and phenology. However,
the indirect effects upon people of environmental responses to climate change are
less well studied (Pecl et al. 2017). For example, how are vegetation changes
brought on by climate change affecting Himalayan peoples? Our work has shown
diverse examples of how Himalayan peoples have noticed and responded to these
vegetation responses.
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Elevational shifts of vegetation affect agropastoralism. In general, agriculture
most directly affects Himalayan people (Salick et al. 2005, 2018). New crops are
grown, traditional crops are grown at higher elevations, and yak grazing on alpine
meadows is moving ever higher, while shrubs and trees are encroaching on alpine
meadows at lower elevations. Complex changes are also observed. In Nepal, herders
report that deteriorating pasture grass quality caused declines in blue sheep popula-
tions, which in turn led to more snow leopard predation on yak (Bhimtang Herder,
personal communication, 2016).

Changes in plant communities and populations are also perceived. Tibetan doc-
tors notice or are concerned that native medicinal plants may be affected by climate
change (Salick and Moseley 2012) at the same time that commercial harvesting is
threatening these plant populations (Law and Salick 2005, 2006). They also notice
that native plant phenology — flowering and fruiting — and distributions are chang-
ing, which can affect traditionally prescribed times when and places where they can
collect their medicines.

Himalayan people also report changes in plant phenology — emergence, flower-
ing, and fruiting — in ways that defy expectation and disrupt traditional ecological
calendars, seasonal indicators, and connections between plants and religious holi-
days (Hart and Salick 2017). For example, for Yi informants in Northwest Yunnan,
Rhododendron racemosum flowering traditionally indicated when to plant buck-
wheat, and the species was named accordingly “shouxma mgeqy” — “buckwheat
rhododendron” (Fig. 4.5). However, this indicator is now desynchronized and
unpredictable (Hart and Salick 2017). Similar climate-driven changes to ecological
calendars are noted across the region (Klein et al. 2014; Ingty 2017) and the globe
(Lantz and Turner 2003; Armatas et al. 2016).

Tibetans have shifted their seasonal crop planting and harvesting timelines to
adapt to a changing climate. Effects of climate change are being incorporated into
traditional Tibetan agropastoral calendars, which have been produced for more than
a millennium, now with earlier recommended planting and harvesting dates (Salick
and Moseley 2012). Monks who formulate the Tibetan calendar remark on their
struggle to interpret so many recent changes in the environment. Traditionally, these
monks use Tibetan astrology in concert with pragmatic knowledge about agriculture
and local ecology. Shifts in planting dates have been earlier and of three planting
dates traditionally designated by the Tibetan calendar, recently, the earliest recom-
mended dates have been consistently the best (Salick et al. 2018).

4.6 Human Responses Affect Vegetation and Climate Change

As people are affected by vegetation responses to climate change, so reciprocally do
people affect vegetation. As agriculture, both cultivation and grazing, moves to
higher elevations, natural vegetation is displaced in the lower alpine regions and
experiences more grazing pressure at higher elevations. Additionally, as grazing is
pushed higher and to more remote areas (Fig. 4.6.), it becomes less integrated with
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Fig. 4.5 Indicator species no longer flower with their associated resources. Traditionally, (a)
Rhododendron racemosum flowering indicated (b) when to plant buckwheat and the species was
named accordingly “shouxma mgeqy” or “buckwheat rhododendron.” With climate change, this
association has broken down. (Photos by Robbie Hart)

on farm management and herding becomes a more independent and specialized
occupation, with remote summer herder villages putting pressures on scarce high
alpine resources (Yeh 2007). These remote summer villages also specialize in com-
mercial collection of medicinal plants (e.g., chong cao (Ophiocordyceps sinensis),
snow lotus (Saussurea laniceps), and bei mu (Fritillaria cirrhosa)), which greatly
affects alpine plant populations, resulting in overharvest of traditional medicinal
plants (Law and Salick 2005; Salick and Moseley 2012).

Himalayan mitigation of climate change is affected by traditional practices of
incorporating organic matter into mineral and unstable soils on steep hillsides
(Salick and Moseley 2012). Worldwide, organic matter in soils contains more
carbon than does vegetation (Raich and Schlesinger 1992). New Himalayan
practices of growing tree crops and agroforestry in lower alpine areas also capture
carbon (Konchar et al. 2015).
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Fig. 4.6 Himalayan climate change is pushing yak grazing to higher and higher elevations. Shrubs
and expanding agricultural production are encroaching on yak pastures at lower elevations. (Photo
by Katie Konchar)

4.7 A Dynamic Whole

In order to integrate and clarify interactions and responses among Himalayan cli-
mate change, alpine plants, and indigenous peoples, we have constructed a system
dynamics model (Hovmand 2014). Building from the general feedback diagram
(Fig. 4.1), we modeled the dynamics of this complex system of climate-vegetation-
human interactions informed by our field research over the last two decades
(Fig. 4.2). Our model distinguishes between short- and long-term responses to cli-
mate change. However, there is a caveat in that system dynamics models cannot
deal with unremitting change (a very real prognosis for climate change) because
models loop endlessly without resolution, so interactions and results are never
resolved. Thus, in order to evaluate results, we are forced to impose an overly opti-
mistic end to long-term climate change.

Results of our model are illustrated in Fig. 4.7. This model concentrates on
observed responses of lower alpine woody vegetation (~3—4000 m) to both cli-
mate change and human management and on observed responses of high alpine
nonwoody vegetation (~4-5000 m) to human/yak impacts. At lower elevations,
the model predicts reduced pasturing and increased agroforestry and tree and crop
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Fig. 4.7 A system dynamics model based on two decades of climate change research and locally
observed changes. Red arrows and labels relate to the general feedback model (Fig. 4.1). Blue
arrows illustrate connections between variables that are based on underlying calculations of the
variables. Blue lines graph values of variables changing over time. Boxes with black labels are
stocks; black axes with black labels are variables. Black arrows with triangles are flows. Clear
arrows with black outline are adjustable variables. Boxes within arrows including numbers are
assigned values of variables (in years or a 50% threshold for woody vegetation). Positive or negative
relationships among variables are indicated by + or —. (Model by Ben Staver)

introductions. At high elevations, the model predicts expansion of alpine mead-
ows and yak grazing, along with simultaneous expansion and overharvesting of
medicinal herbs, followed by abandonment of medicinal harvesting because of
overharvesting.

This model also suggests that the Himalaya may face severe depletion or fluctua-
tions in native plant communities due to overharvesting of useful plants and increased
agricultural activities at ever higher elevations. Human management of alpine pas-
tures in lower elevation alpine environments either will need extensive woody vege-
tation control (e.g., traditional cutting and burning, now often prevented by
governmental policies) to maintain alpine pastures or people will convert them to
cash crops, agroforestry, and tourism (e.g., contemporary adaptations). At high ele-
vations, yak herding and medicinal plant harvest will likely move yet higher (to 5000
masl and beyond for some medicinal plants) putting great stress on plants, animals,
and people. Adventure tourism (Fig. 4.4) may also extend to these great elevations,
further stressing these fragile, highly erodible environments. Adaptations based on
traditional practices informed by indigenous knowledge tend to be milder and poten-
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tially more sustainable (Salick and Moseley 2012). These may build from traditional
livelihood activities, such as burning and grazing alpine meadows. In contrast,
contemporary adaptations include more drastic responses with the introgression of
market economies (e.g., tourism, cash cropping, commercial sale of medicinal
plants, and out-migration).

4.8 Conclusion

Over the past two decades, we have conducted botanical and ethnobotanical research
on climate change and its effects on plants and indigenous peoples of the eastern
Himalayas, including Southwest China, Bhutan, and Nepal. Climate change is simi-
lar in these regions including rising temperatures, erratic and often increasing pre-
cipitation, melting snows and glaciers, and increasingly frequent disasters and
weather anomalies. We have documented changes in alpine vegetation including
alpine plant proliferation and migration to ever higher elevations. Low-elevation
plants are invading the lower alpine reaches. Throughout the region, indigenous
peoples are stressed by these changes but are adapting and innovating both through
indigenous knowledge of traditional practices and through contemporary applica-
tions of new agricultural crops and techniques and new economies such as tourism,
as well as yet more drastic out-migration. When we use a system dynamics model
to synthesize our data and to project into the future, there are worrying predictions
including overexploitation of medicinal plant populations. Yak grazing at increasingly
high elevations may stress the animals, the pastures, and the herders. Tourism may
put yet further pressure on highest elevational habitats. Lower in the alpine, non-
alpine plants and agriculture may invade and reduce habitat for alpine species.
Indigenous peoples will be forced to adapt rapidly by both traditional and contem-
porary means including the use of indigenous knowledge, agricultural innovation,
and development of tourist economies (which can be threatened by darkening
mountains left without snow or glaciers). Abandonment of previously adaptive
indigenous cultures and out-migration may be strategies of last resort.
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Chapter 5

Observing ‘“Weeds” to Understand Local
Perceptions of Environmental Change

in a Temperate Rural Area of
Southwestern France

Anne Sourdril, Emilie Andrieu, Cécile Barnaud, Louise Clochey,
and Marc Deconchat

Abstract Rural areas of the temperate European countries are affected by cli-
mate changes that are not always perceived by local communities. We focus on
how local discourses on biodiversity, in our case wild flora, provide insight
into what people see as changing in their environment. We conducted ethno-
graphic research, including interviews and participant observation, on percep-
tions of biodiversity change in Bas-Comminges, a rural area of France where
agriculture consists primarily of extensive mixed farming. Wild flora manage-
ment there is shaped by traditional agricultural practices, rural and agricultural
policies, and warmer temperatures and other climatic changes. We will show
that (1) wild flora is seen as growing and expanding due to changes in local
institutions in charge of green spaces, changes in agriculture, and warmer tem-
peratures; (2) discourses on those impacts reveal different types of knowledge
and uses of local flora; and (3) social conflicts are emerging around local flora
management, and these conflicts reveal tensions between different objectives
for the land within a changing community. We will demonstrate that warmer
temperatures are not always linked to global climate changes by local residents
and that environmental and social changes cannot be apprehended separately
from climatic ones. More broadly, we want to understand how rural popula-
tions are facing and adapting to the major transformations of their land and
society, and we show that conflicts can be used by different types of local resi-
dents to take back control of their land and maintain their communities. This
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research is part of a larger interdisciplinary and comparative program on local
perceptions of environmental change funded by the French Agence Nationale
de la Recherche (ANR).

Keywords Weeds and wild flora as revealers of environmental change - Social
and climate change - Ethnography - Southwestern France

5.1 Introduction: “More and More Weeds’’: How to Get Rid
of Weeds in the Cemetery?

Our interest in the perception of and knowledge about “weeds” as a local revealer
of change began with the observation of a land-use conflict about weed manage-
ment in a local community of Southwestern France. Local residents are experienc-
ing increasing growth of wild flora which seems to be due both to climate variations
and to changes in public infrastructure management. This increase has led to a
land-use conflict about the origin of the problem and how to get rid of what are
considered “weeds” in community-managed public spaces. The conflict, which is
especially important in local cemeteries, has pitted two groups of people against
one another. On one side are those who want to use herbicides; these are mainly
native residents that voice arguments such as: “Anyway, why not use herbicides?
Everyone there is already dead.” On the opposing side are those who favor manual
weeding; these are mostly newcomers who argue, “We need to respect life and
biodiversity even within the cemetery.”

To refer to what Mary Douglas (1966) has written about disorder, weeds appear
to be mostly composed of wild flora that grow in the wrong place. The way local
residents perceive weeds therefore reveals how those residents think their environ-
ment, land, and society should be. Following this conflict, local people (both
natives and newcomers) managed to overcome the tensions and organize collec-
tively to take care of what they see as a problem on communal land. We describe
this action and its causes in our chapter. This study allows us to investigate various
types of knowledge and uses of wild flora, as well as different interpretations of
environmental issues (including climate change) and social changes (including the
reconfiguration of local society).

Temperate rural areas in Europe are currently facing numerous environmental
and social changes, ranging from rural exodus, territorial reform, and land-use
transformations linked to new agricultural systems and the EU Common Agricultural
Policies to a range of global changes that are prompting biodiversity decline (IPBES
2018). These changes and their impacts are increasingly documented on a global
scale in an expert or scientific perspective that mainly focuses on the natural sci-
ences (Fiske et al. 2014). Knowledge of their local and regional consequences is
growing, but more needs to be done to understand local communities’ perceptions
of those impacts, both in Europe and more broadly (Crate, 2011). Social scientists
endeavor to understand how communities perceive these changes and how different
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kinds of knowledge or cultural contexts can favor or hinder the adaptation of societ-
ies to new climate conditions (Hastrup 2016; Roncoli et al. 2002; Strauss and Orlove
2003). Anthropologists have asserted that environmental and social transformations
and their impacts are generally noticed simultaneously at a local scale and that rel-
evant and successful adaptation attempts will come from this level (Vedwan and
Rhoades 2001). Describing these local ecological perceptions and knowledge of
climate and environmental changes is an essential supplement to formal scientific
knowledge and can improve our understanding of the effects of global changes
(Crate and Nutall 2009; Roncoli et al. 2009; Shaffer 2014).

Numerous studies have been carried out in extreme areas of the world to under-
stand how vulnerable communities are experiencing and facing such changes.
Researchers have shown how the consequences of climate change cannot be under-
stood in isolation from other changes. Joana Roque de Pinho (this book), for example,
shows how Kenyan pastoralists’ perceptions of climate change effects are strongly
linked to transformations affecting traditional social organization and land use.
Privatization of community land and tourism, combined with increasing periods of
severe droughts, make herds increasingly vulnerable due to a lack of grazing areas and
water. The pastoralist community is gradually disappearing, leading to other future
social and land-use changes (Roque de Pinho 2019, 2020). In northern Alaska,
Elizabeth Marino has shown how local environmental expertise on weather, as well as
on wildlife behavior, is essential to understand the effects of climate change. She has
noted that adaptation attempts, such as relocation proposals following destruction of
habitat due to rising sea levels or melting permafrost, can only come from collabora-
tion with the affected communities and that this collaboration must respect traditional
forms of social organization and cultural backgrounds (Marino 2015). In temperate
areas, a number of studies have examined adaptation following extreme events such
as major storms linked to climate change. Camille Hochedez and Benoit Leroux
(2018) show, for example, how the floods following Cyclone Xynthia in France in
2010 devastated the vineyards on the fle de Ré. They demonstrate how conflicts
among farmers were overcome so that communities could deal with the consequences
of the storm and help the most affected producers recover by sharing a portion of
harvests, lending tools, and providing mutual aid. Our case study provides additional
support for the finding that collaborative responses to climate impacts are possible,
as well as recommendations for how this might be promoted.

Many studies in anthropology and human ecology have also shown that local
societies do not monitor the climate only by observing the sky or meteorological
conditions (Strauss and Orlove 2003). They also observe their environments in gen-
eral, including changes in flora and fauna (Dounias 2009; Sourdril et al. 2017). The
observation of indicators or biological markers of seasonality (such as plant phenol-
ogy, behavior or migration of animals, or even biological invasions) allows people
to perceive and anticipate the transformations of their environments (Berkes and
Jolly 2001; Vedwan and Rhoades 2001; Veteto and Carlson 2014). This research
thus shows how local ecological knowledge — including knowledge of climate and
weather, but extending to broader knowledge about environmental change — is
essential to understand how climate changes are actually unfolding in the field.
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Climate change, especially paired with land-use and policy changes, has a direct
impact on the phenology and growth of cultivated plants and wild flora at a local
scale (Root et al. 2003). People within our study site experience this impact using
local wild flora, including weeds, as an indicator and revealer' of changes. Unusual
weather variations, exacerbated by a worsening shortage in the workforce needed to
deal with such unusual weather patterns, put the future of farming at stake. The rural
exodus, for example, leads to a decrease in the rural population and a shortage of
labor for dealing with land-use issues at a local scale. Territorial reforms, such as
changes in administrative divisions, notably in public services, threaten local insti-
tutions. As a result, management of the public green areas of villages is currently in
jeopardy, reflecting the changes in the local community and its environment.

The place, role, and representations of wild flora in urban public spaces have been
widely studied lately by geographers, anthropologists, and sociologists (Barthélémy
et al. 2016; Lefebvre et al. 2013; Lizet et al. 1997; Pellegrini and Baudry 2014).
Researchers investigate the place and benefits of green areas in cities for local com-
munities’ health and well-being (Carrus et al. 2015); the potential role of green areas
for mitigation in places facing climate changes (Bowler et al. 2010); their role as habi-
tat for biodiversity, contributing to the building of green networks (Blanc et al. 2012);
and the process through which various stakeholders become committed to these areas
(Baudry 2014). Indeed, some research shows that revaluing urban green spaces is also
a way to revalue the land and community (Lizet 2010). Wild flora has been a focus of
the renewal of urban nature studies for the past decade, either from the standpoint of
invasive, proliferating plants and the increase of vacant land or in relation to the renat-
uralization of urban public spaces (Ambrosino and Andres 2008; Groth and Corijn
2005; Menozzi 2007). In rural areas in Europe, some literature in social sciences on
wild flora or weeds focuses on traditional ecological knowledge and the related
medicinal, artisanal, or culinary uses in the indigenous or past traditional rural com-
munities (Molina et al. 2014; Nedecheal et al. 2007; Pieroni et al. 2002). Other studies
deal with the proliferation of species encroaching on private or community agricul-
tural land (Cavailhes and Normandin 1993). Encroachment, proliferating weeds, and
uncontrolled growth of wild flora have been associated with environmental and social
changes, often reflecting social disorder in the perspective both of local people and of
researchers (Claeys and Sirost 2010; Dupré 2005; Luginbiihl 1989). Disorder has
been associated with important reorganizations of local society following major trau-
mas (such as World War II) or social changes (Coughlan and Gragson 2016;
MacDonald et al. 2000), as well as with the decline of certain agricultural systems
whose faltering affects the landscape and biodiversity (Gibon et al. 2010).

Ecological and agronomic studies have highlighted the potential benefits of wild
flora not only for local biodiversity but also for agriculture, notably through the increase
of pollinators or crop pests’ natural enemies (Alignier et al. 2014). An increasing num-
ber of studies also attempt to link the growth of some weeds to climate change (Peters

'"'We make a distinction between “indicator” and “revealer.” We consider that an indicator helps
people make sense of an unknown change, whereas a revealer helps people understand already
known mutations of land or society. In this paper, we focus mainly on revealers.
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et al. 2014). However, few studies in ecology or agronomy have studied links between
social changes, weeds, and their combined impacts on wildlife.> Understanding how
local people connect wild flora growth and phenology to climatic or seasonal variations
is a useful addition for developing an in-depth and integrative understanding of these
changes and the way they affect local ecosystems and communities.

In this chapter, we illustrate how observing people dealing with weeds and wild
flora in public spaces can reveal local perceptions of the changes affecting their
communities and the attempts to adapt to these changes. Another question we want
to ask is what is considered a weed: how do some wild flora species come to be
regarded as weeds in certain places, and how can weeds become indicators of
change? More generally, we ask how everyday biodiversity is viewed by local com-
munities as an indicator of change, how are local diagnostics of environmental
changes built at a local scale, and how can these indicators and diagnostics help
local communities adapt to changes — notably to climate change.

We begin this chapter by describing the context and methodology of our study,
then we look at what constitutes a “weed” for local residents, how weeds and wild
flora are revealers of particular social and ecological changes, and how these changes
are seen as interconnected. We will then demonstrate that knowledge competition is at
stake in the weed conflict and that the conflict is used by both native residents and
newcomers to regain control of the land and maintain their communities.

5.2 Study Area and Methods: Ethnography of Rain, Weeds,
and Rural Exodus in a House-Centered Society in Rural
Southwestern France

This research is part of an interdisciplinary and comparative program (ANR Piaf) to
understand how local stakeholders in four different countries, and along a gradient of
urban, protected, and rural field sites, perceive and make sense of socioecological
changes through observation of their everyday biodiversity (Sourdril et al. 2017).> The
site we focus on is located in Southwestern France, in arural area called Bas-Comminges,

2But see the innovative paper by Gaiizere et al. whose research endeavors to link the impacts of
climate and land-use changes to dynamics not of flora but avifauna (Gatizere et al. 2019).

3PIAF (Programme interdisciplinaire sur les Indicateurs Autochtones de la Flore et de la faune) is
a project funded by the ANR Young Researcher Program #ANR-13-JSH1-0005-01 from 2014 to
2018: http://www.anr-piaf.org. PIAF brings together a research team from six research institutes
and ten research laboratories and is coordinated by Anne Sourdril (CNRS, UMR7533 Ladyss). The
team is composed of (by laboratory and alphabetical order) A. Sourdril, Emilie Andrieu, Cécile
Barnaud, Marc Deconchat, Wilfried Heinz, and Sylvie Ladet (Inra UMR1201 Dynafor); Nadia
Bélaidi (MNHN UMR7206 Eco-anthropologie et Ethnobiologie); Eric Garine, Emilie Guitard,
and Jean Wencélius (Université Paris Nanterre, UMR7206 LESC); Christine Raimond (CNRS,
UMRS8586 Prodig); Michel de Garine-Wichatitsky (Cirad); Sylvain Aoudou Doua (Université de
N’Gaoundéré, Cameroon); Brian J. Burke (Appalachian State University, USA); Ted Gragson,
Meredith L. Welch-Devine (University of Georgia, USA); and Hervé Fritz and Chloé Guerbois
(CNRS, UMRS5558 LBBE).
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Fig. 5.1 Map of the studied site

within the Zone Atelier Pyrénées-Gascogne (ZA PYGAR),* approximately 80 km
southwest of Toulouse (see Map/Fig. 5.1). The area and the dynamics of its socioeco-
logical systems are well-known and have been studied by ecologists and social scientists
since the 1980s (Deconchat et al. 2007; Sourdril et al. 2012). The whole area is charac-
terized by the presence of a specific social system known as the “house-centered sys-
tem,” which is based on a social entity, “the house.”> House societies are characterized
by a real-estate holding transmission system with a single heir who is also successor to

4The Zone Ateliers are CNRS platforms for long-term research on environmental issues. There are
14 official ZAs. The ZA Pygar was officially recognized in 2017, but long-term and interdisciplin-
ary research has been conducted in the area since the 1980s; the ZA Pygar is specialized in the
study of spatial and temporal dynamics of socioecological systems. See: http://www.za-inee.org/.

S“House” is defined as a “moral person, keeper of a domain composed altogether of material and
immaterial property, which perpetuates itself by the transmission of its name, of its fortune and of
its titles in a real or fictive line held as legitimate on the sole condition that this continuity can
express itself in the language of kinship or of alliance, and most often, of both together” (Lévi-
Strauss 1979, translated by Gillespie 2007: 33). House-centered approaches are used by anthro-
pologists in kinship studies throughout the world, e.g., France, Algeria, Indonesia, and South
America, to look at the reproduction of social organizations as domestic groups or local societies
(Augustins 1989; Cunningham 1964; Bourdieu 1973; Rogers 1991). Researchers are trying to
renew house-centered approaches by looking at the house in its material and spatial dimensions
(Carsten and Hugh-Jones 1995; Gillespie 2000; Hamberger 2010).
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the house as an agricultural undertaking. This leads to stability of social organization, of
real-estate and farm holdings, and of the landscape in general. While “houses” repro-
duce, relations between neighboring “houses” are also perpetuated and are generally
expressed in the form of strong mutual aid (for agricultural work, daily help, or during
ritual events such as burials). The system has been threatened for a few decades by major
social and agricultural changes affecting the area, such as the rural exodus and the arrival
of new inhabitants from Northern Europe. All of this has an impact on the transmission
model, the shape of farms, and also the neighborhood networks and the community
itself. We will see in this chapter that the weed situation reveals the local community’s
fear of seeing its social system threatened by environmental and social changes.

The Bas-Comminges area is a hilly region with a temperate climate with oceanic
and slight Mediterranean influences. Winters are moderately cold, summers are hot,
springs are rainy, and autumns are quite dry and sunny. The whole chain of the
Pyrenees spreads out on the horizon and forms the background of the hills. Hills,
valleys, rivers, and streams, together with hedges and small private forests, form a
fragmented landscape. The region is not densely populated (23 inhabitants/km?
according to the general census of 2010) and is still largely agricultural despite a
significant rural exodus. Many farm units are abandoned following the retirement of
older farmers. Their lands are being rented by the remaining farmers. At the town-
ship level (canton in French), farms decreased from 460 in 1979 to 650 in 2010,
while the number of farmers declined from 225 to 200 in those same years
(AGRESTE data). Farms — based on a mixed farming system — are mostly tended by
a “domestic” unit. In the past, this was typically the farmer, his wife, and his retired
parents; today it is mostly only the farmer and his retired father since the women
generally have work outside the farms.

Farmers have traditionally had a multicrop-livestock breeding model (veal calves
from grazing beef breeds). Most of the harvest of wheat, corn, and sorghum was
kept as feed for the cattle with a view to farm self-sufficiency, but a portion of these
crops is now sold to the local farmers’ cooperative. The area has some dairy and
free-range chicken farms, with the latter being tended by the few remaining women
farmers (mostly the wives of dairy farmers). Residences are generally dispersed,
with houses and barns built on hilltops along roads that descend to the valleys; small
villages are also usually built on hilltops and are home to the local institutions of the
villages (town council, schools, and shops), which are also declining.

At the same time, the arrival of new populations has been changing the social
composition of local society. In the late 1990s, a high number of retirees or people
with multiple jobs from Northern Europe (United Kingdom, Netherlands, Germany)
settled in the area, and in the 2010s, active newcomers from nearby urban areas
were building houses on lots recently opened for development. The population has
increased since the late 1990s after a constant decline since the middle of the twen-
tieth century (at the scale of the township, the population was 4158 in 1975, 3906 in
1990, and 4334 in 2012, according to the national census).

Following the overall decline in France’s rural population, a national “réforme
territoriale,” voted into law in 2014, impacts the communal and political institutions
in charge of village upkeep. In our study area, the villages were grouped together into
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a “Communauté de Communes”® that shares governmental services, notably a green
area management team that takes care of public land. The latest reforms and notably
the NOTRE law’ have broadened the limits of this region’s Communauté de
Communes from 19 villages in 2013 (and 4355 inhabitants) to 104 (and more than
44,000 inhabitants) in 2015. This has reorganized the local institutions and the shar-
ing of some services, among them the management of village green areas. At the
same time, a “zero phyto” law was passed at the national level to ban the use of
pesticides in public green areas in villages and towns (including sidewalks and green
areas around schools or parks). However, the use of such products can be permitted
in spaces that are not reserved for walking or hiking, such as stadiums or cemeteries.
All these reforms have an impact on the management of village green areas.

This chapter is based on ethnographic work carried out in 2015 in three villages
of Bas-Comminges within the ANR-Piaf framework. A common research protocol
was built and applied to the nine field sites of the project, based on a common sam-
pling strategy and similar interview guidelines, transect walks, and free list elicita-
tion methods. This shared protocol formalized both data collection (sampling and
interview guidelines) and data management (timelines, tables to be filled). The
inquiries in Bas-Comminges were compared with long-term investigations by social
scientists in the area since 2003 to understand how changes are affecting the local
landscape and social composition (Sourdril 2008). Investigations in 2015 consisted
of long-term ethnography, participant observation during collective work on public
space, and semi-directed interviews on land-use and socio-environmental changes
with 60 people: 40 native residents (i.e., born there, ranging in age from 25 to
80 years old) and 20 newcomers (having arrived in the 2000s, ranging in age from
50 to 65 years old). Moreover, following the 2015 investigation, additional inter-
views and participant observations were carried out in 2016 and 2017.

While the ANR PIAF project broadly considered various kinds of biodiversity
indicators (mammals, birds, trees, and plants), as revealers of different social and
environmental changes, our specific interest in weeds emerged from the fieldwork
conducted in this rural French study site. In this site, people talked about the chang-
ing phenology or behavior of trees, birds, or mammals, but the way they talked about
“weeds” made it a particularly salient and unexpected revealer of both environmen-
tal change (especially, indirectly, climate change) and social change. It revealed in
particular a conflict between native and new residents and the existence of different
representations and links between observed changes that we did not anticipate. The
generic term “weeds” we are using here (“mauvaises herbes” in French) comes from
the interviews, as people referred to certain species of wild flora using this term. We
will refine the identified species in the next part of this chapter.

°A Communauté des Communes is a federation of communes sharing a framework within which
local tasks are carried out together. It is “a public institution of intercommunal cooperation bring-
ing together several municipalities in one piece and without enclaves. Its purpose is to associate
municipalities within a solidarity area, with a view to developing a common project for develop-
ment and spatial planning” (Article L 5214—1 of the General Code of Territorial Communities).
"Loi pour la Nouvelle Organisation Territoriale de la République, adopted in 2015, in order to
reduce the number of intercommunal institutions and to make them more efficient and
economical.
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5.3 Results and Discussion —- When Weed Management
Becomes an Issue in a Community Facing Climate
and Social Changes: How to Deal with a Growing
Problem with Fewer People?

When interviewed about changes in the community and its immediate environment,
an important concern for the local people in 2015 was to keep the village cleared of
weeds: “The village is no longer taken care of. It’s like a jungle everywhere and it’s
kind of dirty in the cemetery, whereas you want the cemetery to be clean, especially
for those who come to visit the dead. Weeds grow faster here than ever, and there is
nobody anymore to take care of them” (55-year-old woman, native resident, shop-
keeper) (Fig. 5.2a and b: pictures of the cemetery and green sidewalks). Before
explaining how weeds are managed by the local community and how they reveal

Fig. 5.2 (a) Dirty cemetery: weeds as revealer of social, land-use, and climate changes
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Fig. 5.2 (b) Greening, weeding, or spraying the sidewalks?

perceptions of both environmental and social changes, we need to clarify what
plants the local residents consider to be weeds.

5.4 What Is a Weed? Knowing and Using Wild Flora:
Archaic or Valued Knowledge?

There is a general consensus about what a “weed” is among the different types of
informants (newcomers or native residents), but as we are going to see in this
section, there are differences in the types of knowledge associated with weeds
and disagreement about their potential uses and management. As a farmer told
us: “a weed, I mean a grass that we are going to consider a weed on a sidewalk,
like a rye-grass, is not a weed in our meadow. On the contrary, it’s a very good



5 Observing “Weeds” to Understand Local Perceptions of Environmental Change...

Name in English Latinname | Who Where is it Current
French translation mentioned it | typically found? uses
as a weed?
Ambroise Ragweed Ambrosia Native Fields, meadows, |-
artemisiifolia | residents/ trails, pits
L. farmers
Ronces Blackberry | Rubus sp. . Native Meadows, Fruits, jam,
bush residents/ encroached areas, | pies,
newcomers | trails, ditches liquors
Brome Bromegrass | Bromus sp. | Native Fields, meadows | —
residents/
farmers
Paquerettes | Daisies Bellis Native Trails, ditches, Ornamental
perennis L. | residents/ pathways,
newcomers | cemetery
Pissenlit Dandelions | Taraxacum Native Trails, ditches, Salad, jam
sp. residents/ pathways,
newcomers | cemetery
Datura Datura Datura Native Fields, trails, -
stramonium | residents/ ditches
L. farmers
Herbes Grasses Poaceae Native Fields, meadows, |—
residents/ trails, ditches,
newcomers encroached areas,
pathways
Orties Nettles Urtica dioica | Native Meadows, trails, Soup
L. residents/ ditches, pathways,
newcomers | cemetery
Ray-grass Ryegrass Lolium Native Fields, meadows, |—
perenne L. residents/ trails, pits,
farmers encroached areas,
pathways,
cemetery
Chardons Thistles Carduus sp., | Native Fields, meadows, |—
Cirsium sp., | residents/ trails, ditches,
Silybum newcomers | encroached areas,
marianum pathways,
(L.) Gaertn., cemetery
Eryngium
campestre L.
Folle avoine | Wild oats Avena sp. Native Fields, meadows, | —
residents trails, ditches,
encroached areas,
pathways, tree
beds, cemetery
Sauge Wild sage | Salvia Native Trails, ditches, Ornamental
sauvage pratensis L. | residents/ encroached areas,
newcomers | pathways, tree
beds, cemetery
Soucis Marigold Calendula Native Pathways, tree Ornamental
officinalis L. | residents/ beds, cemetery
newcomers
Xanthium Xanthium | Xanthium Native Fields, meadows, |—
strumarium | residents/ trails, ditches
L. farmers

Fig. 5.3 Table of plants mentioned as weeds during the interviews
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grass for what we want to use it for, but on a sidewalk it’s dirty” (50-year-old
man, native resident, farmer). A weed is a weed when it grows in the wrong
place. The general definition of a weed is common among informants: weeds are
usually defined as a group of species sharing common characteristics such as
long roots, rapid growth, high dispersal capacities, no conspicuous flowers or
thorns, and sometimes toxic to humans or cattle. “Weeds, usually, are plants that
grow fast, it’s hard to pull them up and usually they scratch, you just want to get
rid of them!” (66-year-old man, native resident, retiree). “Weeds are plants that
are not pretty, you can have pretty wild plants with flowers that you want to keep
on the sidewalk, but nettles, for example, are not pretty” (55-year-old woman,
newcomer, retiree). The word “weeds” remains general, most of the residents use
the terms herbs or grasses (“herbes”) to refer to an undetermined mix of weeds
along a pathway or a meadow, and more than half of the informants were unable
to distinguish more than a few species. They generally mentioned common spe-
cies of wild flora, such as nettles, wild oats, dandelions, thistles, or blackberry
bushes. Native residents and newcomers have basic knowledge of the names of
weed species and are only familiar with some generic terms (Fig. 5.3: table of the
mentioned weeds).

We nevertheless note some specific features among the plants that native resi-
dents and newcomers see as weeds, knowledge about them, and how they are used.

Among the native residents, the older ones know some vernacular terms
in local patois associated with local wild flora and past uses. “Nettles, we called
them ortiga in patois, my mother used to make soup with the young sprouts, and
when you have ortiga in a field, you know that the soil is very rich” (85-year-old
man, native resident, retired farmer). The current native farmers, as well as the
retired ones, are familiar with wild plants in the natural meadows and fields. They
mentioned some new exotic species such as datura, xanthium, or ragweed that can
be dangerous for cattle or for humans: “We have had unwanted plants with the
increase in corn crops, they come with the seeds or with the reapers. There is
xanthium, datura, and ragweed coming with the sunflowers, coming from else-
where, and it can grow in a field, but it is toxic and it can kill a cow, so we have to
weed them. [As for] ambrosia, some people are allergic to it” (55-year-old man,
native resident, farmer).

These unwanted plants can be found everywhere in the fields, as they are
“transported by the wind, the rain, or the birds, they re-seed themselves every-
where” (same informant). Farmers say they “know the names of plants thanks to
their agricultural advisers” (50-year-old woman, native resident, farmer). “The
weeds are becoming resistant to the products we used to use, and there are new
ones coming with the seeds from the cooperative, so it’s difficult.... It is neces-
sary to know how to recognize the weeds and grasses to know what to do with
them. The technician of the farmers’ cooperative, when he comes, he knows
them. When he comes, we go around in the fields so we learn them. Then we can
buy the right products.... They sell us [products for] what we have to fight, so we
must know what it is” (38-year-old man, native resident, farmer). Nowadays,
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native residents’ knowledge about weeds is a mix of local ecological knowledge
related to past uses of wild flora and expert knowledge emphasizing the destruc-
tion of weeds.

For native residents, some wild flora species are acceptable in the public space
“when they are pretty and add something to the beauty of the village” (45-year-old
man, native resident, employee) and when they remind the population of a past
when the community was vibrant, such as species of wild sage or wildflowers — dai-
sies, poppies, or cornflowers. These species are not eradicated and are even appreci-
ated at the foot of trees or in flowerbeds. They are sometimes seen as signs of the
revival of the land: “We no longer have cornflowers in the crop fields, while 50 years
ago they were everywhere with butterflies, but with the pesticides and herbicides,
everything has disappeared. Now it’s good to see some growing again in the ditches”
(52-year-old woman, native resident, employee).

Newcomers speak of weeds but mainly use the term “wild flora,” following
the spread of environmentally friendly discourses on biodiversity. Most of the
newcomers have an aesthetic view of the wild flora, without naming the species
precisely: “We like the green spaces, the wild flora, the little flowers in the tree
beds. Maybe it’s because we are English, but it would be beautiful to have green
pathways and cemeteries. Here people are not used to that [...] green pathways,
you have to get used to them, but in the end it’s less work and fewer products,
so it would be beneficial for the village” (55-year-old woman, newcomer,
retired). A few newcomers come to the area to farm or garden and have great
interest in wild flora. Some practice organic farming and permaculture. They
have specific botanical knowledge, mentioning Latin names, orders, and spe-
cies, associating the species together, and presenting this knowledge as essential
to understand how the ecosystem works. Newcomers have acquired this knowl-
edge during their formal education or in situ observations in the field and are
actually familiar with and making use of the weeds: “In my garden, I let what
they call ‘weeds’ grow. For me they are not weeds, they are just part of the
nature from here, even if I weed sometimes when my vegetables are covered...
But you can do a lot with wild flora, and it’s protecting the balance of the flora
and the soil. In the area, we have medicinal plants like marshmallow or willow,
a lot of aromatics which can be medicinal too, horsetail for the richness of the
soil. I gather plants in the nearby hedges or in the forest, you just need to know
which plants to gather, and you can do a lot with wild plants” (40-year-old man,
newcomer, organic farmer).

Many newcomers consider this (ethno)botanical knowledge to be crucial for
ensuring the future of the environment, and they want to promote it through every-
day uses, changes in the management of weeds, community workshops, and
botanical hikes. “You need to be aware of what is surrounding you, the environ-
ment, and that you are part of everything. When you see someone spraying
Roundup next to the school, it’s shocking. You should teach the kids the names of
the plants and how they can use them, not how they can destroy them. There is this
guy who is doing botanical hikes, and the schoolteacher here is really into this
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stuff, and that’s good. With the village Beautification Committee’s actions...
that’s what we want to tell people, too: respect the environment” (55-year-old
woman, newcomer, employee).

All'in all, knowledge about weeds and wild flora was more specific, even if it was
not based on the same classifications, for native farmers, older native people, and
the ecologically friendly newcomers who might be practicing organic farming or
permaculture.

Uses of weeds and wild flora are also changing, showing breaks and gaps
relating to ecological knowledge among the residents. Newcomers favor the use
of wild flora and “weeds,” gathering and using nettles to make soup or natural
fertilizer, dandelions for salads, and blackberries for jams, whereas those uses
have mostly disappeared among native residents. Newcomers also favor manual
weeding in vegetable plots or public areas, while most native residents chose to
use herbicides.® Several weeds and wild flora species were used for consumption
or agricultural matters until the late 1970s by the native residents, notably by the
older generations. Those uses and even the related ethnobotanical knowledge
were depreciated in favor of technical knowledge fostered through the modern-
ization of agriculture. “My parents used to gather nettles to make soup or dande-
lions for salad, but we did not do that, we did not have time, and we had everything
in the vegetable plots. We no longer needed to gather wild plants” (60-year-old
woman, native resident, employee).

This knowledge of wild flora was gradually lost by the younger generations of
farmers or local inhabitants, and the current younger residents are no longer able
to name wild flora. “My grandparents could name a lot more plants than my sib-
lings or I. They knew. We don’t. They never taught us. They thought it was better
for us to learn our lessons in school” (55-year-old man, native resident, farmer).
For the older residents (born in the 1930s and 1940s), naming and using wild
flora was not useful for the younger generations: “Why bother them with weeds?
We had Roundup and they had other things to deal with” (82-year-old woman,
native resident, retired farmer). These were considered old-fashioned and useless
skills, whereas the older generations wanted their descendants to learn technical
tools to “do better than they had” (same woman), either by getting a job in the
cities and leaving the countryside, which they considered to be secluded, or by
acquiring new skills to improve the productivity of the farms. Nowadays, among
the native population, it seems that there has been a shift from knowing species
for their uses to knowing them so that they can be eradicated. This is not the view
promoted by the newcomers, and this situation led to the conflict within the com-
munity as described above. In the next section, we will see how the community
is currently succeeding in overcoming the tensions to work collectively to tend
for the land and take care of the community.

$Newcomers are also gathering fruit from wild fruit trees in hedges or on woodlots, such as nuts,
apples, or quinces, when those trees were no longer used by the local residents. Native residents
were gathering and using fruit in the hedges until the 1970s—1980s, but with the intensification of
the agricultural work and the lifting of the hedges, those uses have been abandoned during the last
decades. Native residents remain really interested in mushroom gathering (Sourdril et al. 2012;
Blanco et al. 2018).
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5.5 Managing Weeds to Adapt to Changes, to Be Accepted
Within the Community, and to Revive Old Institutions?

5.5.1 An Emerging Conflict: A Matter of Growing Weeds,
Perceptions of Changes and of Nature?

Different ideas about what counts as useful knowledge and what is the proper way
to deal with weeds led to conflicts among the people in our study site. In 2016, an
incident occurred between two residents of the community (a newcomer and a
native resident) related to the management of weeds in public spaces. This incident
reveals a broader disagreement about the management of land and different percep-
tions of the environment, and it was the impetus for creating the village Beautification
Committee, as described in the next paragraph. The newcomer told us his side of the
story: “He was spraying Roundup or something similar on the sidewalks. He was
not even wearing anything to protect himself. I came up to him to tell him this was
really dangerous for him and for everybody, those products go into the soil and the
water we drink, this has to stop!” The native resident described the event in different
terms: “I was taking care of the village and he came up to me saying I should not
use these products. What should I do? I am the only one taking care of the village
right now, and I have been doing that for years now, spraying, weeding, planting, or
watering the plants. We are trying organic products to deal with the weeds, but they
are very expensive, and I do not know if the village can afford that and we don’t
even know if those products are really working.”

At stake is the legitimacy of knowledge and practices. Native residents have been
contributing to the management of the land for generations, and they claim to be
responsible for the landscape and the diversity of the environment. They cannot
stand criticism from newcomers, who they see as lacking the legitimacy to manage
the land or even to be there. “They are criticizing us because we use pesticides to
kill the weeds, but what else can we do? They should come and try to weed our
fields or borders! The researchers who are working here are doing ecological stuff
and are saying that the environment is very rich here.... And yet they [the newcom-
ers] are coming for the beauty of the landscape and nature, but who made this land-
scape if not us farmers?” (50-year-old woman, native resident, farmer).

The “weed situation” shows a gap between different types of perceptions of
nature that must now coexist due to the reorganization of local society. What is
common between all the residents is the diagnostic of the growing weeds. When
we asked why the weeds were growing faster, most people mentioned several
causes. “[As for the] weeds, we had a really wet season and then it was hotter than
usual, and plants — especially weeds — like that, and they were everywhere after
that and there is nobody to take care of them. The Communauté des Communes
comes less often to weed than before” (40-year-old man, native resident, man-
ager). Public areas were taken care of mainly by the Communauté des Communes
and by a municipal employee, but as the Communauté des Communes grew, the
availability of the public and green area management team decreased. The
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employee retired in 2006 and was not replaced. This created a feeling of relative
abandonment of the public land, reinforced by meteorological conditions, which
were gradually considered to be more favorable for wild flora growth. The “weed
situation” tells us about different types of changes that people think may have had
an impact: changes in weather, as well as changes in the social composition of the
local community, and changes in land-use practices in farming and public lands.
Taking care of the weeds collectively now appears to be an attempt to adapt to
these changes all together.

5.5.2 From Conflict to Adaptation: Reorganizing Local Society
to Cope with Environmental and Social Changes

The weed situation in the village we studied created tensions, conflicts, and then an
adaptation attempt at the community level with the creation of a local work group
or committee in charge of the management of the village public land. In order to
deal with the spread of weeds and to overcome the lack of workforce at the
institutional level, some people at the Communauté des Communes level in the sur-
rounding villages — mainly residents who are part of the town councils — had orga-
nized themselves into informal groups to maintain community land: “I know that in
[the neighboring village] they are doing the weeding in the cemetery twice a year.
It’s a group of 5-6 people from the town council weeding and spreading herbicides,
it’s quite informal. Here in Lussignac, we wanted to make things more official, even
if it is official only in the village, but we created what we called the ‘village
Beautification Committee’ with the agreement of the town council” (55-year-old
woman, newcomer, retiree).

What makes this movement unique is that the committee was created at the
initiative of a newcomer, who arrived in the area in the early 2000s, in order to
overcome the conflicts arising within the community. The committee has four mem-
bers: two native residents and two newcomers from the town council and outside.
“We were the ones initiating the committee, but we wanted to make sure to have
people originally from the village and young people as well — dynamic young peo-
ple that are the future of the village... and also farmers and children of local farmers
from the old families to get them involved as well. With the future threat to local
institutions, we need to create alternative institutions to take over and maintain an
idea of the community” (same woman). The idea was mainly to take care of public
spaces but also to find a way to revive the community and to “gather people together,
clean up some dirty spots, make the village more cheerful, and favor future recre-
ational activities. For example, if we take care of the péranque field, we could play
again, like a few years ago, to restart the Friday evening events there and even orga-
nize barbecues during the summer” (55-year-old man, native resident, farmer).
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The name of the committee was chosen to convey a positive spirit and not to
frighten people with the work to be done: “We thought about ‘Cleaning the Village’
or ‘Clean Village’ for the name of the committee, but it did not sound right and
people do not want to clean or weed, so we chose ‘beautification’ because it’s more
positive and it can bring people together” (same woman). Since 2016, the
Beautification Committee has organized a “citizens’ afternoon” every month during
the spring and autumn. Specific tasks are decided on in advance with the community
members, for instance, weeding the cemetery, planting fruit trees and ornamental
plants in front of the town hall, or pruning hedges in front of the public school. The
afternoon always ends with a get-together to share a drink, talk about the tasks
achieved and the future works to be done, or the life of the village and the commu-
nity itself (see Fig. 5.4, description of the third citizens’ day, and Fig. 5.5, citizens’
day photos).

The first citizens’ days were a great success, leading to massive participation and
a lot of work done (see Fig. 5.6: article in a local newspaper). The following ones
attracted fewer people but remained efficient, and people were loyal to the cause.
All generations, origins, and genders were represented. These citizens’ days are
moments of knowledge sharing around uses of public land and wild flora, land man-
agement, and changes occurring within the community and its environment. For
example, “We always share a drink and a snack at the end of the day. Everybody
brings something. It’s a time to meet people and it’s a nice time. We talk about the
future work to be done for the next days and the news of the village” (65-year-old
man, native resident, retired worker). Agreements and disagreements arise between
the community members, contributing to the dynamism of the exchanges within the
community. A newcomer told us: “During the days of the Beautification Committee,
we work together, sometimes we fight together [laughter], people do not agree on
what to do with the weeds, for example. Some just want to spray Roundup every-
where because it’s easier and it lasts longer, whereas with manual weeding, you
have to come back every 2-3 weeks or so, especially during the period when they
grow so fast, and yes you can’t come that often... Yes, there were some disagree-
ments between us, but they tried organic products instead of Roundup the other day,
so it’s good to talk anyway, it makes people think and try some new things. I hope
the mentality will change” (40-year-old man, newcomer, unemployed). At the same
time, a native resident was saying: “They want us to weed, [but] we don’t have time
for that. Roundup is bad, they say. What else should we do? [...] He [the newcomer]
wanted to weed and to put the weeds in the compost. You can’t do that, you have to
burn them, otherwise they will spread everywhere” (70-year-old man, native resi-
dent, retired farmer).

It is interesting to note how newcomers and native residents describe these days
differently and use them for different types of social projects. Newcomers and some
articles in the local newspapers refer to them as “citizens’ days,” whereas native
residents refer to “mutual aid days.” For newcomers, they are an attempt to build an
integrative community where they have their place and legitimacy. For the native
residents, these days are used as a means to maintain local institutions and to revive
traditional social networks. The fact that most of the village neighborhoods were
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At 10 am on a Saturday of April 2016, members of the Beautification Committeemet to
organize the day’s operations. The objectives of the day were to clean the cemetery and the
pétanque field, to prepare the land for a garden at the entrance of the village, and to weed
some sidewalks. No one knew for sure who would come and what they would achieve. It
would depend on people’s mood, but also their work obligations, notably for the farmers who
were dependent on the weather to do their own work in the fields. As we left the meeting with
the committee’s chairperson, we met a woman in the village who told us “I’m not sure if I
will come in the afternoon because I cannot stand weeding and I have enough work to do in
my own garden. You should just spray and that would do!” After this encounter, the
chairperson told me: “We have to be careful if we want people to participate. We don’t want
to force people to do what they don’t want to, such as weeding as they hate that, so we let
people decide what they want to do as well. They choose their tasks. Some activities are
viewed favorably, such as pruning the hedges, because it’s technical and it involves tools and
it’s work that you notice and that lasts, whereas weeding is an unappreciated task.”

At 2 pm the same day, around 20 people (men, women, children, long-time residents, and
newcomers) met in front of the cemetery and split into several groups. Every neighborhood
was represented, as in the old days for the collective agricultural work. Not many farmers
were present as the weather was good for working in the fields. Members of the committee
seemed satisfied with the crowd. Men brought tools such as chainsaws, spades, pitchforks,
and trailers to haul the weeds away. Native resident men worked mostly at getting the soil
ready for the garden or pruning trees in the cemetery. Weeding seemed to be a woman’s job
in the cemetery. Discussions arise between native residents and newcomers about what to
weed, about some wild flora that could be left next to the stone wall: “This little sage plant,
you could let it grow, it will make nice little flowers and could maintain the stone wall.”
However, some native residents were “not ready to see wild plants invade the cemetery,
which needs to be clean for visits by people from outside the village who have their dead
here.” A newcomer brought a trailer and put all the weeds in it to put in his compost pile at
home, whereas a native resident said they should burn everything so as not to spread the
weeds. In the end, the weeds were left on the side of the road because the green area
management team from the Communauté des Communes was supposed to come to clean
some of the public spaces. As a native resident said, “We can leave the weeds there. The
Communauté des Communes will pick them up and take care of them. It’s the least they can
do now that we have to do their job.” Then the residents went to the pétanque field to weed it.

At 4 pm, the weather had deteriorated and rain was coming. People encouraged the others to
work fast in the pétanque field. People were laughing and children playing. Weeds have
strong roots and are hard to pull out, and when they come out, they leave large holes in the
ground, which have to be filled with dirt again “if we want to ever play here again.” The rain
finally came and only half the field had been cleaned: “We’ll finish next time.” People
gathered under the nearby elementary school porch with drinks, homemade cakes, and snacks.
They talked about the heavy rain, which was unusual at that time of the year, the weeds that
would grow faster, about the temperatures that were hotter and climate change that was
happening (or not?), about the cemetery that should be expanded to take over the adjoining
pétanque field one day, and the fact that it could be good to revive the Friday evening games
that had lasted until around 2005. Conversations continued about the future of the village
school that had been saved thanks to the mayor’s efforts, and fears for the institutional future
of the village: “Are we going to lose the town hall after the territorial reforms? What will
become of the village?” The community’s future was at stake.

Fig. 5.4 Description of the third citizens’ day — spring 2016 (fieldwork notes)
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Fig. 5.5 Working together to magnify the communal land (and strengthen the local society)

represented during the citizens’ days is highly significant of the social organization
and system. The native residents are using these moments to revive traditional
neighbor networks and a mutual aid organization based on the traditional house-
centered social system. “These citizens’ days are a good thing because it gives us an
opportunity to meet the other people of the village. Otherwise we never see them.
You can get news from them and do something for the village... The other day, most
of the neighborhoods were represented at the citizens’ day, just as during the mutual
aid in the old days” (23-year-old woman, native resident, student).

“In the old days,” social organization, mutual aid, and sociability within this
area were based on house-centered neighborhood networks that are currently
threatened by the rural exodus and arrival of a new population that is unaware of
the social system and its obligations. Mutual aid, notably for traditional agricul-
tural work or institutional obligations with the town council, was organized at the
neighborhood or village levels, involving specific houses. For some collective
agricultural work, it was said that every neighborhood had to be represented by
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Pubbé le 18/03/2016 a 03:49, Ms 3 jour le 18/03/2016 a 09:01

Embellissement : 2e journée plantations

e

Samedi, une journée plantations esi organisée & En effet, la commission pour
Fentretien, Famélioration du fleurissement et la décoration du village propose de nouvelles
journées pour continuer A rendre encore plus joli le village. «Cette premiére journée du 10
octobre, consacrée a la tadle, nous a vraiment donnés a vivre un trés bon moment de
partage et nous en remercions encore les habitantss, souligne M'un des membres de la
commission, qui poursuit : «Nous poursuivrons aussi notre démarche zéro phyto en
pratiguant le désherbage manuel et en pallant pour éviter une repousse rapide et maintenir
Fhumidité. Pour ce faire, nous avons la possibiité d'avoir de copeaux gratuitements.

Pour les jeunes porteurs de | A foccasion de cete deuxiéme journée pour
‘embelissemen Unage. COMMES SN
Troubles fonctionnels AUDITIFS propose aux bonnes volontés de participer a la

Une formation adaptée en | piantstion des bacs, tout récemment instaliés

|Lﬁ Professionnel «ULIS PRO»| derridrs 1a mairie. |l y aussi des arbres &
" planter, mis gracieusement 3 disposition. «Et
JB m mmrme pour evarnier les plaisirss, nous irons désherber

. un peu le cimetiére, car cet endroit mérite aussi
Lycée professionnel pdvé - letres notre attentions précise la commission. Les
VNCBJTDEPA(I_ personnes qui ot des plantes 3 diviser, des
graines en frop, ou des boutures faites suite &
TARBES Internat mixte | 5 taze du mois doctobre, peuvent les apporter,
le village sera ainsi embell avec la collaboration des habilants. Rendez-vous samedi 3 14
heures a la mairie avec des gants et des outils de jardinage genre griffe, binette, petite
pells 3 main...

A lssue de ce moment de jardinage, tous partageront un autre moment convivial autour
d'un verre et de grignotages. Aprés un temps nécessaire a recenser les endroits du village
pouvant &ire embellis par des plantations, la commission prévoit d'autres journées,
mensuelles, de mars 3 juin, au cours desquelles il sera question de bouturer, semer et
planter, La prochaine journée, prévue en avril sera dédiée a la continuation des plantations
et du désherbage.

Fig. 5.6 The embellishment commission’s work within the local newspaper
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one house/farm. It seems that the mutual aid days organized by the Beautification
Committee work on the same basis, and it is interesting that these networks were
mentioned by a young woman (previous quote) who has integrated these tradi-
tional obligations even during a period, the last few decades, when they were
gradually threatened and lost. In the nineteenth and early twentieth century, the
village’s population consisted mainly of multi-generational farm families who
could stay on the same property for centuries and of sharecroppers who could
move from farm to farm or village to village every 7 years. The area welcomed a
lot of newcomers over the past, a process that made local society accustomed and
quite open to integrating new populations within its social organization. What we
want to point out here is that adaptation attempts were successful, thanks to the
cultural background and history of this region, and when they were directly linked
to the specific social system there.

5.6 What the “Weed Situation’ Tells Us About Climate
Change

People have noticed unusual meteorological or weather variations over the past
two decades. They identify a major “first” event, a serious drought in 2003, which
challenged farmers across France to find hay and good grasses for their cattle.
Thanks to the solidarity and self-sufficiency of the farms in Bas-Comminges,
farmers were able to overcome that crisis collectively. Unexpectedly, the amounts
of hay and grass harvested and especially the quantities of weeds appear to be a
revealer for the residents of those environmental changes, notably variations in
temperature or rainfall. Links are made mostly between weeds/wild flora and
weather, but we will see how this can also inform us about climate change and
how adaptation attempts show us how the local community might cope with the
current and future consequences of climate change. “It has been hot and it’s rainy
in the spring, so the plants — the wild ones — they spread everywhere. This can be
pretty, but people here are used to gray sidewalks, so this is not what it should be”
(50-year-old woman, newcomer, housekeeper). Changes in phenology also give
information about meteorological variations: “Weeds grow faster with all the rain
and the fact that winters are warmer, and they seem to grow earlier and longer
during the year as well, they organize collective work to deal with the green areas
of the village from the end of April to the autumn, but this year they should have
begun earlier as sidewalks and the cemetery were already green” (49-year-old
man, native resident, farmer).

Both native residents and newcomers notice these changes, but the native resi-
dents do not seem to have made or believed in a link between these variations
in local weather and global climate changes until very recently: “There have been
changes in the weather and the seasons, but who can say if it is because of climate
change? We had a major drought at the beginning of the century, my grandfather
said; for me it is just cycles” (45-year-old man, native resident, farmer). The link
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between changes in weather and changes in the global climate is more frequently
made by newcomers: “Climate change has an impact here as well, it seems. I don’t
have the background as I just arrived a few years ago, but based on what local peo-
ple have told me, winters seem to be wetter and warmer, and there have been major
storms in the past few years that even the oldest residents could not recall such
disasters in the past... Plants, they are acting strangely. We had tomatoes last
October. The weeds are invading the vegetable plots. And this year I had to weed my
path twice as much as the first year I arrived” (55-year-old woman, newcomer,
employee).

Local perceptions of the link between weeds and weather variability and there-
after with climate change are changing among the native residents. It is interesting
to look at the diagnostic of “weed” growth within our 15-year-old data corpus and
to note how it reveals a gradual awareness of climate change even for the most
reluctant people. In the 2000s, weeds were explained more as a problem of social
change than of climate change. Encroachment or unwanted plants and wild flora
were mentioned by native residents — without using the term “weeds” and on pri-
vate land only — to talk about the rural exodus and land abandonment: “You see
these hills in front of us, this is encroachment, before there were sheep grazing the
meadow, but now, with the farms being abandoned and changes in production,
these hills are no longer grazed and the forest will be growing. You’ll see in ten
years, there will be a forest there” (Man, native resident, 78 years old in 2003,
retired farmer).

A few years later, some meteorological variations were noted, linked to weeds
and wild flora, and were sometimes viewed positively: “We get more rainfall and
have more hot summers than a few year ago, but that’s sometime good for us. We
made a lot of hay this year, and we did not have to open the silo until late in the year,
so that was really beneficial for us. Lots of hay, lots of good grass for the cattle...
We were not that happy because it grew everywhere and we had more work to clean
the fences and we had to use more herbicide, but the cattle had a lot of feed”
(47-year-old woman, native resident, farmer). At the time, grasses in the public
spaces grew as fast and as prolifically as in the fields, but were eradicated with
herbicide by the municipal employee and the employees of the Communauté des
Communes. Those uses were considered normal and the proliferation of weeds did
not seem as crucial a problem as nowadays.

Since 2015, the links made between meteorological and climate variations and
wild flora considered to be weeds are clearer: rain and temperature are viewed as
the causes of the increase in weeds on private farmland and on public land: “These
past years, we had a lot of rain and the temperatures were erratic. We had very
poor quality of hay and an increase in cattle diseases. The weeds were competing
with the good grazing grasses and there was nothing we could do, because when
you are making the hay, you cannot separate the good grass from the weeds”
(55-year-old man, native resident, farmer). In the public spaces, “weeds are grow-
ing everywhere and faster than before. There is too much rain and the tempera-
tures were warmer, and the sidewalks are all green and dirty. The cemetery is a
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jungle, and now you have orders not to use herbicides anymore. If you use an
ounce of Roundup, you are the devil” (47-year-old woman, native resident,
farmer).

These quotes suggest that the perceptions of the ongoing changes are evolving
based on their actual consequences and manifestations on the land. Links are being
made with long-term meteorological variations and observations, and gradually,
these meteorological events are being linked to climate change and people are
expressing fear for the future: “We don’t know if climate change is happening here.
Some say yes, some say no. But the weather has been crazy these past few years. We
don’t know how to predict the seasons anymore, plants are acting strangely, we can
deal with the cultivated ones but not the wild ones. There are no more swallows or
far fewer than before. Is it because the barns are closed or because of the climate or
both? I don’t know. The woodpigeons arrive more than one month later nowadays”
(45-year-old man, native resident, employee).

Interview quotations and participant observation revealed intrinsic links between
the various types of changes experienced at the local level (territorial reforms,
changes in the local institutions, or environmental concerns). Making sense of cli-
mate change or linking actual weather variations to climate change is a hard process
for the local people. A revealer such as weeds and their expansion, or long-term
observations of the weather combined with the increasing familiarity with the con-
cept of climate change — through everyday conversations, newspapers, and official
discourses — make people increasingly aware of the major global environmental
changes. Having talked with local residents for years now through long-term eth-
nography, we can see how seasonal variations are perceived in a long-term view.

To illustrate these shifts in interpretations, we include three quotes about
weather and climate change from the same native farmer at three different times
between 2004 and 2018. In 2004, the farmer said about the weather and the 2003
drought: “We always had bad winters or droughts. Indeed, we have less snow now
in the winter. I remember going to school when I was a kid and walking in the
snow to go there. And the summers are warmer than usual... They are talking
about climate change. I don’t know if it’s true, it may just be cycles. The older
people already talked about heavy droughts in summers in the past.” In 2011, we
spoke about the weather with the same farmer, who said, “it’s true that we have
droughts almost every summer now and sometimes too much rain in the spring
when we do not need it. Sometimes it’s hard to sow because the soil is too com-
pact and too humid, and that’s happening quite often now. Maybe it is linked to
climate change, yes, because it’s happening everywhere, here in the region and all
over the country.” In 2018, after several droughts and two major hailstorms, the
same farmer said: “In 2003 we had this major drought. The weather has really
been changing since then and maybe before. Winters are not cold enough, it does
not kill the pests and bugs and weeds anymore, spring and summer are either too
rainy or too dry, it disrupts our work in the crops, it disturbs the growth of the
plants. The hailstorms we had the past few years were terrible. Yes, climate change
is happening here, too.”
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5.7 Conclusion: ‘“Changing While Staying the Same”
and How Global Climate Change Cannot Be Perceived
Separate from Local Social Change

Through our case study, we have detailed how a local community makes sense of
global changes through the observation of its everyday biodiversity. Perceiving
climate change at a local level can be challenging, and our informants needed
long-term observations to identify and name some of its impacts on their land or
even to associate the changes they were experiencing with climate change. These
long-term observations were not only made by observing the weather or the cli-
mate but, more often, by observing local wildlife, its phenology, or behavior.
Weeds as a revealer of changes were not what we expected at the beginning of our
research — thinking that people would talk about local indicators that are obvious
for us scientists, such as trends in rainfall or temperature patterns or the behavior
of migratory birds. However, local perceptions and knowledge about this category
of wild flora allow us to understand some diagnostics of changes made by the
studied community. We realized how integrative local knowledge — and local diag-
nostics of climate change — are: one change is never perceived on its own but com-
bined with the effects of other environmental or social changes. The situation
showed the crucial need to understand social and environmental transformations
together at the local level due to their interdependent consequences for
communities.

The impacts of those related and associated changes are significant, and the com-
munity is aware of the potential consequences and can adapt proactively. In our
current case study, the weed issue reveals not only the impacts of seasonal variations
and climate change but also profound changes in the organization of local institu-
tions, communities, and the French countryside. Efforts to create local institutions
to overcome new social and environmental conditions, as we described in this chap-
ter, are very interesting because they demonstrate a community’s ability to success-
fully anticipate changes at the local level. This community’s ability to overcome
conflicts and maintain the social networks that keep the community alive and func-
tional is also remarkable.

Around France and even Europe, some communities — notably in rural areas —
are organizing themselves to deal with the maintenance of public areas when needed
through what are broadly called “citizens’ days,” which give evidence of the need
for larger adaptation processes to cope with changes. These days bring people
together with a common objective but with different resources, tools, and knowl-
edge to take care of the land (see, e.g., the website www.journeecitoyenne.fr). In
Bas-Comminges, what we found particularly interesting is the way the citizens’
days and the new local institutions were organized by individuals with different
backgrounds, perceptions, and knowledge of the changes occurring, but with the
willingness to make their community resilient for the future. Local residents are
loyal to the traditional social organization, trying to maintain and recreate tradi-
tional networks, while integrating newcomers and new ways of managing the land.
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Our chapter also shows that ethnographic work and long-term inquiries give
information about the evolution of the perceptions and knowledge about changes
and are essential to the necessary comprehension of local diagnostic of changes.
This study was supposed to be mainly on perceptions of climate change, but in
the end, we focused substantially on social changes. Anthropologists and social
scientists have already shown that although meteorological variations are well
documented, climate change at a local level is sometimes hardly perceived or
recognized (Peterson and Broad 2009; Roque de Pinho and Galvin 2015). We
then investigate the importance given to climate change compared to other types
of social or environmental transformations in the local understandings of global
changes.
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Chapter 6
Whose Climate, Whose Changes? Various
Views from Rural Northern Cameroon

Christine Raimond, Markus Bakaira, Sylvain Aoudou Doua, and Eric Garine

Abstract In the Upper Benoue area in Northern Cameroon, narratives about
weather events and climate change are different according to one’s economic and
cultural profile. Formal education level, economic strategy, and autochthony versus
migration are promising explanatory variables to account for the heterogeneity of
discourses about climate change.

Weather conditions, especially the timing of rainfall, are highly variable from one
year to another in the sahelo soudanian part of Africa. Rationales developed by local
stakeholders to account for these variations are based on various sources of knowledge
depending on their primary socialization within a local territory and their direct experi-
ence of it, their formal schooling and linguistic competence, their faith to monotheist
religion, and their commitment to conservation and development programs. Looking
across various residents of the same region, this chapter presents differing voices on
local changes: global climate change is not necessarily the primary explanation.

Keywords Climate change - Biodiversity - Perceptions of changes - Rural area -
Conservation - Northern Cameroon

The latest Intergovernmental Panel on Climate Change (IPCC) reports emphasize
Africa’s high vulnerability to weather variability and climate change, and climatolo-
gists are increasingly knowledgeable about the African climate and its variability
(IPCC 2014, 2018). After the drought periods in the Sahel during the 1970s—1980s,
rainfall gradually returned to the level of the 1950s (Dardel et al. 2014). In the con-
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text of climate change, results of research show a clear trend toward higher tempera-
tures, but precipitation projections are much more uncertain and exhibit high spatial
and seasonal dependence (Niang et al. 2014). In the Sudano-Sahel region of
Cameroon, the climate is characterized by two seasons. Landscapes, life, and human
activities are determined by this cycle of dry and rainy seasons. The study of the
variability of the climate in this area shows a complex situation. As in the Sahel
area, we observe high interannual variability. The droughts of the 1970s—1980s
caused the southward advance of isohyets. Overall, they recently returned to the
same annual rainfall after the droughts. However, trends are not very clear, and we
observe sizeable local variations. Rainfall projections over the coming decades
remain uncertain, but past observed trends have already had significant local impacts
(Sultan et al. 2013). In the context of development policies and assistance for miti-
gation and/or adaptation through agricultural development projects (COP 21), is the
perception of climate change by local populations changing in Sub-Saharan Africa?
This point remains under-investigated.

6.1 Site Description

In this region of North Cameroon, there are two main opposing political orienta-
tions. On the one hand, a biodiversity conservation policy has been pursued since
the early twentieth century to preserve Sudan’s large wildlife ecosystem from log-
ging, agriculture, and grazing by livestock. It has led to the gradual creation of three
national parks and some 20 hunting zones, which in 2018 covered more than 45%
of the surface area of the northern region (Fig. 6.1). This system of protected areas
is a major spatial constraint and concentrates (theoretically) all human activities on
the rest of the territory.

As of 2015, several types of stakeholders (note: each stakeholder category is
given in italics below) with diverging strategies were interacting in the studied areas
(Raimond and Aboubakar 2018).

Indigenous sedentary farmers (Duupa in Boumba and Wanté; Dii in Djaba and
Skaje) practiced, before the arrival of the agricultural front, slash-and-burn shifting
agriculture incorporating a great diversity of plants that were intercropped in the
same plots and used heterogeneous forest resources for various purposes (Garine
et al. 2005). Bush resources were used as additional food (hunting and plant gather-
ing) and for cooking, basketry, and construction.

The arrival of the pioneer or settler frontier (in Djaba and Sakje in 2005; in
Boumba in 2010; in Wanté in 2017) abruptly increased population densities and
deeply changed practices by shifting agriculture toward a system of short fallow
periods, then without fallow, with a rotation of less diversified crop plots. This trend
is especially strong on the edges of the Benue National Park because a development
plan strongly restricts land use by delimiting “zones of human use” beyond which
inhabitants are not allowed to travel or carry out any activities. Forest rangers are
responsible for the application of spatial and resource use standards, under the
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Fig. 6.1 Benue National Park location, agricultural frontier, and development plan

responsibility of the park conservationist and in collaboration with volunteer com-
munity rangers responsible for monitoring the protected areas defined in the devel-
opment plan.

Migrant farmers (including the Mafa, Tupuri, and Guidar farmers interviewed in
our survey) have settled in the studied areas within the last 15 years to practice
intensive agriculture, often introducing commercial cotton into the rotations. They
also raise livestock, with part of the herd remaining in the village and the other part
entrusted to transhumant herders to take them to more distant pastures, especially
during the crop season.

Transhumant herders are mobile throughout the region and choose their routes
according to the availability of pastoral resources (water, grass, and tree foliage).
Since 2010 and the rise of insecurity in the Sahel zone (Magrin and Pérouse de
Montclos 2018), there has been an increasing number of them in the Sudanese zone,
and they have invaded protected areas. Some herding families have settled on the
outskirts of agricultural settlements and keep the farmers’ herds. They were the ones
interviewed in this survey, as time and financial resources did not allow us to reach
remote groups in the bush.

Finally, the region has not escaped the gold fever that has plagued Sub-Saharan
Africa since international prices began to rise in the late 2000s (Chevrillon-Guibert
and Magrin 2018). Gold prospectors first entered the territories to prospect for
veins abandoned since the 1970s. They then entered protected areas and reached
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several thousand in Benue National Park by 2015. All sedentary or traveling resi-
dents become temporary or permanent gold prospectors. The activity, considered
illegal by the administrative authorities and denounced by the park conservationist,
nevertheless offers such a financial windfall that a flourishing commercial sector
has been set up with a taxation system controlled by the local (“traditional”)
authorities.

Interviews with village chiefs; representatives of the Peul chiefdom (Lamidat) of
Rey Bouba, which controls the territory and people; representatives of the decen-
tralized territorial community (town hall); and sectoral delegates are not analyzed
in this paper because we prefer to give voice to the stakeholders who depend most
directly on natural resources for their livelihood. We assume that they are the ones
most likely to perceive climate change, as well as changes resulting from biodiver-
sity conservation discourses and devices.

6.2 Methodology

How do local populations perceive climate variations? And how do they describe
them? Is climate change the most important trend that threatens their livelihood?
These are the questions we asked the local population of the Benue Valley. They fit
into the PIAF! program, which aims to compare indigenous change indicators with
scientific indicators. In order to verify the place of climate change in all locally
perceived changes and therefore in the adaptation strategies implemented, we asked
stakeholders about all the changes they perceive in their immediate environment.
The timescale covered is therefore the lifespan of the local interviewees and seldom
dates to periods prior to 1950.

We surveyed 121 people living in four villages subject to similar climatic condi-
tions. We choose to illustrate two contrasting dynamics that characterize this area:

* The low population density enabled the creation of protected areas for wildlife
(elephants, giraffes, buffaloes, and antelopes).

* Recently, population density has increased due to an inflow of migrants seeking
to establish farms in the region.

We chose two villages next to the national park within the migration frontier
(Djaba and Sakje, grouped below in the rural protected area or “protected” group)
and two villages in non-protected countryside (Wante and Boumba, located
within the migration frontier for agriculture, grouped below in the “rural” group).
An opportunistic sample of informants differing in age, sex, activities (farmers,

"Programme Interdisciplinaire sur les Indicateurs Autochtones de la Flore et de la faune (PIAF) is
a project funded by the ANR Young Researcher Program fANR-13-JSH1-0005-01 from 2014 to
2018: http://www.anr-piaf.org. PIAF brings together a research team from 6 research institutes and
10 research laboratories and is coordinated by Anne Sourdril (CNRS, UMR7533 Ladyss).
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Table 6.1 Sample of interviewees

Location Rural protected Rural Total
Sex Djaba Sakdje Total Boumba Wante Total

F 16 0 16 3 7 10 26
M 58 8 66 16 13 29 95
Total 74 8 82 19 20 39 121

cattle breeders, gold miners, service activities), geographic origin (indigenous
communities, migrants), duration of residency, ethnolinguistic group (Duupa,
Dii, Fulbe, Mafa, Tupuri, Guidar), and level of education (primary/secondary
schooling/academic) was built. In 2015 and 2016, 121 interviews were con-
ducted (Table 6.1).

In this region, two media discourses on global change intersect: climate change,
which has major repercussions on ecology and agriculture, and the protection of
biodiversity to preserve the large wildlife population still present in some national
parks. Do these discourses have impacts on local populations? After presenting the
results of the survey on the perception of environmental changes by the populations
of Upper Benue and then the changes analyzed by the researchers, we will show that
the perception of changes varies according to the experience of local stakeholders,
with little variation according to their economic and cultural profile, and that it is
not (yet?) influenced by global discourses on climate change.

The semi-structured interviews were conducted by four fieldworkers in the ver-
nacular language of northern Cameroon (Fulfulde). They are structured around five
main questions: What are your activities? Do you depend on the bush for your activi-
ties? What changes have you noticed [in the bush/your village]? How do these changes
affect you? What are your reactions to these changes?

The interviews were transcribed in French by the fieldworkers in collaboration
with the researchers to standardize terminology and coding and build a database.

6.2.1 Asking Stakeholders About Changes

When we asked the question on what has changed in the village and the bush, infor-
mants generally cited several changes (six on average with a standard deviation of 2.5),
and some would specify up to 13 different changes. As the interview is semi-structured,
notes were taken directly in a notebook, which preserved the verbatim statements made
by the very different informants. They were recoded into 47 summary expressions
(verbatim encoded) that cover similar ideas (see Table 6.2). Four informants stated that
they did not observe any changes; they are grouped together in the wording “there is no
change,” which may in some cases express a desire to cut the interview short.

When the same idea comes up very often in various expressions (e.g., “the bush
has receded,” “the bush is destroyed,” “the bush has disappeared”), it is recoded in
a more general formulation in order not to distort the ideas expressed (e.g., “the
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Table 6.2 Ranking of 47 verbatim changes recoded into seven kinds of change, plus one “no
change” category

Type of change No. of occurrences/type
Recorded verbatim No. of occurrences
Rains/hydrology 190
Rains have changed 91
The seasons have changed 47
Hydrological changes 32
Agricultural calendar has changed 11
Humidity changes 8
Wind has changed 1
Temperature 41
It’s hotter 41
Land cover and diversity of flora 154
The bush has changed 83
There is less grass 25
Useful species are difficult to find 23
Loss of floral species diversity 12
Trees have disappeared 11
Demography/pressure on rural land 124
The population has grown 49
Farms have extended 31
Rising of breeding pressure 23
Gold prospectors are destroying trees and soils 10
Fires have changed 5
We can’t get agricultural land anymore 2
There is no place for cattle anymore 2
Sacred places have been destroyed 1
We burn savanna to cause grass to grow again for cattle 1
Fauna 117
Wildlife has disappeared 73
Fewer fish in the rivers 11
Loss of faunal species diversity 10
Birds are less numerous 9
We don’t eat bushmeat anymore 8
Monkeys have disappeared 3
There are fewer pests in the fields 2
Monkeys are more numerous 1
Agricultural soil fertility 97
Soil fertility loss 37
Farm production is lower 29
Farming technology has changed 21
Invasive plants proliferate in fields 10
Farm production is higher 1
Political/social/economic change 43

(continued)
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Table 6.2 (continued)

Type of change No. of occurrences/type

The village is larger 14

There is more infrastructure

Cost of living is higher

Deaths and illness are numerous

There are many ethnic groups

Now we plant corn

Children are vaccinated

People gather grass to sell sekos (woven mats)

Immigrants are invading

The bush is less safe

We no longer see any tourists

New products have appeared on the market
Nil

I don’t see any changes
Total 771

AR === === NN N9

bush has changed” or “the rains have changed” for “it no longer rains as before,”
“the rains stop during the season,” “the rains are more variable” or “humidity
changes” for “it is drier,” “the drought advances”). On the other hand, very concrete
expressions expressing an original idea have been retained, such as “we can’t get
agricultural land anymore,” which expresses a land shortage; “now we plant corn,”
which evokes changes in agricultural practices; or “we burn savanna to cause the
grass to grow again for cattle,” which reflects a loss of biodiversity, pressure on the

resource, a change in uses (sale), and a change in food.

6.2.1.1 Not Only the Climate Is Changing

Table 6.2 shows the diversity of perceived environmental changes, and only 15% of
recoded verbatim changes are directly related to climate change (rainfall, humidity,
surface water, or temperature). However, since the informants are mainly farmers,
changes in the abundance and distribution of rainfall are logically the most fre-
quently mentioned (“less rains,” “rains stop during the season,” “there are no longer
any heavy rains as before”) and gathered here in the category “rains have changed.”
Perceptions of the length of the rainy season (““it starts later,” “it is shorter,” or “it
ends earlier”) refine an overall perception of a decreasing trend that is consistent
with the diagnosis made by climatologists (see Sect. 6.2.2.2). The consequences of
these changes on agricultural calendars are also highlighted by mentioning the dif-
ficulties they have in sowing at the right time (“now we sow later,” “we must sow
again every year”). Changes in the river regime and more rapid well depletion are

99 .
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also observed and grouped under “hydrological changes.” More general perceptions
on the drying of soils and vegetation (“everything is drier”), as well as the decrease
in dew, are gathered in “humidity changes.” Winds are rarely mentioned without
prompting, although informants often have a lot to say about winds when specifi-
cally asked about them.

The two types of changes, “land cover and diversity of flora” and “demography/
pressure on rural land,” are closely linked and widely cited by informants. They
observe the decline of wild vegetation (the “bush”) and the increasing scarcity of trees
and grasses, especially for useful species that have to be sought further and further
away. The increase in the number of humans is observed in parallel, in increasing
numbers in villages, clearing vast areas of fields and raising a larger livestock popula-
tion to the point where anthropic pressure leads to new practices (“fires have changed”,
“fires are more numerous”, or ““we burn savanna to get grass to regrow for cattle”) and
causes new situations viewed by some stakeholders as being quite harsh: “there is no
place for cattle anymore,” “we can’t get agricultural land anymore,” or “sacred places
have been destroyed.” We will return to these issues in Sect. 6.2.3.

Changes in wildlife are also widely discussed. “Wildlife has disappeared” includes
all observations of wild mammals that are fewer in number, have moved further away
from the village, or have disappeared. Some observers cite the extinction of particu-
lar species, such as elephants, rhinos, spotted hyenas, lion, and panthers, which are
the most highly valued endangered species in conservation systems, or certain bird
species. The latter are also perceived as less numerous, as are fish in rivers. The refer-
ences to monkeys have not been grouped with the others above, as they represent an
interesting indicator of pest pressure in the field. Farmers perceive their disappear-
ance directly in frontier areas, where habitat destruction and poaching reduce their
population in the vicinity of fields. Conversely, in areas not affected by the agricul-
tural frontier, their population may increase in a sparsely populated area where food
crops are particularly coveted by primates, and the pressure of these pests is acutely
felt by farmers. The perception of the trend in fauna in the Upper Benue region is
strongly regressive, and all the stakeholders interviewed attribute this decline to the
increase in the population and its pressure on the environment and natural resources,
like bushmeat, which can no longer be consumed. Interestingly, there is no explicit
reference to climatic causes that would influence wildlife.

This anthropogenic pressure is also felt in relation to the decline in agricultural soil
fertility, with soils that are “tired”” or “no longer produce as before,” and lower yields
than those obtained with slash-and-burn shifting agriculture or in the first years of
migrants’ settlement. Another indicator is the proliferation of weeds in the fields. The
disappearance of fallow land in the densest areas no longer enables control of weeds,
which therefore require the use of expensive herbicides. Some informants cited
changes in agricultural techniques, with the use of inputs (fertilizers, pesticides) and
plowing. Only one observed an increase in agricultural production, which is neverthe-
less self-evident given the increase in cultivated areas mentioned above.

Political, social, and economic changes are less widely mentioned, but in the
end, these cover a rather wide range. They include changes related to the expansion
of villages and the arrival of new equipment (creation of a market or school or the
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arrival of electricity) and services (vaccination). With the increase in the population,
inhabitants are observing the appearance of new products on the markets but also an
increase in the cost of living. Changes in local activities are also mentioned, in par-
ticular the disappearance of tourists who no longer come to an Upper Benue that is
empty of wild animals and changes in agricultural practices with the replacement of
millet and sorghum crops — previously the staples of indigenous populations — with
corn that is faster to grow and commands higher prices on the market. “People col-
lect grass to sell sekos (woven mats)” refers to increased pressure on the resource
but also to the appearance of a commercial use of gathered products transported to
the city. Several isolated changes also highlight negative perceptions of the social
changes observed: “There are many ethnic groups” or “immigrants are invading”
reflect a feeling of being overwhelmed in the face of an uncontrolled situation and a
power struggle that is reversed between indigenous people and migrants who have
become the majority in village territories. We could have classified here also the
quotations “the Fulani invade the bush” or “the Fulani came to the village” (coded
above in “rising pressure on pastures’), because they evoke the deep antagonism
between the indigenous Duupa and nomadic herders. “The bush is less safe” refers
to the growing insecurity in the region, where the arrival of new stakeholders (zar-
gina, armed nomadic pastoralists from the Sahel zone, gold prospectors) makes it
difficult to control the area, particularly in protected areas where these activities are
illegal (Seignobos, 2011; Raimond and Aboubakar 2018).

6.2.1.2 Specific Perceptions of Climate Change

Figure 6.2 gives the distribution of the recoded responses. We note three changes
that predominate in the interviewees’ perceptions: more than 60% of the informants
mention change in the rains, change of the bush, and the disappearance of wildlife.

Rain-related changes are cited by the largest number of informants (nearly 75%),
who often also cite other climate changes (length of the rainy season, increase in
temperatures). The local populations have a detailed perception of climatic varia-
tions, which validates the results of climatologists:

* The unpredictability of rains is the best indicator they perceive: “It doesn’t rain
like before.”

e The causes of the disturbances of the agricultural calendar are well-identified:
“The beginning of the rainy season is delayed,” “We sow almost one month later
than 10 years before,” “The dry periods during the rainy season are more fre-
quent,” and “The seasons have changed.”

Other climate change indicators are also perceived by local people: 34% of infor-
mants mention high temperatures and 26% hydrological changes. To clarify the
importance of the perception of climate change in relation to all other types of
change, it appears here that variations in water resources in the broad sense (rainfall,
rivers, and groundwater) clearly dominate the observations and concerns of infor-
mants in Upper Benue. If we group all the changes in the “rains/hydrology” type,
this one appears very clearly above all of the others.
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When looking at the distribution of change types (Fig. 6.3), “rains/hydrology”
groups the most citations by informants, who cite several of them in their list. “Land
cover and diversity of flora” comes next, with informants referring mainly to “the
bush has changed” but also to other changes in vegetation, such as the disappear-
ance of grass, trees, or useful species. “Demography/pressure on rural land” includes
social changes that are cited by fewer people but which when combined in the same
category is more cited than the observed changes on the “fauna.” Indeed, many
informants cite the disappearance of wild animals, but they specify few changes in
other categories of animal biodiversity, while anthropogenic pressure is expressed
by several indicators, in particular: “The population has grown,” “Farms have
extended,” or “Rising of breeding pressure.”

6.2.1.3 Anthropogenic Pressure Dominates Local Residents’ Perception
of Changes

An analysis of the order of citation of the three most frequently cited changes adds
nuance to the predominance of climate change in informants’ perceptions (see Fig. 6.4).

Informants first cited the retreat of the bush, the disappearance of animals, and,
later on in the list, climate-related changes. “The bush has changed” is cited by 67%
of informants (Fig. 6.2), slightly less than “Rains have changed,” but it most often
appears at the top of the list of those who cite it. Similarly, the disappearance of
large wild mammals is cited by 60% of informants and also appears at the beginning
of the citation list, between first and third place. “Rains have changed” comes later,
between fourth and fifth place. Thus, while the perception of rainfall changes is
obvious, it appears on average less important to informants than landscape changes
and the loss of wildlife diversity. The latter two are essentially causes of changing
practices and population growth.

The drying out of streams is mentioned by pastoralists and farmers. Their mobility
and search for water for cattle explain why they are more sensitive than others to this fact.

The changes I have seen are numerous, if one must count them, one cannot. First, bush
patches are destroyed by farmers and one does not know where to lead his cattle. Grass has
diminished (...). People have created farms everywhere and they treat grasses with chemi-
cals. And even where there are no farms, grass does not grow normally. The space has
become very small for us (...). If we go back 10 years from now, you could not cross (the
river) to come where we are. All the streams were full. Today, it is not raining normally and
everything has become dry (1B 43, nomadic herder, Boumba).

This citation is a good example of the local discourse about changes. This herder
mentions the main changes in the bush, in relation with his activity and the needs of
herds. He identifies the causes of these changes: the climate is cited last, after
anthropogenic changes such as farm extension and use of chemicals.

It is interesting to compare this with the speech of an indigenous farmer, who
identifies the same trend of dry rivers but does not attribute them to the same causes.
For this person, the change in rainfall is partly responsible for the drying of rivers,
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Rains have changed

Bush has changed

Wildlife has disappeared

The population has grown

The seasons have changed

It's hotter

Soil fertility loss

Hydrological changes

Farms have grown

Farm production is lower

There are fewer grasses

Useful species are difficult to find
Rise of breeding pressure

Farming technology has changed
The village is larger

Trees have disappeared

Loss of floral species diversity
Agricultural calendar has changed
Fish are less numerous in the rivers
Gold prospectors are destroying trees and soils
Invasive plants proliferate in fields
Humidity changes

Loss of faunal species diversity
Birds are less numerous

We don't eat bushmeat anymore
Life has become expensive

There is more infrastructure

Fires have changed

Dead and sick persons are numerous
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Fig. 6.2 Changes perceived by residents of four Upper Benue villages (verbatim responses
recoded into 47 categories, several responses possible, as a percentage of 121 interviewees;
changes given by fewer than five people are not included). Blue, rains/hydrology; green, land cover
and diversity of flora; purple, demography/pressure on rural land; brown, fauna; red, temperature;
gray, farmland fertility; yellow, political/social/economic changes

but larger livestock herds also contribute to higher water withdrawal for their
watering.

If we look at all the responses, we observe many converging answers about cli-
mate but an even greater diversity of non-climate-driven changes. With “the popula-
tion has grown,” we can summarize the main changes perceived by local people.

I’m doing many different things [economically] nowadays hoping for a little gain. In farms,
when there were too many weeds, we used to leave the place and slash another swidden.
Today, space has become small, we just spray chemicals (IB 20, native farmer, Boumba).

Climate varies, and people can observe its consequences locally, but the main cause
of landscape, biodiversity, and life changes is population growth.
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Fig. 6.3 Types of changes perceived by the inhabitants of four villages in Upper Benue (grouping
of the 47 recoded responses into 8 types of change, expressed as number of citations of changes by
person, 121 respondents; see Table 6.2 for details of the groupings made)
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Fig. 6.4 Citation order of the three most frequently cited recoded verbatim (as a %, 81 respon-

dents “The bush has changed,” 89 respondents “Rains have changed,” 73 respondents “Wildlife
has disappeared”)
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6.2.2 Environmental Changes in Upper Benue Analyzed
by Geographers and Ecologists

6.2.2.1 Land Use Changes and Demographic Growth

While the number of migrants has only been counted at the regional level for those
who have been enrolled in development projects (between 90,000 and 130,000 peo-
ple between 1975 and 1993), the continuous arrival of unenrolled migrants has
driven a population increase of 4% per year between 1987 and 2005. Census figures
and projections indicate that the population doubles every 20 years (Fig. 6.5).

Land-use changes are also measured by scientists. A satellite survey of the area
shows the transformation of landscape in the village territory of Djaba and the edge
of the park (Fig. 6.6). Farm extension is shown in white on the left of the image and
red on the graph and indicates in-migration in the area between those two dates.
Pastoral pressure and various activities by people in the bush (collecting firewood,
grasses for buildings) transform dry forest to wooded savanna (Aoudou et al., forth-
coming). All those landscape changes are caused by population growth, especially
driven by internal migrations. In the village of Djaba, the population rose from 240
native individuals in 2000 to 6000 in 2014, with farmland of 80 hectares in 1992,
530 hectares in 2004, and 2200 hectares in 2012.

8000000
6000000
4000000

2000000

01-01-1904 19-05-1931 04-10-1958 19-02-1986 07-07-2013 22-11-2040 09-04-2068

1976 1987 2005 2050

Population | 480,000 | 830,000 | 1,690,000 | 6,120,000

to

7,950,000

Density 7.5 12.3 25.5 90-120
(inhabitants/km2)

Fig. 6.5 Population growth in the northern region of Cameroon. Two projections are proposed for
2050 using (a) the average intercensal rate for Cameroon as a whole (2.9% per year) and (b) the
average rate for the period 1987-2005 in the North (3.5%), which is more likely to take account
for internal migration. (Source: RGPH)
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Fig. 6.6 Land-use changes in Djaba, 2000 and 2012 (images: SPOT XS, 087-333/4 dated
December 3, 2000, and SPOT DEM dated December 2012; ISIS/CNES contracts)

These landscape changes are visible in all the countryside along the agricultural
frontier and are spreading even faster because they are not covered by a develop-
ment plan, unlike the area around the Benue National Park.

6.2.2.2 Climate Changes

Climate research in the Sudanese zone shows a high variability in rainfall during the
twentieth century, marked by several major droughts (1973, 1984), a net deterioration
in climate during the 1990s and 2000s, and an increase in rainfall in some Sahel zones
that has major consequences on the environment and agricultural practices (Niel et al.
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2005; Dardel et al. 2014; Sultan et al. 2013). To verify whether the perception
expressed by stakeholders in Upper Benue corresponds to current developments, in
particular on changes in rainfall seasonality and temperature increases, rainfall data
from five observation stations (Garoua, Guider, Fignolé, Poli, and Tcholliré) were
analyzed over the period 1960 to 2013. The southern movement of isohyets observed
during the major droughts of the 1970s to 1980s was reversed, and they have generally
returned to their original position, although some stations lost an average of 200 mm
of rainfall between 1960—1975 and 1990-2013. As often mentioned in interviews with
stakeholders in Benue, rainfall trends (calculation of moving averages) confirm the
increase in rainfall variability, which makes it very difficult to predict when rainfall
will start and how long it will last (Aoudoua Doua; unpublished data). In particular,
farmers have observed a significant decline over the past several decades, as con-
firmed by station surveys. The rainy season start date is determined using the
Sivakumar method (Sivakumar 1987). The criterion used is to collect 20 mm of rain
in three consecutive days after May 1, with no dry period exceeding 7 days within the
following 30 days. At the Fignolé€ station (Fig. 6.7), there is a delay of almost a month
between the beginning of the rainy season measured in the 1960s and that of the
2010s. The rainy season now begins later than before the 1970s, which is a major
change for agriculture: if they sow too early, farmers can lose their seeds. The farming
schedule has changed, and they have to adapt landraces and species of crops.

Moreover, as in the Sahel area, we observe a rise in temperatures. It is proved that
it is now hotter than 50 years ago (Fig. 6.8). This 1 °C increase, on average, over the
past century confirms local populations’ perceptions and also has major ecological
effects. Upper Benue residents often relate this higher temperature to deforestation,
which is also said to reduce local rainfall. While scientists have not confirmed this
direct effect, the link with global climate change is not proven, either, and is not
referred to as an explanation for changes in the local climate.

Beginning of the rainy season
(Fignolé)
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Fig. 6.7 Shift in the start of the rainy season between 1962 and 2013. (Fignol¢ station, data source:
Sodecoton, Cameroon)
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Fig. 6.8 Rise in temperatures between 1900 and 2009. (Data source: cruts_3.23)

Table 6.3 Number of recoded responses per person and type of changes (descriptive statistics)

Variable Observations | Min | Max | Average | Stand. Div.
Rains/hydrology 121 0 5 1,57 1109
Land cover and diversity of flora 121 0 3 1,27 0,796
Demography/pressure on rural land | 121 0 4 1,02 0,899
Fauna 121 0 3 0,97 0,806
Agricultural soil fertility 121 0 3 0,80 0,928
Political/social/economic changes 121 0 2 0,36 0,590
Temperature 121 0 1 0,34 0,475
Null 121 0 1 0,03 0,180

6.2.3 Do Perceptions of Change Vary According
to the Economic and Cultural Profiles of Stakeholders?

Scientists and local people agree about features of climate change and the impor-
tance of demographic pressure on the environment. However, we tried to verify if
the perception of changes is different according to one’s economic and cultural
profile. We tested various hypotheses. To do so, all the items cited by the informants
were grouped into eight types (Table 6.3). For these data, the p-value significance
test is good (less than 0.0001), except for the Null category, which is too small to be
statistically reliable.

6.2.3.1 Age Influences the Perception of Change
We test first an age hypothesis, assuming that personal experience and reference to

more or less remote periods of the past can influence the perception that one has of
changes. We were expecting three contrasted answers:
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Fig. 6.9 Perception of changes by age (39 young people aged 20-35, 55 aged 35-50, 26 over
50 years old; expressed as number of citations of changes per person by age type)

e Elders know and observe biodiversity changes better (flora and fauna).

e Elders notice the rise in temperatures more than young people.

* Young people, because their activity depends directly on natural resources, suffer
from the loss of such resources more intensely than elders.

Overall, the results are relatively consistent across the seven categories of change
(Fig. 6.9). Logically, because they have less experience than older people, young
people under 35 perceive less change than others. This is particularly true for
changes related to climate (rainfall, hydrology, and temperature), wildlife loss, and
agricultural soil fertility. On the other hand, young people report more changes in
vegetation than their elders because they are particularly dependent on this resource.
Thus, of the 47 responses “Useful species are difficult to find,” 22 are provided by
young people: natural resources collected in the bush (grass, wood, fish are the most
cited) are indeed an important source of income, especially for young unmarried
people who do not yet have plots to farm. The disappearance of these resources in
the vicinity of villages and the increasingly remote location of supply sites are
therefore particularly perceived by this category of actors.

The changes linked to the fertility of agricultural soils most often cited by the
35-50 age group can also be explained by their activity. Among the population
interviewed, whose activity is mainly agriculture, this age group corresponds to
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people who have the largest families and therefore the most labor to farm large
fields. They therefore tend to cite more the decline in soil fertility and agricultural
production and the invasion of plots by weeds. This is particularly true, as we will
see below, in villages on the periphery of the national park where cropping systems
have evolved from slash-and-burn agriculture to a fallow-free system confined to
the human areas delineated by the development plan.

The changes observed in rainfall and wildlife are all the more noticeable when
the person is older, which validates our initial hypothesis.

Despite these variations, the result shows an agreement between generations. We
obtain the same result between sexes, despite an imbalance in the sampling between
women and men (26 and 94 respondents, respectively; Table 6.1). However, women
are less likely to cite changes related to wildlife than men (54% of responses versus
77%) and less likely to cite changes related to social, economic, and political
changes (15% versus 44%). Some of these results can be explained by the gendered
distribution of work, in particular the fact that most of the hunting work is
done by men.

6.2.3.2 Length of Residency in the Locality Affects Perceptions
in Complex Ways

The second hypothesis tested here is that more time spent in one place gives a more
acute perception of gradual changes (wildlife, demographic growth, soil fertility,
and climate). The results are contrasted between people living in the region for a
short or a long time.

Contrary to our hypothesis, it appears that the longer the period of residence in
the place, the less people cite changes, on the one hand, and that the results are
mixed according to the types of changes, on the other hand (Fig. 6.10). The percep-
tion of demographic pressure, climate variability, and temperature depends little on
the duration of residency in the region, because it has the same impact on all the
stakeholders in the territory. On the other hand, the decline in soil fertility is strongly
felt by people who have been settled for less than 10 years, who are primarily
migrants (Table 6.4).

In the migratory context of northern Cameroon, migrant farmers have been liv-
ing in the villages studied for less than 15 years. They come either directly from
northern areas where the shortage of available land pushed young people to leave to
clear plots in other regions or from former migration areas where they flee the
increased number of land conflicts with indigenous people. They arrive with already
large families and a desire to clear large plots of land in the still uninhabited bush.
Their perceptions of change are mainly focused on the result of their actions on the
environment, i.e., the modification of vegetation cover, the development of agricul-
tural land, and the decline of wildlife. They also strongly feel the vagaries of rainfall
(less the faster drying of rivers due to a lack of perspective to compare), as well as
the constraints of soil fertility in savanna areas, where the disappearance of fallow
land in favor of an intensive input-based system makes it very difficult to control
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Fig. 6.10 Perception of changes according to the length of stay in the place (45 people who stayed
less than 10 years (“short”), 33 people between 10 and 20 years (“medium”), 43 people over
30 years (“long”); expressed as number of citations of changes per person by length of stay)

Table 6.4 Number of changes cited by categories of people based on time living in the place (121
respondents)

Short Medium Long Total

Sample

Native 9 16 35 60

Migrant 36 17 8 61
Total 45 33 43 121
No. of citations of changes

Average 6.9 5.9 6.1 6.4

Std deviation 1.81 2.21 3.13 247

Min 3 1 1 1

Max 11 10 13 13

weed growth in plots and the renewal of organic matter. These changes are also felt
by the natives (Table 6.4).

What is remarkable about this analysis is that newly settled people report on
average more changes (7), with a smaller standard deviation, than those who
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have lived in the region for longer (6). Among people who have lived in the place
for longer, the variability in citation is the greatest, with people who cite no change
(an easy way to escape the researcher’s tedious questions) or a lot. The comparison
between the two categories of indigenous and migrant (regardless of the duration of
the relationship, an elderly migrant can live in the place for a longer period of time
than a young indigenous person) shows a consensus on the variables observed.
The differences observed in the responses (Fig. 6.10) therefore show that it is dura-
tion in place that is the relevant variable to capture these variations in the perception
of changes.

6.2.3.3 Proximity to the Protected Area Has a Large Effect
on Perceptions

One assumption of participatory biodiversity protection programs is that environ-
mental education promotes the perception of nature-related changes and thus inter-
ventions for their mitigation. In the region studied, the rehabilitation program for
Benue National Park includes a development plan, the participation of local resi-
dents in the monitoring of protected areas, and also awareness-raising among local
populations to limit tree cutting and prohibit poaching. Thus, we hypothesized that
populations located near the protected area and benefiting from this awareness
would perceive changes in vegetation and wildlife more than those living in an
“ordinary” rural area (i.e., one with no biodiversity protections) who would perceive
other types of changes better (or who have not been trained to respond with conser-
vation statements). We tested this hypothesis on our dataset by comparing responses
according to the proximity of informants to the protected area.

Overall, residents of the protected area perceive more changes than others, and
the responses are particularly distinct for three types of changes: those related to
wildlife, farm land, and temperatures (Fig. 6.11).

The increased perception of changes, on rains/hydrology, temperature, fauna,
farmland fertility, and pressure on land, on the periphery of the Benue National Park
is explained not by the effect of awareness of conservation issues but by the policies
of protected area management which has concentrated and accelerated regional
trends inside the zones of human use. Indeed, the Benue National Park development
plan consists of zoning between biodiversity areas where no human activity is per-
mitted, wildlife corridors to facilitate wildlife movement between the national park
and other protected areas, and human use areas where all agricultural, pastoral, and
collection activities must take place. By concentrating these activities within village
areas without controlling the continuous arrival of migrants, the development plan
has artificially increased population densities and human pressure in these areas.
One of the consequences has been the disappearance of wild animals near these
overcrowded areas, perceived not only as a loss in relation to the supply of bushmeat
(which everyone consumes in the region, as well as in the large Cameroonian cities
that represent the main outlet for this product) but also as a benefit with the reduc-
tion of crop predators. It is possible that the environmental education programs
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Fig. 6.11 Perception of changes according to proximity to the protected area (82 people in the
villages of Djaba and Sakje near the national park (“PA”), 38 in the villages of Wante and Boumba
remote from the park (“rural”); expressed as number of citation of changes per person by type of
residence)

conducted by Benue National Park, particularly to ensure compliance with the
delimitation of wildlife corridors, which is a major objective of the development
plan, may be an explanation of the particular attention given to the disappearance of
wildlife by riverside residents when asked about changes in their environment.
However, the interviews show that personal experiences are at the root of this per-
ception. In the two villages far from the protected area, the disappearance of wildlife
is older and less cited by the interviewees, both by native people and migrants.
Anthropogenic pressure is also very high, particularly in Boumba, where migrants
began settling in 2010, which explains why the perceived changes in demography,
vegetation cover, anthropogenic pressure, and social, economic, and political
changes are not very contrasted.

The greater perception of soil fertility loss in villages bordering the PA is also
explained by the development plan: by forcing the location of cultivated plots within
authoritatively delineated human areas, it has also accelerated the disappearance of
the fallow practice that allowed farmers to control grass cover and renew soil fertil-
ity. This change in farming system has been imposed on both migrants and native
people, despite an attempt to set aside land to maintain their practices and set aside
land for future generations (Raimond et al. 2017). In villages located outside the
development plan, a system of more or less short fallow cultivation for migrants and
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slash-and-burn shifting agriculture for native people still persists, even though prac-
tices are beginning to change (“now we grow corn,” “we use inputs”).

The contrast in the perception of temperatures is more difficult to explain, as it
combines a perception related to the practice of artisanal gold panning that extends
near and inside the national park, in excavations where the heat quickly becomes
stifling, with the passage from a shaded forest cover to an agricultural season where
very few trees are kept in the plots. It could also be an effect marked by the level of
education (47% of informants with a secondary level of education mention tempera-
tures, compared to 26% in primary studies, 12% with no educational attainment),

but this factor is difficult to interpret on the basis of this survey alone.

6.3 Conclusion

All classes of informants have observed changes in biodiversity, but climate varia-
tions are rarely cited as the main proximal cause of these changes in environmental
conditions.

So many things have changed. First, the trees you see there, they are just the few that remain
from slashing. Before, where we are now, it was the bush. Now, everything has been cut,
there are no animals left. Today, it is difficult to see animals. Even monkeys are scarce, but
there were plenty of them before. They were even coming home to eat, they were not afraid
of us. Today, even ordinary birds, like fowls and guinea fowls, are scarce. We can hear them
sometimes, but we don’t see them anymore. They are much too afraid of humans. For sure,
it is because they are hunted, and because the places they used to stay have deteriorated (1B
13, native farmer, Boumba).

Changes are affecting me in everything I do or eat. Today, you cannot come back from the
farm with a guinea fowl, and it is scary. For sure, it is better for us that there no more ani-
mals and birds close to the fields (less depredation), however one would like to see or have
it (IB 40, migrant farmer, Boumba).

It is difficult to draw conclusions, on the basis of this survey, about the effects of
global discourses on perceptions of local change in Sub-Saharan Africa, but it is
shown that these discourses focus on changes that are directly perceived by all
respondents. Disappearance of wildlife, population pressure, and climate change
are not only ideas conveyed by whistleblowers from various sectors who are seeking
answers to problems coming from other places, such as the Benue National Park
rehabilitation project for wildlife conservation (2000-2005), or successive develop-
ment projects that have promoted tree conservation in cultivated fields to preserve
soil and soil fertility and tree cover favorable to rainfall (North East Benue
1975-1993, Water Sol Arbres 2002-2011). They are also actual daily reality, which
northern Cameroon residents perceive through a number of indicators. Changes are
perceived by local people and their consequences are anticipated and managed. We
have not underlined a clear signal of differing perceptions of change according to
stakeholders’ specific characteristics (age, ethnicity, education, etc.). Perceptions of
change appear to be weakly influenced by global media narratives about global
change and are more influenced by local experience and native strategies for mitiga-



6  Whose Climate, Whose Changes? Various Views from Rural Northern Cameroon 121

tion and adaptation to change. Despite differences in ratings of the various changes
and priorities, there is an overall consensus about ongoing changes. Biodiversity
indicators are recognized according to their value for the subsistence of various
stakeholders (fodder, firewood, pasture, bushmeat, etc.). However, whether for
domesticated plant crops and animals or wild fauna and flora, the climate is neither
the sole nor the most important perceived driver of ecological change.

The explanations for these changes differ completely from the global to local
scale. For the inhabitants of the rural area of northern Cameroon, the changes are
not due to increased greenhouse gas emissions that disrupt atmospheric circulation
and warm the planet but to population increases in local villages that lead to more
people clearing the bush, killing wild animals for food, increasing their consump-
tion of grass and wood, and removing trees that promote rainfall and dew. Different
causes and explanations, but identical effects: global and local discourses on change
should be able to come together to define appropriate public policies.

While the relationship between deforestation and dewfall has long been demon-
strated (Ellison et al. 2017), the correlation with the decline in local rainfall is not,
although it is an idea that is well-rooted in the minds of an African population that
has been aware of the issue of deforestation for several generations. It is perhaps in
this explanatory trait that we must see, today, the effects of an awareness discourse
on the perception of a very diverse population.
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Chapter 7

Climate Change in a Floodplain

of the Brazilian Amazon: Scientific
Observation and Local Knowledge
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Abstract In the Lago Grande de Curuai, a floodplain of the Amazon River, located
close to the city of Santarem (Brazil), the inhabitants have always adapted their
activities (centered on agriculture, fishing, cattle raising) to the seasonal fluctuations
of the water level. Historically, strong floods occurred about every 20 years, but
recently, they have occurred more frequently, every 2 or 3 years, reaching water
levels previously unrecorded. In recent years, dry seasons have also been drier.
Scientists mainly attribute these changes to global climate change, which can be
observed and measured at the scale of the Amazon basin. This chapter compares the
scientific data with the observations, knowledge, and interpretations of the inhabit-
ants of the Lago Grande. Local people do not connect directly floods, drought, and
climate change, because at the scale of the floodplain the water level is little impacted
by local rainfall. Environmental change cannot be dissociated from social, eco-
nomic, and political changes. It is generating uncertainty, but floodplain dwellers
are more able to adapt to it than other societies.
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7.1 Introduction

In the Lago Grande de Curuai, a floodplain of the Amazon River, located close to
the city of Santarem (Brazil), the inhabitants have always adapted their activities
(presently centered on agriculture, fishing, and cattle raising) to the seasonal fluc-
tuations of the water level. Historically, strong floods occurred about every 20 years,
but recently, they have occurred more frequently, every 2 or 3 years, reaching water
levels previously unrecorded. In recent years, dry seasons have also been drier.
Scientists who study climate change and its impact on the Amazon basin have indi-
cated that there has been an increase in rainfall over the past several years, strongly
concentrated in the rainy season and leading to extreme events. However, the inhab-
itants of the Lago Grande do not refer to climate change when discussing extreme
floods and droughts. Examining data on local perception of environmental change
alongside scientific observations, the authors seek to understand how climate change
fits into environmental changes in this area, how people interpret these changes and
adapt to them, and how much local and scientific knowledges coincide.

7.2 Location of the Study

The Lago Grande do Curuafi (the Great Lake of Curuai) is a floodplain (vdrzea) of
the Amazon River, in the shape of a triangle, of about 200 km (approximately
120 miles) long. The floodplain, together with the local upland catchment, repre-
sents a surface of 4000 km?. It is located between 2.3° and 1.9° South and between
56°10 and 55° West, between the cities of Santarem to the east, Obidos to the north,
and Juruti to the west. Its territory is divided between these three administrative
units. It is delimited to the north by the Amazon River and to the south by the terra
firme (“firm land,” lands that do not get flooded). It is composed of several intercon-
nected lakes seasonally or permanently connected to the Amazon by small channels
(Bonnet et al. 2008). It is separated from Santarem by the Tapajos River, which is
about 15 km (9 miles) wide where it flows into the Amazon (Figs. 7.1 and 7.2).

7.3 Methodology

The authors conducted field research in the Lago Grande as part of the interdisci-
plinary project CLIM-Fabiam — Climate change and floodplain lake biodiversity in
the Amazon Basin, coordinated by the hydrologist Marie-Paule Bonnet. The anthro-
pologists Esther Katz and Annamaria Lammel participated in the work package
Local population and climatic and environmental changes: perceptions and
adaptations. The aim of the project was to understand, through different scientific
approaches, the interaction between nature and society in that floodplain and to
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Fig. 7.2 Location of the study. (source: IBGE. Figure courtesy of Elisabeth Habert (IRD))

assess local biodiversity in a context of environmental and climate change, involv-
ing local stakeholders and proceeding to a restitution of the research to local com-
munities. The data were collected over four periods of about 2 weeks each, two
during flooding and two during flood recession: in March and September of 2013,
March and November—December of 2014. During the first three field trips, a multi-
disciplinary team of about 20 people traveled to the lake on a boat outfitted to serve
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as a scientific laboratory. While the hydrologists and other natural and physical
scientists' conducted their research from the boat, the members of the social science
teams visited the riverine and inland villages. Some meetings were organized on the
boat (as well as outside the field) to present the data being collected and raise ques-
tions from different disciplines. On the last trip, in the dry season, a smaller team of
about 10 people (the coordinator and social scientists) traveled by line boat. On the
first exploratory trip, the social scientists visited 18 villages, where they met the
local authorities, presented the project, and had group discussions about environ-
mental and social changes. On the following trips, they focused the research on a
transect going from the vdrzea to the forest, through four communities, Piedade, on
the vdrzea; Piraquara, on the lake side; Soledade, on the terra firme; and Terra Preta
dos Viana, more inland, closer to the forest. E. Katz also spent a few days in Aracy,
in the eastern part of the lake, in September 2013 (Fig. 7.2). In addition to group
discussions, E. Katz and A. Lammel led semi-structured interviews in all the vil-
lages and, on the last trip, administered a questionnaire to 34 people in the four
villages of the transect. They focused their research on local knowledge of the envi-
ronment, perception of environmental change, adaptation, and environmental val-
ues.? M.P. Bonnet collected and analyzed hydrological data. As coordinator of the
project, she performed a synthesis of scientific data collected in Curuai floodplain
over several years, which will be presented here.

7.4 The Population of the Lago Grande

The vdrzeas or floodplains of the Amazon constitute a rich and biodiverse environ-
ment (Junk 1997; Castello et al. 2013), which can sustain a dense population. The
first European explorers in the sixteenth century described large settlements along
the Amazon River. In the present location of Santarem, in particular, the Tapajos
Indians occupied a large stronghold (Stenborg 2016). The Lago Grande must have
been densely populated at the pre-Columbian period, since local inhabitants regu-
larly find archeological ceramic material, as well as ferras pretas (black earths),
anthropic soils heavily charged in organic matter, presently exploited for agricul-

'Geochemists, geophysicists, biologists, ecologists, limnologists, geographers, and specialists of
remote sensing participated in the project. They collected samples of water and soil, measured
fluxes, led the first analysis of the material in the boat, and then established a landscape map and
an analysis of cover change over the last 20 years.

2Both of them have researched these themes for over 30 years, E. Katz with an approach in ethnobiol-
ogy and A. Lammel in cognitive anthropology and psychology. They started working on local knowl-
edge on weather and climate in 1992, wrote articles, and coordinated three books on the subject
(Goloubinoff et al. 1997; Katz et al. 2002; Lammel et al. 2008). Although it existed previously under
other formulations, the field of indigenous and local knowledge of the environment was really defined
as such after the 1992 Convention on Biological Diversity, when it started being taken into account
for sustainable development and biodiversity conservation. It contributed to the promotion of partici-
patory research (cf. Gadgil et al. 1993; Sillitoe 1998; Nakashima and Roué 2002).
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ture. At the time of the first contact, the indigenous population around Santarem was
struck by epidemics and then, at the end of the seventeenth century, was gathered in
Jesuit missions, while the Portuguese Crown granted lands to colonists who devel-
oped cocoa plantations and raised cattle, with indigenous and African slave labor. At
the end of the eighteenth century, after the expulsion of the Jesuits, Mission Indians
were dispersed. According to Harris (2011), a “heterogeneous peasantry” composed
of Indians, mestizos, poor Portuguese settlers, and freed slaves occupied the small
lands in the interstices and the periphery of the large plantations; some of them
settled permanently in the vdrzea in order to secure their access to its resources and
adapted to that way of life, in spite of its hardships. Present-day inhabitants of the
Lago Grande descend from this heterogeneous population. As other mestizo people
who live on Amazonian riversides, they call themselves ribeirinhos (“riverine peo-
ple”). Since the 1988 reform of the Brazilian Constitution, the ribeirinhos have
gained the status of “traditional population.” Responding to several years of social
claims and to the threat of illegal mining and agribusiness exploitation, the Land
Reform Institute (INCRA)? secured the land of traditionally established riverine and
inland communities of the Lago Grande, by creating in 2005 the PAE Lago Grande
(Projeto de Assentamento Agroextrativista do Lago Grande, Lago Grande Project
of Agroextractivist Settlement), an area of approximately 290,000 hectares, included
in the municipality of Santarem, following the limits of Santarem territory to the
west, the Lago Grande to the north, the Amazon River to the east, and the Arapiuns
River to the south (Fig. 7.2). It results today in 133 communities with a total of
30,000 inhabitants (Folhes 2010:17).4

7.5 The Virzea: An Ecosystem Marked by Seasonal Changes

“Floodplains are wetlands which oscillate between terrestrial and aquatic phases”
(Junk 1997: 3). “The landscape of the floodplain is in a constant process of re-
definition and becoming” (Harris 1998: 70). The flood covers riversides and islands
for several months, leaving rich nutrients in the earth, and then it recedes for the
second half of the year (Fig. 7.3). When uncovered, the vdrzea lands, a real “gift of
the Amazon River,” are particularly fertile (Bahri et al. 1991). In the Amazonian

3INCRA: Instituto Nacional de Colonizagdo e Reforma Agrdria, National Institute for Colonization
and Agrarian Reform.

*The PAE allows the traditional population to secure its land through a concession led by a com-
munal regime. The inhabitants are supposed to exploit the local resources through viable, socially
fair, and ecologically sustainable economic activities (Brazil, Portaria/INCRA/P/N° 268 of
October of 1996, quoted by Folhes, ibid.). But some fazendas (large agricultural properties) remain
in between the communal lands. In 2007, the FEAGLE (Federagcdo das Associagdes das
Comunidades do Assentamento Agroextrativista da Gleba do Lago Grande, Federation of the
Association of the Communities of the Lago Grande Agroextractivist Settlement) was created. It is
a civil organization responsible for representing the settlement in front of government institutions
and civil society (Folhes ibid.).
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Fig.7.3 Hut and trees on an island of the floodplain in the flood season (March 2013). (Photograph
by E. Katz)

floodplains, the water level can fluctuate about 10 meters between the flood stage
and the dry period (WinklerPrins 2002). When the flood is high, it drags fish from
the Amazon River to the floodplains, and when it recedes, the fish are trapped in
smaller lakes or ponds and are easy to capture. Rainy and dry seasons punctuate the
year, but for the inhabitants of the floodplains, the alternation between flood and
drought is more important.

7.5.1 Climate, Weather, and Seasons

According to the ribeirinhos of the Lago Grande, the rainy season (inverno, “win-
ter”) starts in December and ends in May—June, with a maximum of rain in January
and February. The dry season (verdo, “summer”) starts in June—July and lasts until
November. Actually, this season is rarely totally dry. According to measures taken
by scientists since 1971 (Fig. 7.4), March is the wettest month of the year, but maxi-
mum rainfall can occur in January (Bonnet 2017).

The ribeirinhos pay attention to nature signs indicating the coming rain, especially
the direction of the winds. They distinguish the winds coming from four directions:
the vdrzeiro, from the vdrzea (from the north); the terral, from terra firme (from the
south); the vento de cima, “upriver wind” (from above), from the west; and the
vento de baixo, “downriver wind” (from below), from the east (Fig. 7.5). They
observe that usually the clouds come from “below” (downriver), “from Santarem,”
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Fig. 7.5 Direction of the winds in the Lago Grande de Curuai. (Source: field data)

but sometimes the zerral brings clouds too. The upriver wind is the strongest and the
coldest; it produces waves on the lake. It passes rapidly, while the downriver wind
is not strong. One person told us that rain comes from the evaporation of the river or
the lake and another one from the evaporation of the rain fallen on the earth. No one
mentioned that the clouds could come from the Atlantic Ocean (located to the east,
downriver). Some older people predict the coming of the rain or drought and the
rainy or dry season by observing animals (birds, monkeys, toads, ants, termites, fish,
river dolphins) and celestial bodies (sun, moon, Orion’s Belt), but they only perform
short-term weather forecasting.’ For instance, the song of the parrots, the howling
of the howler monkeys, or the flight of the termites announce the rain.

In other societies where E. Katz and A. Lammel did fieldwork, in Mexico in particular, where the
dry season is very dry and most traditional agricultural systems depend on rainfall, Amerindian
farmers forecast the weather both for short- and long-term periods, through observation of nature
as well as symbolical systems (Lammel et al. 2008).
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7.5.2 Seasonal Changes: Flood and Water Recession

The ribeirinhos believe that local rains contribute only in a small proportion to the
flood rising and that the flood depends mainly on the rains upriver. There is a time
lag between the beginning of the rainy season and of the water rising. They
observe that the water level rises in December (before the rains come) until about
April (enchente), and then it gives a pause (cheia, “full water”’) before receding
(vazante) in June. Normally, “it starts receding around the festival of Saint
Anthony (Sdo Antonio),” held on the 13th of June. The flood recession slows
down in September and stops in October, and then the water of the lakes stands
still from the end of October to the end of November (they call it seca, “drought’).°®
They also observe the phenomenon of the “tide” (maré), ocean water flowing into
the Amazon. Scientists indicate that it flows until Obidos, 800 km from the estu-
ary of the Amazon.

In a hydrological study led between 1997 and 2003 in the Lago Grande, based on
in situ and satellite data, Bonnet et al. (2008) calculated that the Amazon River is the
main source of water inputs to the flooded area year-round, accounting for about
77% of the annual total inputs; rainfall accounted for about 9% and runoff for 10%,
while seepage from the groundwater system accounted for 4%. The hydrological
residence time of the lake is about 3 months, and the floodplain makes a net contri-
bution of water to the river. They observed that each year, the storage stage of the
floodplain starts between November and January and lasts until May—June. The
draining phase starts in July and lasts until November; the largest exported volume
occurs from August to October. Bonnet (2017) recalculated recently the mean water
level at Obidos for the 1981-2016 period (Fig. 7.6).

Therefore, the ribeirinhos’ observations coincide roughly with those of the
hydrologists, except that the local inhabitants perceive moments of pause in the
water rising and recession while the hydrologists calculate a slowing down of these
fluxes. The inhabitants, like the hydrologists, believe that local rains contribute only

Inhabitants of Manaus region and of the Tapajos also divide the year in periods of flooding, “full
water,” recession, and “drought” (Pinho et al. 2014).
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in a small proportion to the flood rising and that the flood depends mainly on the
rains upriver.

The ribeirinhos observe nature carefully in order to predict the magnitude of the
coming flood and recession; they are particularly sensitive to the way the water rises
(especially in January—February) and recedes, at which speed, which moment, and
which levels it reaches compared to the previous years. People also seek informa-
tion about the flood rising upriver, in Manaus or on the Madeira River, through
radio, television, or phone calls from relatives living in Manaus, as this phenome-
non occurs there at an earlier period. This way they get an idea of the importance of
the coming flood. Some older people also forecast the floods and droughts from
symbolical interpretations of natural signs, but few people now hold this knowl-
edge. For instance, in Piraquara, none of the interviewed persons held it. The predic-
tions usually relate to the next season, not to a longer period. The indicators are
water, plants, animals (toads, birds), and celestial bodies (moon and constellations
such as the Pleiades and the Southern Cross). As one example, an informant told us,
“when the water recedes a lot, the next flood will be low; when it does not recede
much, the next flood will be strong.” Another offered, “if the ‘tide’ appears before
All Saints’ Day, the water will rise low; if it appears after that date, the flood will be
strong.” The most common prediction is based on the position in which, in October,
the husks of the jauari (Astrocaryum jauari), a riverside palm tree, fall from the
trunk. The husk is called barca or canoa (canoe), referring to its shape. “If the
‘canoe’ falls with its ‘mouth’ (the hollow part) up, the water will rise high, and with
the ‘mouth’ down, it will rise low.”

7.5.3 Seasonal Changes: Activities

In all the floodplains of the Amazon basin, the ribeirinhos organize their activities
according to the rhythm of the seasons (Harris 1998) (Fig. 7.7). Their main activi-
ties have always been agriculture and fishing, but some people also raise cattle; they
also practice some hunting and gathering, as well as extractivism in some areas.
Agriculture is practiced on vdrzea lands in the drought period and on terra firme in
the flood period. Short-cycle annual plants such as corn are typical of vdrzea agri-
culture. Corn, beans, squash, melon, watermelon, tobacco, and even short-cycle
cassava (6 months cycle) are cultivated in the vdrzeas of the Lago Grande, as well
as in other floodplains of the Amazon (Bahri et al. 1991; Harris 1998; Lima 2005;
WinklerPrins 2002). In terra firme, cassava (including long-cycle varieties) is the
main crop. Cattle have been raised in the Lago Grande since the colonial period,
first by Portuguese colonists and currently by small farmers and large landowners.
During the dry season, large pieces of land (restinga) appear, as water recesses.
The inhabitants rebuild their wood huts with palm roofs (cf. Fig. 7.3) and settle
there for a few months with their cattle that graze on the natural grasslands. During
the flood season, the cattle remain on floating corrals (marombas) or are taken to
terra firme. As fish is very abundant in the floodplain lakes, fishing is an important
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Fig. 7.7 Calendar: seasons, water fluxes, and activities (source: field data). (Figure courtesy of
Laurence Bilhaut (IRD) and Esther Katz)

activity, but techniques have evolved over time and also differ from drought to flood
period. Now fishing with nets is the more common technique, but some fishermen
still use harpoons on big fish in the dry season.

7.6 Climatic Change in the Amazon According to Scientists

Over the last two decades, scientists have realized the likely impact of global warm-
ing on the Amazon basin and its moist forests as well as its consequences for the
whole planet, since it plays a major part in the global water and carbon cycles (Nobre
et al. 2012; IPCC 2014). This region experiences inter-annual variability in the
amplitude, height, and timing (onset and end) of the rainy seasons, which is influ-
enced by the El Nifio-Southern Oscillation (ENSO) and the tropical Atlantic Ocean
(Pinho et al. 2014). Some climate modeling analyses have predicted a drying trend.
Nevertheless, hydrologists have reported that the catchment of the Amazon has been
experiencing a substantial wetting since approximately 1990. This intensification of
the hydrological cycle is concentrated overwhelmingly in the wet season, driving
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Fig. 7.8 Annual rainfall amount from 1971 to 2016 measured at Curuai (Bonnet)

progressively greater differences in the Amazon peak and minimum flows, with an
increase in the severity of flood and drought events (Gloor et al. 2013).” The increase
of extreme events is effectively the main concern presently, for scientists as for river-
ine people. Scientists have measured water levels in the harbor of Manaus since
1903, in Fazenda Vista Alegre on the Madeira River since 1967, and in Obidos from
1928 to 1947, then again since 1970 (Marengo & Espinoza, 2016). Recent analyses
of these data show that major floods occurred about every 20 years until about 1990.
Then they became more frequent, and this frequency has even increased since 2006.
Until 2009, the highest water level recorded was that of the flood of 1953. In 2009,
the water level went well above that of 1953, and in 2012, it reached still a higher
level, at least in Manaus. Other major floods were recorded in 1976, 1989, 1999, and
2014. In the meantime, severe drought events took place in 1979-1981, 1982-1983,
1995, and 1997-1998 and extremely severe ones in 2005 and 2010 (ibid.). In Curuai,
the annual rainfall amount measured over the period from 1971 to 2016 ranges
between 958 mm (in 1983) and 2836 mm (in 1988), with a mean value of 1883 mm
(Fig. 7.8) (Bonnet 2017). There is no systematic unidirectional long-term trend
toward drier or wetter conditions (Marengo 2009). At the basin scale, Gloor et al.
(2013) reported an intensification of annual rainfall amount for the 2001-2010 period
of about 10% when compared to the 1981-1990 period. In Curuai, an increase of 4%
between these two periods was registered (Bonnet ibid.).

At the Curuai gauge, the water level has been measured since 1982. It reflects
the measures taken at the Obidos gauge (Fig. 7.9) (Bonnet 2017). It indicates,
as the measures cited above for the Amazon basin, important floods in 1989,
2006, 2009, 2012, and 2014 but with a higher flood in 2009 than in 2012 and a
very severe drought in 2016.

"These authors propose that the Amazon precipitation changes since 1990 are related to increasing
atmospheric water vapor import from the warming tropical Atlantic.
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Fig. 7.9 Water level measured at the Curuai gauge (Bonnet)
7.7 Perception of Climate Change in the Lago Grande

Very few interviewed people in the Lago Grande had heard about global climate
change. This is probably due to the fact that they have had a limited access to the
media. Electricity came in only around 2010, as well as television; at least until
2014, internet was available only in Vila Curuai, and in most places, there was no
connection for cell phones. A man in Tabatinga (Lago do Salé) had heard about
“global warming” (aquecimento global) and ice melting (derretimento das geleiras).
A young man in Piraquara talked about the ozone layer (camada de ozono) and the
melting of the polar cap (derretimento da calota polar). A lady in Piedade said that
strong floods were more numerous because “ice stones” were melting, due to a
warmer climate (pedras de gelo deretem porque esquenta).

Sixty-two percent of people who answered the questionnaire noticed changes in
the rainfall pattern, more irregular rainfalls, or changes in the moment of arrival of
the rainy season®; a stronger intensity of the rains in the rainy season was the most
cited feature (o temporal é mais forte), but some people said it rained less, espe-
cially in the dry season. They attributed the decrease of rain and the disappearance
of morning mist or dew (orvalho) to deforestation. Their observations on the rainfall
pattern fit with those of the scientists: according to the measures taken in Curuai, the
months of December, July, August, and October have been nearly 20% drier over
the 2001-2010 period than over the 1981-1990 period, while the months of March

$We thank S. Nasuti who helped us synthesize the results of the questionnaires and calculate the
percentages in the answers.
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and April have been roughly 30% wetter. This means that the total annual rainfall is
higher than before, but the rains are stronger in the rainy season, and the dry season
is dryer (Bonnet 2017).

However, while the scientists cited above consider the changes in rainfall pattern
an important factor in explaining the increase in extreme flood and drought events
at the level of the Amazon basin, the inhabitants of the Lago Grande do not correlate
flood and rainfall. This is because they rely only on their local observations, and at
the local level, the floods do not depend on the local rainfall.

As far as temperature is concerned, 82% of the people who answered the ques-
tionnaire mentioned it had risen over the last years.’ As a consequence, they found
it difficult to work in the fields after 10—11 AM, while they used to work the whole day.
Several people related it to deforestation, especially in Piraquara, where the forest
used to be closer to the village.

Many informants mentioned that lightning, formerly a rare phenomenon, is
occurring more often now, associated with the strong rains of the rainy season. They
referred to persons being struck by lightning in several places of the Lago Grande
and on the Arapiuns River. According to a resident of Agua Fria de Cima, thunder
and lightning come along with strong winds from the vdrzea. Dwellers of several
villages mentioned the emergence of occasional whirling winds (remoinhos) over
the last 10 years. A man in Tabatinga said it used to happen only on the lakeside, but
not inland. Inhabitants of Vila Socorro indicated an exceptional hail event (granizo)
that struck violently for 10 minutes, on an early morning, during the 2012 dry sea-
son. In Aracy, it occurred in May 2013. Articles on climate change in the Amazon
do not refer to these phenomena observed at a micro level, but a Brazilian research
group on atmospheric electricity, ELAT-INPE, indicates that lightning tends to
increase with global warming, affecting the tropics more.'”

7.8 Observation of the Major Floods and Droughts
by the Local Inhabitants

In the Lago Grande, when we asked about environmental changes, the first answer
was the change in the flooding regime. Every informant (except in Terra Preta dos
Viana, located inland, at some distance from the lake) mentioned immediately the
increase of extreme events, especially the floods of 2009 and 2012 that greatly sur-
passed the previous water levels. They also mentioned the increase of severe

People we interviewed in French Guiana in 2010 in the framework of the ANR-ACOCLI Project
directed by A. Lammel (Cognitive Adaptation to Climate Change, 2008-2011) also complained of
a higher temperature felt on land and sea.
Ohttp://www.inpe.br/webelat/homepage/menu/infor/relampagos.e.efeitos/aquecimento.global.
php, information from the website of ELAT-INPE (Grupo de Eletricidade Atmosférica — Instituto
Nacional de Pesquisa Espaciais/Group of Atmospheric Electricity — National Institute of Space
Research), accessed 11 jan 2019. We thank Laure Dentel for indicating research being led on
lightning. However, we were not able to find more precise information.
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Fig. 7.10 Stilt houses in Piedade in the flooding season (March 2013). The nearest house in the
photo was rebuilt one meter higher after the 2012 flood. (Photograph by E. Katz)

droughts, but they were more concerned by the floods, especially these two major
ones. Like the scientists, they observed that the 2009 flood was more severe than the
one in 2012, unlike what happened in Manaus. In different villages, older people
mentioned the 1953 flood as the most severe one in the twentieth century. Its mem-
ory was very clear for all of them, whether they had lived through it or had it reported
by their parents.!! Several people also indicated major floods in 1949 (there are no
records for Obidos at that time), 1989, 1996, 1999, and 2006 that did not reach the
level of the floods of 2009 and 2012 but are also reported by scientists (Fig. 7.6)."
In 2014, there was another major flood; its recession was slow (it lasted until
October) and not complete. After our 2013-2014 fieldwork, a terrible drought hit
the whole Amazon basin, from November of 2015 to April of 2016.

In Piedade, located on the vdrzea, in 2009 and 2012, the water rose about 1 meter
above the floors of the houses. Some had to be rebuilt (Fig. 7.10). One couple reported
spending 4 months in their boat. Other families left for other homes or relatives” houses
in Curuaf or in Obidos. Another couple even completely moved out in 2009 with their
cattle and went to live in Piraquara, where they now own a butcher’s shop; however, in
the dry season, they still take their cattle to the vdrzea. In 2009, the water started reced-
ing only after the 30th of June. In 2014, the flood severely damaged the church of the

"For instance, according to a lady who was born in July of that year, her mother always told her
that she had not grown up well because she was born during a major flood.

12Several people also had an approximate memory of the flood dates and gave erroneous dates,
such as 1956 instead of 1953.
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community, which had to be rebuilt. As a consequence of repeated major floods, sev-
eral vdrzea communities disappeared. The inhabitants moved to the firm land. In
Tabatinga, on the Lago do Salé, a man reported that his family moved from a nearby
community called Sao Miguel after the 1953 flood and that all the inhabitants moved
out after the last three major floods (2006, 2009, 2012); even the cemetery was flooded.
In communities in the eastern part of the lake, Aracy and Itacumini, most of the inhabit-
ants used to live on the lakeside, but they moved in the early 1990s because their houses
and crops were getting flooded too often. In Aracy, only seven families out of 85 now
remain on the lakeside, but most of their fruit trees died. In Itacumini, the church that
used to be on the lakeside did not withstand the floods. M.P. Bonnet wonders whether
these lakesides have been abandoned because of floods or lakeside land erosion. Lima
et al. (2007: 48-49) mention such a phenomenon of “fallen lands” (ferras caidas) in
Manaus region, as does Harris (1998: 70) for the Paru floodplain near Obidos.

WinklerPrins (2002: 416) points out that “The annual flood is an anticipated yet
anxiety-provoking event because residents do not know how high the water will
rise, how long the flood will last, or the speed with which it will build and recede.”
However, we described above that some people still perform predictions by inter-
preting signs from nature and receive information about the state of the flood upriver
and, above all, that they observe the evolution of the water rising or receding in
comparison with the previous years, a method that has also been reported by Pinho
et al. (2014) about communities on the Tapajos and in the State of Amazonas. For
instance, in March of 2014, a man in Piraquara told us that the flood would reach a
high level, but not as much as in 2009, because in 2009 the water was already higher
at the same period. He turned out to be right. Nevertheless, in spite of their observa-
tions and predictions, all the interviewed people expressed that they had not antici-
pated such dramatic floods in 2009 and 2012. Pinho et al. (2014) also show that, in
the communities they studied, people cope with normal floods, but these recent
major floods and droughts reached unexpected levels, making it harder to cope
with.!® Nakashima et al. (2012) argue that all over the world, traditional knowledge
is challenged by rapid and unexpected environmental change.

7.9 Social and Environmental Changes

For the ribeirinhos of the Lago Grande, extreme floods and droughts are linked to
other environmental and social changes affecting their activities. Several people
indicated deforestation upriver as being the cause of extreme floods and droughts.
M.P. Bonnet thinks that they are likely to be right. For many inhabitants, local defor-
estation, due to population growth, agriculture, and cattle raising, also causes small
rivers to dry out and temperature to increase. In its turn, many activities are dis-
rupted by extreme floods and drought and are likely to evolve.

130n the tributaries of the Tapajos, when they decided to move out during the drought, it was too
late; the level of the river was already too low to navigate.
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Substantial deforestation in the vdrzeas of the Lago Grande, as in other flood-
plains of the Amazon, was caused by jute (Corchorus capsularis), intensively culti-
vated as a cash crop from the 1940s to the 1990s (WinklerPrins 2006; Reno et al.
2011). Several decades ago, the forest used to be close to the lake, and jaguars used
to attack the cattle in the riverside villages,'* but nobody has seen them for a long
time, especially after the Translago road was built, around 1970. Agriculture was a
major activity of the Lago Grande until the late 1990s. In terra firme, land dedicated
to slash-and-burn agriculture increased by 26% between 1985 and 1997 but decreased
by 18% between 1997 and 2014 (Peres 2016). The villages of the Lago Grande pro-
duced cassava flour for their own consumption and also commercialized it in
Santarem. But, according to local people, when the government started providing
social assistance, especially family allowance and cultivators’ retirement fees, in
1997, cassava production decreased tremendously, as confirmed by the satellite
images. Currently, inhabitants produce cassava only for their own subsistence, but
are not fully self-sufficient, so they import cassava flour from Santarem. Agriculture
decreased even more in the vdrzea than in terra firme. Vidrzea crops described above
can still be observed at the entrance of the lake (boca do lago), in the eastern part, but
already in the villages of Aracy and Itacumini, people do not cultivate on the lakeside
anymore, as it floods. In Piedade, in the western part of the lake, dwellers also used
to cultivate vdrzea short-cycle plants and fruit trees, but they lost all their fruit trees
and ceased that form of production. Now they only plant a few vegetables, herbs, and
spices in raised pots and dedicate their activities to fishing and cattle raising.

Fishing has experienced a tremendous boom. Currently, fishing is the main eco-
nomic activity in all the floodplains of the lower Amazon. It is estimated to be practiced
by 84% of the households of these areas, who fish on average three times a week during
4-5 hour trips, catching approximately almost 1200 kg over a year, of which half is
consumed by the family and the other half is sold (Almeida et al. 2011: 109). In the
Lago Grande, the ribeirinhos used to fish only for their own subsistence (Fig. 7.11).
They all recall how abundant (farto) it used to be. They occasionally sold a little bit of
fish to Santarem, preserved in salt. When ice became available in the 1970s, they were
able to sell bigger quantities.'® It became more lucrative to commercialize fish than to
sell cassava flour. While fishing intensified, agricultural activities decreased even more
due to government social help. But in the 1990s, commercial fishery boats coming
from other parts of the lower Amazon basin (Belém, Macapa, Parintins, Monte Alegre,
Alenquer) started invading the Lago Grande, competing with local fishers. With the
intensification of big commercial fishery threatening the local fish resources, fishers in
vdrzea communities around Santarem initiated a process of closing off lakes and defin-
ing fishing laws (Almeida et al. 2011). In the PAE Lago Grande, a period of fishing
prohibition (defeso) was established during the period of fish reproduction, from the
15th of November to the 15th of March, starting on the 1st of October for the tambaqui
(Colossoma macropomum) and extended until the 15th of June for the pirarucu

A middle-aged lady reported this information that she had learned from her father who had
worked in a cattle farm on the lakeside when he was young.

SWinklerPrins (2002: 219) made the same observation on the vdrzea of Ttuqui, east of Santarem.



7 Climate Change in a Floodplain of the Brazilian Amazon: Scientific Observation... 139

Fig. 7.11 Local fishermen on the lake (March 2013). (Photograph by E. Katz)

(Arapaima gigas) (see Fig. 7.7).!'¢ Commercial boats were prohibited but are still seen
every year on the lake. Guards from the IBAMA!” office in Santarem often arrest them,
seize their nets, and tax them, but they continue to return. Scientists estimate that only
the commercial species are overexploited, while the impact on most other fish species
(locally eaten) is only moderate (Almeida et al. 2011: 112). Fishermen of the Lago
Grande observe that commercial species like pirarucu, tambaqui, sorubim
(Pseudoplatystoma fasciatum), and tucunaré (Cichla spp.) have disappeared from the
eastern part of the lake and are getting scarcer in the western part. This is also the case
of mapara (Hypophthalmus spp.), a fish commonly eaten in the region. Manatees seem
to have totally disappeared from the lake. Local people also fish in the small rivers
(igarapés) that flow into the lake. Deforestation of the riparian vegetation has lead
several rivers to dry, which was exacerbated during the extreme droughts. Extreme
droughts also have had an effect on the fish in the lake: ponds where the fish get trapped
during water recession dried out, leading the fish to die.

Cattle raising also increased when agriculture declined. Presently the “white cat-
tle” (gado blanco), the Indian zebu, predominates, but water buffaloes were also intro-
duced in the region in the 1970s, expanding around 2000. Then people realized that
the water buffaloes were damaging the vdrzea environment by trampling grasses eaten

16 Pirarucu is a huge fish that can reach 3 meters. It is very appreciated all over Amazonia. The
scientific names for fish were taken from Furtado (1993: 153, Table 9: “Amazonian ichthyofauna
found in Obidos™).

"IBAMA: Brazilian Institute of the Environment and Renewable Natural Resources (Instituto
Brasileiro do Meio Ambiente e dos Recursos Naturais Renovdveis).
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Fig. 7.12 Cattle on the vdrzea before the flood (March 2013). (Photograph by E. Katz)

by the cattle and vegetation where the fish hide. Since 2005, the FEAGLE has advised
inhabitants to get rid of the buffaloes or not let them in the vdrzea. With the increase
of floods, the time spent by the cattle on the vdrzea is being reduced (Fig. 7.12).
Inhabitants of vdrzea villages, like Piedade, used to leave their cattle on floating cor-
rals (marombas) when the area was flooded. Now that the floods are higher, they have
to drive their cattle to rented lands in communities in ferra firme. Members of the
Work Package Modelling local population practices identified that this process was
inducing deforestation in the inland communities, such as Soledade and Terra Preta
dos Viana (Bommel et al. 2016). By analyzing satellite images and going to the field,
another member of the team was able to determine that 27% of the forest surface dis-
appeared in favor of grazing land from 1997 to 2012 (Peres 2016). Deforestation has
also had an impact on wild fauna that became scarcer. Dwellers of Terra Preta even
observed that species such as white-lipped peccary have disappeared.

Ribeirinhos, used to an unstable environment, are very mobile and able to adapt
to changes. Dwellers have moved out of the vdrzeas that now get flooded for too
long. When the flood rose too high, they spent time on their boats or moved to another
house. If their house got flooded, they built it again at a higher level; if it was dam-
aged, they totally rebuilt it. When jute brought cash, ribeirinhos cultivated it, but
when its price was too low, they dropped it. When floods on vdrzea lands lasted
longer than usual, they gave up agriculture on these lands. When selling cassava flour
became less lucrative than receiving family allowances, agriculture declined in favor
of fishing and cattle raising, and when cattle could not remain on the vdrzeas all year
long anymore, the raisers rented land in ferra firme. But now we wonder whether
ribeirinhos can adapt to changes that occur at a much faster pace.
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7.10 Conclusion

The ribeirinhos of the Lago Grande observe their environment in-depth and have a
strong working knowledge of it. They have developed and refined their skills to
achieve maximum benefit from this specific habitat, and their livelihood strategies
are highly adapted to this “pulsing” environment. Their knowledge is pragmatic,
and they are clear on what they observe at a local level. They do not, however,
extrapolate on what they have not seen, even in neighboring regions of the Amazon
basin. When they forecast the weather or the water level, ribeirinhos base it more on
tangible observations than on symbolical systems, and they perform the forecasting
for a short-term period, the next day or the next season, not for a long period. It dif-
fers from other societies'® and also from the scientists who observe and gather
information at a wider scale. In this case, scientists can assert that climate change is
taking place at the scale of the Amazon basin. On the other hand, without a global
vision of the whole region, the ribeirinhos do not connect extreme floods and
droughts to climate change, because the water level depends more on the flux from
the Amazon River than on local rainfall. They observe changes in rainfall, in tem-
perature, and in the presence of lightning or whirling winds. They perform fine
observations at the local scale, even for phenomena like dew or lightning, not fully
taken into account by scientists. Rather than climatic phenomena, they think that
upriver and local deforestation is more likely to cause extreme floods and droughts,
an opinion shared by scientists. Through their holistic way of thinking, they per-
ceive environmental change in general as totally intertwined with social, economic,
and political changes. Deforestation has been caused by population growth, cattle
raising, and, until recently, agriculture. Fishing, especially when performed by out-
siders, has led to an overexploitation of some aquatic resources. In the meantime,
extreme floods and droughts have affected floodplain agriculture, fish stocks, and
dwellings. Some people also mentioned that floods were a divine punishment as a
response to moral sins and loss of respect for nature. Rapid environmental change is
generating uncertainty (cf. Nakashima et al. 2012), but ribeirinhos, who have lived
for generations in such a fluctuating environment, are more able to adapt to changes
than other societies. Their knowledge of the local environment in the past and the
present, at a micro level, can offer precious data for scientists and trigger new direc-
tions in their research.!® In the Clim-FABIAM project, bringing together social and
environmental scientists and local stakeholders has been very helpful to fully under-

'8 For instance, it differs from the Mexican Amerindians mentioned in note 5, who deal with sym-
bolical systems for year-long weather forecasting, and the Kali’na Amerindians we interviewed in
French Guiana (ANR-ACOCLI project). The Kali’na attributed local climate change to global
environmental change, pollution caused by industrial countries, and disturbance in the atmosphere
caused by rocket launching, and they were sensitive to the fate of polar bears on melting pack ice.
Local and indigenous knowledge is increasingly taken in consideration in environmental assess-
ments. See, for instance, the UNESCO program Local and Indigenous Knowledge Systems
(LINKS) and the recent Intergovernmental Panel on Climate Change (IPCC) and Intergovernmental
Panel on Biodiversity and Ecosystem Services (IPBES) assessments.
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stand the diverse interactions between local production practices and the environ-
ment. In addition to confirming and interpreting scientific environmental
observations, it has been possible, thanks to the social sciences team, to gain the
trust of the local population, to share scientific results with them, and to collectively
identify scenarios for a better management of the region.
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Chapter 8

The Year People Helped Zebras to Stand
Up: Climatic Variability and Extreme
Weather Observed and Portrayed

by Kenyan Maasai Pastoralists

Check for
updates

Joana Roque de Pinho

Abstract In 2009, an extreme drought devastated herds of livestock and wildlife
across southern Kenya and impacted local livelihoods. For local Maasai pastoral-
ists, this event was both unprecedented and perceived as part of a trend in increasing
climatic instability. In this chapter, I contextualize Maasai pastoralists’ experiences
of this extreme drought by examining their climatological and meteorological
knowledge, and how it informed their interpretations of the drought. Based on
mixed-methods research, including visual ethnography, I first examine Maasai per-
ceptions of recent and current climatic conditions in Kajiado and Narok counties,
and their weather forecasting expertise (which includes observation of fauna and
flora). Second, I explore Maasai observations of biodiversity changes associated
with climatic changes. I do so by analyzing images of unusual animal behavior
photographed during the 2009 drought by Maasai agropastoralists who acted as col-
laborative researchers and photographers. Across both counties and over a decade,
perceptions of evolving climatic variability feature longer dry seasons, more intense
rains and droughts, altered spatial and temporal rainfall patterns, and the notion that
traditional forecasting knowledge is increasingly irrelevant as weather events and
indicators are no longer synchronized. The 2009 drought was not predicted and, as
my collaborators documented in photography, caused animals to behave
strangely and in unprecedented ways, e.g., letting themselves be touched by people,
entering settlements, and dying of starvation. This participatory visual research
project resulted in unexpectedly rich, fine-grained information on local drought
impacts and on human and nonhuman coping, which was later shared with the com-
munity and local policy-makers. Importantly, the participatory process fostered
critical debate on future livelihood options under climate change among the project
participants and their local audience.
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8.1 Introduction

In 2009, as an extreme drought assailed Kenya (Zwaagstra et al. 2010; Mwangi
2016) and northern Tanzania (Goldman and Riosmena 2013), the relationship that
exists between Maasai pastoralists, their livestock, and wild animals around
Amboseli National Park (ANP) intensified!: not only did human-wildlife conflict
increase, with starving wild herbivores raiding cultivated fields and predators killing
debilitated livestock (Hazzah et al. 2013), but some wild animals, seemingly
unafraid, let themselves be touched by people (Fig. 8.1), while others tried to enter
homesteads.> Astonished, people further witnessed wild animals roaming beyond
their habitats and mingling with species they do not usually encounter, and livestock
and wildlife eating foods out of their dietary ranges. Most shockingly, individuals of
wildlife species known to survive droughts died.

Maasai are intent observers of wildlife behavior for both practical reasons
(Goldman 2007) and pleasure (Roque de Pinho et al. 2014). For them, these unprec-
edented observations spoke to the exceptional character of this drought, which led
to the en masse death of livestock and wild animals (Kenya Wildlife Service et al.
2009; Wangai et al. 2013; Western 2010) and to novel human (Goldman and
Riosmena 2013; Rutten 2016) and nonhuman responses — a drought so severe that
older pastoralists, holders of long-term memory of climatic variability, characterize
it as the worst they can remember.

Increasingly frequent and intense extreme weather events like the 2009 drought
are likely outcomes of global warming processes (IPCC 2012). Pastoralists through-
out the East African drylands are reporting longer droughts in a context of ever more
erratic rainfall patterns (Gichangi et al. 2015; Pas 2018; Roque de Pinho et al. 2009),
which are rendering their livestock-reliant, rainfall-dependent livelihoods riskier.
Like other pastoralists in East Africa (Luseno et al. 2002) and elsewhere (e.g., Marin
2009), Maasai have developed forecasting expertise based on long-term observation
of weather patterns, natural phenomena, and biodiversity. However, like others, they
are nowadays finding this body of knowledge less reliable. In 2009, Amboseli
Maasai acknowledged that their traditional forecasting system did not help in pre-
dicting the drought's beginning; neither did rainmaking rituals make it stop nor
could “confused” elders predict whether/when it would rain again based on signs
Maasai have historically interpreted.

"For Amboseli Maasai pastoralists, independently of how they feel about specific wildlife species,
people, their livestock, and wild animals have always “stayed together” on the same land, all being
part of God’s creation (Enkai naitayuo) (Roque de Pinho 2009).

2Enkang, pl. inkangitie: homesteads composed of several households that may (or not) be family
related.
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Fig. 8.1 Photo by Jackson ole Korduni

At the same time, as the drought unfolded, people observed, interpreted, and
dealt with the behaviors of domestic and wild animals as they, too, reacted to the
extreme biophysical conditions in unprecedented ways. Some of these behaviors
were photographed, narrated, and interpreted by a group of Maasai women and men
who were collaborative researchers in a participatory visual anthropology project.
Within the project’s participatory photography framework (also known as photo-
voice: Gubrium and Harper 2013; Wang et al. 1996), these men and women trained
their cameras on the devastation and people’s and animals’ attempts at survival;
collectively discussed and interpreted each other’s pictures’ meanings; and later
shared their perspectives with their community, local policy-makers, and civil society
representatives, all critically debating drought and pastoralism issues.

In this chapter, I contextualize Maasai experiences of the 2009 drought by
examining Kenyan Maasai climatological and meteorological knowledge and how
it informed their interpretations and reactions to that disaster. I first examine Maasai
perceptions of recent past and current climatic conditions in Kajiado and Narok
counties and Maasai traditional forecasting expertise, which includes monitoring
abiotic and biotic indicators. Second, I focus on how Maasai agropastoralists in the
Amboseli ecosystem made sense of the 2009 drought, and I analyze observations,
photographs, and associated narratives of animal behavior created by my research
collaborators at its height. Finally, I discuss how participatory photography, innova-
tively employed in the study of local perceptions of environmental changes during
an extreme weather event, can inform public debate and contribute to communicat-
ing local knowledge of environmental changes to policy-makers.
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8.1.1 Variability in the Kenyan Rangelands and the “Worst
Drought Ever”

Maasai are one of the pastoralist groups inhabiting Kenya’s arid and semiarid lands,
an area covering 80% of the national territory and supporting about seven million
people (Herrero et al. 2010). These rangelands are characterized by nonequilibrium
ecological dynamics, i.e., by highly variable temporal and spatial distributions of
precipitation and grazing resources (Ellis and Swift 1988). Subsisting on livestock
in these drylands requires responding flexibly to strong seasonality in rainfall and
availability of resources, as well as to sporadic extreme events like droughts and
floods that affect rangeland production, livestock condition and productivity, and
human welfare (Scoones 1995). Nomadic and seminomadic pastoralists do this by
strategically moving their livestock to harness temporally and spatially transient
nutritious forage (Kritli et al. 2012; Kritli and Schareika 2010), together with
reserving dry season pastures and using their social capital to access resources at
specific times (Galvin 2009). Awareness of rainfall patterns (past, present, and
future) and pasture status is thus crucial to inform communal grazing management,
and livestock breeding and trading decisions.

Droughts are currently the main hazard affecting the food security of Kenyan
pastoralists (Zwaagstra et al. 2010; Mwangi 2016). While simulation models for
East Africa are unclear about future changes in drought severity (reviewed in
Herrero et al. 2010), increasingly frequent extreme weather events are expected to
profoundly impact dryland livestock systems, which are among the most vulnerable
to climate change in Africa (Thornton et al. 2009). Across the region, pastoralists
and farmers are reporting increasingly shorter rainy seasons and more severe, some-
times clustered, droughts (Mwangi 2016; Orlove et al. 2010; Speranza et al. 2010).

In 2009, Kenya as a whole suffered a record-breaking drought. In the drylands,
historic monthly precipitation was below average, rangeland production was the
lowest ever, and livestock mortality was even higher than in the 1999-2000 and
2005-2006 severe droughts (Mwangi 2016; Mworia and Kinyamario 2008;
Nkedianye et al. 2011; Zwaagstra et al. 2010). In the Amboseli ecosystem, people
responded with time-tested coping strategies, such as long-distance migration of
cattle, and experimented with new ones. Still, most of the cattle and small stock
died. By December 2009, over 3000 families had lost all their livestock to starva-
tion. Wild herbivore populations collapsed between September and November 2009
(Wangai et al. 2013; Western 2010). Amboseli National Park, a key tourism site,
suffered high revenue losses (Kenya Wildlife Service et al. 2009). Endowed with
adequate pastures, neighboring Narok County initially hosted herds from Kajiado
County and other areas. When grazing ran out, both resident and guest herds emi-
grated, many animals dying in the process (Interview data, 2011).

Maasai distinguish droughts according to the degree of their impact: olameyu is
used generically for any dry spell, including “dry season”; in olameyu sapuk (‘“big
drought”), a long period without rain leads to extensive forage deficit and long-
distance migrations (as in 2000 and 2005), while emboot is an extreme drought
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featuring massive livestock and wildlife mortality, e.g., the 2009 drought (Field
notes, 2002-2004, 2009; personal communication by project photographer Isaac
ole Mutunkei, 2018).3

In Maasailand, emboot droughts causing hunger, extensive migrations, and live-
stock mortality are recurrent, occurring every ten to twenty years. Why did Amboseli
Maasai consider the 2009 drought as the worst ever (Interview data, 2009; Western
2010)? For Western (2010), the failure of consecutive rainy seasons in 2008-2009,
coming after the 2000 and 2005 droughts, pushed Amboseli — a social-ecological
system already suffering from forage deficit caused by changes in livestock and wild-
life population dynamics and in land use — to a “tipping point.” In recent decades,
factors like land privatization, cultivation, sedentarization, fencing, land use restric-
tions for conservation, and urbanization have interacted to fragment East African
pastoral ecosystems, thus curtailing livestock and wildlife mobility and people’s
capacity to respond to environmental fluctuations, and worsening their vulnerability
to climatic shocks (Galvin 2009; Goldman and Riosmena 2013; Thornton et al. 2009;
Watson and Kochore 2012; Western and Manzolillo Nightingale 2005). These com-
bined effects were strongly felt in 2009 in Kajiado County (Rutten 2016; Mwangi
2016), particularly so in the Amboseli ecosystem (Kenya Wildlife Service et al.
2009; Western 2010), causing the extraordinary devastation and the human and non-
human responses that the Maasai photographers poignantly portrayed (this chapter).

In defining what droughts are, Maasai acknowledge linkages between the eco-
logical, climatic, and social dimensions of their livelihoods. Excluding the notion of
precipitation amount, Maasai actually consider droughts to be conditions of forage
depletion caused by altered spatial and temporal patterns of rainfall in interaction
with socioeconomic forces, which worsen livestock condition and productivity, and
human welfare. For instance, in-migration of cattle to an area with nutritious pas-
tures may “bring the drought” to that area (Goldman and Riosmena 2013). For
Mwangi (2016), a “pastoralist drought” is a multivariate and multiscalar event that
simultaneously manifests meteorologically (rainfall delays/failures), ecologically
(forage deficit), and socioeconomically (household food shortage) and is differen-
tially perceived and experienced across microscales and households.* Speranza
et al. (2010) also show that non-meteorological factors shape how agropastoralists
determine onset, duration, and end of droughts. Going further, Goldman et al.
(2015) argue that beyond investigating how Maasai pastoralists know droughts, we
should examine how they enact them through practice, experiencing changed rain-

3Rutten (2016) mentions emperi as another drought category, corresponding to a long-lasting
drought (more than a year) featuring drying of water holes, long-distance migration of animals,
and massive deaths of domestic and wild animals. This would correspond to the 2009 drought, but
for my informants, the 2009 drought was emboot. Rutten (2016) suggests that the term emperi is
less known among younger pastoralists, partly because food relief nowadays prevents human
casualties.

‘Drought somewhere may be “lack of drought” elsewhere: in 2002-2004, the fact that my infor-
mants living in the northern part of the study area continuously complained of drought was gen-
tly mocked by my friends in the south, who saw them as actually spoiled by an abundance of good
pastures that did not exist further south.
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fall timings, long-distance mobility, numbers of cattle in pastures, lack of forage
and water for animals, livestock health, crop yields, and cattle market prices.
Throughout this chapter, this is the cultural framework my informants and collabo-
rators articulate when they explain their experiences of climatic variability, and
visually and narratively represent the 2009 drought’s extraordinary character.

8.2 Methods

For Crate and Nuttall (2009), anthropologists increasingly encounter effects of cli-
mate change in their study areas even when not focusing on climate. Their observa-
tion echoes my experience working on non-climatic issues yet hearing a lot about
changing weather patterns from my collaborators in African rural communities.
This chapter thus relies on partly serendipitous ethnographic data on local knowl-
edge of climate collected through mixed methods between 2002 and 2011 in Kajiado
and Narok counties in Kenya Maasailand. My main sources of information are
interviews and conversations in which people spontaneously explained transforma-
tions in rainfall dynamics and how they made sense of them. Insights on climate-
related observations of environmental processes and biodiversity also originated in
conversations I had with friends while observing night skies, herding cattle, and
strolling through cultivated fields. A research partnership with Amboseli pastoralists
(described below) allowed for the collection of visual and narrative data on the 2009
drought.

8.2.1 Study Areas and Data Collection

The Amboseli study area is a 8,500 km? semiarid savanna ecosystem in southeastern
Kajiado County (BurnSilver and Worden 2008), whose boundaries are the range
historically covered by rainy season dispersal of wildlife out of the Amboseli basin
and swamps — now Amboseli National Park (ANP)° — onto Maasai-owned land
(Western 1973). Precipitation is temporally and spatially patchy, ranging from
500-600 mm/year in the north, and on the Kilimanjaro slopes and Chyulu Hills, to
250-300 mm/year further south. Its pattern is bimodal, featuring a “long rains”
season (approximately March—-May) and a “short rains” season (approximately
November—January) (Altmann et al. 2002). For twenty months between 2002 and
2004,57 T conducted 192 semi-structured interviews with randomly selected pasto-

> Amboseli NP is a 392 km? unfenced protected area created in 1974.

5That is, Imbirikani, Olgulului-Lolarrash, and Osilalei group ranches. Group ranches are ranches
collectively owned by a group of registered Maasai household heads.

"Maasai sections (olosho, pl. iloshon) are historically politically autonomous territorial units with
their own celebration of ceremonies, architecture, dress, and linguistic specificities.
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ralist and agropastoralist household heads and one dependent each in three Maasai-
owned group ranches spaning the Kisonko and Matapato sections.® When asked to
free-list challenges to their livelihoods, my informants frequently cited and
then explained altered rainfall and ecological patterns. During this period, I col-
lected additional data on these topics in focus group interviews with elders, doing
so as well as in July—August 2009, during the drought, and in its immediate after-
math (December 2009).

Data collected two years after the 2009 drought in an ecologically and cultur-
ally different area, the Maasai Mara in Narok County, eastern Kenya, offer a
broader perspective on Maasai climatological and meteorological knowledge. Part
of the Purko Maasai section and located in the north of the 30,000 km? greater
Serengeti-Mara ecosystem, the Maasai Mara is a more mesic area that encom-
passes Maasai-owned, now privatized, savanna rangelands around the Maasai
Mara National Reserve (MMNR). Most of the land surrounding the Reserve is now
in conservancies. Rainfall is bimodal, with long rains (March to June) and short
rains (November to December). Land uses include pastoralism, rain-fed cultiva-
tion, conservation, and tourism. In September 2011, on the outskirts of the MMNR,
near Talek town, [ interviewed 26 Maasai pastoralists, with a range of diverse occu-
pations, about changes in rainfall patterns and livelihoods (see Galvin et al. 2013).°
In the process, I again learned about climate-related observations of the environ-
ment and people’s experiences of the 2009 drought.'”

8.2.2 Participatory Photography in the Amboseli Ecosystem

This chapter’s pictures and narratives portraying the 2009 drought are outputs of a
participatory visual ethnographic project I implemented in Kalesirua, an agropasto-
ralist area near Amboseli NP.!! By engaging residents as collaborative researchers
and photographers, my initial goal was for perspectives on people-wildlife interac-

8 Olmareli, pl. ilmareta (‘“family”; Mol 1996: 245) is conventionally used as meaning “household”
although there is no single word in Maa (the Maasai language) that corresponds to “household.”
Household are considered to include a husband (or a widow), his wife/wives, children, and other
economically dependent persons.

°T interviewed community organizers, research assistants, political leaders, elders, church leaders,
conservation practitioners, tourism business owners, a nurse who is also a balloon pilot, and per-
formers at cultural villages. Some of these men and women participated in the participatory film-
making project that resulted in an award-winning participatory documentary “Maasai Voices on
Climate Change (and other changes, too)” (2013) (available here: https://vimeo.com/73980798).
0See chapter by Galvin et al. in this book for additional information on the Pastoralist
Transformations to Resilient Futures research project.

"More information on the participatory research process is available in the documentary “Through
our Eyes: a Maasai Photographic Journey” (2010), by Lindsay Simpson and Joana Roque de
Pinho: https://vimeo.com/29026437. This project resulted in two photo exhibits, collaboratively
curated by the Maasai photographers, in the USA.


https://vimeo.com/73980798
https://vimeo.com/29026437

152 J. Roque de Pinho

tions to emerge from their photography and storytelling in ways that would be less
constrained than by interviewing.'> However, conducted at the drought’s paroxysm,
this project became a medium through which participants represented, discussed,
and interpreted this disaster’s many facets.

My methodological choice to collaborate with pastoralists as visual researchers
was influenced by my previous interactions in Amboseli. In this research- and
tourism-intensive context, my interlocutors frequently displayed “interview fatigue”
and frustration with outsiders photographing people and cows and — as they per-
ceive it — “selling” their image. Participatory photography, or photovoice (Wang and
Burris 1997), in which members of marginalized groups and/or people convention-
ally characterized as “respondents,” “subjects,” or “informants” become co-
researchers in their own right, is one way to address such power imbalances while
giving them tools for self-representation (Gubrium and Harper 2013). The theoreti-
cal roots of photovoice lie in the Participatory Action Research (PAR) tradition that
combines Paulo Freire’s approach to community problem-solving through critical
consciousness (Freire 1970) with feminist theory, and in documentary photography
(Wang 1999). PAR's goal is to break down barriers between analysis and praxis, and
between the researcher and the “researched” (Gubrium and Harper 2013). This par-
ticipatory photography project, whose participants decided what to shoot and nar-
rate — i.e., what information to collect and share — furthermore addressed the image
exploitation issue and provided them with a way to share their perspectives within
and beyond their community.

Located in southern Imbirikani GR, in southeastern Amboseli ecosystem,
Kalesirua is a key dry season grazing area for wildlife and livestock including
swamps that have been settled for horticulture since the 1970s by non-Maasai
farmers and Maasai agropastoralists (the latter taking up cultivation after a major
drought). It includes permanent Maasai homesteads,'® a trading center, and a large
area of privately owned irrigated horticultural plots (shambas, Swahili).'* While
drought impacts in 2009 were severe for domestic and wild animals, Kalesirua
residents nutritionally coped well thanks to cultivated foods and relief efforts.

Twenty-six volunteers, i.e., three women and 23 men, all of them agropastoral-
ists (some were also schoolteachers and businesspersons), volunteered to join the
project after hearing about it at an explanatory meeting with members of the com-
munity and through word of mouth. When I realized that most volunteers were men
in their early 30s, I then recruited three women and three teenagers, as well as one
older senior elder (c. 60 years old), all residents of nearby homesteads and inter-
ested in participating.

Most participants had neither formal education nor previous experience operat-
ing cameras. However, all were familiar with cell phone and mobile money transfer

2Evolving human-wildlife relationships was the focus of my previous research in the area (Roque
de Pinho 2009).

13 Permanent homestead: Emparnat, pl. imparnati.
14The remainder of Imbirikani GR is communally managed.
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technologies.'> After receiving their cameras (analog or digital point-and-shoot), the
participants received training in photography and visual research ethics (see Marion
and Crowder 2013; Roque de Pinho 2013).1617

Despite the dismal circumstances, my collaborators freely took pictures dur-
ing their daily activities. At regular intervals, I would meet with small groups
(two to six participants) in which each photographer “told the story” of a few
selected pictures. Group participants collectively debated the images’ mean-
ings and commented on each other’s pictures in what constituted preliminary
collaborative data analysis (Gubrium and Harper 2013). Most pictures were
associated to complex narratives.!® At the project’s conclusion, the photogra-
phers held a community-wide meeting where each explained one screened pic-
ture to an audience of relatives, friends, neighbors, invited religious and political
leaders, and NGO representatives.

This approach resulted in multiple layers of qualitative data (Gubrium and
Harper 2013), which include visual content, as well as textual data from transcribed
audio and video records of photographers’ individual narratives and group discussions,
community screening audience commentary, and interviews with elders.” I then
analyzed these data by following a strategy of first coding the images according to
the main themes depicted in them and then into increasingly finer categories. I fol-
lowed the same procedure to code the narratives associated with the photographs
and the transcripts of interviews and audio recordings of the small group discus-
sions. I then merged my 2009 data codes with my earlier (2002-2004) and later
(2011, Maasai Mara) data, using previously existing codes and creating new ones.
This allowed for complementarity of information and comparison.? Respecting my
collaborators’ request to be acknowledged as the photographs’ authors and con-
tributors to the research — i.e., as producers of knowledge in their own right — I
identify them by their real names.

1SThis was pre-smartphone time. In contrast, in 2011 in the Mara, some Maasai collaborators were
using smartphones.

1©We debated the topics of authorization to shoot and publish images, informed consent, reciproc-
ity, and danger of taking pictures for both photographers and their subjects. All the photographers
signed consent forms granting me the right to display their photographs in photo exhibits for non-
commercial purposes and to publish them in scientific and nonscientific publications.

7Further key ethical considerations included distributing printed pictures to all their authors
and them giving a second copy to each person appearing in their pictures. At the end of the project,
the photographers became the owners of the cameras they had used, as well as of other equipment
they had used collectively (i.e., tripods, extra lenses, battery chargers etc.).

'8 This was usually independent of the degree of photographic skill involved. Some of the conven-
tionally “worst” pictures had very elaborated narratives.

T thank Lindsay Simpson (and the Center for Collaborative Conservation at Colorado State
University that funded her trip) for filming the meetings and transcribing the videos’ soundbites.
2T am grateful to Nicolas Tapia and Lindsay Simpson for transcribing interviews from the Maasai
Mara (2011).
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8.3 “God’s Politics”: Perceptions of Changing Rainfall
Dynamics in Maasailand

Rains have decreased, the droughts are prolonging. We don’t know why because we haven’t
gone up there [informant looks at the sky]. I don’t remember [when rains started to decrease]
but now very rarely do years provide enough rain (Senior elder, Amboseli 2004).

Really some changes have occurred, such that at those months that we expect rain, rain
doesn’t happen. Now the months without rain are more than the months with rain (Elderly
woman, Maasai Mara, 2011).

So central is rain to pastoralism that when Maasai comment on imminent rainfall,
they interchangeably say “God is coming” (eeou Enkai, Maa) and “rain is coming”
(eeou encan) (Roque de Pinho et al. 2009).2! Or as I overheard during a heavy
downpour in the Maasai Mara, “Bring the calves home! Don’t let God beat the
calves!”?? (Field notes, 2011). In Maasai religion, Enkai is the divine entity who
“created everything on top of the land” (Roque de Pinho 2009). Linguistically
female-gendered (en — prefix; Mol 1996), Enkai is associated with the notions of
fertility and birth (Hodgson 2005). Rain is thus a physical expression of the nurtur-
ing qualities of Enkai, who is understood to “take care of the land” (eramatata
enkop) by “blessing it with rain”.?* Enkai’s moods further manifest as drought/dis-
pleasure and lightning/anger (Roque de Pinho 2009).

Puzzled by changes in rainfall patterns he had experienced, an Amboseli elder
commented in 2003 that there were “some politics going on with Enkai nowadays,
like the politics we’re are having on the land [...] because rain has really decreased”.>*
This elder’s quote reflects a notion, widespread in Amboseli and the Maasai Mara,
in the early 2000s and about 10 years later, that precipitation is declining, i.e., rainy
seasons are shorter, sometimes failing for consecutive years. In Amboseli
(2002-2004), 42% of my informants (n = 189)% listed droughts as their families’
main challenge. For 58% of those asked about rainfall patterns (n = 114), rain had
decreased since their childhood. Prolonged dry seasons are seen as causing “lack of
pastures” and livestock mortality, preventing rain-fed crops from maturing and forc-
ing people to move their cattle frequently.?® In response, people buy water and maize

21 A conflation between weather and God also exists among Mongolian pastoralists (Marin 2009).
22See the video “Of God, Rain and Motorbikes” (2013): https://vimeo.com/65117460
ZReflecting the symbolic association between rain and fertility, a form of blessing consists in
gentle spitting on someone’s face or hands.

*This analogy between changing rainfall and people’s politics is particularly poignant. In this
elder’s home area, i.e., the subdivided and privatized Osilalei GR, drastic changes have impacted
people’s lives, with land privatization blamed for increasing selfishness, isolation, enmity among
neighbors, and alcohol consumption. Elsewhere in Amboseli, people have complained about
increasingly aggressive clan-based politics, land grabbing, and corruption (Roque de Pinho
2009).

»The sample size varies according to interview question because not all 192 informants answered
all the questions.

%Tn more mesic Osilalei GR, in the north of the Amboseli ecosystem, cultivation is rain fed.
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stalks for weakened livestock and food for people when the herds are away, also
paying for traveling and managing dispersed family members.?” A senior elder notes
that to face those extra expenses, “Now we sell cows even when it’s raining.
[Before], it rained a lot, there was grass and milk so people didn’t sell cows to
buy food.”

In 2011, Maasai Mara pastoralists also mentioned suffering from shorter rainy
seasons, which sometimes fail for two years in a row: “Rains when I was growing
up [were enough for] our cows to stay in or near the bomas.”® Cows would only
move out because of the [accumulated] dung they made [from eating grass],”’
explains a senior elder. “However, nowadays, the rains we get don’t [produce]
enough grass for the cows.” People also complained of a lack of “continued rain”:
“It rains today, then after three days it rains a little bit,” clarifies another senior elder.
Past rainfall, instead, “rained everywhere”,”” more continuously, and produced
enough forage, in quality and quantity, to see the livestock through the dry seasons
without their having to move extensively.

Another prevalent sentiment in both areas is that past rain was “organized.” Now,
rainy season onset is seen as less regular and predictable. In Narok, informants of
all ages conveyed a strong shift in seasonality, as in this representative quote:

April, May and beginning of June used to be rainy. But it has changed so that it’s highly
raining now [September 2011] and it shouldn’t be. Now is not a time for rain, but, you see,
it’s raining. And when you’re expecting rain, then it doesn’t rain (Junior elder).

As a striking illustration of this observation, unexpected, short and intense bursts of
rain periodically flooded the Talek plains during my 2011 fieldwork (Roque de
Pinho and Galvin 2015; Roque de Pinho 2013%°). Some characterized these heavy
rains, coming during what should be the dry season, after the previous long rains
had failed, as a “little help from Enkai.” To others, these rains were harmful, inten-
sifying a trend noticed in recent years of rainfall that causes “cracks on the ground,
[...] coming with storms and [destroying] infrastructure and trees” (Maasai com-
munity organizer). A Maasai tour operator highlights how this shift affects the eco-
logical dynamics that sustain his industry:

The usual September rains weren’t flash rains like now. It was just short showers that moved
the wildebeest migration around the Mara. Wildlife would get enough to drink for that day.
Beautiful green grass would come up for the little babies, for their health. But now we’re
experiencing storms and floods. And it’s not the entire Mara getting a flood, a storm. Just
one particular area gets a huge storm that washes everything out.

Others blamed the altered seasonality for changes in pasture quality:

*"In the words of a junior elder, “There is a Maasai saying: drought is happy when people are sepa-
rated in many places” (Amboseli, 2003).

28 Boma: fence (Swahili); understood as homestead when used in English speech.

When speaking in English, my Maasai interlocutors frequently used “rain” as both subject and
verb in the same sentence.

See also the participatory documentary by Maasai pastoralists in Talek “Maasai Voices on
Climate Change (and other changes, too)” (2013; 10 minutes): https://vimeo.com/73980798
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Because of these dry spells in the past ten years, we have bare land [with no] grass growing
anymore. We used to have tall grass throughout the Mara, but now frequently they’re not
green. [Before], when it rained, short rains, [grasses] were green and everything was ok, but
now, however much rain falls, we don’t experience the tall grasses we used to have (Maasai
conservancy employee).

A senior elder reinforced that raining does not end the drought: “Before, after a
drought, we’d have enough grass. But, now, even after the rains, there isn’t enough
grass for the cows, which means the drought continues day-by-day.” Additionally,
people have observed ecological changes such as “new species appearing in open
grasslands, vegetation blocking and changing the course of rivers and streams, and
erosion closing dams” (Senior elder, 2011).3!

A godsend to some, the September 2011 rains confounded others’ decision-
making. To cope with the prolonged dry season, some families had moved their
cattle out. This caused nutritional hardship, extra expenses, lost livestock trading
opportunities, and migration-related livestock mortality. Then, it unexpectedly
rained in Talek, benefitting the families whose animals had stayed put and coming
too late for those who migrated and paid the price for it. Mara rainfall patterns have
changed so much (as also reported in Amboseli in 2002-2004) that “cows are
migrating monthly,” even during the long rains, which is unprecedented. This
change has also disrupted the synchronicity between seasons and crop planting and
harvesting, livestock breeding and trading,*? and even house construction (from lack
of dung).

In both counties, most informants ascribed these changes to “just God” (Enkai
ake). Some formally educated informants invoked concepts from climate change
science: “In scientific knowledge, the change of climate, or global warming, is
bringing confusion in rain, so rain is raining at unpredictable times” (Senior elder,
2011). Finally, others linked the effects of altered rainfall dynamics to the changing
political economic context:

Land privatization is now done. Rain is little now. If the rain stops for a few days, grass just
stops growing and cows lack food. In the past, even in the dry season, some places always
remained green because the land wasn’t so much settled (Senior elder, 2011).

8.4 Ostriches like Lions: Maasai Observations
of the Environment and Weather Forecasting

Enkai being endowed with the power to provide and withhold rain, Maasai
strive to content Her by maintaining societal harmony and conducting sacri-
fices (Roque de Pinho 2009).%* At the same time, pastoralists also try to predict

31'This is also illustrated in the participatory documentary “Maasai Voices on Climate Change (and
other changes, t00)” (2013).

2In the Mara, cattle births were synchronized with the short rains. Recently, calves are being born
during prolonged dry seasons, which hurts the mothers.

3 This includes ritually slaughtering sheep and cattle of holy colors (asajaki Enkai). Other rituals



8 The Year People Helped Zebras to Stand Up: Climatic Variability and Extreme... 157

Table 8.1 Maasai rainfall schedules in the Amboseli and Maasai Mara ecosystems

Amboseli Maasai Mara
Month Maasai season Month Maasai season
January Oladalu: Short dry season. | January to Oladalu
Hottest sun marks the end | mid-January
of the short rains Mid-Jan. to | Erat: Occasional showers. Grass in
February swamps.
February Oladalu February Erat
March Inkokua (Pleiades): Long | March Erat
rains (the Pleiades are Mid-march | Eni Oikok: Bulls become fat thanks
visible) to April to the beginning of the long rains
April Inkokua April llookokua (Pleiades): Long rains
May Inkokua May llookokua
June Oloirujuruj: Small showers | June Kujerok/Kuju orok (“black grass”):
Little rain, end of the long rains.
Best grass left from long rains
July Enkijape (“cold”): Dry, July 1lekijape: Coldest month with little
cold month rain
August Olameyu: Long dry season | August llekijape
September Olameyu September lladorukejek: “Need to walk long
distances to get water and grass”
October Olapa loorkirisat: Month | October Olameyu/Kara obo: Single month
of “small rains” when nothing is available. Totally
dry month
Late October | Oltumuren: Short rains November Olookisirat: Some rain in some
to November parts of the land
December Oloibor are (“white December Oloitushul idapan: Little but heavy
water”): Heavy rains rain everywhere

onset and duration of seasons through traditional methods that involve long-
standing knowledge of rainfall timings (see also Goldman 2006) and monitor-
ing natural phenomena and fauna and flora (Hollis 1905; Roque de Pinho et al.
2009; Rutten 2016). Explaining how they know when rains will come and for
how long, informants explained they follow a well-known “pattern in how the
rain rains” (Senior elder). In Narok and Amboseli, these “rain schedules”
reveal geographically specific understandings of rainfall patterns that are finer
and more precise than the bimodal classification (Table 8.1) (see Goldman
(2006) for northern Tanzania).

performed when rains fail include naked pregnant women, young girls and men wearing sheep
skins and carrying milk and beer (as fertility symbols) walking over pastures to bless the land, and
women’s fertility songs and dances (holding green grass) (Roque de Pinho et al. 2009). Certain
elders would also lie naked in dams to invite rainfall. “Now, it is shameful to do these things, now
you just go to church” explained an elder in Amboseli (2002—-2004); “these things mostly stopped
with the Iseuri age-set” (i.e., men now in their 70s).
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By “counting the months,” pastoralists analyze departures from expected timings
and anticipate seasonal events: “No rain in June shows that a serious drought is
coming with death of cows” (Elderly woman, 2011). The unseasonal September
2011 rains in Talek had some predict the next long rains’ failure: “September is
always dry. Because we’re getting rain now, changes will happen in the expected
rainy time next April or May, it might be a dry season” (Junior elder). In an opposite
interpretation, it rained then because the previous long rains had failed: “In April
and May when we expected the long rains, it didn’t rain, so we’re getting this rain
now because of that” (Senior elder).*

These “schedules of rain” associate astronomical indicators with weather events:
“Before, we used stars (olakerai, pl. ilakir, Maa) to know when it’s going to rain. If
a certain star isn’t there, we know there won’t be rain” (Senior elder, 2011). Celestial
bodies’ physical appearance and positions also structure local understandings of
rainfall dynamics: in Amboseli and the Mara, position and brightness of the Inkokua,
the Pleiades constellation, signal the onset of the long rainy season, giving it its
name (Table 8.1). In Amboseli, relative positions of Venus (Kileken) and the moon
(Olapa) indicate onset of rainy and dry seasons. People may also elatedly notice a
“moon bended as if water is flowing from it” or how the moon’s “horns” are posi-
tioned relatively to Mount Kilimanjaro, promising “flowing rivers” (Roque de Pinho
et al. 2009; Field notes 2002-2004).

Another set of physical indicators that signal future rain include cloud formation
and behavior (i.e., low, heavy black clouds), wind direction, air temperature, and
sunset color. Distant lightning indicates impending rain (Field notes, 2002-2004;
Elderly woman, 2011). In Amboseli, thunderstorm and lightning are interpreted as
Enkai narok (“the god-which-is-black™) “beating the drought.” Observation or
knowledge of rainfall in other areas informs predictions for people’s home area s:
“Another way to know whether there’ll be rain here is [that] there’s a kind of rain
that rains in the west called enkoroine; when it happens people expect rain here”
(Senior elder, 2011). Assessments can combine multiple elements, as articulated by
a senior elder in Amboseli, January 2003:

We realized [we were in a drought] after December 1* [2002] because rain hadn’t happened
yet even in places that usually get lots of rain, so we knew [this drought] is dangerous.
These rains are the short rains coming late. But they might also be the long rains coming
early because rain is coming from all directions and the December sun was very hot and red,
which shows the end of the short rains. [...] We’re still hoping for rain in March or April
[long rains]. If that doesn’t happen, this [drought] will be terrible because most [of our
animals] have given birth between November and now.

Both nonhumans and humans are sensorially attuned to very fine changes in
environmental parameters: in Amboseli, I have witnessed people “smelling
rain” thirty km away from where we stood and cattle running toward pastures

#*Also, as explained by a senior elder, “[This year, 2011], we didn’t get the long rains, the
loonkokua. The Onkokua (the Pleiades) are supposed to rise at the beginning of the rains. And then
they descend. This year, they went down and it was still dry. There was no really long rains. Only
short rain for a few days and then again a few days and then it stopped.”
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where, according to Maasai onlookers, they “smelled rain.” Friends, on certain
nights, would point at their cattle’s restlessness, “excited from smelling the
coming rain.” Observations of biotic indicators are key in the Maasai forecast-
ing system. Some wild animals’ behaviors auspiciously signal the end of dry
spells. Wildebeests are known as the first animals to reach pastures where rain
will fall (see also Goldman 2006, 2007). Ostriches “roaring like lions” signal
the end of droughts: “[They] are like iloibonok®3® When they roar, we know
there’s something good ahead, God will rain (esha Enkai)” (Senior elder, 2004).
Specific sounds of the oltilo — a woodpecker, considered a bad omen —, inter-
preted by forecasting experts, signify forthcoming drought or rain. Other birds,
such as a rare crow species, are only seen when it is raining (Junior elder, 2009).
Maasai also monitor specific plant species’ phenology. Greening of Osilalei
(Commiphora spp.) and some acacias (Acacia spp.) during a drought indicates
incoming rain. Soil humidity is assessed by uprooting grasses. Additionally,
some experts forecast rainfall by reading intestines of sacrificed cattle and small
stock (Field notes, 2002-2004).%7

The domain of specialists, sign-based forecasting is currently perceived as
disappearing. The “elders who knew about the rain” are dying or dead.®®
Modernization is also blamed for “people [not] using the methods like the stars
and that certain rain. People think these things aren’t true because of modernity”
(Elderly woman, 2011). Finally, climatic instability itself hampers forecasting as
environmental indicators and weather events are no longer synchronized: “There
was that kind of rain. When it came closer [we knew] it would rain here [...].
Nowadays this isn’t working because that rain is not existing” (Senior elder,
2011). As summarized by a Talek elderly woman, “Now people don’t know how
to predict rain or drought because at the expected time, no rain comes, and at the
non-expected time, it rains.”

These widely shared perceptions of multifaceted changes in seasonality and
knowledge of rainfall dynamics form the backdrop against which I, next, examine
Maasai understandings of the 2009 drought and how people made sense of an event
that defied their expectations, predictions, and even prayers.

3 Ostriches (esidai, pl. isidan, “the beautiful one”) have a special significance in Maasai culture
(Roque de Pinho 2009).

% Oloibon, pl. iloibonok: ritual experts with divinatory powers.

¥ Described as “regular people with that natural power,” they are the same experts who predict “to the
day” when women will give birth (Field notes, 2002—-2004) and translate the speech of hyenas, com-
ing mostly from the Ilkisikon subclan of the Ilatayiok clan (Field notes, 2009). One of them, in
Kalesirua, was famous: “Menye Isaiah [Father of Isaiah] used to read goat intestines. He’d say ‘this
is dangerous, no rain this time’ or ‘people, get ready, lots of rain coming’ or ‘rain is coming and also
a worm problem.” He was very specific!” (Project photographer, Richard ole Supeet, 2009).

31n the Mara, the IInyankusi age-set members (i.e., men now in their 80s) are reputed to be the last
ones to know some signs.
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8.5 ‘“Closing the Gate’’: Impacts of the 2009 Drought

A little before starting fieldwork in 2009, a Maasai friend told me that his herd had
left Amboseli in search of forage after several rainy seasons had failed. Despite his
warning, on my way to Amboseli in July 2009, I was shocked to see Maasai cattle
grazing in Nairobi’s city parks and sidewalks and camels from northern Kenya tran-
siting in the peripheral neighborhoods — both unusual sights. Arriving in Kalesirua, I
could barely recognize this familiar horticultural area. The air was so dusty that
breathing was challenging.®® The contrast offered by patches of remaining swamp
vegetation and irrigated shambas* visually accentuated the overall aridity. By then,
ilmurran herders had already taken herds to the coast, Nairobi or Tanzania — for
many of them, the farthest they had ever traveled (see also Carabine 2014).%
Carcasses of large wild herbivores like zebras and wildebeest (and in the nearby
swamps, hippos, and buffaloes) lied rotting close to people’s homes, sometimes
inside water points used by people and livestock. The few cows around could barely
stand up, and people kept lifting them up. Kalesirua residents had never experienced
such devastation and repeatedly quoted the elders as saying “this is the worst
drought ever.”

Understandingly, this catastrophe and people’s survival strategies became the main
subject of my collaborators’ photography and storytelling (see pictures below; the cap-
tions are verbatim transcriptions of the narratives their authors shared in small groups
and at the community meeting). They photographed countless corpses of cattle and
wild animals (and “healthy, fat dogs™)*; fields raided by starving zebras and neighbors’
bulls; children, waiting and hungry, while their mothers engaged in exceptional farm-
ing casual labor (kibaruwa, Swahili); women carrying enormous loads of crop by-
products on their heads and backs to feed animals too weak to move*; and beloved,
previously protected trees turned into charcoal for sale. Their images illustrate the
extent to which people went to save their remaining animals: selling some at throw-
away prices to save others; feeding and lifting them up through the nights; offering
human food to calves and small stock; and, for the richest elders, renting trucks to
transport animals or purchased forage (facilitated by mobile money transfers) (Fig. 8.2).

Despite their best efforts, most families lost all their cattle, suggesting a drought
of unprecedented scale across Maasailand:

Some people had more than five hundred cows and now have nothing. This is called “you’ve
closed the gate” (eikelo kishomi), it means you have no more cows. You're left with nothing
[...] Members of your family come and contribute cows to you and that’s called ewolore,
a fundraiser. Now it’s done in money. This year is tough because ewolore must be done for

¥“Amboseli” derives from empusel: dry, parched land.

40 Cultivated plots (Swahili).

4 Olmurrani, pl. ilmurran: “the circumcised ones,” known as “warriors.”

“21n the Mara, hyenas are also said to have benefitted from the 2009 drought: “That time was a feast
for the hyenas: they really fattened (Maasai female community organizer).

“Crop by-products fed to livestock included maize stalks and cobs (powdered and made into
porridge), onion stalks, and bean leaves.
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Fig. 8.2 This is a very angry mzee. He’s looking at a plastic bag that was in the stomach of his
favorite cow. It died. It was hungry so it ate a plastic bag with wires inside. The cows are desperate.
I asked him if he’d seen a drought like this before, and he said “never.” He’s very famous, the chief
of my father’s age-set, the Iseuri. He’s 80 years old. He moved his cow to many places to make sure
it ate good grass. It was too weak, so he rented a truck to bring the cow back home. He bought a
lot of maize stalks to feed the cow, but it had already eaten the bag. So, he used a lot of money
trying to save it, in vain. He told me “people never give the drought credit,” which means that
whenever cows die, people say “it’s the plastic bag’s fault” or “it’s disease.” But the drought says
“No, I’'m the one killing your animals!” People do this because if they keep mentioning the
drought, it might prolong. This mzee is not very comfortable about keeping livestock anymore
because this cow died. He feels very sad and was giving me the story of his cow all the time. (Photo
and narrative: Richard ole Supeet)

everyone because everyone has closed their gates. So there’s no need to go into it because
everyone needs to be helped equally (Project photographer Daniel Koisinget*).

Stock associateship is another Maasai institution affected by the “terrible drought....
You’re even ashamed to give a goat to someone to make a friend because you know
it’s going to die” (Daniel Koisinget). A young woman implicitly suggests that
Maasai identity is also a casualty of the cattle losses: “Soon, Maasai won’t know
about engorno (butter) anymore.” Already challenged by land privatization, Maasai
reciprocity norms further suffered: “the drought is making people not accept others’

“This chapter contains many quotes by this photographer, Daniel Koisinget, as he was a prolific,
detail-oriented informant. He is the oldest in the photographers’ group (in his 50s). A respected
leader of several community organizations, he became the dedicated chairman of the Maasai
Photographers for Conservation, the association the photographers created at the end of the proj-
ect. During the project, he took almost no pictures but extensively facilitated debate among the
photographers and contributed in-depth information. The participatory photography approach was
interesting in that it brought to the fore my collaborators’ contrasting skills.
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Fig. 8.3 I found this mama who had gone to the swamp very early in the morning at 6 a.m. This
is the bag she brought back. She reached home carrying lots of maize stalks and found that the cow
that she had carried these stalks for had died and people had already removed its hide. The mama
is very tired. Maybe she’s sick in her back and elsewhere, and the cow has died. So she’s very sad,
and she’s returning the stalks to the bag. This was her last cow. This woman had so many cows!
She lost everything. Her son is a security guard in Nairobi. She really tried to save this cow. She
really struggled. Even the son became crazy. He’s refusing to come home. He isn’t working any-
more. This has really affected him. (Photo and narrative: Joshuah ole Katapa)

Fig. 8.4 This cow was affected by the drought. It’s already dead. People put thorns on it because
they’re going to burn it. We always burn dead cows because when a cow dies, other cows might
pass by and smell it. If a cow smells a dead cow, it gets shocked and might also die. If you don’t
burn a dead cow, then you must at least avoid the other cows coming near it. (Photo and narrative:
Kilowa ole Korduni)
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cows” (Senior elder, 2011). In Amboseli (Western 2010; Carabine 2014) and the
Mara, depression and suicide weighed heavily among people’s concerns, as this
junior elder explains:

In 2009 I moved my cows from Talek to Trans-Mara, about 100 km away. They were very
skinny. I was waking them up because they couldn’t walk, and I saw lots of carcasses. I
was so depressed to see my cows dying. I saw people lose hundreds and hundreds of cows
and commit suicide. [...] I remember two old men after all their cows died. They said
“this is the end of us.” They put a rope around the neck and hung themselves from trees.
They died because they said “How can I go back without my cows? This is the food my
family depends on. What will I give my children?” [...] In Maasai culture, [suicide] is not
accepted. It’s very, very rare. Very unusual, but it happens because of the love for the
cows. Especially the older generation, if they lose their old cows, they see that as the end
of their life. That’s it, there’s nothing more [...]. They went to raid other tribes; you know
they fought very hard to get their cows. So you know they’ll be very sad and may commit
suicide.

Some photographers portrayed the drought’s toll on both human and nonhuman
mental health (Figs. 8.3 and 8.4).

8.6 Making Sense of the “Worst Drought”

Confronted with untold devastation, the photographers, most of whom were not
alive during the 1960s emboot, spontaneously, and as part of our collaborative
research process, engaged in making sense of this climatic shock, reflecting on how
it compared with previous droughts and what it said about future rainfall and grass,
pondering whether they should rebuild their herds or further diversify their liveli-
hoods, and questioning their future as pastoralists. My collaborators surmised that
the drought had been years in the making:

Bad times started in 2006. We missed the short rains, mostly in the north, in Kaputei. Not
so much here. All the Kaputei and some Kangere and Matapato Maasai brought their cows
here because we had received rain and had grass [...]1.* A lot of people moved here. We
bought their cows at low prices, improved breeds for Ksh 1,000 [Kenyan Shillings], and
took them to our shambas. They fattened because we had good long rains in March-April
2006. So 2006 was fine here. Then 2007 started with very nice short rains that kept us
going. But 2007 long rains were not successful. So our problems started there! 2008: we got
no short rains, no long rains. Now, we’re having short rains but they’re not very good. (pho-
tographers’ group discussion).

To some observers, specific rainfall indicators forewarned the drought: “That small
rains month, Olapa loorkisirat (October; Table 8.1), in 2008, this sign [of the forth-
coming short rainy season] didn’t appear. The month when we receive heavy rains
and cows create lots of dung, Oloibor are (November—December), it didn’t happen,
it never rained [in 2008]” (Daniel Koisinget). Others contended that “this drought

#Kaputei, Kangere, and Matapato are neighboring Maasai sections (iloshon).
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wasn’t predicted because those specialists who can predict the rain [through] intes-
tines, the stars and the birds [...] have died” (Richard ole Supeet).

Equally worrisome was the fact that elders could not predict the drought’s conclu-
sion: “Wazee* are saying they’ve never seen a drought like this. They’re confused.
The other droughts weren’t like this. Now, they don’t know if it’s going to rain more.”
Eventually, people resorted to rainmaking prayers and sacrifices, “but we did all that
and nothing happened” (Daniel Koisinget). In December 2009, after some timid rains
and the land now greener, people mentioned that these recent rains were not ending
the drought —i.e., cows were still not having grass: “Now, the signs are not satisfying,
they’re not clear. A star hasn’t risen yet. When that star isn’t up, even if it rains, grasses
won’t grow, like right now: it’s raining but the grass is not growing and the cows are
not satisfied, and they should be” (photographers’ group discussion).

These developments were puzzling to Kalesirua residents, who explained the
gravity of the 2009 drought by comparing it to previous droughts. In Maa, years
featuring extreme events are named after their impacts, where cows migrate to,
animal behaviors, or foods people survived on. For instance, 1971-1972 and 1996
are both called Ilare loolkurto (“seasons of worms”) because of worms devastating
pastures*’ (Field notes, 2002-2004). In the early 2000s and in 2009, the previous
worst drought that informants consistently cited was emboot enkuruma sikitoi (“the
drought of the yellow maize”), which caused widespread famine and deaths in
Maasailand around 1961 and is named after the government-provided relief food.
My informants used it as the reference to assess the 2009 ordeal: “I asked my father,
he’s very old, he really knows, if there was any drought like this before and he said
‘yes, Olari loonkamirika, the year of powder milk’” (the other airdropped relief
food), explains photographer Daudi Oloomoni. That drought is also evocatively
named “the drought of the bones” because “people boiled old bones and drank that
water. Already this drought smells the same!” (Daniel Koisinget).

These comparisons highlight the 2009 emboot’s distinctive features, such as the
rainfall failure all over Kenya: “In normal droughts, there’s always a place with
some rain. But in this one, there’s been rain nowhere” (Daniel Koisinget). No mat-
ter where people moved their cows, they found no grass, indicating a truly bad
drought: “A drought is only bad if it rains nowhere. If it rains somewhere, we go
there” (photographers’ group discussion). The fact that rainmaking was not suc-
cessful was also intriguing.*®

The 2009 drought is seen as the worst drought within a worsening trend noticed
even by younger pastoralists:

We’ve been experiencing drought after drought. [...] Every school holiday I looked after cows.

I grew up herding. I can say it’s getting worse and worse. I remember a drought in 1984 when
I was very young; we lost lots of cows. I remember a very bad drought after high-school in

4 Mzee, pl. wazee (Swahili): elder, old man.

#7Other examples, among others: 1980 is “the season of the rats” (Olari loondero) after rodents
that ate grass and people’s stored food; 1997-1998 is Olari lenkare: “the season of the water,”
named after El Nifio rains.

“$1n contrast, a drought situation in 2003 in Amboseli was allegedly resolved by a sheep sacrifice
(the preparation of which I witnessed). It rained shortly thereafter.
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1993; we lost a lot of cows, but not like in the droughts of 2006 and 2009. Year after year it’s
getting worse and worse and more challenging and more problematic (Junior elder, 2011).

People recall the 1960s drought for its high human mortality, which did not happen
in 2009 in Maasailand. Still, people considered the 2009 drought worse and blamed
specialized pastoralism for the impacts of the 1960s drought — clearly articulating
their socioeconomic conceptualization of droughts:

Why this 2009 drought didn’t kill people is because we tried other ways of living, mostly
farming. This drought is worse than the “Drought of the bones.” Then, people didn’t have
knowledge: the swamps were here but people didn’t bother to farm. The Chyulu hills had lots
of grass but people weren’t using vehicles to take water there for their livestock. Otherwise,
they would have made it very well. Finally, it rained a lot after that. [...] Although there were
so many resources, people weren’t wise in terms of helping themselves through other ways;
they were not diversifying, only depending on cows. This is a bad drought but people are
wiser trying to save themselves in many ways. But still the cows died and up to now the rain
hasn’t been satisfying. And we’re not sure if it’s going to rain (Daniel Koisinget).

Maasai Mara informants also credited their economic diversification, in particular
market-based activities like livestock trading and renting out of urban plots, with
better surviving recent droughts.

8.6.1 Giraffes Like Goats and Cows Like Gazelles: Wildlife
Behavior During the 2009 Drought

Domestic and wild animals behaving in ways never seen before caught the eye of
the photographers, who used stories of “mad animals” to illustrate and assess this
drought’s exceptional character. Here, I examine a selection of their most represen-
tative photographs and narratives.*

One set of frequently portrayed behaviors includes wild animals being so hungry
that they get dangerously close to humans, let themselves be handled by them, and
even try to access food reserved for livestock. As photographer Daniel Koisinget
explains:

This is a really bad drought because wild animals have become mad. Warthogs come inside

the shamba when you're there. They’re eating and just looking at you. Even zebras are mad:

they come inside the shamba and if you chase them, [they don't run away], you can beat

them inside the shamba! I learned that there’s a lot of drought because if you offer maize
stalks [livestock drought fodder], the wild animals will come to eat them.

A remarkable instance of this behavior was captured by Lois Lanet (Fig. 8.5):%

“The resolution of some images is low because of some cameras’ low quality. No image was
improved. Some pictures by different authors represented the same “story,” so I was able to choose
the most representative one.

Tn another instance, elephants were photographed inside a settlement at night. However, the
photographer was (fortunately) too distant for the camera’s flash to reach it and allow for a
clear picture.
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Fig. 8.5 1took this picture
because of the drought. In
the evening, giraffes were
coming home, standing
near our boma, with
nothing to eat. This giraffe
was trying to get inside our
boma to eat the maize
stalks [reserved] for the
goats. It saw me and
started to go away slowly.
I took this picture to
remember that everything
is hungry. You see, even
the wild animals are trying
to be fed at home.

(Photo and narrative:

Lois Lanet)

Jackson ole Korduni, an o/murrani, the author of the iconic image introducing
this chapter (Fig. 8.1), in which two young men are pulling a zebra up by its tail (as
people do with drought-distressed cattle), explains:

This is really a unique thing happening because since time immemorial we’ve never seen
zebras being helped to stand up; being so weak that they cannot get up by themselves. So
this really explains this drought is bad to the extent that people help zebras to get up. Also,
this picture is good for records. I might say “Do you remember the year when people were
helping zebras up?”

This animal “madness” translates into exacerbated human-wildlife conflict, with
people caught in between their crops and starving large herbivores. The story shared
by Solomon ole Mutunkei at the community meeting sparked a heated exchange
between pastoralists, farmers, political leaders, and conservation NGO representa-
tives in the audience, illustrating how some images were politically deployed by
their authors (Fig. 8.6).!

5 For instance, photographer Naomi ene Jackson used her picture of skinny “desperate cows” wait-
ing for women to feed them maize stalks to argue that, contrary to Maasai men’s usual downplay-
ing of women’s livestock rearing competence, “in this drought, it is the mamas who saved the
cows, not the men.”
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Fig. 8.6 This elder is a farmer. He was guarding his farm night and day. But one day, unfortu-
nately, buffaloes came to his shamba at 7 a.m. He tried to chase them, but instead of running away,
a buffalo decided to run into the man. He tried to escape but was unsuccessful and was attacked. I
took this picture to show how these animals are attacking people, but no step is taken by the gov-
ernment. I took the picture so maybe government officials see this picture; they can be sympathetic
with these people and do something about them. It’s a serious problem. So many people are being
attacked by hippos! In this drought, more than five people were attacked by hippos. Now, he is in
hospital and needs help with medical bills. This drought is making buffaloes come out of the bush
in search for food. His family lost their harvest, and there’s no one to guard the shamba now
because the man is injured, at home. The government should compensate. These people are really
suffering because of the wild animals. (Photo and narrative: Solomon ole Mutunkei)

Maasai being keen amateur ornithologists (Galaty 1998; Roque de Pinho
2009), the photographers also depicted birds driven to eat unusual foods (Figs. 8.7
and 8.8).

Livestock feeding behavior was another frequent subject, with sheep and goats
depicted not only eating habitual drought foods, like osagararami (Acacia tortilis
pods), but also eating unusual foods “at home” (Fig. 8.9). Another series of images
shows cows browsing on unpalatable vegetation, namely thorn bushes, oltukai
palms (Phoenix reclinata; “We’ve never seen cows eating olfukai. This is really a
bad drought”), and oltulelai (Solanum incanum). The most iconic representation is
authored by Isaac ole Mutunkei (Fig. 8.10).

A most remarkable fact was that animals people had seen surviving previous
droughts were dying (Figs. 8.11 and 8.12). Other wildlife species “killed by the
drought” include giraffes, hippos (groups of them dead inside water), wildebeests,
and buffaloes. Photographers additionally commented on how the extreme dryness
changed some species’ physical appearance (Fig. 8.13).

They also documented unusual interspecific dynamics, shooting multitudes of spe-
cies brought together by hunger, and oddly mingling in unusual habitats (Fig. 8.14).
Finally, even trees that survived major droughts were dying in this one (Fig. 8.15).
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Fig. 8.7 This ostrich is eating olngosua (Balanites spp.) fruits. Ostriches usually eat grass, but
now there’s no grass, so it’s eating these fruits because of the drought. (Photo and narrative: Peter
ole Nkoyo)

Fig. 8.8 These crowned birds (African crowned cranes Balearica regulorum) are near the river.
They’re feeding on leeches because of the drought. They usually eat grass and little insects, when
it rains. They also follow the cows to eat little things in the dung. (Photo and narrative: Peter ole
Nkoyo)
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Fig. 8.9 1 took this picture because of the drought. This calf is eating maize porridge in a cooking
pot because its mother is dead, so the owner is feeding it so it doesn’t die. The calf is now dead. I
took this picture because this is something to remember. The owner had lots of cows, and this is his
last one. He lost all his cows. I gave him this picture. He said “I must show people I had lots of
cows and that this was the last one”. (Photo and narrative: Noah ole Kilelo)

Fig. 8.10 Cows normally graze but now they’re competing with gazelles! It’s unique to see cows
raise their necks to take leaves from a tree. (Photo and narrative: Isaac ole Mutunkei)



Fig. 8.11 This is from when I was in the field doing this research. I found that not only cows died
because of the drought: this drought is taking almost everything! In past years, we’ve never seen a
drought of this kind killing cows and also wild animals. This drought is very serious. The 2000
drought was not like this one! (Photo and narrative: Joseph ole Shenaai)

Fig. 8.12 The drought has affected this warthog so that there’s nothing else it can eat. I never
heard of drought killing warthogs before because they usually eat leaves, but leaves are now dry,
so it seems that the drought is extremely bad. It’s not easy for warthogs to die because of drought.
Usually, warthogs don’t die in droughts. This warthog decided to come and eat small grass near the
water, but it’s so weak that it had no strength to walk away from the water. (Photo and narrative:
Shadrack ole Metui)



Fig. 8.13 These elephants were trying to enter a shamba by force. They don’t look healthy.
They’re reddish in color because it’s dry and they’re exposed to the wind. When it’s not dry, there’s
grass so they’re not exposed to the wind. Now it’s dry to the extent that their color changed because
this drought is very severe. (Photo and narrative: Simeon ole Kasaine)

Fig. 8.14 1 took this picture to show different species of animals not previously seen in the
swamps, like warthogs, zebras, gazelles, and birds. It shows that this is a serious drought because
these animals do not usually come to the swamps. Zebras are known to come for water to drink and
go back. Warthogs are known for staying in dry areas. But because of the drought, they’re all com-
ing to this area because it’s a bit green and, the main reason, to look for food. It means they can’t
get their food where they used to. (Photo and narrative: Solomon ole Mutunkei)
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Fig. 8.15 Trees are being
cut for firewood. This

is one effect of the drought.
If there was rain, this tree
could survive. This is a
very bad drought to the
extent that this oltepesi
(Acacia tortilis) died.
(Photo and narrative: Peter
ole Nkoyo)

8.7 Discussion

8.7.1 Knowing the Weather and Adapting to a Changing
Climate in Maasailand

Information on climate change in East Africa at both the national and local scales is
still scant (Herrero et al. 2010). This study complements research findings on
Maasai knowledge of rainfall patterns and meteorological system in Kenya and
Tanzania (Goldman 2006, Mwangi 2016, Rutten 2016). Over a decade, in Kajiado
and Narok counties, Maasai perceptions are broadly consistent, featuring longer dry
seasons, more intense rains and droughts, and altered temporal and spatial distribu-
tion of rainfall, which all hurt livelihoods and mental well-being. Maasai observa-
tions are aligned with observations of increased climatic variability by other East
African farmers and pastoralists (Speranza et al. 2010; Galvin et al. this book;
Luseno et al. 2002; Orlove et al. 2010) and natural resource-dependent populations
around the world (Savo et al. 2016).

Maasai perceptions of a drying trend are, however, neither in line with a projected
wetter East Africa (Herrero et al. 2010) nor confirmed by instrument data collected in
Maasailand (Roque de Pinho et al. 2009; Speranza et al. 2010; but see Mwangi 2016).
Some authors (e.g., Savo et al. 2016) argue that the value of investigating indigenous
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knowledge of weather and climate lies precisely in this discrepancy: by assessing dif-
ferent parameters at different scales, indigenous and scientific knowledge of climate
are, instead, complementary to each other. As we saw, Maasai analyses of the weather
are fine-grained, reflecting subtle alterations and detecting quantitative and qualitative
changes in rainfall, including in its spatial and day-by-day distribution, as well as the
effects thereof on ecological dynamics and people’s livelihoods. Such microscale
information can thus enrich lower-resolution meteorological data (Speranza et al.
2010) that feature regional averaging of rainfall amounts (Mwangi 2016), and illumi-
nate dynamics that are not captured by meteorological instruments and models (Marin
2009; Savo et al. 2016). The Maasai concept of drought itself emphasizes dimensions
that are critical for coping with droughts and that may not adequately feature in poli-
cies based on scientific assessments of droughts (Goldman et al. 2015). Accordingly,
for Maasai, alleviating the effects of a drought chiefly means “rescuing” their cattle.
From their perspective, focusing relief efforts on livestock survival and condition is
therefore crucial (but see Lesorogol 2008).

8.7.1.1 An Obsolete Forecasting System?

With Enkai’s unfathomable “politics™ at play today, Maasai are finding their fore-
casting system increasingly tested by climatic volatility and lack of inter-generational
knowledge transmission. Other natural resource-dependent populations also report
that their meteorological knowledge has become less effective (Savo et al. 2016;
Speranza et al. 2010). This presents southern Kenya Maasai with a conundrum:
their increasingly spatially constrained livelihoods mean that forecasting temporal
and spatial distribution of rainfall correctly is ever more crucial for guiding decision-
making across fragmented landscapes that offer obstacles to livestock movements.
Yet, current climatic instability is hampering their very capacity to anticipate
weather events and thus cope with them by moving their animals. In addition, while
positively perceived by many of my younger informants, the economic diversifica-
tion strategies they are trying and envisioning as solutions to survive ongoing cli-
matic changes may further undermine their adaptive capacity by promoting more
sedentary land uses.>

8.7.1.2 Maasai Understandings of the 2009 Drought and ‘“Mad”
Creatures

Through their photography and insightful narratives, my Amboseli research collabora-
tors put to images and words the simultaneously climatic, ecological, and socioeco-
nomic phenomenon of drought (Goldman et al. 2015; Mwangi 2016) in its extreme
2009 manifestation. In Africa, studies of changes in extreme events and on droughts’
spatiotemporal distribution at fine scales are still lacking (Herrero et al. 2010; Mwangi

2See the Maasai Voices on Climate Changes (and other changes, too) (2013) participatory docu-
mentary for youth perspectives on those strategies.
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2016). By sharing personal perspectives on how humans and nonhumans experienced
this extreme drought at the microscale of a wetland environment located within a dry-
land, this participatory study contributes to the study of climatic extremes in Africa and
the local scale contextualization that is key to devising adaptation policies.

With its impacts magnified by ecological and socioeconomic factors, the 2009
Kenyan drought signified a major “turning point” (Western 2010) for pastoralists.
To Amboseli residents, this disaster represents a high number of “firsts,” namely the
first time herders traveled that far, the first time certain coping strategies were used,
the first time animals ate certain foods, and the first time some wildlife species were
seen dying. In this drought, even wealthy elders who hired vehicles to transport their
cattle to better pastures lost them. Everyone, rich and poor, “closed their gates.”
Throughout the land, the drought this time was “the same” for everyone. That peo-
ple did not predict this drought also highlighted to my collaborators both how out-
standing it was and the decline of Maasai meteorological expertise. Yet, their
photographic records suggest that their skills in observing and analyzing ecological
dynamics were central to how they made sense of the drought. In particular, they
used their pictures of unprecedented animal behavior to collaboratively analyze and
critically reflect on the exceptional scale of this drought, simultaneously revealing
their sophisticated knowledge about wildlife ecology and behavior (Goldman 2006,
2007; Roque de Pinho 2009). Some of the depicted animal behaviors reflect unusual
coping strategies implemented by individual animals, e.g., eating out of their dietary
range and habitats. If reoccurring in the future, such behavioral shifts may signal
that local ecological conditions are becoming untenable for some mammals and
birds. As species, too, are reacting to changing conditions, my collaborators’ photo-
graphic records may be a harbinger of future conditions.

To the best of my knowledge, this study is the first that describes local observa-
tions of strongly altered animal behavior during a disastrous drought in Africa. In
studies of local experiences with climate change in East Africa, animals usually
feature as drought/rainfall indicators (e.g., Luseno et al. 2002; Speranza et al.
2010) and as protagonists of human-wildlife conflicts (Hazzah et al. 2013; Mariki
and Svarstad 2015). Beyond these utilitarian aspects, the photographers, however,
were interested in animal behavior per se, e.g., how hunger drove animals to mad-
ness and despair — even in species known to survive droughts.>® Such observations
confirm Maasai interest in watching wildlife independently of their instrumental
value (Roque de Pinho et al. 2014). These data on animal drought responses
emerged from the participatory photography process. It is information that I did
not expect and deserves further investigation in Maasailand and elsewhere. For
instance, it would have been interesting to ask elders who had lived through previ-
ous droughts which animal behaviors they, too, saw for the first time during the
2009 drought. Next, I discuss the value of participatory visual research approaches
for researching local observations of changing environmental processes and
related policy-making.

3 Kenya Wildlife Service et al. (2009) noted the movements of buffalos, zebras, and wildebeests
into the Amboseli swamps as signs of an unprecedented drought.
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8.7.2 Collaborative Visual Research for Climate Change
Research and Policy-Making

Mwangi (2016) stresses the need to engage multiple sources of data in assessing
Maasai drought adaptive capacity and that “external analysts (scientists and policy-
makers) should learn about drought from the affected” (Mwangi 2016: 13).
Raygorodetsky and Green (2010) and Button and Peterson (2009) also argue that
collaboration between researchers and community members is crucial for the inte-
gration of local knowledge of environmental processes with scientific knowledge
with a view to develop responses to climate challenges. Finally, Reid et al. (2014)
emphasize the value of the ecological knowledge held by the pastoral peoples that
inhabit rangelands undergoing rapid socioecological changes globally.

During the 2009 drought, engaging Maasai agropastoralists as co-researchers of
their own realities resulted in such complementary, personal, subjective information
on local social and ecological processes, in the form of voluntarily contributed
visual and narrative data. This participatory approach also allowed for vividly docu-
menting unusual aspects of this drought’s impacts. My collaborators explained
that holding cameras made them focus their attention on what was unfolding around
them and stimulated them to shoot aspects of their experiences they might not have
thought of mentioning in interviews. For instance, some photographers actively
sought wild species they had never seen before. Others brought to my attention situ-
ations whose significance I would have missed (e.g., a calf eating human food in a
cooking pot). I contend that this method elicited better information on local obser-
vations of biodiversity during a drought than interviewing alone. In contrast, even
though my Maasai Mara informants might also have witnessed unusual animal
behaviors during the 2009 drought, they never mentioned those in interviews.

The 2009 drought was enacted differently by Maasai pastoralists across the inter-
national border (see Goldman et al. 2015) and across households (Mwangi 2016). In
the Amboseli swamps, people did not starve, and water points did not dry, as in other
parts of Kenya, but this drought was still the worst because everyone ‘“closed their
gates” — everyone lost all their cattle. My collaborators’ photography and storytelling
clearly highlighted unexpected dimensions of the complex socioecological dynamics
(Western 2010) underlying the worst drought ever (for people and wildlife) in an area
paradoxically endowed with permanent water sources. In so doing, they also showed
that the Maasai concept of drought is dynamic, acquiring new meanings as people
experience new impacts and observe evolving ecological dynamics, in this case
expanding it to include unprecedented wildlife behaviors.

The participatory process proved suitable for collecting data during a climatic
disaster as it avoided the time constraints of individual interviews, with photogra-
phers shooting while they conducted their daily activities and discussing their
images in groups. It was also appropriate under the circumstances of families
grieving the loss of their beloved animals. Previous studies of Maasailand droughts
use quantitative parameters (i.e., precipitation data; mortality rates) to assess
impact on human and nonhuman populations. However, Maasai are reluctant to



176 J. Roque de Pinho

“count children and cows,” i.e., to reveal one’s wealth in livestock and children,>
and extremely reticent to dwell on dead or injured family members and livestock
(Roque de Pinho 2009). This cultural characteristic affects the reliability of survey-
based approaches, which will only very partially account for how Maasai experi-
ence climatic (and other) disasters. Instead, through photographing and being
photographed, unexpectedly (given the local negative relationship with photogra-
phy), people (even elders) felt comfortable and were even eager sometimes to cre-
ate and share visual records of their woes “for [their] children and grandchildren,”
as many acknowledged.®

Importantly, besides contributing ethnographic data on how biophysical manifes-
tations of global warming are locally understood, experienced, and dealt with, par-
ticipatory visual research also helps marginalized voices and knowledge reach
external and policy-making audiences and fosters local engagement in critical debate
(see Gubrium and Harper 2013; Wang and Burris 1997; Wang et al. 1996). The pho-
tographers used their images and stories to educate the community meeting audience
and share grievances with the conservation NGOs and leaders. Beyond the visual
impact of images, though, the collaborative process itself may promote social change.
My collaborators acknowledged that they acquired new knowledge through several
processes that occurred during this project: by interviewing elders, by collectively
reflecting on their representations of the drought, and by debating their concerns over
the continued, even if partial, reliance on livestock. While producing relevant infor-
mation for policy-makers, the project thus contributed to critical dialog and aware-
ness among participants, and fostered a debate with and among their audience.

Also, the project was economically beneficial for some photographers who
started photography businesses. A demand for records of the drought’s impacts
developed in the community, and photographers got paid for taking those pictures.
Pride and heightened self-esteem of photographers and their community ensued
(“Now, it’s not only foreigners who can take photographs”). Finally, amidst the
devastation, photographers also shared uplifting, well-appreciated stories, featuring
“smart cows” climbing hills to wait for their owners bringing them food, Maasai
elders (innovatively) eating cabbages,*® and schoolchildren planting trees.

3 This is believed to elicit jealousy in onlookers and thus bad luck through “having eyes”
(evil eye).

3This also came as a surprise because, given the tough conditions and people’s high levels of
stress, | had expected that people would not want nor would have the time to participate and thus
that the project would fail. Instead, the project elicited widespread enthusiasm, which suggests the
appeal of visual and participatory approaches.

% Traditionally, Maasai pastoralists distinguish endaa enkishu (food from the cow) and endaa
enkop (food from the land), the former being much more appreciated than the latter.
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8.7.3 Limitations and Future Research

Except for the 2011 Maasai Mara study, I did not collect systematic data on local
perceptions of climatic challenges nor on observed changes in biotic indicators of
climate. It is unlikely, though, that people have not noticed the latter. Maasai knowl-
edge of climate change through their observation of biodiversity should be further
investigated. As indicator species are also adapting to changing conditions, are peo-
ple identifying new indicators or new behaviors and phenologies, as suggested by
Speranza et al. (2010)? Which abiotic and biotic indicators are people finding to
be reliable and unreliable now a days ? Also, are people noticing emerging trends in
rainfall seasonality in what they initially perceived as erratic? Finally, we might ask
to what extent Maasai pastoralists are integrating climate information from other
sources and whether the younger generations are leading the way in creating new
knowledge about climate (see Sousa and Luz 2018).

8.8 Conclusion

This chapter examined two types of climate- and weather-related observations of the
biophysical environment by Kenyan Maasai pastoralists covering different temporal
scales: first, long-term, inter-generationally transmitted observations of weather pat-
terns and associated environmental indicators, which inform their climatological
knowledge and meteorological expertise; second, short-term, individual observa-
tions of biodiversity in the form of “snapshots” of animal behavior captured through
the media of photography and storytelling during a recent climatic shock, the
extreme 2009 drought. The latter partly underlie my Maasai collaborators’ assess-
ment of this extreme weather episode as a drought without precedent, part of a trend
of more frequent and intense droughts. This drought might well be a forerunner of
future extreme climatic events (disastrous floods hit Kenya in 2018) induced by
global warming and whose local impacts are exacerbated by socioeconomic and
cultural transformations that hinder people’s coping. Policy-making targeting climate
change must thus pay attention to local knowledge and local experiences of increas-
ing climatic instability. Pro-pastoralism policies, such as the African Union’s Policy
Framework for Pastoralism in Africa (2010), which acknowledge the importance of
pastoralist knowledge, are a step in the right direction.
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Chapter 9

Operationalizing Local Ecological
Knowledge in Climate Change Research:
Challenges and Opportunities of Citizen
Science

Victoria Reyes-Garcia, Alvaro Fernandez-Llamazares,
David Garcia-del-Amo, and Mar Cabeza

Abstract Current research on the local impacts of climate change is based on con-
trasting results from the simulation of historical trends in climatic variables pro-
duced with global models against climate data from independent observations. To
date, these observations have mostly consisted of weather data from standardized
meteorological stations. Given that the spatial distribution of weather stations is
patchy, climate scientists have called for the exploration of new data sources.
Knowledge developed by Indigenous Peoples and local communities with a long
history of interaction with their environment has been proposed as a data source
with untapped potential to contribute to our understanding of the local impacts of
climate change. In this chapter, we discuss an approach that aims to bring insights
from local knowledge systems to climate change research. First, we present a num-
ber of theoretical arguments that give support to the idea that local knowledge sys-
tems can contribute in original ways to the endeavors of climate change research.
Then, we explore the potential of using information and communication technolo-
gies to gather and share local knowledge of climate change impacts. We do so
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through the examination of a citizen science initiative aiming to collect local indica-
tors of climate change impacts: the LICCI project (www.licci.eu). Our findings
illustrate that citizen science can inspire new approaches to articulate the inclusion
of local knowledge systems in climate change research. However, this requires out-
lining careful approaches, with high ethical standards, toward knowledge validation
and recognizing that there are aspects of local ecological knowledge that are incom-
mensurable with scientific knowledge.

Keywords Climate change - Co-production of knowledge - Downscaling -
Ethnoclimatology - Indigenous and local knowledge - Information and
communication technologies

9.1 Introduction

While there is well-established evidence that climate is changing (IPCC 2013), we
still have a poor understanding of how climate change differentially impacts physi-
cal and biological systems across the globe (Stott et al. 2010). Scientists acknowl-
edge that downscaling global models to resolutions that are relevant for
policy-making is challenging. This is so because of the uncertainties introduced by
both the downscaling techniques and the coarse-scale data that drive global models
(Zou et al. 2010). Social scientists argue that a better understanding of local climate
change also requires a thorough analysis of its impacts on local social-ecological
systems (Adger et al. 2013; Crate 2011). Local communities experience climate
change impacts differently, not only because such impacts are place-specific but
also because local economic systems and culture mediate climate change impacts
on social-ecological systems (Barnes et al. 2013).

In their quest to better understand local climate change impacts, both natural
and social scientists are challenged by the scarcity of data. This has resulted in
climate scientists calling for the exploration of new data sources (Rosenzweig
and Neofotis 2013). Within this context, several authors have argued that local
ecological knowledge has an untapped potential to contribute to furthering our
understanding of local impacts of climate change (Barnes et al. 2013; Savo et al.
2016). Researchers have documented many instances in which Indigenous
Peoples and local communities (IPLC) with a long history of interaction with
their environment have developed complex knowledge systems that allow them
to detect changes in local weather and climatic variability as well as the impacts
of such changes in the physical and the biological systems on which they depend
(Fernandez-Llamazares et al. 2015; Orlove et al. 2000; Reyes-Garcia et al.
2016). Moreover, researchers also claim that — beyond their potential to detect
changes on physical and biological systems — insights from local knowledge
systems can improve our understanding of how climate change impacts local
socioeconomic systems and livelihoods (Ford et al. 2016; IPCC 2014; Nakashima
et al. 2012). Given that the way in which people perceive changes influences
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how they respond to them (Weber 2011), understanding the perceived impacts
of climate change on local social-ecological systems could contribute to the
development of appropriate adaptation and mitigation policies (Ford et al. 2016;
Tengo et al. 2014).

Despite this potential, insights from local knowledge systems continue to be
largely absent from both climate change research and global climate policy fora
(Ford et al. 2016; IPCC 2014). Several reasons explain this absence. First, schol-
ars have argued that it is difficult to discern whether locally reported impacts to
physical and biological systems can be really attributed to climate change, as the
complexity of such systems and confounding drivers of change (e.g., geological
processes, land-use change, or human demography shifts) make attribution diffi-
cult (IPCC 2014; Rosenzweig and Neofotis 2013). While the problem of attribu-
tion is common to any research on climate change impacts, it seems to be
aggravated when assessing localized impacts through local knowledge. Second,
even scholars who recognize the potential value of local knowledge systems
acknowledge that such knowledge systems are epistemologically different from
scientific knowledge (Ford et al. 2016). Researchers working on local ecological
knowledge have argued that, while this type of knowledge is based on factual and
direct observations of biophysical phenomena, it is also largely perceptual, inher-
ently tacit, and held in embodied experiential forms (i.e., not articulated in a form
easily accessible to others; Garay-Barayazarra and Puri 2011; Orlove et al. 2010).
Given these characteristics, it is difficult for local people to express their observa-
tions of climate change impacts in a way that can be compared with instrumental
data (Reyes-Garcia et al. 2018b). Such epistemological differences make it diffi-
cult to engage insights from these knowledge systems within the quantitative
approach prevalent in climate change research (Adger et al. 2013). Finally, the
spatial and temporal resolution of local knowledge tends to be less well defined
than that of instrumental observations. For example, by nature of their mobile
lifestyle, hunter-gatherers or nomadic pastoralists can gather ethnoclimatic infor-
mation over areas larger than the ones covered by weather stations, which can
result in a spatial mismatch between both measures (Ferndndez-Llamazares et al.
2017; Marin 2010).

In the face of these challenges, in this chapter, we discuss an approach that
aims to bring insights from local knowledge systems to climate change research.
First, we present the theoretical arguments that give support to the idea that local
knowledge systems can contribute in original ways to the endeavors of climate
change research. Then, we explore the potential use of information and commu-
nication technologies (ICTs) to gather and share local knowledge of climate
change impacts. We do so through the examination of a citizen science initiative
aimed at collecting local ecological knowledge on climate change impacts
around the world: the Local Indicators of Climate Change Impacts (LICCI) proj-
ect (www.licci.eu). Specifically, we discuss the opportunities and challenges of
this approach to meaningfully gather local knowledge for understanding local
climate change impacts.
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9.2 The Theory: The Complementarity of Local
and Scientific Knowledge Systems in Climate Research

Researchers have long debated the epistemological status of local knowledge sys-
tems in relation to mainstream scientific knowledge (e.g., Brokensha et al. 1980).
This debate is also lively in climate change research, since some authors argue that
there has been little effort to create synergies between scientific and local knowl-
edge systems (Ford et al. 2016). On one side of the debate, many scientists consider
scientific validation of local knowledge as a prerequisite for the inclusion of such
knowledge in many research frameworks (see the discussion in Agrawal 1995).
Along these lines, most previous studies aiming to bring local knowledge to climate
research have often attempted to compare scientific data with local observations of
climate change (e.g., Chaudhary and Bawa 2011; Marin 2010). For example, the
authors of a recent meta-analysis of local indicators of climate change by resource-
dependent societies around the world state that the local observations included in
the study had been verified (...), demonstrating that the observations from individ-
ual case studies are consistent with climate data (Savo et al. 2016:462). While con-
sidering both knowledge systems as valid, these studies tend to evaluate the accuracy
of local knowledge systems through scientific validation, implicitly confining local
and scientific knowledge to discrete categories (Simpson 2004).

On the other side of the debate, other authors argue that knowledge generated by
different knowledge systems should be viewed as valid in their own right (Pyhild
et al. 2016; Sutherland et al. 2013; Tengo et al. 2014). In that view, conflicting or con-
tradictory evidence between — or within — different knowledge systems should not be
neglected, dismissed, or concealed, but rather considered as a starting point for further
knowledge generation. This recognition is precisely the cornerstone of the multiple
evidence base (MEB) approach, which has been proposed as a mechanism to create
synergies across knowledge systems in sustainability science (Sutherland et al. 2013;
Tengo et al. 2014). The MEB approach attempts to bring together different knowledge
systems on an equal platform where validation of knowledge occurs primarily within
rather than across knowledge systems and where the knowledge generated by each
system is viewed as useful in itself (Schweizer 2006; Tengo et al. 2014, 2017). This is
important because, when local knowledge becomes scientized and assimilated within
Western epistemic frameworks, it is often deprived of its local meaning (Mistry and
Berardi 2016). As a result, a narrow understanding of what constitutes valid data can
easily lead to the exclusion of essential insights from other knowledge systems (Klein
et al. 2014; Mistry and Berardi 2016). Moreover, using the validation methods of a
certain system to evaluate the reliability of knowledge from another system compro-
mises the quality and/or integrity of the knowledge being “validated” (Berkes 2008;
Nakashima and Roué 2002), which can be disempowering for local knowledge hold-
ers (Nadasdy 1999; Pyhild et al. 2016). Alternatively, the identification of comple-
mentarities and contradictions between different knowledge systems can generate
synergies that contribute to an enriched understanding of a process (Tengo et al. 2014,
2017). This approach has provided an overall framework for integrating different
knowledge systems in science-policy arenas and agreements such as the
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Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services
(IPBES) or the Convention on Biological Diversity (CBD) but has yet to be integrated
into climate research (Tengo et al. 2017).

Following this second line of thought, here we argue that climate research would
benefit by focusing on bridging different knowledge systems and experimenting
with the co-production of knowledge in its quest to understand climate change
impacts. Previous research suggests that there are two specific aspects for which
local knowledge systems could complement scientific knowledge on the local
impacts of climate change. First, local knowledge systems have the potential to fill
spatial and temporal gaps in instrumental climatic data. And second, local knowl-
edge systems could provide rich and fine-grained accounts of climate change
impacts, beyond standard climatic measures (Reyes-Garcia et al. 2019b). We briefly
discuss these two potential contributions.

9.2.1 Local Knowledge Systems Can Fill Spatial and Temporal
Gaps in Instrumental Observations

To date, the main tools available to project changes in climate are global circulation
models (GCMs), i.e., mathematical representations of atmospheric, oceanic, and
biotic processes that govern the global climate system. In combination with emission
scenarios, GCMs are commonly used to project future climates and thus have become
standard in all IPCC assessments (e.g., [PCC 2013). However, these climate models
are best used to represent global and continental processes, operating at scales that
are coarser than those at which impacts are observed and managed (e.g., Giorgi et al.
2009; Rummukainen 2016). Although resolution is increasing with computer power,
GCMs have limited capacity to simulate climate variability and extreme events (e.g.,
Huntingford et al. 2003; Schaeffer et al. 2005) or key regional or local climate
aspects, a situation that led to calls for higher resolution in climate projections
(Mearns et al. 2001). Consequently, the last decade has seen a burst of efforts to
increase the model’s resolution through diverse downscaling approaches (IPCC
2007; Maraun et al. 2010; Rummukainen 2010). For example, the IPCC report
(2013) largely took into account regional climate models (RCMs), i.e., models of
biophysical processes nested within GCMs but allowing for further resolution by
taking into account regionally relevant processes (e.g., orography, land-sea contrasts).

The performance of climate models (i.e., GCMs, RCMs) is often evaluated by
simulating historical trends in climatic variables and then comparing them against
independent observations mostly obtained from standardized weather stations. A
major caveat of this approach is that instrumental data from standardized weather
stations is patchy, both in space and time. Thus, there are important geographical
gaps on weather station coverage, particularly in Central Africa, the Amazon,
Southern and Southeast Asia, and the Arctic (Fig. 9.1). Similarly, we lack historical
climate records for a large part of the globe (New et al. 2002). Gaps in instrumental
data can be addressed in a variety of ways. For example, climatologists have used
data interpolation techniques (e.g., Hijmans et al. 2005). Such techniques, however,
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Fig. 9.1 World distribution of weather stations. (Source: Fernandez-Llamazares 2015)

bring added uncertainties to modeling results (Brohan et al. 2006). An alternative
approach has been to use data sources that are prior to instrumental records such as
newspapers, ships’ logs, weather diaries, or ancient manuscripts providing informa-
tion on phenomena such as flowering and harvest dates or grain prices (Grau-
Satorras et al. 2019; Lawrence 2009; Whitfield 2001).

Thus, spatial gaps in instrumental observations could be complemented with
information from local knowledge systems as (1) such gaps do overlap with areas
inhabited by IPLC with a long history of interaction with their environment and (2)
the proxies used from data prior to instrumental records resemble closely the infor-
mation encoded in local knowledge systems (Green et al. 2010; Turner and Clifton
2009). Indeed, the first studies on this line have already contributed to climate
research in several ways. For example, in the Arctic, Inuit reports of changes in
weather predictability (based on linkages among winds, animal behavior, and ice
conditions) led scientists to examine the particularities of the local climatic system
finding evidence of a strong drop in temperature in the local spring afternoons,
somewhat at odds with changes on a larger scale (Weatherhead et al. 2010). In the
same vein, research among the Tsimane, an Amazonian hunter-horticultural society,
shows that their observations of climatic variability, although at odds with predic-
tions from global models, were congruent with predictions from local meteorologi-
cal stations (Fernandez-Llamazares et al. 2017), suggesting that local knowledge
can be instrumental to enhance our understanding of local climate in regions for
which climate station data are meager, at best. In sum, collective memory encoded
in local knowledge systems could be an alternative data source when evaluating
climate models, downscaling projections, and/or interpolating gridded climate data.
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9.2.2 Local Knowledge Systems Can Provide Information
on Impacts on Biophysical Systems

A recent review of local indicators of climate change impacts has found that most
previous research has focused on reports of local indicators of changes in the cli-
matic system (i.e., temperature and precipitation) (Savo et al. 2016). While there are
instances in which IPLC present accurate perceptions and documentation of change
in the climatic system, research also shows that, often, climate change is better per-
ceived and described through its impacts on the physical and the biological systems
(Reyes-Garcia et al. 2016).

People with a long history of resource dependence seem to be in a unique posi-
tion to provide first-hand descriptions of the complex responses to climate change
of physical and biological systems (Gearheard et al. 2011; Krupnik 2009; Moller
et al. 2004). Indeed, previous work has already documented the richness of local
knowledge systems regarding changes in local physical and biological systems (see
Reyes-Garcia et al. (2016) for a review). For instance, IPLC can provide a rich set
of indicators referring to changes in the hydrological system and the cryosphere,
including changes in snow cover, sea ice, lake ice, river ice, glaciers, ice sheets, and
permafrost (e.g., Alessa et al. 2008; Gearheard et al. 2006; Laidler 2006; Nichols
et al. 2004; Pearce et al. 2010; Riseth et al. 2011). Local observations of climate
change impacts have also reported changes on coastal systems and particularly in
relation to sea-level rise (Crona et al. 2013). Reports of impacts on the soil systems
include changes in soil moisture (Kassie et al. 2013) or soil erosion (Boillat and
Berkes 2013). Similarly, IPLC have reported many changes in biological systems,
with a large emphasis on changes in terrestrial systems — often referring to specific
species — and in seasonal events (e.g., Eisner et al. 2013; Krupnik 2009; Lantz and
Turner 2003; Mallory et al. 2003; Prober et al. 2011; Tam et al. 2013).

This potential contribution of local knowledge systems to climate research seems
even more important after the IPCC Fifth Assessment Report stressed that climate
research should go beyond the climatic system and also include the biophysical sys-
tem (IPCC 2013). Considering a general lack of scientific documentation on how
temperature changes and other climatic variability affect many of the biophysical sys-
tems of the world, local knowledge systems could become an alternative data source.

9.3 Challenges and Opportunities of Citizen Science

While theoretical arguments could give support to the idea that bringing insights
from local knowledge systems into climate research could result in the generation
of new knowledge, few empirical examples exist aiming to materialize this theoreti-
cal approach. In this section, we explore the potential of one of them, citizen sci-
ence, to bring insights from local knowledge systems into climate research. We
discuss both opportunities and challenges of the approach based on ongoing efforts
to operationalize it.
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Previous studies aiming to generate synergies between local and scientific
knowledge on climate change have mostly relied on ethnographic fieldwork to iden-
tify local observations of impacts generated by climate change (Crona et al. 2013;
Galloway-McLean 2010; Reyes-Garcia et al. 2019b). The approach, while informa-
tive, is highly time-consuming and — ultimately — under the researcher’s control. To
achieve a more faithful representation of local knowledge, methodologies based on
the sharing of information by knowledge holders themselves would be more appro-
priate (Berkes 2017; Ford 2012; Ludwig 2001). In that sense, the use of citizen
science provides an alternative to the standard ethnographic fieldwork, as this tool
holds the potential both to promote the exchange of knowledge among an extended
community of users and to make available local knowledge to the society at large,
including climate researchers.

Citizen science was born at the beginning of the twentieth century and has flour-
ished since then (Shirk et al. 2012). Citizen science has evolved from the use of
nonscientist participants to conduct specific scientific tasks, like reporting abun-
dance and species distribution, to citizens’ participation in the design of scientific
projects (Devictor et al. 2010; Dickinson et al. 2012) and recently to the creation of
citizen observatories (Grainger 2017). Some citizen science projects have aimed at
collecting local knowledge on climate change. For example, the Australian
Government Bureau of Meteorology built a Web-based project where aboriginal
communities can enter their weather calendars (http://www.bom.gov.au/iwk/;
Lefale 2010). Some of these initiatives have tried to create bridges between different
knowledge systems contributing information on climate change. One of such initia-
tives is a project by the National Institute of Water and Atmospheric Research of
New Zealand (NIWA) which aims to bring together Maori ecological knowledge
and practices with Western scientific methodologies of climate observations,
research, assessment, and response to human-induced climate change (https://www.
niwa.co.nz/te-kiiwaha; King et al. 2008). Similarly, the Alaska Native Tribal Health
Consortium (ANTHC) has developed an online platform where scientists and
Alaskan Indigenous Peoples submit and share observations about unusual environ-
mental and weather events (Local Environmental Observer (LEO) Network: https://
www.leonetwork.org). While citizen science initiatives might offer the potential to
create synergies between local knowledge holders and climate change researchers,
they are not free from challenges. In what comes, we explore some of the challenges
we have encountered while designing a platform to collect local observations of
climate change under the framework of the LICCI project (Local Indicators of
Climate Change Impacts, www.licci.eu).

LICCI is an ERC-funded project that aims to bring insights from Indigenous
and local knowledge (ILK) to climate research. The LICCI project got inspiration
from CONECT-e (www.conecte.es), a citizen science initiative aiming to bring
local knowledge systems into efforts to document, protect, and share Spanish tra-
ditional ecological knowledge and practices (Calvet-Mir et al. 2018; Reyes-Garcia
et al. 2018a, a). To document traditional knowledge, CONECT-e asks users to con-
tribute their own knowledge and talk to other knowledge holders and enter their
knowledge. To protect knowledge, the Creative Commons Attribution-ShareAlike
4.0 International License (CC BY-SA 4.0) protects all the content of CONECT-e
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platform, so no patents can be issued on knowledge published in it. To share knowl-
edge, the CONECT-e team works with different groups of interest (e.g., technical
and primary education students, elders in rural adult schools, farmers and home
gardeners, members of seed network associations) to engage them in activities for
knowledge transmission. The CONECT-e team has tried to bridge the gap between
knowledge systems in very specific ways. For example, in the design of the section
on landraces, the CONECT-e team has closely worked with the Spanish Seed
Network, Red de Semillas “Resembrando e Intercambiando” (RdS; http://www.
redsemillas.info/), a civil society organization that promotes the commons man-
agement of landraces and farmer’s varieties in the agri-food system. This alliance
brings interested groups of citizens to the design of the project, resulting in a data
collection tool tailored to the needs of the participating groups. Following Tengo
et al. (2014), the CONECT-e platform is designed to facilitate knowledge valida-
tion within the knowledge system. Thus, all data published can be validated through
a peer-to-peer validation inspired by the Wikipedia peer governance system
(Kostakis 2010), and also common in other citizen science websites like
Encyclopedia of Life (https://eol.org) or Natusfera (https://natusfera.gbif.es/).
Specifically, the platform is designed in a way that registered users can “like” or
“agree” with information posted in the platform, thus generating a type of review
among peers holding similar knowledge.

We are applying these same principles in the development of a global platform to
collect local observations of climate change impacts. The platform, which mostly tar-
gets IPLC whose livelihoods show direct dependence on the environment, will collect
people’s observations of how climate change is impacting the physical, biological, and
socioeconomic systems on which they depend. The proposed design would guide users
to enter information in relation to one or several elements potentially impacted by cli-
mate change (e.g., water, ice and snow, weather, seasons, birds, plants, mammals,
health, transportation) in a way that the information can be compared across sites (see
Reyes-Garcia et al. 2019b). All information entered will be place-specific, but with a
resolution that does not allow geographical tracking. Information will include previous
reports from IPLC on climate change impacts documented in the literature, selected
case studies from the LICCI team, and information from any citizen in the world. The
idea is that information collected in this platform and based on local knowledge sys-
tems could complement the information provided by instrumental data on climate
change. This information would cover not only impacts on biophysical systems but
also the social perception of such changes, i.e., how rural communities perceive climate
change impacts in physical, biological, and sociocultural systems.

Despite the potential, we have encountered two important challenges in our
efforts to develop this platform: finding relevant interest groups and bridging the
technology gap with local knowledge holders. First, unlike with other domains of
knowledge (e.g., landraces), it is difficult to identify citizen’s interest groups on
climate change impacts. We have established contacts with UNESCO’s Local and
Indigenous Knowledge Systems program (LINKS) as well as with the Local
Communities and Indigenous Peoples Platform (LCIPP) Facilitative Working
Group (FWG) of the United Nations Framework Convention on Climate Change
(UNFCCCO), initiatives aiming to promote ILK’s inclusion in global climate science
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and policy processes. However, differently from the Spanish Seed Network, these
initiatives do not directly engage with the wide diversity of IPLC around the world,
but rather with some of their representatives, for which it migh be difficult to moti-
vate local participation through them. Consequently, the design of the section has
mainly been done by the LICCI team, who based the selection of groups of impacts
on a literature review of previous impacts reported by IPLC around the world
(Reyes-Garcia et al. 2016, 2019b). The approach is challenging because research
suggests that not including citizens in the design of the project has important impli-
cations for the potential later use of this information by citizens themselves
(Turreira-Garcfa et al. 2018). Second, targeted local knowledge holders are typi-
cally IPLCs highly dependent on the environment for subsistence, often with few
skills in the use of ICTs. To bridge this technology gap, we are working with a group
of trained partners (i.e., PhD students, postdocs, and practitioners), who can provide
technological support to local knowledge holders. This alliance would make possi-
ble not only the gathering of local knowledge in the LICCI platform but also the in
situ transmission of knowledge. Such an approach is being increasingly applied to
revitalize traditional oral narratives among Indigenous Peoples (Ferndndez-
Llamazares and Cabeza 2017; Iseke and Moore 2011; Ryan 2015) but again poses
the challenge that it requires intensive fieldwork. The issue is, then, whether bridging
the technology gap might be prohibitive for such type of projects.

9.4 Conclusion

The speed and magnitude of current global changes make standard scientific
approaches ineffective to properly grasp the local impacts of climate change. The
time needed to collect ground data on climate change impacts on all physical, bio-
logical, and socioeconomic variables would be so long that, by the time data collec-
tion is finished, the system might have changed completely. In the quest to provide
alternative data sources, in this chapter, we have presented the theoretical arguments
that support the idea that local knowledge systems can contribute in original ways
to the endeavors of climate change research and then explored the potential of using
ICTs to gather and share local knowledge of climate change impacts. Specifically,
we have examined the opportunities and challenges of citizen science initiatives to
bridge scientific and local knowledge on the local impacts of climate change.
From our examination, we argue that citizen science platforms might facilitate
the co-production of new knowledge articulating communication between users,
reducing time in fieldwork, and allowing simultaneous data collection in different
geographical locations. Moreover, these initiatives can help connect global dis-
courses of climate change with local contexts, contributing to bringing to daylight
the knowledge, perspectives, and voices of Indigenous Peoples and local communi-
ties on the frontlines of climate change. The approach, however, is not without chal-
lenges as citizen science projects are inherently empirical and applying them in
relation to local knowledge systems can incur in several epistemic, normative,
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methodological, and ethical pitfalls that require careful attention. Such challenges
need to be consciously addressed from project’s initial stages to generate knowl-
edge that is useful and legitimate for a broad range of actors across different knowl-
edge systems.
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Abstract Climate change and exurban development present significant social, eco-
nomic, and environmental challenges in Southern Appalachia. Addressing those chal-
lenges—whether to prevent them, mitigate them, or prepare for them—will require
individual action and collective action at community and regional scales. However,
the coordination necessary for such action will be difficult to achieve in a region long
opposed to regulation, suspicious of newcomers, and characterized by increasing
social diversity. One particularly salient difference that is likely to shape collective
responses to climate change is the distinction between “newcomers” and “multigen-
erationals,” descendants of people who have lived in the region for generations. In this
chapter, we draw on nearly 80 interviews to address three questions: What indicators
and consequences of climate change do people observe in their everyday lives and
view as relevant? How does one’s connection to this landscape shape the indicators
and consequences they observe and care about? And what differences exist in how
people theorize the causes of climate change? By examining this diversity of climate
knowledges and climate cultures in Southern Appalachia, we hope to identify comple-
mentarities, bridges, and provocations that might help natural resource managers and
community members identify effective and inclusive responses to climate change.
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10.1 Introduction

Nonscientific environmental knowledge—including local ecological knowledge
(LEK), traditional ecological knowledge (TEK), and indigenous knowledge (IK)—
is increasingly seen as a linchpin for effective resource management and climate
action. Numerous scholars, for example, argue that most climate change adaptation
will be driven not by science-based international policies but rather by small-scale
action grounded in local environmental knowledge, cultural meanings, and values
(Batterbury 1996; Brace and Geoghegan 2011; Richards 1993; Roncoli et al. 2002;
Roncoli 2006). In the absence of meaningful national policy within the United
States, the same may also be true of climate change mitigation actions (Kousky and
Schneider 2003; Krause 2011; Lutsey and Sperling 2008). Local environmental
knowledge may be an especially important basis for action in rural, conservative
regions of the United States where many people have limited trust in science and
government. To understand and support climate action in these contexts, we advo-
cate increased attention to lay theories of environmental change and governance,
which situate climate change “in the context of social life” (Fiske et al. 2014: 9) and
in relation to culturally specific value systems.

This chapter illustrates our efforts to develop a detailed understanding of nonsci-
entific environmental knowledge in Western North Carolina, the United States.
Western North Carolina is part of Southern Appalachia, a mountainous landscape of
dense temperate forests and heavy rainfall throughout the year. Topographic diver-
sity, microclimatic diversity, and the presence of rare habitats have made this one of
the most biodiverse regions of the United States, with many endemic species.
Southern Appalachian forests also provide important ecosystem services, including
high-elevation refuges for climate-vulnerable species and water provisioning for the
Southeast. Climate change is provoking slight warming in this region, but more
importantly, it is significantly increasing the variability of precipitation, leading to
drier dry years, wetter wet years, and more episodes of extreme storms, flooding,
and landslides (Laseter et al. 2012). Long-term ecological research suggests that
these climatic changes may have a variety of environmental repercussions, includ-
ing changes in seasonal patterns of soil moisture and streamflow; changes in forest
composition in favor of more resilient tree species; changes in plant, insect, and bird
populations as seasonal mutualisms grow increasingly out of sync; declines in trout
and salamander populations due to warmer streams; salamander extinctions due to
drying and warming of niche habitats; and increased likelihood of certain plant and
ant invasions (Gragson et al. 2008b, 2014).

These climate change impacts interact with and often exacerbate the impacts
related to exurbanization. In Southern Appalachia, exurbanization is driven largely
by “amenity migration”—the movement of second homeowners and retirees to rural
areas known for their natural beauty, recreational opportunities, and comfortable
lifestyles. Amenity migration affects ecosystems through land subdivision, develop-
ment, and changes in private land use, as well as through effects on governance and
cultural values (Abrams et al. 2012). It also often generates social segregation or
discord between long-term residents and newcomers (Abrams et al. 2012; Boucquey
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et al. 2012; Cadieux 2011; Cockerill and Groothuis 2014; Nesbitt and Weiner 2001).
Some residents of Western North Carolina are concerned that more significant cli-
matic change in other parts of the Southeast may lead to a new wave of in-migration,
prompting further development, environmental degradation, and social division
(Rice et al. 2015). In tandem, climate change and exurbanization are expected to
increase forest patchiness and mountain slope instability, degrade stream quality,
and generate human and nonhuman vulnerabilities with high likelihood of extinc-
tion for especially sensitive species.

Addressing the challenges of climate change and exurbanization—whether to
prevent them, mitigate them, or prepare for them—will require household action and
collective action at community and regional scales (Gragson et al. 2008b). However,
the coordination necessary for such action will be difficult to achieve in a region long
opposed to regulation and suspicious of newcomers (Gustafson et al. 2014; Vercoe
et al. 2014). Responses to these challenges will depend on how people in Southern
Appalachia understand the environment and coordinate across differences. To sup-
port community action, our previous work has examined the context for environmen-
tal decision-making (Burke et al. 2015) and attempted to build productive and
mutually impactful dialogue between ecological scientists and nonscientists in the
region (Rice and Burke 2017; Rice et al. 2015). Our present research examines lay
theories of environmental change more systematically and across a broader swath of
rural Western North Carolina.

We begin this chapter by describing the historical and contemporary dynamics
that have shaped Southern Appalachia’s landscape and people. These political-
ecological dynamics are inextricably bound up with people’s ways of understanding
environmental change (as we argue more fully in Welch-Devine and Burke forthcom-
ing). One important effect of this history has been the construction of local identities,
especially those of “multigenerational residents” and “newcomers.” We then turn to
our empirical research on diverse theorizations of climate change, drawing on nearly
80 interviews to address three questions: What indicators and consequences of cli-
mate change do people observe in their everyday lives and view as relevant? How
does one’s connection to this landscape shape the indicators and consequences they
observe and care about? And what differences exist in how people theorize the causes
of climate change? By examining this diversity of climate knowledges and climate
cultures in Southern Appalachia, we hope to identify complementarities, bridges, and
provocations that might help natural resource managers and community members
identify effective and inclusive responses to climate change.

10.2 Environmental Change, Knowledge Systems,
and Vulnerabilities in Southern Appalachia

Many people in Southern Appalachia distinguish between “multigenerational resi-
dents” and “newcomers” and describe these two groups as inhabiting entirely sepa-
rate social circles. Because these categories are so meaningful to local residents—and
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because these two groups are assumed to have different relationships to the land and
the place, different priorities and values, different endowments of knowledge to
draw on, and different vulnerabilities—they are one of the main ways we have strat-
ified our research sample.! To understand contemporary dynamics of local environ-
mental knowledge and climate responses, it is helpful to see how these knowledges
have emerged from a changing socioecological landscape.

Our first group of research subjects—the multigenerational residents of Southern
Appalachia—traces their ancestry to early European settlers, and their environ-
mental knowledge reflects multigenerational experience of the place. These resi-
dents can detail ancestral home places and changes in the land over the centuries
(authors’ unpublished research; Rice et al. 2015; Veteto and Carlson 2014; Wagner
2002), and they voice cultural meanings and environmental values that were estab-
lished through multigenerational engagement with the land (Evans 2013; Howell
2002; Hufford 2002; Wagner 2002). For some, family traditions and knowledge
extend back to European settler economies, including an Appalachian leather
industry that particularly altered regional political ecologies by culling several mil-
lion deer in the early- and mid-eighteenth century and supporting migration to the
mountains (Davis 2000; Newfont 2012). Government-supported Cherokee removal
opened land for new farms and settlements (Otto 1989) and turned Appalachian
forests into livestock grazing commons for European-descended settlers (Davis
2000; Newfont 2012).

Virtually all of these multigenerational residents have detailed family knowledge
of post-Civil War Appalachia, where land speculation and timbering sparked new
changes. By 1909, Southern Appalachia supplied nearly 40% of the timber for the
nation’s energy, communication, industrial, and transport sectors (Newfont 2012).
Industrial logging generated unprecedented erosion, stream pollution, fire, and
flooding (Newfont 2012) and exacerbated inequalities by incentivizing land con-
centration by absentee owners (Dunaway 1996; Salstrom 1994). At the start of the
twentieth century, the ancestors of our multigenerational residents struggled under
the pressures of ecological decline, population growth, reduced farm size, and
enclosure of forest commons (Gragson et al. 2008a). Among many multigenera-
tional families, the sense of being treated as an “internal periphery” has generated
deep suspicion of outsiders and their environmental schemes, which likely affects

'"We initially divided our sample across three residential groups (“multigenerational residents”
whose families had lived in the region for more than two generations, “new natives” whose families
had lived in the region for one to two generations, and “newcomers who had moved to the region
during their lifetime) and further subdivided each of those residential categories into two different
ways of engaging with nature (livelihood-centered engagements and recreation-centered engage-
ments). We made two changes to this during preliminary analysis. First, after finding that the “new
native” category was not sufficiently distinct from either of the other residential categories, we
decided to conduct most analysis only on multigenerationals and newcomers. This of course sug-
gests that there may be a spectrum of knowledges rather than two poles, but it is analytically useful
to focus on the poles. Second, we decided to split the livelihood category into those whose liveli-
hoods are oriented around the use of nature (e.g., farming or logging) and those whose livelihoods
are oriented around environmental education, conservation, and nature-based tourism.
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the politics of environmental knowledge and governance to this day (Merrifield
1989; Weaver 1996).

The environmental devastation caused by industrial logging prompted creation
of the US Forest Service in 1911, the acquisition of nearly 400,000 acres by 1930,
and significant reforestation. Post-World War II timber operations created jobs but
offended many local people: they were typically managed by “scientific foresters”
whose utilitarian language for timber contrasted with local perceptions of forests,
they were often justified as part of civilizing missions for this “backward” region,
and the goal of maximal extraction threatened livelihoods and violated local norms
for multiuse forest commons (Newfont 2012). The 1940s and 1950s are also noted
as the time when American chestnuts (Castanea dentata) were nearly extinguished
due to an invasive disease. Chestnut shaped forest canopies, created large gaps for
secondary growth, provided important habitat, offered food to people and live-
stock, and supplied the leather tanning industry. The loss of the chestnut was
acutely felt by many local residents, both human and nonhuman (Welch-Devine
et al. forthcoming).

The cultural legacies of the last three centuries are sometimes reproduced through
livelihood practices such as farming, hunting, forestry, and gathering of non-timber
forest product, but in many cases, they continue despite abandonment of these live-
lihoods. It is unclear, however, exactly how these waves of ecological disturbance
and regeneration affect multigenerational residents’ perspectives on contemporary
issues. For example, does their long-term connection to the land make them more
concerned about change and more aware of subtle ecological shifts, or might their
knowledge of historical regeneration dampen their concerns for contemporary
climate-induced change? And how do their experiences with outsiders shape their
concerns and governance possibilities today?

Our second demographic group—newcomers—arrived in the last 50 years with a
new wave of social, economic, and environmental change. The Appalachian Regional
Commission built highways to stimulate development, and certain sectors, including
tourism and service, grew as much as 600% between 1970 and 1991 (Gragson et al.
2008a). In one county, out-of-staters own at least 43% of residences (Gustafson et al.
2014). These newcomers have a fundamentally different relationship with the land,
lacking both the intergenerational knowledge of the region and (often) the livelihood
connection to natural resources (Gragson and Bolstad 2006). Exurban migrants are
generally wealthier and more educated than long-term residents (Falk and Lyson
1988), which can exacerbate social divisions (Riebsame et al. 1996), and newcomers
tend to settle on upland ridges away from longer-term residents (Wear and Bolstad
1998). Their arrival has contributed to an economic shift among long-term residents
away from resource-based livelihoods and toward the service sector. For example,
Macon County, NC, saw farming, forestry, fishing, hunting, and mining employment
drop from 36% in 1969 to 4% in 2007 (Smith et al. 2012). Similar trends have char-
acterized Ashe, Avery, and Watauga counties. Despite the economic transition toward
service-sector jobs, many residents maintain close livelihood links to nature through
new farming opportunities (Christmas trees, vineyards, and agritourism), outdoor
recreation, hunting, fishing, wild harvesting, and horticulture.
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Researchers at the Coweeta Long Term Ecological Research (LTER) program
have examined the ecological impacts of this wave of newcomers, concluding that
home construction on mountain slopes, road building, and land-use decisions can
significantly increase runoff, erosion, sedimentation, slope instability and land-
slides, and stream nitrate levels (Kirk et al. 2012; Webster et al. 2012), and land
management practices leave discernible decades-long legacies on nutrient cycling,
soil microbiota, and invasibility by non-native species (Gragson and Bolstad 2006;
Kuhman et al. 2013). It is unclear how these impacts will interact with climate
change, but exurban development will likely exacerbate vulnerabilities to extreme
weather events, droughts, floods, and landslides (Wei et al. 2012) and may affect
the vegetative diversity, ecological functional redundancy, deep soils, dense forests,
and riparian cover necessary for ecological resilience (Kloeppel et al. 2003;
Lalibert€ et al. 2010).

A second impact of these economic and demographic changes is a growing diver-
sity of viewpoints on social and ecological issues (Gosnell and Abrams 2011;
Gustafson et al. 2014; Jones et al. 2003). The environment, concepts of nature, and
what constitutes suitable forms of development can be hotly contested in this region,
with newcomers and multigenerational residents frequently finding themselves on
opposing sides (Cockerill and Groothuis 2014; for other regions, see Abrams et al.
2012; Boucquey et al. 2012; Cadieux 2011; McLeod et al. 1999; Nesbitt and Weiner
2001; Ryan 1998). However, there is also precedent for newcomers bringing
organizational and political skills that enable collaboration with longtime residents
around shared concerns (Fortmann and Kusel 1990; Jobes 2000). New migrants
often want to “close the gates behind them” in order to preserve the region as it was
when they arrived (Cockerill and Groothuis 2014; Riebsame et al. 1996), but the
changes they usher often create discord. Long-term residents complain that land
prices are rising, that newcomers build their houses in unsuitable locations, and that
newcomers and multigenerational residents don’t mix. Environmental governance is
a significant source of tension.

Bad blood aside, the policy context and land tenure make individual perceptions
of environmental change, social norms, and collective action particularly important
in this region. Land ownership is highly fragmented, with large areas of public land
(as high as 80% in some counties, over 40% in most) interspersed with small private
landholdings. Because public lands are fragmented by and interspersed with private
lands—and because local regulations generally favor landowner autonomy—indi-
viduals’ perceptions and decisions significantly affect environmental outcomes. All
land-use regulations and environmental policies are contentious. There is little to no
climate policy at the state and local levels, and few national climate regulations have
relevance here. The precise environmental effects of climate change will therefore
be shaped significantly by the nature of ongoing residential development and land
management decisions.

Western North Carolinians’ ability to develop effective collective responses to
climate change will have significant and unequal effects. Although exposure to
environmental hazards will likely be lower in Southern Appalachia than in warmer,
drier, and more coastal areas of the Southeast, regional vulnerabilities are high.
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Western North Carolina scores high in three of the most significant demographic
predictors of vulnerability—poverty, age, and employment in the service industry
(HVRI/SOVI n.d.)—and is among the worst in the country in terms of “inherent
resilience” (Cutter et al. 2016). As Cutter et al. (2016) argue, while economic capi-
tal is the primary driver of resilience in urban areas, community cohesion is the
most important driver of disaster resilience in rural areas. The multigenerational/
newcomer divide seems troubling in this regard, and multigenerational residents
are likely to suffer most from climate impacts because of their more limited eco-
NOmicC resources.

10.3 Methods

This chapter is based on 68 semi-structured interviews and nine free-list interviews
that were conducted with residents of Macon, Watauga, Ashe, and Avery counties,
North Carolina, the United States. Interviewees were contacted via snowball sam-
pling, starting with diverse initial references to maximize diversity. The sample was
stratified to ensure representation of two residential groups (people whose families
have been in the region for three or more generations and people who moved to the
region in their lifetimes) and three livelihood groups (people who interact with nature
primarily through resource-use livelihoods, primarily through conservation-oriented
livelihoods, and primarily through recreation). The sample thus includes six
residential-livelihood pairings or subgroups: multigenerational users, multigenera-
tional conservationists, multigenerational recreationists, newcomer users, newcomer
conservationists, and newcomer recreationists. The number of interviewees per
pairing differed substantially—we interviewed many more resource users in the
multigenerational group and many more recreationists in the newcomer group—but
we believe that these disparities approximate actual differences in newcomer and
multigenerational livelihoods (Table 10.1). The sample size is sufficient to analyze
differences between the two residential groups, but not to reach robust conclusions
comparing residential-livelihood pairings.

Semi-structured interviews used people’s life course as an entry point for
discussing how they interact with the environment and what changes they have
observed. By contrast, the free-list interviews began by asking people about the
changes they have seen in particular realms of biota, using this as an entry point
to discuss personal interactions and changes over the life course. Except when

Table 10.1 Description of the research sample

Residential group 37 Multigenerational 38 Newcomers
Gender 12 Female/25 male 18 Female/20 male
Livelihood group 19 Resource users 10 Resource users
8 Conservation livelihoods 7 Conservation livelihoods
10 Recreationists 21 Recreationists
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interviewees brought it up specifically, climate change was not raised until the
end of the interview. Interviews were audio recorded, transcribed, and coded
using Dedoose qualitative data analysis software. All references to climate,
weather, and environmental changes were then extracted, and any changes
explicitly linked to climate change were tabulated. Indicators and consequences
of climate change were then grouped into six categories (defined post hoc by the
researchers): weather, water, gardening/harvesting/farming, wild flora and
fauna, recreation, and other. People’s beliefs about the causes of climate change
were categorized as mostly human, human and natural, mostly natural, or
unsure; when informants provided additional details, these were listed and cat-
egorized as well.

There is one important limitation to these data. We did not list all possible
changes and ask people if they had observed them. Rather, we allowed interview-
ees to raise the changes that came to mind first. Absence of a comment therefore
does not mean lack of observation of any particular change. Rather, these data offer
a sense of which observations are most salient. In the remainder of this chapter, we
will therefore describe interviewees’ observations as a reflection of their knowl-
edge and concern combined, not as an exact index of “pure” knowledge and obser-
vation. This limits our ability to exactly map the distribution of lay knowledge and
to compare it with formal scientific perspectives, but it is not necessarily a problem
given our interest in sparking productive conversations about the issues that matter
to stakeholders.

10.4 Results: How People See Climate

10.4.1 The Challenges of Discussing and Responding
to Climate Change

Before detailing residents’ observations of environmental change, it is worth shar-
ing their reflections on the impediments to discussing and addressing climate
change. Importantly, these impediments are not only a result of denialism or skepti-
cism but also a response to people’s keen sense that climate change truly is a
“wicked problem” with multiple drivers, unforeseeable consequences, and politi-
cally volatile impacts. We found three clusters of responses, which can be repre-
sented by the following quotes.

Perspective 1: We’re lucky here. Mac78, a newcomer who retired in the region,
shared a common sentiment: “It’s hard to say [what local climate impacts might be],
but it’s got to be gradual... because we have such a rich, moist environment. We’re
lucky. We don’t see the fires. We don’t see the melting icebergs. So, we don’t have
those immediate impacts.” A newcomer farmer echoed this. Climate change has not
yet had unambiguously negative impacts, and farmers need to be concerned with so
many other, more immediate concerns:
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I would say right now it’s an academic concern. It’s not really a farming concern yet. And
climate has certain natural variations, which are pretty great. And so, the small but steady
rises in temperatures are mostly—it’s going to take years to really see changes. But, I mean,
I’ve read articles. I mean, they’re growing grapes in England again, and they’re—so changes
are occurring, not all for the bad. Some for the good. A warmer climate’s probably helpful
in Canada, probably not so helpful in other places. So, I think most farmers are aware of
that. But it’s, like, not something uppermost on your mind. (Wat40)

Although these quotes could be seen as a form of denialism (Norgaard 2011), we
think that misrepresents this perspective, which is actually rooted in an understand-
ing of the region’s unique ecological and topographic conditions and is consistent
with scientific projections for regional climate impacts.

Perspective 2: There are so many factors. Many residents also underscored the
complexity of global climate change. Mac27, a young newcomer involved in con-
servation work and small-scale farming, explained that it was difficult to anticipate
the local effects of climate change because “global climate is immensely compli-
cated; we’re just understanding the factors.” Even for people who firmly believe in
anthropogenic climate change, the complexity of the science and the cacophony of
public debate seemed to generate high levels of uncertainty.

Perspective 3: It’s too political. Finally, many interviewees lamented that cli-
mate change—and environmental stewardship more generally—is difficult to dis-
cuss because it has become so politically polarizing. For Mac49, a multigenerational
resident with diverse livelihood connections to nature, the politics made it difficult
to trust the science: “I would like to see science used as science and not as political
tokens that people like to use it as.” Another multigenerational resident who works
in conservation was more concerned about how partisanship makes collective
action impossible:

One of the things that’s disappointing to be a professional in the field and to work with
wildlands and the environment and to be a huge proponent of protecting resources was I
feel like the debate on climate change has become... politicized. And that has not helped
anybody.... In my opinion, everybody should want clean water. I mean, really, they do.
If you talk to somebody, they want clean water, they want clean air, they want parks, they
want protection of wild areas that are pristine. They have a lot in common. But we don’t
celebrate what’s in common, and we don’t work together. We form two factions, and they
go further apart. So, you can never work together, and I think that’s a shame. The politics
in my opinion has really hindered environmental protection. And it has also altered the
debate on climate change.... (EP_Wat04)

Finally, even if residents overcome these impediments to discussing climate
impacts, the multigenerational/newcomer divide remains a major hindrance to col-
lective responses. As one long-term newcomer said:

There’s a big conflict between the people who have lived here for generations [and new-
comers]. Their idea is that if people would just go away and leave them alone, they don’t
have to do anything. In other words... there’s no policy that makes any sense to them. They
think the problem is just too many people who come up here. And if less people come up,
then they can still hunt wherever they want to hunt, they can go wherever they want to go.
I was at a hearing once where a local guy was griping about setbacks off of the river, and
restricting straight-piping of sewage into the river. And he said, “we’ve been peeing in this
river for generations, and a little bit of pee doesn’t hurt the river.” And so, that’s a prevalent
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feeling is that... all of this stuff out here will take care of itself if people would just go away
and leave only the people who were here for generations. They know how to manage it. And
the distrust of government and any kind of policy [is tied to that]. And it’s that distrust of
government that prevents any kind of meaningful policy. Now it just blows up into resent-
ment of the people who are coming here even though the people who are coming here, it’s
what provides a livelihood. (Mac63)

Thus, despite its social, economic, and ecological importance, many informants
simply do not discuss climate change with friends and neighbors. This lack of
dialogue impedes collective action and probably exacerbates the sense that climate
change is a taboo subject.? We believe that work like ours may help overcome some
of these impediments to dialogue and action by demonstrating the breadth of com-
munity concern and by transforming climate conversations from national political
debates to local concerns based on people’s own legitimate knowledge and experi-
ences. We turn now to what those knowledge systems look like.

10.4.2 Weather and Climate

For both multigenerational residents and newcomers, changes in the weather are by
far the most commonly cited indicators or consequences of climate change
(Fig. 10.1). This is unsurprising, given that weather can be felt or experienced more
directly than many other climate change indicators, but this may also suggest that
weather is a particularly salient concern. What is interesting, however, is that different
residential groups observe different types of weather changes (Fig. 10.2). While
both groups are attuned to general trends (e.g., a general increase in temperature or
a general decrease in snowfall), newcomers are much more focused on extreme
events, while multigenerational residents are much more focused on changes in
seasonal, diurnal, and geographical patterns of weather (e.g., the timing and direc-
tion of storms and the consistency of seasons).

However, residential status alone does not fully explain this difference in
observations. Table 10.2 provides a finer-grained analysis of how frequently people
mention general trends, extreme events, and changing weather patterns by dividing
interviewees into subgroups that reflect both residential and livelihood status. With
regard to general weather trends (Table 10.2a), we see little difference among the
residential/livelihood pairings, though multigenerational conservationists were
slightly less likely to comment on general trends in weather. When examining who
observed differences in seasonal or daily weather patterns (Table 10.2b), we see that
virtually the entire difference between multigenerationals and newcomers is found
among recreationists. In other words, multigenerational residents and newcomers
who interact with nature primarily via their livelihoods (whether for conservation or

2For example, many interviewees expressed the belief that their neighbors are climate skeptics,
despite having not discussed the issue with them. We think they would be surprised to find such
high levels of acknowledgment of climate change across our interviews.
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Fig. 10.1 What do people describe as indicators or consequences of climate change?
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Fig. 10.2 Weather-related indicators of climate change, by type

use) are about equally likely to notice changes in weather patterns, but their recre-
ational peers differ. Interestingly, they differ in opposite directions. Multigenerational
recreationists were more likely than their livelihood peers to observe pattern changes
while newcomer recreationists were significantly less likely to see these same pattern
changes. This may result partly from differences in the types of recreation that mul-
tigenerationals and newcomers are drawn to, but it also suggests a possible difference
in how these two populations integrate recreation-based knowledge. We suspect that
for multigenerationals, recreation is additive; they are already part of social circles
full of conservationists and resource users, so they have that knowledge, and recre-
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Table 10.2 Different residential and livelihood groups observe different types of weather changes

(a) Likelihood of noticing trends

LH-CONS LH-USE REC TOT
MG 0.6 0.7 0.9 0.8
NEW 0.9 0.8 0.8 0.8
TOT 0.7 0.8 0.8
(b) Likelihood of noticing patterns

LH-CONS LH-USE REC TOT
MG 0.4 0.5 0.6 0.5
NEW 0.4 0.5 0.1 0.3
TOT 0.4 0.5 0.3
(c) Likelihood of noticing extremes

LH-CONS LH-USE REC TOT
MG 0.1 0.4 0.1 0.3
NEW 0.4 0.5 0.5 0.5
TOT 0.3 0.5 0.4

MG = multigenerational residents, NEW = newcomers, LH-CONS = conservation-related liveli-
hoods; LH-USE = resource-use livelihoods, REC = interacting with nature primarily through
recreation

ation adds more. By contrast, for newcomers, we believe that recreational knowl-
edge is substitutive; they are in the region primarily to recreate and lack historical
ties and social networks related to conservation and resource use.

Residential status and livelihood type interact in even more complex ways when
we examine the likelihood of observing extreme events (Table 10.2c).
Multigenerational residents as a whole are less likely than newcomers to link
extreme events to climate change, but virtually all of this difference comes from
multigenerational conservationists and recreationists. In other words, multigenera-
tional resource users are about as likely as any newcomer to discuss an increase in
extreme weather events. This difference may be partly explained by multigenera-
tionals’ awareness of past extreme events such as floods and droughts, which leads
them to see more recent weather events as yet another example that weather is
unpredictable and they will survive. Several interviewees noted that they will adapt
as their ancestors always have. However, the difference with regard to weather
extremes may also be due to newcomers’ experiences elsewhere. A few interview-
ees explicitly attributed their concern about severe weather to their experiences in
Florida, where there has been more discussion of climate change and hurricanes.
As one newcomer recreationist said: “being a Floridian, somebody who worked in
hurricane recovery, I am intensely aware of how dramatic those changes are and
how vulnerable we are” (Mac63).

Surprisingly, people who work in conservation and resource management—
who we might assume would be most exposed to research and conversation on
climate—were the least likely to link climate change to overall weather trends and
extreme events, and they were also less likely than resource users to notice chang-
ing weather patterns. This likely stems from their intensive focus on the specific
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local resources they manage and a professional reluctance to draw “hasty” conclu-
sions about the controversial topic of climate change. As one newcomer conserva-
tionist told us:

Well, I'm not going to deny climate change. In my job, usually we don’t directly jump to
that [conclusion], because what we’re really trying to get folks to do and because of where
we’re at. Climate change is going to be, I believe, more pronounced in other areas [than]
this region, and it also depends upon what species you’re talking about. Are you talking
about salamanders? Some species may be more sensitive and you may see more of a direct
shift. Fish... so what if smallmouth [bass] are moving a little bit warmer, if they’re not
displacing other fish? (Mac29)

10.4.3 Other Indicators of Climate Change

Returning to Fig. 10.1, we see that the next most-cited indicators of climate change
are related to gardening, farming, and harvesting (a category that includes observa-
tions such as changes in soil temperature, planting seasons, pasture growth, live-
stock disease, the economics of farming, and the abundance and timing of
wild-harvested plants) and wild flora and fauna. By contrast, fewer than half of
people in any demographic subgroup observed links between climate and water,
recreation, or effects elsewhere.

Looking at the high-interest categories in more detail helps clarify who within the
community is most observant of and/or concerned with these issues, and it
also provides insights into how one’s relationship to place affects environmental
knowledge. A detailed breakdown of who linked climate change to changes in garden-
ing, farming, and harvesting is provided in Table 10.3a. Multigenerational residents
across the board were moderately observant of gardening/farming/harvesting activi-
ties, but only multigenerational resource users passed the 50% mark. This is surpris-
ing given the importance of subsistence gardening to nearly all multigenerational

Table 10.3 How residential and livelihood groups differ in their observations of climate-related
changes to gardening/farming/harvesting and wild flora/fauna

(a) Likelihood of commenting on climate-related changes in gardening, farming, and harvesting

LH-CONS LH-USE REC TOT
MG 0.4 0.6 0.4 0.5
NEW 0.7 0.8 0.1 0.4
TOT 0.5 0.7 0.2
(b) Likelihood of commenting on climate-related changes in wild flora and fauna

LH-CONS LH-USE REC TOT
MG 0.6 0.3 0.5 0.4
NEW 0.7 0.6 0.8 0.7
TOT 0.7 0.4 0.7

MG = multigenerational residents, NEW = newcomers, LH-CONS = conservation-related liveli-
hoods; LH-USE = resource-use livelihoods, REC = interacting with nature primarily through
recreation
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residents. By contrast, newcomer conservationists and newcomer resource users
were significantly more observant of gardening/farming/harvesting changes. We sus-
pect this is because newcomers actively seek out information about their new homes,
in part because of their amenity focus and in part to compensate for their lack of
experiential knowledge. Among newcomer recreationists, however, only 10% men-
tioned changes in farming/gardening/harvesting. These data reveal that, while new-
comer and multigenerational populations, on average, find gardening, farming, and
harvesting changes to be quite salient, the salience varies significantly within each
group. Furthermore, the fact that newcomer status increases observations of these
changes among resource users and conservationists but decreases observations
among recreationists reinforces the conclusion that residential status and livelihood
status interact in complex ways.

Overall, multigenerationals observed a larger range of climate-related impacts on
gardening, farming, and harvesting, including higher ground temperatures, less reli-
able ramp harvests, more difficulty raising certain crops and animals, increased farm
work and expense to compensate for weather variability, changes in maple syrup
production, and lower quality and price for furs. Newcomers’ observations were
narrower, and there was more consensus around a few impacts, especially shifts in
the gardening season, more crop pests or diseases, and fewer wild mushrooms or
changes in the mushroom season. While we might generally expect long-term resi-
dents to be more homogenous and therefore to have higher levels of cultural consen-
sus, in this case, newcomers’ knowledge and concerns may be narrower because
they are acquired largely through the same formal activities, media sources, and
environmental programs, whereas multigenerationals’ knowledge is differentiated
more according to their specific jobs and family histories.

With regard to the category of wild flora and fauna, newcomers were almost
twice as likely as multigenerational residents to report climate-related changes.
Nonetheless, climate-related changes to wild flora and fauna received over 50%
interest from five of the six residential-livelihood pairings. Across the board,
resource users were the least likely to cite changes in this area, which is not sur-
prising given that they engage with forests and rivers less than do conservationists
and recreationists. Unlike the other categories mentioned above, this is the only
major category in which newcomer recreationists were the most likely to com-
ment. One key implication of these data is that we cannot lump all newcomers
together as one group of amenity migrants and certainly not as ignorant ones.
Newcomer recreationists seem most amenity-focused in that they are unconcerned
with long-term water supplies and not attentive to gardening and harvesting, but
this does not make them unobservant across the board. They are more concerned
with wild flora and fauna than any other group (a characteristic that likely results
from their amenity interests in the wild beauty of this region) and as concerned
with extreme weather as any other group (a characteristic that likely results from
their previous exposure to extreme events and discussions of climate change
impacts on extreme events elsewhere).

Within wild flora/fauna, multigenerationals also notice far more changes and/or
are more likely to discuss changes in detailed terms. For example, whereas many
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newcomers mentioned “changes in the forest” or “diseases affecting the forest,”
multigenerationals often discussed specific tree species. Nonetheless, both groups
shared a concern for forest health, especially related to increased vulnerability to
disease, increased pest habitat and non-native invasion (the most commonly cited
observation of newcomers, at over 25%), changes in ground cover, blooming time
for native wildflowers, and populations of specific tree species. Fairly large numbers
of both groups (11% of multigenerationals and 21% of newcomers) also cited
changes in bird populations and migrations, often as an indirect effect of forest
health. Discussion of special-interest species (bear), hunted species (deer, turkey,
grouse), and nuisance species (bear, coyote, rattlesnake, poison ivy) was less
common than we expected.

Two categories of indicators received relatively little attention from any group,
but they nonetheless round out our understanding of who is concerned with climate-
related changes and why. Recreation-related indicators (such as the number of ski-
ing or rafting days or the health of the industry) were, not surprisingly, mentioned
most often by recreationists. What is perhaps more interesting is that more multi-
generationals (including at least one from each livelihood category) cited concerns
for recreation, whereas only newcomer recreationists did so. In many cases, the
multigenerationals expressed concern primarily for the recreation industry, which
has broad-based and long-term economic impacts on the region, especially for peo-
ple working in the service industry. Effects on other locations (such as in polar
regions or tropical rainforests) were mentioned far less than one might expect given
popular media portrayals of climate change, and they were not mentioned at all
by people working in conservation. This is consistent with our interpretation
(above) that conservationists are especially focused on their realm of expertise,
local environmental issues.

10.4.4 Causes of Climate Change

Because our larger project focuses on environmental changes generally, we did not
want to risk biasing or alienating informants by asking them to commit to an answer
about the specific causes of climate change. Thus, in the following analysis, we
draw from a smaller sample of 57 informants, 20 of whom discussed causes gener-
ally and 37 of whom gave detailed explanations of the causes of climate change.?
Because the 37 individuals who offered detailed explanations for climate change
include only 19 multigenerational residents and 18 newcomers, we do not have suf-
ficient representation across livelihood and recreational groups to conduct finer-
grained analysis or reach firm conclusions.

3Note that there is some degree of selection bias in this sample; 49 of these 57 interviewees (86%)
reported being certain that climate change exists versus 70% among those excluded from this
subsample.
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Fig. 10.3 Belief in causes of climate change

In the sample of 57, 90% said they believed that climate change is happening,
and 81% believe humans bear some responsibility for those changes. As Fig. 10.3
shows, many informants (18 of the sample of 57, or 32%) expressed a belief that
natural causes were significantly responsible for climate change. This conversation
with Macl1 illustrates beliefs in the natural causes of climate change:

Interviewer:  You seem really comfortable discussing climate change. What’s your take on it?

Macll: Well, I like to... No, it’s changing. The climate is being affected. I mean
we’re here such a short period of time, but I do believe that the human race
has pumped a lot of carbon into the atmosphere. A lot of scientists will say
that that has something to do with climate change. I mean I’'m not going to
say these scientists are making it up. I think there’s so many people on the
earth that we are affecting the earth and we may be the tipping point that the
earth can’t self-correct if you will. And you know 100 years from now we will
know whether we fouled up or not.

Interviewer: We certainly will.

Macll: I’m smart enough to know too that there are cycles. You know I mean we had
glaciers and ice age and all that, so yeah, we could be in one of those, some-
where in one of those cycles, but notwithstanding that, I believe that the
humans are having an impact.

There is widespread belief, particularly among multigenerationals, that Southern
Appalachia is prone to 100- or 200-year weather cycles. This focus on “natural cycles”
is common in denialist communities and is an intentional misinformation strategy of
denialist institutions (Oreskes and Conway 2010). As a result of the oppositional
nature of national discourse and the fixation on belief versus denial, these types of
claims would often be dismissed by mainstream environmentalists. Such a view may
alienate people who, in a less polarized context, might be allies in climate action.

Residential status does not appear to affect acknowledgment of climate change
or anthropogenic climate change. The multigenerational recreationist category was
marked by a particularly low degree of belief (57%, compared to 78—100% among
other groups), but our subsamples are too small to draw conclusions based on this.
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Among the 37 interviewees who discussed causes in greater depth, 78 % described
changes to the atmosphere, energy, and pollution as the main causes of climate
change.* Multigenerationals were more likely than newcomers to add secondary
causes related to local land use (mentioned by 47% of multigenerationals versus
28% of newcomers) and other national and global issues (mentioned by 37% of
multigenerationals and 28% of newcomers).’ This focus on local land use by multi-
generationals is not surprising given widespread concern with exurban develop-
ment, and it is consistent with ecological research from the Coweeta Long Term
Ecological Research program showing that regional development patterns can exac-
erbate climate change in two ways: independently of global climate patterns,
through dynamics similar to urban heat islands, and by exacerbating the local con-
sequences of global climate change.

Like belief in natural causes of climate change, attribution of climate change to
regional development dynamics might seem naive to many mainstream environ-
mentalists and environmental scientists. A conversation with Mac29, a newcomer
who works in conservation, illustrates that attending to local sources of environmental
change does not necessarily entail ignoring global climate change. Looking at fish
as an example, he said the data show some declines and some movement as streams
warm, but it is hard to read the trends. There is a clear link between particularly wet
or dry years and fish populations, and we know that climate change will lead to wet-
ter wets and dryer dries, he said, so we can expect bigger problems in the future.
However, there are so many other interactions with land use, especially with regard
to streamside vegetation, that it’s hard to focus exclusively on climate. When you
remove even a handful of trees, you get radically warmer water, so it is not simply
that vegetation loss exacerbates climate change but that “you can get your climate
change effect [just] by removing trees, and these cold streams are warming up
because you removed the shade.”

We get a related, and much more common, expression of how local land use
causes environmental change from Mac38, a multigenerational recreationist:

Interviewer: So you don’t feel like farming or the outdoors are particularly under threat

because of climate changes here. Would you say it’s more management and
preservation issues?

Mac38: If you could manage population.
Interviewer: Gotcha, gotcha. And population locally using these resources?
Mac38: Yeah. Obviously, the more... You take two counties over, Haywood County,

every place you can build a house, a house is built. And because of that there’s
stream runoff and all that stuff. It affects erosion control, the quality of water,
the French Broad... all that’s affected.

*This category includes mentions of CO,, greenhouse gases, fossil fuels, cars, electricity, pollution,
industry, chemtrails (per one informant), and lifestyles (which was grouped here because they were
most often described as fossil-fuel intensive).

3“Local land use” includes farming practices, forest management, development, an increase in
asphalt or pavement, and “cutting the mountains” to build roadways. “Other national and global
issues” included overpopulation, urbanization, policy, globalization of trade, broad cultural
change, and Amazonian deforestation.
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In some ways, this is similar to Wat40’s argument that climate change is not “upper-
most on your mind.” For this perspective, it is not necessarily that exurbanization
exacerbates climate change or that exurbanization can cause the same types of
climate impacts as global change, but rather that exurbanization is having visible and
significant effects right now, so it deserves more urgent attention.

10.5 Conclusion

As Coweeta LTER research shows, there is a great deal at stake in the present and
future intersection of exurbanization and climate change (Gragson et al. 2008b,
2014). Several residents have argued that climate change raises concerns regarding
future demographic shifts and increased development pressure. Furthermore, there
are serious concerns about vulnerability and environmental justice, especially
lower-income and multigenerational people’s disproportionately high exposure to
landslides and flooding. As one long-resident newcomer noted:

So many people up here are very high altitude, and they re the ones less likely to be able
to get out of the way faster. So, I worry for people on the mountains close to river areas.
There’s an awful lot of older people who bought retirement places in vulnerable areas with
slides and flooding. And then also just being marooned, stranded when roads wash out.
(Mac63)

There are many reasons to doubt that local communities have the adaptive capac-
ity to respond effectively and justly to future environmental shocks, especially given
social divisions, the paucity of public services and environmental policy, and the
lack of sustained conversations to build collective action and collective norms
regarding environmental governance and land management. Thus, while Mac38 and
others may reasonably argue that exurbanization and regional land development
pose greater threats to social and ecological well-being in the near term, we think
there is great value in Hulme’s (2009) insight that climate conversations offer sig-
nificant opportunities for deep reflection about who we are, how we want to interact
with the environment and one another, and how we want our ecological homes to
look. Many of our interviewees expressed skepticism that climate mitigation was
still feasible and that anything beyond adaptation or coping were reasonable goals.
There is, however, more willingness to discuss climate change than we expected
and, in fact, more than many informants expected, so opening discussions on cli-
mate change may be a way to generate some of the coming together that is neces-
sary to build toward collective reflection and action.

Much of the reluctance that we see to discuss climate change appears, more
accurately, to be a reluctance to discuss climate change on the terms in which it is
conventionally framed. Our research, however, provides some insights into how an
alternative climate conversation may be framed in order to engage more people in
more open ways. First, even people who acknowledge anthropogenic climate
change are often reticent to discuss the issue because the black-and-white terms of
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the national climate conversation do not permit nuance and expressions of even
partial uncertainty. One solution is to seek pathways for solidarity without demand-
ing conformity (Rice and Burke 2017; see Chap. 5). Another approach—beginning
community conversations by detailing strategies for climate action that span the
political spectrum—might help frame environmental protection as a multi-partisan
concern, but it could also cement partisan divides.

Second, our research indicates that, in Western North Carolina, mitigation and
adaptation efforts organized around weather, wild flora and fauna, and farming/
gardening/harvesting are likely to receive the broadest base of support. Water, rec-
reation, and global effects seem unlikely to be particularly fertile ground for climate
conversations, though the economic importance of both water and recreation could
quickly spark greater concern. When we analyzed observations and concerns at the
level of residential-livelihood subgroups, we found that wild flora and fauna
attracted more widespread attention than livelihood activities did (five out of six
subgroups had over 50% likelihood of commenting on wild flora and fauna, com-
pared to only three out of six subgroups for farming, gardening, and harvesting).
While it has always been difficult to reconcile diverse and conflicting interests
regarding forest management, the broad consensus around forest health and vulner-
ability to diseases and invasives seems promising, as does a multi-stakeholder forest
management partnership that has sought to influence the Nantahala-Pisgah National
Forest Management Plan over the last 5 years. In some ways, however, gardening
and farming may be an easier place to start because of widespread interest in the
agrarian character of this region and growing interest in local food. Multigenerational
and livelihood-oriented concerns with farm economies may dovetail nicely with
newcomers’ interest in the rural idyll and food politics.

Third, this research suggests the importance of seeking diversity not just accord-
ing to conventional demographic measures but also according to locally salient
differences, in this case family residential history and job-related or recreation-related
ways of engaging with the environment. These different ways of connecting to place
do appear to shape people’s observations and concerns in meaningful ways.

Finally, the significant focus among our interviewees on local indicators, effects,
and causes of climate change may be more of a resource than an impediment.
Many scholars have expressed concern that the global scale of climate change
leaves people feeling disempowered and that communication based on distant
impacts (e.g., to exotic species and island nations) may not resonate with all
groups. In that context, Western North Carolinians’ strong attention to regional
impacts and causes seems to provide an “actionable” starting point for bringing
people with diverse viewpoints together around issues that they experience first
hand and about which they care deeply.
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Chapter 11 )
Understanding Climate from the Ground e
Up: Knowledge of Environmental Changes

in the East African Savannas
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Abstract Africa makes a relatively minor contribution to global greenhouse gas
emissions compared with developed nations, yet the African continent will be increas-
ingly vulnerable to climate change processes in the coming decades. Critical chal-
lenges include meeting basic needs for food, water, shelter, and other necessities
without undermining biodiversity and ecosystem services. Coordination efforts to
address multiple climate-related stressors have generally occurred at the national level
and taken an external approach, with national governments favoring collaboration
with foreign-based NGOs and other international institutions over working with lower
levels of government. However, the involvement of actors at the local level correlates
with decisions that are better adapted to local social-cultural and environmental con-
texts, reducing implementation costs and increasing trust, thereby increasing the
equity and efficacy of decentralized approaches. This chapter examines indigenous
and local knowledge of climate change. It addresses climate and environmental
change from the perspectives of Kenyan pastoralists who identified a myriad of envi-
ronmental issues that occur and interact at different scales. They also identified ways
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forward at several scales from the local to the global. The continued functioning of
ecosystems by and for local populations will depend critically upon sound policy,
planning, and practice.

Keywords Indigenous and local knowledge - Kenya - Climate change -
Environmental change - Pastoralists - Global change solutions

11.1 Introduction

A UNESCO conference on indigenous people and climate change in 2015 was held
as a lead-up to COP21 (the Twenty-first Conference of the Parties), the major annual
conference of the United Nations Framework Convention on Climate Change. The
UNESCO conference, entitled “Resilience in a Time of Uncertainty: Indigenous
peoples and climate change,” brought together over 60 speakers and an audience of
over 650 people in plenary and parallel sessions and side events (UNESCO 2015).
The Paris Climate Agreement followed the conference. The agreement document
considered indigenous peoples and knowledge, but the language was vague and did
not lead necessarily to action (Ford et al. 2016). Further, it was unclear how the
understanding of the environment at the local scale was supposed to be integrated
into policies. The Intergovernmental Science-Policy Platform on Biodiversity and
Ecosystem Services (IPBES) framework (Diaz et al. 2015) attempts to integrate
more fully different knowledges for biodiversity conservation, human well-being,
and sustainable development. To that end, this chapter examines indigenous and
local knowledge (ILK)' of climate change. It addresses climate change and environ-
mental change from the perspective of Kenyan pastoralists who identified a myriad
of environmental issues that occur and interact at different scales. They also identi-
fied ways forward at several scales from the local to the global.

11.1.1 Background

Africa’s populations will face critical challenges in the coming decades in meeting
basic needs for food, water, shelter, and other necessities without undermining bio-
diversity, ecosystems, and ecosystem services. Population increases caused by
declining infant mortality and increasing life expectancy — despite declining fertility
rates — raise the prospect of a net doubling in the size of many populations by mid-

'"'We use the definition of indigenous and local knowledge (ILK) provided by Diaz et al. (2015) and
used by the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services:
a cumulative body of knowledge, practice, and belief, evolving by adaptive processes and handed
down through generations by cultural transmission, about the relationship of living beings (includ-
ing humans) with one another and with their environment. It is also referred to by other terms such
as indigenous, local, or traditional knowledge, traditional ecological/environmental knowledge
(TEK), farmers’ or fishers’ knowledge, ethnoscience, indigenous science, and folk science (Diaz
et al. 2015:13). We use indigenous knowledge and local knowledge interchangeably in the text.



11 Understanding Climate from the Ground Up: Knowledge of Environmental... 223

century and a tripling by 2100 (HYDE v 3.2 2017). This scenario underscores a
need for improved stewardship of environments — agrarian, pastoral, and other-
wise — found across the continent and natural resources critical to sustaining plant
and animal life. The future of both Africa’s people and ecosystems is inextricably
bound with the management of tightly coupled socialo-ecological systems involv-
ing food, water, and energy — which are becoming increasingly sensitive to anthro-
pogenic disturbances from direct and indirect actions, and compounded by climatic
perturbations, contributing to habitat decline and fragmentation (Archer et al. 2018).
Despite Africa’s relatively minor contribution to global greenhouse gas emissions
compared with the developed nations, social and ecological systems on the African
continent will be increasingly vulnerable to climate change processes in the coming
decades (Amegah et al. 2016). Overall, average temperatures are projected to
increase, with a possible doubling in the frequency of days with temperatures mea-
suring over 35 degrees centigrade (Alagidede et al. 2016; Coffel et al. 2018). Greater
fluctuations in the amount and timing of rainfall will lead to both increasing aridifica-
tion of the landscape and elevated risk of flooding events, with rain-fed agricultural
systems being particularly vulnerable to perturbations such as ENSO, intensifying
declines in plant growth and agricultural crop yields (Serdeczny et al. 2017; Fuller
et al. 2018). Sea-level rise, possibly up to 1 meter by 2100 under a 4 degree centi-
grade warming scenario, would contribute to salt-water intrusion into surface water
and groundwater supplies among other adverse effects (Serdeczny et al. 2017).
Coordination efforts to address multiple climate-related stressors have generally
occurred at the national level and taken an externally oriented approach in the past,
with national governments favoring collaboration with foreign-based NGOs and
other international institutions over working with lower levels of government (Ford
et al. 2015). This may be reflective of views held by the scientific community in the
twentieth century that regarded indigenous knowledge as “inferior and deficient” and
that are only recently beginning to recognize these knowledges as being “valuable
and empirically sound” (Lauer 2017: 336). Unfortunately, actually incorporating
ILK into governance and development is often marred by reinforcing existing power
structures (Nadasdy 2005). That is not to diminish the importance of certain organi-
zations with critical funding resources and technical capabilities, such as the
International Livestock Research Institute (ILRI) and the International Water
Management Institute (IWMI) to guide natural resource management efforts.
However, the inclusion and involvement of actors at the local level may correlate
with decisions that are better adapted to local social-cultural and environmental con-
texts, reducing implementation costs and increasing support and trust, thereby
increasing the equity and efficacy of decentralized approaches (Schonhuth 2003;
Sterling et al. 2017). A bottom-up approach abandons the idea that climate policy
requires a universal framework and climate then separates into smaller more tracta-
ble problems that can be more easily solved by local actors (Rayner 2010). This
approach is not opposed to grand targets for climate change, but achieving them is
less problematic at local levels. Additionally, the building of social capital at the local
level is critical for achieving meaningful stakeholder participation in community-
based resource management schemes, with key variables being fairness of rules, dis-
pute resolution procedures, inclusivity, sociability, and open dialogue (Musavengane
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and Simatele 2017). Conversely, the capture of resources and power by elites tends
to undermine transparency, trust, and equity (Sterling et al. 2017; Galvin et al. 2018).

Climate change adaptation policies tend to be focused at the national level (the
United Nations Framework Convention on Climate Change (UNFCC): https://unfccc.
int/process-and-meetings/the-paris-agreement/the-paris-agreement) whereby each
nation implements their efforts through “nationally determined contributions” through
National Adaptation Plans of Actions (NAPA). There are few examples of inclusion of
indigenous and local communities in creation and/or implementation of adaptation
policies/programs (TEBTEBBA 2008). One example is the UN Convention on
Biological Diversity (CBD) whose objective is the conservation of biological diver-
sity and the fair and equitable sharing of its benefits. They state that national legisla-
tion should “respect, preserve and maintain knowledge, innovations and practices of
indigenous and local communities embodying traditional lifestyles relevant for the
conservation and sustainable use of biological diversity” (https://cbd.int/traditional/).
The CBD supported the indigenous biodiversity outlook (Forest Peoples Programme
2016) where indigenous peoples and local communities (IPLCs) shared examples of
engagement with policy reforms in building, for example, sustainable economies and
resource management (the United States and Canada), in national development pro-
cesses (Latin America), in valuing biological and cultural diversity (the Pacific), and
in enhancing reindeer pastures (Russia), among other issues. For Africa, the Indigenous
Peoples of Africa Coordinating Committee (IPACC) adopted a strategic plan on ways
to strengthen the advocacy capacity of indigenous communities to influence decision-
makers on the conservation of the environment and sustainable use of natural
resources. IPACC’s (https://www.ipacc.org.za/en/) objective is to make explicit the
link between sustainable use of natural resources, protection of ecosystem services,
and the survival of indigenous cultures and languages in Africa.

Though there is the call for indigenous people to work with decision-makers, in real-
ity, many adaptation practices are supported by nongovernmental organizations (NGOs)
both international and local, which interface with communities. Zampaligré et al.
(2014), for example, examined the diversity of adaptation practices in Burkina Faso.
They found that the Burkina Faso government supports activities that focus on cropping
but not pastoralism. The national level one-size-fits-all approach demonstrates the gap
between this approach and local-specific adaptations. This paper provides foundations
to bridge the gap — asking what the local communities see as solutions.

It is not surprising that local peoples’ observed climatic changes on plants and
animals are widespread and the changes are already threatening food security (Savo
et al. 2016). Many local peoples understand, experience, and see climate change,
that is, through weather and environmental changes, what Rudiak-Gould (2013)
calls “visibilism,” and in the past have been masters of adaptation to these changes
(e.g., Reid et al. 2014; Galvin 2009). This is because they are directly dependent on
their environment for their livelihoods and changes in seasonality are not new to
them (De Wit 2014; Weisser et al. 2014). In this chapter, we examine how livestock
herders in Kenya perceive environmental changes, changes in both seasonality and
ecology, and the impacts for livestock production. We also present locally derived
solutions that span all scales of governance for coping with these changes.


https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement
https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement
https://cbd.int/traditional/
https://www.ipacc.org.za/en/

11 Understanding Climate from the Ground Up: Knowledge of Environmental... 225
11.2  Methods

This chapter draws upon findings from a series of focus groups, two community
workshops, and interviews conducted as part of the Pastoral Transformations to
Resilient Futures research program over two field trips in 2011. Sited in Narok and
Kajiado counties, Kenya, this project sought to draw together pastoralists from across
the country to examine how changes in climate, ecosystems, livelihoods, land tenure,
and broader Kenyan society are interacting to shape pastoralist well-being and how
local peoples are working to adapt to these changes. Participants were from Turkana,
Garissa, Narok, and Kajiado counties (Fig. 11.1). As part of this process, we also
engaged in numerous discussions on what local pastoralists envision for the future of
the pastoralist way of life, including needed changes in top-down governance of
pastoralist resources and locally driven pathways for building pastoralist resilience.
Workshop participants were chosen and hosted by Reto-o-Reto, a Maasai-led
NGO. All logistics including venues, focus group participants, and travel for locals

Pastoral Transformation for Resilient Futures:
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Fig. 11.1 Map showing Kenyan counties where project participants resided
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were organized by Reto-o-Reto. Similar formats and questions for discussion
occurred in both workshops and focus groups in each county. Three videos (one of
them participatory) of pastoralists addressing environmental changes were products
of the process® (Roque de Pinho 2013; Roque de Pinho and Galvin 2015).

The first workshop was conducted from 31 January to 1 February 2011 in
Kitengela, Kajiado County. There were 30 people at the workshop, 10 women and 20
men. Nineteen were pastoralists, and 11 were from universities (University of Nairobi
and Colorado State University), the Kenya Meteorological Department, international
NGOs, and USAID (the funder of the project). There were presentations on climate
trends and wildlife/livestock trends in the Kenyan drylands. These presentations
were followed by breakout discussions of changes taking place in different counties
and solutions to those issues from the view of the pastoralists who live in them.
Pastoralists led all discussion groups; others in the meetings were scribes. Each of
the four breakout groups (by county) presented their information followed by a dis-
cussion about issues, challenges, and successes from each pastoral region.

Gender-based focus group interviews took place on 2 February and another one in
September 2011. At both dates, women and men’s conversations were held simultane-
ously, and the project team split, so they attended one or the other. There were 11 men
and six women in each group in February. In September, the men’s focus group had 14
and the women’s group had 18 women. Several issues were posed to each focus group
participant, and these included weather changes, water and livestock condition, migra-
tion change, and solutions. We also asked them what they might want to know from us.

The second workshop took place in Narok County 5—6 September 2011 addressing
the most important climate and other changes affecting the livestock economy across
Kenya. A total of 25 men and seven women attended the workshop, five of whom
were scientists and the other 27 pastoralists, mostly from Narok and Kajiado counties
but also from Turkana County. The workshop opened with a series of talks. A Kenyan
scientist addressed the state of rangelands under climate change, a Kenya
Meteorological Department person spoke of climate change trends in Kenya, and an
indigenous Maasai focused on his research on perceptions of climate change impacts
in Narok County. He surveyed a total of 60 Maasai adults and conducted his own
focus group discussions and interviewed 25 people. His survey included data on live-
stock holdings, water availability, state of pastures, livestock management, livelihood
diversification, changes in weather patterns, pastures, livestock condition, and solu-
tions to climate change. A Maasai PhD and founder of Reto-o-Reto gave a presenta-
tion on drought as a slow disaster. Breakout sessions occurred. Members within each
county described environmental changes and developed solutions.

For the pastoralists, agropastoralists, community elders, researchers, and govern-
ment officials involved in the project, the numerous challenges of climate change do
not present themselves in isolation. Rather, they come at a time of rapid internal trans-
formation and ongoing regional instability, in which a variety of land-based livelihoods

2Videos produced as part of the study: Maasai Voices on Climate Change (and other changes too):
https://vimeo.com/73980798; Pastoralist Voices on Climate Change: https://www.youtube.com/
watch?v=76519XmMpDY; Of God, Rain and Motorbikes: https://vimeo.com/65117460


https://vimeo.com/73980798
https://www.youtube.com/watch?v=765l9XmMpDY
https://www.youtube.com/watch?v=765l9XmMpDY
https://vimeo.com/65117460
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and time-tested pathways for subsistence are challenged. The results demonstrate mul-
tiple levels of this situation, paying special attention to participants’ observations
regarding changes in climate, local ecosystems, the livelihoods that depend upon them,
and the broader social system as a whole (Fig. 11.2). Throughout this process, regional
variations across the participant group are evident. Though Fig. 11.2 shows a summary
of changes and the governance and spatial scales that occur, the variability among
regions remains in the narrative. Finally, we present a variety of adaptive measures and
other solutions suggested by program participants, ranging from top-down, policy-
driven solutions to household-level adjustments in livelihood activity (Fig. 11.3). In
this, we attempt to identify the various trajectories imagined therein and how these vari-
ous paths interrelate. We combined the vast amount of information from the work-
shops, focus groups, and interviews in the results except when otherwise noted. This
chapter tells the story of change and envisioned future of pastoralism, by pastoralists.

11.3 Results

The results of drivers of change are described in detail below. Figure 11.2 depicts the
understanding that pastoralists bring to the complexity of changes across spatial and
social/political organizational scales. The left-hand side hexagons show the approxi-
mate scales at which changes are occurring while showing the overlap in processes at
different scales. The hexagons on the right hand generally show the institutional and
social/political/ecological processes that interact across scales to affect changes.

11.3.1 Climate and Weather

Pastoralists around the world have long dealt with the vicissitudes of climate.
Indeed, one of the defining traits of this lifeway, wherever it is found, is a variety
of adaptations aimed at coping with high levels of rainfall and ecosystem variabil-
ity; most important are high levels of mobility and the ability to respond to the
shifting availability of grazing resources (Hobbs et al. 2008; Galvin 2009). As the
climate changes, however, pastoralists in Kenya are finding themselves being
forced to confront changes in both the character of their regional climate and the
applicability of their traditional knowledge systems used to sense, understand, and
predict its impacts.

The farthest-reaching of these changes comes in the form of rising temperatures.
Although the region has been historically typified by warm weather year-round
(between 25 and 30 °C, even in the coldest months), participants from across the
various study regions noted that the last decade has been marked by increasing
maximum and average temperatures, with several noting unusual increases in night-
time temperatures. These observations were especially acute in the northwestern
Turkana region, where participants observed maximum temperatures that at times
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reached 40 °C. In all regions, however, increased temperatures linked to a variety of
negative impacts on ecosystems, livelihoods, and social order, ranging from
increased stress on cattle to changes in the reliability of local water systems.

Indeed, while rising temperatures were troublesome in their own right, for most
participants, their most serious effects were felt indirectly, particularly through their
impacts on the manner in which water cycled through local ecosystems, mainly via
the rapid drying of landscapes that seems to follow even heavy rainfall. This effect
was compounded by the fact that, in addition to tightening water balances, partici-
pants across the various study regions also observed significant changes in the predict-
ability and character of local precipitation patterns. Normally characterized by two
distinct rainy seasons (the “long rains,” during the months of March through June, and
the “short rains,” which take place in the months of November and December), par-
ticipants noted a feeling that neither rainy seasons could be relied upon, either in terms
of its expected character or its probability of actually occurring. As one participant put
it, the months of the local calendar — whose native names are primarily based upon
their dominant weather and ecological impacts — could no longer be trusted. In each
region, these changes manifested in different ways: in Turkana County, concerns
focused mainly on long-term drought episodes, with rains failing entirely for years at
a time. In Garissa County, observations of increasingly erratic rainfall during both
rainy seasons were paired with concerns about both enduring drought conditions and,
when rains did occur, widespread flooding. In Kajiado, increasing occurrence of
drought simultaneously with increasingly worrisome evaporation rates following rain
events was driven by both the loss of local vegetation cover and increasingly high
temperatures. In Narok County, the wettest county in this study, broad observations
regarding the irregularity of rains were coupled with concerns about intensifying rain-
fall patterns during the end-of-year short rains and the occurrence of increasingly
violent and difficult to predict rainstorms throughout the year.
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11.3.2 Ecosystems

Although recent efforts to modernize water pumps and other infrastructure have made
some headway across the country as a whole, most Kenyan pastoralists continue to rely
directly upon minimally controlled ecosystem service flows, both for their own resource
needs and those of their livestock. As a result, they retain a high degree of sensitivity
regarding changes in the ecosystems in which they live, enabled by long-established
traditional mechanisms for ecosystem monitoring (such as vegetation species and
quantity, surface and underground water, and soil erosion) as well as a variety of con-
cepts borrowed from Western scientific traditions. Whatever the lexicon, however, par-
ticipants from across all study regions highlighted a number of significant negative
ecosystem impacts in recent years, owing both to changes in local climate and the ways
in which human activity is reshaping historically reliable landscapes. Simply put, the
region’s rangeland ecosystems are under increasing strain from a variety of directions
and are already undergoing significant transformation in many areas.

The majority of these impacts and transformations are related to water and the
way it moves through the varied landscapes that pastoralists utilize. At the most
basic level, there is simply less water available at any given time of the year, driven
both by increased evaporation following rains and increased utilization by the
nation’s growing population. At the same time, recurring drought episodes, com-
bined with more violent storms, have led many to observe ever-increasing rates of
the development of bare, easily eroded soils. This, in turn, has led to increasingly
degraded streambank conditions in many areas, both as a direct result of erosion and
due to increased pressure from wildlife and livestock as they gather with increasing
density around remaining surface water resources. The use of wells — usually dug by
hand — also plays an increasingly ambivalent role, as its adoption intensifies (with
more wells being dug, in general) at the same time as its effectiveness appears to be
on the decline due to the lowering of local water tables, siltation following erosion
events, and recurring drought episodes. These concerns were especially acute in
Kajiado County, where siltation had begun to effect the functioning of dams.

These changes, working in tandem with other climate and land use factors, led
many study participants to observe an array of negative impacts to local vegetation
communities, in terms of both their overall abundance and health and the availability
of species suitable for human and livestock use. For example, in the Garissa County,
pastoralists face challenges relating to overstocking-driven erosion, deforestation due
to overharvesting, and the replacement of useful grass species by more drought-toler-
ant shrubs. In Narok County, increasing soil compaction, losses of soil organic matter,
and overuse of fertilizer by agriculturalists in the north of the county have led to a loss
of grass cover near river banks, a reduction in palatable grass species in rangelands,
and the drying of swamps normally critical for local wildlife. Loss of viable soil con-
ditions and useful species is also evinced in Turkana and Kajiado counties, as well,
with participants also noting shorter periods when the grass is green. Several Maasai
elders also noted the disappearance of numerous useful forb species, as well as the
reduction in the availability of tubers and flowering plants utilized by sheep and goat
herds. Women, mainly from the Kajiado County, also noted the decreasing availability
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of various tall grass species useful for building materials and other household work.
As one woman noted, “We have noticed that the grass no longer grows tall. There are
too many cattle that are grazing just a few areas. In the past, we used the tall grasses
to build small houses, but now we cannot find those grasses.”

11.3.3 Livestock and Livelihoods

Pastoralist livelihoods are defined through their complex subsistence and cultural con-
nections to livestock, and recent ecological, climatological, and land-use pressures
have brought about an array of changes — some neutral, some plainly negative — for
pastoralists across the various study areas. In all areas, livelihoods are in a state of
transformation, with many households and communities engaging in higher than nor-
mal levels of migration, increasing economic diversification, and, as part of this latter
shift, the growing economic role of women at a variety of scales (Fig. 11.2). Likewise,
livestock herds, in many cases historically dominated by cattle, are also being diversi-
fied, with an increased emphasis on sheep, goats, and, in the arid north, camels. As
part of this process, migration patterns are also changing in more subtle ways, as goats
and sheep require more frequent access to water and are less able to engage in the long
foraging treks formerly central to most male pastoralist activity. More broadly, mar-
ket-driven activity is increasing in all but the least developed areas, with cattle being
increasingly traded for currency. All of this comes amidst the backdrop of decades of
efforts by colonial and national governments to privatize land and regularize herd
movements, with many pastoralists relying increasingly upon the privately held lands
of relatives as common lands become more fragmented and overutilized.

In sparsely developed and generally arid Turkana County, for example, stocking
rates of cattle and other livestock are on the decline, with many pastoralists respond-
ing to degrading pasture conditions by simply migrating to other areas. Those live-
stock that remain generally have poor body condition and life expectancy and only
fetch meager prices at the region’s various isolated local markets. As a result, liveli-
hood diversification is increasing, with many women diversifying into the produc-
tion and sale of cosmetics and other small goods for sale at regional markets. Others
in the area are shifting into more intensive agricultural production, mainly through
the use of irrigation infrastructure near the Turkwel River. These efforts combine
with increased fishing activity in Lake Turkana, and, for young people unwilling or
unable to go to school, woodcutting and charcoal production. At the same time,
many youths are being encouraged to attend school regularly, with many eventually
making their way into national schools for secondary and post-secondary education
in the hopes of leaving pastoralism behind but also eventually sending money home.
A pastoralist elder noted, “So let us find a way of bringing education to every pas-
toralist child. When this youngster has twenty acres, and knows economics, he will
know how to manage a loan, will know how to sell at market.”

Similar changes are underway in Garissa, where declining cattle herd fitness due
to inbreeding and harshening landscape conditions has led many to shift their
emphasis away from pastoralist livelihoods. Here, women are playing an ever more
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prominent role through trade of handcrafts, camel milk, and other domestic prod-
ucts, as well as through their central role in the area’s growing number of beekeep-
ing operations. Others in the area are also increasingly engaging in small-scale
agriculture to offset caloric losses due to herd decline, with food resources further
supplemented through purchases at local markets (Fig. 11.2).

In the south, participants voiced a more intense set of concerns, as tensions between
humans, wildlife, livestock, and their environment are especially acute. In Kajiado
County, where land privatization and a tendency toward permanent settlement have
been particularly intense, many pastoralists also reported severely challenged herds,
including generally poor herd health and body condition, low reproductive rates, and
increasing exposure to a variety of diseases due to the need for constant movement
outside of traditional grazing areas. And while many in this region reported increasing
diversification of livelihoods, herd composition, and the growing integration of cel-
lular phone technology into traditional resource scouting practices, many also felt that
these measures were not enough. In some areas, reports of dangerous food insecurity
and the constant pressure to sell off what little private lands families possessed were
intermixed with concerns voiced over growing rates of intertribal conflict, theft, and
clashes with local conservation areas. While some in the area are already actively
engaged with the region’s growing ecotourism economy, many have yet to see bene-
fits and instead experience only the exclusion from formerly grazed lands that are
essential to tourism and biodiversity conservation schemes.

These concerns were echoed to a great degree in nearby Narok County, where
rapid land fragmentation and urbanization (due to many forces such as agriculture,
fences around community-based conservation areas and private lands, tourism, and
infrastructure development; see Galvin et al. 2008) have left those who remain fac-
ing a number of severe challenges. Here too, cattle condition is poor, with calves
growing slowly, infertility on the rise among females during drought periods,
increasing disease occurrence, and growing conflicts between peoples as herders are
forced to move constantly to find new grazing resources. One pastoralist from this
region noted, “Now the animals have no place to hide, rest, or give birth. This means
increased pressure and this is why there is conflict.” This, in turn, has led to overall
decreases in pastoralist herd sizes, leaving many with little to no disposable income
left over for childhood education or supplementary food. As a result, increasingly
impoverished conditions were noted for many groups in the region, with some spec-
ulating that many had been trapped in a downward spiral of land loss and deepening
economic privation. This has also led to what many participants saw as an increase
in illnesses among herders, themselves, which in turn limited their ability to engage
in the long-range movement their livelihoods more frequently required.

11.3.4 Social Change

Participants from all study sites told a variety of stories of social and cultural change,
both in their own communities and across Kenya as a whole. In some cases, these
derived directly from climate shifts. In others, global, regional, and historical eco-
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nomic transformations played a more dominant role. In many cases, however, the
impetus for change came about at the confluence of the two. Indeed, the most unani-
mously noted problem across sites derived not from any singular factor, but rather
the complex interaction of increasingly stressful drought episodes, growing popula-
tions, and widespread land privatization. Any one of these factors, individually,
might increase pressure on landscapes, complicate mobility and herd migration, and
reduce the overall viability of traditional pastoralist practices. Working together,
however, they have prompted a variety of significant shifts in the way pastoralists
survive, ranging from longer herd movements that isolate families and women from
herders to a growing incidence of violent cattle rustling, raids, and intertribal con-
flict (see Galvin et al. 2014).

As aresult, participants from all study areas echoed a common concern, one that
in some ways transcends any singular social issue: namely, that the social fabric of
pastoralist communities was degrading and that long-standing strategies of social
support were less able to provide a buffering effect in times of hardship. In some
areas, this manifested as more frequent fights and other intrafamilial stress, espe-
cially during droughts. In others, these conflicts extended to larger kin networks,
with old agreements between distant relatives becoming more and more strained as
grazing and water resources dwindle. In some areas, such as Garissa County, these
challenges have led to pastoralists reaching out to more and more distant networks
of resources and alliances, which, while providing some relief from resource stress,
has brought with it other problems such as increased exposure to HIV and the need
to cross already contested national borders.

These effects are compounded when water resources, impacted by increased
usage, intensifying runoff, pond siltation, and more rapid drying, become clear sig-
nals that the landscape is stressed, and higher numbers of cattle and people aggre-
gate around those few reliable resources that remain. And while the proliferation of
man-made wells and machine-drilled boreholes has provided some relief, many also
worry that overuse of these water sources is already stressing area’s water tables
and, potentially, opening yet another arena of future conflict.

At the same time, several more subtle but perhaps equally as influential impacts
were noted. For example, several women participants noted that milk production —
often a cornerstone of many pastoralist diets — has fallen alongside grass species
biodiversity and its attendant negative effects on cattle health and fertility. Although
troubling enough on its own, this dynamic comes at a time where the traditional
pastoralist diet is also losing its appeal to younger generations, who find themselves
more attracted to foods made available through widening regional markets and as a
result more prone to seeking short-term profits from land and cattle sales. These
changes are wrapped in a broader complex of shifts toward a more commercially
oriented cattle-raising culture, in which cattle are supplanted as the main source of
social prestige and cultural capital by currency, the ability to pay for children’s edu-
cation, and the possession of modern, permanent housing. However, education pre-
sented a particularly challenging paradox to many, with most voicing the concern
that while education was critical to improving overall family viability and improv-
ing options for young people, it also strains household and herding labor resources
and may ultimately draw those with educations away from the pastoralist way of
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life. And while many voiced the notion that for pastoralism to survive in some fash-
ion, the number of people dependent upon rangelands had to be reduced, many also
noted that losing cattle and giving up traditional migratory/nomadic behavior could
amount to the overall loss of pastoralist culture.

Similarly, the changing economic and decision-making roles of women — who
normally remain relatively stationary as young men follow the herds — left many
wondering about how these changes might alter pastoralist culture, with little clarity
as to its ultimate effects. Changing conditions have led to women playing an ever
more important role in ensuring family and community viability, be it through eco-
nomic diversification into trade, the organization of local cooperatives, or the
increasingly modern management of water resources. One woman noted, “We need
a market for our beadwork. Our beads do not disappear in a drought, they will last
in our house for more than a year. Women are smart enough to count the number of
beads needed to make complicated designs. There are too many middlemen between
us and the buyers of our beads, they take too much of the profits.” For some, this
signified a clear path for future adaptation, in which educated, empowered women
lead the way to new strategies for subsistence and interaction with surrounding
markets. For others, it was seen as a challenge to existing power structures and yet
another strain on the traditional systems of knowledge and authority (such as strong
kin and clan ties to access sharing of livestock and decreasing conflict) normally
relied upon to negotiate survival during periods of climatic difficulty.

11.4 Solutions

Despite — or perhaps because of — the seeming enormity of the challenges discussed
above, questions focused on eliciting local solutions and paths to desired change
provoked a wide-ranging set of responses, focused on both short- and long-term
goals for improving pastoralists’ well-being. These solutions ranged both in scale
and character, with some aimed at regional and national policy and others at more
local adaptations to the changing biophysical and economic climate (Fig. 11.3). In
the following subsections, we review the most common themes from these discus-
sions, focusing specifically on security, infrastructure, mobility assurance, ecosystem
management, and livelihood diversification. However, it should be noted that while
we treat each of these separately here, for workshop participants, they were seen as
components of a broader strategy for working toward a more resilient future.
Moreover, these solutions, aspirational though they may be, were a means of heading
off the ongoing process of cultural degradation that pastoralists faced already and
instead engaging in a wide-ranging program of “bottom-up” cultural change driven
by pastoralists themselves. As a result, many participants across the various partici-
pant regions noted that, whatever the specific strategy, “the dream must be shared by
all pastoralists” and must be driven forward through cooperative efforts rather than
“top-down” administration or prohibition. Figure 11.3 shows the categories of
changes that both contribute to resilience and transformation of pastoralism.
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11.4.1 Security

In the northern regions, pastoralists face a number of threats from increasing live-
stock raiding activity, the movement of small arms across the South Sudan and
Somali borders, and conflicts arising from reduced ecosystem resilience. As a result,
improving regional and local security was a high priority for participants from these
regions, as was recognition that solutions to these problems would likely require a
multifaceted approach. For example, in Turkana County, where government and law
enforcement presence are relatively sparse, participants suggested the expansion of
government offices in the region and the development of infrastructure and agencies
to support safe and legal cross-border migration. Some also suggested the develop-
ment of a “cross-border coalition” of herders from neighboring countries to enable
peaceable migration. In Garissa, participants suggested a range of strategies, includ-
ing support for international treaties to stem the flow of small arms and policies to
support stability in neighboring South Sudan and Somalia. More broadly, however,
it was recognized that conflict and violence were generally driven by the increasing
difficulty of making a decent livelihood in some pastoralist regions (see Galvin
et al. 2014). As a result, it would seem, true security will rely on both broad-scale
policy changes and more focused efforts to improve the resilience of pastoralists
and aid in their long-term adaptation to changing conditions (Fig. 11.3).

11.4.2 Infrastructure

Participants also noted that many of their difficulties stemmed from their inability
to connect with markets, to develop sustainable resources, or to gain access to ser-
vices. As a result, infrastructure development also ranked high on the various lists
of participants’ hopes for their respective regions, albeit in different ways depend-
ing upon the local situation. In Turkana County, for instance, roads — be it for access
to markets, access to health and other services, or for the provisioning of more
effective governance — were noted as a critical need. In Garissa, on the other hand,
the emphasis was less on transportation infrastructure than the development of local
markets and other service provision sites such as banks and clinics. In both of the
northern regions, the development of renewable energy resources was also empha-
sized, as both areas have ample potential for solar and wind development, and even
small-scale installations near relatively permanent settlements were seen as poten-
tially leading to the facilitation of other infrastructure and cultural development
(Fig. 11.3). This was also coupled, in both northern regions, with a growing
awareness of the need for more robust educational infrastructure at the local level so
as to provide youth with the ability to contribute to local labor pools.

In Kajiado and Narok counties, participants saw a similar need as those to the
north for the development of more robust cattle and other livestock markets, particu-
larly with regard to processing facilities for leather and meat. However, participants
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from the south also noted the need for a number of “soft” infrastructural develop-
ments that relied less upon physical capital and more upon social networks and
developing connections to various types of scientific expertise. Chief among these
were “disease-free zones” and other forms of livestock disease mitigation and pre-
vention approaches, which were seen as requiring both expert scientific input and
significant coordination between herders, themselves. Along these same lines, par-
ticipants in Kajiado suggested a livestock early warning system that would allow
pastoralists to become more aware when climate conditions and other factors con-
ducive to disease spread were likely to occur. These suggestions were paired with
broader ambitions toward pastoralist advocacy networks and other cooperative sys-
tems to better communicate local pastoralist needs to government officials and pol-
icy makers. Some participants noted that the index-based livestock insurance
program (https://ccafs.cgiar.org/publications/index-based-livestock-insurance-
ibli#. WOUgJf6Wx-g) supported by the Consultative Group on International
Agricultural Research (CGIAR) Research Program, Climate Change, Agriculture
and Food Security (CCAFS) could insure livestock keepers to protect against
climate-related risks. No one had actually used it.

Participants also put forth a number of suggestions for improving access to reli-
able water resources, particularly in areas where existing wells were primitive and
existing irrigation potential had yet to be realized. This included both the develop-
ment, outright, of new well sites and irrigation infrastructure and efforts to improve
existing water resource management in areas where primitive wells and ephemeral
ponds were showing signs of overuse.

11.4.3 Mobility

Because of its centrality to the pastoralist way of life, participants from all regions
voiced a definite need for efforts to ensure the free mobility of herds and herders
both within Kenya and across nearby international borders. That said, without the
ability to reduce ongoing processes of land fragmentation, this effort would unlikely
be successful, as one of the main drivers of reduced mobility over recent decades
has been the introduction of private property and other forms of exclusionary land
use. As such, efforts to reduce fragmentation and ensure mobility were often seen as
one and the same. Here, solutions to the issue proved diverse, with some suggesting
the development of community banking systems to reduce the poor financial plan-
ning that often led to piecemeal land sales and others looking to national and inter-
national policy solutions designed to ensure free movement. This included, at the
very least, work toward getting the Kenyan government to recognize the value and
potential of pastoralist lifeways and the needs thereof®.

3Since 2010-2011 when we conducted this study, the government of Kenya has passed the
Community Land Act, No. 27 of 2016 (https://kwcakenya.com/download/community-land-act-
2016/?wpdmdl=10313), that recognizes and secures community land rights in former group
ranches and trust lands including grazing rights.
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11.4.4 Sustainable Ecosystem Management

Participants also noted the broader need for the development of skills, policies, and
practices that would allow for more sustainable management of the region’s diverse
ecosystems. This included, as mentioned above, the development of more robust
energy production and water management infrastructure, the improvement of exist-
ing resource management networks among different pastoralist groups, and the
development of mechanisms for more effective livestock disease management sys-
tems. Along these same lines, calls for better systems for invasive grass species
control (including harvesting for biofuel) and rainwater management were also sug-
gested. Part of this, as participants from Garissa suggested, would involve thorough
assessments of local ecosystem service flows and mechanisms for helping area pas-
toralists to maximize their potential for long-term well-being through information
sharing, education, and access to scientific expertise.

11.4.5 Livelihood Diversification

In and alongside the various other calls for change in the region, there flowed an
increasing understanding of the need for the diversification of livelihoods in ways
that reflected the broader goals and desires of pastoralists hoping to manage the
transformation of their culture in sustainable and equitable ways. Foremost among
these were calls for developing more robust cultural and ecological tourism systems
and improving upon these mechanisms where they existed already (such as in Narok
County). A pastoralist elder stated, “So if you want to sustain this new cow called
tourism, you must manage and sustain the environment.” Rather than cleaving to
older, conservation-style models, however, here, participants emphasized approaches
that allowed for the coexistence of herders and wildlife through careful habitat man-
agement and the simultaneous emphasis of livelihoods, for instance, through
community-based conservancies. Other forms of diversification with less sweeping
herd management implications were also noted, ranging from increasing the mar-
ketability of local beadwork to the shifting of purely symbiotic livestock manage-
ment approaches toward more commercial and production-oriented schemes. In the
latter case, this involved both the development of improved cattle breeds, the
building of silage and cattle processing infrastructure, and the assurance of stable
market access both locally and across the greater global markets. In some areas —
particularly in the north — this also included the development of various dryland
product industries, such as the cultivation of gum arabic, aloe, and other products.
Whatever the specific strategy, however, what was most broadly noted by partici-
pants in workshops and focus groups regardless of gender was the need for the
recognition and empowerment of women as economic actors, both within families
and villages as well as across the region. This included ensuring representation for
women not only within decision-making spaces but also systems, such as banks and
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local endowment funds, that allowed women to engage in entrepreneurial efforts
and to expand their ongoing efforts to supplement traditional food and resource
management systems. Likewise, education for women was seen as an important
step forward in this regard, particularly within localized schools that allowed women
and girls to maintain their traditional roles while also building skills and gaining
access to new knowledge networks. A pastoralist woman noted, ‘“Today, we con-
sider the educated to be rich because they are immune to drought and diseases; they
can get out. An investment now in education pays back in the future. You could have
200 cows, but could lose them all in a drought. Twenty years ago, we defined wealth
by the number of livestock, the number of children, and the number of wives.”

11.5 Discussion and Conclusion

The pastoralists who participated in this project understood clearly the myriad
changes affecting their ecosystems and livelihoods and envisioned a suite of clear
avenues for a desired future at several different spatial and governance scales
(Figs. 11.2 and 11.3). What does this mean in terms of developing strategies of
national-to-local coordination efforts? There is a pressing need for devolving
authority and resources to the subnational government level (county/district and
sub-district) to promote engagement and involvement of local populations who bet-
ter understand ongoing environmental change while also addressing climate change
at the national level (Friis-Hansen 2017). Environmental change has many drivers
including climate change, history, and power differences. These research results
show the direct effects of environmental changes through documentation of change
through the narratives presented here and the videos accompanying the project.
They also show pathways to policy and cultural changes, and that trust in the solu-
tions and the process is essential for success. Do pastoral perspectives empower
local experiences and knowledge? The information presented here certainly shows
that locals have insights that speak to climate change and actionable solutions to
issues of environmental change in the Kenyan drylands (see Sillitoe 2003).

There are concerns about existing adaptation strategies based on the adequacy of
current climate models for anticipating impacts, policies, and programs that fail to
include relevant local knowledge and the sufficiency of financial resources to fund
necessary adaptation policies (Adenle et al. 2017). The management of large
rangeland districts, which support about one-quarter of the national population and
the vast majority of livestock herds and wildlife, will be critical to the future of the
nation, as economic development further concentrates in the core agricultural zone
spanning Lake Victoria to Mount Kenya. Water resources management practices,
including the increasing diversion of surface waters from rivers for irrigation and
power generation, will further compound climate-driven water stress in the outlying
areas by decreasing availability needed by humans, livestock, and wildlife. This
may be particularly important in the Tana River watershed, which provides the only
reliable source of surface water to downstream inhabitants of the rangelands of
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Garissa County. Projected increases in human settlements across Kenya will affect
the ability of pastoral peoples to find adequate forage and water for their herds,
which already consume a greater share of water compared to wildlife populations,
and with the dairy yields of such herds declining in many areas.

The viability of a pastoral way of life depends upon the maintenance of upstream
rivers and forests. Under pressure from climate, continued population growth (at
rates above global averages), and economic development, the diverse assemblage of
plants, animals, and birds, many unique to particular African locales, faces threats
from habitat degradation and fragmentation (Biggs et al. 2004). This underscores a
need for sustainable development-oriented measures to maintain environmental
quality and species viability while alleviating human challenges in terms of health
(including malnutrition, vector-borne diseases, and other contributors to health) and
household income associated with climate-amplified environmental change pro-
cesses (Amegah et al. 2016). The role of legally recognized indigenous and com-
munity lands within these counties (recognized in Kenya’s new constitution) is
important to the future of these pastoral populations (Dubertret and Wily 2015). The
empowerment of rural women would also contribute significantly to efforts to trans-
form the system, with the Danish Institute for International Studies program’s
Climate Change and Rural Institutions studies (2012-2016) in Tanzania and Uganda
providing a possible precedent for the region (Friis-Hansen 2017).

The multi-scalar nature of climate change and environmental change processes
more broadly will require concerted efforts at multiple levels of governance to
maintain economic and political stability among communities who are dependent
upon natural resources to sustain crops and herds, based on observed trends (Fjelde
and von Uexkull 2012; Hendrix and Salehyan 2012). Similarly, governance prac-
tices including development of an umbrella group to champion pastoralist issues in
each region and including pastoralists issues in Kenya’s National Climate Change
Response Strategy* to promote adaptation to hydroclimatic extremes, especially
severe drought events, will be critical to sustaining economic growth. Severe
drought effects on crops and livestock will compel adaptation to water supplies to
meet short-term food needs while also considering longer-term ecosystem sustain-
ability (Connolly-Boutin and Smit 2016). It is clear from the information gathered
from the pastoralists in this study that they are part of the solution. Several people
in this work were leaders in their communities, so there is the likelihood that their
voices are heard at county and national efforts to address climate and other changes
affecting their communities (e.g., one person became the governor of his county
after this project was completed). As one Maasai elder stated, “There is always a
saying, where there’s a will there’s a way. And if people can go to the moon and
come back, then I think land for this pastoralist system can be managed. This is the
only planet we have; we have to be very careful with it!”” The continued functioning
of ecosystems and underlying biodiversity by and for local populations will depend
critically upon sound policy, planning, and practice just as local/indigenous partici-
pants in this project know.

*Government of Kenya. National Climate Change Response Strategy 2010 http://www.environ-
ment.go.ke/wp-content/documents/complete %20nccrs %20executive%20brief.pdf
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Chapter 12 )
Understanding Global Change:

From Documentation and Collaboration
to Social Transformation

Check for
updates

Karen Pennesi

Abstract The conclusion to this book situates the chapters within four programs of
anthropological research on climate change: (1) documentation of local impacts of
and adaptations to climate change, (2) connections to socioeconomic and political
contexts, (3) collaborations with nonanthropologists, and (4) activism and social
transformation. The final section notes the persistent challenges to creating positive
change and meaningful research outcomes. It highlights some examples of success
and outlines future directions for politically engaged anthropological work around
climate change.

Keywords Climate change - Collaborative research - Environmental anthropology -
Democratization - Decolonizing research

12.1 Decolonizing Environmental Knowledge and Climate
Change Research

Anyone who has spent time among people who make their living off the land—
farmers, fishers, animal producers—can attest to their resourcefulness, their resil-
ience in the face of hazards and changes, and their detailed knowledge of the natural
environment in which they live and work. Some would argue that it is a matter of
survival to be so attentive, creative, and cooperative. Others might point to the col-
lective wisdom passed down over generations of trial, error, and innovation. In my
own work with smallholder farmers in Northeast Brazil, I have listened to stories
proudly told about persistence despite economic hardship, endurance through suf-
fering in times of drought, and hard-won success after trying some new technique
or crop. I was a witness to their labor, and I saw clearly the connections between
moral worth and willingness to undertake difficult work (Pennesi 2015). What I also
observed repeatedly was a deep sense of frustration among peasant farmers, some-
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times bordering on resignation, with the political and economic systems that con-
strained their pursuits and disadvantaged them in relation to large-scale agribusiness,
city dwellers, or others with more money and influence. Over 10 years of doing
research in the state of Ceard, I heard from many people that agropastoralism could
be more successful there, even at the subsistence level, if there were better manage-
ment of water resources and government policies to support infrastructure and
social development appropriate to the semiarid climate. Conviver com o semi-drido
(“living with the semiarid”) is a phrase often used to describe policies and programs
that are progressive in building capacity for sustainable production in rural areas of
the Brazilian Northeast. In reviewing related literature—including the preceding
chapters of this book—I have learned that the problem I see in Ceard is one familiar
to those who work with peasant farmers or subsistence fishers in other parts of the
world. Political, economic, and social structures limit the adaptive capacity of indi-
viduals and communities, increasing vulnerability to natural hazards such as
droughts and floods. The obvious conclusion is that if natural disasters are a product
of both environmental conditions and social factors (Blaikie et al. 1994), then miti-
gation or prevention of disasters must include social change (Ribot et al. 1996).
The question I originally set out to investigate in Ceard was why farmers were
not using meteorological forecasts disseminated by the state-funded agency in their
agricultural decision-making. I soon discovered that there was a competing source
of predictions for the rainy season: people known as profetas da chuva, “‘rain proph-
ets,” who based their forecasts on empirical observations of plants, animals, birds,
celestial bodies, and other indicators in their environment (Pennesi 2011). This local
environmental knowledge was valued by the farmers who lived alongside the rain
prophets but was more often dismissed by scientists and urban consumers of news
reports as being merely folklore or superstition. At the same time, the government
meteorological agency offering the official climate forecast was not trusted by farm-
ers, who criticized the meteorologists’ lack of local place-based knowledge as well
as the agency’s connection to the state, which they saw as both interfering and will-
fully negligent (Pennesi 2013). Each year, a deeply rooted and complex conflict
between rural and urban, tradition and science, and citizen and state played out in
discussions of the rainy season. The rain prophets represented a symbolic resistance
to the dominance and arrogance of decontextualized scientific knowledge (Taddei
2012) and to the federal and state governments whose claims to be helping dis-
guised structures that marginalized farmers. Over the last two decades, there has
been a shift in public discourse toward acknowledging the wisdom and experience
of local and traditional knowledge embodied by rain prophets (Taddei 2006). Efforts
are being made at the regional level to valorize and document the work of rain
prophets in annual public meetings, media reports, academic publications, docu-
mentary films, and theatrical productions and to encourage young people to carry on
the traditional practices (Pennesi and Souza 2012). As Taddei (2012) argues, how-
ever, the positive attention toward rain prophets as cultural performers has not
resulted in any kind of organized political movement that could make significant
differences in the farmers’ lives. The authority and legitimacy of scientific knowl-
edge remain unquestioned at the level of state policy, while the rural population
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remains largely poor and dependent on governmental and nongovernmental pro-
grams for any measurable improvement in their situation.

This background brings me to the frameworks of decolonization and democrati-
zation that I use to organize this concluding chapter. I start with a quote by Chandra
Talpade Mohanty (2003: 254) which links the two: “Decolonization involves both
engagement with the everyday issues in our own lives so that we can make sense of
the world in relation to hegemonic power, and engagement with collectivities that
are premised on ideas of autonomy and self-determination, in other words, demo-
cratic practice.” Decolonization and democratization emerge in response to colonial
and authoritarian governance structures whose purpose is to amass land, resources,
and power and which necessarily create subordinate populations. The goal of these
movements is for indigenous and subjugated peoples to have ownership and control
over management of natural resources, over their livelihoods, over their way of life,
and over their knowledge and thoughts. In short, they are a response to the fast and
slow violence that Burke, Welch-Devine, and Sourdril (Chap. 1) discuss in the intro-
duction to this book. With democratization, there is a focus on equality and partici-
pation in decision-making in all domains of social life. In this book, these issues
apply to adaptations and responses to environmental and climatic conditions.
Decolonization involves movement toward independence in all spheres of activity,
including research (Smith 2012). In this chapter, I am interested in how giving
attention and credibility to indigenous/traditional/empirical knowledge decenters
colonial and hegemonic epistemologies.

In their article entitled “Decolonization is not a metaphor,” Eve Tuck and
K. Wayne Yang (2012) insist that “decolonization specifically requires the repatria-
tion of Indigenous land and life” (p. 21) and caution against using “decolonizing” to
describe struggles against all forms of systemic social injustice (p. 17). The com-
munities discussed in this book are not all indigenous peoples living in the settler
colonial states that Tuck and Yang write about, but what is relevant here is their focus
on the material aspects of decolonization and the vital importance of land. The colo-
nial/capitalist transformation of land into property and resource, and the concentra-
tion of land as wealth in the hands of powerful minorities, underlies the vulnerability
of many communities described here. Furthermore, the exploitation of land-based
resources, such as fossil fuels, in the pursuit of wealth and power is widely under-
stood to be a primary cause of global climate change (IPCC 2013). As the research
in this volume demonstrates, those who derive their subsistence directly from the
land and water tend to be among the internally marginalized groups who suffer
social discrimination, leaving them particularly vulnerable to natural hazards and
climate variations. Therefore, analyses of perceptions of and adaptations to global
changes, including climate change, must be understood within the context of strug-
gles for self-determination and fuller participation in political and economic life.

An anthropological approach is especially well suited to illuminating the inter-
connections among multiple dynamic systems and forces and tracing how different
human groups act within these systems over time. With people at the center, anthro-
pologists investigate ecosystems, atmospheric conditions, social structures, and cul-
tural systems of meaning-making, in addition to physiological processes and
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characteristics. The international group of scholars contributing to this book eluci-
dates both human and environmental perspectives on the topic of climate change,
drawing on cultural and biological anthropology as well as botany (Salick et al.) and
geography (Dervieux and Belgherbi). A wide range of qualitative and quantitative
methods are employed in these ethnographic studies, including interviews (Katz
et al.; Dervieux and Belgherbi; Roque de Pinho; Sourdril et al.; Galvin et al.; Salick
et al.; Burke et al.), surveys and questionnaires (Katz et al.; Seara et al.), participant
observation (Dervieux and Belgherbi; Sourdril et al.), group discussions (Katz et al.;
Roque de Pinho; Galvin et al.), community workshops (Galvin et al.), creation of an
interactive web site (Reyes-Garcia et al.), free listing observations of local flora and
fauna (Dervieux and Belgherbi; Burke et al.), pile sorts, calendar construction and
mapping (Salick et al.), participatory photography and video making (Galvin et al.;
Roque de Pinho; Salick et al.), accompanied field visits (Salick et al.), statistical
analysis (Salick et al.; Seara et al.), and path analysis (Seara et al.). Such a variety of
methods enable the rich and nuanced analyses that are characteristic of anthropology
and are evidence of an evolving understanding of what it means to study people.

This chapter is organized around four programmatic categories of anthropological
research on human responses to climatic and environmental changes. The first cate-
gory stems from the foundational interest of anthropology in the relationship between
people and their environment. It centers on documentation of various adaptive strate-
gies in particular climates (e.g., Moran 2008) and more recently includes descrip-
tions of “local observations in climate-sensitive places” (Crate and Nuttall 2016: 13;
Reuter 2015). The second kind of anthropological research on climate change moves
beyond documentation of local observations and perceptions to examine the broader
socioeconomic and political contexts that shape experiences of changing environ-
ments (Casagrande et al. 2007; Pokrant and Stocker 2011). The third category of
research is marked by collaboration with interdisciplinary teams and with local peo-
ple as research partners (Ayers and Forsyth 2009; Crate and Nuttall 2009).
Collaboration and participatory methodologies demonstrate that local and indige-
nous knowledge is valued and this kind of research supports the capacity of local
people to contribute to their own understanding. The fourth category of anthropo-
logical research related to climate change aims to foster social transformation by
working alongside local community members in service of their own goals and
projects. In these research programs, scholars take a more activist stance in their
work to influence policy and facilitate social change (e.g., Baer and Singer 2018;
Crate and Nuttall 2016). In the remainder of this concluding chapter, I show how the
previous chapters relate to each of these four categories of research. Recognizing that
it is impossible to make meaningful generalizations across such diverse geographic,
cultural, and social contexts as are represented in the preceding chapters, I nonethe-
less attempt to identify common threads while highlighting particular cases when
relevant. This chapter concludes with a brief discussion of remaining challenges and
argues for future anthropological work to further the goal of social transformation
through decolonization and democratization. I argue for a politically engaged
anthropology of climate change befitting the seriousness, urgency, and global reach
of the topic.
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12.2 Anthropology and Climate Change

12.2.1 Documentation

Anthropology has long held that adaptation to climate and environment is a funda-
mental human capacity. Numerous theories have been proposed over the last century
to explain variation in human physiology, livelihoods, cultures, and political systems
in relation to environmental conditions (Dove and Carpenter 2008). This earlier work
teaches us that the effects of climate change must be understood from a human
ecological perspective which considers how land use for settlement, agriculture, and
other purposes influence the ecosystem, and at the same time, human activities are
shaped by shifting environmental conditions (e.g., see Chaps. 1, 5, 7, 10, and 11).
Anthropology offers unique insights to our collective knowledge of ongoing global
changes and adaptations to them. Ethnographic fieldwork, attention to the historical
context of contemporary climate debates, and an integrated view of human and natu-
ral systems are important aspects of anthropological research that can inform under-
standings of climate change (Barnes et al. 2013). Each of the preceding chapters has
demonstrated these characteristics in its presentation of research examining local
perceptions of how changing conditions affect relationships between plants, animals,
humans, water, and land, in Africa (Zimbabwe, Kenya, Cameroon), Asia (Eastern
Himalayan region), Europe (France, Spain), North America (Puerto Rico, Southern
Appalachia), and South America (Brazil).

Providing portraits of what changing weather patterns and environments look
like in different parts of the world, the authors of the preceding chapters contribute
to a well-established anthropological literature (Barnes and Dove 2015; Crate and
Nuttall 2009; Dove 2014; Jankovic and Barboza 2009; Lazrus 2012; Strauss and
Orlove 2003). We learn that at the local level, climate change is felt and understood
in ways very different from what is described in reports focusing on global-scale
meteorological and geographic trends, such as rising temperatures, melting ice
caps, rising sea levels, and increased carbon dioxide in the air. In documenting these
experiences, this book deepens our understanding of the kinds of changes that are
occurring and adds a human dimension to geographic and atmospheric descriptions.
Importantly, the publication of these findings gives a voice to people who are often
marginalized within their own societies. Below is a list of the impacts of climate
change research participants have observed:

* Increase/decrease in rainfall/snowfall and more extreme events

* Changes to onset and duration of seasons

e Increase in seasonal temperatures

e Retreat of glaciers

* Changes in flora and fauna that make prediction of climatic phenomena
difficult

» Difficulties in growing particular crops; less reliable harvests

e Vegetation in high altitudes dominated by warmer temperature species

e Proliferation of weeds
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» Shifting of tree lines further up the mountains

* Increased incidence of diseased vegetation and insect attacks

» Changes in water quality, affecting life cycles and distribution of fish important
to humans

* Loss of habitat for fish

e Wild animals searching for food in human settlements or dying of starvation

These observations are made with both bodies and minds, and the effects are felt
in profound emotional and psychological ways—not just physical ways that can be
counted and measured. Throughout the chapters, it is clear that these changes
matter. They are significant to individuals as well as to communities and cultural
groups, who are struggling to make a living and to live well according to their own
cultural traditions and personal convictions.

This book presents insightful studies of the consequences of different adaptive
responses for particular populations. For example, Chaps. 2 and 4 describe how
adaptations to negative impacts of climate change present new risks, such as those
pursuing livelihood activities that are more dangerous, less sustainable, or less profit-
able. Salick, Staver, and Hart (Chap. 4) observe that planting traditional crops and
taking animals to graze higher up in the Himalayan mountains involve riskier travel,
while moving to new livelihood activities such as agroforestry, tourism, and growing
cash crops brings other problems. Meanwhile, Seara, Pollnac, and Jakubowski
(Chap. 2) highlight the intersectionality of risk types where environmental changes
and climate change exacerbate the socioeconomic vulnerability of fishers in Puerto
Rico. They take into account the sociocultural and psychological factors that influ-
ence decisions and feelings, noting that some fishers are reluctant to give up fishing
altogether to pursue other livelihoods, despite the risks and problems associated with
it, because fishing is part of their identity and their social relationships. Depending
on their age, education, level of experience, and satisfaction with fishing, some fish-
ers adapt to reduced numbers of the usual fish in the usual places by pursuing new
livelihoods, while others take risks finding new fishing grounds in deeper waters, and
still others accept the dangers of scuba diving. These examples help us understand
how sociocultural factors beyond rational decision-making shape adaptation in
important ways. Studies such as these are essential if we aim to develop adaptation
practices, programs, and policies that are effective and culturally appropriate.

12.2.2 Connections

The chapters in the current volume showcase the breadth of anthropological research
on the complexities of climate change problems and solutions, which intertwine
environment, culture, sociopolitical processes, local and global economic systems,
and individual human experience. They demonstrate that climate change is not just
about the environment, but about how the environment is implicated in human rela-
tionships and how people see themselves in the world.
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Dervieux and Belgherbi (Chap. 3) reveal interconnections between climate
change, environmental practices, religious beliefs, and politics. They describe
discourses circulating among residents of communal lands near a protected area
in Zimbabwe, in which angry ancestors cause droughts, deforestation, soil ero-
sion, reduction of plant and animal species, and negative interactions with ele-
phants, lions, and other animals. Research participants explain that the ancestors
are angry because people no longer do ritual rainmaking ceremonies and violate
taboos on using some plant and animal species. These transgressions occur
because the villagers no longer have access to ancestral sites within the pro-
tected lands, the population has grown, and the spread of Christianity has dis-
couraged traditional spiritual practices. The authors argue that the discourse in
which climate change and its environmental effects are attributed to angry
ancestors is effectively a political commentary on the marginalization of these
rural people from their traditional lands as well as their exclusion from a national
community-based natural management program. Here, we see how climate
change is linked explicitly with appeals for democratization. Similarly, Salick,
Staver, and Hart (Chap. 4) reported that many Tibetans believe climate change
is caused by bad deeds and that good deeds will appease angry gods and restore
balance. Compounding the material disadvantages that follow from disconnect-
ing people from the land, we see how “the disruption of Indigenous relation-
ships to land represents a profound epistemic, ontological, cosmological
violence” (Tuck and Yang 2012: 5). These studies indicate that relationships
between people and the rest of the natural world are understood to be inherently
moral and political.

Two additional examples highlight the political dimension of human interac-
tions with their environments. Sourdril and colleagues explain that the prolifera-
tion of wild flora in the rural area of Bas-Comminges, France, results both from a
warmer, wetter climate and from changes in public infrastructure. In the past, gov-
ernment workers used herbicides to remove weeds in public green spaces.
Nowadays, the management of the green spaces is left to community groups, and
herbicides are restricted. Conflict arises because newcomers favor manual weed
removal, while most locally born residents prefer to use herbicides. Furthermore,
there is disagreement about which plants should be removed and which should be
left for aesthetic reasons or harvested for various uses. In this way, “the weeds
issue reveals not only the impacts of seasonal variations and climate changes but
also profound changes in the organization of the institutions, local societies, and
the French rural world” (Chap. 5).

Finally, Burke, Welch-Devine, Steacy, and Rzonca (Chap. 10) suggest that col-
lective response to climate change in the Southern Appalachian region of the United
States may be impeded by a general and long-standing lack of trust in science and
government. Their work urges us to attend not only to local environmental knowl-
edge but also to local attitudes and beliefs about how government and society func-
tion. Thus, this book’s examination of human responses to climate change leads us
to insights about human relationships and social structures.
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12.2.3 Collaborations

Several contributors to this book have found ways to “move beyond descriptions of
social and cultural effects of climate change” (Crate and Nuttall 2016: 7), by col-
laborating with participants to produce outputs that can be used by other academic
and lay researchers. Making new data and ways of knowing available to researchers
worldwide enables comparisons and the recognition of trends and patterns. For
instance, the interactive Web-based platform created by Reyes-Garcia, Fernandez-
Llamazares, Garcia-del-Amo, and Cabeza (Chap. 9) as part of the LICCI project,
along with the citizen scientists who shared their local and indigenous knowledge of
climate change impacts, demonstrates how anthropological research collaborations
can bridge local and global aspects of climate change. While acknowledging chal-
lenges arising from the incommensurability of some kinds of environmental knowl-
edge and the continual need for widespread participation, this project delineates a
path forward for research that combines local and scientific knowledge and that
potentially involves people of all ages. Engaging “citizen scientists” increases rele-
vance and promotes education and awareness of climate change. The project also
has the potential to provide data for comparative analyses of changes over time and
across space. Expanding the scope of this idea, some scholars have already begun to
envision a worldwide database of local/indigenous environmental knowledge
(Pennesi 2009). Knowledge exchange among researchers, local populations, gov-
ernments, and other organizations is a critical component of democratization and
for developing effective policies and adaptation strategies related to climate change.

Salick, Staver, and Hart (Chap. 4) synthesize multiple studies which they under-
took over many years with various interdisciplinary collaborators and using multi-
ple ethnographic and participatory methods in China, Bhutan, and Nepal. They
describe the close connections between climate, people, and vegetation in their
work on ethnobotany of the Eastern Himalayan region. The input from numerous
research partners enabled them to design a predictive model of how human and
vegetation responses to climate change affect each other, asserting that the overex-
ploitation of medicinal plants, along with increased grazing and tourist activity at
higher elevations, may strain the people, the animals, and the pastures. Their predic-
tion can inform policy in the Himalaya and provide a starting point for developing
collaborative solutions. Additionally, their model can serve as an example for inter-
disciplinary research partnerships in other climate regions.

In Kenya, Roque de Pinho (Chap. 8) worked with Maasai pastoralists who took
photos and videos documenting the impacts of severe drought on the land, the ani-
mals, and, subsequently, the people. The participants then explained the photos and
registered their complaints to government leaders and representatives of NGOs
regarding fencing of private lands that hinder mobility of livestock and wildlife pop-
ulations and land-use restrictions for conservation and urbanization. The herders
used the photos as evidence of these and other problems, and the research context
provided an opportunity to present their concerns to people in power. These collabo-
rations represent steps toward democratization as knowledge is jointly produced and
shared for the benefit of those most acutely affected by climatic changes.
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It is encouraging to see from the preceding chapters that scholars and their col-
laborators are exploring ways to share local/indigenous knowledge of climate
change and related effects. Some are also creating practical applications for their
research. These collaborations succeed in considering social, economic, and envi-
ronmental variables that affect vulnerability, resilience, and adaptation of different
populations “to understand and develop approaches that are locally generated,
owned and perpetuated” (Fiske et al. 2014: 70). Looking ahead, Malsale and col-
leagues (2019) provide helpful guidance on best practices for collecting and docu-
menting traditional climate knowledge, including developing legal protection for
traditional knowledge and intellectual property, establishing local partnerships with
institutions and communities, developing trust and involvement of the community
in the project, and adhering to local protocols for sharing information. While these
guidelines were developed by scholars working in the Pacific, their focus on respect
and collaboration is relevant to many of the cases describing place-based knowledge
in this book. The research presented here highlights the inadequacy and inappropri-
ateness of simply extracting and decontextualizing information, as was done in the
past. Creating relationships and partnerships with research participants is becoming
the norm. Still, legal protection for intellectual property does not seem to figure in
the projects discussed by the authors here. Working toward this would further the
goal of decolonizing knowledge by legitimizing a plurality of epistemologies.
Future collaborative work in these areas will have the highest potential to benefit
communities if their participation and knowledge are truly supported in these ways.

12.2.4 Activism and Social Transformation

The final report of the American Anthropological Association’s Global Climate
Change Task Force (Fiske et al. 2014) highlights the value of community-centered
approaches and interdisciplinary research in which anthropologists studying cli-
mate change are involved. The authors of the report argue that it is by working col-
laboratively with local peoples and with scholars who have different skills and
perspectives that anthropologists can contribute most effectively to adaptation
efforts at the local and regional level. Their starting assumption, and mine, is that
anthropologists should be taking action.

An illustrative example of this kind of politically engaged research in the current
volume is the community-based project undertaken by Galvin and colleagues with
Maasai pastoralists in Kenya. Together, they documented how changes in climate
and environmental conditions (e.g., prolonged drought) led to compromised health
of livestock as well as differences in animal and human behavior, which ultimately
resulted in cultural change. The evident shift away from a traditional pastoral cul-
ture based on migration and structured social relations is explained not only in terms
of access to available environmental resources, such as water and forage, but also in
terms of economic activities and education. In light of this, the local groups pro-
posed solutions that took into account both environmental factors and sociopolitical
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factors, suggesting the expansion of government offices, support for cross-border
migration of people and animals, improved infrastructure, and the empowerment of
women in spheres of education and finance. Here, we see how vulnerable communi-
ties can amplify their political voice in the pursuit of material improvements to their
adaptive capacity by engaging in research partnerships with anthropologists and
using the results to serve their own ends.

From the perspective of collaboration, it is heartening to learn from this group of
researchers that local environmental knowledges and traditional or indigenous knowl-
edge are beginning to be taken seriously as complements to scientific research on
climate and climate change. Chapters 2, 7, 8, and 9 illustrate how local knowledge can
provide data at a scale and in regions where scientific data does not exist, adding fur-
ther insight to other similar studies (Strauss 2003). Other chapters contribute to the
growing literature documenting ethnometeorological and ecological knowledge to
enhance basic understanding or inform predictions (Jiri et al. 2016; Magalhdes 1963;
Orlove et al. 2002; Speranza et al. 2010). Katz, Lammel, and Bonnet (Chap. 7)
describe microscale environmental knowledge about dew, lightning, winds, and other
observations that Ribeirinhos use to predict weather and river levels in a floodplain of
the Amazon River. Roque de Pinho (Chap. 8) provides a “schedule of rain” and
explains how Maasai associate it with astronomical indicators of rain, in conjunction
with their observations of wind direction, sunset color, and the behavior of wild ani-
mals and birds. Dervieux and Belgherbi (Chap. 3) mention similar observational prac-
tices for generating predictions. The interactive web site being designed by
Reyes-Garcia et al. (Chap. 9) will contain a large collection of images and information
about plants and the management of particular ecosystems. This kind of fine-grained
data is valuable for others interested in these particular cultures and ecosystems, as
well as for those making comparisons to other parts of the world. Acceptance of local
knowledge as legitimate is a step toward decolonization, when “traditionally, science
has been hostile to indigenous ways of knowing” (Smith 2012: 265).

On the other hand, it appears that just when the value of such knowledge is
finally being recognized outside of local communities, the number of practitioners
is decreasing due to sociopolitical, religious, and cultural shifts. In some cases, the
practices and environmental indicators used to create indigenous knowledge are
becoming less reliable (e.g., Katz et al.; Galvin et al.). In other cases, traditional
knowledge is lost because elders are not passing it on to youth, who are occupied
with other concerns or lack access to the necessary natural resources (e.g., Dervieux
and Belgherbi; Roque de Pinho). Although not emphasized by this book’s contribu-
tors, it is also important to recognize how ideological shifts stemming from colonial
systems that work to devalue, delegitimize, and even eliminate indigenous lan-
guages and cultural traditions have led to breaks in the intergenerational transmis-
sion of languages and traditional knowledge (Hill 2004). If people’s languages and
cultures are ridiculed, disallowed, or ignored; if their work brings insufficient
reward; if their bodies and personhood are abused; and if their knowledge is
discounted, then there arises an unwillingness to subject one’s children and oneself
to the same treatment by engaging in the same practices. Therefore, overcoming the
subordinated group’s belief in its own inferiority, or “decolonizing the mind” (Fanon
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1963; Ngiigi wa Thiong’o 1986), is necessary for the continued development of
indigenous environmental knowledge. Only when they have both symbolic and
material value can indigenous and other marginalized knowledges, cultures, and
communities flourish. Economic and cultural adaptations to changing climates are
thus entangled with decolonization, language revitalization, and cultural continuity.
The societies described in this book have generally been adaptable and resilient
when facing past environmental fluctuations and uncertainties; however, it is
increasingly clear from these studies that changes are happening much more quickly
and uncertainties are growing. Exacerbating the problem, political and economic
factors create vulnerable communities with reduced adaptive capacity.
Anthropological research shows how crucial it is to illuminate the connections
between a group’s material conditions, its social position, and its geopolitical loca-
tion and how it is situated in specific ecologies.

If social transformation is the goal of anthropologists seeking to make a differ-
ence, it is at this point that it becomes important to engage in critical assessment of
the situation. This book shows the effects of colonialism in places like Kenya,
Zimbabwe, and Brazil and the socioeconomic disparities inherent in capitalism
around the world, including in the global North. The contributors outline historical
and political processes which have marginalized people who engage in land-based
livelihoods and especially indigenous peoples and their ways of knowing. Success
in fishing, farming, and herding is directly affected by fluctuations and changes in
the climate and environment, yet so many of the populations who depend on these
activities lack adequate access to resources that would enable effective adaptive
responses, and they do not have the political power to improve their status. The
objective, then, cannot be simply to publish bits of indigenous or traditional knowl-
edge which fill in gaps in the natural sciences or to secure a place for local collabo-
rators to work alongside academic researchers. Understanding global change should
inform work toward social change. As Linda Tuhiwai Smith (2012: 266-267)
reminds us, “Indigenous knowledge extends beyond the environment... it has val-
ues and principles about human behavior and ethics, about relationships, about
wellness and leading a good life.” In other words, Smith continues, our aim should
not be to solve isolated problems, but to ensure the well-being of whole communi-
ties and to find ways to support them as they transform themselves.

To do this, we need to move beyond doing research on local (subordinated, mar-
ginalized) people and how they adapt to the impacts of climate change or research
with those same subordinated groups as they create adaptive strategies appropriate
to their contextual constraints. The next step requires us to turn around, step up, and
step aside. By “turning around” I mean to turn our attention to investigating why
and how dominant social groups continue to engage in environmentally destructive
activities and to reproduce unjust policies that create the difficult conditions in
which subordinated groups are living. To make a real difference, we must examine
both how effective social change happens and what impedes it. Then, we can focus
our energy on teaching our own privileged communities how to do things more
equitably, more sustainably, and more respectfully to reduce negative impacts on
more vulnerable populations.
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At the same time, we must “step up” to help build the capacity of subordinated
peoples to achieve their own goals. In other words, scholars, governments, and
others in powerful positions need to value indigenous/local/traditional/rural peo-
ple, not just their knowledge. Valuing the people can mean providing training,
salaries, and mentorship, not just a voice in the research process. One example is
“Rising Voices: Collaborative Science with Indigenous Knowledge for Climate
Solutions,” a program funded by the National Center for Atmospheric Research
(NCAR) and the University Corporation for Atmospheric Research (UCAR) in the
United States. To date, the program has held six workshops that “facilitate intercul-
tural, relation-based approaches for understanding and adapting to extreme weather
and climate events, climate variability and climate change” (UCAR 2019).
Workshop participants include indigenous leaders and professionals as well as
scholars, educators, students, and community leaders from around the world. They
collaborate on “joint research aimed at developing optimal plans for community
action towards sustainability” (UCAR 2019). Integral to this program’s success are
the ongoing mentorship in multiple domains and the government funding provided
to arrange and host the annual workshops, in addition to maintaining the network
through regular communications, the web site, and the preparation of reports.
The Rising Voices example shows that commitments of time, money, and relation-
ship building are part of the decolonization and democratization process.
Anthropologists, and social scientists in general, can “step up” to contribute their
insights and their time, as well as their skills in grant-writing, to increase competen-
cies in the communities where they work.

Valuing the people can also mean “stepping aside” as principal investigators and
assisting as funders or volunteers in indigenous or community-led projects.
Indigenous Climate Action (https://www.indigenousclimateaction.com/) in Canada
and the College of Menominee Nation Sustainable Development Institute (http://
sustainabledevelopmentinstitute.org/) in the United States are excellent examples of
this kind of initiative. There are surely others elsewhere in the world; we need to
find them and support them. Valuing the people by stepping aside can also mean
observing from a distance and learning in a way that does not burden them with
teaching us. Our questions are not always the most important ones.

12.3 Implications and Future Directions

Challenges remain in all four categories of anthropological research. In describing
local knowledge and observations for outsiders, the specificity of local environ-
ments and cultures, the incommensurability of some forms of knowing, and the
scalar mismatch of data types can make it difficult to generalize across contexts or
to create models for integrating different kinds of environmental knowledge. If the
aim is to disseminate this knowledge in a way that is useful to others, there is more
work to be done on how to facilitate this kind of translation or exchange. But knowl-
edge is not only produced for some collective benefit; it is also a form of resistance
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(Smith 2012: 266). While anthropologists are getting better at supporting local peo-
ple and collaborating with them, there is room to increase the degree to which
research outputs and outcomes are actually beneficial to participants. One way to
achieve this is to continue to find connections between experiences of climates
changing and the social, cultural, political, and economic factors that shape those
experiences. A deeper understanding of context can open doors to more meaningful
participation. The fourth category of decolonizing and democratizing research is
still only emergent. Settler colonialism is ongoing. Social divisions within commu-
nities and political-economic inequalities within nations are firmly entrenched,
resisting efforts for systemic change. The purpose of anthropological research is to
create new knowledge, gain deeper insights, and develop novel ways of thinking
and doing things. Within the academy, researchers are obligated to publish in recog-
nized scholarly venues, to teach, and to serve the discipline in various ways, leaving
limited time for engagement in community-based activism. Moreover, as Andrew
Walsh (2007: 215) notes, “given the current state of the productivity regimes in
which many of us work, the greatest deterrent to the development of new ways of
doing anthropology is the possibility that some efforts simply will not count.” It can
be difficult to take a back-seat role in research design and implementation when we
are expected to show leadership and demonstrate evidence of our individual produc-
tivity. And of course, not all anthropologists are convinced that we should be engag-
ing politically through our research.

Nevertheless, this book provides reasons to be optimistic. Collaborative research
and participatory methodologies such as those used here yield important results that
can increase the relevance of findings to policy makers and improve the effective-
ness of adaptation strategies. For example, the work of Katz, Lammel, and Bonnet
(Chap. 7) paves the way for proposing better environmental management strategies
that combine local microscale knowledge with scientific knowledge of rainfall and
temperature fluctuations at a larger scale in the Amazon basin. The Maasai partici-
pants who worked alongside Roque de Pinho, Galvin, and their colleagues are
already in conversation with political leaders to advocate for improved policies and
infrastructure, using their videos and photos to disseminate their environmental
knowledge and observations of climate change. These projects build capacity among
Maasai pastoralists as researchers and as contributors to political debates. Seara,
Pollnac, and Jakubowski (Chap. 2) show that policy and educational strategies
around climate change adaptation are more likely to be accepted and implemented by
Puerto Rican fishers if they incorporate local environmental knowledge and consider
how factors like age, education, attitudes, and experience influence perceptions.
Burke, Welch-Devine, Steacy, and Rzonca (Chap. 10) are facilitating “climate con-
versations” that engage diverse perspectives associated with residential characteris-
tics and forms of land use to build solidarity among Appalachian community
members and natural resource managers. These conversations can eventually lead
participants to develop effective collective responses to climate change, despite deep
political divisions. Sourdril et al. (Chap. 5) describe how community members can
work together to care for public spaces despite their conflicting perspectives on
environmental issues. The predictions of Salick, Staver, and Hart (Chap. 4) for the
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Eastern Himalaya, while dire, have potential to compel decision-makers to move in
new directions. Nearly every chapter offers suggestions or a path forward for how
local environmental knowledge can inform management of resources and human
adaptations to changing climates.

This book helps us see the importance of developing adaptive strategies for cli-
mate change that take into account sociocultural factors influencing relationships
between people and their environment, as well as relationships among people that
are mediated by the environment. After several decades of research around the
globe, we are now entering a time when the “locals” are becoming the researchers
conducting studies in their own regions and communities, to evaluate adaptive strat-
egies, programs, and policies related to global changes. This research illustrates
how people are already adapting to ongoing changes and how there is a history of
adaptation and resilience in these communities. In future, the anthropologist’s role
may most appropriately be one of accompanying people as they face changes in
progress, collaborating alongside them when asked, and using our power to contrib-
ute to social change where we live.
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