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    Chapter 22   
 Shifting Perspectives in an Era of Complexity 
and Change: Incorporating Resilience into 
the Water Governance of Canadian Drainage 
Basins                     

     Ryan     Plummer     ,     Julia     Baird     ,     Katrina     Krievins     ,     Jennifer     Fresque-Baxter     , 
    Jack     Imhof     , and     Simon     J.     Mitchell    

    Abstract     Governance has emerged as a central issue in addressing contemporary 
and future water challenges. Many shortcomings of past approaches to water policy 
in Canada are revealed in this volume as they relate to conservation (Changing 
Currents: A Case Study in the Evolution of Water Law in Western Canada and 
Patchy resources for the governance of Canada’s resource patches: How hydraulic 
fracturing is illuminating the need to improve water governance in Canada) and 
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health (Public Health at the Watershed Scale). A fundamental shift in the prevailing 
mindset of government control of the hydrological cycle for human use is neces-
sary. Resilience offers a radical departure from dominant approaches of the past and 
conceptual developments inform the future of water governance in an era of com-
plexity and change. Incorporating resilience thinking into the governance of drain-
age basins is critical in this context. Four cases from Canada are presented to 
illustrate how resilience is emerging in policy and practice. Taken together, resil-
ience thinking and resilience practice, provide a fertile ground for re-envisioning 
water resources and their governance.  

22.1       Introduction 

 Canada, home to the  Great Lakes   and an abundance of waterways, is perceived to be 
a water-rich nation; however, the reality is that the majority of this water is not renew-
able and much of the renewable supply fl ows to regions where populations are sparse, 
creating a myth of abundance (Sprague  2007 ). Drought, aging infrastructure and 
increased consumption have led to renewable water supply shortages in many munici-
palities (Bakker and Cook  2011 ; de Loë and Plummer  2010 ). Water quality concerns 
have also been evident, including tragic incidents of  drinking water   contamination as 
well as boil water advisories that exceeded 1000 at the time of writing (  www.waterto-
day.ca    ). Issues pertaining to safe  drinking water   are pronounced in  First Nations   res-
ervations, where 93 communities (excluding  British Columbia  ) face  drinking water   
advisories (Health Canada  2015 ). Climate change is altering past assumptions about 
water  management   (see Milly et al.  2008 ) and is anticipated to substantially impact 
water related issues across the globe (Bates et al.  2008 ) including in Canada (Lemmen 
and Warren  2004 ). Together, these myriad water stresses will manifest in drainage 
basins, often referred to as watersheds in Canada, and create long term challenges for 
sustainability (National Round Table on the Economy and Environment  2010 ). 

 Internationally, water issues are being recognized as a crisis of  governance   
(Global Water Partnership Technical Advisory Committee  2000 ; Cooley et al.  2013 ; 
OECD  2011 ). Water  governance  , in the frequently cited defi nition by the Global 
Water Partnership refers to:

  the range of political, social, economic and administrative systems that are in place to 
develop and manage water resources, and the delivery of water services, at different levels 
of society (Rogers and Hall  2003 , p 7). 

   Policy makers, practitioners and scholars alike argue that  governance   is similarly 
at the heart of Canada’s water quality and quantity concerns (de Loë and Kreutzwizer 
 2007 ; Bakker and Cook  2011 ). 

 The water  governance   landscape in Canada is complicated, evolving, and laden 
with issues. Responsibility for water  governance   was, and to a considerable extent 
still is, the purview of governments in Canada. As Brandes et al. ( 2005 , ii) observe, 
Canada’s “…myriad public agencies share authority in ‘a bewilderingly complex 
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administrative galaxy’ that fails to address the underlying problems” and “…is in 
need of sober reform”. Perhaps not surprising, given such observations, is the shift 
away from governments acting alone in a top-down manner and using command 
and control approaches or tools (Simms and de Loë  2010 ). Precipitating this move-
ment in Canada is recognition that: government-centric approaches and tools cannot 
adequately address water-related problems (Simms and de Loë  2010 ); the complex-
ity of water  management   is increasing given its essential nature in many ecosystem 
functions (de Loë and Kreutzwiser  2007 ); and, an increased emphasis on integrated 
 management   and drainage basin  management   (Bakker and Cook  2011 ). 

 While governments and regulations remain an essential part of water  gover-
nance  , a rich dialogue has opened about the appropriateness of other models in 
Canada. For example, the  Water Act  modernization process in  British Columbia   
gave impetus to envision transformative  watershed    governance   (see Brandes et al. 
 2014 ). Simms and de Loë ( 2010 ) identifi ed several water  governance   challenges in 
Canada as described by practitioners, including leadership and commitment; legiti-
macy; actors, roles and relationships; knowledge; integrating institutions; resources 
and capacity;  accountability  ; learning; adaptation; and, evaluation. 

 Adding to the discussion of appropriate water  governance   models is the acknowl-
edgement that we are in an era of complexity, uncertainty and change, prompting re-
consideration of the assumptions about water and society. Folke ( 2003 , p 2033), 
accordingly, argued for a transition to thinking for  resilience   and stressed that it requires:

  …a shift from trying to control and allocate freshwater fl ows in an optimal manner for vari-
ous human uses to recognition of the necessity to actively manage the essential role of 
freshwater in dynamic landscapes faced with uncertainty and surprise. 

   Over a decade later, Schoeman et al. ( 2014 , p 378) documented emergence of 
such a water paradigm. 

 This chapter unpacks the concept of  resilience   and explores the body of scholar-
ship in relation to water  governance  . While conceptually rich, there is much less 
experience with  resilience   practice. Evidence that  resilience   is informing water  gov-
ernance   of drainage basins in Canada is explored through four cases. In line with the 
work of Clancy ( 2014 ), drainage basins focus the exploration because they repre-
sent interconnected systems of nature and humans that have long been considered 
when making decisions about freshwater and its  management   in Canada. Insights 
from scholarship, as well as these emerging experiences, provide a growing basis 
from which to consider  resilience   in Canadian water  governance  .  

22.2     Resilience Thinking, Water Systems, and Their 
Governance 

 Resilience is a concept that has evolved over time (see Folke  2006 ; Plummer  2010 ; 
Krievins et al.  2014 ). With acknowledgement of its multiple meanings, the term 
here is used in the sense of social-ecological  resilience  . Social-ecological  resilience   
is underpinned by two complimentary perspectives: complex adaptive systems, 
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which takes an evolving view of nature characterized by uncertainty, self- 
organization and non-linearity (Holling and Gunderson  2002 ; Holling et al.  2002 ) 
and social-ecological systems where ecological and social systems are inextricably 
linked and delineations between them are considered artifi cial (Berkes and Folke 
 1998 ; Berkes et al.  2003 ). 

 Social-ecological  resilience   emphasizes the ability to navigate complexity, 
uncertainty and change. It is understood as:

  (1) the amount of disturbance a system can absorb and still remain within the same state or 
domain of attraction, (2) the degree to which the system is capable of self-organization 
(versus lack of organization, or organization forced by external factors), and (3) the degree 
to which the system can build and increase the capacity for learning and adaptation (Folke 
 2006 , p 259–260). 

   Resilience thinking (Walker and Salt  2006 ; Folke et al.  2010 ) provides a theoreti-
cal framework for understanding social-ecological systems and integrating the core 
elements of  resilience  , adaptability and transformability. Folke et al. ( 2010 ) explain 
in this framework:

  Resilience is the tendency of a SES [social-ecological system] subject to change to remain 
within a stability domain, continually changing and adapting yet remaining within critical 
thresholds. Adaptability is a part of  resilience  . Adaptability is the capacity of a SES to 
adjust its responses to changing external drivers and internal processes and thereby allow 
for development within the current stability domain, along the current trajectory. 
Transformability is the capacity to create new stability domains for development, a new 
stability landscape, and cross thresholds into a new development trajectory. 

   Insights into building  resilience   are developing as  resilience   research accumu-
lates. Refl ecting upon experiences conveyed in their seminal work on navigating 
social-ecological systems, Folke et al. ( 2003 , p 354–355) identifi ed four critical fac-
tors for building  resilience   and adaptive capacity:

  …learning to live with change and uncertainty; nurturing diversity for reorganization and 
renewal; combining different types of knowledge for learning; and creating opportunity for 
self-organization toward social-ecological sustainability. 

   More recently, efforts have been made to identify universal principles that indi-
cate  resilience   or may enhance it. Biggs et al. ( 2012 ) identifi ed seven principles for 
enhancing  resilience   of ecosystem services. Three of the principles (diversity and 
redundancy, connectivity, and slow variables and feedbacks) relate to system prop-
erties to be managed, and the remaining four principles (understanding social- 
ecological systems as complex adaptive systems, learning and experimentation, 
participation, and polycentricity) are considered key attributes of the  governance   
system. Frequent co-occurrence and high interdependencies of these principles are 
observed which requires future research to enhance understanding and make them 
operationally applicable. 

 Freshwater in relation to  resilience   was identifi ed as an unexplored area by Folke 
in  2003 , but attention to it has increased since that time (e.g., Folke  2003 ; Galaz 
 2007 ; Milman and Short  2008 ; Rockström et al.  2014 ; Plummer et al.  2014 ,  2016a ). 
While research focusing specifi cally on  resilience   and water  governance   is more 
limited, a few salient works have explored the connection. Folke’s ( 2003 ) founda-
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tional effort outlines the  resilience   perspective and contrasts difference in world-
views by comparing examples of modern aquaculture with two examples of adaptive 
co- management   in Sweden, an approach to catchment-based stewardship. In so 
doing, he offered insights into social dimensions of managing freshwater, social 
features of  resilience  , and multi-level catchment  governance  . Galaz ( 2007 , p 7) 
examined integrated water resources  management   (IWRM) as a strategic approach 
in the international  policy   arena and understanding of freshwater resources in terms 
of  resilience   and their  governance  . His fi ndings revealed:

  …a substantial lag between advances in research on what constitutes resilient intercon-
nected freshwater resources and their  governance  , and what is being promoted by  policy   
makers at several  policy   scales, from the international to the national arena. 

   Most recently, Plummer et al. ( 2014 ) conducted a Delphi study of global experts 
in aquatic systems  governance   and  resilience   to reconcile diverse terminology and 
develop consensus on essential key attributes. These attributes related to specifi ed 
 resilience   (i.e.,  resilience   to specifi c disturbances) and general  resilience   (i.e., gen-
eral capacity to respond to disturbances of all kinds including surprises) (Table 
 22.1 ). While the study by Plummer et al. ( 2014 , p 15) consolidated these attributes, 
it recognized that:

   ensuring the core aspects of  resilience   are held, while infusing the spirit of the concept into 
the important dialogue on  governance   and aquatic systems, is a challenge for researchers, 
decision-makers, and citizens moving forward. 

   Practitioners and  policy   makers will immediately be confronted by the need to 
tradeoff specifi ed and general attributes (Plummer et al.  2014 ). Moreover, the 
strengths of  resilience   attributes will need to be considered in light of their costs. 
For example, polycentric  governance   can also display disadvantages such as diffi -
culties in making collective decisions, increased transaction costs, and loss of dem-
ocratic  accountability   (Huitema et al.  2009 ). 

 Finally, it is important to acknowledge the critical discourse emerging about 
 resilience  . Criticism of  resilience   thinking has largely come from scholars in the 

   Table 22.1     Resilience attributes essential for governance        

 Specifi ed  resilience   attributes  General  resilience   attributes 

 Adaptive planning  Institutional fl exibility 
 Polycentric network structure and the presence of 
boundary organizations 

 Decentralized system 

 Diverse actor participation  Inclusive participation and building a 
shared understanding 

 Authority/leadership for effi cient, adaptive responses  Strong, not individually concentrated, 
leadership 

 Equity and  transparency    Wide range of ecosystem services 
included in planning  Capacity to self-organize 

 Social memory to maintain knowledge base 
 Precautionary risk assessment and reduction 
strategies 

  Adapted from Plummer et al. ( 2014 )  
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social sciences (e.g., Davidson  2010 ; Cote and Nightingale  2012 ; Hornborg  2013 ; 
Brown  2014 ; Olsson et al.  2015 ). As Brown ( 2014 , p 107) summarizes:

  the application of  resilience   concepts to social and ecological systems and dilemmas has 
been roundly critiqued for undertheorizing social dimensions, and human geographers in 
particular have been an important critical voice in highlighting the omission of social, polit-
ical and cultural dynamics from different  resilience   literatures. 

22.3        Signs of Resilience Thinking in Canadian Drainage 
Basin Governance 

 While the concept of  resilience   has grown in importance and gained widespread 
uptake in terms of research and  policy  , a gap is evident with the “…demonstrated 
capacity to govern for  resilience   in practice…” (Wilkinson  2012 , p 319). 

 Diffi culties in applying the idea of  resilience   have been noted. For example, 
the need for defi nitions and metrics to facilitate making  resilience   operational is 
necessary (Kerner and Thomas  2014 ). Fragmentation by the variety of disci-
plines and strands within  resilience   research itself has led to limited coherence 
of important factors, in particular context, to build  resilience   and the ways they 
may be made operational (Biggs et al.  2015 ). Walker and Salt ( 2012 ) argue, in 
light of such challenges, that applying  resilience   thinking in practice is a logical 
next step. 

 To the best of our knowledge, the manner in which  resilience   thinking is inform-
ing water  governance   practice in Canada is not well understood. However, we con-
tend that evidence is emerging throughout Canada that  resilience   ideas are shaping 
conversations about water  governance   as well as being put into practice. The fol-
lowing examples highlight signs of  resilience   thinking in Canadian drainage basin 
 governance   and illustrate how  resilience   concepts may be put into practice. 

22.3.1      St. John River Basin   

 The St. John River Basin is an international transboundary basin (situated in the 
state of Maine in the USA, and the provinces of New Brunswick and Quebec in 
Canada) that is over 55,000 km 2  in area and has a main stem of 678 km that fl ows 
from the north Maine woods to the Bay of Fundy at Saint John, New Brunswick. 
It is home to over half a million people, has a diversity of fl ora and fauna and a 
number of rare, threatened and endangered species. It has some of the oldest set-
tlements in Canada and a strong and rich natural and cultural history that dates 
back some 8500 years to the arrival of the Wolastoquiyik, known today as the 
Maliseet. The home river of the Maliseet is the St. John, or Wolastoq, “the good 
and bountiful river”. 
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 World Wildlife Fund (WWF) (Canada) has been working in the region for 3 
years, with much of their effort centered on the health of the river and surrounding 
communities, habitats and species. WWF’s recently released Watershed Reports 
(  www.watershedreports.wwf.ca    ) is a key tool for building a common understanding 
of freshwater health and threats nationally, regionally and locally. On the St. John 
River, this tool has helped to refi ne the understanding of river health; and, when 
combined with the Social Ecological Inventory (SEI) and social network analysis 
through a joint research project with Brock University, a greater understanding of 
who is doing what and where in support of a healthy river has emerged (see Plummer 
et al.  2016b ). With over 160 actors identifi ed in the study as contributing to river 
health, the next obvious question is what is the nature of the relationship among 
these actors? 

 Understanding who is funding these efforts, who is contributing to regulation 
and  policy  , who is responsible for enforcement, who is acting on the ground to 
ensure healthy waters, and how they are connected, builds new knowledge about the 
 watershed   and presents opportunities to bridge important gaps between actors 
within and among sectors and across this transboundary basin. In so doing, a num-
ber of the specifi ed and general  resilience   attributes for  governance   (e.g., equity and 
 transparency  , diverse actor participation, etc.) are fl ourishing. Moreover, application 
of the SEI demonstrates a technique for identifying key actors and engaging them at 
the  drainage   basin scale. In drawing social and ecological connections among scales 
(e.g., specifi c sites, sub-basins) it informs decision-making in the system and con-
tributes to  resilience  . 

 As WWF’s efforts on the St. John River / Wolastoq mature,  resilience   is gain-
ing prominence. Key aspects of  resilience   thinking, including diverse actor par-
ticipation and interconnectedness (in terms of interests and scales), inclusion and 
consideration of different knowledges, and a focus on learning and adaptation are 
being integrated into municipal climate vulnerability assessments and the devel-
opment of adaptation plans. Healthy waters are understood to be complex systems 
in which social, economic, ecological, traditional and spiritual dimensions are 
constantly interacting and infl uencing one another. While  resilience   thinking is 
not a panacea and does not offer a prescription of how to make hard choices/trad-
eoffs between investments in specifi ed and general  resilience  , it helps to under-
stand how  interacting systems of people and nature operate within the river basin, 
assists in navigating different values and interests, and avails  management   
approaches with capacity to deal with complexity, uncertainty and unexpected 
changes. Ultimately,  resilience   thinking provides a conceptual framework for 
devising new ways to mitigate impacts and seize opportunities resulting from 
rapid change, and can catalyze the transition towards a future where humans and 
nature thrive, and are better prepared to engage in continuous learning and adap-
tation, in support of healthy freshwaters.  

22 Shifting Perspectives in an Era of Complexity and Change: Incorporating…

http://www.watershedreports.wwf.ca/


426

22.3.2     Water Stewardship in Canada’s  Northwest Territories   

 In Canada’s  Northwest Territories   (NWT), water is viewed as a fundamental human 
right, which was recognized in March 2007 by the 15th Assembly of the Northwest 
Territories in a unanimous motion (Government of the Northwest Territories 
(GNWT) and Aboriginal Affairs and Northern Development Canada (AANDC) 
 2010 ). Water is critical for social, cultural, economic and spiritual purposes, and 
supports Northern livelihoods (including subsistence and commercial harvesting, 
travel, and recreation). 

 Protecting aquatic ecosystems – and the people, plants, birds, fi sh, wildlife and 
processes that rely on these – is paramount for NWT water  governance  . Northerners 
have expressed concerns about impacts to water from a wide range of drivers, 
including climate change, industrial development and activities in upstream juris-
dictions. These concerns pointed to a need for a coordinated and collaborative 
approach to NWT water stewardship. 

 Released in 2010,  Northern Voices, Northern Waters: The NWT Water Stewardship 
Strategy  1  (the ‘Strategy’), was a collaborative endeavour between Aboriginal, 
municipal, territorial and federal governments, regulatory boards, environmental 
organizations, industry, academic partners and the public (GNWT and AANDC 
 2010 ). The vision of the Strategy, as the guiding  policy   document for water  manage-
ment   in the NWT, is that “the waters of the  Northwest Territories   will remain clean, 
abundant and productive for all time” (GNWT and AANDC  2010 ). 

 The development of the Strategy shifted water-related work from a focus on 
government responsibilities and agency-specifi c mandates towards a broader 
collective mandate jointly shared by NWT Water Partners. Through its more 
coordinated approach, the Strategy has created collaborative opportunities for 
water stewardship, meaning partners can better address their broader interests, 
needs, priorities and responsibilities through working together. As partners learn 
and work together, improvements to collaboration and  coordination   continue to 
progress. 

 In 2011, an associated Action Plan identifi ed key priorities, deliverables, time-
lines and lead agencies for stewardship activities to ensure  accountability   and prog-
ress towards the Strategy’s vision and goals (GNWT and AANDC  2011 ). Water 
partners are currently implementing activities that support priorities under the 
Strategy, including (but not limited to): negotiation of bilateral water  management   
agreements with neighbouring Mackenzie River Basin jurisdictions; community- 
based aquatic ecosystem health research and  monitoring  ; source water protection 
planning; education and outreach; youth engagement; capacity-building and train-
ing; water regulatory initiatives; traditional knowledge activities; on-the-land pro-
grams; and, information  management   (GNWT and AANDC  2011 ). 

1   For more information on the Strategy, partners involved, and past and current activities, please 
visit: nwtwaterstewardship.ca. 
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 The Strategy promotes  resilience   of NWT waters through a number of attributes, 
including 2 : 

  Collaboration and Integration     Core to the success of Strategy development and 
 implementation   has been collaboration of multiple, diverse partners in tackling 
complex issues. The Strategy recognizes stewardship as a collective responsibility, 
and promotes people with different mandates, experiences and knowledge working 
together to make sound decisions for protection of aquatic ecosystems.  

  Ecosystem-Based Approach     The Strategy adopts a holistic approach, which con-
siders the multiple nested scales at which stewardship,  management   and decision- 
making are enacted (from the local to Basin-wide), and the interconnectedness 
between all parts of the ecosystem, including people as part of that system.  

  Adaptability     Information gathered through research and  monitoring   supports better 
understanding of aquatic ecosystems to make appropriate decisions. The Strategy 
allows suffi cient fl exibility to adapt  management   to social and ecological changes, 
and to adjust practices as new information is gathered.  

  Multiple Knowledge Systems     The Strategy is built on the importance of using mul-
tiple knowledge systems to make decisions. Drawing on the strengths of traditional 
and local knowledge and western science together can provide a more holistic 
understanding of the environment, change, and strategies to address change.  

 The attributes above align with recognized attributes of  resilience   for aquatic 
system  governance   (Plummer et al.  2014 ). In 2015,  implementation   of the Strategy 
underwent an independent evaluation, and a new Action Plan is being collabora-
tively developed to set priorities for 2016–2020. The new Action Plan will continue 
to refl ect the above attributes in efforts to promote resilient ecosystems, people, 
communities and livelihoods.  

22.3.3     The  Cowichan Watershed   

 Resilience concepts are inherently compatible with  watershed    governance  : notions 
of inclusive participation, building a shared understanding, ensuring social memory 
(redundancy), capacity for self-organization, and considering ecosystem services in 
planning (Biggs et al.  2012 ; Plummer et al.  2014 ) all resonate with multi- stakeholder 
 governance   at the  watershed   scale. But, these attributes may not be considered in 
 resilience   terms by those engaged in  governance  . Researchers from Brock University 
and the University of Victoria facilitated a  resilience   workshop research study to 
assess the potential for learning about  resilience   to enhance  resilience   at a  watershed   

2   Note: This is a not an exhaustive list of attributes in the Strategy that promote  resilience , but are 
rather selected examples. 
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scale. One of the watersheds of focus was the  Cowichan Watershed   on Vancouver 
Island in  British Columbia  . 

 The Cowichan Water Board (CWB), established in 2010, has been active in lead-
ing water  management   efforts in the  Cowichan Watershed  . They experience a range 
of issues related to both water quantity and quality, including  management   of a weir 
and associated water supply and demand issues and water pollution from several 
sources including  agriculture  , industry and sewage (Hunter et al.  2014 ). Several 
members of the CWB and other interested individuals from the community took 
part in a 2-day workshop that introduced  resilience   concepts and illustrated how 
these concepts could be applied in practice. The workshop offered opportunities to 
build  resilience   among participants in terms of  watershed    governance   by working 
through exercises:

    1.    Building a shared understanding of what was valued about the  watershed  ;   
   2.    Building a shared understanding of what threatens the  watershed   (considering 

scales above and below the focal scale of the  watershed  );   
   3.    Identifying opportunities to build specifi ed  resilience   (i.e.,  resilience   to specifi c, 

known disturbances) and working through an example; and,   
   4.    Identifying attributes of general  resilience   (i.e.,  resilience   to unknown, unex-

pected disturbances or attributes that confer  resilience   to multiple specifi c distur-
bances) held by the CWB and attributes that could be strengthened.    

  The workshop provided an introduction to a much larger discussion and process 
of incorporating  resilience   thinking into their  governance   practice. It offered an 
opportunity to approach  governance   from a different perspective – considering 
scales, known and unknown disturbances, and adaptive capacity – and engage in 
decision-making based on this perspective. To assess the impacts of the workshop 
immediately and over time, a questionnaire was administered. The focus of the 
questionnaire was on learning, as learning is a key aspect of  resilience   and encour-
aging learning is considered to enhance  resilience   (Biggs et al.  2012 ). A framework 
that measured three learning types (Baird et al.  2014 ) was used: cognitive (learning 
new facts or restructuring knowledge); normative (changing viewpoints, norms, 
and/or values); and, relational (improved understanding of others’ mindsets, devel-
oping relationships, developing trust). Some evidence of all three types of learning 
was measured immediately after the workshop, and persisted 6 months after the 
workshop was held (Baird et al.  2016 ). Some participants indicated that efforts have 
been made to incorporate  resilience   practice into  governance   of the  watershed  , and 
two thirds of respondents stated that they increased the network of those they com-
municate with and sharing information about  resilience  . 

 Does learning about  resilience   enhance  resilience   in  watershed    governance  ? The 
results of the study provide positive indications that it does. While learning is critical 
for  resilience  , it is insuffi cient on its own to ensure a resilient system. However, the dis-
cussions during the workshop indicate that other aspects of  resilience  , including building 
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a shared understanding and including ecosystem services in planning, may have been 
enhanced as well and this bodes well for the CWB and the  Cowichan Watershed  .  

22.3.4      Stream Rehabilitation  ,  From Form to Function  : Trout 
Unlimited Canada Training Program 

 Examples of degraded streams and stream corridors are prevalent throughout 
Canada as a result of historic and contemporary uses of, and alterations to, these 
systems and the watersheds in which they are situated (Fisheries and Oceans Canada 
 2006 ). Further degradation as a result of continued exploitation and manipulation of 
streams and their corridors, coupled with the effects of changing temperature and 
precipitation patterns associated with climate change, is likely and the consequences 
are uncertain (Imhof and FitzGibbon  2014 ). 

 Rehabilitation, the “reparation of ecosystem processes, productivity, and ser-
vices rendered” (Clewell and Aronson  2013 , p 203), can serve as a critical part of 
restoring and enhancing  watershed    resilience   by rebuilding the functional character-
istics of a stream within its  watershed   so that it is capable of dealing with higher 
variability while maintaining its health. Increasingly, communities and local organi-
zations are playing an important and expanding role in achieving the goal of 
enhanced  watershed    resilience   through rehabilitation (Imhof and FitzGibbon  2014 ). 
To support volunteer groups and communities in this endeavour, a consortium of 
conservation organizations and individuals developed the  Stream Rehabilitation, 
From Form to Function  training program (formerly the  Aquatic Renewal Stream 
Restoration Training Program ). Led by Trout Unlimited Canada (TUC), a national 
not-for-profi t organization, the program’s series of six workshops provide volun-
teers and young professionals with a basic level of training on the development and 
 implementation   of stream and  watershed   rehabilitation projects and programs. More 
specifi cally, the program helps groups and individuals understand that simply plac-
ing structures in a stream will not restore  resilience  . Rather, understanding the 
causes of dysfunction in the stream, and the  watershed   more broadly, and strategi-
cally applying the appropriate techniques and approaches to restore the  functions   of 
the system will aid in enhancing  watershed    resilience  . 

 One of the primary reasons for the development of the training program was to 
foster social memory to maintain a knowledge base around stream and  watershed   
rehabilitation. Engaging and mentoring the next generation of  watershed   stewards 
with the capacity to lead rehabilitation projects in their local watersheds is a central 
aim of the program. Building this community of practice sets the stage for  water-
shed   stewardship with local leadership that is effi cient and well suited to responding 
adaptively to local issues as they  arise  . 

 The approach to rehabilitation taught in TUC’s training program differs from 
more traditional approaches in that streams and watersheds are treated as complex, 
dynamic social-ecological systems for which consideration must be given to uncer-
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tainty, surprise, feedbacks, and temporal and spatial scale. In taking this novel 
approach, the program emphasizes several  resilience   principles identifi ed by 
Plummer et al. ( 2014 ) including adaptive planning, diverse actor participation, 
inclusive participation and building a shared understanding, and including a wide 
range of ecosystem services in planning. Rather than simply discussing these prin-
ciples, the program goes one step further and illustrates how they can be put into 
practice in the context of stream rehabilitation.   

22.4     Concluding Refl ections 

 Effectively navigating the landscape of water  governance   in Canada is essential and 
doing so will be no easy task given the complexity, uncertainty and change that 
characterize water resources. Positioned within a different world view,  resilience   
thinking provides a distinct way for understanding water systems, and correspond-
ingly, offers alternative approaches to drainage basin  governance   than have been 
used in the past. 

 Resilience and water  governance   is an emerging area of scholarship. Unpacking 
the concept of  resilience   and its relation to water  governance   reveals a fertile con-
ceptual ground. Inroads into frameworks for  resilience   of  governance   in aquatic 
systems, and more broadly for environmental  governance  , are being made by some 
scholars (e.g., Walker and Salt  2006 ; Biggs et al.  2012 ; Plummer et al.  2014 ). 
Continued efforts in this direction may enhance understanding across varied 
settings. 

 Incorporating  resilience   into the unfolding dialogue about water  governance   in 
Canada is essential. Despite this imperative “it still remains a huge challenge to 
bring about a convergence between  resilience   and adapting institutions” (Boyd and 
Folke  2012 , p 277). One aspect of this challenge is how to incorporate  resilience   
thinking into existing institutions and dominant modes of  governance  . In the  United 
States  , for example, Benson and Garmestani ( 2011 ) examined the question of inte-
grating  resilience   thinking into existing governing federal agencies. Some of the 
several challenges they found to integration include existing laws and regulations 
which ignored ecological complexity, the tendency to treat social and ecological 
systems in an uncoupled fashion, and the absence of enforceable standards  regarding 
 resilience  . A more encompassing aspect is to incorporate principles for building 
 resilience   (Biggs et al.  2012 ,  2015 ) when addressing the water  governance   chal-
lenges, such as those identifi ed in Canada by Simms and de Loë ( 2010 ). 

 Translating  resilience   thinking into  resilience   practice is an identifi ed gap 
(Wilkinson  2012 ) and necessary next step (Walker and Salt  2012 ). To some extent, 
this will be facilitated or constrained by the extent of encouragement and support 
from existing agencies as well as the degree of incorporation at various scales within 
the water  governance   landscape. The four cases in this chapter demonstrate aspects 
of  resilience   being incorporated into drainage basin  governance   in Canada. Collating 
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and communicating experiences from the fi eld are essential. A primer on incorpo-
rating  resilience   into drainage basin  management   (Krievins et al.  2015 ) is intended 
to begin a discussion in Canada about  resilience   at the drainage basin scale, with 
those who work within it, and the broader water  policy   community.     
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