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Abstract Climate change induced sea-level rise poses serious threats to coastal
regions across the world and the communities in the low-lying coastal regions are
at high risk. Building capacities of coastal communities to adapt to sea-level rise
are increasingly high priorities for low-lying coastal regions. Climate services are
believed to be a powerful mechanism to build capacities of communities, particu-
larly at the local level. It focuses on the connection between climate science and
public demand for information and services. In this context, this chapter empha-
sizes the importance of community-based climate services that build the capacities
of local communities to prepare, manage and adapt to rising sea-levels. This study
has put forth three research questions such as (1) what services do the coastal com-
munities require; (2) how these services need to be delivered; (3) what are all the
roles of climate services that can help in building capacities of coastal communities
and involve them in the community-based adaptation decision-making process? This
study has adopted themethodology following the recommendations and guidelines of
the UNFCCC, the Global Framework for Climate Services (GFCS) and Fifth Assess-
ment Report of IPCC, on climate information and services. As a result, this study
has introduced BASIEC (Building capacities for Adaptation to Sea-level rise through
Information, Education and Communication for coastal communities), a coastal cli-
mate service framework for community-based adaptation to rising sea-levels. The
framework emerges from theoretical and empirical knowledge of community-based
climate services and offers a holistic approach for integrating information, commu-
nication and education through the lens of climate change and sea-level rise. Thus, it
provides a systematic starting point and guidance for local level coastal climate pol-
icy planners, decision-makers, researchers, local communities and others who hold
a stake on coastal climate services for community-based adaptation to changing
climate in general and sea-level rise in particular.

A. Saleem Khan (B) · M. Sabuj Kumar · R. Sudhir Chella · B. Devdyuti
Department of Humanities and Social Sciences, Indo-German Centre for Sustainability (IGCS),
Indian Institute of Technology Madras (IITM), Chennai, Tamil Nadu 600036, India
e-mail: asaleemkhan.cc@gmail.com

© Springer Nature Switzerland AG 2020
W. Leal Filho and D. Jacob (eds.), Handbook of Climate Services,
Climate Change Management, https://doi.org/10.1007/978-3-030-36875-3_2

11

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-36875-3_2&domain=pdf
mailto:asaleemkhan.cc@gmail.com
https://doi.org/10.1007/978-3-030-36875-3_2


12 A. Saleem Khan et al.

Introduction

The Paris Agreement sets a long-term temperature goal of holding the global average
temperature increase to well below 2 °C, and pursuing efforts to limit this to 1.5 °C
above pre-industrial levels (Schleussner et al. 2016). Even if greenhouse gas emis-
sions were stabilized in the near future, thermal expansion and melting of glaciers
would continue to raise the sea level for many decades (Natesan and Parthasarathy
2010). Sea-Level Rise (SLR) in this case has been defined as the combination of cli-
mate induced rising sea-levels, intensified storm surges, frequent cyclones, extreme
flood events etc. The Fifth Assessment Report (AR5) of the Intergovernmental Panel
on Climate Change (IPCC) has projected SLR for all four Representative Concen-
tration Pathways (RCPs), based on CMIP5 climate projections. Global mean SLR
for 2081–2100 relative to 1986–2005 will likely be in the range of 0.26–0.55 m for
RCP 2.6, 0.32–0.63 m for RCP 4.5, 0.33–0.63 m for RCP 6.0, and 0.45–0.82 m for
RCP 8.5 (Church et al. 2013; IPCC 2013; Ramachandran et al. 2017; Khan et al.
2018). It is virtually certain that in the coming decades, the expected acceleration of
SLR in response to continuing global warming will exacerbate the vulnerability of
many low-lying, densely populated coastal regions of the world, and very likely will
become a major threat in the near future for a significant fraction of human beings
(Cazenave and Cozannet 2013). Globally, each year, millions of people experience
coastal flooding, often leading to inequalities for vulnerable populations. It is in
these communities that the adverse effects will be the most prominent (Moth 2008).
However, SLR poses an ominous threat because 10% of the world’s population (634
million people) lives in low-lying coastal regions within 10 m elevation of sea level
(McGranahan et al. 2007; Fitz Gerald et al. 2008). This threatened population is
growing significantly (McGranahan et al. 2007), and it will almost certainly increase
in the coming decades, especially if the strong tendency for coastwardmigration con-
tinues (Nicholls 2011). However, the vulnerability of coastal communities to SLR
depends on their exposure to climatic hazards such as storms, floods and cyclones,
erosion, ecosystem changes, and saltwater intrusion. These types of events are likely
to become more frequent and intense as sea level rises (Tol et al. 2008).

Adaptation is one of the significant measures that reduce vulnerability to actual or
expected climate-change effects (Khan et al. 2012). It enables coastal communities to
limit their vulnerability by averting or reducing potentially negative consequences of
SLR while benefiting from potentially positive consequences (Tol et al. 2008). IPCC
in its Fifth Assessment Report defines adaptation as “the process of adjustment to
actual or expected climate and its effects. In human systems, adaptation seeks to
moderate or avoid harm or exploit beneficial opportunities. In some natural systems,
human intervention may facilitate adjustment to expected climate and its effects”
(IPCC 2014). However, until recently, most adaptation efforts have been top-down,
and little attention has been paid to communities’ experiences of climate change and
their efforts to cope with their changing environments (Reid et al. 2009). Emphasis
was placed on applying ‘bottom-up’ participatory processes to identify the climate
change problem and appropriate local responses to this problem (Ayers and Forsyth



2 BASIEC: A Coastal Climate Service Framework … 13

2009). Also, providing a means to overcome uncertainties relating to climate vul-
nerability and impacts, Community-based adaptation (CBA) has increasingly gained
traction among national governments and international non-government organization
(Reid and Huq 2014; Jamero et al. 2018). It is defined as ‘a community-led process,
based on communities’ priorities, needs, knowledge, and capacities, which should
empower people to plan for and cope with the impacts of climate change’ (Reid and
Huq 2014). It focuses attention on empowering and promoting the adaptive capacity
of communities. It is an approach that takes context, culture, knowledge, agency, and
preferences of communities as strengths (IPCC 2014).

Capacity building has long been accepted as a critical element for improving
responses to climate change (both mitigation and adaptation) at the local, urban and
national level (Archer and Dodman 2015). It is a key issue for climate adaptation
measures (Hartmann and Spit 2014) and it is one of the most urgent requirements for
addressing climate risk, such as SLR, particularly at the local level (IFRC2009; Khan
2017). It is defined as the practice of enhancing the strengths and attributes of, and
resources available to, an individual, community, society, or organization to respond
to change (IPCC 2014). Thus, it is important to engage in community mobilization
and awareness raising through designing activities that are tailored to local practices
and establish strong relationships with the communities to enable sustainable actions
to involve the key stakeholders in adaptation action and enhance capacity building
(Khan 2017). However, not all stakeholders are aware and informed about their
vulnerability and the measures they can take to pro-actively adapt to climate change.
Awareness raising is therefore an important component of the adaptation process to
manage the impacts of climate change, enhance adaptive capacity, and reduce overall
vulnerability (EEA 2015). Thus, understanding the challenges and raising awareness
of the action required is key to improving the region’s resilience and capacity to take
advantage of the opportunities (South West 2008).

Climate services are an influential mechanism to build capacity to different stake-
holders in general and local communities in particular by creating awareness about
the changing climate and enhance their capacity to respond to the challenges. Climate
servicesmay be defined as scientifically based information and products that enhance
users’ knowledge and understanding about the impacts of climate on their decisions
and actions (AMS 2012). In other words, it is a decision aide derived from climate
information that assists individuals and organizations in society to make improved
ex-ante decision-making. It requires appropriate and iterative engagement to produce
a timely advisory that end-users can comprehend and which can aid their decision-
making and enable early action and preparedness (WMO 2013). Thus, touted as
an important part of the adaptation agenda, climate services have received a great
deal of attention in recent years. Improving our understanding of the role and rela-
tive contribution of climate services is thus a critical step in enhancing our ability
to manage climate-related risk (Vaughan and Dessai 2014), in this case risk due to
rising sea-level. Unfortunately, the relation between climate services and potential
stakeholders remains weak or ad hoc in many cases and the reason could be the
insufficient awareness by some societal actors of their vulnerability to future cli-
mate change (Brasseur and Gallardo 2016). However, there are a number of climate
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services available across the globe and some of them are (i) NOAA Climate Ser-
vices (USA): It is a source of timely and authoritative scientific data and information
about climate. The main goal is to promote public understanding of climate science
and climate-related events, to make data products and services easy to access and to
serve peoplemaking climate-related decisionswith tools and resources that help them
answer specific questions (NOAA 2019); (ii) Climate Service Centre (Germany): It
functions as a think tank for climate services and develops prototype products in the
area of climate services, it also offers advisory services and decision-relevant infor-
mation in order to support government, administration and business in their efforts
to adapt to climate change (GERICS 2019); IMD Climatological Services (India):
Indian Meteorological Department provides climate products that include real-time
climate monitoring and publication of Climate Diagnostics Bulletins for the Indian
region and reporting of major anomalous climate events were generated and supplied
to researchers (MoES 2019) and likewise many other examples of climate services
are available.

In this purview, this chapter explores community-based coastal climate services
through the lens of an SLR and put forth three research questions such as (1) what
services do the coastal communities require; (2) how these services need to be
delivered; (3) what are all the roles of climate services that can help in building
capacities of coastal communities and involve them in community-based adaptation
decision-making process?. Thus, the aim of this chapter is to address the importance
of community-based climate services that build the capacities of local communities to
prepare, manage and adapt to rising sea-levels. The chapter sets its objective to create
climate awareness by evolving a framework that outlines as (1) to collect coastal cli-
mate (SLR) information, (2) to communicate the impact andvulnerability of changing
climate (SLR) and (3) to educate coastal communities to respond to changing cli-
mate (adaptation to SLR) following the guiding principles of the UNFCCC (United
Nations Framework Convention on Climate Change) and GFCS (Global Framework
for Climate Services) to build the capacity of coastal communities.

Rationale and Guiding Principle

UNFCCC emphasizes the need to educate people about climate change. Improving
awareness and understanding of climate change, and creating solutions to facilitate
access to information on climate change is key to winning public support for climate-
related policies (UNFCCC 2018). The New Delhi Work Programme on Article 6 of
the UNFCCC stipulates the promotion of education, training and public awareness
on climate change (REC 2008). Similarly, Article 10 of the Kyoto Protocol pro-
vides for strengthening of research capacity, education and training of personnel and
institutional strengthening in developing countries. Article 11 of the Paris Agreement
creates the Paris Committee onCapacity Building (PCCB), to oversee awork plan for
the period 2016–2020; Article 12 on the promotion of education, training, and public
awareness and Article 13 on the Capacity Building Initiative on Transparency (ECBI
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2018). However, the Paris Agreement has elevated capacity building and education
to new heights as important avenues toward climate action. It creates an opportunity
to foster enhanced, strategic and sustained approaches supporting transformational
change and enabling all parties and stakeholders to build the capacities needed to
mitigate and adapt to climate change. Indeed, the premise is the participation of
all, and capacity building is a fundamental precondition for this goal (Dagnet and
Northrop 2015).

Climate services play a major role in building capacities at different levels and
for different stakeholders. It may contribute to the reduction of risks and maxi-
mize opportunities associated with a variable and changing climate, and provide
substantial social and economic benefits (Rosas et al. 2016). The GFCS has been
established by the United Nations and spearheaded by the World Meteorological
Organization (WMO) to support the development and application of science-based
climate information and services for effective decision-making (Giuliani et al. 2017).
GFCS represents a major, concerted and coordinated global effort to improve the
wellbeing of all parts of society vulnerable to climate variability and climate change
(Hewitt et al. 2012). The ultimate objective of GFCS is to ensure that the best avail-
able climate science is effectively used and communicated to various sectors that
may benefit from climate knowledge (Lucio and Grasso 2016; Giuliani et al. 2017).
GFCS recommends the establishment of Climate Services on a regional and national
scale (Rosas et al. 2016). It is a user need driven, as a process and includes five
major components: (i) observations; (ii) climate research, modeling and prediction;
(iii) a climate services information system (CSIS); (iv) a climate user interface pro-
gramme (CUIP); and (v) capacity building/development. Importantly, the fifth pil-
lar, i.e. Capacity building supports the systematic development of the institutions,
infrastructure and human resources needed for effective climate services. It refers to
investment in people, practices, policies and institutions to stimulate and systemat-
ically develop capacities such as human resource capacity, infrastructural, capacity,
and institutional capacity in the Pillars of the GFCS (WMO 2014). The scope of this
chapter is on human resource capacity and it deals with equipping individuals with
the knowledge, skills and training to enable them to generate, communicate and use
decision-relevant indigenous climate information together with the scientific climate
information. Though GFCS as a whole, address capacity development at the national
level, this chapter inspires the goals and objectives of GFCS capacity development
and adhere the recommendation of UNFCCC to apply at the local level, in particu-
lar for the low-lying coastal communities to the risk of rising sea-levels (Fig. 2.1).
Figure 2.1 outlines the stepwise rationale and guiding principle based on UNFCCC
and GFCS recommendations. As a result, this chapter introduces a coastal climate
service awareness framework (BASIEC) for community-based adaptation to rising
sea-levels at the local level.
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Fig. 2.1 Rationale and guiding principle of BASIEC framework

BASIEC Framework

Climate services draw on a variety of sources from scientific research, meteorologi-
cal and climate models, to practical experience and local and indigenous knowledge.
They also involve the process of co-producing knowledge and building the neces-
sary skills and capacity of different user groups, both to guide the production and
tailoring of climate information (to meet context-specific needs) and to be able to
apply that information (Davis et al. 2016). GFCS can be used as one model among
many for information sharing and knowledge co-production. However, more specific
framework and tools are required to address different challenges of climate change
(in this case SLR), particularly at the local level and to create awareness among the
local stakeholders. Awareness raising includes establishing an overview of climate
change (SLR), communicating its risk and to build capacities through education.
Raising awareness is essential to facilitate identification of above mentioned oppor-
tunities and pave theway for the scaling-up and replication of identified opportunities
(Trærup and Olhof 2011). Nevertheless, a framework is needed at the local level to
address this and thus the “framework” is defined as “a set of ideas that provide sup-
port” or “skeletal structure designed to support”, Framing theory and research seek
to understand the ways in which related sets of ideas of SLR and CBA in the public
sphere are organized, presented and debated, and is increasingly being used to under-
stand a range of problems and issues (Miller 2010; Spence and Pidgeon 2010). A
frame allows complex issues to be pared down and for some aspects of that issue to
be given greater emphasis than others in order that particular audiences can rapidly
identify why an issue may be relevant to them (Nisbet and Mooney 2007; Spence
and Pidgeon 2010). In this context, this chapter introduces a framework BASIEC
(Building capacities for Adaptation to Sea-level rise through Information, Education
and Communication for coastal communities), a coastal climate service framework
for community-based adaptation to rising sea-levels. The framework proposed as a
fundamental means to describe relations between SLR and its socio-ecological inter-
actions. The framework presented here provides the much-needed conceptual clarity
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and facilitates bridging the various approaches (Fussel 2007) to address SLR risk
awareness through capacity building at the community level. It targets the different
dimensions of SLR and CBA, and focuses on collecting SLR risk information, com-
municating SLR risk information and educating to build capacity to adapt to SLR
risk. Thus three pillars of the BASIEC framework are (i) SLR risk information, (ii)
SLR risk communication and, (iii) SLR risk education, build the architecture of the
framework (Fig. 2.2). Figure 2.2 constructs the architecture of the BASIEC frame-
work with SLR risk information, education and communication as its three pillars
that has been constructed based on the guiding principles of UNFCCC and GFCS.
The framework is generally applicable on the local scale as a community-based or
bottom up approach and utilizes community level perceptions and experiences to
identify the characteristics that influence response, recovery and adaptation, focus-
ing on locally relevant outcomes that promote more effective planning (Chadwick
et al. 2011). The framework will enhance local capacity building through improved
access to both the global and local climate data and products. Suitable use of this
framework provides a means of capturing the complexity of SLR and coastal system
at multiple scales, and therefore a better representation of response to change (Eliot

Fig. 2.2 Architecture of the BASIEC framework
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2013) and in this case communicating the risk of SLR and to educate local commu-
nities. Thus, as a framework, it lays out an approach to address SLR risk awareness
as coastal climate services and facilitates the process of information, communication
and education in SLR risk research. This framework has been developed to explain
how the emerging GFCS and recommendation of UNFCCCs might be reflected in
the implementation and operation of climate services at the local level. An outline
of each component of the framework is explained as follows.

SLR Risk Information

The demand for tailored climate information by the public and a variety of specific
users has recently grown worldwide together with the awareness of the challenges
posed to society and environment by climate variability and change (Medri et al.
2012). Climate information services and evidence from climate science can pro-
vide data to inform preparedness strategies and tools in the short and longer term.
Such information would be the basis of positive coping strategies and it provides
opportunities for risk reduction (ICHA 2017). Users expect climate services to pro-
vide authoritative and objective information rather than being guided by ideological
motivations (Brasseur and Gallardo 2016). People require climate information over
wide ranges of time and space scales for planning and operational purposes. It is
imperative, therefore, to ensure that they have the highest quality and the widest pos-
sible range of products, information (including about uncertainties), and guidance on
how the information can be used to provide optimal results and ensure appropriate
decisions are made (Martínez et al. 2012). In many cases, the vulnerabilities iden-
tified through the “bottom up-top down” process extended beyond the generalized
impacts to engage with indirect and location specific impacts—a key component in
increasing the usability of scientific information (Dilling and Lemos 2011; Cash et al.
2003; Kettle et al. 2014). There are three types of climate information such as his-
torical data (which help elucidate trends, provide climate statistics, set a context for
current data, and allow, variability and the occurrence of extremes to be quantified);
real-time data (i.e. current climate observations); climate forecasts (i.e. predictions
of the climate, ranging from long-termweather forecasts, through seasonal forecasts,
to medium- (10–30 year) and long-term climate change projections). Advances in
climate science are improving the availability and quality of all three information
types (Hellmuth et al. 2007). Furthermore, the climate information is often required
at local scale, sometimes site-specific, and at daily or sub-daily time step. In most
cases, climate data at this level of details are not readily available hence additional
work is often required (NCSP 2009). Nevertheless, challenges remain for making
this information readily usable and relevant to stakeholders, including downscal-
ing results of large-scale computer models to the community level, incorporating
local changes in coastline morphology, and understanding potential responses of
coastal vegetation (DeLorme et al. 2018a). Moreover, stakeholders require not just
access to information, but support in incorporating it into their planning procedures
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and communication (Tribbia and Moser 2008) as well as tools to help understand
immediate risks and underlying physical, biological, and social processes (Stephens
et al. 2016; DeLorme et al. 2018a). In addition to these insights, this framework
details how the process of synthesizing SLR risk information as it builds context
specific understanding of the SLR risk of the coastal region. Thus, this framework
has jot down following major SLR risk information are required for the chosen study
area to initiate address the challenges of SLR. It includes (1) elevation of the study
region from the mean sea-level; (2) regional and local sea-level trend; (3) exposure
and vulnerability of the region to coastal disasters; (4) future projections of local
sea level; (5) predicted impacts of SLR risk; (6) identifying vulnerable ecosystems,
communities/population, infrastructures etc. SLR risk; (7) list of SLR risk response
strategies such as an adaptation; (8) list of existing coastal management policies and
interventions and, others. The information such as changing surge and wave heights
etc., in additional to SLR is required and a more pragmatic way to examine the need
for climate information to support adaptation (NCSP 2009). Thus, one of the three
purposes of this component of the framework is to propose ways to make climate
services more effective in providing relevant and usable information of SLR to the
coastal communities and stakeholders.

SLR Risk Communication

Making scientific research on SLR accessible and useful to diverse audiences is a cru-
cial, yet complex endeavor (Moser 2010; DeLorme et al. 2018b). The transition from
useful to readily-usable information can be complex and requires careful communi-
cation efforts that are customized to specific audiences (Lemos et al. 2012; Sheppard
et al. 2011; DeLorme et al. 2018a). Therefore, the information to be provided to
stakeholders must be credible (of high technical quality), legitimate (fair and impar-
tial, with the interests of users in mind), and salient (relevant to users and capturing
their attention) (NRC 2009). Also, timely communication of climate change risk has
been found globally to be very beneficial and known to promote local ownership of
adaptation planning in some cases (Dovie 2017). The term ‘risk communication’ as
used here, refers to intentional efforts on the part of one or more sources (e.g. inter-
national agencies, local government, communities) to provide information about
hazards and hazard adjustments through a variety of channels among themselves or
to different audiences (e.g. the general public, specific at-risk communities), for the
purpose of influencing the recipients to apply the information and take appropriate
action. It also includes efforts of local communities to characterize and communi-
cate their risk-based experiences (Martínez et al. 2012). The dissemination of such
information requires, therefore, that the climate services establish a communication
strategy that addresses these requirements (Brasseur and Gallardo 2016). However,
communicating and disseminating risk information can be very challenging. One
of the first steps for effective communication is to ensure two-way communication
channels, where information providers and users can interact equally and explain
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misunderstandings (Martínez et al. 2012). SLR communication focuses on the inter-
action between scientists, policymakers, and other stakeholders for the purposes of
planning, and the wider inclusion of the public in outreach and environmental deci-
sion making (Akerlof et al. 2017). SLR communication shares many of the same
challenges as climate change communication, including difficulties with translating
the science because of the abstract nature of the phenomena, the invisible causes,
temporally distant impacts, and uncertainty surrounding the timing and probability
of impacts. In addition, SLR communicators have the challenge of creating texts
and images for people with a variety of worldviews and political outlooks that could
result in unexpected interpretations of the information (Weber and Stern 2011; Covi
2014). Thus, transformation of climate-related data—together with other relevant
information—into customized products such as projections, forecasts, information,
trends, economic analysis, assessments (including technology assessments), coun-
seling on best practices, development and evaluation of solution, and other services
in relation to climate that may be of use for society at large (European Commission
2015; Brasseur and Gallardo 2016). Therefore, for effective SLR risk communica-
tion, SLR risk information must be appropriately framed, visually compelling and
take into account prevailing risk perceptions and diverse viewpoints. There are var-
ious methods and medium to communicate SLR risk, some of them are (1) Word
of mouth (e.g. one to one communication, public speaking, etc.); (2) Group dis-
cussion; (3) Scientific materials (e.g. maps, graphs, charts, tables, posters etc.); (4)
Print media (e.g. brochures, posters, magazines, newspapers, etc.); (5) Electronic
media (e.g. power point presentations, videos, television, community radios, etc.);
(6) Social media (Website, blogs, facebook, twitter, etc.); (7) Theatre (e.g. drama,
street play, movies, puppet show, etc.); (8) Art (e.g. paintings, storytelling, cartoons,
etc.) and others. Thus, one of the three purposes of this component of the framework
is to propose ways to make climate services more effective in communicating SLR
risk information through various mediums and create awareness about SLR risk to
the coastal communities and stakeholders.

SLR Risk Education

Education is an essential element of the global response to climate change. It helps
people understand and address the impact of changing climate, increases “climate
literacy” among people, encourage changes in their attitudes and behavior and helps
them adapt to climate change-related trends (UNESCO 2018). Conceptualizing risk
as a communication process involving public participation led us to consider the
stages the public moves from awareness of a risk to the knowledge of specific solu-
tions (Clark et al. 1999). Climate change education demands a focus on the kind
of learning, critical and creative thinking and capacity buildings that will enable
to engage with the information, inquire, understand, ask critical questions and take
what they determine are appropriate actions to respond to climate change (Stevenson
et al. 2017). However, the need is to engage all stakeholders, to facilitate awareness
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and education, and to support dialog so that users can help shape the services they
receive (Hellmuth et al. 2007). Informal learning institutions along with formal edu-
cation systems must work together to engage audiences, share new information and
promote behavior change to better manage climate change risk (Caribbean Commu-
nity 2018). Coastal communities do not have many communication and engagement
tools/frameworks available to help their residents understand the threat of SLR and
often find that public audiences are uncertain and apathetic when they lack personal
experience of SLR associated impacts (Akerlof et al. 2017). Observation of how
people understand and perceive SLR risk, comprehend information about their risk,
and enter into processes to manage risk can provide us with a better understanding
of how risk can be socially amplified or attenuated, and strategies to overcome bar-
riers to adaptation planning (Covi 2014). Thus, educational responses to SLR best
take the form of active social learning that develops the capacity for personal and
societal transformative practice (Stevenson et al. 2017). If climate information and
services are to support the stakeholders and local communities, their involvement is
crucial. Yet much of the climate discourse so far has been at the national and inter-
national levels. This mismatch needs to be addressed if successful practices—and
policies—are to be developed that make the best possible use of climate informa-
tion (Hellmuth et al. 2007). There is an emerging consensus on processes useful
for integrating local and scientific knowledge. These approaches often share the
use of participatory methods, employment of iterative strategies to support learning
and feedback, attention to temporal and spatial scales, and incorporation of values
into decision processes (Raymond et al. 2010; Dietz 2013; Kloprogge and Van Der
Sulijs 2006; Kettle et al. 2014). They also share an increasing focus on active engage-
ment, deliberation, and process (rather than product alone) to enhance individual and
social learning experiences (Moser and Dilling 2007; NRC 1996, 2009, 2010; Jones
et al. 2009; Berkhout et al. 2002; Kettle et al. 2014). Participatory action research
offers one valuable route through which academics and professional researchers can
work with stakeholders to build local capacity to adapt. Academics and researchers
can advance local climate change adaptation efforts through collaborative, action-
oriented research that enhances the capacity of local communities. Such “partici-
patory action research,” also can help researchers produce knowledge that is more
salient, legitimate, and credible to local stakeholders and directly useful for decision-
making (Rumore 2014). This framework recommends various learning techniques
such as (1) Citizen science; (2) Conferences and symposiums; (3) Formal education;
(4) Workshops; (5) Training programs; (6) Field visits; (7) Exhibitions; (8) Partici-
patory techniques and others. Thus, this component of the framework is to foster an
atmosphere of dialogue that helps all stakeholders in general and communities, in
particular, to understand the risk of rising SLR and build capacity at the local level.
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SWOT Analysis of the BASIEC Framework

The effectiveness of the emerging frameworks like this can be assessed initially
through a SWOT (Strengths, Weaknesses, Opportunities and Threats) analysis. It
is used to provide a descriptive assessment and provide a comparison of the fac-
tors affecting the effectiveness of the tool/framework. It is an assessment of internal
strengths, weaknesses, external opportunities, and threats used in the preliminary
stage of strategic decision-making (Johnson et al. 1989; Berte and Panagopoulos
2014). There are several interesting observations that can be useful for anyone con-
siders the application of a tool/framework or the development of new approaches,
particularly when it comes to weaknesses, opportunities and threats (MRC 2010;
Khan 2017). In this study, SWOT analysis was carried out theoretically based on the
secondary literature with specific reference to BASIEC framework. SWOT exercise
aimed at maximizing the potential of the strengths and opportunities while minimiz-
ing the impact of the weaknesses and threats in order to achieve the best results on
the application of the BASIEC framework. Some of the key findings of the SWOT
analysis of BASIEC framework are: (i) Strength: (1) Many of the climate change
frameworks and tools are generic in nature, whereas BASIEC framework exclu-
sively address SLR and coastal climate; (2) It integrates different dimensions of SLR
risk information from observed and past local SLR data to future predicted impact
and adaptation planning; (3) The three pillars of the framework are distinctive from
each other yet plays a collective role in building the framework; (4) This framework
is exclusively designed for SLR risk awareness and CBA at the local level; (5) The
framework with a worksheet is simple and user friendly and it is applicable to any
part of the global coastal region that are at risk to SLR; (ii)Weakness: (1) Difficulties
in delineating SLR and coastal issues from the rest of the other issues such as devel-
opmental issues; (2) Lack of availability of expertise in SLR risk to handle SLR risk
information to communicate and educate stakeholders and communities locally; (3)
Lack of unavailability of SLR in formation at the local level, which includes future
SLR projection, predicted impacts, etc.; (4) Obscurity on availability and accessi-
bility of communication and educational aids to communicate SLR risk information
and to educate; (5) Challenges in working with local communities such as gathering
local communities, communicating the risk in local language etc., (iii) Opportuni-
ties: (1) To upscale the application of BASIEC to wider and various stakeholders and
geographical locations; (2) To develop formal SLR risk communication and educa-
tion curriculum for schools and colleges; (3) To develop web-based online platform
to get digitized; (4) To develop a smart phone based apps for BASIEC to reach wider
audiences; (5) To make BASIEC interventions in SLR policy planning; (iv) Threats:
(1) Need of scientific information on SLR risk may lead to manipulation of SLR risk
information and data; (2) Many technical information on SLR may increase com-
plexity and leads to confusion; (3) Chances of wrong or miscommunication of SLR
information and its translation into local languages; (4) The evaluation of the appli-
cation o BASIEC i.e. SLR risk communication and education is majorly qualitative
and is based on the expertise of an individual and group who handle BASIEC, is
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Fig. 2.3 An outline of SWOT analysis of the BASIEC framework

uncertain; (5) Frameworks and tools other than non-climate change and SLR frame-
works may influence the quality of BASIEC framework that is subject to climate
change, SLR and CBA. Thus the analytical structure of SWOT is used to generate
strategies with the aim of increasing the level of information and reducing uncer-
tainty (Karppi et al. 2001; Berte and Panagopoulos 2014). However, the key utility
in the SWOT analysis presented here is thus to review and capture, in a structured
way, a variety of considerations relevant to the strategic development of the BASIEC
framework. Another important aspect of conducting such a SWOT analysis is the
process itself (Pickton and Wright 1998; Bull et al. 2016). An outline of a SWOT
analysis of BASIEC framework is given in Fig. 2.3. It lists out the key points on
strength, weakness, opportunities and threats of BASIEC framework.

Application of the BASIEC Framework

The application of the SLR risk framework (BASIEC) developed in this chapter
provides more nuanced and more actionable insights into the SLR risk information
that are required, need for communicating the SLR risk and methods and approach
to educate about the SLR risk and build capacity to respond to the risk. Thus, the
BASIEC framework has three major applications in the arena of climate change
adaptation in general and SLR in particular as (i) SLR awareness creation; (ii) SLR
Capacity building; and (iii) SLR Policy implications. (i) SLR awareness creation:
BASIEC plays a key role in creating awareness of the SLR risk to coastal communi-
ties. SLRAwareness is the ability to directly know, perceive, to feel or to be cognizant
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of SLR and coastal events. In other words, it is the state of being conscious of SLR.
Information and communication perspectives of BASIEC make a platform to create
awareness by gathering location specific and evidence based SLR risk information,
and communicating it to the local communities and stakeholders through various
communication mediums such as print media, electronic media, social media, etc.
It is important to note and it is aimed that the improvements in the level of cli-
mate change (SLR) awareness can lead to better adaptation outcomes (Shahid and
Piracha 2016). (ii) SLR capacity building: BASIEC also plays a significant role in
SLR building capacity for coastal communities. The SLR capacity building is the
process by which coastal communities and other coastal stakeholders obtain infor-
mation, improve knowledge, identifying tools and methods, and retain the skills and
other resources needed to respond to SLR such as adapting to SLR risk compe-
tently or to a greater capacity. BASIEC provides a platform to build the capacity
of the local communities to address the risk of SLR through SLR education, such
as workshops, training programs, formal education etc. It is important to note that
SLR education is positively associated with SLR awareness and capacity building
through education is aimed to cope with the impacts, including the possibilities to
prevent or reduce impacts via adaptation measures (NCAP 2005); (iii) SLR policy
implications: BASIEC makes an intervention in SLR policies. BASIEC responds to
UNFCCC call on climate action and GFCS climate services—to inform, to educate,
to improve awareness, to develop an understanding of people about climate change
(SLR). This contextualization served an important role in educating stakeholders
about the importance of considering climate in place-based policy decisions (McNie
2013). Thus, it gives an opportunity for both National/Federal governments and also
State/Local Governments to take climate action at the community-level using climate
services like this to build the capacity of the local communities to changing climate
and rising sea-levels. This framework is applicable to any part of the world that has
low-lying coastal regions and that are vulnerable to the risk of rising sea-levels.

Limitation and Scope of the BASIEC Framework

The framework is based on theoretical perspective and it requires testing and enhance-
ment before it aid for awareness creation and capacity-building. The framework with
suitable case study application and its possibilities to upscale is need and it will gain
more attention. However, the scope of the framework provides promising oppor-
tunities to develop it as a potential climate service tool. Furthermore, the evolving
template of this prospective tool opens a gateway to develop a “Climate Service App”
(BASIEC app) and a “Web-based climate service application”. This framework can
be developed further as a guiding protocol/manual for climate services with specific
reference to sea-level rise risk awareness and capacity building through information,
education and communication.
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Conclusion

Climate change induced SLR confronts serious challenges to low-lying coastal
regions across the world. Coastal communities, resources and infrastructures are
in the frontline to experience the impact of changing coastal climate and rising sea
levels. Adaptation is one of the response strategies to address climate change and
SLR. Adaptation enables coastal communities to limit their vulnerability by averting
or reducing potentially negative consequences of SLRwhile benefiting frompotential
positive consequences (Tol et al. 2008). SLR awareness creation and building capac-
ity of communities is one of the adaptation measures at the local level to develop and
enhance CBA. By understanding, planning for and adapting to a changing climate,
individuals and societies can take advantage of opportunities and reduce risks. To ful-
fill these requirements, climate change communication and education play a crucial
role in information dissemination, especially in translating technical information to
increase public understanding and incorporating indigenous knowledge into climate
change adaptation for policy planners (Sharples 2010;Khan et al. 2012). Easily acces-
sible and timely scientific information can help societies not only limit the economic
and social damage caused by climate-related disasters, but also take advantage of
opportunities provided by favorable conditions (Medri et al. 2012). Climate services
play a key role in building capacities of people and local communities to address
the challenges of climate change and SLR. It has gained a great deal of attention
in recent years; this is reflected in the implementation of the GFCS and in the rise
of climate service providers in both public and private sectors and on international,
national, and regional scales (Vaughan and Dessai 2014). Climate services involve
the timely production, translation, and delivery of useful climate data, information,
and knowledge for societal decision-making. They rely on a range of expertise and
are underpinned by research in climate and related sciences, sectoral applications
(e.g., coasts), and a number of social science fields. Climate services that are built on
the best available science and providing researchers with guidance regarding priority
challenges in the development of climate services warrant attention (Vaughan et al.
2016). In this context, this chapter has introduced BASIEC (Building capacities for
Adaptation to Sea-level rise through Information, Education and Communication
for coastal communities) a coastal climate service framework. It builds upon three
different dimensions to create awareness and build the capacity of communities at
the local level to address SLR; it includes (i) SLR risk Information: SLR risk infor-
mation is crucial and it is in high demand to provide a science and evidence-based
information at the local level to create awareness to the coastal communities. The
framework outlines the information related to SLR such as past and present sea-level
trend, projected future SLR, predicted impact of SLR, identifying vulnerable com-
munities, resources and infrastructures, framing suitable adaptation strategies, SLR
policy planning and mainstreaming etc. (ii) SLR risk Communication: Communicat-
ing complex climate science, such as SLR science is a daunting task, yet it is the need
of the hour. The framework recommends some of the communication strategies such
as one to one communication, group discussion, print media, electronic media, social
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media etc.; (iii) SLR risk Education: Understanding how people perceive the threat
and potential response measures are important for public and stakeholder communi-
cation to reduce exposure to coastal risks (Akerlof et al. 2017). SLR education plays
a major role in making communities to understand the risk and to build capacity
to adapt to rising sea-levels. The framework proposes various learning techniques
such as citizen science, conferences, and symposiums; formal education, workshops;
training programs, participatory techniques etc. Thus, the framework aimed to foster
effective application of climate knowledge and information for the benefit of society
and thus the scope of BASIEC spans across three interrelated perspectives such as
Information, Communication, and Education. It provides some basic climate sci-
ence background, guidance for understanding and using climate data, insights for
effectively communicating climate change, research and examples of how climate
information can be integrated across levels, and knowledge for the design, imple-
mentation, and evaluation of effective climate services (We Adapt 2018). It is hoped
that the BASIEC framework provides a systematic starting point and guidance for
local level coastal climate policy planners, decision-makers, researchers, local com-
munities and others who hold a stake on coastal climate services for CBA to changing
climate in general and SLR in particular.

Acknowledgements The authors are thankful to the Institute Postdoctoral Fellowship Program
2018–2019 (Ref. No. F.ARU./IPDF/R3/2018), Department of Humanities and Social Sciences,
Indian Institute of Technology Madras (IITM), Chennai, Tamil Nadu, India for their support and
encouragements. The authors are indeed grateful to Indo-German Centre for Sustainability (IGCS)
of IITM and Department of Science and Technology (DST), Government of India, India for their
support (Ref. No.: DST/CCP/CoE/141/2018(C) by the Department of Science & Technology under
SPLICE—Climate Change Programme).

References

Akerlof K, Covi M, Rohring E (2017) Communicating sea level rise. Climate change communi-
cation. Oxford research encyclopedia of climate science. Oxford University Press, USA, p 50.
https://sci-hub.tw/10.1093/acrefore/9780190228620.013.417

AMS (2012) Climate services. A policy statement of the American Meteorological Soci-
ety. https://www.ametsoc.org/index.cfm/ams/about-ams/ams-statements/archive-statements-of-
the-ams/climate-services/. Accessed 15 Feb 2019

Archer D, Dodman D (2015) Making capacity building critical: power and justice in building urban
climate resilience in Indonesia and Thailand. Urban Clim 14(1):68–78

Ayers J, Forsyth T (2009) Community-based adaptation to climate change: strengthening resilience
through development. Environment 51(4):22–31

Berkhout F, Hertina J, Jordan A (2002) Socio-economic futures in climate change impact
assessment: using scenarios as ‘learning machines’. Global Environ Change 12:83–95

Berte E, Panagopoulos T (2014) Enhancing city resilience to climate change bymeans of ecosystem
services improvement: a SWOT analysis for the city of Faro, Portugal. Int J Urban Sust Dev
6(2):241–253

Brasseur GP, Gallardo L (2016) Climate services: lessons learned and future prospects. Earth’s
Future 4:79–89

https://sci-hub.tw/10.1093/acrefore/9780190228620.013.417
https://www.ametsoc.org/index.cfm/ams/about-ams/ams-statements/archive-statements-of-the-ams/climate-services/


2 BASIEC: A Coastal Climate Service Framework … 27

Bull JW, Jobstvogt N, Böhnke-Henrichs A, Mascarenhas A, Sitas N, Baulcomb C, Lambini CK,
Rawlins M, Baral H, Zähringer J, Carter-Silk E, Balzan MV, Kenter JO, Häyhä T, Petz K, Koss
R (2016) Strengths, weaknesses, opportunities and threats: A SWOT analysis of the ecosystem
services framework. Ecosyst Serv 17:99–111

Caribbean Community (2018) The role of education in climate change risk management.
https://www.caribbeanclimate.bz/the-role-of-education-in-climate-change-risk-management/.
Accessed 26 May 2019

Cash DW, Clark WC, Alcock F, Dickson NM, Eckley N, Guston DH (2003) Knowledge systems
for sustainable development. Proc Natl Acad Sci 100(14):8086–8091

Cazenave A, Cozannet G (2013) Sea level rise and its coastal impacts. Earth’s Future 2:15–34
Chadwick B, Flick F, Helly J, Nishikawa T, FangWang P, O’ReillyW, Guza R (2011) A framework
for sea level rise vulnerability assessment for southwest U.S. military installations. OCEANS’11
MTS/IEEE KONA. https://sci-hub.tw/10.23919/oceans.2011.6107212

Church JA, Clark PU, Cazenave A, Gregory JM, Jevrejeva S, Levermann A, Merrifield MA, Milne
GA, Nerem RS, Nunn PD, Payne AJ, Pfeffer WT, Stammer D, Unnikrishnan AS (2013) Sea level
change. In. Stocker TF, Qin D, Plattner GK, Tignor M, Allen SK, Boschung J, Nauels A, Xia
Y, Bex V, Midgley PM (eds) Climate change 2013: the physical science basis. Contribution of
working group I to the fifth assessment report of the intergovernmental panel on climate change.
Cambridge University Press, Cambridge, UK and New York, NY, USA, pp 1137–1216

Clark F, Stamm KR, Eblacas PR (1999) A process model of risk communication: the case of global
climate change. RISK: Health Saf Environ 10:197. https://scholars.unh.edu/cgi/viewcontent.cgi?
article=1400&context=risk. Accessed 15 Feb 2019

Covi MP (2014) Water’s gonna rise: sea-level rise risk perception, communication and policy-
making in North Carolina. Doctoral Dissertation, East Carolina University, USA, p 195. http://
hdl.handle.net/10342/4389. Accessed 26 May 2019

Dagnet Y, Northrop E (2015) 3 reasons why capacity building is critical for implementing the
Paris Agreement. World Resources Institute. https://www.wri.org/blog/2015/12/3-reasons-why-
capacity-building-critical-implementing-paris-agreement. Accessed 15 Feb 2019

Davis M, Barrott J, Bharwani S, Gerger Swartling Å, Coll Besa M, Vulturius G, Johnson O (2016)
The SEI initiative on climate services. SEI initiative information sheet, p 4. https://mediamanager.
sei.org/documents/Publications/SEI-FS-2016-Climate-Services-Initiative.pdf. Accessed 28May
2019

DeLorme DE, Stephens SE, Hagen SC, Bilskie MV (2018a) Communicating with coastal decision-
makers and environmental educators via sea level rise decision-support tools. J Sci Commun
17(03):1–18

DeLorme DE, Stephens SH, Hagen SC (2018b) Transdisciplinary sea level rise risk communication
and outreach strategies from stakeholder focus groups. J Environ Stud Sci 8(1):13–21

Dietz T (2013) Bringing values and deliberation to science communication. Proc Natl Acad Sci
110:14081–14087

Dilling L, Lemos MC (2011) Creating usable science: opportunities and constrains for climate
knowledge use and their implications for science policy. Global Environ Change 21:680–689

Dovie DBK (2017) A communication framework for climatic risk and enhanced green growth in
the eastern coast of Ghana. Land Use Policy 62:326–336

ECBI (2018) Pocket guide to capacity building. European Capacity Building Initiative, p 42. http://
pubs.iied.org/pdfs/G04165.pdf. Accessed 15 Feb 2019

EEA (2015) Awareness campaigns for behavioral change. European Environment Agency, Copen-
hagen, Denmark. https://climate-adapt.eea.europa.eu/metadata/adaptation-options/awareness-
campaigns-for-behavioural-change. Accessed 15 Feb 2019

Eliot M (2013) Application of geomorphic frameworks to sea-level rise impact assessment. Report
193-01-Rev0. Prepared for Geoscience Australia. Damara WA Pty Ltd, Innaloo, Western Aus-
tralia, p 80. https://www.environment.gov.au/system/files/resources/a510cc11-aa53-4be6-b0e0-
9b9e4d459d31/files/geomorphic-frameworks.pdf. Accessed 28 May 2019

https://www.caribbeanclimate.bz/the-role-of-education-in-climate-change-risk-management/
https://sci-hub.tw/10.23919/oceans.2011.6107212
https://scholars.unh.edu/cgi/viewcontent.cgi?article=1400&amp;context=risk
http://hdl.handle.net/10342/4389
https://www.wri.org/blog/2015/12/3-reasons-why-capacity-building-critical-implementing-paris-agreement
https://mediamanager.sei.org/documents/Publications/SEI-FS-2016-Climate-Services-Initiative.pdf
http://pubs.iied.org/pdfs/G04165.pdf
https://climate-adapt.eea.europa.eu/metadata/adaptation-options/awareness-campaigns-for-behavioural-change
https://www.environment.gov.au/system/files/resources/a510cc11-aa53-4be6-b0e0-9b9e4d459d31/files/geomorphic-frameworks.pdf


28 A. Saleem Khan et al.

EuropeanCommission (2015)AEuropeanResearch and InnovationRoadmap forClimate Services,
Directorate-General for Research and Innovation, European Commission, Brussels, p 51

Fitz Gerald DM, Fenster MS, Argow BA, Buynevich IV (2008) Coastal impacts due to sea-level
rise. Annu Rev Earth Planet Sci 36:601–647

Fussel HM (2007) Vulnerability: a generally applicable conceptual framework for climate change
research. Global Environ Change 7(2):155–167

GERICS (2019) The Climate Service Centre Germany-GERICS, Hamburg, Germany. https://www.
climate-service-center.de/about/index.php.en. Accessed 24 May 2019

Giuliani G, Nativi S, Obregon A, Beniston M, Lehmann A (2017) Spatially enabling the Global
Framework for Climate Services: reviewing geospatial solutions to efficiently share and integrate
climate data & information. Clim Serv 8:44–58

Hartmann T, Spit T (2014) Capacity building for the integration of climate adaptation into urban
planning processes: the Dutch experience. Am J Clim Change 3:245–252

Hellmuth ME, Moorhead A, Thomson MC, Williams J (2007) Climate risk management in Africa:
Learning from practice. International Research Institute for Climate and Society (IRI), Columbia
University, New York, USA, p 104

Hewitt C, Mason S, Walland D (2012) The Global Framework for Climate Services. Nat Clim
Change 2:831–832

ICHA (2017) Raising risk awareness: using climate science for disaster risk management. Inter-
national Centre for Humanitarian Affairs (ICHA), Nairobi, p 5. https://cdkn.org/wp-content/
uploads/2017/08/2016-2017-Kenya-drought-policy-brief-1.pdf. Accessed 29 May 2019

IFRC (2009) Climate change adaptation strategies for local impact key messages for UNFCCC
negotiators. Prepared by the, technical paper for the Inter Agency Steering Committee. Task
force on climate change, international federation of red cross and red crescent societies, p 11.
http://unfccc.int/resource/docs/2009/smsn/igo/054.pdf. Accessed 15 Feb 2019

IPCC (2013) Chapter 5. Coastal systems and low-lying areas. In: Poh PohW, Iñigo JL (eds) Impacts,
adaptation and vulnerability. Contribution of working group II to the fifth assessment report of
the intergovernmental panel on climate change. Cambridge University Press, Cambridge, UK,
pp 1–28

IPCC (2014)Glossary. In: Climate change 2014: impacts, adaptation and vulnerability. Contribution
ofworking group I to the fifth assessment report of the intergovernmental panel on climate change.
Cambridge University Press, NY, pp 1757–1776

Jamero ML, Onuki M, Esteban M, Tan N (2018) Community-based adaptation in low-lying islands
in the Philippines: challenges and lessons learned. Reg Environ Change. https://sci-hub.tw/10.
1007/s10113-018-1332-8

Johnson G, Scholes GK, Sexty RW (1989) Exploring strategic management. Prentice Hall,
Scarborough, Ontario, Canada, p 387

Jones N, Perez P, Measham TG, Kelly GJ, D’Aquino P, Daniell KA, Dray A, Ferrand N (2009)
Evaluating participatory modeling: developing a framework for cross-case analysis. Environ
Manag 44(6):1180–1195

Karppi I,KokonenM,Latheenmaki-SmithK (2001)SWOTanalysis as a basis for regional strategies.
Stockholm, Nordregio, p 80

Kettle NP, Dow K, Tuler S, Webler T, Whitehead J, Miller KM (2014) Integrating scientific and
local knowledge to inform risk-based management approaches for climate adaptation. Clim Risk
Manag 4–5:17–31

Khan AS, Ramachandran A, Usha N, Arul Aram I, Selvam V (2012) Rising sea and threatened
mangroves: a case study on stakeholders’ engagement in climate change communication and
non-formal education. Int J Sustain Dev World Ecol 19(4):330–338

Khan AS (2017) COREDAR for cities: developing a capacity building tool for sea-level rise risk
communication and urban community-based adaptation. In: Leal Filho W, Keenan JM (eds)
Climate change adaptation in North America: fostering resilience and the regional capacity to
adapt. Climate change management. Springer, Berlin, pp 137–157

https://www.climate-service-center.de/about/index.php.en
https://cdkn.org/wp-content/uploads/2017/08/2016-2017-Kenya-drought-policy-brief-1.pdf
http://unfccc.int/resource/docs/2009/smsn/igo/054.pdf
https://sci-hub.tw/10.1007/s10113-018-1332-8


2 BASIEC: A Coastal Climate Service Framework … 29

Khan AS, MacManus K, Mills J, Madajewicz M, Ramasubramanian L (2018) Building resilience
of urban ecosystems and communities to sea-level rise: Jamaica Bay, New York City. In: Leal
Filho W (ed) Handbook of climate change resilience. Springer, Cham, Germany, pp 1–21

Kloprogge P, Van Der Sulijs JP (2006) The inclusion of stakeholder knowledge and perspectives in
integrated assessment of climate change. Clim Change 75:359–389

Lemos MC, Kirchhoff CJ, Ramprasad V (2012) Narrowing the climate information usability gap.
Nat Clim Change 2(11):789–794

Lucio FD, Grasso VF (2016) The global framework for climate services (GFCS). Clim Serv 2–
3:52–53

Martínez R, Hemming D, Malone L, Bermudez N, Cockfield G, Diongue A, Hansen J, Hildebrand
A, Ingram K, Jakeman G, Kadi M, McGregor GR, Mushtaq S, Rao P, Pulwarty R, Ndiaye O,
Srinivasan G, Seck E, White N, Zougmoré R (2012) Improving climate risk management at
local level—techniques, case studies, good practices and guidelines for world meteorological
organization members. In: Risk management—current issues and challenges, pp 477–532.
http://cdn.intechopen.com/pdfs/38972/InTech-Improving_climate_risk_management_at_local_
level_techniques_case_studies_goodpractices_and_guidelines_for_world_meteorological_
organization_members.pdf. Accessed 15 Feb 2019

McGranahan DA, Balk D, Anderson B (2007) The rising tide: assessing the risks of climate change
and human settlements in low elevation coastal zones. Environ Urban 19:17–39

McNie CE (2013) Delivering climate services: organizational strategies and approaches for produc-
ing useful climate-science information. Weather Clim Soc 5:14–16. https://sci-hub.tw/10.1175/
WCAS-D-11-00034.1. Accessed 15 Feb 2019

Medri S, de Guisasola EB, Gualdi S (2012) Overview of the main international climate services.
Centro Euro-Mediterraneo sui Cambiamenti Climatici, Italy, p 109. https://papers.ssrn.com/sol3/
papers.cfm?abstract_id=2194841. Accessed 29 May 2019

Miller T (2010) North Carolina Division of Coastal Management sea level rise scoping survey.
N.C. Division of Coastal Management, N.C. Department of Environment and Natural Resources,
Morehead City, NC, p 87. http://digital.ncdcr.gov/cdm/ref/collection/p249901coll22/id/395199.
Accessed 29 May 2019

MoES (2019) Climate services and climate data centre. Ministry of Earth Science, Government
of India, New Delhi, India. https://www.moes.gov.in/programmes/climate-services-and-climate-
data-centre. Accessed 24 May 2019

Moser SC (2010)Communicating climate change: history, challenges, process and future directions.
WIREs Clim Change 1:31–53

Moser SC, Dilling L (2007) Creating a climate for change: communicating climate change and
facilitating social change. Cambridge University Press, Cambridge, p 549

Moth P (2008) Examining the environmental justice of sea level rise and storm tides inNewZealand.
A thesis submitted in partial fulfillment of the requirements for the Degree of Master of Science
in Geography in the University of Canterbury, New Zealand, p 2

MRC (2010) Review of climate change adaptation methods and tools. MRC technical paper 34,
Mekong River Commission, Office of the Secretariat in Vientiane (OSV), Vientiane, Lao PDR,
p 76

Natesan U, Parthasarathy A (2010) The potential impacts of sea level rise along the coastal zone of
Kanyakumari District in Tamilnadu, India. J Coast Conserv 14(3):207–214

NCAP (2005) Capacity building to improve adaptability to sea level rise in two vulnerable points of
the Colombian coastal areas (Tumaco-Pacific coast and Cartagena-Caribbean coast) with special
emphasis on human populations under poverty conditions. Netherlands Climate Assistance Pro-
gramme, p 26. http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.499.6571&rep=rep1&
type=pdf. Accessed 29 May 2019

NCSP (2009)Applying climate information for adaptation decision-making a guidance and resource
document. National Communications Support Programme. http://www.climate-services.org/wp-
content/uploads/2015/05/ncsp2009_applying_climate_information.pdf. Accessed 29 May 2019

Nicholls RJ (2011) Planning for the impacts of sea level rise. Oceanography 24(2):144–157

http://cdn.intechopen.com/pdfs/38972/InTech-Improving_climate_risk_management_at_local_level_techniques_case_studies_goodpractices_and_guidelines_for_world_meteorological_organization_members.pdf
https://sci-hub.tw/10.1175/WCAS-D-11-00034.1
https://papers.ssrn.com/sol3/papers.cfm%3fabstract_id%3d2194841
http://digital.ncdcr.gov/cdm/ref/collection/p249901coll22/id/395199
https://www.moes.gov.in/programmes/climate-services-and-climate-data-centre
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.499.6571&amp;rep=rep1&amp;type=pdf
http://www.climate-services.org/wp-content/uploads/2015/05/ncsp2009_applying_climate_information.pdf


30 A. Saleem Khan et al.

Nisbet MC, Mooney C (2007) Framing science. Science 316:56
NOAA (2019) About NOAA Climate.gov. https://www.climate.gov/about. Accessed 24 May 2019
NRC (1996) Understanding risk: informing decisions in a democratic society. National Academy
Press, Washington, DC, p 241

NRC (2009) Informing decisions in a changing climate. National Academies Press, Washington,
DC, p 200

NRC (2010)America’s climate choices: informing an effective response to climate change. National
Academy Press, Washington, DC, p 346

Pickton DW, Wright S (1998) What’s SWOT in strategic analysis? Strateg Change 7(2):101–109
Ramachandran A, Khan AS, Prasnnahvenkatesh R, Palanivelu K, Jayanthi N (2017) Projection of
climate change induced sea level rise for the coasts of Tamil Nadu and Puducherry, India using
SimCLIM: a first step towards planning adaptation policies. J Coast Conserv 21:731–742

Raymond CM, Fazey I, Reed M, Stringer LC, Robinson GM, Evely AC (2010) Integrating local
and scientific knowledge for environmental management. J Environ Manag 91:1766–1777

REC (2008) Regional focal point for Article 6 of the United Nations Framework Convention on
Climate Change. Regional Environmental Center for Central and Eastern Europe and Turkey,
Szentendre, Hungary, p 14. http://article6.rec.org/documents/action_plan_2008.pdf. Accessed
29 May 2019

ReidH, Huq S (2014)Mainstreaming community-based adaptation into national and local planning.
Clim Dev 6:291–292

Reid H, Alam M, Berger R, Cannon T, Huq S, Milligan A (2009) Community-based adaptation to
climate change: an overview. In: Participatory learning and actions 60. Community-based adap-
tation to climate change. The International Institute for Environment and Development (IIED),
Russell Press, Nottingham, UK, p 217

Rosas G, Gubler S, Oria C, Acuña D, Avalos G, Begert M, Castillo E, Croci-Maspoli M, Cubas
F, Dapozzo M, Díaz A, van Geijtenbeek D, Jacques M, Konzelmann T, Lavado W, Matos A,
Mauchle F, Rohrer M, Rossa A, Scherrer SC, Valdez M, Valverde M, Villar G, Villegas E (2016)
Towards implementing climate services in Peru—the project CLIMANDES. Clim Serv 4:30–41

Rumore D (2014) Building the capacity of coastal communities to adapt to climate change through
participatory action research: Lessons learned from the New England climate adaptation project.
Carolina Plan 39:16–23

Schleussner C, Rogelj J, Schaeffer M, Lissner T, Licker R, Fischer EM, Knutti R, Levermann A,
Frieler K, Hare W (2016) Science and policy characteristics of the Paris Agreement temperature
goal. Nat Clim Change 6:827–835

Shahid Z, Piracha A (2016) Awareness of climate change impacts and adaptation at local level in
Punjab, Pakistan. In: Maheshwari B, Singh V, Thoradeniya B (eds) Balanced urban development:
options and strategies for liveable cities. Water science and technology library, vol 72. Springer,
Cham

Sharples DM (2010) Communicating climate science: evaluating the UK public’s attitude to climate
change. Earth Environ 5(1):185–205

Sheppard SRJ, Shaw A, Flanders D, Burch S, Wiek A, Carmichael J, Robinson J, Cohen S (2011)
Future visioning of local climate change: a framework for community engagement and planning
with scenarios and visualization. Futures 43(4):400–412. https://sci-hub.tw/10.1016/j.futures.
2011.01.009. Accessed 15 Feb 2019

SouthWest (2008) The SouthWest climate change action plan for the SouthWest 2008–2010. http://
www.swcouncils.gov.uk/media/SWRA/Climate%20Change/Climate_Change_ActionPlan.pdf.
Accessed 15 Feb 2019

Spence A, Pidgeon N (2010) Framing and communicating climate change: the effects of distance
and outcome frame manipulations. Global Environ Change 20:656–667

Stephens SH, DeLorme DE, Hagen SC (2016) Evaluation of the design features of interactive
sea-level rise viewers for risk communication. Environ Commun 11(2):248–262

StevensonRB,Nicholls J,WhitehouseH (2017)What is climate change education? Curric Perspect.
https://sci-hub.tw/10.1007/s41297-017-0015-9

https://www.climate.gov/about
http://article6.rec.org/documents/action_plan_2008.pdf
https://sci-hub.tw/10.1016/j.futures.2011.01.009
http://www.swcouncils.gov.uk/media/SWRA/Climate%20Change/Climate_Change_ActionPlan.pdf
https://sci-hub.tw/10.1007/s41297-017-0015-9


2 BASIEC: A Coastal Climate Service Framework … 31

Tol RSJ, Klein RJT, Nicholls RJ (2008) Towards successful adaptation to sea-level rise along
Europe’s coasts. J Coast Res 24(2):432–442

Trærup SLM, Olhoff A (2011) Climate risk screening tools: a guide to the guidance. Danmarks
Tekniske Universitet, Risø Nationallaboratoriet for Bæredygtig Energi, Roskilde. http://orbit.dtu.
dk/files/6238714/Climate%20Risk%20Screening%20Tools.pdf. Accessed 29 May 2019

Tribbia J, Moser SC (2008) More than information: what coastal managers need to plan for climate
change. Environ Sci Policy 11(4):315–328

UNESCO (2018) Climate change education and awareness. https://en.unesco.org/themes/
addressing-climate-change/climate-change-education-and-awareness. Accessed 15 Feb 2019

UNFCCC (2018) Understanding capacity-building, education and outreach. https://bigpicture.
unfccc.int/content/capacity-building.html. Accessed 15 Feb 2019

Vaughan C, Dessai S (2014) Climate services for society: origins, institutional arrangements, and
design elements for an evaluation framework. WIREs Clim Change 5:587–603

Vaughan C, Buja L, Kruczkiewicz A, Goddard L (2016) Identifying research priorities to advance
climate services. Clim Serv 4:65–67

We Adapt (2018) Using climate information. https://www.weadapt.org/knowledge-base/climate-
services. Accessed 15 Feb 2019

Weber EU, Stern PC (2011) Public understanding of climate change in the United States. Am
Psychol 66(4):315–328

WMO (2013) What do we mean by climate services? Bulletin 62(Special Issue). https://public.
wmo.int/en/bulletin/what-do-we-mean-climate-services. Accessed 29 May 201

WMO (2014) Capacity development. Annex to the implementation plan of the Global Framework
for Climate Services. World Meteorological Organization, Geneva, Switzerland, p 58

http://orbit.dtu.dk/files/6238714/Climate%20Risk%20Screening%20Tools.pdf
https://en.unesco.org/themes/addressing-climate-change/climate-change-education-and-awareness
https://bigpicture.unfccc.int/content/capacity-building.html
https://www.weadapt.org/knowledge-base/climate-services
https://public.wmo.int/en/bulletin/what-do-we-mean-climate-services

	2 BASIEC: A Coastal Climate Service Framework for Community-Based Adaptation to Rising Sea-Levels
	Introduction
	Rationale and Guiding Principle
	BASIEC Framework
	SLR Risk Information
	SLR Risk Communication
	SLR Risk Education

	SWOT Analysis of the BASIEC Framework
	Application of the BASIEC Framework
	Limitation and Scope of the BASIEC Framework
	Conclusion
	References




