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“Nao ha como falar de mudanga climética sem falar de pessoas”

Txai Surui



RESUMO

Os impactos das mudangas climaticas na biodiversidade e nos servicos ecossistémicos sdo
uma preocupacgdo crescente em nivel global. As cidades costeiras estdo particularmente
expostas aos riscos associados as mudancas climaticas, como elevacéo do nivel do mar, erosdo
costeira e aumento da frequéncia de tempestades. A adaptacdo as mudancas climaticas é um
ponto crucial para a governanca costeira nessas regides, pois ameaca tanto as pessoas quanto
0s sistemas naturais. ProjecOes cientificas indicam que o hemisfério sul serd particularmente
afetado pelos impactos mais imediatos e severos das mudangas climaticas. A Regido
Metropolitana da Baixada Santista (RMBS), no estado de S&o Paulo, é uma das areas mais
densamente povoadas e abriga o maior porto da América do Sul, o porto de Santos. O
desenvolvimento industrial, as atividades portuarias e a ocupacdo humana modificaram
drasticamente a paisagem, resultando em conflitos com o0s ecossistemas naturais. O
planejamento da adaptacdo as mudancas climaticas requer o uso de informacdes cientificas
pelos tomadores de decisdo locais. A abordagem de adaptacdo baseada em ecossistemas (AbE)
considera as interconexdes entre mudancas climaticas, ecossistemas, biodiversidade e bem-
estar humano. AbE oferece uma ferramenta valiosa para a gestdo e conservacdo da
biodiversidade em areas costeiras. Neste contexto, foi realizada uma revisdo sistematica que
identificou e catalogou 12 estudos de caso de AbE implementados em regides costeiras do
hemisfério sul. Esses estudos foram analisados em relagdo aos servigos ecossistémicos e
ecossistemas envolvidos, além dos critérios propostos pela organizacdo FEBA (Friends of
Ecosystem-based Adaptation). Além disso, foram identificados e analisados o0s instrumentos
politicos relacionados a adaptacdo climatica na RMBS, com destaque para documentos do
municipio de Santos, reconhecido nacionalmente como pioneiro no desenvolvimento de
politicas de adaptacdo climatica. Esses documentos evidenciam o interesse da regido em
iniciativas de AbE, alinhando-se as tendéncias internacionais, como a Agenda 2030, os
Objetivos de Desenvolvimento Sustentavel e a Década do Oceano propostos pela ONU. Este
trabalho representa uma oportunidade valiosa para a RMBS ao fornecer um aprendizado
significativo a partir das experiéncias de outras regides costeiras do hemisfério sul, que
enfrentam desafios semelhantes, estabelecendo uma ponte fundamental entre a ciéncia e as
politicas publicas para o enfrentamento dos impactos das mudancas climaticas e a promocdo da
adaptacdo baseada em ecossistemas.

Palavras-chave: Governanca costeira; Cidades costeiras; Adaptacdo climatica; Soluces
baseadas na natureza (SbN); Eventos extremos; Sistemas socioecol6gicos.



ABSTRACT

The impacts of climate change on biodiversity and ecosystem services are a growing global
concern. Coastal cities are particularly exposed to climate change risks, such as sea-level rise,
coastal erosion, and increased storm frequency. Adaptation to climate change is a crucial aspect
of coastal governance as it threatens both people and natural systems. Scientific projections
indicate that the southern hemisphere will be especially affected by the more immediate and
severe impacts of climate change. The Baixada Santista Metropolitan Region (RMBS) in the
state of Sdo Paulo is one of the most densely populated areas and is home to the largest port in
South America, the Port of Santos. Industrial development, port activities, and human
occupation have drastically altered the landscape, resulting in conflicts with natural ecosystems.
Planning for climate change adaptation requires the use of scientific information by local
decision-makers. The ecosystem-based adaptation (EbA) approach considers the
interconnectedness of climate change, ecosystems, biodiversity, and human well-being. It
offers a valuable tool for managing and conserving biodiversity in coastal areas. In this context,
a systematic review was conducted, which identified and cataloged 12 case studies of
Ecosystem-based Adaptation (AbE) implemented in coastal regions of the southern
hemisphere. These studies were analyzed regarding the ecosystem services and ecosystems
involved, in addition to the criteria proposed by the organization FEBA (Friends of Ecosystem-
based Adaptation). Furthermore, political instruments related to climate adaptation in RMBS
were identified and analyzed, with a focus on documents from the municipality of Santos,
nationally recognized as a pioneer in the development of climate adaptation policies. These
documents demonstrate the region's interest in AbE initiatives, aligning with international
trends such as the 2030 Agenda, Sustainable Development Goals, and the Decade of Ocean
proposed by the UN. This work represents a valuable opportunity for RMBS, providing
significant learning from the experiences of other coastal regions in the southern hemisphere
facing similar challenges, establishing a fundamental bridge between science and public
policies to address the impacts of climate change and promote ecosystem-based adaptation.

Keywords: Coastal management; Coastal cities; Climate adaptation; Nature based solutions

(NbS); Extreme events; Socio-ecological systems.
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1. GENERAL INTRODUCTION
1.1 Climate change impacts and ecosystem-based adaptation in coastal environments

Climate change is a global and expanding threat to biodiversity and ecosystem services, with
several implications for human well-being (WEISKOPF et al., 2020). The scientific community
has primarily discussed climate change throughout the last decades. It is now definite that, even
in the most optimistic scenarios of mitigation, significant shifts in climate will materialize over
the next century, such as severe weather events and sea level rise, affecting species and
ecosystems in several ways (STEIN et al., 2013; LAM et al., 2012), especially in coastal areas
(SPALDING et al., 2014).

Coastal habitats are biodiversity-rich zones, with estuaries, mangrove forests, beaches,
seagrass beds, coral reefs, coastal forests, and wildlife species (MIDGLEY et al., 2012). The
ecosystem services and biodiversity sheltered in coastal areas provide food and economic
development for local communities, essential for their livelihood. In addition, these ecosystem
services play a critical role in increasing protection from climate change effects (LAM et al.,
2012; SPALDING et al., 2014).

Climate change is considered the most crucial matter by Sustainable Development Goals
(SDG) statements on the agenda 2030 because it brings tragic episodes and permanent effects
(USMAN et al., 2021). In this context, it demands human society urgent attention (OWEN,
2020), pushing managers to integrate long-term implications of climate change into current
actions (STEIN et al., 2013).

The discussion of climate change adaptation is increasingly important now that its effects on
biodiversity and ecosystems are more obvious (STEIN et al., 2013). The management of natural
resources policies and the protection of biodiversity are challenged by the rapid changes in
climate as well as other anthropogenic pressures including invasive species, habitat loss and
fragmentation, and changed ecological processes (STEIN et al., 2013).

The Intergovernmental Panel on Climate Change (IPCC) provides two formal definitions for
climate adaptation:

"Initiatives and measures to reduce the vulnerability of natural
and human systems against the actual or expected climate change
effects” (IPCC 2007a), and "adjustment in natural or human systems in
response to actual or expected climatic stimuli or their effects, which

moderates harm or exploits beneficial opportunities™ (IPCC 2007b).
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There is increasing recognition that adaptation should be viewed as an ongoing process to
manage the change that needs to be monitored and modified, if necessary, to adjust management
strategies (STEIN et al., 2013). In this context ecosystem-based adaptation (EbA) has been
considered a compelling approach to address climate governance challenges (CHAN et al.,
2006).

Ecosystem-based adaptation concept emerged around 2008 in the Global South under the
justification that poor communities in developing countries are more directly dependent on the
environment (BRINK et al., 2016). EbA approaches are recognized as cost-effective,
comprehensive, and multifunctional strategies since traditional "hard" adaption strategies are
frequently connected to high costs (MUNANG et al.,2013). Therefore, there is expanding
interest in adopting ecosystem-based adaptation (EbA) approaches to protect, improve or
restore ecosystem services to increase human resilience to climate change (GIFFIN et al., 2021).

EbA includes the linkages among climate change, people, ecosystems, and biodiversity,
having the potential of simultaneously maximize biodiversity conservation and human well-
being (Fig. 1) (CHONG, 2014). The Secretariat of the Convention on Biological Diversity
(SCBD) defines EbA as "the use of biodiversity and ecosystem services as part of an overall
adaptation strategy to help people adapt to the adverse effects of climate change" (SCBD,
2009).
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Figure 1. Linkages between people, climate change, ecosystems, and biodiversity (CHONG,
2014, pg. 394).
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In coastal environments, EbA can involve the restoration of degraded ecosystems, such as
mangroves, coral reefs, and seagrasses, which can help to mitigate the impacts of climate
change by providing natural coastal protection against storm surges, erosion, and flooding
(CHONG, 2014). These ecosystems also provide important habitat for fish and other marine
species, which can support local fisheries and provide food security for coastal communities
(LORING et al., 2019).

EbA initiatives can provide multiple benefits for coastal communities, including improved
coastal protection, enhanced biodiversity and ecosystem services, and increased resilience to
climate change (COLLS et al., 2019). Additionally, EbA can support the sustainable use of
coastal resources, providing economic benefits to local communities that can help to reduce

poverty and increase the well-being of local communities (MUNANG et al., 2013).

1.2 Governance for climate adaptation: a focus on Baixada Santista Metropolitan Region
(BSMR)

Coastal governance is a critical component of climate adaptation in the Baixada Santista
Metropolitan Region (CARVALHO et al., 2019). The region, located in the state of Sao Paulo,
Brazil, faces a range of climate-related risks, including sea-level rise, coastal erosion, flooding,
and extreme weather events (CAMARINHA, 2021). To address this challenge, there have been
efforts to promote cross-sectoral collaboration and coordination among different stakeholders
(CARVALHO et al., 2019). For example, the region has established the Baixada Santista
Metropolian Agency (AGEM), that aims to integrate the organization, planning, and execution
of public functions of common interest in the region.

Among the instruments of the AGEM is the Metropolitan Plan for Strategic Development of
Baixada Santista (PMDE-BS), which integrates the planning and implementation of
requirements pertaining to housing, transportation, sanitation, and economic growth. It fosters
collaboration among municipal, state, and federal levels of government to achieve the goals for
the Baixada Santista Metropolitan Region by 2030 (AGEM, 2014). In addition, the Economic
Ecological Zoning of Baixada Santista (ZEEC-BS), which is an instrument of Coastal
Management, is also used in regional planning (CARVALHO, 2019).

The municipality of Santos, situated in the Baixada Santista region, deserves recognition as
a pioneer in developing local policies for climate change adaptation. (MARENGO et al., 2017).
The first local initiative was the creation of the Municipal Commission for Adaptation to
Climate Change (CMMOC) carried out by the city hall through Municipal Decree No. 7,295 of

18



November 30, 2015. Since January 2016, this commission has consistently convened and
played a key role in publishing the "State of the Art Municipal Plan for Climate Change in
Santos (PMMCS)." This document was released in 2016, coinciding with the launch of the
National Adaptation Plan (PNA) (BRASIL, 2016).

Santos actively engaged in two major international projects focused on climate adaptation,
namely the Metropole Project, which started in 2017, and the ProAdapta Project, which began
in 2018. At the national level, the engagement of the municipality resulted in accumulating
valuable experiences, scientific data on climate projections, risks, and potential adaptation
measures, as well as implementing adaptation initiatives and fostering partnerships between
institutions (CARVALHO, 2019). This progress led to the recent launch of the Santos
Municipal Plan for the Conservation and Recovery of the Atlantic Forest in 2021, along with
an updated version of the Santos Climate Adaptation Plan (PACS) in 2022. Considering these
accomplishments, it is evident that the RMBS holds significant potential to replicate the
successful municipal initiatives observed in Santos, as the municipalities share similar

environmental, social, economic, and cultural aspects (CARVALHO, 2019).
2. GENERAL AND SPECIFIC OBJECTIVES

Helping local decision-makers prepare for the effects of climate adaptation requires science-
based knowledge (MARENGO et al., 2017). There are several ideas, methods, and viewpoints
regarding local and global climate adaptation. Understanding and cataloguing distinct
adaptation processes produces insights and helps managers to incorporate the diversity of these
various approaches to develop adaptation policies with better chances of valuable outcomes
(OWEN, 2020). Cataloguing successful cases regarding climate adaptation are needed to
promote intelligent management strategies (WEISKOPF et al., 2020).

In addition, enhancing South-South collaboration on climate change is vital for advancing
the Paris Agreement's implementation and fostering global cooperation on the issue (TAN et
al., 2022). Therefore, the main objectives of this research proposal are to: (1) conduct a
systematic review of implemented practices in ecosystem-based adaptation (EbA) on coastal
cities in the Southern Hemisphere; and (2) share experiential knowledge with the Baixada
Santista Metropolitan Region (BSMR). In doing so, the following specific objectives will be

addressed:

I.  Compile implemented cases of EbA in coastal cities of the Southern Hemisphere;
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Il.  Identify common attributes among the cases and elucidate key pathways for planning,

evaluating, and monitoring ecosystem-based initiatives;

1.  Examine the level of interest in Ecosystem-based Adaptation (EbA) in policy

instruments related to climate adaptation in BSMR.
This work is then structured into two chapters:

CHAPTER 1 — Captures the essence of what coastal cities of the Southern Hemisphere are
doing in terms of ecosystem-based adaptation by carrying out the realization of a systematic

review of peer-reviewed literature.

CHAPTER 2 — Analyzes climate adaptation policy instruments in BSMR and align regional
adaptation goals concerning EbA with the knowledge provided by the initiatives described in

chapter
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4. CHAPTER 1. SYSTEMATIC REVIEW ON ECOSYSTEM-BASED ADAPTATION IN THE

COASTAL SOUTHERN HEMISPHERE

4.1 ABSTRACT

Coastal cities in the Southern Hemisphere are highly vulnerable to the impacts of climate
change, particularly sea-level rise and coastal erosion. Ecosystem-based adaptation (EbA) is a
promising approach that uses ecosystem services and biodiversity to reduce the impacts of
climate change on vulnerable communities and ecosystems. EbA interventions can help to
enhance the resilience of coastal ecosystems to the impacts of climate change, thereby
protecting the services they provide. For example, mangroves, coral reefs, and seagrass beds
can provide natural coastal protection by reducing the impacts of waves, storms, and erosion.
Despite being recognized as a place-based approach, several successful initiatives emphasize
that learning from experience is an essential component of EbA because that can help to
improve the effectiveness, efficiency, and sustainability of interventions. It also provides direct
benefits to coastal communities in promoting community resilience and empowerment. This
chapter is built on a systematic literature review to provide a comprehensive overview of the
state of knowledge on EbA in coastal cities of Scopus and Web of Knowledge scientific
databases. The search was performed using specific terms and resulted in 1404 articles that
went through a selection process using inclusion and exclusion criteria in search of
implemented EbA measures in coastal regions of the Southern Hemisphere, resulting in the
identification of 12 case studies. These initiatives demonstrate that EbA can provide multiple
benefits, including enhanced coastal protection, improved water quality, increased biodiversity,
and increased community resilience. The review highlights the importance of participatory and
interdisciplinary approaches to EbA, with the involvement of local communities and
stakeholders in all stages of the process to help to ensure the long-term sustainability of EbA

interventions and enhance their effectiveness.

Keywords: Climate change impacts; Ecosystem-based adaptation; Coastal biodiversity;

Ecosystem services; Southern Hemisphere coastal cities.
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4.2 INTRODUCTION

4.2.1 Climate change, biodiversity, and ecosystem services in coastal environments

Understanding how natural ecosystems will adapt to climatic changes is challenge for
ecologists, conservationists, and policy-makers worldwide (HOOPER et al. 2005). Climate
change may affect biodiversity by causing impacts on the metabolism of organisms and changes
in sea level and vegetation types (MOONEY et al., 2009). The combination of these direct and
indirect impacts, that are occurring at unprecedented rates and scales in recent history, makes
climate change a multifaceted and hazardous that has the potential to drastically affect
ecosystem functions and services (MOONEY et al., 2009; PIRES et al., 2018).

As biodiversity loss may undermine the provision of valuable services, it is essential to
recognize the importance of biodiversity in assuring ecosystem services at both local and global
scales (MANT et al., 2014). Biodiversity importance to human wellbeing is recognized by the
Convention on Biological Diversity (CBD) for having the ability to provide stability to
ecosystems in face of stressors and disturbances (CARDINALE et al. 2012), suggesting that
the conservation of biodiversity on a large scale can reduce the impacts of climatic changes, for
instance by maintaining vital ecosystem services and regulating climate patterns (PIRES et al.,
2018).

The integrity of coastal ecosystems is threatened by water and air pollution, overexploitation
of species, habitat loss and fragmentation, and climate change impacts, which are potentially
the most serious threats to coastal biodiversity (BEATLEY, 1991). Coastal biodiversity
conservation is not only about preservation of individual species, but the preservation of
communities and ecosystems such as mangroves and coral reefs (Moberg et al., 2003). Coastal
ecosystems provide multiple services to millions of people worldwide (Lau et al., 2019),
including provisioning services, regulating services, cultural services, and supporting services
(Table 1). These ecosystem services are being affected by a global decline in estuarine and
coastal ecosystems and climatic impacts that interferes with their functioning, impacting the
vulnerability of social-ecological systems (BARBIER et al., 2011; RICHERZHAGEN et al.,
2019).
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Table 1. Summary of ecosystem services provided by different marine and coastal habitats
(Emerton, 2014).

oastal habitats Warine habitats

Estuaries

& marshes
Mangroves
Lagoons &
salt ponds
Intertidal
Rock &

shell reefs
Seagrass
Coral reefs
Inner shelf
Seamounts & mid-
ocean ridges

Ecosystem services

Provisioning services

Food

Fibre, timber, fuel

Medicines, other resources
Regulating services

Biological regulation

Freshwater storage & retention
Hydrological balance
Atmospheric & climate regulation
Human disease control

Waste processing Enna s EEEEa

Flood/storm protection PEETEE e e

Erosion control s

Supporting services

Biochemical G A e

Nutrient cycling & fertility B e e i ey O e e

Cultural services

Cultural & amenity G e R B e
EESE R R R e

Recreational
Aesthetics ---- -
PR e e

Education & research
Adapted from UNEP 2006.
Enhancing climate adaptation and biodiversity conservation can reduce some of the negative
impacts from climate change and contribute to climate change mitigation by preserving carbon
sequestration and other key ecosystem functions (CBD, 2009). The adaptation efforts are
relevant to the many types of land use and occupation and affect not only the species but also
the supply of ecological services that are advantageous to human society (STEIN et al., 2013).
Although biodiversity conservation plays a critical role in mitigating social and
environmental vulnerability to climate change, decision makers frequently overlook this aspect
when formulating public policies. This oversight may be attributed to a lack of information
concerning ecological relationships (CARVALHO, 2019). It is noted that the greatest call for
action and decision-making in the face of future scenarios are aimed at economic and human
life perspectives, which are very significant, but should not be the exclusive focus for
understanding solutions to climate change (CARVALHO, 2019). In this context, the
appropriate use of Ecosystem-based adaptation (EbA) strategies offers a valuable tool for

management and biodiversity conservation in coastal areas (Spalding et al., 2013).
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4.2.2 Ecosystem-based adaptation: concepts, criteria, and cycle

Ecosystem-based adaptation (EbA) uses biodiversity and ecosystem services “as part of an
overall adaptation strategy to help people to adapt to the adverse effects of climate change”
(CBD, 2009, p. 41). EbA aims to increase resilience and reduce people's vulnerability to climate
change through sustainable use and conservation of ecosystems (Colls et al., 2009). In contrast
to conventional approaches to managing natural resources and biodiversity, EbA intentionally
assesses and selects measures in the context of a global adaptation strategy.

EbA shares many similarities with other strategies, such as community-based adaptation
(CbA) or ecosystem-based disaster risk reduction, that integrate biodiversity and ecosystem
protection, socioeconomic development, and climate change adaptation (Fig. 2) (MIDGLEY et
al., 2012). EbA builds on and complements these other strategies by falling under the more
general category of Nature-based Solutions (NbS), which encompasses any activities that
collaborate with and improve nature to address a variety of societal concerns (Fig. 3) (Cohen-
Shachan et al., 2016).

Sustainable Development

Socio- Climate
economic change
development adaptation

Biodiversity &
ecosystem
conservation

Figure 2. Interlinkages between EbA and other approaches contributing to sustainable
development (G1Z, 2020 - adapted from MIDGLEY et al., 2012)

Nature-based solutions are a broader concept that encompasses a range of approaches that
use nature to address a variety of challenges, including climate change, biodiversity loss, and
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water management (Cohen-Shachan et al., 2016). This can include activities such as
reforestation, sustainable agriculture, green infrastructure, and the restoration of wetlands and
coastal ecosystems (SEDDON et al., 2020). While EbA is a specific type of NbS that focuses
on climate change adaptation, it is important to recognize that NbS approaches can be
complementary and address multiple challenges simultaneously (Cohen-Shachan et al., 2019).

Infrastructure

Figure 3. Conceptual representation of the Nature-based Solutions (NbS) as an umbrella term
for ecosystem-related approaches (COHEN-SHACHAN et al., 2016).

Reflecting on EbA development, Andrade et al., 2011 described seven key principles for

ecosystem-based approaches:

(1) promotes multi-sectoral approaches;

(2) operates at multiple geographic scales;

(3) integrates flexible management structures that enable adaptive management;

(4) minimizes trade-offs and maximizes benefits with development and conservation goals to
avoid unintended negative social and environmental impacts;

(5) is based on the best available science and local knowledge, and should foster knowledge
generation and diffusion;

(6) is about promoting resilient ecosystems and using nature-based solutions to provide
benefits to people, especially the most vulnerable;
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(7) must be participatory, transparent, accountable, and culturally appropriate, while actively
embracing equity and gender issues.

In addition, EbA is described as continuous process that involves several stages that form a
cycle beginning with the application of climatic lens and ends with monitoring and evaluation
of the measures that were selected and implemented (COFFANI-NUNES, 2022; MMA,2020)
(Fig. 4). Understanding the context is essential in EbA cycle to understand the social, economic,
and environmental context of the target area. This involves assessing the different types of
ecosystems present, the services they provide, and the potential impacts of climate change on
these services, then identifying the main climate risks and vulnerabilities of the local
community and ecosystem. The next stages are the development of adaptation options that are
tailored to the specific needs and challenges of the target area, leading to the selection of a
combination of EbA measures that are best suited to the local context. Once that is done it is
time for implementation, which involves working with local communities, stakeholders, and
government agencies to implement the selected measures on the ground, followed by

monitoring and evaluating their effectiveness.

Use of
climatic
lens

Assessment of
climatic risk

Identification
of adaptation
measures

Prioritize and
select measures

Figure 4. Cycle of stages involved in designing and implementing EbA measures. (Adapted
from Coffani-Nunes, 2022).

The global collaborative network Friends of EbA (FEBA) is an organization that promotes

the use of ecosystem-based approaches to adaptation to climate change. They propose 5 criteria
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distributed in 3 categories (Fig. 5) to assess the effectiveness of EbA projects. By applying these
criteria, EbA projects can be evaluated for their potential to contribute to ecological, social, and
economic sustainability while promoting social equity and resilience to climate change (FEBA,
2017).

Element A: Helps people adapt to Element B: EbA makes Element C: EbA is part of an overall

climate change active use of biodiversity adaptation strategy
and ecosystem services

¥
Y/ . 3
V. s
Criterion 1: Criterion 2: Criterion 3: Criterion 4: Criterion 5:
Reduces social Generates Restores, maintains Is supported by  Supports equitable
& environmental societal or improves policies at governance and
vulnerabilities benefits ecosystem health multiple levels enhances capacities

Figure 5. EbA criteria, FEBA. Disponivel em: https://friendsofeba.com/eba-criteria/.
Acessado em: 10 jul 2022.

These criteria can also help decision-makers in avoiding maladaptation (FEBA, 2017),
which can be understood as unintended negative consequences that arise from well-intentioned
adaptation measures that might occur when adaptation measures are poorly designed or
implemented, or when they fail to account for important social, economic, or environmental
factors (LUKASIEWICZ et al., 2016). An example of maladaptation is the reforestation with
monoculture plantations or non-native species to address deforestation, which can lead to
unintended consequences such as reduced biodiversity, soil erosion, and altered hydrological
cycles, which can result in negative impacts on ecosystem services, such as reduced water
availability for downstream communities and decreased carbon sequestration (LUKASIEWICZ
et al., 2016).

In addition to mitigation and adaptation EbA also provides basis for economic growth and
is considered as a cost-effective strategy for addressing issues related to sustainable
development and climate change impacts (Fig. 6) (MUNANG et al., 2013). Poverty and
ecosystem-based adaptation are closely linked because the impacts of climate change and
environmental degradation are often exacerbated by poverty often, and it can also make it more
difficult for people to adapt to these changes (MUNANG et al., 2013).
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Figure 6. Relationships among poverty, climate change, degradation of ecosystems, and the
utilization of ecosystem-based adaptation strategies. (MUNANG et al., 2013).

For example, poor communities may rely more heavily on natural resources for their
livelihoods, such as fishing, farming, or gathering fuelwood, and if these resources become
degraded or disappear due to climate change, the impacts can be devastating for these
communities, leading to loss of income, food insecurity, and increased vulnerability to disease
(MUNANG et al., 2013). EbA can help to reduce poverty by providing alternative livelihood
opportunities that are more sustainable and resilient in the face of climate change (MUNANG
et al., 2013). For example, conservation and restoration of forest ecosystems can provide
benefits such as carbon sequestration, water regulation, and biodiversity conservation, which
can create new economic opportunities for communities that rely on these resources
(SCARANO, 2017).

4.2.3 Climate change impacts and ecosystem-based adaptation in coastal Southern
Hemisphere.

Even though coastlines worldwide are at risks of the effects of climate change, scientific
predictions indicate that the Southern Hemisphere will be experience the most severe and
immediate impacts (CARMIN et al., 2012). It should be noted that much of the research

developed on climate adaptation is still based on paradigms and theories grounded in the
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realities of North American and European countries, therefore, its transferability and
application in countries of the Southern Hemisphere has been distorted (ADAMS et al., 2020).

Coastlines of the Southern Hemisphere share some key attributes that might differ from those
of the Northern Hemisphere (e.g., estuary evolution, physical processes, environmental
constraints, estuarine ecosystems, perturbation in wetland systems, and biomass and carbon
storage) (ADAMS et al., 2020). Southern coastlines also share the potential impacts of the El-
Nifio Southern Oscillation (ENSO) phenomena. These events are modulated by climate change
and can expose the South coasts to a high level of risk, particularly related to the increase in
wave power in the Southern Ocean during the ENSO warm phases (ODERIZ et al., 2020).

In addition, most of the poorest countries are located in tropical regions of the Southern
region of the planet, being more vulnerable to risks and impacts due to their low capacity for
socio-environmental adaptation (BRINK et al., 2016). Dichotomously, this region has most of
the world's natural resources. In another recent study published in Nature Climate Change,
CALLAGHAN et al. 2021 highlights the existence of scientific gaps related to climate change,
particularly in relation to research and publications on interactions and co-learning between
countries in the Global South in the identification of climate mitigation and adaptation
measures. Furthermore, initiatives such as the “Consortium for the Global South”
(https://www.global-south.group.cam.ac.uk/) and “Southern Voice”
(http://Southernvoice.org/) reinforce the growing demand for comparative studies that carry out

analyzes and produce evidence based on countries in the global south.

4.3 Methodology

This study follows the guidelines for a systematic literature review to assess how
ecosystem-based adaption (EbA) is being implemented in coastal regions of the Southern
Hemisphere. A systematic literature review incorporates explicit methodological layers to
gather data from a set of literature and pre-defined eligibility criteria for documents inclusion
(BERRANG-FORD, 2016; FORD et al., 2011). It distinguishes from other literature review
approaches for incorporating explicit systematic layers and pre-defined eligibility criteria for
documents to make the review process transparent and reproducible (BERRANG-FORD,
2016). In addition, it is usually segregated in five phases: (1) define the research question and
scope of the study; (1) document selection guided by inclusion and exclusion criteria; (I11)
appraisal of study quality; (IV) analyze and synthesize quantitative and qualitative evidence,

and (V) present results (BERRANG-FORD, 2016). Scholars have used these methods to
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analyze and demonstrate patterns in climate adaptation to make the review process transparent
and reproducible. For this research, an adapted framework to systematically review successful
cases of EbA initiatives in coastal Southern Hemisphere is presented in Fig. 7. The question
“How is EbA being implemented in coastal Southern Hemisphere?” (Phase 1) guides the search

and selection of relevant literature.

HOW IS ECOSYSTEM BASED ADAPTATION BEING IMPLEMENTED IN COASTAL SOUTHERN

HEMISPHERE?
v PHASE 1

Definition of search string Inclusion and exclusion ——.In depth reading and Identification of common

and restrictions

|

Search and compilation of
articles resulted from
WoK and Scopus

|

Titles and abstracts
screening for identification

criteria to identify relevant
articles

l

Titles and abstracts
screening of articles that
present study cases from

codification of selected
articles using the software
MAXQDA

l

Final selection of relevant
articles considering case
studies of ecosystem
based adaptation

atributes, management
practices recommended
and discussion of
alternatives

l

Systematic assessment of
articles regarding several
considerations on

initatives in phases of
planning, implementation
and evaluation.

Africa, Oceania and
South America

of location of study cases
at a continente level

ecosystem-based
adaptation, governance
and effectiveness

v PHASE 2 v PHASE 3 v PHASE 4 v PHASE 5

Figure 7. Framework proposed by this systematic review of literature on ecosystem-based
adaptation in the coastal Southern Hemisphere.

In Phase I, relevant publications were searched on the well-regarded international databases
Scopus and Web of Knowledge Core Collection. These databases were chosen because they
offer advanced search tools such as Boolean operator (AND, OR, NOT), truncation (a search
technique in which the word ending is replaced by a symbol), and filters for language, data, and
kind of publication, among others.

The searches were performed using a combination of the critical topic terms "climat™* chang*
adapt™® coast*" AND "polic* OR management OR “governance” AND “biodiversity OR
ecosystem OR nature”. To avoid results concerning biological adaptation to climate change, as
terminology is shared between these research fields, the following exclusion terms were added
to the query: NOT “physiology OR phenology OR gene OR genetic OR plasticity OR genus
OR molecular, as suggested by Nalau et al. 2021. The logical behind the search string is
presented in Table 2. The searches were restricted to English articles published since the year
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of publication of the 4th Intergovernmental Panel on Climate Change Report (IPCC) - 2007 to
2021. Finally, the results from the two databases were merged and duplicates were excluded.

Afterwards, the titles and abstracts were screened and the articles were classified at a
continent level, with the objective of selecting those that presented case studies from the
continents of the Southern Hemisphere. During the classification of the continents to which the
case studies were referred to (North America; Central America; South America; Africa; Asia,;
Europe; and Oceania), articles were excluded because (1) did not present in their abstract any
evidence of a case study that could be related to a specific continent; (2) focus on the regions
of Antarctica or the Arctic Circle; (3) contain errors in the extracted data that made its analysis
impossible, such as the absence of authors' names, title or abstract.

Table 2. Search string used in WoK and Scopus databases for search on titles, abstracts and
keywords considering several combinations of words denoting climate adaptation in coastal
environments.

(+) Climate adaptation in coastal environments (AND)

climat*, chang*, adapt*, coast*
(+) Governance approaches (OR)

polic*, management, governance
(+) Ecosystem services (OR)

Biodiversity, ecosystem™, natur*
(-) Avoid biological adaptation (OR)

Physiology, phenology, gene, genetic, plasticity, genus, molecular

Articles related to one of the continents considered (North America; Central America; South
America; Africa; Asia; Europe; and Oceania) were then grouped by region and year of
publication.

During Phase 111, articles featuring case studies from Africa, Oceania, and South America
underwent a reevaluation of their titles and abstracts. They were then subjected to a multi-
criteria analysis aimed at selecting articles with evident relevance to climate adaptation in
coastal cities of the Southern Hemisphere, particularly those implying the utilization of
ecosystem-based adaptation. The articles were not necessarily required to explicitly employ the

term "ecosystem-based,"” but needed to indicate a case study that encompassed both human and
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natural systems in the context of adaptation. The inclusion and exclusion criteria utilized in this
phase are outlined in Table 3.

Table 3. Inclusion and exclusion criteria applied in titles and abstracts screening.
Types of INTERVATION
INCLUSION CRITERIA EXCLUSION CRITERIA

Adaptation measures focusing | No substantial reference to biodiversity, ecosystem services

on human-environmental | or ecosystems
interactions Evidence focused on ecological adaptation rather than
human

Evidence focused on climate change impacts or mitigation
rather than adaptation

Not related to climate change

Types of STUDY
INCLUSION CRITERIA EXCLUSION CRITERIA

Empirical study cases that go | Literature reviews

beyond identifying problems | Comparisons or development of modelling and remote
and gathering information sensing techniques

Risk and vulnerability assessments

Climate change perceptions

Paleontological or historical context

Hypothetical scenarios

Adaptive capacity and social capital

Phase 1V consisted of full-text reading and final check on the classification of the initiative
as an EbA approach. For that, A formula was applied to summarize the case study presented
and check if it can be considered as an EbA initiative. The formula is proposed by MMA, 2020
and is consists in completing the following phrase:

Use (ecosystem service) to (which people) adapt to (which climate change effects).

The case studies that fit this statement were then subjected to a systematic assessment of
contents regarding the main considerations of ecosystem-based adaptation (Table 4). From this
phase on, the selected articles were codified using the qualitative analyses software MaxQDA

2022 version.
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Table 4. Evaluation form to assess the contents of relevant literature.

1 Country of case study Stakeholder involvement in

- 8 adaptation
§ 2 City of case study g Framework used
S 3 City size (population) = Equity awareness
%. 4 City size (area) % Gender awareness
o
g 5  Geographical scale g Policy levels involved
© 6  Type of area under study 3 Phase(s) of adaptation
process
7 Hazard Societal benefits

8 Ecological structure Environmental benefits

9 Adaptation practices studied Evaluation criteria used

10  Use of climate projections Results of evaluation

©
=
©
=
=
—
©
>
©
>
L

11  Case study time focus Barriers

s
©
©
<
-
c
(5]
S
=
(@]
=
>
=
L

During Phase V, data concerning the implemented EbA initiatives were gathered by
utilizing an evaluation form (Table 4). The case studies were then analyzed following the 5
EbA criteria proposed by FEBA (FEBA, 2017), which was presented in this chapter
introduction in Fig 4. The analysis of the case studies, utilizing the 5 criteria proposed by FEBA,
involved assessing whether the specific criterion was addressed in the article (discussed),

briefly mentioned (partially discussed), or not mentioned (not discussed).

4.4 RESULTS

The Web of Knowledge and Scopus databases were searched on February 16th,2022 to find
articles in English published since the IPCC 4th Assessment Report (2007-2021). These
searchers were performed using the boolean search tools provided by the platforms, using the
search query previously described in the item 4.3 (methodology). The searches resulted in 1404
articles, 609 articles from both Web of Knowledge and Scopus, 468 from Web of Knowledge
only and 327 from Scopus only.

After screening the titles and abstracts, 1114 articles were related to a continent and 290
articles were excluded for one of the following reasons: (1) do not present in their abstract any
indication of a case study that could be related to a specific continent; (2) focus on the regions

of Antarctica or the Arctic Circle; (3) contain errors in the extracted data that made the analysis
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impossible (absence of authors' names, title or abstract). From the 1114 articles classified, the
distribution of quantity of articles per continent was obtained, and to enable a temporal analysis
of these data, the quantity of articles per continent were grouped by 3-year intervals (Fig. 8).

Findings presented in figure 8 illustrate a substantial rise in the number of scientific papers
addressing climate change adaptation in coastal areas during recent years. However, it is evident
that the publication of articles on this topic in the WoK and Scopus databases is primarily
dominated by more developed regions, which includes North America, Asia, and Europe, that
collectively accounted for 72.4% of the articles.

The next phase consisted on performing a second screening of titles and abstracts related to
Africa, South America, and Oceania. In this phase 289 article titles and abstracts were analyzed
considering the inclusion and exclusion criteria described in item 4.3 methodology (Table 3).
At this point 72 articles were included for next phase and 217 articles were excluded for one or
more reasons presented in Table 5. Most of the excluded articles in this phase were related to
the first stages of EbA cycle or theoretical discussions on the subject, for instance 52 articles
were about comparisons or development of modelling and remote sensing techniques, and 45

were identified as risk and vulnerability assessments.
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Figure 8. Distribution per continent of published articles included on Wok and Scopus databases.
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Table 5. Quantity of excluded articles per exclusion criteria.

EXCLUSION CRITERIA QUANTITY
Comparisons or development of modelling and remote sensing techniques 52
Risk and vulnerability assessments 45
Evidence focused on climate change impacts or mitigation rather than 43
Adaptive capacity and social capital 39
Paleontological or historical context 37
No substantial reference to biodiversity, ecosystem services or ecosystems 30
Evidence focused on ecological adaptation rather than human 29
Literature reviews 19
Not related to climate change 15
Hypothetical scenarios 12
Climate change perceptions 11

The 72 included articles were codified using the software for qualitative analysis MAXQDA
considering the topics described in the evaluation form to assess the contents of relevant
literature presented in item 4.3 methodology (Table 4). Regarding implemented EbA initiatives
12 case studies were found after full reading the 72 articles by applying the EbA formula
proposed by MMA, 2020 (described in item 4.3 methodology) (Table 6).

Data from the 12 case studies were gathered through the evaluation form to assess the
contents of relevant literature presented in item 4.3 methodology (Table 4). These fulfilled
assessment forms are presented in Annex A and provide an overview on the state of the art
regarding EbA initiatives described in peer-reviewed literature in coastal regions of Africa,
Oceania, and South America. The ecosystems services, ecosystems and climatic hazards
considered in these case studies are graphically summarized in figure 9. Another way to think
about the case studies included in this review is presented in table 7, in which the case studies
are analyzed according to the EbA criteria proposed by FEBA previously presented in Fig. 4
(FEBA, 2017).
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Table 6. Case studies from selected articles summarized by the AbE formula proposed by

MMA, 2020.
Whaley et al., | Use the provision, regulation, supporting and cultural services of
2010 Ica dry forest to help local communities in Peru to adapt to
climatic oscillation, desertification and increase protection of
water resources.
8 Gelcich et al., | Use the provision service of marine ecosystems to help local
) 2015 communities in Chile to adapt to marine ecosystems degradation.
E Carro et al., Use the regulation service of dunes to help the population of
% 2018 Kiyu, Uruguay to adapt to coastal erosion.
@ | Richerzhagen et | Use the regulation service of mangrove to help local communities
al., 2019 in Cartagena das Indias, Peru to adapt to extreme weather events

and heat.

Ostovar, 2019

Use the regulation service watersheds to help campesinos and the
city of Piura to adapt to oscillations in water supply.

Kiithia and Lith,

Use the regulation and cultural services of urban wildspaces, and

2011 green spaces to help Mombasa habitants to adapt to storms,
8 floods, and heat.
“:-: Anisimov et al., | Use of the regulation and provision services of mangrove forests
2020 to help the community of Grand Sable to adapt to flood and
increase food security.
Mcleod et al., | Use of the regulation services of coastal environments to help the
2019 (A) habitants of Oneisom to adapt to flood, high tide events and
increase protection of freshwater resources.
Mcleod et al., | Use of the provisioning and regulation services of coastal
2019 (B) environments to help Ahus local households to adapt to coastal
= erosion and increase food security.
'g Mcleod et al., | Use of provisioning services of watersheds to help the community
3] 2019 (C) of Tamil to adapt to drought and improve water security.
2 Mcleod et al., | Use of provisioning services of marine ecosystems to help
2019 (D) Oneisom community to adapt to marine ecosystems degradation

and increase food security.

Le Cornu et al.,
2018 (A)

Use of provisioning services of marine ecosystems to help fishery
villages in Kubulau District to adapt to marine ecosystems
degradation and increase food security.
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Table 7. Case studies analyzed by the EbA criteria proposed by FEBA (FEBA, 2017).

@® Discussed @ Partially discussed

O Not discussed

Study case

Presented
as EbA?

Element A - helps people adapt to climate

change

Element B - makes
active use of
biodiversity and
ecosystem services

Element C - is part of an overall
adaptation strategy

Criteria 1 - reduces
social and
environmental
vulnerabilities

Criteria 2 - generates
societal benefits in the
context of climate
change adaptation

Criteria 3 -
restores, maintains,
or improves
ecosystem health

Criteria4 —is Criteria 5 —
supported by | Supports equitable
policies at governance and

multiple levels | enhances capacities

Carroetal., 2018 yes o [ o [ ®
Richerzhagen et al., 2019 yes o [ o [ ®
Mcleod et al., 2019 (A) yes [ [ [ @) ®
Mcleod et al., 2019 (B) yes [ [ [ @) ®
Mcleod et al., 2019 © yes [ [ [ ®) O
Mcleod et al., 2019 (D) yes ® ® o @) ®
Whaley et al., 2010 no [ [ o [ [
Gelcich et al., 2015 no o o o ® ®
Ostovar, 2019 no [ o o o o
Kiithia and Lith, 2011 no [ ] [ O] @)
Anisimov et al., 2020 no [ [ o [ ®
Le Cornu et al., 2018 no ® ® o ® ®
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4.5 DISCUSSION

Results of this study confirm the expanding interest in climate adaptation worldwide
described by Nalau & Verrall, 2021. Nevertheless, peer-reviewed articles in English relating
implemented projects of Ecosystem-based Adaptation (EbA) in coastal cities of the Southern
Hemisphere are still scarce. This observation aligns with a recent study by Callaghan et al. in
Nature Climate Change (2021), emphasizing the presence of scientific gaps concerning climate
change, particularly regarding research and publications on interactions and collaborative
learning between countries in the Southern Hemisphere to identify climate mitigation and
adaptation strategies.

Throughout the process of identifying articles reporting implemented case studies of
ecosystem-based adaptation, numerous articles were excluded. Most of these excluded studies
focus on the initial stages of the EbA cycle or engage in theoretical discussions on the subject.
Several reasons may contribute to the prevalence of theoretical discussions and vulnerability
assessments in peer-reviewed literature on EbA in coastal regions, rather than providing case
studies of implemented initiatives. For instance, EbA is a relatively new concept (WAMSLER,
2015), and its implementation in coastal regions may still be in the early stages in many
locations.

Considering that the complexity associated with the terminology of EbA can be a source of
reluctance among some authors (BARAVIKOVA, 2020), this review considered as EbA the
case studies that could be expressed applying a formula that derives from the definition of the
term, which consists in the use of an ecosystem service to help some group of people to adapt
to climate change impacts.

A total of 12 implemented case studies were identified from peer-reviewed literature. These
initiatives provide a comprehensive overview of EbA approaches implemented in coastal
regions of the Southern Hemisphere. The findings of this review demonstrate the diverse range
of EbA strategies employed in coastal areas. These strategies encompassed interventions such
as conservation and reforestation of mangroves, establishment of agro-forestry, implementation
of protected areas, reconstruction of dunes, implementation of urban greenspaces, sustainable
drainage, educational projects, and cultural projects.

Most of the case studies primarily focused on the regulation and provision of ecosystem
services to address various climate impacts, with a particular emphasis on flood mitigation,

water supply management, and food security. Limited consideration was given to supporting
42



and cultural ecosystem services, which indicates a research gap in understanding the broader
benefits provided by coastal ecosystems.

Supporting ecosystem services, such as nutrient cycling, soil formation, and water filtration,
play a critical role in maintaining the ecological functions and processes of coastal
environments (BARBIER et al., 2011). Incorporating supporting ecosystem services into EbA
initiatives can enhance the adaptive capacity of these ecosystems, promote nutrient recycling,
and reduce the impacts of pollution, thereby contributing to their overall health and functioning.

Cultural ecosystem services, encompassing the non-material benefits derived from
ecosystems, are equally important for coastal environments. These services include recreational
opportunities, spiritual and cultural values, and aesthetic appreciation. Coastal regions often
hold significant cultural and recreational value for local communities and visitors, contributing
to their well-being and sense of place (BULLOCK et al., 2018). Whaley et al., 2010, one of the
included articles in this review, is an example of an EbA case study that integrates cultural,
provision, regulation and supporting ecosystems services, and argues that integrating cultural
ecosystem services into EbA initiatives can foster community engagement, promote sustainable
tourism, and raise awareness about the value of coastal ecosystems.

In the case studies reviewed there is evidence of many elements that when properly
combined might suggest a baseline for planning and implementing effective EbA initiatives in
coastal cities of the Southern Hemisphere. However, data collection and analysis presented
some challenges due to the lack of standardization, heterogeneity of data and varying levels of
detail among the articles. To overcome these challenges, we decided to evaluate the case studies
based on the five criteria for EbA proposed by FEBA.

This analysis revealed a lack of discussion in most articles regarding criteria 4 and 5. Criteria
4 emphasizes the importance of policy support at multiple levels. Effective policy frameworks
are critical for providing the necessary institutional and financial mechanisms to drive the
implementation and scaling up of EbA initiatives (OJEA, 2015). Criteria 5 focuses on
supporting equitable governance and enhancing capacities. Equitable governance involves
engaging stakeholders, promoting participatory decision-making, and ensuring the inclusion of
marginalized communities (NALAU & BECKEN, 2018). Capacity enhancement entails
building the knowledge, skills, and resources necessary for effective implementation and
management of EbA initiatives (NAGABHATLA et al., 2019).

Findings of this study need to be interpreted considering some limitations, such as the lack
of information regarding the financial aspects surrounding the implementation of ecosystem-
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based adaptation projects and the low number of case studies identified in peer-reviewed
literature. A larger pool of case studies is likely present in gray literature, suggesting that further
research and collaboration between scientific researchers and practitioners are needed to bridge

the gap between gray literature and peer-reviewed literature.

4.6 CONCLUSIONS

This systematic literature review highlights the expanding global interest in climate
adaptation and the scarcity of peer-reviewed articles reporting implemented case studies of
ecosystem-based adaptation (EbA) in coastal cities of the Southern Hemisphere. The
prevalence of theoretical discussions and vulnerability assessments in peer-reviewed literature
on EDbA in coastal regions suggests that the implementation of EbA initiatives may still be in
the early stages in many locations.

Despite the limited number of case studies identified in peer-reviewed literature, the 12
implemented initiatives provide valuable insights into the diverse range of EbA strategies
employed in coastal areas. These strategies encompass interventions such as mangrove
conservation and reforestation, agro-forestry, protected area establishment, dune
reconstruction, urban greenspace implementation, sustainable drainage, educational projects,
and cultural projects.

Most of the case studies primarily focus on the regulation and provision of ecosystem
services to address climate impacts, especially flood mitigation, water supply management, and
food security. However, there is a research gap in understanding the broader benefits provided
by coastal ecosystems, particularly supporting and cultural ecosystem services.

Incorporating supporting ecosystem services into EbA initiatives can enhance the adaptive
capacity of coastal ecosystems and contribute to their overall health and functioning. Likewise,
integrating cultural ecosystem services into EbA initiatives can foster community engagement,
promote sustainable tourism, and raise awareness about the value of coastal ecosystems.

The analysis of the case studies reveals a lack of discussion regarding the importance of
policy support and equitable governance in EbA initiatives. Effective policy frameworks and
equitable governance are critical for providing the necessary institutional, financial, and
participatory mechanisms to drive the implementation and scaling up of EbA initiatives. In
addition, a critical issue that deserves attention but has not been adequately addressed is the
lack of information related to the financial aspects surrounding the implementation of

ecosystem-based adaptation projects. It is important to acknowledge that the feasibility and
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financing of these projects are crucial issues that need to be tackled. Therefore, it is essential
that future research addresses this information gap and considers the financial dimension when
assessing the effectiveness and sustainability of ecosystem-based adaptation strategies.

It is important to acknowledge the limitations of this review, including the low number of
case studies identified in peer-reviewed literature. However, it is likely that a greater number
of case studies exist in gray literature, suggesting the need for further collaboration and
knowledge sharing between scientific researchers and practitioners.

Bridging the gap between gray literature and peer-reviewed literature through mechanisms
such as synthesis reports, policy briefs, and thematic platforms is crucial for effectively
disseminating valuable insights and integrating them into scientific discourse and decision-
making processes. This collaboration is essential for addressing the complex challenges of
climate change and enhancing the resilience of coastal cities and their communities to future

climate impacts.
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5. CAPITULO 2. POLITICAS E INICIATIVAS COM ENFOQUE EM ADAPTAGCAO BASEADA EM

ECOSSISTEMAS NA REGIAO METROPOLITANA DA BAIXADA SANTISTA

5.1 RESUMO

As mudancas climaticas causam episddios tragicos e irreversiveis, por isso constituem uma
preocupacao global, sendo considerado o assunto mais crucial pelas declaragdes dos Objetivos
de Desenvolvimento Sustentavel (ODS) da agenda 2030, exigindo atengdo urgente de diversos
setores da sociedade, envolvendo questdes de economia, ciéncia, politica, inovacado e tecnologia
para assim promover a mitigacdo e adaptacdo aos impactos dessas mudancas. A politica
climatica global ocorre em um sistema de governanca multinivel e multissetorial, no qual cada
nivel tem seu préprio potencial, responsabilidades, desafios e oportunidades. O nivel local de
governanca € particularmente importante, pois as cidades e comunidades locais constituem o
nivel no qual a maioria das politicas nacionais precisam ser implementadas. Este nivel é
responsavel por areas relevantes para a politica climatica como habitacdo, transporte,
infraestrutura, uso e ocupacao do solo, gestdo de residuos, prevencao de riscos, entre outros. A
Regido Metropolitana da Baixada Santista (RMBS) esta entre os polos econdmicos mais
populosos e importantes do estado de S&o Paulo, abrigando o maior porto da América do Sul,
0 porto de Santos. E também uma regifo sujeita a intensa presso de ocupac&o urbana sobre 0s
sistemas de manguezais. Com a maior parte da infraestrutura critica altamente vulneravel a
eventos extremos, a adaptacdo ao clima é primordial. Este capitulo discute as politicas e
iniciativas regionais relacionadas a adaptacdo climatica com foco em entender as estratégias

para a adoc¢do de abordagens de adaptacdo baseada em ecossistemas (AbE).

Palavras-chave: Vulnerabilidade costeira, Governanga costeira; Objetivos do
desenvolvimento sustentavel, Agenda 2030; Década do oceano.

51



5.2 INTRODUCAO

5.2.1 Governanca para adaptacdo as mudancas do clima

Governanga € um termo que tem sido utilizado de forma generalizada na atualidade, e que
sofreu ressignificacdo nas Ultimas décadas (BARBIERI & FERREIRA, 2018). Nos anos 70 a
palavra remetia ao ato de “governar”, tendo o governo como processo, ¢ atualmente refere-se a
um modo de governar que difere dos modelos tradicionais hierarquicos, nos quais as
autoridades exercem controle sobre a sociedade civil, extrapolando o papel do Estado ao
pressupor a atuagdo de diversos atores (sociedade civil, tomadores de deciséo, institui¢oes
privadas, entre outros), em diferentes niveis (internacional, nacional, regional, local), e por
meios diversificados de influéncia e acdo, como politicas, normas, declaragdes internacionais,
redes, entre outros (JACOBI & SINISGALLLI, 2012; BARBIERI & FERREIRA, 2018).

A mudancas climéticas podem causar episodios tragicos e irreversiveis, por isso constituem
uma preocupacdo global, sendo considerado o assunto mais crucial pelas declaracbes dos
Objetivos de Desenvolvimento Sustentavel (ODS) da agenda 2030 (USMAN et al., 2021).
Consequentemente, exige atencdo urgente de diversos setores da sociedade, envolvendo
questBes de economia, ciéncia, politica, inovacao e tecnologia para assim promover a mitigacao
e adaptacdo aos impactos dessas mudancas (BARBIERI & FERREIRA, 2018).

A politica climatica global ocorre em um sistema de governanga multinivel e multissetorial
(Fig. 10), no qual cada nivel tem seu prdprio potencial, responsabilidades, desafios e
oportunidades (JANICKE, 2017).

A organizacdo do sistema internacional para o enfrentamento das mudancas climaticas tem
seu inicio reconhecido em 1972 com a cria¢do do Programa das Nacdes Unidas para o Meio
Ambiente (PNUMA), que foi criado apos a primeira Conferéncia das Nagdes Unidas sobre o
Meio Ambiente Humano realizada em Estocolmo (UNEP, 2020). Apés a criacdo do PNUMA
aconteceram diversas reunides periddicas chamadas de Conferéncias das Partes (COPs) para
negociar e estabelecer parametros especificos sobre as mudangas climaticas (UNEP, 2020).
Além disso, em 1988 o0 PNUMA e a Organizagdo Meteorologica Mundial langcaram o Painel
Intergovernamental sobre as Mudancas Climaticas para fornecer informacdes cientificas para
gue todos os niveis de governo possam usar para o desenvolvimento de politicas climaticas
(UNEP, 2020).
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Figura 10. Governanca climéatica multinivel e multissetorial (UNICEF, 2020).

O nivel global tem forte influéncia baseada no conhecimento e define os principios
fundamentais, trazendo legitimidade e informacdes relevantes para outros niveis (BARBIERI
& FERREIRA, 2018). A existéncia de uma agenda politica global de negociagdes para o
enfrentamento as mudancas do clima, apesar de ndo ser suficiente para desenvolver solucbes
praticas (ARAQS et al., 2017; BERRANG-FORD et al., 2019), catalisam as a¢6es em outros
niveis ao promover acordos com objetivos gerais definidos (BARBIERI & FERREIRA, 2018).

Os governos nacionais regulamentam a maioria das politicas climaticas a serem
implementadas em niveis subnacionais, sendo considerado como o ator principal, por possuir o
maior nivel de legitimidade, competéncia, recursos financeiros e poder coercitivo (JANICKE,
2017). Além disso os governos nacionais fazem parte também de redes internacionais nas quais
acontece a troca de aprendizados e realizacdo de politicas especializadas, como por exemplo
em grupos como o G20 (JANICKE, 2017).

O nivel local de governanca é particularmente importante, pois as cidades e
comunidades locais constituem o nivel no qual a maioria das politicas nacionais precisam ser
implementadas (JANICKE, 2017). Este nivel é responsavel por areas relevantes para a politica
climatica como habitacdo, transporte, infraestrutura, uso e ocupacéo do solo, gestdo de residuos,
e energia (JANICKE, 2017). Além disso, neste nivel as medidas de prevencdo de riscos sdo
cruciais, uma vez que os efeitos locais sdo mais substanciais (DE FREITAS et al., 2013; DI
GIULIO et al., 2019).
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Ao considerar a governanca climatica como um processo inclusivo e participativo, que
envolve aprendizagem, articulagdo de parcerias entre diferentes atores, iniciativas coletivas,
promovendo assim a interacdo entre o0s setores privado e ndo governamental e atores
governamentais (JACOBI & SINISGALLI, 2012), temos que os atores publicos e privados
como empresas, centros de pesquisa, midia, sociedade civil, organiza¢fes ndo governamentais
(ONGs) também sdo atores fundamentais para governanca ambiental (BARBIERI &
FERREIRA, 2018). Neste contexto a governanca ambiental encontra o desafio de se constituir
como um processo descentralizado, estimulando a participacdo dos diversos atores afetados
pelas acOes e decisOes referentes a um recurso, favorecendo assim a mobilizagéo e interagéo de
mais atores e envolvendo a sociedade civil (JACOBI & SINISGALLI, 2012; BARBIERI &
FERREIRA, 2018).

5.2.2 Iniciativas globais para o enfrentamento das mudancas climéaticas em areas

costeiras: Objetivos do Desenvolvimento Sustentavel e Década do Oceano

As politicas globais desempenham um papel crucial na criacao de sinergias entre acao global
e acdo local diante dos desafios das mudancas climaticas (BARBIERI & FERREIRA, 2018),
que representa um dos maiores desafios globais da atualidade, sendo considerado um assunto
crucial pelas declaragdes dos Objetivos de Desenvolvimento Sustentavel (ODS) da agenda
2030 (USMAN et al., 2021). Os ODS estabelecidos pela Organizacdo das Nacdes Unidas
(ONU), séo uma agenda global composta por 17 objetivos (Fig. 11) interconectados que visam
promover um desenvolvimento sustentavel em escala mundial até 2030 (PNUD).

Os ODS fornecem uma estrutura abrangente para orientar os esforgos nacionais e
internacionais em relacdo as mudancas climaticas, incluindo a necessidade de desenvolver
politicas, tecnologias e estratégias para mitigacdo e adaptacdo (MENEZES, 2019). Em relacdo
as mudancas climaticas, destaca-se 0 ODS 13 - Ac¢do contra a mudanca global do clima. O
objetivo principal é combater as mudancas climaticas por meio da promoc¢do de acdes de

mitigacdo, reducdo dos gases de efeito estufa e de medidas de adaptacdo.

54



@ OBJETIVE.:S sustentaver

ERRADICAGAD BOA SAUDE EDUCACAD IGUALDADE B gﬂuum

DAPOBREZA EBEM-ESTAR DEQUALIDADE DEGENERD

v|!!||

EMPREGODIGNO 1 u REDUGADDAS
ECRESCIMENTO DESIGUALDADES
ECONOMICO

ﬁﬁ

T3 (= A -
CLIMATICAS FORTES DASMETAS -

OBJETIVCS
! DE DESENVOLVIMENTO
& i @ SUSTENTAVEL

Figura 11. Objetivos do Desenvolvimento Sustentavel. Fonte: PNUD.

Além dos ODS, a Deécada da Ciéncia Oceanica para 0 Desenvolvimento Sustentavel,
também conhecida como Década do Oceano, proclamada pela ONU para o periodo de 2021 a
2030, busca mobilizar a¢cdes em todo o mundo para a protecao e o uso sustentavel dos oceanos
(UNESCO-I0C, 2021). Ela exige mudancgas de comportamento e a¢cdes em todos os niveis,
desde individuos até instituices, para alcancar o0 desenvolvimento sustentavel
(CRISTOFOLETTI et al., 2021).

A Década do Oceano enfatiza o papel central da ciéncia oceanica em nossa sociedade e busca
integrar o conhecimento cientifico com melhorias sociais, ambientais, econdmicas e culturais
(CRISTOFOLETTI et al., 2021). Ela oferece uma oportunidade para abordar os 17 Objetivos
de Desenvolvimento Sustentavel (ODS) da Agenda 2030, comegando pelo ODS 14: Vida na
Agua. A Década do Oceano incentiva a acdo colaborativa e um plano que considere todos os
ODS, com foco na zona costeira e no oceano como exemplos para construir um futuro
sustentavel (UNESCO-IOC, 2021).

Os ODS, com sua abordagem interconectada e foco na sustentabilidade, fornecem um guia
abrangente para integrar a adaptacdo climatica em varias areas-chave, incluindo a preservacéo
dos oceanos e a vida marinha, a gestdo costeira, a reducdo da pobreza e a promocao da
resiliéncia comunitaria (MAJOR et al., 2018). A Década do Oceano, por sua vez, fornece uma

oportunidade Unica para impulsionar a acdo climatica em zonas costeiras. Ao promover a
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conscientizacdo, a colaboracdo e o compartilhamento de conhecimentos, a Década do Oceano
capacita as comunidades e locais a implementarem medidas de adaptagéo eficazes, baseadas
em evidéncias cientificas e alinhadas com as metas globais de sustentabilidade
(CRISTOFOLETTI et al., 2021).

Dessa forma, as politicas globais, como os Objetivos de Desenvolvimento Sustentavel
(ODS) e a Década do Oceano, constituem uma base solida e direcionamento estratégico para
enfrentar os desafios climéaticos em &mbito local e assim fortalecera resiliéncia das comunidades

costeiras.

5.2.3 Iniciativas de governanca para o enfrentamento das mudancas do clima na

Regido Metropolitana da Baixada Santista

O Governo do Estado de S&o Paulo administra a Agéncia Metropolitana da Baixada Santista
(AGEM) para integrar a organizacdo, planejamento e execucdo das atividades publicas de
interesse comum na Regido Metropolitana da Baixada Santista. A AGEM foi instituida pela Lei
Nacional Complementar n® 853/98, e tem como principal atribuicdo a arrecadacdo de receitas;
monitoramento da aplicacéo das leis relativas as areas metropolitanas e a aplicacdo de sances.
A agéncia também tem a atribuicdo de tracar metas, planos, programas e projetos de interesse
comum e acompanhar e avaliar sua implementacdo. As atribuicdes incluem ainda a atualizacéo
de dados estatisticos de interesse publico e outros necessarios ao planejamento metropolitano,
especialmente dados fisicos e regionais, demograficos, econdmicos, urbanos, sociais, culturais
e ambientais.

Um dos instrumentos da AGEM € o Plano Metropolitano de Desenvolvimento Estratégico
da Baixada Santista (PMDE-BS), que reine o planejamento e o atendimento de demandas
relativas a habitagdo, mobilidade, saneamento basico e desenvolvimento econdmico, unindo o0s
niveis de governanca municipal, estadual e federal para a RMBS até 2030.

Ainda num contexto regional, os nove municipios da RMBS juntamente com outros 13
municipios do estado de S@o Paulo foram incluidos no Programa Municipios Paulistas
Resilientes (PMPR). A iniciativa foi langada em junho de 2021 e conta com o apoio da
Cooperacdo Alema para o Desenvolvimento Sustentavel — GIZ. O objetivo é somar esforcos
para a capacitagdo e a promocéo de politicas, planos e estratégias de resiliéncia da sociedade
paulista frente aos impactos associados a mudanga de clima atual e futuro. Um dos resultados

da participacdo dos municipios da RMBS neste programa € um documento de planejamento
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para adaptacgdo e resiliéncia climética a nivel regional para a Baixada Santista, publicado em
2023.

Cabe destacar que o municipio de Santos, localizado na regido da Baixada Santista, é
reconhecido como pioneiro no desenvolvimento de politicas locais para adaptacdo as mudancas
do clima (MARENGO et al., 2017). A primeira iniciativa local foi a criagdo da Comissao
Municipal de Adaptacdo a Mudanga do Clima (CMMC) realizada pela prefeitura por meio do
Decreto Municipal n® 7.295 de 30 de novembro de 2015. Essa comissao se reine regularmente
desde janeiro de 2016 entre suas primeiras realizacBes estd a publicacdo do documento
intitulado “Estado da Arte Plano Municipal de Mudanga do Clima de Santos (PMMCS)”,
lancado ainda em 2016, mesmo ano em que o Plano Nacional de Adaptacdo (PNA) foi langado
(BRASIL, 2016).

O municipio de Santos participou ainda de dois grandes projetos relacionados a adaptacao
climética, o Projeto Metropole iniciado em 2017 e o Projeto ProAdapta iniciado em 2018. O
protagonismo do municipio a nivel nacional culminou no acimulo de experiéncias, dados
cientificos sobre projecdes climaticas, riscos e possiveis medidas de adaptacdo, iniciativas de
adaptacdo, fortalecimento de parcerias entre institui¢des, culminando no langamento recente do
Plano Municipal de Santos para Conservacdo e Recuperacdo da Mata Atlantica (PMMA),
publicado em 2021, e da versdo atualizada do Plano de Adaptacdo Climatica de Santos (PACS),
publicado em 2022. Neste contexto, entende-se que a RMBS possui grande potencial de replicar
as iniciativas municipais de Santos, visto que, apesar de suas particularidades, os municipios
possuem caracteristicas ambientais, sociais, econémicas e culturais semelhantes
(CARVALHO, 2019).

5.3 METODOLOGIA

5.3.1 Area de estudo

A Regido Metropolitana da Baixada Santista (RMBS) é composta por nove municipios
(Bertioga, Cubatdo, Santos, Guaruja, Sdo Vicente, Praia Grande, Mongagua, Itanhaém e
Peruibe), cobrindo uma area de 2.373 km? (Fig. 12; SMA-SP, 2013).

A regido esta inserida na Mata Atlantica e € caracterizada por um ambiente tropical costeiro
tipico dominado por uma &rea urbana que ocupa 99,7% e abriga areas de prote¢do ambiental
(APAs) e unidades de conservacdo (UCs) que protegem os remanescentes do bioma (por

exemplo: Estacdo Ecoldgica Juréia-Itatins, Estacdo Ecoldgica de Tupiniquins, Parque Estadual
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da Serra do Mar - PESM, Parque Municipal Piagabucu, Parque Estadual Xixova-Japui e Parque
Estadual da Restinga) (CUNHA-LIGNON et al., 2009). A RMBS compreende diversos habitats
costeiros e marinhos, como estuarios, costdes rochosos, praias e com ainda com a area marinha
protegida APA Marinha Litoral Centro (Setor Carijd, Setor Itaguacu e Setor Guaibe) (AGEM,
2014), além de restingas preservadas (matas latifoliadas Umidas) e o complexo estuarino
Santos-Sao Vicente, que abriga uma das maiores areas continuas de manguezais de S&o Paulo
(SMA-SP, 2013).

W

e
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Mongagua
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Figura 12. Mapa da Regido Metropolitana da Baixada Santista.

A RMBS apresenta desenvolvimento industrial nos setores de industrias siderdrgicas e
petroquimicas, turismo, construcdo civil, e sedia 0 maior porto da América Latina, o porto de
Santos (SCHAEFFER-NOVELLI et al., 2003; AGEM, 2014). Em Santos e Sdo Vicente vivem
75% (setenta e cinco por cento) da populacdo fixa da RMBS. Nesta regido a paisagem foi
amplamente alterada pela ocupacéo humana, resultando em diversos conflitos ambientais entre
a urbanizacao e os ecossistemas naturais (SCHMIEGELOW et al., 2008). A expansao da malha
rodoviaria, desenvolvimento de areas urbanas e atividades portuarias reduziram e fragmentaram
ecossistemas costeiros criticos (CUNHA-LIGNON et al.,, 2009), como por exemplo o
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desmatamento de manguezais da regido, que esta associado principalmente a ocupacfes
antrdpicas irregulares, destacando-se a demanda por uma legislacdo que considere a adaptaco
social e a protecdo legal dos manguezais para apoiar avaliacdes socioambientais, evitando a
perda de biodiversidade e de servigos ecossistémicos (MOSCHETTO et al., 2021; SAMPAIO
etal., 2016).

5.3.2 Observacao participante

A pesquisadora participou de reuniées da Comissdo Municipal de Adaptacdo as Mudancas
do Clima da prefeitura municipal de Santos para elabora¢do do Plano de Acdo Climatica de
Santos (PACS) e também em oficinas promovidas para identificacdo de vulnerabilidades as
mudancas do clima nas diversas regides do municipio de Santos durante o periodo de 2021 e
2022. Além disso, participou também do evento promovido pela prefeitura municipal de Santos
intitulado “Mata Atlantica, Oceano e¢ Mudangas Climaticas” realizado no auditorio do
orquidario municipal em 08/junho/2022.

A participacdo da pesquisadora como observadora ao longo destes encontros teve foco em
identificar o interesse da Comissdo Municipal de Adaptacdo as Mudancas do Clima em
iniciativas de AbE para o municipio de Santos resultando em anotacdes e observacdes pessoais

que auxiliaram na discussédo do trabalho.

5.3.3 Analise documental

Com o objetivo de avaliar o interesse na Adaptacdo baseada em Ecossistemas (AbE) nos
principais instrumentos atuais relacionados a adaptacao climatica na Regido Metropolitana da
Baixada Santista (RMBS) (Tabela 8), foi conduzida uma andlise de contetdo conforme a
definicdo de Bardin, 1977:

"A analise de contetdo € um conjunto de técnicas de analise das comunicagdes que
busca, por meio de procedimentos sistematicos e objetivos, descrever o conteldo das
mensagens e obter indicadores (quantitativos ou ndo) que permitam inferir conhecimentos sobre
as condigdes de producao/recepcao (variaveis inferidas) dessas mensagens.”

Inicialmente, os documentos selecionados (Tabela 8) foram cuidadosamente lidos para
compreender seu contetdo e contexto, identificando os principais objetivos, estratégias e acoes
relacionadas a adaptacdo climatica e a abordagem baseada em ecossistemas. Apos essa leitura,
utilizou-se o software de anélise qualitativa MAXQDA para gerar nuvens de palavras, visando

identificar os termos mais frequentes nos documentos analisados.
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Tabela 8. Principais documentos sobre adaptacdo climatica vigentes na Regido
Metropolitana da Baixada Santista (RMBS).

NATUREZA INSTITUIQAO TITULO ANO
RESPONSAVEL

Plano SIMA-SP, GIZ e Subsidios para o Plano Regional de 2023
MMA Adaptacdo e Resiliéncia Climatica da

Baixada Santista (PRARC-BS)

Plano Prefeitura de Plano de Acdo Climatica de Santos (PACS) 2022
Santos
Plano Prefeitura de | Plano Municipal de Conservacdo e 2021
Santos Recuperacdo da Mata Atlantica de Santos
(PMMA)
Cartilha Prefeitura de ADbE subiu o morro 2022
Santos

Posteriormente, com o objetivo de analisar questdes especificas relacionadas a abordagem
da Adaptacdo Baseada em Ecossistemas (AbE), foram elaboradas algumas perguntas levando
em consideracao os critérios propostos por FEBA, 2017 (Fig. 13), bem como a propria definigcdo
de adaptacdo baseada em ecossistemas, descrita pela Convencao sobre Diversidade Bioldgica
(CDB) como uma estratégia que procura utilizar os servigos ecossistémicos e a conservacao
dos ecossistemas como parte integrante das estratégias de adaptacdo as mudancas climaticas.
As nove perguntas a seguir tém o propoésito de compreender como os documentos analisados
expressam o interesse em iniciativas que se fundamentam nos ecossistemas como estratégia de

adaptacdo para a regido.
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Elemento A: Ajuda as pessoas a Elemento B: Faz o uso Elemento C: E parte de uma
se adaptarem a mudanca do da biodiversidade e estratégia de adaptacdo mais
clima servigos ecossistémicos ampla

Critério 1: Critério 2: Critério 3: Critério 4: Critério 5:
Reduz Gera Restaura, mantém e E apoiada Suporta governanca
vulnerabilidade beneficios melhora as satde de por politicas  equitativa e
socio ambiental  sociais ecossistemas em multiplos aumenta as
niveis capacidades

Figura 13. Critérios propostos por FEBA, 2017. Fonte: SAO PAULO, 2023.

Questodes:

|. Perguntas relacionadas a definicdo de AbE.

(1) Faz uso do termo Adaptacdo baseada em ecossistemas (AbE)?

(2) Considera a lente climatica?
(3) Objetiva 0 uso de ecossistemas e servigos ecossistémicos para adaptagdo as mudancas do

clima?

I1. Perquntas relacionadas aos critérios de AbE propostos por FEBA, 2017.

(4) Obijetiva a reducdo da vulnerabilidade sdcio ambiental e aumento de capacidades?

(5) Gera beneficios sociais?

(6) Prevé a restauracéo, manutencdo ou melhora dos ecossistemas?

(7) Reconhece a importancia de apoio politico em diferentes niveis?

(8) Considera essencial o envolvimento de comunidades locais e conhecimentos tradicionais?

(9) Aborda questbes de género e equidade?

Com o intuito de responder a essas perguntas, foram identificados e classificados alguns
termos-chave, levando em consideracéo as questdes formuladas (Tabela 9). Foi realizada uma
analise de frequéncia desses termos nos documentos, proporcionando uma compreensdo dos

conceitos-chave e das énfases presentes nas analises.
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Tabela 9. Termos-chave considerados para as questdes formuladas.

Questdo Termos relacionados

1 adaptacdo baseada em ecossistemas; AbE

clima; climéatic*; mudanca®; impact*; cenario*; projec*

ecossistema*; servicos ecossistémicos; adaptacdo; mangueza*; praia*; estuario*

ecossistema*; conservacao; recuperacdo; restauracao; protecdo; manutencao

socia*; pessoas; desenvolvimento; salde; educacgdo; renda

politic*; internaciona*; naciona*; estadua*; regiona*; municipa*

comunidade*; tradicional*; participacdo; locais; conhecimento*; indigena*

vulnerabilidade; resiliéncia; capacidade™; infraestrutura*; saneamento; irregular*

©O©| O N| o o B Wl DN

género*; equidade; igualdade; mulher*; incluséo; negr*

A partir da leitura e analise documental foi possivel elaborar um breve resumo de cada
documento, com o objetivo de oferecer uma compreensao clara do contetido e contexto. Esses
resumos identificam os principais objetivos, estratégias e acfes relacionadas a adaptacdo

baseada em ecossistemas descritos nos documentos analisados.
5.4 RESULTADOS

5.4.1 Andlise documental geral

A analise documental dos documentos descritos na tabela 8 utilizando o software MAXQDA
resultou em algumas nuvens de palavras e graficos que ilustram o interesse expresso por tais
documentos em relacdo a implementacdo de iniciativas de AbE na RMBS (Regido
Metropolitana da Baixada Santista).

A primeira nuvem de palavras (Fig. 14) apresenta os 50 substantivos mais frequentes ao
analisar conjuntamente os quatro documentos. Nesta nuvem, podemos observar que diversos
termos relacionados a AbE se destacam, tais como "populacdo”, "ecossistemas”, "impactos”,
"climéticos”, "desenvolvimento", "recuperacdo”, "adaptacdo”, "conservacao", além do proprio
termo "ADE", entre outros. Essa representacdo visual indica que os documentos em questéo
abordam amplamente assuntos relacionados a AbE, incluindo aspectos socioambientais e

medidas de adaptacao.
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Figura 14. Nuvem de palavras contendo os 50 substantivos mais frequentes ao analisar
conjuntamente os quatro documentos listados na Tabela 8.

Na segunda nuvem de palavras (Fig. 15), sdo visualizados os 12 substantivos mais frequentes
ao analisar os quatro documentos em conjunto. Nessa nuvem, fica evidente que o termo "AbE"
ocupa a 122 posicdo na anélise. E importante destacar que, ao analisar esses documentos
individualmente, o termo "AbE" ficou entre os 50 termos mais frequentes em todos o0s
documentos analisados, o que reforga sua presenca e relevancia em cada um dos textos

separadamente.

atlantica

municipio

ambiental I risco
plano==
clima abe

Figura 15. Nuvem de palavras contendo os 12 substantivos mais frequentes ao analisar

conjuntamente os quatro documentos listados na Tabela 8.

63



Na figura 16, é apresentada a frequéncia e distribui¢do do uso do termo "AbE", bem como
sua escrita por extenso, em uma analise individualizada dos quatro documentos. Essa
representacdo visual evidencia de forma clara e destacada a presenca constante do termo ao
longo dos textos analisados. O grafico mostra que o termo "AbE" é mencionado diversas vezes

em cada documento, revelando sua relevancia e recorréncia nos assuntos abordados.

Adaptacdo baseada em ecossistemas AbE
10 PRARC-BS 132 PMMA Santos
8 PMMA Santos 54 PRARC-BS
7 AbE subiu o morro 50 AbE subiu 0 morro
4 PACS 28 PACS

Figura 16. Frequéncia de termos e distribuicdo ao longo do documento.

Em uma abordagem quantitativa com o propoésito de compreender como 0s documentos
analisados expressam o interesse em iniciativas AbE, uma busca por termos pré-definidos
(Tabela 9) para cada pergunta apresentada na metodologia foi realizada, resultando em graficos
de frequéncia que sdo apresentados nas Figuras 17 e 18. Além disso foi realizada a leitura destes
documentos para se obter uma analise qualitativa sobre as conexdes entre esses documentos e

ADbE, resultando em resumos individualizados que seguem nos proximos itens dos resultados.
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Figura 17. Gréficos de frequéncia de termos nos documentos selecionados, relacionados as questdes 2,3,4 e 5.
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5.4.2 Subsidios para o Plano Regional de Adaptacao e Resiliéncia Climética da
Baixada Santista (PRARC-BS)

O PRARC-BS consiste em um conjunto de diretrizes elaboradas com base no programa
Municipios Paulistas Resilientes, com o objetivo de promover a adaptacdo climatica e fortalecer
a resiliéncia na regido.

O PRARC/BS ¢ constituido por quatro Eixos que conduzem suas respectivas avaliacfes de
risco climatico:

EIXO 1- Minimizagdo dos impactos negativos da mudanga do clima, com énfase a

prevencdo e resposta  a  desastres e a  problemas de  salde;

EIXO 2 - Garantia de resiliéncia das principais atividades geradoras de renda da regido;

EIXO 3 - Aumento da resiliéncia da infraestrutura urbana, com priorizagdo de solugdes

baseadas na natureza e infraestrutura verde e sustentavel,

EIXO 4 — Garantia de seguranca hidrica da regido.

O principal objetivo do PRARC-BS é desenvolver estratégias e acbes para enfrentar os
desafios das mudancas climaticas na Baixada Santista. O documento reconhece que 0S
ecossistemas desempenham um papel fundamental na adaptacdo, fornecendo servicos
ecossistémicos essenciais para a resiliéncia da regido.

Para alcancar esses objetivos, 0 PRARC-BS propde diversas estratégias e acdes. Uma das
estratégias centrais € a conservacdo e recuperacdo dos ecossistemas costeiros, como
manguezais, restingas e areas de dunas. Esses ecossistemas desempenham um papel crucial na
protecdo contra eventos climaticos extremos, na regulacdo climatica e na manutencdo da
biodiversidade.

Além disso, o plano enfatiza a importancia da gestao sustentavel dos recursos hidricos e da
promocao de praticas de manejo de bacias hidrograficas. 1sso inclui a conservagdo de nascentes,
0 monitoramento da qualidade da &gua e a implementacdo de medidas de controle de enchentes,
visando reduzir a vulnerabilidade da regido aos eventos climaticos adversos.

Outra estratégia-chave € a promogdo da governanca ambiental participativa, envolvendo a
participacdo ativa das comunidades locais, instituicdes governamentais e sociedade civil. O
documento destaca a importancia de valorizar os conhecimentos tradicionais e as praticas
sustentaveis das comunidades locais, além de promover a inclusao social e a equidade de género

nas acOes de adaptacéo.
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O PRARC-BS foi elaborado com base no programa Municipios Paulistas Resilientes, que
busca fortalecer a capacidade adaptativa das cidades paulistas. O documento destaca a
importancia da cooperacdo e parcerias entre os municipios da regido da Baixada Santista,
visando uma abordagem regional integrada para a adaptacao climatica.

Em resumo, os Subsidios do Plano Regional de Adaptacdo e Resiliéncia Climatica da
Baixada Santista (PRARC-BS) tém como objetivo principal promover a adaptacao climatica e
fortalecer a resiliéncia na regido. Por meio de estratégias baseadas em ecossistemas, busca-se a
conservacao e recuperacdo dos ecossistemas costeiros, a gestdo sustentavel dos recursos

hidricos e a promoc¢do da governanca ambiental participativa.

5.4.3 Plano de Acéo Climética de Santos (PACS)

O PACS apresenta uma abordagem abrangente para enfrentar os desafios decorrentes das
mudancas climaticas na regido. O objetivo principal é garantir a resiliéncia e a adaptagéo do
municipio de Santos aos impactos das mudancas climaticas, por meio da integracdo de
estratégias baseadas em ecossistemas.

O documento reconhece a importancia dos ecossistemas para a adaptacdo climatica,
enfatizando sua capacidade de fornecer servigos ecossisttmicos que contribuem para a
resiliéncia das comunidades locais. Dessa forma, busca-se restaurar, manter e melhorar o0s
ecossistemas, considerando seu papel na protecdo contra eventos climaticos extremos, na
regulacdo climatica e na provisao de recursos naturais.

As estratégias propostas no documento incluem a conservacdo e recuperacdo de areas
naturais, como manguezais, dunas e matas, para fortalecer a capacidade de absorcdo de
impactos climaticos. Além disso, sdo sugeridas acoes de reflorestamento e plantio de vegetacao
adaptada, visando aumentar a cobertura vegetal e a biodiversidade.

O engajamento das comunidades locais é considerado fundamental para o sucesso das
estratégias de adaptacdo. O documento enfatiza a importancia de promover a participacdo ativa
dos moradores de Santos, reconhecendo seus conhecimentos tradicionais e experiéncias locais.
Além disso, sdo abordadas questdes de género e equidade, visando garantir que a adaptacao
climatica beneficie a todos de forma justa e inclusiva.

O documento demonstra um compromisso politico em niveis diversos, por meio do apoio e
envolvimento de autoridades municipais, governamentais e sociedade civil. O objetivo é
estabelecer parcerias e aliangas estratégicas para implementar efetivamente as medidas de
adaptacédo propostas.
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Em suma, o PAC de Santos apresenta uma visdo abrangente e integrada para enfrentar os
impactos das mudancas climéaticas. Com enfoque na abordagem baseada em ecossistemas,
propbe a conservacdo, recuperacdo e melhoria dos ecossistemas como uma estratégia
fundamental para aumentar a resiliéncia do municipio de Santos, promovendo a participacdo
da comunidade local, reconhecendo questdes de género e equidade, e buscando parcerias para

a implementacéo efetiva das medidas de adaptagéo.

5.4.4 Plano Municipal de Conservacdo e Recuperacdo da Mata Atlantica de
Santos (PMMA)

O PMMA municipal de Santos é um instrumento de planejamento que visa promover a
protecdo, conservacdo e recuperacdo dos remanescentes de Mata Atlantica presentes no
municipio. Ele se relaciona diretamente com a adaptacéo climética. O objetivo do plano é
preservar e restaurar os ecossistemas de Mata Atlantica, reconhecendo sua importancia na
mitigacdo e adaptacdo aos impactos das mudancas climaticas.

O documento esta organizado em 2 diretrizes:

12 Diretriz - Mitigar e monitorar os impactos das politicas municipais de outras areas de governo
e das esferas federal e estadual que induzem degradacao do bioma

22 Diretriz - Implantar politicas integradas que reduzam as desigualdades socioambientais no
territério em consonancia com a conservacao e recuperacao do bioma e promocéo da equidade
de género.

A partir das Diretrizes Gerais foram definidos quatro eixos estratégicos:

1. Legislacdo e ordenamento territorial;

2. Monitoramento, pesquisa, educacdo e controle ambiental;

3. Recuperacdo e promoc¢ao de servigos ecossistémicos e ambientais;

4. Governanga, integragdo, comunicagéo e financiamento.

O documento busca garantir a conservacdo da biodiversidade, a prote¢do dos recursos
hidricos e a provisdo de servicos ecossistémicos essenciais para a resiliéncia socioambiental.
Para alcancar esses objetivos, 0 plano propde uma série de estratégias e acles. Primeiramente,
sdo identificadas areas prioritarias para conservagao e recuperacao, levando em consideracéo a
vegetacdo remanescente, a conectividade dos fragmentos e a importancia para a biodiversidade.
Essas areas sdo alvos de agdes de protecdo, restauracdo e monitoramento.

Outra estratégia fundamental é o engajamento da comunidade local e a promoc¢do da

educacdo ambiental. O plano busca sensibilizar e capacitar a populacéo para a importancia da
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Mata Atlantica, estimulando a participagdo ativa na conservacdo e recuperacdo dos
ecossistemas. Também sdo previstas parcerias com organizacbes da sociedade civil e
instituicGes governamentais para fortalecer a implementacdo das ac6es propostas.

Além disso, o documento estabelece diretrizes para o manejo sustentadvel dos recursos
naturais presentes na Mata Atlantica, promovendo praticas que conciliem a conservagdo com o
uso sustentavel dos recursos. Isso envolve a regulamentacdo de atividades econdmicas, 0
controle do desmatamento e a promogéo de boas praticas agricolas e de turismo sustentavel.

O PMMA de Santos destaca-se por sua abordagem integrada, visando a protecdo dos
ecossistemas de Mata Atlantica como estratégia-chave para a adaptacdo climética. Por meio de
suas estratégias e acdes, busca-se promover a conservagdo da biodiversidade, a recuperacao de
areas degradadas e o uso sustentavel dos recursos naturais, envolvendo a comunidade local e

estabelecendo parcerias para sua implementacdo efetiva.

5.4.5 Cartilha AbE subiu o morro

A cartilha "AbE subiu o morro" apresenta uma iniciativa de adaptacdo baseada em
ecossistemas (AbE) no Monte Serrat, municipio de Santos. O objetivo principal do documento
é promover a compreensdo do conceito de AbE e demonstrar como essa abordagem pode
contribuir para a adaptacdo climatica no contexto especifico do Monte Serrat.

A iniciativa busca proteger e valorizar os ecossistemas presentes no morro, reconhecendo
sua importancia na promocdo da resiliéncia socioambiental. Dessa forma, o documento
estabelece como principal objetivo a conservagéo e recuperagdo dos ecossistemas naturais do
Monte Serrat, como as areas de vegetacdo remanescente e 0s recursos hidricos presentes na
regiao.

Para atingir esses objetivos, a cartilha propde estratégias e acbes especificas. Uma das
estratégias-chave é a conscientizacdo e mobilizacdo da comunidade local. O documento destaca
a importancia de envolver os moradores do Monte Serrat na iniciativa, promovendo a
participacdo ativa e 0 engajamento da populacdo na conservacdo dos ecossistemas e na
implementacao de medidas de adaptacéo.

Além disso, a cartilha ressalta a necessidade de integrar o conhecimento cientifico com os
saberes tradicionais da comunidade local. Reconhece-se que 0s moradores tém um
conhecimento profundo sobre o morro e seus ecossistemas, e esse conhecimento pode ser

fundamental na definicdo de estratégias de adaptacao eficazes.
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No que diz respeito as agdes, a cartilha sugere medidas préticas para a conservacao e
recuperacdo dos ecossistemas, como o reflorestamento de &reas degradadas, a implementacédo
de sistemas de manejo de aguas pluviais e a promocéo da agricultura urbana. Essas a¢fes visam
fortalecer a capacidade dos ecossistemas em lidar com os impactos das mudancas climaticas e
melhorar a qualidade de vida dos moradores.

A iniciativa apresentada na cartilha "AbE subiu o morro" destaca-se por sua abordagem
participativa e pela valorizacdo dos ecossistemas como solucdo para a adaptacéo climatica. Ao
promover a conservacao e recuperacdo dos ecossistemas naturais do Monte Serrat, a iniciativa
busca fortalecer a resiliéncia socioambiental e construir uma comunidade mais preparada para

os desafios das mudancas climaticas.

5.5 DISCUSSAO

Cada um dos documentos analisados apresenta estratégias e metodologias proprias. A
analise deste trabalho tem enfoque no interesse na implementacao de estratégias de adaptacédo
baseadas em ecossistemas (AbE). Os trabalhos de DE OLIVEIRA et al., 2019 e GIGLIOTTI,
2010 apontam que regido da Baixada Santista apresenta rica diversidade de ecossistemas
costeiros, como manguezais, restingas e estuarios, que desempenham papéis cruciais na
protecdo contra eventos extremos, como tempestades e inundagoes.

O interesse em AbE ¢é evidente nos documentos analisados. A énfase em ADbE reflete o
pensamento expresso por FORINI et. al., 2022, de que os ecossistemas desempenham um papel
fundamental na adaptacdo as mudancas do clima, pois através dos servi¢os ecossistémicos
diversos efeitos benéficos sdo proporcionados para a sociedade e para 0 meio ambiente, tais
como a fertilidade do solo, disponibilidade de &gua limpa, a provisdo de alimentos e a regulacédo
climatica.

Os documentos analisados destacam a importancia de envolver as comunidades locais,
especialmente as mais vulneraveis, no processo de tomada de decisGes, para garantir que suas
perspectivas, conhecimentos tradicionais e necessidades sejam considerados. A igualdade de
género tambem é destacada como fundamental em politicas para o desenvolvimento sustentavel
e resiliéncia climatica, considerando as necessidades especificas de género e promovendo a
participacdo ativa das mulheres. Educagdo ambiental é outra peca descrita como fundamental,
em especial no PMMA, para implementacdo bem-sucedida de projetos de adaptagéo baseada
em ecossistemas, visto que através de programas educacionais, € possivel capacitar as

comunidades locais e promover uma cultura de sustentabilidade.
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As questdes relacionadas aos servicos culturais que vao além da educagdo ambiental, como
a realizacdo de festivais, feiras culturais, exposicdes e oficinas artistica, entre outras
possibilidades, sdo pouco abordadas nos documentos analisados. WHALEY et al., 2010,
considera esses aspectos como fatores cruciais para o sucesso da restauracdo ecoldgica, pois o
sucesso do projeto depende da sua integragdo com a cultura local. O estudo também enfatiza
que, sem uma assimilacdo cultural apropriada do conceito e praticas de restauracdo, 0 processo
pode ter pouca relevancia a longo prazo, especialmente em ambientes altamente degradados e
densamente povoados, onde a restauracdo ecoldgica e de habitat sdo vitais para a conservacao
(WHALEY et al., 2010).

E importante ressaltar ainda que outros aspectos também podem influenciar o sucesso e a
continuidade dos projetos de adaptacdo baseada em ecossistemas, como 0 COMPromisso
continuo das autoridades, financiamento financeiro e o investimento em capacitacdo e
infraestrutura adequada, bem como a criacdo de politicas publicas e regulamentacGes que
incentivem a conservagao dos ecossistemas, entre outros.

Neste contexto, monitorar o uso de indicadores para avaliacdo e acompanhamento dos
projetos € essencial, conforme defendido por STEIN et al., 2013, e 0s ajustes devem ser
realizados sempre que necessario.

Quando implementados de forma adequada e com participacdo ativa dos moradores esses
projetos podem gerar beneficios sociais, ambientais e econémicos, fortalece a conexao entre a
preservacao dos ecossistemas e 0 bem-estar das pessoas. Dessa forma, promove-se um senso
de pertencimento e responsabilidade compartilhada, o que deve contribuir para a
sustentabilidade a longo prazo das iniciativas de adaptacdo baseada em ecossistemas na regido
da Baixada Santista.

5.6 CONCLUSOES

As politicas de adaptacdo climatica com enfoque em adaptacdo baseada em ecossistemas
tém como objetivo enfrentar os desafios das mudancas climaticas por meio da protecao e uso
sustentavel dos ecossistemas marinhos e costeiros. Essas politicas de adaptacdo baseada em
ecossistemas estdo alinhadas com os Objetivos do Desenvolvimento Sustentavel (ODS),
estabelecidos pela Organizacdo das NagOes Unidas. Por exemplo, o ODS 13 (Ac¢éo contra a
mudanga global do clima) busca a reducao das emissdes de gases de efeito estufa e a promogéo

de medidas de adaptacdo para combater as mudancas climaticas. Através da adaptacdo baseada
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em ecossistemas, é possivel reduzir a vulnerabilidade das comunidades costeiras aos impactos
climéticos, contribuindo para o alcance das metas do ODS 13.

Na Baixada Santista, que abriga uma rica diversidade de ecossistemas, como manguezais,
restingas e estuarios, essa abordagem é especialmente relevante. A preservacdo desses
ecossistemas ndo apenas fortalece a resiliéncia dos ecossistemas em face dos impactos
climéticos, mas também oferece beneficios para as comunidades locais, como a prote¢do contra
eventos extremos, a manutencdo da biodiversidade e a geracdo de oportunidades econémicas
sustentaveis, como o ecoturismo.

Os documentos analisados enfatizam a importancia dos servigos ecossistémicos costeiros, 0
engajamento comunitario, a participacdo equitativa, as questdes de género e a educacédo
ambiental. No entanto, observa-se uma caréncia em relacdo a inclusdo de atividades culturais
que permeiem as iniciativas de AbE. Esses elementos sdo fundamentais para 0 sucesso e a
continuidade dos projetos de adaptacdo, proporcionando beneficios sociais, ambientais e
econdmicos para as populacBes vulneraveis da regido, e aumentando sua resiliéncia aos
impactos das mudancas climaticas.

Neste contexto este trabalho sugere que mais estudos sejam realizados no sentido de
compreender e propor maneiras de integrar iniciativas culturais que permeiem as iniciativas de
ADE na regido da Baixada Santista, com o objetivo de alcancgar relevancia para as comunidades
e aumentar as chances de sucesso dos projetos a longo prazo. Além disso, este trabalho ressalta
a importancia de promover sinergias entre as agendas regionais de politicas de adaptacdo
climatica na Baixada Santista e a Década do Oceano, que consiste em uma oportunidade valiosa
para integrar acdes de conservacao, resiliéncia climatica, bem-estar das comunidades costeiras
e desenvolvimento sustentavel na regido.

Outro aspecto que nao ¢ detalhado nos documentos € a previsdo de um orcamento detalhado
sobre custos e alocacdo de recursos em projetos de AbE na regido da Baixada Santista. Um
orcamento claro facilita a priorizacdo de medidas de AbE com base na relacdo custo-beneficio,
permitindo a identificacdo das intervengdes mais urgentes e eficazes, garantindo que recursos
limitados sejam direcionados para as a¢cdes mais criticas. Além disso, um or¢camento detalhado
desempenha um papel crucial na atracdo de financiamento de diversas fontes, incluindo
governos, doadores internacionais, setor privado e organizacdes ndo governamentais, que
frequentemente requerem informacdes precisas sobre custos e alocacdo de recursos antes de

realizarem seus investimentos.
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6. CONCLUSOES GERAIS

A elaboracdo e implementacdo de iniciativas de Adaptacdo baseada em Ecossistemas (AbE)
requer a participacdo ativa de diversos atores, tais como governos, comunidades locais,
organizacOes ndo governamentais, empresas e instituicdes de pesquisa. Uma das principais
vantagens dessas iniciativas € a oportunidade de coletar e integrar conhecimentos cientificos,
tradicionais e locais, a fim de obter uma compreensdo abrangente dos desafios enfrentados e
co-criar solucGes adaptadas a cada realidade especifica.

Os planos municipais de Santos, como 0 PMMA (Plano Municipal de Meio Ambiente) e o
PACS (Plano de Adaptacdo Climatica de Santos), juntamente com o documento intitulado
"Subsidios para o Plano Regional de Adaptacdo e Resiliéncia Climatica da Baixada Santista"
(PRARC-BS), revelam uma perspectiva abrangente e comprometida com a ado¢éo de medidas
de ABE como parte integrante da resposta aos desafios climaticos na Regido Metropolitana da
Baixada Santista (RMBS). Esses planos tém como objetivo principal a protecdo, conservacao
e recuperacdo dos ecossistemas, além de promover a conservacao da biodiversidade, a protecédo
dos recursos hidricos e a oferta de servigos ecossistémicos essenciais para a resiliéncia
socioambiental da regido. Contudo, tais documentos deixam uma lacuna em relacdo aos
recursos financeiros necessarios ou disponiveis para a implementacdo dessas iniciativas.

A previsdo de um orcamento detalhado desempenha um papel crucial na atragéo de
financiamento de diversas fontes, incluindo governos, doadores internacionais, setor privado e

organizacOes ndo governamentais, que frequentemente requerem informac6es precisas sobre
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custos e alocagdo de recursos antes de investirem em projetos de adaptacdo baseada em
ecossistemas (AbE). Alem disso, um or¢amento claro facilita a priorizacdo de medidas de AbE
com base na relacao custo-beneficio, permitindo a identificacdo das intervencfes mais urgentes
e eficazes, garantindo que recursos limitados sejam direcionados para as a¢cdes mais criticas

Para a RMBS é de extrema relevancia aprender com iniciativas de AbE implementadas em
outras regides costeiras do hemisfério Sul. Paises situados nos continentes da Africa, Oceania
e América do Sul enfrentam desafios semelhantes em suas zonas costeiras, 0 que proporciona
uma oportunidade valiosa para a troca de conhecimentos, experiéncias e licbes aprendidas. Ao
aprender com iniciativas ja implementadas nessas regides, a RMBS pode evitar erros e otimizar
0s recursos disponiveis na busca por solucGes eficazes e sustentaveis. 1sso permitira que a
regido desenvolva abordagens mais eficientes e bem fundamentadas, levando em conta as
particularidades locais e as demandas especificas do ecossistema costeiro. Além disso, a troca
de conhecimentos com outras regides costeiras promove a colaboracao e o desenvolvimento de
redes de apoio, permitindo que os desafios sejam enfrentados de forma mais coesa e unificada.

Os estudos de caso apresentados no capitulo 1 destacam exemplos que ja foram
implementados em regies que enfrentam desafios semelhantes aos da Baixada Santista. A
andlise desses casos possibilita a identificacdo dos principais fatores que levaram ao sucesso,
bem como das dificuldades enfrentadas e das estratégias adotadas para superéd-las. Como
exemplo podemos citar o estudo de caso conduzido por Whaley et al., em 2010, que serve como
referéncia ao ilustrar como a integragcdo com servicos ecossistémicos culturais, como a cria¢ao
de um festival anual, que pode estimular o engajamento da comunidade, promover o turismo
sustentavel e aumentar a conscientizacao sobre o valor dos ecossistemas costeiros. O estudo de
caso descrito por Richerzhagen et al., de 2019, é um outro exemplo de referéncia paraa RMBS,
visto que implementa uma iniciativa de AbE em uma regido de extrema vulnerabilidade
socioambiental, de moradias irregulares com diversos problemas relacionados a saneamento
basico, que pode ser comparada as regides como as favelas de palafitas de Santos.

Concluindo, a implementacao de iniciativas de AbE na Baixada Santista requer a cooperagao
e participacgdo de diversos atores, bem como a aprendizagem com experiéncias de outras regides
costeiras, como 0s estudos de caso explorados neste trabalho. Ao integrar conhecimentos
cientificos, tradicionais e locais, os documentos analisados neste trabalho demonstram um
compromisso abrangente com a protecdo e recuperacdo dos ecossistemas costeiro e indicam
lacunas que podem direcionar estudos futuros com o objetivo de otimizar a captacdo e uso de
recursos e o sucesso a longo prazo na implementacdo de medidas de AbE na regiéo.
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7. ANNEX A

Article: Whaley et al., 2010

Use of specific term EbA: NO (ecosystem approach to restoration and sustainable management)

1 Country of case study: Peru 12 | Stakeholder involvement in adaptation: local urban and rural
. communities, local people; local governmental and
% ;%.; educational institutions, national and international NGOs
S |2 City of case study: Ica = | 13 | Framework used: International Convention on Biological
E 5 Diversity framework for “an integrated strategy that promotes
s § conservation and sustainable use in an equitable way”’
g 3 City size (population): not mentioned & |14 | Equity awareness: YES
S |4 City size (area): not mentioned § 15 | Gender awareness: YES
O 5 Geographical scale: regional 8 16 | Policy levels involved: National, regional and local
government
6 Type of area under study: rural communities 17 | Phase(s) of adaptation process: monitoring
7 Hazard: desertification, water supply, food production 18 | Societal benefits: economic returns from traditional products,
reduced risk to climatic perturbations, more equitable, and
socially sustainable distribution of land and water resources,
s % knowledge exchange, education, cultural engagement,
§ 8 Ecological structure: riparian dry forest é 19 Ehn\;?faﬁbr};gr;félwf)zﬁnefits: habitat restoration, reforestation,
g o increase in biodiversity, Foundation of the “Division de
g i i i g Turismo v Proteccion del Medio Ambiente” :
< 9 Adaptation practices studied: agro-forestry, S 20 | Evaluation criteria used: increase in biodiversity, community
; reforestation, cultural festivals, educational projects © involvement, plant establishment
I | 10 | Use of climate projections: not mentioned 'S | 21 | Results of evaluation: increase in biodiversity, community
L involvement, plant establishment, continuation of activities
proposed by the project by the community
11 | Case study time focus: around 2007 22 | Barriers: necessary shifts in the project to break down

institutional barriers
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Article: Gelcich et al., 2015

Use of specific term EbA: NO (marine ancillary conservation measures)

1 Country of case study: Chile 12 | Stakeholder involvement in adaptation: fisheries, scholars,
NGOs, decision makers
. 2 City of case study: Navidad % 13 | Framework used: TURFs policy
c:(: 3 City size (population): not mentioned :;:E 14 | Equity awareness: NO
O wn
%. 4 City size (area): not mentioned % 15 | Gender awareness: NO
S
§ 5 Geographical scale: local g 16 | Policy levels involved: multiple, however not explicated in
© 3 the article
6 Type of area under study: marine environment 17 | Phase(s) of adaptation process: implementation
7 Hazard: degradation of marine ecosystems, 18 | Societal benefits: education on marine conservation, access to
biodiversity loss non-local institution and resources by fisheries union
i 8 Ecological structure: marine ecosystems % 19 | Environmental benefits: conservation of marine biodiversity
‘:E‘ § and ecosystems
g 9 Adaptation practices studied: implementation of a no- = 20 | Evaluation criteria used: not mentioned
e take municipal marine reserve, establishment of g
S networking among organizations 2
E 10 | Use of climate projections: not mentioned ‘_:“ 21 | Results of evaluation: not mentioned
11 | Case study time focus: 2005 initial idea, 2013 approval 22 | Barriers: The organizational structure and the development of
of marine reserve, trust and reciprocity between stakeholders
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Article: Carro et al., 2018

Use of specific term EbA: YES

after extreme windstorm in 2012

1 Country of case study: Uruguay 12 | Stakeholder involvement in adaptation: NGO, local
communities, decision makers
2 City of case study: Kiyu, Coastline of San José " 13 | Framework used: Vulnerability Reduction Assessment
% ;g)v (VRA), Integrated Coastal Management (ICM)
o |3 City size (population): Vulminot + Kiyu + Cidade del § 14 | Equity awareness: not mentioned
(4}
2 Plata = 37,000 inhabitants z
2 |4 City size (area): not mentioned % 15 | Gender awareness: not mentioned
S c
S S
O |5 Geographical scale: Regional é 16 | Policy levels involved: National, Subnational, Local, NGO
6 Type of area under study: rural identity + modern 17 | Phase(s) of adaptation process: evaluation
coastal tourism + settlement
7 Hazard: erosion of sandy beaches and dunes + sea 18 | Societal benefits: articulation of stakeholders, establishment
level rise + extreme weather events 2 of a nursery for reforestation, knowledge exchange
% 8 Ecological structure: sandy beach > |19 | Environmental benefits: ecosystem recovery, strengthening of
© ]
= ad natural capacities of adaptation and coastal defence
§ 9 | Adaptation practices studied: dune reconstruction, -c% 20 | Evaluation criteria used: simple method of measuring beach
% sand captor, sustainable drainage, reduce pressions 5 profiles, VRA, monitoring program for captor fences
E 10 | Use of climate projections: not mentioned ‘§ 21 | Results of evaluation: VRA shows increased perception of
T g threats and confidence in adaptive capacity
11 | Case study time focus: Pilot plans during 2013-2014, W22 | Barriers: not mentioned
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Article: Richerzhagen et al., 2019

Use of specific term EbA: YES

evaluating the results took place in February, 2018

1 Country of case study: Peru 12 | Stakeholder involvement in adaptation: Local community,
GIZ, decision makers
2 City of case study: Cartagena das Indias @ 13 | Framework used: ES Related/ ES Unrelated framework to
(-U - —
_c;é o analyse the social benefits
= |3 City size (population): 1,013,389 inhabitants g 14 | Equity awareness: not mentioned
(@] 175]
S |4 City size (area): not mentioned § 15 | Gender awareness: not mentioned
£ g
S
§ 5 Geographical scale: District - Unidad Comunera de % 16 | Policy levels involved: Local, regional, national
Gobierno 6 ©
6 Type of area under study: residential settlements and 17 | Phase(s) of adaptation process: Evaluation
stretches of mangroves
7 Hazard: Extreme weather events such as heavy 18 | Societal benefits: Cultural, climate regulation, vulnerability
rainfall, flooding and heatwaves reduction, water and food provision, among others
< |8 Ecological structure: mangrove forest 2 |19 | Environmental benefits: Improved biodiversity, ecosystem
+— >
3 § recovery
s |9 Adaptation practices studied: recovery and maintenance | — | 20 | Evaluation criteria used: Interviews
c c
= of canals, conservation and restoration of mangroves | o
c o
.g 10 | Use of climate projections: Yes — it mentions climate § 21 | Results of evaluation: planted mangroves against floods,
L models predicting impacts for a 2 °C rise scenario L% limiting illegal settlement; improved waste management;
11 | Case study time focus: 2014 — 2018. Interviews for 22 | Barriers: create a certain level of trust within the community
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Article: Ostovar, 2019

Use of specific term EbA: NO (ecosystem-based technique for watershed protection)

hit the city hard

1 Country of case study: Peru 12 | Stakeholder involvement in adaptation: campesinos, NGOs,
Regional government, farmers, universities, professional
(%2}
[<B]
g 2 City of case study: Piura > |13 | Framework used: Water Evaluation and Planning (WEAP)
E E; Crintnma
S |3 City size (population): not mentioned 2 [14 Equity awareness: YES
= j<5)
o (&)
g 4 City size (area): not mentioned E 15 | Gender awareness: NO
S S
[«B)
O |5 Geographical scale: regional g 16 | Policy levels involved: International, national, regional
6 Type of area under study: rural-urban interface 17 | Phase(s) of adaptation process: implementation
7 Hazard: drought, water supply 18 | Societal benefits: Funds for reforestation, sustainable land use
" and new economic opportunities like tourism, knowledge
o = .
_c;c' 8 Ecological structure: Upper basin ecosystems, § 19 | Environmental benefits: protection and recovery of ecosystem
= , @
8 paramos, watershed S and watershed
é 9 Adaptation practices studied: establishment of private & |20 | Evaluation criteria used: Interviews with stakeholders
c
§ areas for protection or recuperation, reforestation 2
'S | 10 | Use of climate projections: Projections of 30 percent S |21 | Results of evaluation: still in implementation phase
c T
L loss of paramos il
11 | Case study time focus: 2015 — now (In 2016 drought 22 | Barriers: finance and redistribution of resources between

lower and upper parts of the basins
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Article: Kithia and Lyth, 2011

Use of specific term EbA: NO

1 Country of case study: Kenya 12 | Stakeholder involvement in adaptation: Private companies,
Municipal Council
(%2}
[<B]
g 2 City of case study: Mombasa > |13 | Framework used: not mentioned
= ©
S |3 City size (population): not mentioned 2 [14 Equity awareness: not mentioned
= j<5)
o (&)
g 4 City size (area): not mentioned E 15 | Gender awareness: not mentioned
S S
[«B)
O |5 Geographical scale: local é 16 | Policy levels involved: local
6 Type of area under study: urban 17 | Phase(s) of adaptation process: Implemented
7 Hazard: heat, flood, storms 18 | Societal benefits: educational, mental health, reducing
" thermal discomfort, economic
- =
_c;c' 8 Ecological structure: urban wildspaces and green § 19 | Environmental benefits: rehabilitation of green areas,
= 24 T
8 spaces S biodiversity refuge
é 9 Adaptation practices studied: implementation of green | & | 20 | Evaluation criteria used: not mentioned
c
§ refuge in urban area 2
'S |10 | Use of climate projections: not mentioned ‘_:° 21 | Results of evaluation: not mentioned
5
11 | Case study time focus: Implementation was before the 22 | Barriers: investment raising
consideration of climate change impacts

84



Article: Anisimov et al., 2020

Use of specific term EbA:

NO, but uses Nature-based solutions term (NbS)

1 Country of case study: Mauritius Island 12 | Stakeholder involvement in adaptation: community members,
Ministry of fisheries, ICZM, UNDP, fisherman association,
(%2}
[<B]
g 2 City of case study: Grand Sable community > |13 | Framework used: not mentioned
= ©
S |3 City size (population): not mentioned 2 [14 Equity awareness: not mentioned
< )
o (&)
g 4 City size (area): not mentioned E 15 | Gender awareness: not mentioned
S S
[«B)
O |5 Geographical scale: local g 16 | Policy levels involved: International, National, Local
6 Type of area under study: dense mangrove forests, 17 | Phase(s) of adaptation process: Implemented
intarmittant nnnctal anmmiinitine and lana rand
7 Hazard: flood 18 | Societal benefits: better conditions for the fisherman in the
o community
cﬁ —
_c;c' 8 Ecological structure: mangrove forests § 19 | Environmental benefits: Increase in ecosystem’s health
= @
g o)
E 9 Adaptation practices studied: planting mangrove & |20 | Evaluation criteria used: not mentioned
c
S propagules and creation of a gravel beach 2
— - - . . < - -
'S | 10 | Use of climate projections: not mentioned S |21 | Results of evaluation: not mentioned
5
11 | Case study time focus: 2013 22 | Barriers: Inconsistences in the consultation process across
institutional stakeholders
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Article: Mcleod et al., 2019 (A) Use of specific term EbA: YES
1 Country of case study: Micronesia 12 | Stakeholder involvement in adaptation: local leaders, land-
owners
3
g 2 City of case study: Oneisomw > |13 | Framework used: not mentioned
= ©
S |3 City size (population): 638 habitants 2 [14 Equity awareness: not mentioned
= j<5)
o (&)
g 4 City size (area): not mentioned E 15 | Gender awareness: the article mentions it, but not specifically
o S
D D] tn thin nrainnt
O |5 Geographical scale: local é 16 | Policy levels involved: local
6 Type of area under study: Small island 17 | Phase(s) of adaptation process: Implemented
7 Hazard: water supply, flood , high tide events 18 | Societal benefits: water security
8
m —
_c;c' 8 Ecological structure: coastal environments § 19 | Environmental benefits: stabilization of degraded banks and
= 24 . . .
S — reduction of sedimentation
é 9 Adaptation practices studied: rehabilitation of & |20 | Evaluation criteria used: not mentioned
c
§ traditional water wells and streams 2
'S | 10 | Use of climate projections: not mentioned ‘_:° 21 | Results of evaluation: not mentioned
5
11 | Case study time focus: 2015-2018 22 | Barriers: Integration state water management regulations into
a national water policy framework
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Article: Mcleod et al., 2019 (B) Use of specific term EbA: YES
1 Country of case study: Papua New Guinea 12 | Stakeholder involvement in adaptation: Government, NGOs
3
g 2 City of case study: Ahus > |13 | Framework used: not mentioned
= ©
S |3 City size (population): 700 residents 2 [14 Equity awareness: not mentioned
= j<5)
o (&)
g 4 City size (area): not mentioned E 15 | Gender awareness: mentions the involvement of women’s
S S
q_) lllll
O |5 Geographical scale: local é 16 | Policy levels involved: local
6 Type of area under study: rural 17 | Phase(s) of adaptation process: implemented
7 Hazard: food security, coastal erosion 18 | Societal benefits: diet improvement, income increase,
" community cohesion
- =
_c;c' 8 Ecological structure: coastal environments § 19 | Environmental benefits: increase marine ecosystem’s health,
= 24 . .
8 S reduction of coastal erosion impacts
é 9 Adaptation practices studied: revegetation of coastal & |20 | Evaluation criteria used: not mentioned
c
§ areas that are vulnerable to erosion 2
'S | 10 | Use of climate projections: not mentioned ‘_:° 21 | Results of evaluation: not mentioned
5
11 | Case study time focus: not mentioned 22 | Barriers: the article mentions some barriers, but not
specifically to this project
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Article: Mcleod et al., 2019 (C) Use of specific term EbA: YES
1 Country of case study: Micronesia 12 | Stakeholder involvement in adaptation: community
3
g 2 City of case study: Tamil > |13 | Framework used: not mentioned
= ©
S |3 City size (population): 1200 2 [14 Equity awareness: not mentioned
= j<5)
o (&)
g 4 City size (area): not mentioned E 15 | Gender awareness: not mentioned
S S
[«B)
O |5 Geographical scale: local g 16 | Policy levels involved: not mentioned
6 Type of area under study: villages in coastal 17 | Phase(s) of adaptation process: implemented
A rniranmnant
7 Hazard: water security 18 | Societal benefits: improve water security and resilience
8
m —
_c;c' 8 Ecological structure: coastal ecosystems § 19 | Environmental benefits: improve in coastal ecosystem’s
= @
8 — health
é 9 Adaptation practices studied: Implementation of & |20 | Evaluation criteria used: not mentioned
c
§ protected areas 2
'S | 10 | Use of climate projections: not mentioned ‘_:° 21 | Results of evaluation: not mentioned
5
11 | Case study time focus: 2017 22 | Barriers: not mentioned
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Article: Mcleod et al., 2019 (D)

Use of specific term EbA:YES

1 Country of case study: Micronesia 12 | Stakeholder involvement in adaptation: community of
Oneisomw
3
g 2 City of case study: Oneisomw > |13 | Framework used: not mentioned
o ©
S |3 City size (population): 638 habitants 2 [14 Equity awareness: note mentioned
< )
o (&)
g 4 City size (area): not mentioned E 15 | Gender awareness: not mentioned
S S
[«B)
O |5 Geographical scale:local g 16 | Policy levels involved: not mentioned
6 Type of area under study: small island 17 | Phase(s) of adaptation process: implemented
7 Hazard: degradation of coral reefs 18 | Societal benefits: maintence of ecosystem’s services provided
by coral reefs
8
cﬁ —
_c;c' 8 Ecological structure: marine ecosystems § 19 | Environmental benefits: conservation of coral reefs
= @
g o)
E 9 Adaptation practices studied: sustainable management | & |20 | Evaluation criteria used: not mentioned
c
§ of marine ecosystems 2
'S | 10 | Use of climate projections: not mentioned ‘_:° 21 | Results of evaluation: not mentioned
5
11 | Case study time focus: not mentioned 22 | Barriers: not mentioned
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Article: Le Cornu et al., 2018

Use of specific term EbA:

No (Uses the term social-ecological adaptation instead)

1 Country of case study: Fiji 12 | Stakeholder involvement in adaptation: local communities’
leaders and villagers, NGOs, national government
(%2}
[<B]
g 2 City of case study: Kubulau district > |13 | Framework used: not mentioned
= ©
8 |3 City size (population): not mentioned 2 [14 Equity awareness: representatives from each of the ten
g_ - - - § villanne affantnd i enatial VY-\P\I’\P\HI\VV\!\H"‘ nlan
g 4 City size (area): not mentioned @ | 15 | Gender awareness: not mentioned
S S
[«B)
O |5 Geographical scale: local g 16 | Policy levels involved: local, national
6 Type of area under study: small island 17 | Phase(s) of adaptation process: implemented
7 Hazard: degradation of marine ecosystems, food 18 | Societal benefits: food security
security o
m —
_c;c' 8 Ecological structure: marine ecosystems § 19 | Environmental benefits: maintenance of marine ecosystem’s
= @
8 — health
é 9 Adaptation practices studied: implementation of & |20 | Evaluation criteria used: not mentioned
c
§ marine protected area 2
'S | 10 | Use of climate projections: yes ‘_:° 21 | Results of evaluation: not mentioned
5
11 | Case study time focus: since 2005 22 | Barriers: not mentioned
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