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Abstract Mountain ecosystems are particularly vulnerable to climate change since
increasing temperatures and disruptive precipitation patterns have led to floods,
droughts and other natural disasters. Ecosystem-based approaches to disaster risk
resilience (Eco-DRR) and Adaptation (EbA), is a nature-based method for climate
change adaptation (CCA). That can reduce the vulnerability of the ecosystem to
extreme events enhancing sustainability in various sectors, including but not limited
to agriculture, forestry, energy and water. Similarly, by increasing the resilience of
vulnerable communities, EbA helps countries to meet the goals of the Sendai Frame-
work for Disaster Risk Reduction. This study reviewed the existing Eco-DRR/EbA
approaches and its integration into policy and planning in Nepal. Literature suggests
that EbA approaches (1) enhance community adaptive capacity or resilience, (2) help
ecosystems to produce goods and services for local communities and (3) is finan-
cially and economically viable in Nepal. However, EbA is not in mainstream for
CCA so far in the country. Existing policies, institutional and political obstacles are
the major challenges for the effective implementation, despite EbA has a high poten-
tial in Nepal. Policymakers should bring it into the mainstream of development that
could make significant progress in mitigating the climate impact at local, provincial
and national scales.
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4.1 Introduction

The mountain ecosystem of Nepal is the source of various ecosystem goods and
services such as clean water, mountainous food and habitat for the mountainous
animal etc. (Poudel and Shaw 2016; Spehn et al. 2010). Themountain environment is
fragile to change, which increases vulnerability in the region in the context of climate
change (Houet et al. 2010; Poudel et al. 2020). The number of natural hazards such
as landslides and floods are more frequent which cause considerable human and
economic losses every year (Poudel and Shaw 2015, 2016). Natural and climatic
factors, such as heterogeneous topography can induce such hazards. These hazards
can claim a number of lives and enormous losses of resources every year (Table
4.1). Human interventions also exacerbated these natural risk factors. In addition to
that climate-induced disasters are expected to increase in number and intensity in
the future (Mishra 2011; Poudel et al. 2017; Poudel and Shaw 2016). To minimize
the risk from these disasters, the disaster risk reduction (DRR) system in Nepal
relies mainly on response and rehabilitation rather than preparedness and mitigation
(Nepal et al. 2018). The climate change adaptation (CCA)measures are still not in the
mainstreamof development. Ecosystem-basedmeasures forDisaster RiskResilience
(Eco-DRR) or adaptation (EbA) have not been widely planned and implemented
albeit they have a high potential for mitigating potential risk. As well as it contributes
to sustainable development because of their mutual benefits. Hence, ecosystems
should be incorporated as a part of climate-compatible infrastructure. It should be
treated as an integral part of facilities and equipment that played a vital role to make
economic resilience with climate change and its induced disasters (Emerton et al.
2016).

EbA is one of the measures to adapt to the adverse effects of climate change and
induced disasters by using biodiversity and ecosystem services. It aims to reduce
vulnerability and improve the resilience of ecosystems and people considering the
potential vulnerability under the climate change scenario (Mensah et al. 2011). The
application of EbA spans through the diverse ecosystems, geography, sectors and
stakeholders across the countries around the world (UNDP 2015). Forest conserva-
tion and sustainable management to prevent rainfall-induced disasters such as land-
slides with more intense rains; restoration of degraded wetlands to protect against
increasing floods are examples of EBAmeasures. Aswell as sustainablemanagement
of grassland to protect against floods and soil erosion; and agroforestry can contribute
against changing climate enables production (Secretariat of the Convention on
Biological Diversity 2009).

Eco-DRR is a well accepted tool for the DRR in a sustainable way (Renaud et al.
2013). As Eco-DRR has a number of co-benefits over the conventional engineering-
based solution, it is recognized as a no-regret strategy (Daigneault et al. 2016;
Renaud et al. 2016). Andrade et al. (2011) suggested to take in account when imple-
menting EbA: (i) increase multi-stakeholder engagement; (ii) incorporate flexible
operational and management structures; (iii) operating at several geographical areas;
(iv) increasing the co-benefits of development and conservation goals; (v) rely on the
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best available evidence based on indigenous knowledge; (vi) enhancing the resilience
of the most vulnerable people and (vii) ensure the active participation of socially
excluded groups. Climate change is a cross-cutting issue and should be incorpo-
rated into different policy fronts. In this study, the integration of Ecosystem-based
approaches within policies has been carried out especially in three areas: (1) Inte-
gration of international policies into ecosystems and natural resource management;
(2) Analysis of National Adaptation Program of Action (NAPA) and national poli-
cies from the perspective of Ecosystem-based approaches (3) How water resource
and forests sector have been integrated into the mainstream of development, climate
change and sectoral policies in Nepal. There are several international policies that
support Ecosystem-based approaches for climate change adaptation and disaster risk
reduction.

4.2 Ecosystem-Based Approaches for Reducing Risks
and Adapting to Climate Change

Themain aim of EbA andEco-DRR is the sustainablemanagement, conservation and
restoration of ecosystems to combat with consequences of climate change or to mini-
mize the impacts of natural disasters (Munang et al. 2013; Renaud and Murti 2013).
Both EbA and Eco-DRR intersect each other in making use of properly managed
and well-functioning ecosystems, their goods and services, to support vulnerable
communities to cope with the changing climate and natural disasters. These EbA
andEco-DRR incorporate themixed approaches that connect naturallywith scientific
approaches (Van Bohemen 2012; UNEP 2015). Besides, they also have a common
purpose to integrate multiple disciplines and multiple sectors. It seems Nepal had a
proper balance of actions across sectors, where the forest sector (31%) covered most
of the actions of EbA, agriculture covered 27% and water and biodiversity had (21%)
(18%) respectively (Fig. 4.1; Table 4.2) (Ikkala 2011). Most of the actions in Nepal,
Peru and Uganda on ecosystem-based approaches were under biodiversity conser-
vation or under the natural resource management sectors of forests, agriculture and
water. In Peru and Uganda, there were several actions in the tourism sector, related
to wildlife and ecosystem conservation for tourism as another source of livelihood
amid climate change whereas there was only one action in the energy sector in Nepal.

With the aim of providing benefits in poverty reduction and rural employment,
as well as for climate change adaptation, community forest and multi-stakeholder
and multi-actor participation in governance and management of forests have been
promoted. Ecosystem-based approaches in the forest sector have taken into account
of conservation, sustainablemanagement, agroforestry and non-timber forest product
(NTFP) management for adaptation. Forests and biodiversity come together in many
plans and policies, which shows that many of the recognized forest adaptation
approaches are ecosystem based. Additionally, several biodiversity conservation
programs are concentrated particularly on forest ecosystems and its surroundings.
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Fig. 4.1 Measures taken on ecosystem-based approaches to adaptation in different sectors inNepal,
Peru and Uganda. Source UNDP (2015)

Some examples are area increment of wetlands to minimize flood risks and forest
restoration in the slopes to minimize the risk of landslides (Brink et al. 2016; Lange
et al. 2019). Several researches prove the appropriateness and comparative advan-
tages of Eco-DRR and EbA measures (Doswald and Estrella 2015; Renaud et al.
2016). Among them, some studies indicate that, besides their advantages in lower
costs and sustainability, they can be the alternative sources of local livelihoods. As
well as it plays an imperative role to minimize the risk of climate change impacts if
they are well planned and focus on implementation (Daigneault et al. 2016; Renaud
et al. 2013, 2016). Ecosystem-based approaches to adaptation and disaster risk reduc-
tion are interlinked in many cases; they can reduce vulnerability and enhance the
resilience to both natural and human-induced disasters.

4.3 Integrating EbA and Eco-DRR into Planning
and Policy

Ecosystem-based approaches to adaptation and disaster risk reduction are promoted
by leading international development agencies. One of them is the SustainableDevel-
opment Goals (SDGs) adopted by the UN General Assembly. The SDGs associated
to DRR are: developing cities for all that can integrate all the stakeholders, safe
and resilient to disasters and sustainable (SDG 11), taking immediate action to cope
with unprecedented disasters andminimize the adverse impacts (SDG 13). Similarly,
protect and use of oceans, seas and marine resources in a sustainable way (SDG 14)
and sustainably manage forests, combat desertification, reverse of degraded land and
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Table 4.2 Examples of how three Eco-DRR projects in mountain countries of Nepal, Peru and
Uganda integrated Community based-DRR goals and addressed four recommended principles

Nepal Peru Uganda

Actions Wetlands, pond,
spring, forest
restoration; women
leased abandoned
land to plant broom
grass; gabion walls;
roadside stabilization

Traditional water
canal restored; land
taken out of domestic
grazing for vicuña
grazing; wetland
management; animal
fibre production

Hydrological gravity
flow schemes and
reforestation;
conservation
agriculture; improved
water retention;
riverbank restoration

Benefits environment
DRR

Water conservation;
improve degraded
land. Reduction of
floods, fires,
landslides, drought
impacts

Grass and wetland
restoration; vicuña
(wildlife)
conservation
Decrease landslides,
floods, fire risk,
drought impacts

Water and soil
conservation; forest
loss reduction
Reduction of floods,
erosion, landslides,
drought impacts

Principles governance Strengthened
institutional capacity
for community
management; used
Panchase Protected
Forest structure;
worked with forest
groups and women’s
groups. Informed
Forest Management
Plan

Strengthened water,
pasture committees;
formed new
committees and
plans; worked in No
Yauyos Chochas
Landscape protected
area; contributed to
the regional
government’s climate
change strategy

Community water user
groups formed
Mt Elgon Conservation
Forum brought
together
up/downstream actors
for joint planning and
decision making;
worked with
government extension

Capacity Training promoted
EbA; reduced water
conflicts and diseases;
enhanced incomes
and employment

Capacity building for
livestock and vicuña
management; income
from vicuña and
tourism; value chain
development
increased

Increased income from
crops; enhanced social
capital; communities
less reliant on food aid

Knowledge equity Restored traditional
water storage ponds
Activities fit with
women’s schedules
and workloads;
included women in
different castes

Restored a forgotten
traditional water
management model.
Communication
training focused on
women, youth and
elders, as
under-represented
groups

Farmer to farmer
exchanges, peer to peer
learning. Less time
spent finding water and
collecting firewood,
especially for women

Source Klein et al. (2019)
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reduce biodiversity loss (SDG 15). EbA and Eco-DRR can be promoted through
effective incorporation into policy and practice in addition to the suggested goals
related to sustainable development, poverty reduction and biodiversity conserva-
tion. This should be integrated into the policy cycle from policy planning to policy
evaluation.

Top-down or bottom-up approaches are applied to integrate EbA and Eco-DRR
most effectively. Meaningful participation of local people and indigenous commu-
nities, as well as practitioners, plays an imperative role in policymaking processes.
Several countries have included EbA and Eco-DRR into their national plans and
strategies. They have integrated EbA and Eco-DRR even in National Biodiversity
Strategies and Action Plans (NBSAPs) under the CBD, disaster management plans,
development policy and drought relief policy, NAPAs under the United Nations
Framework Convention on Climate change (UNFCCC). NAPA under the UNFCCC
supports the Least Developed Countries (LDCs) in prioritizing the tasks to cope with
emerging climate change adaptation needs.

Many LDCs have identified the importance of ecosystems to support people to
adapt to climate change in their spotlighted NAPA projects. Fifty-six percentage of
high priority projects fromNAPA had significant natural resource components (Reid
et al. 2009). Some of the countries such as Cape Verde, Eritrea, Sudan, Solomon
Islands and Vanuatu have NAPA projects that had a robust natural resource compo-
nent, while eachNAPAconsidered at least one project with a natural resource compo-
nent. Pramova et al. 2010) identified the incorporation of EbA into the NAPAs and
found that 68% of the NAPAs have mentioned the ecosystem services. It was esti-
mated that around 42% of NAPA projects incorporated ecosystem restoration as an
adaptation component Stucki and Smith (2011).

Climate change was not in mainstream development while formulating most
sectoral policies. While looking into the climate change and sustainable water
management policies in 9 countries, the biodiversity policies and to some extentwater
policies were not updated for many years. These policies were prepared before real-
izing the climate change impacts (Pittock 2011). Thoughmost of the sectoral policies
that did not consider the EbA are formulated two decades ago. Some recently formu-
lated policies, including Nepal’s Strategic Vision for Agricultural Research (NARC
2010) has not taken into account the EbA. A few Ecosystem-based approaches to
adaptation-related activities are already being practised in Nepal. Forests and liveli-
hoods project that is operationalized currently has mainstreamed adaptation. A new
programonEbA inMountainEcosystems, supported by theGermanFederalMinistry
for the Environment, Nature Conservation and Nuclear Safety (BMU), is being
carried out in Nepal, Peru and Uganda (Fig. 4.1; Table 4.2). Several countries have
been initiated and implementing activities on ecosystem-based approaches to adapta-
tion. Some of them are related to prioritizing the NAPAs activities, however, it shows
that these highly prioritized projects have not received the funding adequately. The
NAPA highly prioritized project, integrated management of agriculture, water, forest
and biodiversity sectors in Nepal has applied several ecosystem-based approaches to
adaptation. Ecosystem-based approaches often come together with other approaches
for adaptation for example integration of blue, green and grey infrastructure.
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Institutional arrangements and structures play an imperative role to enhance coor-
dination among the sectors. As the government body has coordinating powers over
line ministries, it is better to lead the cross-sectoral issues like EbA and Eco-DRR.
Capacity building of the local, provincial and federal governments should be main-
streamed for Eco-DRR/EbA activities. As well as for the effective implementation
of Eco-DRR and EbA approaches, awareness among different stakeholders could be
raised and technical skills need to be developed in Nepal.

4.4 Ecosystem-Based Approaches to DRR and Adaptation
in the International Policy

The Rio Conventions have recognized the importance of ecosystems for adaptation.
This type of platform provides policy guidance to the countries to get information on
how to implement and promote action related to sustainable management, conserva-
tion and restoration of ecosystems that are practised at the international level (Lange
et al. 2019). These types of conventions can also be opportunities for identifying
and advancing the joint effort in the delivery of adaptation. The first set of decisions
addresses the need for ecosystems to be adapted amid climate change, which is the
objective of the UNFCCC as well. Incorporation of climate change in countries’
strategic plan to managing ecosystems and maintain their resilience is mentioned
in the CBD mandate. The UNCCD (2008–2018) aimed to enhance the resilience of
impacted ecosystems to climate change. The emphasis of the second set of references
is enabling people to adapt to the impacts of climate change from ecosystemmanage-
ment and the goods and services provided by it. The UNFCCC Cancun Adaptation
Framework asks Parties to act on adaptation through sustainable management of
natural resources while CBD defines Ecosystem-based Approaches to Adaptation.
The UNEP/UNDP/IUCN partnership program on Ecosystem-Based Adaptation in
Mountain Ecosystems funded by the German Government also emphasizes this kind
of adaptation.

The two major global initiatives, the Sendai Framework for Disaster Risk Reduc-
tion and the Sustainable Development Goals (SDGs) acknowledge the EbA and
Eco-DRR in 2015. It also shows the increasing importance as well as the benefits
of EbA and Eco-DRR. The Sendai Framework for Disaster Risk Reduction was
approved in Sendai, Japan, in March 2015 that replaced the Hyogo Framework for
Action (UN 2015a). And In September 2015 Sustainable Development Goals has
been adopted by the UNGeneral Assembly (UN 2015b). A new consensus to address
climate change was done in Paris in December (UNFCCC 2015). These agreements
have recognized the importance of ecosystem and ecosystem services to climate
change adaptation, mitigation, disaster risk reduction and sustainable development.
The application of ecosystems for DRR, CCA and sustainable development has
increased and ideas such as EbA, Eco-DRR, Nature-based Solutions, Green Infras-
tructures, Working with Nature etc. have come out or been advanced during the last
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twenty years. This type of acknowledgement has eased the increased implementation
of Eco-DRR/EbA projects. However, there is variation in the definition and concepts
of ecosystem-based approaches (Renaud et al. 2016).

4.5 Ecosystem-Based Approaches to DRR and Adaptation
in National Plans and Policies in Nepal

The significant role of ecosystems and ecosystem services for development has been
emphasized in various sectoral policies without integrating it with adaptation. Some
of the plans and policies such as the Agricultural Perspective Plan (1996), Conserva-
tion Strategy (1988), the Forest Sector Policy (2000), theBiodiversity Strategy (2002)
and the Wetlands Policy (2003) in Nepal. All these policies emphasize the interrela-
tion between ecosystems, biodiversity and human wellbeing, but do not integrate to
climate change. The NBSAPs hardly recognize the relationship between biodiversity
conservation, land degradation and desertification and adaptation. Nepal has already
developed Local Adaptation Plans of Action (LAPAs) and NAPA, which provide a
good opportunity for integrating ecosystem-based approaches to DRR and adapta-
tion. And National Adaption Plan (NAP) formulation is ongoing. Several national
and sectoral policies in the country do not integrate ecosystem-based approaches to
adaptation.

4.5.1 National Adaptation Plan (NAP)

The NAP has been regarded as a pathway to identify the need for medium and long-
term adaptation and to develop and implement strategies. This plan would build
on the lesson learned from the NAPA process that was developed to address the
short-term adaptation needs. Nepal has already pointed out that the NAP should take
into account the vulnerable ecosystems and cross-sectoral approaches that should
align with existing plans such as NAPA, National biodiversity strategies action plans
(NBSAPs) while submitting its views on the NAP. The NAPs that is being developed
under the UNFCCC framework could adopt the cross-sectoral, ecosystem-based
approach for the CCA.

4.5.2 National Adaptation Program of Action (NAPA)

The National adaption program of action (NAPA) is developed through a compre-
hensive analysis of the climate change induced vulnerability and risk assessment.
This includes development of a long list of adaptation options and identifies the
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most promising one through a set of prescribed steps such as cost-benefit analysis
among others. Some of them were ecosystem-based adaptions. In NAPA, four of
such options included the ecosystem-based among nine. The adaptation options are
often cross-sectoral, multi-stakeholders and multi-criteria process that is likely to be
the ecosystem-based approaches. Therefore, the NAPA actions were selected based
on a set of given criteria, which include potential to support the livelihood of rural
part of the country and easy to implement. The focus was given to the cross-sectors
approaches that could havemutual benefit in the range of sectors. The NAPA develop
the project profile on community-based adaptation through integrated management
with the ecosystem-based adaptation was the key that supports strengthening the
local institutions and develop the early warning systems.

4.5.3 Nepal Climate Change Policy

Nepal Climate Change Policy aims to reduce the vulnerability to climate change
enhancing the climate change adaptation capacity of local people to utilize the
maximum products and services provided by natural resources and their efficient
management (Climate Change Policy 2011). All three levels of government, federal,
province and local should incorporate ecosystem-based approaches as important
elements of climate changepolicy.NationalDevelopmentPlans also acknowledge the
imperative role of ecosystems in supporting people to adapt to climate change. This
indicates that ecosystem management and adaptation are taken as part of economic
prosperity, poverty alleviation and sustainable development. Nepal has an integrated
ecosystem-based approach to adaptation plans of water and forests. Overall national
development is guided by these types of cross-sectoral documents, considering the
ecosystem-based approaches as a mainstream development is significant. All coun-
tries should have built and structured the climate change and adaptation policies
to complement one another to get the synergetic effect between priorities, objec-
tives, visions and actions. The country’s development plans are also lined up with
the objectives around these approaches. The National Environmental Policies do not
link adaptation and ecosystems. The National Environmental Policy of Nepal (1993)
is too old and does not speak about climate change. Focus must be given at national
level to take the advantage of adaptation in the nation’s plan and implementation of
commitments under all Rio Conventions.

4.5.4 National Strategy for Disaster Risk Management

InNepal, disastersManagement Strategies do notmake interrelation between disaster
risk management and ecosystems or adaptation. Nepal’s National Strategy for
Disaster Risk Management neither mentions adaptation, nor considers ecosystem
management as a means to enhance resilience to disasters. On one hand, most of the
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policies related to natural and environmental disaster risk reduction are formulated or
derived from international discussions and frameworks.While newpolicieswere also
formulated aftermath of the disasters that occurred in the country, especially after
the Nepal earthquake 2015. As a reaction to this event, the government of Nepal
has formulated and amended several disaster risk reduction policies that establish
responsibilities at the national, state and municipal level. Nepal recently established
National disaster risk reduction and management authority (NDRRMA) in 2019.
This legislation aimed to change disaster response from disaster risk prevention and
mitigation in disaster risk management. However, risk professionals argue that this
is the proper way; there is a big problem in the implementation of risk prevention
and mitigation strategies. National authorities claim that this is mainly due to the
lack of enough knowledge. Disaster practitioners are mainly trained for post-disaster
responses like search and rescue; and relief. They are only trained on technical safe-
guarding, not in risk prevention and mitigation approaches. The political will and
financial availability highly determine the effectiveness of the NDRRMA.

4.6 The Potential and Limitations of EbA and Eco-DRR

Several literatures depict that ecosystem-based approaches in Nepal have promising
results, however, these kinds of measures are not taken into account. Consequently,
it is bounded either in a specific location or in some piloting sites (Renaud et al.
2016; Ikkala 2011). Therefore, their full potential is not well explored how beneficial
for resilience building and to reduce vulnerability. Nevertheless, Nepal government
makes an effort for conservation and restoration of the forest sector at the national
level. Specifically, with the implementation of the Mountain EbA program in the
Panchase region of Nepal (Figs. 4.2 and 4.3). It shows thatMountain EbA has a direct
contribution to minimize the disaster risk and climate change impacts. Additional
information and concrete data on climate change impact and disaster risk could help
to label these efforts as EbA and Eco-DRR measures.

A pilot project such as Panchase is also key to gaining experiences and makes a
success story of EbA and Eco-DRR that can help to mainstream these measures on
a national level. Nonetheless, to reduce the vulnerability and enhance the resilience
of the landscape, a bunch of programs are needed which include but not limited to
massive reforestation for regulating the regional climate and land restoration (Ikkala
2011; UNDP 2015). Forests can be used to protect from landslides and rockfalls and
need to increase the buffer zone areas to reduce the loss from flooding.

While developing and designing the green or habitat corridors, wildlife protection
should also be taken into consideration in a way that they simultaneously aligned
with DRR activities. Nevertheless, this fosters a harmonious relationship between
environmental planning authorities and disaster prevention.

Ecosystem-based measures that are still not recognized by the decision-makers
is one of the major problems for its implementation. Difficulties in determination of
cost and benefit ratio and assessing the effectiveness are major challenges in the short
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Fig. 4.2 Wetland in Panchase area Nepal. Source Ikkala (2011)

Fig. 4.3 Village in Panchase area Nepal. Source Ikkala (2011)

run. Commitment of the local population is required as well as awareness-raising
campaigns and environmental education should be conducted for the effective imple-
mentation of the ecosystem-based measures. These awareness campaigns should be
conducted in a way that enhances community perception for better engagement
(Lange et al. 2019).
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There is not a proper monitoring and evaluation system and mechanism for the
appropriate environmental impact assessment. In this regard, Panchase can be consid-
ered as one of the key pilot cases to upscale the EbA for the proper implementation
and long-term monitoring and evaluation. Changes in land-use patterns sometimes
may raise obstacles to manage floodplains areas, agricultural land and residential
areas since floodplains are massively used for agriculture and settlements. Hence,
shifting the residential areas and agricultural pocket areas to create retention areas
may cost high and could generate major social and economic conflicts. Generally,
EbA and Eco-DRR seem to be beneficial in the context of Nepal.

The ongoing CCA and DRR projects that are based on ecosystem-based services
can contribute to make its widespread acceptance in the region.

4.7 Conclusion

EbAandEco-DRRplay imperative roles to reduce the vulnerability to climate change
and its induced disasters for a country likeNepal. Therefore, ecosystemmanagement,
conservation and restoration should take into account to increase socio-ecological
resilience and support people to adopt the EbA. Nepal has incorporated EbA and
Eco-DRR into its climate change and adaptation policies. However, it is not enough
to know the full potential of the EbA andEco-DRR in the country’s economic growth,
poverty reduction and national development.

Ecosystem-based approaches to adaptation have not beenwell addressed in several
natural resources management related policies even if they acknowledge the imper-
ative role of ecosystem management for human wellbeing and development. The
commitments made on all Rio conventions should be taken in high priority for the
implementation and focus must also be given at the national level to take the benefits
of adaptation in the planning. The existing NBSAPs and UNCCD NAPs also have
not integrated adaptation. While formulating the environmental and sectoral poli-
cies climate change was not mainstreamed on the development agenda. On the other
hand, these policies have not been updated for more than two decades. First of all,
these policies need to be updated.

As discussed in the earlier section, several constructive developments have also
taken place on the policy level. Several international agreements have highlighted
the facts and mentioned the critical role of ecosystems for DRR and CCA. Sendai
Framework for Disaster Risk Reduction (SFDRR) (UN 2015a) and Sustainable
Development Goals (SDGs) have highlighted the role of ecosystems (UNFCCC
2015). Similarly, the Paris Agreement has also mentioned the environmental or
ecosystem integrity (UNFCCC 2015). In the twelfth conference of the Parties in
2015, the Convention on Biological Diversity has also emphasized the importance
of ecosystem-based solutions for CCA and DRR. Similarly, they have made a deci-
sion in the Ramsar Convention on Wetlands adopted resolution XII.13 on “wetlands
and disaster risk reduction” (Renaud et al. 2016). Studies show that there is a possi-
bility of interlink among major international agreements and Eco-DRR/CCA. The
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importance of ecosystem-based solutions for DRR and CCA is increasing globally.
Ecosystem-based approaches are important in every sector at the local unit for devel-
opment and resourcesmanagement. Therefore, it is crucial to develop as a component
of mainstreaming in the local and sub-national level, which is responsible to plan
and deliver the services in the field. Multi-stakeholders’ engagement in planning and
implementing EbA and Eco-DRR actions create the ownership among the different
parties. These approaches can build on people’s participation, cost-effective and easy
to implement and can contribute significantly to local livelihoods.

Agriculture, water, forests and biodiversity conservation sectors havemainly inte-
grated actions on ecosystem-based approaches to adaptation. Nevertheless, other
sectors that focus on natural resourcemanagement, such as energy, health and tourism
can also be benefited from ecosystem-based approaches to adaptation. And it is
urgent to explore such opportunities. Hard infrastructure and institutional strength-
ening can also come togetherwith ecosystem-based approaches to adaptation inmany
ways. Therefore, ecosystem-based approaches should be taken into account as part
of broader, overall adaptation strategies. Research on ecosystem-based approaches
to adaptation is highly recommended for future study. Ecosystem-based approaches
should be linked with scientific cases to assess the vulnerability and climate change
impact that support evidence-based decision making and action on the field level.
Multi-stakeholder institutional arrangements are needed for better integrated, cross-
sectoral policy formulation that is imperative to ensure the delivery of effective,
sustainable solutions which enhance the resilience of both ecosystems and human
being to climate change.
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