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How are development planning and finance
affected by climate and disaster risks?

Climate change and natural disasters have be-
come a development issue. They pose serious,
wide-ranging risks to the development targets of
governments covering economies, societies and
ecosystems. Both climate-related risks and those
associated with biodiversity loss and ecosystem
collapse are among the top global economic risks
(WEF 2019). A study by OECD (2015) indicates a
projected global gross domestic product (GDP) loss
of 2-10% until 2100 under a projected tempera-
ture rise of 4°C. The ILO estimates that by 2030 a
1.5°C increase would lead to a loss of 2 per cent of
work hours globally. This is equivalent to about
75 million full time jobs (ILO 2018).

Effective development policies and financing
strategies are needed to reduce risks, combined
with instruments and tools to help retain, share or
transfer financial losses if extreme events occur.
In addition, national and sector-based strategies
and policies, especially in vulnerable sectors such
as agriculture, need to be developed to ensure
climate change and natural disaster resilience to
safeguard the investment (FAO 2017a).
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Why ecosystem-based approaches should be
strengthened

Terrestrial and marine ecosystems provide the
foundation for sustainable development pathways
of societies and economies. Livelihoods of at least
3 billion people depend directly on marine biodi-
versity (SCBD 2009), 1.2 billion jobs directly
depend on natural resources and ecosys-
tem services (ILO 2018).

3 billion

people depend on
marine biodiversity

Ecosystem-based approaches or nature-
based solutions, either as stand-alone
measures or in combination with built infra-
structure, are often more cost-effective in
delivering key facilities and services than
grey measures on their own. Despite
their importance, ecosystems continue
to be degraded and depleted. The value
of services that ecosystems provide to

1.2 billion

jobs depend on
natural resources

humanity tend to be poorly understood and
articulated, and as a result, it is frequently over-
looked when formulating development and public
finance policies, plans and projects. Very often,
both benefits for conserving and sustainably using
ecosystems and costs attached to their degradation
and loss are under-estimated. As a result, develop-
ment policies, institutions and markets incentivize
overexploitation of ecosystems for short-term
gains.

1 The development and authorship of the sectoral brief “Opportu-
nities in development planning and public finance for integrating
ecosystem-based approaches to climate change and disaster risk
reduction” was led by Deutsche Gesellschaft fiir Internationale
Zusammenarbeit (GIZ) GmbH.
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Ecosystem-based approaches to climate change
adaptation and disaster risk reduction provide var-
ious solutions to development challenges dealing
with climate and disaster risks. They support a
holistic and cross-sectoral thinking that takes the
interdependence of people, economy and nature
into account.

There is a wide recognition that the SDGs are in-
terconnected and that they can only be achieved
by addressing social, economic and environmental
concerns equally. This represents a mind shift
from previous development and financing policies,
which focused primarily on socio-economic de-
velopment without integrating the importance of
ecosystems and society’s dependency on them.

A systematic integration of ecosystem-based ap-
proaches into development planning and public
finance policies holds various advantages that cov-
er the following:

e Multiple benefits: Besides risk reduction for
public investments, ecosystem-based approaches
provide a multitude of benefits to society and
economy, including provision of decent jobs and
natural resources (food, fibres, medicine), water
regulation, climate change mitigation by carbon
sequestration and recreation. Countries like Peru
demonstrate that public financing for EbA can
be allocated through national budgets across
sectors and at multiple scales, ranging from local
to regional and to national level (GIZ, 2019).

e Cost-effectiveness: As natural buffers, ecosys-
tems are often less expensive to maintain and
could be more effective than physical engineer-
ing structures. Depending on local conditions
and climate projections, hybrid green-grey in-
frastructure solutions may work best in terms of
public health, social cohesion, urban biodiversity
and mitigation, creating win-win solutions
for the environment, society and the economy
(NWP, 2017).

e Social inclusion, participation and productive
employment: Especially rural poor and mar-
ginalized groups of societies directly depend
on ecosystems and their services for sustaining
their livelihoods. Ecosystem-based approaches
help them to actively participate in ecosystem
management and livelihood improvement since
they require local ownership, knowledge and
resources, including labour force. This increases
productive employment (“green jobs” that con-
tribute to preserve or restore the environment)
and income generation, sustainability and inde-
pendence from external financial and technical
resources.

e Using local knowledge: Local, traditional or
indigenous knowledge is often the basis for eco-
system-based approaches. They acknowledge
and utilize this knowledge in combination with
scientific knowledge in the context of social de-
velopment frameworks.

e Addressing various development goals: The
implementation of ecosystem-based approaches
has the potential to address various internation-
al, national and local development goals around
food security, employment creation, water sup-
ply, poverty reduction, education, economic di-
versification, nature protection, climate change,
disaster risk reduction, etc.

¢ Leveraging international support: Nature-
based solutions provide additional entry points
for international policy and financial support
ranging from global climate and biodiversity
funds (e.g. GCF, GEF) to green development
strategies, poverty reduction strategies, environ-
mental compliance systems etc. Integrating na-
ture-based solutions into planning and finance
policies often raises international recognition
and reputation of a country as a “front runner”
for sustainable development.
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Figure1 Interdependency between economy, society and the biosphere illustrated by the
Sustainable Development Goals
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Typical ecosystem-based approaches & technologies include the following:

Approach / technology examples Environmental Risk reduction Socio-economic
(including weblinks of EbA/Eco-DRR benefit benefit benefit

examples from the PANORAMA

Solutions platform)2.

Reforestation of slopes in upper Erosion prevention, Buffering of Social protection, job

watersheds 3 - through native tree
species that stabilize soils and store
water. Species should be resistant to
current and future risks such as pests,
extreme weather events, cyclones etc.

fertility maintenance,
carbon sequestration,
fresh water provision,
climate regulation,
habitat for species

cyclones, land-slide
prevention, flood
prevention

creation, productivity
maintenance, income .
generation

Agroforestry* - as an integrated
approach to the production of trees
and of non-tree crops or animals

on the same piece of land. Agro-
forestry can improve the resilience

of agricultural production to current
climate variability as well as long-term
climate change through the use of
trees for intensification, diversification
and buffering of farming systems.

Climate regulation,
food provision,
habitats for species,
pollination, carbon
sequestration

Buffering of extreme
temperatures,
precipitation,
droughts, storm
surges

Economic
diversification,

job creation,
productivity increase

Renaturation of flood plains > -
consists of measures to (re-)create
natural retention areas for flood water
e.g. by the restoration of old river
arms, flood retention areas, restoration
of river forests, etc.

Erosion prevention,
water provision and
regulation, habitats
for species

Flood protection

Cost reduction
(avoided damage,
maintenance), job
creation, recreation

@0cc0c0c000000000000 0

Coastal habitat

conservation / restoration ® - such

as mangroves, salt marshes, seagrass
meadows or coral reefs aims to
provide a natural buffer against coastal
erosion and inundation.

Erosion prevention,
carbon sequestration,
habitat for
(commercial) species,
water purification,
nutrient cycling

Buffering of cyclones
and storm surges

Economic diversifi-

cation, job creation,
productivity increase,
social protection (of @)
livelihoods), provi-

sion of raw material

and food

(Source: GIZ, 2018)

PANORAMA Solutions for a healthy planet platform (www.panorama.solutions)

panorama.solutions/en/solution/applying-ecosystem-based-disaster-risk-reduction-eco-drr-integrated-water-resource

panorama.solutions/en/solution/resilient-rural-livelihoods-through-eco-restoration-and-sustainable-natural-resources

panorama.solutions/en/solution/mayesbrook-river-restoration-project

panorama.solutions/en/solution/building-nature-safe-prosperous-and-adaptive-coastlines-indonesia



http://panorama.solutions/en/solution/applying-ecosystem-based-disaster-risk-reduction-eco-drr-integrated-water-resource
http://panorama.solutions/en/solution/applying-ecosystem-based-disaster-risk-reduction-eco-drr-integrated-water-resource
http://panorama.solutions/en/solution/resilient-rural-livelihoods-through-eco-restoration-and-sustainable-natural-resources
http://panorama.solutions/en/solution/mayesbrook-river-restoration-project
http://panorama.solutions/en/solution/applying-ecosystem-based-disaster-risk-reduction-eco-drr-integrated-water-resource
http://panorama.solutions/en/solution/resilient-rural-livelihoods-through-eco-restoration-and-sustainable-natural-resources
http://panorama.solutions/en/solution/mayesbrook-river-restoration-project
http://panorama.solutions/en/solution/building-nature-safe-prosperous-and-adaptive-coastlines-indonesia
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Photos, from top to bottom:

© Upper watershed, Peru. ©GIZ/Mathias Bertram

@ Forest Garden Borneo. ©GIZ Indonesia

© Mekong Delta, Viet Nam.

©Flickr, creative commons, Frank Starmer
www.flickr.com/photos/spiderman/4198184105, is licensed
under CC BY 2.0 @ Coastline in Sulawesi,

Indonesia. ©GIZ/Mathias Bertram


http://www.flickr.com/photos/spiderman/4198184105
https://creativecommons.org/licenses/by/2.0/
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Existing opportunities & required action

Several entry points for strengthening ecosystem-based approaches for climate change adaptation and disas-
ter risk reduction within development planning and public finance include the following:

Entry points Examples

Policies Economic development and public investment policies, fiscal policies,
procurement policies, policy alignment strategies, Guidelines for a just
transition towards environmentally sustainable economies and societies for
all (2015), UN Agenda 2030 and Sustainable Development Goals (SDGs), UN
Rio Conventions including the UNFCCC Paris Agreement and Nationally

Determined Contributions (NDC), UNCCD, CBD, UNISDR.

@

Long-term and medium-term development plans at national and
subnational level and budgeting, climate change strategies including
National Adaptation Plans (NAPs), compliance systems for higher
political commitments (e.g. SDGs), strategic environmental assessments,
environmental impact assessments.

Planning
instruments

Public expenditure, investment and procurement laws, standards and
safeguards.

Command and
control instruments

O &

o
@)
®)

Public investment programmes, debt funding, funds (e.g. Green Climate
Fund, Global Environmental Facility), taxes (e.g. carbon tax), public-private
partnerships, fees, environmental fiscal reforms and transfer mechanisms,
subsidies as incentive systems, insurance systems, payment for ecosystem
services.

Economic and
fiscal instruments

Inter-ministerial task forces, committees, chambers of commerce,
mobilization of civil society etc.

Institutions
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Further action will be needed in the following areas:

e Analyse current and potential risks for devel- ¢ Include nature-based principles and criteria in

opment planning and public investment caused
by climate change and natural disasters at the
appropriate scale such as land- / seascape, ad-
ministrative entity (e.g. district) and local scale
(community).

e Assess the role of ecosystems for productive em-
ployment creation and income generation.

e [dentify short-, medium- and long-term actions
to address current and future risks including
ecosystem-based, hybrid and engineering-based
solutions as well as social options.

® Compile evidences and convincing arguments
- including facts and figures - for the effective-
ness and efficiency of risk reduction by ecosys-
tem-based measures.

¢ Identify key development and financing policies
and funding streams where ecosystem-based
approaches need to be strengthened and assess
how they can be combined to insure sustaina-
bility. This includes multilateral funds, national
budgets, private investments.

e Identify key actors from government, civil so-
ciety and private sector to become allies during
the integration of nature-based solutions into
public investments and to form partnerships for
development.

public expenditure planning, the funding de-
cisions of the international donor community
(ODA), as well as the private sector.

Support a mind shift from environment versus
development towards a paradigm of environ-
mental conservation and sustainable use for
development - as being a necessary and enabling
condition.

Use ecosystem service valuation methods at the
appropriate scale to analyse benefits, costs and
impacts of ecosystem services across different
sectors. This analysis will serve to inform poli-
cymakers about the impacts of decisions and to
allow the weighing of different options. It should
also cover the “cost of inaction” under a business
as usual scenario.

Promote the revision of legal frameworks and
standards to strengthen ecosystem-based ap-
proaches into medium and long-term national
development planning frameworks and budget-
ing processes.

e Add EbA & Eco-DRR-relevant criteria in the

national budget allocation planning and in the
screening process of investment projects.

Promote inclusive planning strategies through
social dialogue.


http://www.flickr.com/photos/franxblank/8677097579
http://www.flickr.com/photos/franxblank/8677097579
https://creativecommons.org/licenses/by/2.0/



http://www.fao.org/3/a-i7175e.pdf
http://www.fao.org/3/a-i7175e.pdf
http://www.adaptationcommunity.net/wp-content/uploads/2019/04/giz2019-en-study_Emerging-lessons-for-EbA-mainstreaming_web.pdf
http://www.adaptationcommunity.net/wp-content/uploads/2019/04/giz2019-en-study_Emerging-lessons-for-EbA-mainstreaming_web.pdf
http://www.adaptationcommunity.net/wp-content/uploads/2019/04/giz2019-en-study_Emerging-lessons-for-EbA-mainstreaming_web.pdf
http://www.panorama.solutions
http://www.ipbes.net/deliverables/3a-pollination
http://www.ilo.org/weso-greening/documents/WESO_Greening_EN_web2.pdf
http://www.ilo.org/weso-greening/documents/WESO_Greening_EN_web2.pdf
http://www.oecd.org/env/the-economic-consequences-of-climate-change-9789264235410-en.htm
http://www.oecd.org/env/the-economic-consequences-of-climate-change-9789264235410-en.htm
http://www.oecd.org/env/the-economic-consequences-of-climate-change-9789264235410-en.htm
http://www.stockholmresilience.org/research/research-news/2016-06-14-how-food-connects-all-the-sdgs.html
http://www.stockholmresilience.org/research/research-news/2016-06-14-how-food-connects-all-the-sdgs.html
http://www.stockholmresilience.org/research/research-news/2016-06-14-how-food-connects-all-the-sdgs.html
http://unfccc.int/documentation/documents/advanced_search/items/6911.php?priref=600009445
http://unfccc.int/documentation/documents/advanced_search/items/6911.php?priref=600009445
http://unfccc.int/documentation/documents/advanced_search/items/6911.php?priref=600009445
http://www.aboutvalues.net
http://www.eld-initiative.org
http://www.aboutvalues.net
http://www.adaptationcommunity.net/publications/?topic=ecosystem-based-adaptation
http://www.adaptationcommunity.net/publications/?topic=ecosystem-based-adaptation
http://www.adaptationcommunity.net/download/sec_guides/EbA-Valuations-Sb_2017-Dec_en_online_1-0.pdf
http://www.adaptationcommunity.net/download/sec_guides/EbA-Valuations-Sb_2017-Dec_en_online_1-0.pdf
http://www.adaptationcommunity.net/download/sec_guides/EbA-Valuations-Sb_2017-Dec_en_online_1-0.pdf
http://www.adaptationcommunity.net/trainings/training-course-mainstreaming-ecosystem-based-adaptation-development-planning-updated-2016
http://www.adaptationcommunity.net/trainings/training-course-mainstreaming-ecosystem-based-adaptation-development-planning-updated-2016
http://www.adaptationcommunity.net/trainings/training-course-mainstreaming-ecosystem-based-adaptation-development-planning-updated-2016
http://www.ilo.org/global/topics/employment-intensive-investment/publications/WCMS_619821/lang--en/index.htm
http://www.ilo.org/global/topics/employment-intensive-investment/publications/WCMS_619821/lang--en/index.htm
http://www.ilo.org/global/topics/employment-intensive-investment/publications/WCMS_619821/lang--en/index.htm
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A systematic integration of ecosystem-based ap- e Adaptive management: Due to the fixed design

proaches into spatial planning holds various ad-
vantages that cover the following:

e Multiple benefits: Besides risk reduction, eco-
system-based approaches provide a multitude
of benefits to society and economy, including
provision of natural resources (food, fibres, and

medicine), water regulation, climate change mit-
igation through carbon sequestration, recreation

and provision of habitats for species.

e Cost-effectiveness: As natural risk buffers, nat-
ural and sustainably managed ecosystems are
often less expensive to maintain and could be
more effective than physical engineering struc-
tures. Depending on local conditions, condition
of ecosystems and climate projections, hybrid
green-grey infrastructure solutions that com-
bine an ecological infrastructure (e.g. forests,
wetlands) with a built infrastructure (e.g. dams,
water retention ponds) may work best in terms
of public health, social cohesion, urban biodi-
versity and mitigation, creating win-win solu-
tions for the environment, society and economy
(NWP, 2017).

and purpose of built physical “grey” infrastruc-
ture measures, they often cannot be modified
afterwards; whereas ecosystem-based or hybrid
approaches, combining both grey and green in-
frastructure can be adapted and managed more
easily to fulfil their functions for society.

Social inclusion, participation and employ-
ment: Especially rural poor and marginalized
groups of societies directly depend on ecosys-
tems and their services for sustaining their live-
lihoods. Ecosystem-based approaches help them
to participate in ecosystem management and
livelihood improvement since they require local
ownership, knowledge and resources, including
labour force. Participatory spatial planning will
enable governments and local stakeholders to
jointly identify priority areas for improving land
tenure and access to key resources.

Using local knowledge: Ecosystem-based ap-
proaches are often built on local, traditional or
indigenous knowledge. They acknowledge and
utilize this knowledge in combination with sci-
entific knowledge in the context of using land
based and marine resources.
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Typical ecosystem-based approaches & technologies include the following:

Approach / technology examples Environmental Risk reduction Socio-economic
(including weblinks of EbA/Eco-DRR benefit benefit benefit
examples from the PANORAMA

Solutions platform)?2.

Include disaster and climate risks Erosion prevention, Buffering of Social protection,

in integrated water resources fertility maintenance, cyclones, land-slide productivity
management including reforestation carbon sequestration, prevention, flood maintenance, income
of slopes in upper watersheds? - fresh water provision, prevention generation, job
combination of IWRM action plan climate regulation, creation ‘

and reforestation through native tree habitat for species

species that stabilize soils and store

water. Species should be resistant to

current and future risks such as pests,

extreme weather events, cyclones etc.

Transboundary river cooperation Water provision and Buffering of Improved

for improved water governance* regulation, erosion flash floods ownership, economic

- such as river basin approaches
to have a better understanding of
policy planning and transboundary
cooperation issues.

prevention, climate
regulation, habitat
for species

from upstream,
sedimentation,
surface water
pollution control

diversification,
productivity increase, @
social protection

Renaturation of flood plains® -
consists of measures to (re-)create
natural retention areas for flood water
e.g. by the restoration of old river
arms, flood retention areas, restoration
of river forests, etc.

Erosion prevention,
water provision and
regulation, habitats
for species

Flood protection

Cost reduction
(avoided damage,
maintenance),
recreation, income
generation, job
creation

Coastal habitat

conservation / restoration © - such

as mangroves, salt marshes, seagrass
meadows or coral reefs aim to provide
a natural buffer against coastal erosion
and inundation.

Erosion prevention,
carbon sequestration,
habitat for species,
water purification,
nutrient cycling

Buffering of cyclones
and storm surges, sea
level rise

Economic
diversification,
productivity increase,
social protection

(of livelihoods), job
creation, provision

of raw material and
food

(Source: GIZ, 2018)

2

s W

PANORAMA Solutions for a healthy planet platform (www.panorama.solutions)

panorama.solutions/en/solution/applying-ecosystem-based-disaster-risk-reduction-eco-drr-integrated-water-resource

panorama.solutions/en/solution/strengthening-multilevel-governance-eba-binational-sumpul-river-sub-basin-el-salvador

5 panorama.solutions/en/solution/mayesbrook-river-restoration-project

)

panorama.solutions/en/solution/building-nature-safe-prosperous-and-adaptive-coastlines-indonesia
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http://panorama.solutions/en/solution/applying-ecosystem-based-disaster-risk-reduction-eco-drr-integrated-water-resource
http://panorama.solutions/en/solution/applying-ecosystem-based-disaster-risk-reduction-eco-drr-integrated-water-resource
http://panorama.solutions/en/solution/applying-ecosystem-based-disaster-risk-reduction-eco-drr-integrated-water-resource
http://panorama.solutions/en/solution/applying-ecosystem-based-disaster-risk-reduction-eco-drr-integrated-water-resource
https://panorama.solutions/en/solution/strengthening-multilevel-governance-eba-binational-sumpul-river-sub-basin-el-salvador
https://panorama.solutions/en/solution/strengthening-multilevel-governance-eba-binational-sumpul-river-sub-basin-el-salvador
http://panorama.solutions/en/solution/mayesbrook-river-restoration-project
http://panorama.solutions/en/solution/building-nature-safe-prosperous-and-adaptive-coastlines-indonesia
http://panorama.solutions/en/solution/building-nature-safe-prosperous-and-adaptive-coastlines-indonesia
http://www.panorama.solutions
http://panorama.solutions/en/solution/applying-ecosystem-based-disaster-risk-reduction-eco-drr-integrated-water-resource
http://panorama.solutions/en/solution/strengthening-multilevel-governance-eba-binational-sumpul-river-sub-basin-el-salvador
http://panorama.solutions/en/solution/mayesbrook-river-restoration-project
http://panorama.solutions/en/solution/building-nature-safe-prosperous-and-adaptive-coastlines-indonesia
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Photos, from top to bottom:
© Wetlands. © GIZ/Mathias Bertram @ River wetlands,

Indonesia. © GIZ/Mathias Bertram @ Landscape.
©Flickr, creative commons, mike138, www.flickr.com/
photos/72486075@N00/351894183, is licensed under

CC BY 2.0 @ reef0787. ©Flickr, creative commons,
NOAA Photo Library/David Burdick, www.flickr.com/
photos/noaaphotolib/5015132522, is licensed under CC

15 BY 2.0


http://www.flickr.com/photos/72486075@N00/351894183
http://www.flickr.com/photos/72486075@N00/351894183
https://creativecommons.org/licenses/by/2.0/
http://www.flickr.com/photos/noaaphotolib/5015132522
http://www.flickr.com/photos/noaaphotolib/5015132522
https://creativecommons.org/licenses/by/2.0/
https://creativecommons.org/licenses/by/2.0/
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Existing opportunities & required action

Entry points as opportunities for strengthening ecosystem-based approaches for climate change adaptation
and disaster risk reduction within spatial planning include the following:

Entry points Examples

UN Agenda 2030 and Sustainable Development Goals (SDGs), UNFCCC
Paris Agreement including Nationally Determined Contributions (NDC),
UNCCD Land Degradation Neutrality Target Setting Programme, CBD Aichi
Targets and Post 2020 Framework, UNISDR, Bonn Challenge on Forest
Landscape Restoration.

Policies

“Ridge-to-reef” or “source-to-sea” approaches, territorial planning and
landscape approaches, long-term and medium-term land, coastal and ma-
rine development plans at national and subnational level, watershed man-
agement plans, land use plans, climate change strategies including National
Adaptation Plans (NAPs), risk maps, land use maps and cadastral systems,
land use conflict resolution mechanisms, participatory land use, coastal and
marine spatial planning approaches (e.g. the concept of “Blue Planning in
Practice” or the Bangladesh Delta Plan 2100).

Planning
instruments

> @

Command and Land use and zoning laws, standards and safeguards, management cer-
control instruments tification schemes, strategic environmental assessments, environmental

000 impact analysis.

Economic and
fiscal instruments

Public investment programmes, funds (e.g. Land Degradation Neutrality
Fund, Green Climate Fund), taxes, fees, fiscal transfer mechanisms and
subsidies as incentive systems for spatial planning.

Institutions Inter-ministerial task forces and management committees, river basin

committees, land use planning, forest user and water user associations etc.

High resolution spatial data and information (satellite based, drones, etc.)
that is often openly available, geographical information systems (e.g. open
source) and related planning and decision support tools (e.g. Marxan,
InVEST, SeaSketch).

Technology

16
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Further action will be needed in the following areas:

® Assess the current and potential challenges (and
risks) for land use, coastal and marine spatial
planning caused by climate change and natural
disasters in addition to other man-made risks by
using a combination of available geographical
information systems and spatial climate and dis-
aster risk information.

e [dentify short-, medium- and long-term ac-
tions to address these risks including ecosys-
tem-based, hybrid and engineering-based solu-
tions as well as social options.

e Identify key actors from government, civil socie-
ty and private sector to become allies in adapted
spatial planning and establish suitable formats
for ongoing exchange, negotiation and joint
planning between these actors and sectors.

17

e Strengthen institutional coordination and mul-

ti-stakeholder approaches for spatial planning;
increase the role of non-state actors and local
ownership (e.g. civil society, research, private
sector) for the governance of terrestrial and ma-
rine resources.

Further align land cover and spatial use maps
across different sectors such as agriculture, for-
estry, mining, urban planning, nature conserva-
tion, shipping, industrial and artisanal fisheries
(i.e. national spatial data infrastructure).

Review legal instruments related to spatial plan-
ning at regional, national and local level with
regards to possible future integration of ecosys-
tem-based approaches to climate change and
disaster risk reduction.

Pho
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Why ecosystem-based approaches should be
strengthened

Agricultural production depends on well-func-
tioning ecosystems and the services they provide
such as the provision of healthy and fertile soils,
water, pollination, climate regulation, natural pest
management, as well as extreme event buffering.
Nearly 70 per cent of the estimated 1.1 billion peo-
ple living in poverty in rural areas depend directly
on the productivity of ecosystems for their liveli-
hoods (FAO 2019).

Nature-based solutions help building resilience

of agricultural production systems as well as of
the ecosystems on which they depend. Resilience
against multiple threats is a key prerequisite for
sustainable development, in particular, when it
comes to the challenge of being able to feed over
9.5 billion people by 2050. Carbon neutral and cli-
mate resilient systems are needed across sectors,
especially for agriculture and food systems, to sus-
tain food and nutrition security. Ecosystem-based
approaches can therefore play a significant role in
the transformation of the agriculture sector to-
wards long-term sustainable production systems
that can meet the future population’s dietary and
food security requirements (FAO 2014).
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Outreach into Sectors =» Opportunities in the agriculture sector

for integrating ecosystem-based approaches to climate change and disaster risk reduction

Many past policies and strategies have often led
to unsustainable and / or even counter-productive
goals (Munang, 2014). EbA and Eco-DRR look at
the economic, ecological and social dimensions of
agro-ecosystems and the ecological functionality
of landscapes. They also aim to systematically in-
tegrate climate and disaster risk information into
planning and decision-making within territories,
governance and management systems.

Agricultural practitioners are key managers

of land and waterscapes and among the major
beneficiaries of ecosystem services. Small-scale
farmers, herders, fishers, forest dwellers and their
families, manage over 80 per cent of the world’s
estimated 500 million small farms and are there-
fore if empowered can be important stewards of
nature-based solutions. Through capacity building
and provision of services and incentives, they can
apply EbA and Eco-DRR interventions both at the
territorial and farm level. For example, interlinked

Small-scale
farmers, herders,
fishers, forest dweller families’
manage

80 per cent e
world’s 500 milliOn

small farms
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natural hazards of floods and droughts can be
addressed through interventions, which capture
water within the landscape through soil and wa-
tershed interventions (FAO, 2018e).

By reducing risks and building resilience at farm
and territorial levels, nature-based solutions

help to minimize losses and maintain or even
increase agricultural productivity. In addition,
other co-benefits can be promoted, such as carbon
sequestration, restoration of habitats and biodi-
versity conservation. It has been estimated that a
shift to more sustainable agricultural practices,
including local and traditional knowledge from
indigenous people, has the potential to create
over 200 million more full-time jobs by 2050. Job
creation will occur due to labour-intensive green
farming practices, management and preservation
of ecosystems, research and development, and
training of rural populations in the use of green
technologies (ILO, 2017a and 2017b).

Sustainable
agricultural
practices, including

knowledge from
indigenous people,

has the potential to create over

200 million more
full-time jobs by
2050
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Typical ecosystem-based approaches & technologies include the following:

Approach / technology examples Environmental Risk reduction Socio-economic
(including weblinks of EbA/Eco-DRR examples benefit benefit benefit

from the PANORAMA Solutions platform) 2

Crop diversification? - through the use of local Erosion Buffering Economic
varieties, intercropping, mixed farming systems, prevention, of extreme diversification,
introduction of additional cultivated species and soil fertility temperatures, productivity and
climate resilient varieties it is aimed at enhancing maintenance precipitation increased income,
plant productivity, quality, health and nutritional droughts, floods, food security

value and build resilience to pests, diseases and
climate change,

storm surges

Sustainable rangeland management, livestock

production and pasture restoration* - with
locally adapted breeds, optimization of grazing

Erosion
prevention,
maintenance of

Buffering of
potential losses
due to extreme

Productivity and
income stability;
maintenance of

density and grazing rotation. biodiversity events productive assets
Agroforestry® - as an integrated approach to Climate Buffering Economic

the production of trees and of non-tree crops regulation, of extreme diversification,
or animals on the same piece of land. Agro- food provision, temperatures, productivity
forestry can improve the resilience of agricultural habitats precipitation, increase
production to current climate variability as well for species, droughts, storm

as long-term climate change through the use pollination, surges

of trees for intensification, diversification and carbon

buffering of farming systems. sequestration

Assisted Natural Regeneration (ANR)® - land Soil productivity, Droughts, salinity Enhanced
restoration method that can convert degraded crop protection productivity,

lands into more productive area, by retention of
naturally regenerating seedlings (Monty, 2017).

limited resources
required

Soil management” - crop rotation, green Reduced Reduced water Increased
manure, soil cover / mulching, zero tillage, as loss / use of requirement, production/
used in agroecology, conservation agriculture. natural resources improved income, job
(water), improved resilience to creation
soil fertility and floods and
biodiversity droughts
Territorial and landscape interventions Improved Reduce variability Stable production

(sustainable land and water management)®

- water retention /regulation at landscape

and field level. Can include conservation and
connection of forest remnants, integrated
management of peatlands, terracing, contour
ploughing, protection of water catchments, and
flood plains, trenches for water retention, shade
and water capture trees, etc.

water quality
and availability,
reduced

soil erosion.
Increased
biodiversity
and ecosystem
functioning

of agricultural
production,
reduce incidence
and severity of
floods, droughts
and landslides

and increased
food security, job
creation

(Source: FAO 2010, FAO, 2017a, FAO 2017b, GIZ, 2018 and www.panorama.solutions)

©® N o A W N

PANORAMA Solutions for a healthy planet platform (www.panorama.solutions)

panorama.solutions/en/solution/ecosystem-based-adaptation-small-holders-roslagen-sweden

panorama.solutions/en/solution/developing-sustainable-landscapes-grasslands-south-africa

panorama.solutions/en/solution/resilient-rural-livelihoods-through-eco-restoration-and-sustainable-natural-resources

panorama.solutions/en/solution/sustainable-land-use-management-konegummez-village-turkmenistan

panorama.solutions/en/solution/promoting-principles-ecosystem-based-adaptation-conservation-agriculture

panorama.solutions/en/solution/promotion-agrobiodiversity-and-riparian-restoration-sixaola-binational-river-basin
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http://panorama.solutions/en/solution/developing-sustainable-landscapes-grasslands-south-africa
http://panorama.solutions/en/solution/resilient-rural-livelihoods-through-eco-restoration-and-sustainable-natural-resources
http://www.panorama.solutions/en/solution/addressing-resource-degradation-enhance-climate-change-resilience
https://panorama.solutions/en/solution/promoting-principles-ecosystem-based-adaptation-conservation-agriculture
https://panorama.solutions/en/solution/promotion-agrobiodiversity-and-riparian-restoration-sixaola-binational-river-basin
https://panorama.solutions/en/solution/promotion-agrobiodiversity-and-riparian-restoration-sixaola-binational-river-basin
http://www.panorama.solutions
http://panorama.solutions/en/solution/ecosystem-based-adaptation-small-holders-roslagen-sweden
http://panorama.solutions/en/solution/developing-sustainable-landscapes-grasslands-south-africa
http://panorama.solutions/en/solution/resilient-rural-livelihoods-through-eco-restoration-and-sustainable-natural-resources
http://panorama.solutions/en/solution/sustainable-land-use-management-konegummez-village-turkmenistan
http://panorama.solutions/en/solution/promoting-principles-ecosystem-based-adaptation-conservation-agriculture
http://panorama.solutions/en/solution/promotion-agrobiodiversity-and-riparian-restoration-sixaola-binational-river-basin
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Photos, from top to bottom:

© Agroforestry system, Indonesia. © GIZ/Mathias

Bertram @ Livestock, Mongola. © GIZ/Dirk Ostermeier © Trees
ForTheFuture, Ethiopia. ©Flickr, creative commons, Trees for

the Future, www.flickr.com/photos/plant-trees/2675275368, is
licensed under CC BY 2.0 @ GCS-Tenure Project in Maluku.
©Flickr, creative commons, Ulet Ifans, www.flickr.com/photos/
cifor/36827416006, is licensed under CC BY 2.0 © Plants in nurs-
ery. ©Flickr, creative commons, CIFOR, www.flickr.com/photos/
cifor/35387442373, is licensed under CC BY 2.0 ® Aerial photo of

23 village in North Dafur, Sudan. © UNEP
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Existing opportunities & required action

Several entry points for strengthening ecosystem-based approaches for climate change adaptation and disas-
ter risk reduction within the agriculture sector include the following:

Entry points Examples

Food security policies, economic development policies, UN Agenda 2030
and Sustainable Development Goals (SDGs), UNFCCC Paris Agreement
including Nationally Determined Contributions (NDC) with agriculture
sectors (crops, livestock, forestry, fisheries and aquaculture), UNCCD Land
Degradation Neutrality Target Setting Programme, CBD Aichi Targets and
Post 2020 Framework, UNISDR, Guidelines for a just transition towards
environmentally sustainable economies and societies for all.

Policies

@

Development plans, agricultural production plans, sector plans, watershed
management plans, land use plans, climate change strategies including
National Adaptation Plans (NAPs) and Nationally Appropriate Mitigation
Action (NAMAs), UNFCCC Koronivia Joint Work on Agriculture (KIWA), FAO
Climate Smart Agriculture (CSA) framework, skills development strategies.

Planning
instruments

Agrarian laws, standards, environmental laws and impact assessments,
mandatory certification schemes.

Command and
control instruments

O &

000

Agricultural investment programmes, funds, taxes, fees and subsidies as
incentive systems, Payments for Environmental Services (PES).

Economic and
fiscal instruments

Formal education, such as agricultural schools and non-formal extension
programmes, demonstration sites, farmer to farmer exchanges, IT
agricultural solutions, etc.

Informative
measures

\

N\
\\\‘ )

Voluntary environmental agreements, standards and certification schemes
e.g. fairtrade and “green” certification schemes.

Voluntary
measures

and national food producing companies, extension services.

Public, collaborative and private management of farmland and pastures,
Integrated Water Resource Management (IWRM) approaches, micro-wa-
tershed management for improving irrigation, CSA approaches.

Management types

Institutions Task forces, committees, associations, unions, cooperatives, regional
government agricultural and environmental advisory bodies, international
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Further action will be needed in the following areas:

Assess the dependency of agricultural value
chains on ecosystem services and how agricul-
tural activities affect the provision of ecosystem
services.

Assess risks and vulnerabilities of the agriculture
sector to climate change and disaster impacts in
terms of sensitivity, exposure to risks and adap-
tive capacity. This includes a risk assessment for
agricultural value chains - from production to
consumption - to estimate possible impacts of
current and future hazards and the potential of
nature-based solutions to mitigate risks.

Assess the capacity and skills of agricultural
practitioners needed to manage, implement and
monitor ecosystems-based practices.

Identify short-, medium- and long-term actions
to address these risks based on existing local and
traditional /indigenous knowledge and scientific
knowledge.

Develop approaches for integrated risk reduc-
tion strategies that systematically include na-
ture-based solutions in the overall planning and
implementation.

Improve cross-sector coordination of public
institutions (e.g. Ministries of Agriculture and
Environment, Finance and Planning), policy
and legislation to create the needed enabling
environment for the adoption of EbA/Eco-DRR
measures.

Identify leaders and key actors from government
(planning and sector ministries), civil society

25

(associations, foundations, community organi-
zations, media and academia) and private sector
(including food producing companies, coopera-
tives and retailers as well as investors) to become
allies / partners during the planning and imple-
mentation of measures.

Strengthen local governance and management
structures by improving technical and institu-
tional capacities of land use organizations (e.g.
farmers, pastoralists, fishers) and by fostering
the participation of local communities and mar-
ginalized groups in decision-making processes.

Identify priorities and entry points to main-
stream EbA into development plans at local, re-
gional, and national scales.

Development of appropriate tools to determine
main benefits, barriers, and costs for the adop-
tion of appropriate EbA /Eco-DRR measures by
different practitioners such as farmers and in
particular smallholders.

Promote an enabling environment to implement
and scale out EbA /Eco-DRR measures adoption,
including the effective use of financial incentive
and taxation schemes.

Assess the potential for integrating the risk re-
duction potential of ecosystems into agricultural
insurance products and credit lines.

Set up of sound M&E-systems as well as appro-
priate indicators and criteria to measure impact
of EbA-practices.





http://www.fao.org/3/a-i3940e.pdf
http://www.fao.org/3/a-i5128e.pdf
http://www.fao.org/3/a-i6030e.pdf
http://www.fao.org/3/a-i6012e.pdf
http://unfccc.int/files/parties_observers/submissions_from_observers/application/pdf/784.pdf
http://unfccc.int/files/parties_observers/submissions_from_observers/application/pdf/784.pdf
http://www.fao.org/3/a-i7319e.pdf
http://www.fao.org/3/a-i6714e.pdf
http://www.fao.org/3/i8297en/I8297EN.pdf
http://www.fao.org/3/i8297en/I8297EN.pdf
http://www.fao.org/3/I8656EN/i8656en.pdf
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http://www.fao.org/climate-smart-agriculture-sourcebook/about/en
http://www.fao.org/climate-smart-agriculture-sourcebook/about/en
http://www.fao.org/documents/card/en/c/I9021EN
http://www.fao.org/documents/card/en/c/I9021EN
http://www.fao.org/documents/card/en/c/I8992EN
http://www.fao.org/documents/card/en/c/I8992EN
http://www.panorama.solutions
http://www.slideshare.net/ExternalEvents/national-adaptation-planning-nap-processes-and-eba
http://www.slideshare.net/ExternalEvents/national-adaptation-planning-nap-processes-and-eba
http://www.slideshare.net/ExternalEvents/national-adaptation-planning-nap-processes-and-eba
http://climate-adapt.eea.europa.eu/metadata/adaptation-options/agro-forestry-and-crop-diversification
http://climate-adapt.eea.europa.eu/metadata/adaptation-options/agro-forestry-and-crop-diversification
http://climate-adapt.eea.europa.eu/metadata/adaptation-options/agro-forestry-and-crop-diversification
http://www.fao.org/economic/esa/policy-briefs
http://www.fao.org/economic/esa/policy-briefs
http://www.fao.org/docrep/013/i1881e/i1881e00.htm
http://www.ilo.org/global/topics/employment-intensive-investment/publications/WCMS_619821/lang--en/index.htm
http://www.ilo.org/global/topics/employment-intensive-investment/publications/WCMS_619821/lang--en/index.htm
http://www.ilo.org/global/topics/employment-intensive-investment/publications/WCMS_619821/lang--en/index.htm
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Figure1 Entry points for Eco-DRR within the Disaster Management Cycle
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EbA and Eco-DRR opportunities

EbA and Eco-DRR approaches can help understand
disaster risk and climate change adaptation by
identifying their root drivers through multi-stake-
holders and multi-sectoral dialogues. Exploring
opportunities for strengthening coordination and
better engaging with environmental, development
and humanitarian sectors will help to find solu-
tions for alleviating pressures on the humanitari-
an sector.

Healthy ecosystems can contribute to reducing
risks, including for cascading effects and second-
ary damages, and assist in delivering humani-
tarian aid before and after disaster. The need to
conduct detailed environmental assessments to
identify the status of ecosystems facilitates the
collaboration of scientists and local communities
when developing locally adapted EbA and Eco-
DRR plans and strategies. Such activities could
promote job creation in disaster prone areas, local
ownership and encourage environmental infor-
mation and data sharing, including traditional and
indigenous knowledge. Such would, for example,
be the case of post-disaster emergency employ-
ment interventions that could contribute to build-
ing resilience in the reconstruction, contributing
to EbA and Eco-DRR. In addition, both approaches
help to develop locally adapted and cost-effective
solutions by promoting local innovations through
integrated social and ecological vulnerability as
well as capacity assessments (Monty, 2017).

Fostering these approaches within a sustainable
development framework goes beyond response or
recovery from impacts, leading to longer-term re-
silience. EbA and Eco-DRR entails several aspects,
from prevention to increase community, eco-
system and institutional resilience of ecosystem,
strengthen public policy on Eco-DRR, enhance
preparedness and build back better.

Outreach into Sectors =» Opportunities in Opportunities in the humanitarian sector
for integrating ecosystem-based approaches to climate change and disaster risk reduction
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What does the sector have to do?

Ecosystem conservation, restoration and sustain-
able management are crucial for climate change
adaptation and disaster risk reduction, although,
advocacy, fund raising and joint efforts remain
necessary to address the negative impacts of cli-
mate change and disasters. Main challenges can
be identified in linking humanitarian assistance
to development activities, to increase the under-
standing of EbA and Eco-DRR by collecting specif-
ic data and strengthening capacities of partners to
integrate EbA and Eco-DRR into their strategies,
plans and projects. Indeed, capacity building, and
training on Eco-DRR and EbA to support their
integration in humanitarian assistance and ensure
cooperation could be seen as a major challenge.
Gathering evidence of the benefits of investing in
Eco-DRR and EDbA as opposed to the costs of inac-
tion or of hard engineering alternatives could help
overcome some of these challenges.

EbA and Eco-DRR can be part of long-term efforts
associated with development assistance, as they
lay the basis to bridge the humanitarian and de-
velopment gap. When it comes to humanitarian
action which covers recovery and reconstruction
practices, however, the environment often contin-
ues to be considered only as an afterthought (JEU,
2014). Nowadays, DRR and preparedness have a
direct link to humanitarian aid, but it is still neces-
sary to mainstream the ecosystem component into
this to promote both EbA and Eco-DRR. Currently,
a high percentage of funding is provided to carry
out specific DRR activities in the short term, while
it would be more effective to invest in ecosys-
tem-based initiatives with a long-term view.

A better coordination between humanitarian

and environmental actors combined with a rein-
forced consideration of environment and climate
knowledge in humanitarian assistance can ensure
the continuity of response activities into a more
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resilient reconstruction phase. Data sharing will tors should work together to ensure that the en-

facilitate synergies across sectors and underpin vironment is duly considered when planning for

a strengthened humanitarian-environmental humanitarian action, creating the basis for longer-

approach. Environmental and humanitarian ac- term recovery and resilience efforts.

Typical ecosystem-based approaches & technologies include the following:
Approach / technology examples Description et .
Land restoration (Ethiopia) - Wetlands International in collaboration with humanitarian partners, .

Wetlands International ?

including the Netherlands Red Cross worked on large-scale tree planting to
mitigate erosion and retain water by establishing a roadmap for improving
land and water health, and enhancing awareness through capacity building.

Water sanitation (Peru) - UNEP3

Project Agua Limpa: restoring the health of water supplies while boosting
biodiversity by restoring forests and rehabilitating river banks and riverside
vegetation in river basin.

Disaster risk knowledge
(Tajikistan) - European civil
protection and humanitarian aid

operations*

Villagers in Tajikistan put disaster risk knowledge in practice through training . T
session on ecological awareness to reduce risk and protect communities from
landslides and avalanches. Activity: tree plantation to reduce avalanches.

Population preparedness
through mangrove reforestation

(Philippines) - HEKS/EPER®

Mangrove reforestation and fruit tree planting along with training events for . R R LT Y
DRR committees and community members led to improved understanding of

local hazards, early warning systems and better community preparation thus

ensuring long term sustainability and the resilience of livelihoods to future

disasters.

Resilient coastal cities — USAID ¢

The goal is to enhance local collaboration and problem solving to support .
effective climate change adaptation. To do this, community assessment
approaches are tailored to community resilience needs at a city-wide

perspective so that stakeholders can absorb and contextualize community-

scale needs.

Green works and climate change

adaptation - ILO’

ILO in collaboration with national governments, employers and workers
promotes sustainable local reconstruction and recovery in times of conflict ..
and crisis, seeking to bridge immediate crisis recovery to long-term
development work. It aims to create jobs by restoring and protecting the
productive capacity of lands to create livelihood and income security for the
most vulnerable.

www.wetlands.org/video/building-ecosystem-resilience-ethiopias-somali-region

news.un.org/en/story/2010/06/340652-restoring-damaged-ecosystems-can-generate-wealth-and-employment-un-report

ec.europa.eu/echo/blog/meet-villagers-tajikistan-who-are-putting-disaster-risk-knowledge-practice_fr

www.seafdec.org.ph/wp-content/uploads/2016/03/AQDMatters May-Junel6 for-distribution.pdf

coastalresilience.org/project/nature-in-humanitarian-cycle

N oo A w N

www.ilo.org/global/topics/employment-intensive-investment/themes/green-works/lang--en/index.htm
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http://www.ilo.org/global/topics/employment-intensive-investment/themes/green-works/lang--en/index.htm
http://www.wetlands.org/video/building-ecosystem-resilience-ethiopias-somali-region
http://news.un.org/en/story/2010/06/340652-restoring-damaged-ecosystems-can-generate-wealth-and-employment-un-report
http://ec.europa.eu/echo/blog/meet-villagers-tajikistan-who-are-putting-disaster-risk-knowledge-practice_fr
http://www.seafdec.org.ph/wp-content/uploads/2016/03/AQDMatters_May-June16_for-distribution.pdf
http://coastalresilience.org/project/nature-in-humanitarian-cycle
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Photos, from top to bottom:

All flickr photos are licensed under CC BY 2.0
© Forest landscape restoration in Ethiopia. © Flickr, creative com-
mons, CIFOR, www.flickr.com/photos/cifor/35159438104 @ Climate
Centre Peru forecast-based financing humanitarian distribution.
©Flickr, creative commons, Serran6, www.flickr.com/photos/
climatecentre/25699041231 ® EU-funded disaster risk initiatives
prove crucial when sudden help is needed. A villager shows how his
vegetable garden got flooded when the water level rose. © Flickr, cre-

ative commons, EU/ECHO/Pierre Prakash, www.flickr.com/photos/

eu_echo/35521052513 @ Mangrove forest, Pandan Island, Puerto

Princesa, Palawan, Philippines. ©Flickr, creative commons, Storm

Crypt, www.flickr.com/photos/storm-crypt/3076940251 © Kingstown

as seen from Fort Charlotte, St Vincent. © Flickr, creative commons,

Andrew Moore, www.flickr.com/photos/andryn2006/34180537086

@ Construction of stone walls using the labour-based approach to

prevent slope erosion and protect the Gonaive Watershed, Haiti.

31 © Employment Intensive Investment Programme (EIIP)
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Advantages and challenges of mainstreaming Eco-DRR and EbA approaches:

According to priority 1 of the Sendai Framework,
“policies and practices for disaster risk manage-
ment should be based on an understanding of
disaster risk in all its dimensions ...hazard charac-
teristics and the environment” (UNISDR, 2015). To
achieve cross-sectoral implementation of policies
and practice, local and indigenous knowledge

and practices should be combined with scientific
knowledge mainstreaming the ecosystem compo-
nent thus ensuring EbA and Eco-DRR implemen-
tation.

A cross-sectoral approach, coupled with high in-
vestment and involvement of crucial sectors, e.g.
policy and decision makers, informed by the best
scientific and local knowledge ensures increasing
inter-institutional collaboration and community
capacity building. This combination helps to im-
prove human well-being, strengthen resilience
and enhance preparedness. Ecosystem-based
approaches within climate change adaptation
and DRR are useful not only for their capacity to
reduce and buffer against impacts of hazards, but
also for associated social, economic and cultural
benefits.

Despite advantages as aforementioned, there
remain many challenges particularly in the en-
hancement of existing partnerships and the crea-
tion of new ones along with an increase of funds
allocated to EbA and Eco-DRR projects. Further
action will be needed in the following areas:

e Enlarge the Humanitarian-Environmental co-
operation, integrating also the Development
sector.

32

® Promote synergies between Humanitarian,
Environmental and Development actors in the
production and sharing of knowledge and capac-
ities to design and implement EbA and Eco-DRR.
Promote open-access to data that do not present
any safety concern (population safety, conflict of
interest, etc.).

® Map environmental information, data and
assessments at different levels with focus on
preparedness, disaster-wide data, national level
coordination and direct programming imple-
mentation.

e Ecosystem risks are directly related to social vul-
nerability and success of Nature-based Solutions
in general, and particularly of EbA and Eco-DRR
approaches. Therefore, ecosystem risk assess-
ments (e.g. IUCN RLE methodology) should be
conducted as a key baseline for monitoring eco-
system health and identifying key threats and
mechanisms driving to biodiversity loss.

e During post-disaster phases, environmental
assessment tools should be framed according
to the range of users, aims and functionalities
within community consultation and engage-
ment; these should also be realistic in terms of
humanitarian response timelines and lack of
environmental expertise in many humanitarian
organisations.

¢ Increase the overall quality and accountability
of humanitarian action by assessing environ-
mental risk more accurately and from ear-
ly-stages of interventions.
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¢ Quantify benefits of EbA and Eco-DRR ap- approaches. Focus should be given to these new
proaches to demonstrate the value provided by concepts in order to endorse a longer term vision
ecosystem services; both approaches are still which directly benefits the affected communi-
both very underfunded, despite the evidence ties.
that every preparedness dollar has an impact in
the long term. It is recommended that suitable e Cope with the lack of institutionalization of en-
performance indicators be developed to improve vironment due to constant rotating personnel.

accountability, monitoring and knowledge man-
agement. * Work to develop ways to better integrate envi-
ronmental considerations into the humanitarian
® Broadening the engagement and awareness of programme cycle approach, starting from early
the donor community on these ecosystem-based planning stage.





https://iucnrle.org
http://www.eecentre.org/assessments
http://www.wocat.net/en
http://www.cedrig.org
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(Cheong et.al. 2013, Timmerman et.al. 2013 and
2015, Martin and Watson 2015). Scientists also
compare the strengths and weaknesses of built in-
frastructure, natural ecosystems, and point out the
innovative opportunities to combine the two into
hybrid approaches (Sutton-Grier et.al. 2015).

Some of the key benefits of Ecosystem-based ap-
proaches are summarized as follows:

e Multiple benefits: Besides risk reduction, eco-
system-based adaptation and disaster risk resil-
ience provide a multitude of benefits to society
and economy at low cost, including provision of
natural resources (food, fibres, medicine), water
regulation, climate change mitigation by carbon
sequestration, recreation and provision of habi-
tats for species.

Cost-effectiveness: As natural buffers, ecosys-
tems are often less expensive to maintain and
could be more effective than physical engineer-
ing structures. Depending on local conditions
and climate projections, hybrid green-grey in-
frastructure solutions that combine ecological
infrastructure (e.g. forests, wetlands) with built
infrastructure (e.g. dams, water retention ponds)
may work best in terms of public health, social
cohesion, urban biodiversity and mitigation,
creating win-win solutions for the environment,
society and the economy (NWP, 2017).

Contribution to the local economy and decent
jobs: Investing in infrastructure provides op-
portunities for employment creation, income
generation and inclusive economic growth. The
construction and maintenance of infrastruc-
ture create direct, indirect and induced impacts
through employment while the assets subse-
quently built up will improve access to services,

income, and sustained employment and trade
opportunities. The optimal use of local labour
and materials will have further backward and
forward linkages, stimulating the local economy
and contributing to poverty reduction as well as
ensuring sustainable construction practices.

¢ Adaptive management: Due to the fixed design

and purpose of built physical “grey” infrastruc-
ture measures, they often cannot be modified
afterwards; ecosystem-based or hybrid ap-
proaches, combining grey and green infrastruc-
ture can be adapted and managed more easily to
fulfil their functions for society.

Using local knowledge: Ecosystem-based ap-
proaches are often built on local, traditional or
indigenous knowledge. They acknowledge and
utilize this knowledge in combination with sci-
entific knowledge in the context of using land-
based and marine resources.

Practical examples of ecosystem-approaches are
also increasing in the face of climate change. For
example, Room for the River programme in the
Netherlands aims to bring back the natural river
flood plains and wetlands to act as buffer capac-
ities in case of increased river water levels. Green
Infrastructure Plan of New York City is building
rain gardens and other types of green infrastruc-
ture to manage storm water and improve water
quality in local waterways. ABC (Active, Beautiful,
Clean) waters policy tries to build attractive green
space, parks, water courses and green buildings to
capture and retain rain waters as well as to create
an attractive urban environment. Mangrove for
the Future (MFF) project restores mangrove forests
along the coastline in more than 10 countries in
Asia to protect coastlines as well as contribute to
the local livelihood.
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Photos, from top to bottom:

© Eco-engineering by using broom grass for
road stabilisation thus reducing landslides
risks, Nepal. © Sanjaya Devkota

® Mangrove restoration with hydrological plans
carried out by the Mangrove Action Project
(MAP) to reduce flood risks, Thailand. © MAP
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Typical ecosystem-based approaches & technologies include the following:

Approach / technology
examples

Environmental benefit

Risk reduction benefit

Socio-economic benefit

Use forests for disaster
mitigation - identify
areas where forests can
mitigate natural hazards
and plant and/or
protect forests in those
areas e.g. protection
forests in Japan and
Switzerland.

Providing habitats for
species, climate change
mitigation by absorbing
carbon, conserving
landscape beauty

Water retention,
prevention of landslides,
mitigating damage from
wind, airborne sand,
high-tides, tsunamis,
snow, fog, avalanches,
rock falls, flood damage
mitigation etc.

Firewood, fodder, timber,
other non-timber forest
products

Maintain and restore
mangroves for coastal
protection - protect
or/and plant mangrove
trees by evaluating

the environment and
selecting appropriate
species e.g. mangrove
reforestation in
Bangladesh.

Providing habitats for
species, climate change
mitigation by absorbing
carbon, conserving
landscape beauty

Mitigating damage from
wind, airborne sand,
high-tides, tsunamis,
preventing land erosion,
coping sea level rise

Increase of fish catch and
other aquatic resources,
eco-tourism opportunity,
firewood, fodder, timber

Use coral reefs and
seagrasses for coastal
protection - protect
coral reefs and sea
grasses by designating
marine protected areas.

Providing habitats
for species, creating
recreational opportunity

Mitigating wave energy,
cooping sea level rise,
coastal protection

Increase of fish catch and
other aquatic resources,
eco-tourism opportunity

Use wetlands for flood
control - use wetlands
or farmlands for flood
control.

Providing habitats
for species, creating
recreational space

Mitigating flood risk

Increase of fish catch and
other aquatic resources,
eco-tourism opportunity,
recreational space

Use protected areas for
disaster risk reduction
and reconstruction -
setting aside hazardous
area as protected areas.

Providing habitats
for species, creating
recreational space

Mitigating various
disaster risks

Eco-tourism opportunity,
recreational space

Apply ecological
engineering and
combine grey and green
infrastructure - e.g.
quasi-natural river
engineering.

Providing habitats for
species, conserving
landscape and seascape
beauty

Mitigating various
disaster risks

Increase of fish catch and
other aquatic resources,
eco-tourism opportunity,
recreational space
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Photos, from top to bottom:

All photos are licensed under CC BY 2.0
© Coastal forest, Vietham.©ICPM
. ® Mangrove Forest, Pandan Island, Puerto Princesa, Palawan,

Philippines. © Storm Crypt, www.flickr.com/photos/storm-

crypt/3076940251 @ Coral Reef at Palmyra Atoll National Wildlife

Refuge. ©Jim Maragos/U.S. Fish and Wildlife Service, www.
flickr.com/photos/usfwspacific/5565696408 @ Wetland, noo sun

dairy June 2012. © LivingLandscapeArchitecture, www.flickr.
com/photos/59834423@N04/9170494339 © Protected area of

Daugavgriva. © Jevgenijs Slihto, www.flickr.com/photos/101181388@

N07/16223299533 ® River Akerselva, Oslo: Griinerlgkka.

39 ©kaysgeog, www.flickr.com/photos/23351536 @N07/44380251455
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In 2011, the ILO coined the term “Green Works”

to refer to “infrastructure and related works that
have direct environmental benefits or are in
response to a specific environmental context in-
cluding changes in climate and extreme weather
events”. Different techniques appropriate to labour
based approaches can be used, for example on
road construction, including cold techniques with
bitumen emulsion, which avoid heating the aggre-
gates and can reduce the environmental impacts
and decrease occupational hazards (ILO, 2013).
Green Infrastructure (GI) encourages infrastruc-
ture investments by relying on services produced
by ecosystems, for example, using natural infra-
structure for flood protection, water purification
and storage, and by reducing runoffs. As such GI
through labour-based approaches can contribute
to decreasing ecological casualties while bringing
significant benefits to biodiversity, environmental
rehabilitation and increasing biodiversity.

Existing opportunities & required action

Entry points as opportunities for strengthening
ecosystem-based approaches for climate change
adaptation and disaster risk reduction for physical
and natural infrastructure include the following:

® Mainstreaming into various policies, plans and
strategies such as national development plans,
employment plans, infrastructure development
plans, environmental plans, adaptation plans
(NAP) (e.g. European Commission introduced
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Green Infrastructure Strategy in 2013; Japan
integrated Green Infrastructure into its 4th Na-
tional Infrastructure Development Plan in 2015).

Using strategic environmental assessment as
an opportunity to consider natural or hybrid
“green-grey” infrastructure as an option.

Pilot testing innovative technologies and ideas
and try to upscale them into technical standards
(e.g. Building with Nature programme is pilot
testing innovative technologies in private-public
partnership) and employment intensive invest-
ment programmes.

Use recovery and reconstruction process to in-
troduce ecosystem-based approach (e.g. green
works/infrastructure and approaches that were
integrated into Hurricane Sandy Rebuilding
Strategy and an international competition to
select Sandy recovery plans was organized under
these recommendations).

Empowering affected communities - especially
poor rural or urban ones, as well as indigenous
and tribal peoples - to adapt to the changing
climate is necessary to reduce future impacts on
their livelihoods and living conditions.

Recognizing that indigenous peoples’ traditional
knowledge often does not receive adequate focus
as a means for building climate resilience at the
local level.



Further action will be needed in the following
areas:

* Promote scientific research and pilot testing
to further accumulate evidence on ecosys-
tem-based approaches and scaling-up this
knowledge into technical standards and guide-
lines.

e Collect and revisit traditional knowledge and
practices on ecosystem-approaches and integrate
them into modern science.

e Encourage further collaboration among differ-
ent scientific disciplines and government sectors
such as civil engineering, disaster management,
climate change, ecology and natural resource
management.

e Device innovative comprehensive and inclusive
planning process that should inform to stake-
holders multiple benefits and risks of various
options for infrastructure design ranging from
physical to natural infrastructure in an unpre-
dictable changing climate.
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e Seek for more strategic, proactive, systems-level

approaches to infrastructure planning that en-
sure nature-based solutions are carefully consid-
ered and integrated across different sectors, in
close connection to the SDGs.

Mainstreaming green infrastructure into Na-
tional Adaptation Plans (NAP) and putting them
into practice to meet both climate change mit-
igation and adaptation objectives by reducing
infrastructure emissions and building resilience.

However, inadequate resources and poor govern-
ance often result in the poor provision of public
and community infrastructure, assets and ser-
vices. Those services that would help to manage
and cope by building climate resilience through
water and soil conservations schemes, but also
by supporting productive means of livelihoods
through better irrigation and transportation
systems, often receive limited attention in many
of the countries of the region. At the same time,
indigenous peoples’ traditional knowledge often
does not receive adequate focus as a means for
building climate resilience at the local level.
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All these activities are directly or indirectly at
risk due to a rapidly changing climate. Forest eco-
logical integrity, a common indicator to assess its
composition, structure and functionality, can be
impacted by climate-related events, in multiple
ways, according to the IPCC Fifth Assessment Re-
port (AR5):

e “Within this century, magnitudes and rates of
climate change represent high risk of abrupt and
irreversible regional-scale change in the com-
position, structure, and function of terrestrial
ecosystems” (IPCC, 2013).

¢ In addition, “increased tree mortality and associ-
ated forest dieback is projected to occur in many
regions over the 21st century, due to increased
temperatures and drought” (IPCC, 2013).

e “Forest dieback poses risks for carbon storage,
biodiversity, wood production, water quality,
amenity, and economic activity” (IPCC, 2013),
and has effects on non-timber forest products
and tourism.

Variations in climate conditions and extreme
events can alter the dynamics of plant diseases,
reproduction rates, population distribution of
species with commercial value, ecological inter-
actions between species, trophic relationships and
resilience of ecosystems (Dunlop & Brown, 2008)

as well as frequency and severity of forest fires.
These influences occur at the same time as effects
of direct human intervention affecting on forest
condition as result of timber extraction or leading
to their permanent or temporal removal through
disparate land-use change dynamics, as well as to
the establishment of tree plantations. Altogether,
multiple threats and drivers of change can lead

to different scenarios of transformation, that will
cause changes in both the ecological state of forest
(i.e. shifts in composition, structure), and on its
productivity, and will require innovative adaptive
solutions from the forestry sector.

Ecosystem services provided by forests provide im-
portant economic value. However, their value and
contributions to human well-being and economic
activity are not accounted by countries’ nation-

al accounts expressed in GDP nor in businesses’
accounting of assets and market transactions. In
Costa Rica, for example, the forestry sector con-
tributes 0.1 per cent of GDP, as usually calculated
from monetary transactions, but its contribution
rises to 2.0 per cent when associated ecosystem
services are considered. This is due to forests’
contribution to agriculture and hydroelectric pro-
duction (through water flow regulation), tourism
(through aesthetic and cultural values) and the
pharmaceutical sector (through biodiversity pres-
ervation) (ILO, 2018).
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Why ecosystem-based approaches should be deforestation and combating forest degradation,
strengthened while at the same time fulfilling their social needs
(ILO, 2017).
Forests and climate mitigation are intrinsically
linked since forests are a source of carbon emis- In the context of disaster risk reduction, forests
sions while also contributing to carbon removal increase resilience within hydrologic and soil sys-
from the atmosphere. Forest conversion and tems, configure natural barriers to retain storms
degradation are a source of carbon emissions that and winds, provide stability to prevent future
contribute to GHG emissions causing climate landslides, configure micro-climates against heat
change. In contrast, conserving forests or avoiding waves and reduce risks of other erosion and deser-
their conversion to other land uses, as well as sus- tification.

tainable management of forests, both constitute

mitigation and adaptation measures against this Within that context, different management strate-
problem (WWF, 2018). In addition, sustainable gies are employed by foresters to aim for achieving
forest management “can increase the resilience of a climate-resilient tree species composition, that
communities by providing fundamental econom- can also lead to improving the contribution of

ic, social and environmental services such as food, forests to climate mitigation, resilience, as well
wood energy, shelter, fodder and fibre, as well as as their economic benefits. Due to the long rota-
income and employment and the conservation of tion times, foresters are usually well-practiced at
biodiversity” (FAO, 2016). planning for the long-term, however not all strat-

egies (e.g. introduction of exotic species, GMOs)

Around 70 million indigenous and are necessarily beneficial for ecosystem

tribal peoples, and other local resilience and there is a high risk of

communities, are dependent on maladaptation. Undertaking and
forests to meet their livelihood accessing relevant research and
needs. While they face chal-

lenges from the impacts of

implementing adaptive manage-
70 i lli o n ment are essential components of
indigenous and tribal
peoples, and other local
communities, are de-
pendent on forests

climate change, or the devel- management planning. Therefore,

opment of market economies, adaptive and climate smart forest

their traditional knowledge on management is a key component

natural resources management, of a integrated landscape, territorial

and traditional systems of produc- and watershed approach that can en-

tion contribute to build a sustainable sure resilience to shocks but also bring other
relationship with natural resources, which be- social, economic and environmental co-benefits
comes fundamental for reducing emissions from (FAO 2017a).
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Typical ecosystem-based approaches, technologies and techniques within the forestry sector include

the following:

Approach / technology examples?

Environmental
benefit

Risk reduction
benefit

Socio-economic
benefit

Forest conservation and
management: strategies to manage
ecosystems and increase forest
integrity: including new protected
areas, management of strategic
areas for carbon capture, increase
governance of forest and planning of
connectivity.

Population
conservation, erosion
prevention, ecological
integrity

Buffering of extreme
temperatures and
precipitation, flood
risk reduction, storm
risk reduction

Income generation,

job creation, provision
of non-timber forest .
products

Sustainable forest management
according with the study of
opportunities, climatic threats and
risks, futures scenarios of use of the
land, local or regional priorities and
markets.

Population
conservation,
ecological integrity

Buffering of extreme
temperatures and
precipitation, flood
risk reduction, storm
risk reduction

Income generation,
job creation, provision
of wood, fuel and
fibre

........’..

Forest landscape / ecological
restoration: recovery, rehabilitation
and/ or restoration of degraded
forests.

Population
conservation, increase
of ecological integrity,
erosion prevention,
carbon sequestration,
climate regulation,
recreation, fresh
water provision,
habitats for species

Buffering of extreme,
temperatures and
precipitation, flood
risk reduction, storm
risk reduction

Income generation,
job creation provision
of wood, fuel and

fibre ‘

Source: (Lhumeau & Cordero 2012, WWF 2018)

2 The magnitude of the benefits and/or main trade-offs associated with different environmental and socio-economic benefits are not analyzed in this
document. There is also no distinction between more commercial-driven practices from others that can be associated with traditional local manage-

ment of natural resources.
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Photos, from top to bottom:
© Aerial view of the Amazon rainforest, near Manaus, the capital of
the Brazilian state of Amazonas. Brazil. ©Flickr, creative commons,

Neil Palmer/CIAT, www.flickr.com/photos/cifor/35525190330, is
licensed under CC BY 2.0 @ Forest garden in Borneo, Indone-
sia. ©GIZ Indonesia, Forests and Climate Change Programme,

FORCLIME © Forest restoration. © GIZ/Andrea Bender
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Existing opportunities & required action

Entry points

Examples

International agreements
and pledges

REDD+ strategies, national adaptation strategies, NDCs in the context
of UNFCCC, biodiversity goals under CBD, and SDGs national strategies,
Bonn Challenge and Forest Landscape Restoration pledges.

National and
sub-national policies

Forest sector policy, fiscal incentives and subsidies, land use and
environmental policy, finance, and trade agreements.

Planning
instruments

At the sector level (e.g. long- and medium-term forest sector plans,
sustainable forest management strategies, skills development strategies);
at the landscape-level (e.g. ecological and economic zoning); and at the
production and / or management units level (e.g. forest management
plans, training, conflict resolution, and benefit sharing schemes).

Transnational regulations (e.g. Forest Law Enforcement, Governance and
Trade (FLEGT)) and national forest-related regulations.

Economic and
fiscal instruments

Command and @
control instruments
Q00

Timber taxes, Payments for Ecosystem Services (they can also be
considered under the national/sub national policies).

Informative

Forest extension, farmer-to-farmer schemes, collaborative agreements

measures between companies or smallholders, or traditional systems based on
local knowledge.

Voluntary Voluntary certification schemes including forest certification (e.g. FSC)

measures and other social and environmental safeguards.

Institutions Organizational strengthening, improved transparency, streamlining
bureaucratic processes, adopting high-tech monitoring technologies,
targeting, for example, Ministries of Agriculture and Forestry, forest
industry, forest user associations.

Management types Sustainable forest management, collaborative and participatory forest
management.
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Public Employment Programmes (PEPs) can pro-
vide alternative employment with better working
conditions and income for poor persons who are
engaged in deforestation and over-harvesting.
PEPs can direct their labour towards environmen-
tally sound activities such as reforestation and
other agro-forestry activities, instead of environ-
mental destruction (ILO, 2018).


http://www.flickr.com/photos/cifor/35525190330
https://creativecommons.org/licenses/by/2.0/



http://www.fao.org/forestry/climatechange/en
http://www.fao.org/forestry/climatechange/en
http://www.fao.org/3/i8324en/i8324en.pdf
http://www.fao.org/3/i8324en/i8324en.pdf
http://wwf.panda.org/about_our_earth/deforestation/climate_change_and_forest
http://wwf.panda.org/about_our_earth/deforestation/climate_change_and_forest
http://wwf.panda.org/about_our_earth/deforestation/forest_publications_news_and_reports/living_forests_report
http://wwf.panda.org/about_our_earth/deforestation/forest_publications_news_and_reports/living_forests_report
http://wwf.panda.org/about_our_earth/deforestation/forest_publications_news_and_reports/living_forests_report
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Finally, it is important to remember that water

is the agent that delivers most of the impacts of
climate change to society and economy for ex-
ample to the energy, agriculture, industry and
transport sector. A majority of climate change
impacts are perceived through water-related
disasters; over the last twenty years, the over-
whelming majority (90 per cent) of disasters have
been caused by weather-related events, most of
them were water-related, such as floods, droughts,
storms etc. (UNISDR, 2015). Water-related natural
hazards, such as floods and droughts, can affect
water supply and sanitation infrastructure, lead-
ing to significant economic and social losses and
impacts. Such hazards are projected to increase
in frequency and intensity as a result of climate
change. The short and long-term impacts of wa-
ter-related extreme events include loss of life,
spread of communicable diseases, interruptions in
water and food-provisioning systems, damage to
financial assets and social disruption (Mata-Lima
etal, 2013).

Why ecosystem-based approaches should be
strengthened

Terrestrial and water-related ecosystems play an
important role in the global water cycle. Forests,
grasslands, wetlands, rivers, aquifers and lakes, are
crucial for ensuring goods and services like drink-
ing water, food, energy and climate resilience.
Recognizing this role and the interactions between
them, is critical to managing water resources and
basins sustainably. Natural resources like water, as
well as ecosystem services, are the basis of all eco-
nomic sectors and local livelihoods.

The water sector must deal with the complex task
of securing and balancing water for people, indus-
try, food production, navigation, hydropower and
the environment (and others). Yet, the dependen-
cy of human well-being on ecosystems has been
given insufficient attention whence, historically,

narrow economic pursuits have been given pri-
ority over other concerns. On top of that, there
are many other stresses than climate change on
freshwater resources, with water quality and avail-
ability impacted by growing demand, population
growth, unsustainable consumption, wasteful
practices, and pollution. Therefore, a better in-
tegration between sectoral and environmental
policies is a prerequisite to achieving sustainable
development. Such integration, in order to be suc-
cessful, needs to put sustainable water security at
the forefront.

Water security is defined by United Nations as “the
capacity of a population to safeguard sustainable
access to adequate quantities of acceptable quality
water for sustaining livelihoods, human well-be-
ing, and socio-economic development, for ensur-
ing protection against water-borne pollution and
water-related disasters, and for preserving ecosys-
tems in a climate of peace and political stability”
(Working Definition by UN-Water 2014). Ecosys-
tem-based approaches are a central component of
a water security approach, allowing the possibility
to maintain and enhance the functionality of
ecosystems, aiming to maximize and optimize the
total value of the ecosystem services by conserving
and even enhancing these functions for the next
generations. Concepts, like Sustainable Drainage
Systems (SuDS), Natural Water Retention Measures
(NWRM) are gaining importance within holistic
water management strategies. Therefore, an Eco-
system-based adaptation and Eco-DRR approach
within the water security agenda can help the wa-
ter sector in multiple ways such as:

 Storing water and enhancing water quality:
Ecosystems, such as forests and wetlands play
a crucial role in water provision and regula-
tion. They store and gradually release water
during drier periods and create a favourable
microclimate. This helps to reduce costs for
artificial storage and water pumping. Buffer
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strips and ground cover help to prevent a sil-
tation of creeks and rivers.

Minimizing impacts from extreme weather
events and climate variability: Inland water
ecosystems including rivers and meadows
have a significant risk reduction function for
extreme rain and flood events by absorbing
and holding excessive water.

Enhancing the ecological integrity and

functionality that sustains water regulation:

A holistic management of ecosystems within
alandscape, by using integrated watershed
management approaches, significantly
strengthens water regulation services.

* Providing sustainable development benefits:
Ecosystems help to secure and to filter clean
water for domestic consumption and sanita-
tion, food production and other purposes. If
well combined with build infrastructure, they
strengthen zero hunger policies, sustainable
communities, good health and well-being.

* Co-benefits on climate mitigation, by con-
serving and possibly enhancing natural car-
bon stocks.

* Contributing to the overall climate resil-
ience of societies both in rural and urban
areas.
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Typical ecosystem-based approaches, technologies and techniques within the water sector include
the following: 2

Approach / technology examples

Environmental
benefit

Risk reduction
benefit

Socio-economic
benefit

Green infrastructure in urban areas and their
hinterland? (including the use of green roofs,
porous pavements, and urban parks) can im-
prove storm water management and reduce
flood risk in cities, and can moderate the
heat-island effect, as well as having co-ben-
efits for mitigation. Many ecosystem services
that are relevant to the city’s resilience may be
provided well outside its geographical area, and
hence natural buffers in the rural hinterland

of the city and wider surrounding landscape
should be considered, as well as cooperation
with municipalities and citizens there to estab-
lish a regional approach of land use planning to
protect the buffers. It is important to consider
that green infrastructure can be a valuable
supplement to grey infrastructure that will still
be needed. The right combination of green and
grey is the most promising way. In this regard
“flexible infrastructure” that can adapt to dif-
ferent future climate scenarios/ pathways can
be a crucial quality of such grey infrastructure.

Improved micro-

climate, improved
habitat for urban

species

Flood protection,
reduction of
extreme weather
event risks

Risk reduction

for people and

infrastructure,

new recreation
areas, aesthetic o
appreciation and .°
inspiration for .
culture, improved
well-being

(health);

new opportunities

for employment,
innovations,

public/ private
partnerships

Strategic selection of the size, location, and
layout of protected areas. Keeping abreast
the practical potential of implementing policy
and/or legal instruments to keep the area
protected. Social issues such as local conflicts,
loss of livelihoods with little or no system in
place to counteract that are often major on-
the-ground challenges faced locally. Thus,
community-based adaptation measures, along
with EbA approaches should go hand in hand
in inherently complex locations.

Conservation

of biodiversity,
carbon storage
and sequestration

Buffer zones,
flood protection,
secured water
provisioning,
reduction of
extreme weather
event risks

Improved water

provisioning, qual-
ity and security,
benefits to live- Lot
lihoods through  @°
sustainable use

(tourism, biodi-
versity-derived

products)

Reduction of non-climate stresses, promote
effective and equitable governance and resto-
ration of degraded ecosystems.

Conservation

of biodiversity,
carbon storage
and sequestration

Sustainable
management of
natural resources

Improved live-
lihoods of local
communities

2 panorama.solutions/en/solution/storm-water-management-and-urban-regeneration-malm%C3%B6

3 panorama.solutions/en/solution/storm-water-management-and-urban-regeneration-malmé
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Photos, from top to bottom:
@ Mexico city. ©GlZ/Mathias Bertram @ Village forest manage-
ment planning, Ban Lou, Lao. © GIZ/Sebastian Koch ® Resource
assessment in mangroves in Vietnam. © GIZ Vietnam
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Approach / technology examples

Environmental
benefit

Risk reduction
benefit

Socio-economic
benefit

Landscape and watershed management and
river basin management by including a mul-
titude of ecosystems, land use systems and
stakeholders relevant for improving water
regulation and provision3.

Fresh water
provisioning,
improved water
regulation, carbon
sequestration,
provision of
habitats for
species

Flood protection,
drought risk
reduction

Improved water
provisioning and
quality, for people
(consumption,
sanitation) and
production sectors
(e.g. agriculture,
industries, energy
production)

Restoration of wetlands, artificial wetlands -
Restoring degraded, damaged, or destroyed
wetlands or creating artificial wetlands reduces
discharge volumes by providing retention ar-
eas, enhances biodiversity and water quality,
and supports livelihoods of local communities.
Wetlands and other natural “sponges” do not,
however, influence the peaks of extreme flood
events once soils are completely saturated.

Fresh water
provision and
sanitation,
improved water
regulation,
reduced carbon
emissions,
higher carbon
sequestration,
provision of
habitats for
species

Flood protection,
drought risk
reduction, storm
buffering

Improved water
provision and
quality, for people
(consumption,
sanitation) and
production sectors
(e.g. agriculture,
fisheries,
industries, energy
production)

Restoration of flood plains to (re-)create nat-
ural retention areas for flood water. Also, the
tendency of communities to live in riverbank
areas should be reduced and land use plans
may have to be revised and adapted.

Improved water
regulation, erosion
prevention,
provision of
habitats for
species

Flood protection

Risk reduction

for people,
infrastructure

and industry,
improved water
provision and
quality, for people
(consumption,
sanitation) and
production sectors
(e.g. agriculture,
industries, energy
production)

panorama.solutions/en/solution/tacan%C3%A1-watersheds-implementing-transboundary-water-governance-through-local-community
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Existing opportunities & required action
Several entry points for strengthening ecosys- tion and disaster risk reduction within the water

tem-based approaches for climate change adapta- sector do exist already and include the following:

Entry points

Examples

Policies Water security policies, basin, national and subnational climate change
@ adaptation policies, disaster risk reduction policies, national climate
change mitigation plans (as many ecosystems have ecosystem services that
serve both mitigation and adaptation (e.g. mangroves, peatlands)).
Planning Water sector plans, watershed plans, runoff master plans, development
instruments planning (e.g. engineering sector, agriculture sector), urban planning,

forestry (peatlands and mangroves), integrated coastal zone management
plans, spatial plans, protected areas plans, integrated river basin plans,
wetland management plans.

Command and
control instruments

Water standards, environmental and social impact assessments, ministerial
guidelines (e.g. for coastal zone management projects).

Economic and
fiscal instruments

Payment for ecosystem services, ecological fiscal reform, environmental
taxes, water funds, green taxes and subsidies, water funds, mainstreaming
of green accounting (in local and national) budgetary processes.

Informative

Education and extension programmes, participatory planning, water

measures and nexus dialogues. Dialogue with the broader civil society at local and
transboundary levels.

Voluntary Water stewardship.

measures

Institutions

Water regulating bodies, water providers, Ministry of Environment,
Ministry of Agriculture, Ministry of Energy, Planning Ministry, Alliance for
Water Stewardship, civil society networks.

Management types

Landscape restoration, integrated water resource management, integrated
coastal zone management, transboundary water cooperation.
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