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Opportunities in 

the water sector 1 
for integrating ecosystem-based approaches to climate change and disaster risk reduction

How is the water sector affected by climate 
and disaster risks?

Climate change has the potential to impact sig-
nificantly on water resources. According to the 
United Nations World Water Development Report 
(WWAP, 2019), “over 2 billion people live in coun-
tries experiencing high water stress, and about 
4 billion people experience severe water scarcity 
during at least one month of the year”. Moreover, 
according to (Vörösmarty et al., 2010), 80 per cent 
of the world’s population already suffers serious 
threats to its water security, as measured by indi-
cators including water availability, water demand 
and pollution. And this stress levels will continue 
to increase as demand for water grows and the 
effects of climate change intensify, limiting the 
possibility of global population to safely manage 
drinking water and sanitation services. 

A rapidly changing climate is altering the already 
precarious availability of water and therefore 
threatens water security. The IPCC states in the 
5th Assessment Report AR5 (2014) and in the 1.5C 
Special Report (2018) that changing climate over 
the past several decades can be associated with 
changes in key components of the hydrological 

cycle. For example, changes 
in precipitation (annual 

and seasonal pat-
terns, intensities, 

and extremes) 
have been ob-
served around 
the world, 

IPCC also states that climate change is projected 
to (i) reduce renewable surface water and ground-
water resources significantly in most arid / dry 
subtropical regions; (ii) increase the frequency of 
meteorological droughts (less rainfall) and agricul-
tural droughts (less soil moisture) in presently dry 
regions; (iii) increase the frequency of short hydro-
logical droughts (less surface water and ground-
water) in dry regions; and (iv) negatively impact 
freshwater ecosystems by changing streamflow 
and water quality. However, a key fact to consider 
is that there is significant variability and uncer-
tainty regarding projections of clear trends in 
changes to annual precipitation due to a changing 
climate, compared to other types of projections.

Multiple climate related alterations can result in 
changes in annual and seasonal flow regimes, 
groundwater–surface water interactions and, 
therefore, affect raw water availability, which can 
also affect water quality and biodiversity. Even 
though water moves through the hydrologic cycle, 
it is a locally variable resource, and vulnerabilities 
to water-related hazards differ between regions. 
Further, changes in the hydrologic cycle due to cli-
mate change can lead to diverse impacts and risks 
on people and nature, and they are conditioned by 
and interact with non-climatic drivers of change 
and water-management responses (e.g. dispro-
portionate and inequitable water allocation to the 
multiple users and sectors in basins). If the trend 
is less water availability, this will also exacerbate 
competition for water among different users and 
sectors. 

1	 The development and authorship of the sectoral brief “Opportuni-
ties in the water sector for integrating ecosystem-based approaches 
to climate change and disaster risk reduction ” was led by the World 
Wide Fund for Nature (WWF).
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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 
et al., 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:

yy 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. 

yy 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. 

yy Enhancing the ecological integrity and 
functionality that sustains water regulation: 
A holistic management of ecosystems within 
a landscape, by using integrated watershed 
management approaches, significantly 
strengthens water regulation services. 

yy 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.

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

yy Contributing to the overall climate resil-
ience of societies both in rural and urban 
areas.

Photo: Mono Delta, Benin and Togo. © PANORAMA GIZ Solutions 
3
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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 3 (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 
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-
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-malmö

http://panorama.solutions/en/solution/storm-water-management-and-urban-regeneration-malm%C3%B6
http://panorama.solutions/en/solution/storm-water-management-and-urban-regeneration-malm%C3%B6
http://panorama.solutions/en/solution/storm-water-management-and-urban-regeneration-malm%C3%B6
http://panorama.solutions/en/solution/storm-water-management-and-urban-regeneration-malmö
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Photos, from top to bottom: 
 Mexico city. © GIZ/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 provision 3.

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)

4	 panorama.solutions/en/solution/tacan%C3%A1-watersheds-implementing-transboundary-water-governance-through-local-community

http://panorama.solutions/en/solution/tacan%C3%A1-watersheds-implementing-transboundary-water-governance-through-local-community
http://panorama.solutions/en/solution/tacan%C3%A1-watersheds-implementing-transboundary-water-governance-through-local-community
http://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-
tem-based approaches for climate change adapta-

tion and disaster risk reduction within the water 
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  
instruments 

Water sector plans, watershed plans, runoff master plans, development 
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  
measures

Education and extension programmes, participatory planning, water 
and nexus dialogues. Dialogue with the broader civil society at local and 
transboundary levels.

Voluntary  
measures

Water stewardship.

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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