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Biodiversity management and 
ecosystem connectivity

Adaptation actions that increase the resilience of biodiversity and ecosystem services to 
climate change include responses like minimising additional stresses or disturbances, 
reducing fragmentation, increasing natural habitat extent, connectivity and 
heterogeneity, and protecting small-scale refugia where microclimate conditions can 
allow species to persist. Building the resilience of biodiversity and supporting 
ecosystem integrity increase people's resilience and adaptive capacity to climate change 
as these offer benefits such as the provisions for food, fibre and water, livelihoods, 
health and well-being, while contributing to disaster risk reduction. These actions 
include nature-based solutions (NbS) which emphasise ecological approaches and 
biodiversity conservation.

Relevant targets: Land degradation neutrality by 2030 (UNCCD); 
SDG Target 15.3: By 2030, combat desertification, restore degraded 
land and soil, including land affected by desertification, drought 
and floods, and strive to achieve a land degradation-neutral world; 
Convention on Biological Diversity (CBD) Target 21: Ensure that the 
best available data, information and knowledge, are accessible to 
decision makers, practitioners and the public to guide effective and 
equitable governance, integrated and participatory management of 
biodiversity, and to strengthen communication, awareness-raising, 
education, monitoring, research and knowledge management. 
Additionally, in this context, traditional knowledge, innovations, 
practices and technologies of indigenous peoples and local 
communities should only be accessed with their free, prior and 
informed consent, in accordance with national legislation; CBD 
Target 2: Ensure that by 2030 at least 30% of areas of degraded 
terrestrial, inland water, and marine and coastal ecosystems are 
under effective restoration, in order to enhance biodiversity and 
ecosystem functions and services, ecological integrity and 
connectivity.; Sustainable Development Goals (SDG) 6.6: By 2020, 
protect and restore water-related ecosystems, including 
mountains, forests, wetlands, rivers, aquifers and lakes.

Land Degradation Neutrality 2030 (UNCCD) Progress: 
According to the Global Land Outlook 2, up to 40 % of the 
planet’s land is degraded which directly affects half of 
humanity and threatens roughly half of global GDP (USD 44 
trillion). The current trend indicates further land and 
natural resource degradation, while the demand for food, 
feed, fibre, and bioenergy continues to rise. Land 
management practices and climate change continue to 
cause widespread soil erosion, declining fertility and 
further loss of natural areas due to expanding agriculture. A 
persistent, long-term decline in vegetative productivity is 
observed with sub-Saharan Africa being the worst affected 
region. Land degradation causes substantial carbon 
emissions through loss of soil organic carbon, vegetation 
and peatland degradation/conversion amongst others. Also 
for wetlands the trend is negative. In the past 300 years, 
over 85% of the planet’s wetlands have been lost, mainly 
through drainage and land conversion while several of the 
remaining wetland areas have degraded. Since 1970, 81 % 
of species dependent on inland wetlands have declined 
faster than those relying on other biomes, and an 
increasing number of these species are facing extinction 
[The Sustainable Development Goals Report 2022].

National governments, 
citizens/locals, cities, 
businesses and NGOs, 
international 
organisations (e.g. CBD) 
and environmental 
groups.

National governments: set targets and provide 
Means of Implentation (MoI); Regional and local 
stakeholders: to drive action, increase acceptance 
and to adapt and contextualize measures to local 
(social, political, economic and natural) conditions. 

Inclusion of local communties is key 
because measures on biodiversity 
management and ecosystem connectivity 
need to reflect on the needs and 
preferences of local communities to 
facilitate the long term success of the 
activities while reducing vulnerabilities of 
local stakeholders (e.g. creating new 
livelihood opportunities). This can further 
ensure community buy-in and long term 
sustanability of measures undertaken. 
There are strong synergies among 
deforestation and loss of biodiversity, 
climate change and vector borne diseases. 

Heat extremes, urban heat; biodiversity 
loss and their habitats, changing 
precipitation regimes, pest and disease 
outbreaks, increased incidents of wildfire, 
increased frequency and severity of 
storms.

Planning requires strengthening 
transboundary, inter-institutional 
collaboration covering different sectors 
and promoting cross-sectoral decision-
making.

There are widening disparities between the 
estimated costs of adaptation and deficit in 
finance allocated to biodiversity 
management and ecosystem connectivity 
adaptation. More financial support is 
needed to implement measures [IPCC AR6, 
2023]. 

Technology development and transfer has focused on 
research and methods development. There is still need 
for market development and innovative business 
models such new carbon standards for ecosystem 
restoration (e.g. Ecosystem Restoration Standard 
which are designed to measure and verify impacts on 
climate, biodiversity, and livelihoods) biodiversity 
projects to access the carbon markets.

To increase share participations, 
countries need support to strength 
institutions and programme to focus and 
deploy nature-based solutions, foster 
inclusive governance, and have context 
specific balanced scientific as well as 
indigenous and local knowledge 
expertise. The UN Decade on Ecosystem 
Restoration leverages attention that 
supports capacity building on 
biodiversity management and ecosystem 
connectivity, but also social protection 
and financial instruments that are 
relevant for knowledge transfer. 
International organizations such as 
UNFCCC and UNITAR play a role to 
enhance capacity building.

There is limited evidence of the 
extent to which adaptation is 
taking place and hardly any 
evaluation of the effectiveness of 
adaptation measures in the 
scientific literature. This gap needs 
to addressed, to ensure a baseline 
is available against which to judge 
effectiveness and develop and 
refine adaptation in future [WGII 
CH2 {4.8.2}]. Biodiversity 
management, restoration and 
ecosystem connectivity plans are 
implemented inadequately, 
unevenly and incrementally, 
mainly due to the lack of sufficient 
knowledge and information for 
scaling up Ecosystem based 
Adapation (EbA) and inadequate 
technical capacity in developing 
countries [GST.TD. 2023].

Integration into adaptation planning at all 
levels, across different ecosystems and 
regions, and across all sectors in the NAP 
process is key - some NAPs are doing so. 
Further aligment with SDGs for better 
synergy and coordination between nature-
based solutions and adaptation policies is 
becoming visible.

Social co-benefits includes improved 
community health, recreational 
activities and ecotourism, which are co-
produced by harnessing ecological and 
social capital to promote resilient 
ecosystems with high connectivity and 
functional diversity [IPCC, 2022]. Other 
co-benefits may include new business 
opportunities, livelihood diversification, 
increase wild and cultivated food 
sources.

Biodiversity management and ecosystem 
connectivity have mitigation co-benefits 
through carbon sequestration with 
Ecosystem-based Aadaptation(EbA) and 
Nature-based solutions (NbS). New 
carbon standards are developed for 
restoration/biodiversity projects to 
access the carbon markets. However, 
quantification of the overall mitigation 
value remains challenging.

No agreement on Monitoring Evaluation and Learning (MEL) 
framework. The Adaptation Gap Report 2022 revealS that there is 
limited evidence of the extent to which adaptation that protects 
ecosystems and biodiversity is taking place and scantly any evaluation 
of the effectiveness of adaptation measures appears in the literature. 
This gap needs to addressed, to ensure a baseline is available against 
which to judge effectiveness and develop and refine adaptation in 
future. Many proposed adaptation measures have not been 
implemented [WGII CH2].

Forest based adaptation

Forest-based adaptation includes sustainable forest management, forest conservation 
and restoration, reforestation, natural regeneration, afforestation, agroforestry and 
silvopastoral systems, and urban tree management. It includes actions to strengthen 
the adaptive capacity and resilience of forests to climate change. Forest based 
adaptation also provides ecosystem services such as water retention, flood hazard 
reduction and livelihood opportunities that reduce vulnerabilities.

According to the UN Strategic Plan for Forests 2017—2030, the 
target is to increase forest area by 3% worldwide by 2030, 
signifying an increase of 120 million hectares. Other related targets 
are: SDG 15.2 by 2020, promote the implementation of sustainable 
management of all types of forests, halt deforestation, restore 
degraded forests and substantially increase afforestation and 
reforestation globally; SDG 15b: Mobilize significant resources from 
all sources and at all levels to finance sustainable forest 
management and provide adequate incentives to developing 
countries to advance such management, including for conservation 
and reforestation.

2030 (SDG 15) & United Nations Strategic Plan for Forests 
2017-2030 targets. Progress reported by FAO: Globally, the 
area of forest under management plans has grown by 233 
million Ha since 2000, reaching 2.05 billion Ha in 2020, with 
increases in all regions. Most (96 %) of the forests in 
Europe have management plans; on the other hand, 
management plans exist for less than 25 % of forests in 
Africa and less than 20 % of forests in South America [FAO 
status and trend report, 2022].

Local forest groups, 
especially indigenous 
communities, national 
governments, citizens, 
businesses, cities and 
international 
organizations such as 
FAO, United Nations 
Forum on Forests, The 
Center for International 
Forestry Research, 
World Agroforestry.

National government: support forest communities 
with measures, as well as remove barriers to 
enhance forest-based adaptation; FAO promote 
capacity in developing countries and in assessing 
the global status of forests; International 
organisations: support countries to harmonise 
policies, strategies and actions to ensure 
sustainable management of forests; Collaborative 
Partnership on Forests (CPF): promote the 
significant of forests in the global policy agenda; 
UNREDD: provide technical assistance and 
knowledge, focusing on forest-based adaptation 
and nature-based solutions; The Global 
Environment Facility (GEF) and Green Climate Fund 
(GCF) Provide access and favourable conditions to 
finance; Local groups including indigenous people, 
residents and community: co-creation and 
ownership of actions, sharing of traditional 
knowledge and practices, long term sustainability. 

Forest-based adaptation is a political and 
governance issue that must mobilise all 
stakeholders to combine top-down and 
bottom-up approaches. All-actors 
inclusion is significant. Specifically, 
community forest groups, Indigenous 
Peoples and local communities, (including 
farmers, silvopastoralists, wood and non-
wood harvesters) should be at the centre 
of adaptation and forest and tree 
management. [FAO, 2022].

Increased incidents of wildfire; flood; 
landslides; extreme temperatures;  storm 
surge (sea-level rise); increase pest and 
disease outbreaks; new vector-borne 
diseases; increased frequency and severity 
of storms.

Governments should provide details on 
actions to achieve forest-based 
adaptation in NAPs. IPCC’s WGII 
highlights the need for cooperation 
(and working) with local communities 
and recognition of Indigenous Peoples’ 
rights. Strengthening forest governance, 
including clear land tenure rights and 
decentralisation of forestry issues is 
needed. Further, planning needs to 
increase and promote community 
forestry programmes and state-owned 
forests for local management to 
increase operationalization across 
multiple levels of government. This is 
required especially in forested areas, 
mainly tropical forests.

Evidence shows that: 1) Country targets are 
conditional on international climate finance. 
2) Limited access to funding for forest-based 
adaptation, such as that engage local 
communities and Indigenous Peoples. Need 
for finance mechanism that are accessible, 
gender-inclusive, support youth initiatives, 
and urgently make funding available and 
accessible to Indigenous Peoples, Afro-
descendant, and local community women’s 
organisations in countries in the Global 
South that have been historically under-
supported and under-funded is underlined. 
3) Micro-financing schemes are necessary  
(e.g. facilitate transition to agroforestry 
systems.). Loans for trees to implement 
agroforestry systems / reforest and 
supporting forest based business cases have 
been highlighted to play major roles in 
forest-based adaptation.

Implementation gaps reveal that technology 
development is needed, including natural capital. 
Technology can be utilised for monitoring and 
evaluation of forest-based adaptation such as drones 
to collect aerial and terrestrial data to generate and 
show 3D models, time lapse images, river morphology, 
land-use, vegetation health, and soil-moisture 
mapping. For that building capacity of local people to 
adjust technologies and apply at local levels is needed.

Capacity building about forest's different 
species, biodiversity and different 
management options could enhance 
forest-based adaptation actions. 

Forest-Ecosystem Adaptation 
measures (e.g. EbA & NbS) 
themselves are vulnerable to 
climate change impacts. To remain 
effective such measures, need to 
take into account future projection 
of climate change [WGII CH2]; 
Limited knowledge on the location 
specific effectiveness of adaptation 
and transferability.

Climate policy supporting forest-based 
adaptation and forest policies might be 
integrated with other various policies such 
as water policy, energy policy, NDPs.

Forest based adaptation generates 
multiple benefits (e.g. local economic 
value creation, new employment 
opportunities, cleaner air) and has 
synergies with the water-energy-land-
food nexus. Benefits in the form of 
diversification of local economies and 
livelihoods (through jobs, agro-forestry 
productivity) clean air, water, medicine 
are highly cited.

Forest-based adaptation, together with 
reducing deforestation and degradation 
can mitigate 4–20% of global emission-
reduction targets required to meet the 
+2°C limit of the Paris Agreement. Forest-
Based adaptation contributes to almost 
all 17 SDGs, with synergies across sectors.

MEL can build on FAO Status of, and trends in, the global core set of 
forest-related indicators. Existing monitoring and evaluation 
frameworks are limited and often blind to trade-offs and do not help 
to enable synergies between different outcomes. They tend to focus 
on outputs and value for money and fail to assess the longer-term 
qualitative dimensions of adaptation and resilience, such as flexibility, 
learning and capacity development. [FAO, 2022]. Going forward, it is 
important to put in place good monitoring and evaluation of forest 
based adaptation. For EbA, there are good examples of measuring 
changes in response to adaptation measures, but these remain 
relatively rare globally.

Integrated coastal zone 
management

Integrated coastal zone management (ICZM) is widely recognised and promoted as the 
most appropriate process to deal with climate change, sea-level rise and other current 
and long-term coastal challenges. Enhancing adaptive capacity is an important part of 
ICZM. Important extensions are Transboundary marine spatial planning (MSP), and 
Marine protected areas (MPAs).

SDG 14.2: By 2020, sustainably manage and protect marine and 
coastal ecosystems to avoid significant adverse impacts, including 
by strengthening their resilience, and take action for their 
restoration in order to achieve healthy and productive oceans. 
Related Targets: By 2025 - Identify, adopt, and disseminate good 
practices of Maritime Spatial Planning (MSP), Integrated Coastal 
Zone Management (ICZM) at national and regional levels, to ensure 
sustainable use of ocean resources and to increase the resilience of 
coastal communities to climate change [Climate Action Pathway: 
Ocean and Coastal Zones, Marrakech Partnership, 2021]. By 2030: 
Protect 30% of Earth’s lands, oceans, coastal areas, inland waters, 
prioritising areas for their high climate, food and biodiversity 
benefits [UN Biodiversity Conference (COP 15)].

SDG 14.2 by 2020. Progress: Major challenges remain and 
the trend is towards stagnation. Europe has the largest 
area of marine Key Biodiversity Areas (sites that are 
important for the global persistence of marine biodiversity) 
that are protected. The analysis for SDG 14.2 (EBA) 
indicates that more than half of countries (51.3%) are 
making low progress. Four countries (2.6%) (Belgium, 
Germany, Netherlands and Norway) have succeeded in 
meeting this target, while 17 countries (11.1%) have made 
no progress at all. 

National and local 
governments and 
international 
organisations, such as 
FAO, UNEP and UNDP, 
funding entities 
(GCF/GEF)

In addition to national and local governments 
taking the lead, engaging the private sector with a 
range of financial tools is crucial to address the 
coastal adaptation funding gap [AR6 WPII CH3].

Local Communities and Indigenous 
Peoples should participate in integrated 
coastal zone management in addition to 
the research community (e.g. Universities, 
Research Institutes), and non-
governmental/civil society organizations 
[Climate Action Pathway: Ocean and 
Coastal Zones, Marrakech Partnership, 
2021]).

Seal level rise, coastal floods, and tropical 
cyclones.

Institutional adaptations are required: 
new and strengthened regulatory 
programs, zonation schemes for 
partitioning coastal zone into areas for 
particular uses and activities, new 
management programs tailored for 
particular resources (for example, coral 
reefs, mangroves), action programs 
aimed at correcting and/or restoring 
degraded coastal resources [Adaptation 
Committee, 2021].

Innovative policy instruments, such as 
concessional loans, tax-policy reforms, 
climate bonds and public-debt forgiveness, 
can supplement traditional financial 
instruments. Mechanisms for solving the 
persistent problem of securing upfront 
investments for coastal protection include 
integrating adaptation investments into 
insurance schemes and using debt financing 
to bridge the time until benefits are realized. 
Shifting from grants to results-based 
financing can help attract more private 
capital to ocean adaptation [AR6 WGII CH3].

Technology development and transfer can be related 
to assembling and cataloguing coastal terrain and 
bathymetric data, producing terrain models, 
developing and interpreting wave inundation models, 
advanced technologies for pumping sand from the sea 
bed to support beach nourishment and reclamation. 
The Climate Technology Centre and Network (CTCN) is 
providing support to developing countries in the area 
of adaptation technologies for coastal zones (e.g. 
support to Panama to develop a marine dynamics 
database for its coastal zones to assess impacts and 
vulnerability to sea level rise) [Adaptation Committee, 
2021].

Capacity-building is realised through 
locally appropriate institutional 
capabilities, including regulatory 
provisions and finances dedicated to 
maintaining healthy coastal socio-
ecological systems [AR6 WGII CH3].

Current governance and 
institutional arrangements are 
unable to address the escalating 
risks in low-lying coastal areas 
worldwide. Barriers to adaptation, 
such as decision-making driven by 
short-term thinking or vested 
interests, insufficient financial 
resources, and inadequate 
financial policies and insurance are 
a key constraint for coastal 
adaptation, particularly in the 
Global South [AR6 WGII CH3].

Improved coastal adaptation governance 
can be supported by approaches that 
consider changing risks over time, such as 
‘dynamic adaptation pathways’ planning. 
Coastal adaptation innovators adopt more 
flexible, anticipatory and integrative 
strategies, combining technical and non-
technical interventions that account for 
uncertainties and facilitate effective 
resolution of conflicting interests and 
worldviews [AR6 WGII CH3]. Areas of 
integration also with integrated water 
management, Transboundary marine 
spatial planning (MSP), and Marine 
protected areas (MPAs).

Implementing integrated multi-level 
coastal zone governance, pre-emptive 
planning, enabling behavioural change 
and alignment of financial resources 
with a wide set of values will provide 
cities and settlements with greater 
flexibility to open up the solution space 
to adapt to climate change. Habitat 
restoration limits climate-change-
related loss of ecosystem services, 
including biodiversity, coastal 
protection, recreational use and 
tourism [AR6 WGII CH3].

Indicators: the UNEP Global Manual [UNEP, 2021] suggests to assess 
(1) the level of implementation of frameworks like MSP and ICZM and 
(2) the level of ecological parameters (e.g. state of biodiversity, water 
quality, habitat quality, ecosystem health).                                                                                                                                                                                                                                                                                              
The extent to which climate change and sea-level rise are considered 
in coastal management plans is one useful measure of commitment to 
integration and sustainability. There is a strong need to develop 
ecosystem-based monitoring strategies to mitigate rapidly growing 
risks and uncertainties to the coastal and oceanic industries, 
communities and nations. Transparency, coherence between different 
actors and initiatives, and project monitoring and evaluation enhance 
success in implementation [AR6 WGII CH3].

Coastal protection

Structural and nonstructural measures for coastal protection include engineered 
structures and conservation of coastal ecosystems, protection and beach and shore 
nourishment (e.g. protection structures such as seawalls), soft infrastructure 
approaches including beach nourishment, submerged breakwaters and groins, nature 
based solutions, and conservation or restoration of coastal and marine habitats, 
particularly mangroves, salt marshes, seagrasses, and coral reefs. 

No specific global target . Protection and beach and shore 
nourishment can contribute to Sustainable Cities and Communities 
(SDG11) and Infrastructure (SDG9). Related target: By 2030: Protect 
30% of Earth’s lands, oceans, coastal areas, inland waters, 
prioritizing areas for their high climate, food and biodiversity 
benefits (UN Biodiversity Conference (COP 15)). Standards and 
norms for coastal protection exist in national regulation.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

Progress: Coastal risks are increasing. Even with efforts to 
limit warming to 1.5°C, global sea levels are expected to 
continue rising over the coming century, creating 
significant hazards for communities worldwide. Coastal 
population is increasing. At the same time, sea-level rise 
and other climate impacts are already forcing relocations.                                                                                                                                                        
In their Technology Needs Assessment (TNAs) Parties’ most 
prioritized adaptation technologies in relation to 
infrastructure and settlements, including coastal zones, 
were hard and soft measures related to coastal protection.  
Parties prioritized similar technologies and measures in 
their NAPs, including coastal hardware such as detached 
breakwaters, drainage mechanisms, and other coastal 
protection barriers to protect communities and 
infrastructure against sea level rise.

National and local 
governments and 
international 
organisations, such as 
UNEP and UNDP, 
funding entities 
(GCF/GEF)

Engaging the private sector with a range of 
financial tools is crucial to address the coastal 
adaptation funding gap [WGII. CH3].  UNEP: 
promotes the protection and sustainable 
management of the world's marine and coastal 
environments.

Participation of local communities, 
women, and local governments. 
Participation is needed in both planning 
coastal protection as well as relocation.

Seal level rise, coastal flood, biodiversity 
loss

Cross-sectoral approaches, such as 
Source-to-Sea (S2S) management, Ridge 
to Reef, ecosystem approach to 
fisheries/aquaculture, and marine 
protected areas (MPAs) bring together 
diverse stakeholders for a 
comprehensive and integrated 
approach to planning and management 
of coastal and marine areas. National 
and international climate resilience 
frameworks are impactful when they 
are translated to the local level by 
providing access to resources – 
technical, legal, policy, financial and 
more – to support community-led 
planning and implementation.  
[Innovative Approaches for 
Strengthening Coastal and Ocean 
Adaptation, UNFCCC 2022]. 

Mechanisms for solving the persistent 
problem of securing upfront investments for 
coastal protection include integrating 
adaptation investments into insurance 
schemes to bridge the time until benefits 
are realised.

Hard technologies refer to physical tools and 
infrastructure, such as seawalls and dykes; soft 
technologies, or software, refer to the processes, 
knowledge and skills required in using the technology, 
such as improvement of coastal risk and adaptive 
management efficiency; and organizational 
technologies. Integrating nature and technology into 
adaptation solutions can lead to multiple benefits for 
communities.  Living shorelines, for example, are 
constructed water quality treatment wetlands, or salt 
marsh restoration paired with dykes, which combine 
the wave attenuation and flood control properties of 
natural ecosystems with the immediate benefits of 
engineered structures. Coastal hazard and flood risk 
mapping analyze factors including topography, water 
levels, tides, storm surge, erosion, ecosystem condition 
and protective features to model risks to coastal 
communities and inform management decisions. 
[Innovative Approaches for Strengthening Coastal and 
Ocean Adaptation, UNFCCC 2022]

Capacity-building should seek to sustain 
knowledge systems and education, 
enhance participation and social 
inclusion, and include risk management 
and climate scenarios in planning and 
design.

Hard-engineered structures like 
seawalls are generally more costly 
than hybrind appraoches including 
nature-based adaptations. 
Activities such as coastal hardening 
physically alter marine spaces. 
Evidence continues to show that 
built infrastructure cannot address 
all of the adaptation challenges 
that coastal communities face. 
[WGII CH3].

Effective responses to rising sea level 
involve locally applicable combinations of 
decision analysis, land-use planning, public 
participation and conflict resolution 
approaches; together these can anticipate 
change and help to chart adaptation 
pathways. 

Coastal and near-shore ecosystems 
including saltmarshes, mangroves, and 
vegetated dunes in sandy beaches 
provide important services including 
coastal protection.

Monitoring systems that address climate-induced drivers, ecosystem 
impacts and social vulnerabilities in marine social–ecological systems 
are key for adaptation. This includes improved forecast and hindcast 
models and environmental monitoring.

Water resources management

Integrated Water Resources Management (IWRM) is a process that promotes the 
coordinated development and management of water, land and related resources in 
order to maximize economic and social welfare in an equitable manner without 
compromising the sustainability of vital ecosystems. IWRM can increase capacities to 
adapt to climate change impacts and reduce climate risks. Adaptive water management 
in particular it conceptualised to prepare for future uncertainty by considering different 
scenarios, encouraging experimentation and learning, and balancing structural (e.g. 
dikes and groynes) and ecosystem based measures (e.g. renaturalisation of floodplains).

SDG 6.5 By 2030, implement integrated water resources 
management at all levels, including through transboundary 
cooperation as appropriate; 
Ramsar Convention Strategic Plan – 2016-2024: Wetlands benefits 
are features in national/ local policy strategies and plans relating to 
key sectors such as water, energy, mining, agriculture, tourism, 
urban development, infrastructure, industry, forestry, aquaculture, 
fisheries at the national and local level.

2030; Progress: Evidence of effectiveness of water 
management in reducing climate risks is not clear due to 
methodological challenges. Future projected adaptations 
are effective in reducing risks to a varying extent, but 
effectiveness falls sharply beyond 2°C, emphasizing the 
need for limiting warming to 1.5°C [WGII CH4 {4.6, 4.7.2, 
4.7.3}].

Private and public sector 
actions are to be 
coordinated in WRM. 
Cooperation and 
coordinated actions at 
various governance 
levels are vital to shape 
WRM and ensure 
participation, 
transparency, capacity 
building and learning 
among different actors 
[SR1.5].

Water adaptation policies enabled through ethical 
co-production between holders of Indigenous 
knowledge, local knowledge and technical 
knowledge, through cooperation and coordinated 
actions among multiple actors, including women 
and all marginalised groups, at various levels of 
governance is needed for effective transitions 
towards climate resilient development [WGII CH4 
{4.8.3 - 4.8.6}].

Participation of local communities and 
women in formal water governance 
processes and water management is still 
limited. This is due partly to the absence, 
in many regions of the world, of adequate 
legal, regulatory and institutional 
frameworks for effective stakeholder 
participation

Droughts,  increase heat and cold, increase 
snow and ice.

A large share of adaptation 
interventions (~60%) are shaped in 
response to water-related hazards and 
involve water interventions (irrigation, 
rainwater harvesting, soil moisture 
conservation). Water features 
prominently in nationally determined 
contributions (NDCs) and national 
adaptation plans (NAPs) of most 
countries [WGII CH4].

Water garners a significant share of public 
and private adaptation funds. However, 
barriers remain for low-income countries to 
access funds, and there is insufficient 
evidence on benefits for marginalised 
groups [WGII CH4 {4.8.2}].

Technology is an important part of water adaptation 
response, and outcomes of technology adoption are 
mediated through other societal factors, including 
institutions, governance frameworks and equity and 
justice issues. Adaptation responses in developing 
countries tend to be autonomous, incremental and 
focused on managing water-related risks in agriculture. 
In contrast, responses are more policy-oriented and 
urban-focused in developed countries [WGII CH 4].

Many countries and social groups most 
threatened by climate change do not 
have the adequate resources to adapt 
[WGII CH4].

Institutional constraints 
(governance, institutions, policy), 
including path dependency and 
financial and information 
constraints, are the main challenge 
to adaptation implementation in 
the water sector [WGII CH4].

A common set of enabling principles 
underpinned by strong political support 
can help meet the triple goals of water 
security, sustainable and climate resilient 
development. [WGII CH4 {4.8, 4.8.3, 4.8.4., 
4.8.5, 4.8.6, 4.8.7}]

Water adaptation measures tend to 
have positive economic outcomes in 
developing countries and positive 
environmental outcomes in developed 
countries. Roughly one third and one 
fourth of case studies on water 
adaptation also documents 
maladaptation and co-benefits, 
respectively. A significant knowledge 
gap remains in knowing if observed 
adaptation benefits also translate to 
climate risk reduction, if so, by how 
much and under what conditions [WGII 
CH 4 {4.7.1, 4.7.2, 4.7.4}].

Trade-offs exist around operating water 
infrastructure for energy and water 
safety. [WGII CH4 {4.6, 4.7.2, 4.7.3}]. 
Many mitigation measures, such as 
carbon capture and storage, bioenergy 
and afforestation and reforestation, can 
have a high-water footprint. The water 
intensity of mitigation must be managed 
in socially and politically acceptable ways 
to increase synergies with SDGs, improve 
water security and reduce trade-offs 
with adaptation

Monitoring and evaluating the effectiveness of adaptation measures, 
policies and actions can contribute to knowledge, awareness and data 
to support adaptation implementation in the future. Technology is 
being increasingly used in hydrological sciences for measurements and 
monitoring of for example water levels and creation of warning 
systems. Monitoring and evaluation approaches are also being 
designed to adjust to changing conditions. Lack of technology and 
knowledge transfer, especially related to remote sensing, is an 
adaptation barrier in states with less resources. Evidence of 
effectiveness of adaptation in reducing climate risks is not clear due to 
methodological challenges. 

Water use efficiency in agriculture

Agriculture accounts for 60–70% of total water withdrawals and supports the 
livelihoods of a large majority of people in the developing countries. A significant share 
of water-related adaptations is occurring in the agriculture sector [WGII CH4].

SDG 6.4 By 2030, substantially increase water-use efficiency across 
all sectors and ensure sustainable withdrawals and supply of 
freshwater to address water scarcity and substantially reduce the 
number of people suffering from water scarcity.

2030: Progress: Water and soil conservation measures (e.g. 
reduced tillage, contour ridges or mulching) are frequently 
documented as adaptation responses to reduce water-
related climate impacts. Measures show high potential 
efficacy in reducing impacts in a 1.5°C world, with declining 
effectiveness at higher levels of warming.

Governments, farmers 
and private actors 
(largely private with 
varying property rights).

Water adaptation policies enabled through ethical 
co-production between holders of Indigenous 
knowledge, local knowledge and technical 
knowledge through cooperation and coordinated 
actions among multiple actors, including women 
and all marginalised groups, at various levels of 
governance is needed for effective transitions 
towards climate resilient development.

Gender, class, race, age, physical ability 
and educational level determine access to 
water and financial and societal resources. 
Therefore, there have been calls for 
mainstreaming equity considerations into 
climate-related water adaptation policies. 
Adaptation interventions such as drip 
irrigation, the adoption of more labour-
intensive crops and livelihood 
diversification through male out-migration 
have proven to increase women’s burdens 
[IPCC, 2022 & FAO submission to GST]. 
Hence, a lack of gender-sensitive analysis 
before implementing water management 
projects can lead to maladaptation.

Droughts, extreme temperatures, reduced 
precipitation.

Increasing irrigation efficiency through 
improved agronomic practices and 
economic instruments like water 
trading in developed countries like 
Australia are known to reduce water 
application rates and increase yields, 
and ‘save’ water at the plot level. 
Effective options include cultivar 
improvements, agroforestry, 
community-based adaptation, farm and 
landscape diversification, and urban 
agriculture. Mainly in arid zones and 
areas under water stress (e.g. in SIDS 
and mountain regions). Large areas of 
northern South America, the 
Mediterranean, western China and high 
latitudes in North America and Eurasia 
where extreme agricultural droughts 
are projected to be at least twice as 
likely at 1.5°C global warming.

Water garners a significant share of public 
and private adaptation funds - with 13% of 
the adaptation fund’s investments were for 
water management, however, barriers 
remain for low-income countries to access 
funds.

Examples of water-saving technologies are laser 
levelling, micro-irrigation, efficient pumps, drip and 
sprinkler irrigation, and water distribution systems. 
Solar technologies are increasingly used for irrigation, 
wastewater recovery, desalinisation and water 
harvesting. Machine learning and artificial intelligence 
technologies have started being used in many water-
use sectors. 
The effectiveness of technology in reducing climate-
related risks depends on its appropriateness to the 
local context and other factors, including institutional 
and governance frameworks. Water technologies can 
also have unintended outcomes, leading to 
maladaptation in some cases. For example, efficient 
irrigation technologies like drip and sprinkler irrigation, 
while reducing water application rates per unit of land, 
can increase overall water extraction by increasing 
total land under irrigation. Water-related technologies 
can also have adverse distributional outcomes when 
gains from technology adoption accrue 
disproportionately to a small section of the population; 
for example, only rich and male farmers can adopt high-
cost technologies like solar irrigation pumps [WGII CH4 
4.8.1].

Irrigation is effective in reducing drought 
risk and climate impacts in many regions 
and has several livelihood benefits, but 
needs appropriate management to avoid 
potential adverse outcomes. As such, 
caoacity building of local communities to 
adopt drip irrigation and other efficient 
water management practices is required. 
Water pricing, increasing water use 
efficiency through technology and 
service improvements, and enhanced 
support for autonomous adaptation is 
needed for informed decision-making.

Irrigation helps stabilise and 
increase crop yields and is often a 
preferred strategy for farmers and 
policymakers for risk reduction, 
but irrigation is also associated 
with a range of adverse outcomes, 
including groundwater over-
extraction. In addition, largescale 
irrigation also affects local to 
regional climates, both in terms of 
temperature and precipitation 
change. [WGII CH4 {4.2.6, 4.6.2, 
Box. 4.2}]. Water use efficiency in 
agriculture remains a challenge for 
farmers and rural vulnerable 
communities – particularly in 
developing countries. Challenges 
relate to capturing, storing and 
accessing uncertain 
rainfall,recovering from floods and 
droughts, enhancing soil moisture 
retention and improving water-use 
efficiency [IWMI, 2023- 1st 
submission to GST].

Integrated in agricultural policy and water 
resources management. Trade-offs with 
other wate users. Effective adaptation 
options, together with supportive public 
policies enhance food availability and 
stability and reduce climate risk for food 
systems while increasing their 
sustainability. There to leverage the 
interconnection of Water-energy-food 
nexus and achieve the most efficiency in 
the overall systems. Quantifying the 
complex interdependencies among food, 
energy and water is critical to achieving 
the SDGs and reducing trade-offs.

A lot is documented about reducing 
current climate impacts and addressing 
future climate risk, knowledge gaps 
remain about assessing the 
effectiveness of such measures to 
reduce impacts and risks. Additional 
considerations on co-benefits of trade-
offs for overall sustainable 
development are not always sufficiently 
considered in the available literature.

On-farm water management, water 
storage, soil moisture conservation and 
irrigation are some of the most common 
adaptation responses and provide 
economic, institutional or ecological 
benefits and reduce vulnerability. Water 
security is critical for meeting SDGs and 
systems transitions needed for climate 
resilient development, yet some 
mitigation measures may have a high 
water footprint which can compromise 
SDGs and adaptation outcomes. 
Approaches that work with natural 
processes can also support carbon 
sequestration and storage.

Technology is being increasingly used in hydrological sciences for 
measurements and monitoring. Most of these adaptation case studies 
are from Asia and Africa, and agriculture is the predominant sector 
where most of these adaptation responses are being implemented 
[WGII Section 4.6.2].

Cropland Management 

Water and soil conservation measures (e.g. reduced tillage, contour ridges, or mulching, 
crop rotation, intercropping, irrigations); adoption of improved crop cultivars that can 
better withstand hazards like floods and drought (e.g. drought-tolerant varieties); and 
Nature-based solutions/practices to manage weeds and pests. Improved cropland 
management have a great impact on tackling climate change, improve agricultural 
productivity, livelihoods, food security and nutrition, and overall contribute to the 
achievement of the SDGs 1, 2, 3, 12 and 15.

SDG Target 2.4: By 2030, ensure sustainable food production 
systems and implement resilient agricultural practices that increase 
productivity and production, that help maintain ecosystems, that 
strengthen capacity for adaptation to climate change, extreme 
weather, drought, flooding and other disasters and that 
progressively improve land and soil quality. CBD Target 10: Ensure 
all areas under agriculture, aquaculture and forestry are managed 
sustainably, in particular through the conservation and sustainable 
use of biodiversity, increasing the productivity and resilience of 
these production systems.

Progress. the trend is towards loss of productive land. Sub-
Saharan Africa, Western Asia, Latin America and the 
Caribbean, and Southern Asia experienced land 
degradation at rates faster than the global average [SDG 
Report 2023].

Farmers (small, medium 
and large), civil society, 
local and national 
governments, private 
sectors (including 
research and training 
institutions), 
Internatonal 
Organizations such as 
FAO

FAO: harness infomation, coordinate international 
cooperation in science, help and facilitate farmers 
learn and use new technologies and innovation to 
enhance CA; National and local governments: 
identify country-specific needs, support 
institutional arrangements including land-tenure, 
facilitate the removal of barriers (e.g. finance, 
capacity) associated with cropland improvement; 
Indigenous & local farmers: promote traditional 
cropland management practices.

Inclusion of stakeholders such as 
indigenous peoples and local 
communities, women, and the poor and 
marginalized in the selection, evaluation, 
implementation and monitoring of policy 
instruments for improving cropland 
management is key. Integration across 
sectors and scales increases the chance of 
maximising co-benefits and minimising 
trade-offs.

Droughts, heatwaves, wet (floods and 
storms), salinity, as well as pests and 
diseases.

Limited knowledge and capacity to plan 
and determine the appropriate level of 
actions to improve cropland is noted in 
Nationally Determined Contributions 
(NDCs). Cropland management needs to 
be part of the long-term national 
climate and agriculture and land-use 
strategies. In each country's context, 
the relevant policies, plans, regulatory 
and economic instruments should be 
identified. Robust analyses are needed 
that detail plausible pathways to move 
towards more resilient, equitable and 
sustainable food systems in ways that 
are socially, economically and 
environmentally acceptable through 
time [WGII, CH.5].

The share of global climate finance in the 
agriculture and land-use sector has 
decreased. Evidence shows a reduction from 
45% to 24% between 2000 to 2013 [FAO 
submission to GST, 2022]. Poor capacity of 
developing countries in accessing climate 
finance is a concern. 

Support farms to use technologies and innovation like 
precision agriculture for crops, sprinkler and drip 
irrigation, and digital agriculture to share data to 
manage pests, weed and diseases. For example, near-
real time climate and weather data at farm level 
collection should be promoted. Implementation 
requires funds (from multilateral, private sectors), 
capacity for developing countries to access climate 
finance and knowledge to use the technologies.

Capacity building in terms of research 
and innovation, awareness, access to 
credit for actions such as irrigation and 
conservation agriculture is need. 
Capacity needs to be context and needs-
specific to be effective. For example, 
location-specific yet knowledge-intensive 
CSA methods deployed, offered 
opportunities for atoll communities to 
revitalize themselves, overcoming 
barriers while adjusting to new 
landscapes [WGII, CH.8]. Increase climate 
services in agriculture by providing 
tailored information to inform the 
implementation of cropland 
management. Evidence suggests that 
climate services have been underutilized 
in high- and medium-income countries, 
and also not used to full potential in low-
income countries.

Barriers that hinder improved 
cropland management include 
environmental constraints such as 
elevation or soil type, along with 
institutional constraints such as 
low research investment, limited 
policy support, subsidies that 
encourage monocrops, poor 
market access, market instability 
and limited access to seeds.

Policy supporting cropland management 
might be integration with water, land 
tenure, rural development, energy, 
infrastructure and urban development 
policies.

Food security; income benefits, water 
quality (from reduced nitrate leaching 
and eutrophication), air quality (from 
reduced ammonia emissions). 
Agroecological principles and practices 
and other approaches that work with 
natural processes can support food 
security, nutrition, health and well-
being, livelihoods and biodiversity, 
sustainability and ecosystem services. 
These services include pest control, 
pollination, buffering of temperature 
extremes, and carbon sequestration 
and storage.

Mitigation co-benefits such as reduced 
emissions from improved crop or post-
harvest management, increased soil 
carbon from managed crop residues. in 
peatlands synergies and trade-offs are 
particularly strong.

MEL can make use of the metrics and data related to the SDGs, goal 2 
and 6. Progress is monitored through target 2.4 and 2.5.

Actors

Means of implemetation and support in context

Terrestrial and 
freshwater 
ecosystems

Ocean and 
coastal 

ecosystems

Water



Livelihood diversification

Diversification of livelihoods, on-farm and off-farm diversification, related to 
agroecosystem, crops, livestock and other species genetic diversity (e.g. fish or drought-
resilient crops). To increase resilient and productivity diversificaton is neccessary in the 
following areas: 1)agroecosystem diversification (e.g. crop, animal, fish and other 
species genetic diversity), 2)livestock diversification (breeding for heat-stress tolerance, 
crossbreeding, ventilation and cooling systems). It also includes approaches for value-
addition to farm production. Diversification is a major adaptation strategy and form of 
risk management, as it can help households smooth out income fluctuations and 
provide a broader range of options for the future.

SDG Target 2A: Increase investment, including through enhanced 
international cooperation, in rural infrastructure, agricultural 
research and extension services, technology development and 
plant and livestock gene banks in order to enhance agricultural 
productive capacity in developing countries, in particular least 
developed countries; SDG Target 2.5 by 2020, maintain the genetic 
diversity of seeds, cultivated plants and farmed and domesticated 
animals and their related wild species, including through soundly 
managed and diversified seed and plant banks at the national, 
regional and international levels, and promote access to and fair 
and equitable sharing of benefits arising from the utilization of 
genetic resources and associated traditional knowledge, as 
internationally agreed; SDG Target 14.b Provide access for small-
scale artisanal fishers to marine resources and markets. SDG Target 
8.2 Achieve higher levels of economic productivity through 
diversification, technological upgrading and innovation, including 
through a focus on high-value added and labour-intensive sectors.

Progress: Changes in cropping patterns, the timing of 
sowing and harvesting, crop diversification towards cash 
crops and the adoption of improved crop cultivars that can 
better withstand hazards like floods and drought are 
among the most used adaptation responses by farmers. 
Beneficial outcomes are documented in terms of increases 
in incomes and yields and water-related outcomes, but 
benefits to vulnerable communities are not always 
apparent on the whole. There is high evidence that 
diversifying livelihoods improves incomes and reduces 
socioeconomic vulnerability, but feasibility changes 
depending on livelihood type, opportunities and local 
context.

Marginalised groups, 
municipalities, local 
governments, private 
sector, international or 
multi-national 
governance institutions.

Indigenous Peoples and vulnerable communities 
have intimate knowledge about their surrounding 
environment and are attentive observers of 
climate changes. As a result, they are often best 
placed to enact successful adaptation measures, 
including shifting to different crops, changing 
cropping times or returning to traditional varieties. 
Local governments and the private sector plays key 
role to define the flows of information and finance 
from the top down, as well as supporting the 
scaling up of community and household 
adaptation, including livelihood diversification. 
[WGII CH8]. Rural development agencies and 
NGOs: identify vulnerable /poor populations, and 
support in implementing mechanisms.

Inclusion of most vulnerable population 
groups, in most vulnerable regions that 
has the urgent need for adaptation. The 
most vulnerable regions are particularly 
located in East, Central and West Africa, 
South Asia, Micronesia and Melanesia and 
in Central America. Integrating local 
practices with scientific knowledge. 
Scientific knowledge limitations, in terms 
of data constrain poor communities in the 
Global South to identify activities and 
products (including from agriculture and 
land-use) contributing toward livelihood 
diversification.

Livelihood diversification addresses 
especially the vulnerability sphere of risk.  
Droughts, floods, wildfire, strong wind and  
tropical cyclones, coastal and sea floods, 
migration, and vector-borne diseases.

Livelihood diversification needs to be 
part of the long-term national climate 
and development strategies across 
sectors, at local, sub - national and 
national scales. In each country's 
context, the relevant policies, plans, 
financial instruments should be 
identified to support people find ways 
to increase income and reduce 
environmental risks. Acknowledging 
context and scale and inequality issues 
is crucial for in planning process.

Lack of financial resources and poverty 
constrain ability to invest in livelihood 
diversification, resilience and adaptive 
capacity [WGII CH8]. The lack of climate 
finance flowing to LDCs and SIDs also hinder 
livelihood diversification actions. Climate 
finance in LDC and SIDs is limited due to the 
inability of domestic institutions to meet 
specific fiduciary standards and access 
requirements; insufficient human resource 
support and the inflexibility of current 
approaches that are biased in favour of 
governments and against non-traditional 
actors, such as local enterprise and 
grassroots organisations [WGII CH8].

Support to access, innovate and use of climate 
technologies is called for to increase livelihoods. In 
Global South regions, technology should be grounded 
in an appreciation of the cultural context. Public and 
private investment in different types of assets (e.g., 
human, physical/technology, social, and financial) can 
help reduce risks from climate change and improve 
livelihoods.

Each country should build on its existing 
institutions, and indicate where they 
may need strengthening (or a new 
institutions). For effectiveness, capacity 
building approaches need to target 
climate-sensitive livelihoods 
communities and be context-specific. 
Capacity also need to consider inequality 
in access resources (propriety, income), 
social (health, age, education) cultural 
(shared community values and norms, 
ethnicity), and institutional (market, 
policies and governance). Creating 
Agribusiness and market linkages might 
be improved to diversify farm income, 
mainly in LDCs and SIDs.

Key barriers to livelihood 
diversification include 
sociocultural and institutional 
barriers as well as inadequate 
resources and livelihood 
opportunities that hinder the full 
adaptive possibilities of existing 
livelihood diversification practices. 
Other challenges includes limited 
availability coordination and 
prioritisation processes, limited 
financial resources to support 
adaptation projects, and attitudes 
to risks and cultural values may 
hamper responses [WGII CH8].

Mainstreaming and policy coherence, 
supported by adaptation finance that 
targets the poor and marginalized people 
need to be strengthen to enhance 
livelihoods and climate compatible 
development [WGII CH8]. Integration with 
key sectors such as agriculture, forestry, 
infrastructure, health and energy is a 
necessity.

Health and wellbeing, social protection, 
sanitation and infrastructure, but also 
behavioural changes (e.g. 
empowerment to actively participate in 
decision-making processes).

Mitigation co-benefits are carbon 
sequestration in agroforestry systems.

No agreed MEL framework. Livelihood diversification action is linked 
to other cross-cutting adaptation actions in forestry, agriculture, 
infrastructure and building sectors, therefore indicators reflecting this 
action is often difficult to validate and interpret [IPCC]. Many millions 
of smallholder agriculturalists already practice livelihood 
diversification by engaging in multiple forms of off – farm income, is 
not clear how many farmers have not yet practiced and or how many 
would be helped by supporting this response option. MEL can make 
use of the SDG Indicator 2.3.2, section 10.1.1: average income of small-
scale food producers, by sex and indigenous status. The Sustainable 
Livelihoods Framework are often used to assess progress and positive 
impacts of livelihood diversification. 

Food production system 
improvement

Food production system improvement entails increasing agroecosystem diversification 
through-expanding crop, animal, fish and other species genetic diversity-varying spatial 
and temporal arrangements including mixed planting, crop rotations, integrated crop, 
on-farm water management and storage livestock and agroforestry systems. Improving 
food production system strengthen resilience to climate change, with socioeconomic 
and environmental co-benefits, but trade-offs and benefits vary by socioecological 
context [WGII, CH.5].

SDG Target 2.1 by 2030, end hunger and ensure access by all 
people, in particular the poor and people in vulnerable situations, 
including infants, to safe, nutritious and sufficient food all year 
round; SDG Target 2.3 by 2030, double the agricultural productivity 
and incomes of small-scale food producers, in particular women, 
indigenous peoples, family farmers, pastoralists and fishers, 
including through secure and equal access to land, other 
productive resources and inputs, knowledge, financial services, 
markets and opportunities for value addition and nonfarm 
employment.

Progress. Robust analyses are needed that detail plausible 
pathways to move towards more resilient, equitable and 
sustainable food systems in ways that are socially, 
economically and environmentally acceptable through time 
[WGII, CH.5].

Local / Indigenous 
people, small-scale 
producers, youth, local 
governments, national 
agencies, private 
sectors, researchers, 
international 
organizations (e.g. FAO).

Cooperation between Indigenous knowledge, 
scientists and decision-makers— inclusion planning 
and different adaptation pathways to prevent 
maladaptation.
Governments: support farmers with climate 
services such as data, finance, awareness to 
enhance food production systems. Indigenous 
people: promote and maintain of traditional 
knowledge and practices. International 
organizations: coordinate on target setting and 
standards.

1) Inclusion of all stakeholders at local, 
national, regional, and global levels, 
including in agriculture, but also sector 
that relate to food production systems 
such as trade, policy, gender norms, 
education, transport and infrastructure 
will improve food production systems. 
 
 2) Harnessing youth innovation and 
visions, gender equity, Indigenous 
knowledge and urban and rural 
livelihoods, will support effective climate 
change adaptation to ensure resilient 
economies in food systems [WGII, CH.5].

Droughts, heatwaves, floods, storms and 
outbreaks of climate-related pests.

Early participation of stakeholders in 
planning has promoted action and 
ownership of results in food production 
systems. Important to build upon 
existing adaptation planning and 
guidelines, to reduce the risk of 
maladaptation including feedback 
loops. Lower-income countries still lack 
institutional capacity and technical for 
adaptation planning.

Climate finance, in particular funding of 
adaptation to improve agrifood production 
system is still a concern mainly for 
smallholder farmers in lower-income 
countries. In 2020, only 1.7% of climate 
finance went to smallholder farmers who 
are experiencing the worst impacts of 
climate change.

Digital technologies can improve food production 
system, but digital divides must be overcome to avoid 
worsening inequities. Climate-smart technologies such 
as precision weeding, water efficient irrigation 
systems.

Capacity of farmers incorporating human 
rights-based approach (HRBA) to address 
gender inequities in agriculture, 
recognition of rights to land, fishing areas 
and other natural resources, protection 
of culturally significant seeds, and 
community-based adaptation that 
explicitly involves marginalised groups in 
governance. Access to loans to enhance 
production systems.

Projected climate change might 
cause constraints on food 
production systems. For example, 
some current food production 
areas unsuitable; increased CO2 
concentration will reduce nutrient 
density of some crops; reduce the 
effectiveness of pollinator agents; 
greenhouse gas emissions will 
negatively impact air, soil, and 
water quality, increases the 
occurrence and distribution of 
pests, weeds, and diseases, 
including zoonoses. [WGII, CH.5]. 
Indigenous knowledge (IK) and 
local knowledge (LK), while an 
important component of many 
adaptations continues to be 
marginalised in food systems; 
greater integration will increase 
effectiveness.

Need proactive policy and market 
development to improve food production 
system, such as integration of policies 
which support crop specialisation, lack of 
markets, limited post-harvest processing, 
limited technical or biophysical research 
on implementation and poor market 
infrastructure [WGII, CH.5].

Socio-economic co-benefits includes 
increased income, productivity, health, 
social interaction and physical and 
mental health benefits, behaviour 
changes and other SDGs.

There is increasing evidence that nature-
based solutions (e.g.,ecosystem-based 
management) can provide important 
livelihood options and reduce poverty 
while also supporting mitigation and 
adaptation [WGII. CH 8].

Climate resilient development pathways offer a way forward to guide 
climate action in food production system transitions, but 
operationalisation is hampered by limited indicators and analyses 
[WGII, CH.5]. For example, there is limited reliable and up-to-date 
inventory data on food production processes for accurate carbon 
footprint assessments and while farm-level innovations and 
methodologies hold promise, they are far from perfect [FAO 
submission to GST, 2023]. 

Green infrastructure and ecosystem 
services

Well-functioning ecosystems can play a significant role in buffering cities, settlements 
and infrastructure from climate hazards at multiple scales. Green infrastructure offers 
ecosystem services, including temperature regulation, flood protection and urban 
agriculture. Measures include restoring and maintaining urban and peri-urban green 
space – trees, parks, local nature reserves, and wetlands. The importance of adaptation 
in cities lies in that the number of people in urban areas who are highly exposed to 
climate change impacts has increased substantially and is projected to further increase, 
at the same time, the process of urbanization itself can predispose people and places to 
climatic disasters and in an ever urbanizing world, both exposure and vuleranbility to 
cliamte change impacts is likely significantly increase. Carefully planned green 
infrastrucre can not only make communities more resilient, it can also enhance overall 
wellbeing of the residents and enrich local biodiversity. Climate impacts are felt 
disproportionately in the most economically and socially marginalised urban 
communities which often also disproportionately lack such green infrastrucutre and 
econsystem services. Protecting and stimulating green infrastructure and ecosystem 
services can reduce climate risks.

Targets and benchmarks can exist at the city or neighbourhood 
scale. No direct global targets are set. The closest related SDG are: 
SDG 11.7 by 2030, provide universal access to safe, inclusive and 
accessible, green and public spaces, in particular for women and 
children, older persons and persons with disabilities. SDG 11.5 by 
2030, significantly reduce the number of deaths and the number of 
people affected and substantially decrease the direct economic 
losses relative to global gross domestic product caused by 
disasters, including water-related disasters, with a focus on 
protecting the poor and people in vulnerable situations. 
Additionally, the New Urban Agenda (NUA), particularly #13.b and 
#101 of the Quito Decleration provides generic suggestions on 
incorporating these in urban planning. 

Progress: Nature-based solutions are now mainstream 
urban adaptation options and there remains considerable 
scope for their wider application. At the same time, urban 
expansion and the compromising of green infrastructure 
and ecosystem services reduce adaptive capacity and can 
increase risk: the urban heat island, a product of urban and 
thermal expansion, can add 2°C to local warming. Despite 
increasing knowledge, recent studies indicate that nature-
based approaches to adaptation and resilience are still 
under-recognised and under-invested in urban planning 
and development.

City and local 
governments, 
communities, private 
sector and national 
agencies, academic 
institutions 

Cooperation between scientists, decision-makers 
and Indigenous knowledge-holders can 
supplement current efforts and ensure that 
investments do not negatively impact indigenous 
communities and lead to maladaptation. Citizens 
and private actors can lead in individual actions. 
The role of local academic partners, particularly on 
technical issues can be explored to enhace capacity 
strengthening and co-creation along with 
Community based Organizations (CBOs) and NGOs. 

Inclusion of Local knowledge and 
Indigenous knowledge in urban 
vulnerability and risk assessments can 
strongly enhance local resilience, but its 
effectiveness is constrained by wider 
decision making and policy contexts 
dominated by top-down approaches

Urban flooding, Heat stress and Cold 
conditions, Drought, Wind, Coastal 
flooding and erosion. Key application in 
urban temperature regulation.

Explicit policy uptake by city authorities 
is increasing and regulatory frameworks 
are being created. At the same time, 
direct consideration of protection of 
ecosystems in urban expansion is still 
limited including rain water harvesting 
and increasingly permiablility of urban 
surfaces.  

Adaption finance continues to be directed at 
large-scale grey/physical engineering 
projects. Access to finance is most difficult 
for city, local and non-state actors, and in 
conditions where governance is fragile.

Public parks, urban forests, street trees and green 
roofs, as well as lakes, ponds and streams are widely 
documented for providing local cooling, while grass 
and riparian buffers, forested watersheds can enhance 
flood and drought protection for cities and 
settlements, and mangrove stands and wetlands in 
coastal areas can reduce storm surges.

Despite increasing knowledge about 
these solutions, they are still under-
recognised and under-invested in urban 
planning and development.

More place-based analyses of the 
efficacy of green infrastrcture for 
reducing climate impacts across 
varying urban contexts and future 
climate scenarios are needed to 
better understand their cost 
effectiveness to provide disaster 
risk reduction and deliver critical 
co-benefits for human well-being.

Integration of ecological and grey 
(engineered) infrastructure (so-called 
hybrid approaches). Integration in city 
planning for larger co-benefits.

A wide range of social and 
environmental benefits are reported, 
including human physical and mental 
health, climate mitigation, and habitat 
for local biodiversity.

Synergies are in temperature regulation 
where adaptation and mitigation can act 
in consort, and to a lesser extent in 
carbon sequestration

Presently, indicators and metrics for evaluation of green infrastructure 
and ecosystem services are scattered, while MEL frameworks that 
could fully account for their multifunctionality is rare. There are very 
few efforts such as one developed by the IUCN in the form of a 
framework for monitoring and verification along with indicators for 
NbS [IUCN Global Standard for Nature-based Solutions, 2020].  
However, IPCC WGII does not recommend use of the term NbS due to 
on-going debate in literature [WGII, SPM, Footnote 44].  

Sustainable urban water 
management

Sustainable urban water management aims to manage the urban water cycle to 
produce benefits for a variety of city users and functions. It responds to concerns that 
(centralised) urban water systems are maladapted to challenges associated with climate 
change, population growth and other socio-economic and environmental strains. It 
includes measures in the domain of planning, water supply and reuse, urban drainage 
(e.g. Sustainable urban drainage systems (SUDS)), wastewater treatment and sludge 
handling.

SDG 11.b and Sendai framework: By 2020, substantially increase 
the number of cities and human settlements adopting and 
implementing integrated policies and plans towards inclusion, 
resource efficiency, mitigation and adaptation to climate change, 
resilience to disasters, and develop and implement, in line with the 
Sendai Framework for Disaster Risk Reduction 2015–2030, holistic 
disaster risk management at all levels.
Urban water management typically lacks quantitative targets, 
which are more common in water resources management (e.g. 
flood protection level).

Progress: Access to drinking water, sanitation and hygiene 
stagnated or decreased in urban areas [SDG Report 2023].

City and local 
governments, 
communities, private 
sector and national 
agencies

City and local governments are key among multiple 
actors facilitating climate change adaptation in 
cities and settlements. City and local governments 
can invest directly and work in partnership with 
community, private sector and national agencies to 
address climate risk. Transnational networks of 
local government can enhance city level capacity, 
share lessons and advocacy. Private and business 
investment in key infrastructure, though at times 
excluding the priorities of the poor. Networked 
community actions can also go beyond 
neighbourhood-scale improvements to address 
widespread vulnerability. Such actions include 
fostering roles of intermediaries and multiple 
spaces for networked governance across scales of 
decision-making, improving development 
processes through an understanding of social and 
economic systems, foresight, experimentation and 
embedded solutions, and social learning. 
Transnational networks of local government can 
also enhance city level capacity, share lessons and 
advocacy [WGII CH6]. Non-state actors and NGO 
are effective in implementing inclusive 
approaches.

Inclusion of Local knowledge and 
Indigenous knowledge in urban 
vulnerability and risk assessments can 
strongly enhance local resilience, but its 
effectiveness is constrained by wider 
decision making and policy contexts 
dominated by top-down approaches.

Water shortages, Heat stress and Cold 
conditions, Water scarcity (drought and/or 
lack of access), Flooding of potable water 
resources, Salination of coastal water 
resources, Land subsidence due to 
excessive ground water extraction 

Urban land use and spatial planning can 
improve water quality, water-use 
efficiency, water harvesting and 
wastewater treatment; efficient 
urbanization can also reduce GHG 
emissions from water infrastructure.

Critical MoI gaps at city and community level 
include lack of access to innovative funding 
arrangements and limited capability to 
manage finance and commercial insurance 
[WGII CH6].

Water-efficient appliances and processes, renewable 
energy technologies

Critical capacity gaps at the city and 
community level include the limited 
ability to identify social vulnerability and 
community strengths and the absence of 
integrated planning to protect 
communities [WGII CH6].

Barriers to implementing plans 
include lack of political will and 
management capacity, limited 
financial means and mechanisms 
(especially for smaller urban 
settlements) and competing 
priorities [WGII CH6]. Limits to 
adaptation are often most 
pronounced in rapidly growing 
towns and cities and smaller 
settlements including those 
without dedicated local 
government. At the same time, 
legacy infrastructure in large and 
mega-cities, designed without 
taking climate change risk into 
account, constrains innovation 
leading to stranded assets and 
increasing numbers of people 
unable to avoid harm, including 
heat stress and flooding, without 
transformative adaptation [WGII 
CH6].

Integration in urban planning and regional 
water management practices; monitoring 
of ground water extraction 

Explicitly aims to create co-benefits in 
access to drinking water, sanitation and 
hygiene.

Slow uptake of monitoring and evaluation frameworks constrains 
potential for developing climate resilient urban development 
pathways. A lack of agreement on metrics and indices to measure 
urban adaptation investment, impacts and outcomes, reduces the 
scope for sharing lessons and joined-up action across interconnected 
sectors and places in the face of compound and systemic risks [WGII 
CH6].

Resilient power systems

Energy infrastructure underpins modern economies and quality of life. Disruption to 
power or fuel supplies impacts upon all other infrastructure sectors, and affects 
businesses, industry, healthcare and other critical services both within and across 
jurisdictional boundaries [WGII CH6].

No specific global targets exist. Related targets are: Sendai Global 
Target D: Substantially reduce disaster damage to critical 
infrastructure and disruption of basic services, among them health 
and educational facilities, including through developing their 
resilience by 2030; SDG Target 9.a Facilitate sustainable and 
resilient infrastructure development in developing countries 
through enhanced financial, technological and technical support to 
African countries, least developed countries, landlocked 
developing countries and small island developing states.

Large parts of the world are (almost) connected to 
elecrticity grids while decentralized off-grid access is on 
increase as well. However, strong regional differences in 
access to reliable and affordable power remain. Resilience 
of existing and emering power systems in the light of likely 
climate impacts needs broad attention beyond critical 
infrastrucutre approach. 

City and local 
governments, private 
sector and national 
agencies

City and local governments can work closely with 
the public and private providers and work in 
partnership with community, private sector and 
national agencies to ensure access and resilience of 
the system. 

Decisions between centralised and 
decentralised systems require stakeholder 
engagement and sensitisation.

Extreme heat and cold conditions, Storms, 
Flooding and lack of water in dry 
conditions for electricity production 

Integrated planning approaches are 
important for climate resilient 
development to enable planning and 
monitoring of interactions between 
development, mitigation and 
adaptation. Urban adaptation measures 
can offer a considerable contribution to 
climate resilient development, yet are 
still uncomon. Planning needs to move 
away from dominant models of energy 
intensive and market-led urbanisation, 
which build high carbon dependency 
and high vulnerability into cities.

Different approaches exist. Often poorest 
and most vulnerable population lack access 
to reliable and affordable power. Cost of 
renewable sources of power is getting more 
affordable which is fostering decentralized 
power systems in some parts of the world. 

Energy efficient appliances and processes and 
renewable energy technologies are most frequently 
identified technology needs in NDCs 
[FCCC/PA/CMA/2021/2]. Smart meters and remote 
controls are key components of the so-called smart 
grid where information technology is used to improve 
the operation of power systems, especially with 
resources located at the distribution level. Energy 
storage might play an increasing role in the field of 
system balancing. Increased interconnection and 
strengthened transmission systems provide power 
system operators the capability to move surplus 
generation in one region to meet otherwise unmet 
demand in another, exploiting the geographical 
diversity of both loads and generation.

In addition to the producer, stakeholders 
can be informed on decentralized, off-
grid power generation and distribution 
as well of sustainable consumption 

Energy poverty is exacerbated by 
exsisting infrastructure deficits and 
energy efficient building stock, as 
well as income inequality, which 
can lead to reduced economic 
productivity. Climate change 
results in an increasing / shifting 
challenge towards energy for 
cooling systems.

Integration in city planning, critical 
infrastrcuture and infrastrcuture 
interdependancies.

Continuity and equity issues around 
access.

Synergies with energy transition  No metrics to measure MEL, currently.

Health and health system 
adaptation

Health and health system adaptation involves not only improving water, sanitation and 
hygiene conditions (WASH) and the health surveillance system but also reaching 
behavioural change by improving personal drinking and eating habits. Further, it 
includes health behaviors changing to enable adapting negative health impacts of 
extreme heat and vector-borne diseases, which are dangerous for human health.

SDG 6.2 By 2030, achieve access to adequate and equitable 
sanitation and hygiene for all and end open defecation, paying 
special attention to the needs of women and girls and those in 
vulnerable situations; SDG6.A By 2030, expand international 
cooperation and capacity-building support to developing countries 
in water- and sanitation-related activities and programmes, 
including water harvesting, desalination, water efficiency, 
wastewater treatment, recycling and reuse technologies. 
Strengthen the capacity of all countries, in particular developing 
countries, for early warning, risk reduction and management of 
national and global health risks (Indicator - International Health 
Regulations (IHR) capacity and health emergency preparedness) 
[Source SDG target 3d].

2030 - Progress: Between 2015 and 2020, the population 
with safely managed sanitation increased from 47% to 54% 
and the population with access to handwashing facilities 
with soap and water in the home increased from 67%  to 
71%. Rates of progress for these basic services would need 
to quadruple for universal coverage to be reached by 2030 
[The Sustainable Development Goals Report 2022].

Governments, national 
and international 
organizations 
(humanitarian sector), 
civil society, health care 
providers, hospitals and 
healthcare facilities, 
individuals

National governments play a key role in this sector 
and can collaborate with non-governmental 
organizations and local communities. Collaborative 
efforts at all governance scales is required

Important to also include individuals, 
households and communities to assess 
their needs and achieve behavioral 
change.

Extreme heat, floods and heavy 
precipitation, new vector-borne diseases, 
fires, severe wind storms, and tropical 
cyclones.

Design and planning of urban and rural 
settlements and infrastructure is critical 
for resilience and enhancing human 
wellbeing. Heat Health Action Plans that 
include early warning and response 
systems are effective adaptation 
options for extreme heat. The above is 
especially important for countries with 
weak health care systems, low health 
and high climate change exposure.

Expanded health insurance arrangement can 
assist with diseases and enteric infections 
treatement in a timely manner. Savings 
schemes, small-scale loans have the 
potential to reduce the harmful effects of 
climate extremes on health.

Building design, and urban land use are important 
elements of national and municipal heat wave and 
health action plans: replacing bitumen and concrete 
with more heat-reflective surfaces, and introducing 
more green spaces to the city would reduce heat-
related emergency calls for medical assistance by 
almost 50% . Urban green spaces lower ambient 
temperatures, improve air quality, provide shade, and 
may be good for mental health. Technology: Remote-
sensing technologies are now sufficiently fine-grained 
to map local vulnerability. , spatial modeling of geo-
referenced climate and environmental information was 
used to identify characteristics of domestic malaria 
transmission. Mapping at regional and larger scales 
may be useful to guide adaptation actions.

Measures to strengthen human capacity 
in health systems: broader 
understanding of heat hazard and better 
access to public health systems for the 
most vulnerable is crucial. 
Communication around drinking of clean 
water. Mental health support. Better 
sanitation conditions and self protection 
awareness. Broader access to healthcare 
for the most vulnerable.

Despite acknowledgement of the 
importance of health adaptation as 
a key component, action has been 
slow. A significant adaptation gap 
exists for human health and well-
being and for responses to disaster 
risks. Globally, health systems are 
poorly resourced in general, and 
their capacity to respond to 
climate change is weak, with 
mental health support being 
particularly inadequate.

Early warning systems based on targeted 
climate services can be effective for 
disaster risk reduction, social protection 
programmes, and managing risks to health 
and food systems. Improved building and 
urban design (including green and blue 
infrastructure).

Strong potential to generate substantial 
co-benefits for health and well-being 
and to reduce risks of involuntary 
displacement and conflict. A key 
pathway towards climate resilience in 
the health sector is universal access to 
primary health care, including mental 
health care.

Stimulating active mobility (walking and 
bicycling) can bring physical and mental 
health benefits. Urban green and blue 
spaces contribute to climate change 
adaptation and mitigation and improve 
physical and mental health and well-
being.

Establishment of disease surveillance and early warning systems for 
vector-borne diseases. Post-disaster initiatives also are important as 
well as demographic surveillance systems, vulnerability mapping and 
improved surveillance systems that specifically integrate 
environmental factors.

Social safety nets

Safety nets are intended to protect vulnerable households from impacts of economic 
shocks, natural hazards and disasters, and other crises. Examples are cash transfers and 
housing and utility subisidies. Safety nets are part of adaptive social protection (ASP). 
ASP is defined as a resilience-building approach by combining elements of social 
protection, disaster risk reduction and climate change adaptation, so as to break the 
cycle of poverty and vulnerability of household by investing in their capacity to prepare 
for, cope with and adapt to all types of shocks, especially under climate change and 
other global challenges.

SDG 1.3 calls upon countries to implement nationally appropriate 
social protection systems for all, for reducing and preventing 
poverty. By 2030: SDG Target 10.4 calls on countries to adopt social 
protection policies to achieve greater equality.

Target 1.3: by 2030 achieve substantial coverage of the 
poor and the vulnerable Indicator 1.3.1: Proportion of 
population covered by social protection floors/systems, by 
sex, distinguishing children, unemployed persons, older 
persons, persons with disabilities, pregnant women, 
newborns, work-injury victims and the poor and the 
vulnerable                                                                                                                                                       
Progress: Global trends in social protection show significant 
progress over time. based on the ILO World Social 
Protection Database (ILO/WSPDB), indicates that 
approximately 55 per cent of the world's population does 
not have access to at least one social protection cash 
transfer [Source: ILO, SDG 1.3. Social Protection Systems for 
all].

Transnational networks 
of local government can 
enhance city level 
capacity, share lessons 
and advocacy, 
(inter)national 
development 
organisations, national 
provisions and market 
charities

Social saftey nets are usually provided by 
government institutions. In areas or countries 
where governance is weak, informal institutions 
become more important, such as traditional social 
networks and other systems for assisting the 
poorest or most vulnerable.

In many developing countries, high 
concentrations of poor and vulnerable 
groups living in disaster-prone zones of 
urban centres, new urban dwellers and 
informal residents are often excluded 
from community-based networks and 
social services.

In particular shock and extreme event 
oriented, heavy precipitation, fires, severe 
wind storms, and tropical cyclones.

For social protection programmes to 
contribute more effectively to 
adaptation, they need to be better 
coordinated across a range of agencies; 
better integrated with climate data to 
anticipate times of need for vulnerable 
groups; and better aligned with other 
risk management instruments such as 
insurance.

Cash transfers, asset transfers, weather-
based crop insurance, employment 
guarantee schemes and social pensions are 
effective in protecting the livelihoods of 
poor and excluded populations in the long-
term if they account for climate risks. It can 
be derived from both public and private 
sources, though the latter are much less 
reliable for poorer households who hold low 
social capita.

The promotion of assets has been an important 
component in linking DRR and livelihood support, and 
this will be equally important for CCA. This might 
include: support for physical assets through e.g. water 
harvesting and building emergency shelters; support 
for natural assets by increasing agricultural productivity 
and natural resource management; building financial 
assets by increasing income or human assets through 
skills training; and building social assets by supporting 
self-help groups.

Building adaptive capacity through: social 
transfers/information sharing, access to 
credit/microfinance, asset 
transfers/protection, starter packs 
(drought/flood resistant), access to 
common property, resources, social 
services and public works.

ASP may be very good at reducing 
extreme poverty by helping to 
meet individual or household 
needs but not collective needs to 
mitigate long-term climate shocks. 
Social protection may lead to 
maladaptation when it 
deincentivise risk reduction.

ASP is an emerging strategic tool to 
integrate adaptation into poverty 
reduction, disaster risk reduction and 
humanitarian development.

Poverty reduction. The focus is on 
providing support to those who would 
otherwise fall chronically or temporarily 
below some very low standard of living. 
Social protection measures can be seen 
as measures to protect the vulnerable 
against livelihood risks and enhance the 
social status and rights of the 
marginalised, with the overall 
objectives of extending the benefits of 
economic growth and reducing the 
economic or social vulnerability of the 
poor, vulnerable and marginalised 
groups.

The concept of Social Risk Management 
(SRM) considers preventive, mitigation 
and coping strategies as part of Social 
Protection interventions in response to 
risk.

A mixed-methods approach is encouraged where quantitative and 
qualitative techniques complement each other - Comprehensive 
assessments, integrated delivery systems and Management 
Information Systems (MIS), macro-level planning frameworks that 
supported interministerial initiatives.

Disaster risk management

Disaster risk management (DRM) offers several means to address the climate 
emergency through better understanding of risk, enhanced risk governance 
mechanisms and approaches, including risk-infomed investments and preparedness 
measures. [UNDRR submission GST]. Disaster Risk Management, incl awareness 
creation, aims to reduce vulnerability to climate induced hazards and to help build the 
capacity to adapt. Financial instruments to support DRM encompass risk transfer (e.g. 
[parametric] insurance, risk pools, CatBonds), risk retention (e.g. contingency and 
reserve funds) and external risk financing elements (e.g. grants, loans or bonds) and 
spans across different levels (micro-meso-macro). Such an approach can enhacne quick 
availability of funds shortly after disaster hits, reduce humanitarian impacts, help 
vulnerable people recover more quickly, increase local adaptive capacity and strengthen 
local resilience.

Substantially increase the number of countries with national and 
local disaster risk reduction strategies by 2020 [Sendai framework 
11] / Target A: Substantially reduce global disaster mortality by 
2030, aiming to lower the average per 100,000 global mortality in 
2020–2030 compared with 2005–2015 [Sendai framework]; Target 
B: Substantially reduce the number of affected people globally by 
2030, aiming to lower the average global figure per 100,000 in 
2020–2030 compared with 2005–2015 [Sendai Framework]; 
Strengthen resilience and adaptive capacity to climate-related 
hazards and natural disasters in all countries [(SDG target 13.1]; By 
2030, build the resilience of the poor and those in vulnerable 
situations and reduce their exposure and vulnerability to climate-
related extreme events and other economic, social and 
environmental shocks and disasters [SDG target 1.5].

Progress is monitored through the Sendai Framework. The 
Midterm Review of the Sendai Framework (MTR SF) ran 
concurrently with the Paris GST. Global Assessment Report 
on Disaster Risk Reduction reports on risk trends. It 
concludes that risk is increasing globally, as are the number 
and costs of disasters.

Governments, 
international 
organizations (e.g. 
UNDRR), civil society

international: UNDRR is responsible for overseeing 
the implementation of the Sendai Framework for 
Disaster Risk Reduction 2015-2030, supporting 
countries and non-State stakeholders in its 
implementation, monitoring and sharing what 
works in reducing existing risk and preventing the 
creation of new risk. The disaster risk reduction 
community has decades of experience in managing 
extreme events and reducing risk related to 
potential climate-related disasters. Their 
experience needs to be brought into planning and 
the scaling-up of adaptation actions [UNDRR 
Submission GST].

Initiatives such as the InsuResilience 
Global Partnership act as a multi-
stakeholder forum for exchange and 
collaboration. The ‘Global Shield against 
Climate Risks’ is built on a country-owned 
and participatory national process and 
works with new and existing partners and 
institutions to systematically analyse 
countries' protection gaps and design, 
fund, and facilitate needs - based pre-
arranged and trigger-based financing.

All (e.g. inland flooding, extreme droughts, 
wildfire)

Comprehensive disaster and climate risk 
management builds upon metrics, data 
and risk analytics, translating them into 
meaningful information to develop 
climate-informed disaster risk reduction 
strategies and risk-informed National 
Adaptation Plans. Such integrated 
planning processes enhance national 
and local capacities to better manage 
(or address) current risks, and reduce 
(avert and minimize) future risks. Risk-
blind planning can – and in some cases 
already has – created new risks and 
resulted in maladaptation [UNDRR 
Submission GST].

Disasters and extreme events stimulate 
enhanced international funding and 
cooperation for prevention and 
preparedness. However, this funding is not 
consistent in most countries, making it more 
difficult to build long-term resilience. Better 
and systematic tracking of financing for 
disaster risk reduction is needed at national 
and international levels, including 
development budgets and investments 
focused on risk management. Investment 
and financial systems for a prevention-
centric climate change adaptation and 
disaster risk reduction are currently not fit 
for purpose. Financial systems need to 
better quantify the extent to which their 
assets will retain their value in this era of 
climate change. Undervaluing climate risk is 
a particular concern for longer-term 
investors and sectors including insurance, 
pension funds, infrastructure, and 
agriculture [UNDRR Submission GST].

Disk Infrastrcuture and technology varies strongly. A 
major limitation in incorporating climate change in 
disaster risk reduction planning is the inadequacy and 
lack of granularity in climate change data and models 
[UNDRR Submission GST].

Strengthening local capacity and 
governance systems is a critical and 
ongoing part of disaster risk 
management. Training and simulations 
are important means.

Mainstreaming of comprehensive 
risk management approaches 
across plans; Dynamic approaches 
in risk governance; Ensuring that 
national governments work 
through partnerships across 
sectors and levels. Rising levels of 
risk and the increasing frequency 
of disasters due to climate change 
increase insurance premiums and 
might render some risks 
uninsurable, unless other 
adaptation action is taken. 

A stronger integration between the 
climate change and disaster risk 
governance processes is generally 
recommended. Finance for DRR, 
development and climate must be better 
integrated. [UNDRR] Consideration of 
trigger-based instruments in combination 
with large scale loan-financed investments 
is recommended. Linking DRF instruments 
with social protection and adaptive safety 
nets, as well as early warning systems and 
forecast-based-finance, is recommended.

Strengthen resilience, and reduce 
vulnerability to risk, which translates in 
to reduced losses and damages, 
including non-monetary losses and 
damages such as psychological damage.

Current mitigation trajectories are 
leading to unmanageable disaster risk. 
Opportunites for systems approaches 
that integrate adaptation and mitigation 
exist in resilient infrastructure 
development and in ecosystem-based 
approaches that enhance adaptive 
capacity, reduce carbon emissions, while 
acting as natural buffers against disasters 
[UNDRR Submission GST].

MEL can make use of the metrics and data related to the Sendai 
Framework. Progress is monitored through seven global targets, each 
of which has a set of indicators (38 in total) that have been 
intergovernmentally agreed and adopted by the UN General Assembly 
(Resolution A/RES/71/276).Several of these indicators have been 
tracked since 2005. A total of 155 Member States have so far used the 
Sendai Framework Monitor, managed by UNDRR, to report against the 
Sendai Framework targets, and through this to the relevant SDGs. The 
Midterm Review of the Sendai Framework (MTR SF) ran concurrently 
with the Paris GST. [UNDRR Submission to GST]. The InsuResilience 
Global Partnership has developed a M&E Framework.

Health, 
wellbeing and 
communities

Food, fibre and 
other 

ecosystems 
products

Cities, 
settlements, 

and key 
infrastructure



Climate services, incl early warning 
systems

Early warning systems (EWS) are defined as integrated systems of hazard monitoring, 
forecasting and prediction, disaster risk assessment, communication and preparedness 
activities systems to enable individuals, communities, governments and businesses to 
take timely action to reduce disaster risks in advance of hazardous events [UNISDR, 
2021]. Early warning systems have proven to be an effective way to adapt to climate 
change by providing a cost-effective and reliable way of protecting lives and livelihoods 
from natural hazards such as floods, heatwaves, storms, and tsunamis. 

Every person on Earth to be protected by Early Warning Systems 
by 2027 [UN Secretary-Gemeral‘s Early Warnings for All Initiative]; 
Target G: Substantially increase the availability of and access to 
multi-hazard early warning systems and disaster risk information 
and assessments to people by 2030 (Source: Sendai Target G); 
Strengthen the capacity of all countries, in particular developing 
countries, for early warning, risk reduction and management of 
national and global health risks [SDG Target 3.d].
Additional related Sendai Framework Targets: 1) Substantially 
reduce global disaster mortality by 2030, aiming to lower average 
per 100,000 global mortality between 2020-2030 compared to 
2005-2015, 2) Substantially reduce the number of affected people 
globally by 2030, aiming to lower the average global figure per 
100,000 between 2020-2030 compared to 2005-2015, 3) Reduce 
direct disaster economic loss in relation to global gross domestic 
product (GDP) by 2030, 4) Substantially reduce disaster damage to 
critical infrastructure and disruption of basic services, among them 
health and educational facilities, including through developing 
their resilience by 2030, 5) Substantially increase the number of 
countries with national and local disaster risk reduction strategies 
by 2020, 6) Substantially enhance international cooperation to 
developing countries through adequate and sustainable support to 
complement their national actions for implementation of this 
framework by 2030, 7) Substantially increase the availability of and 

2027; Progress: Only half of the countries worldwide report 
having adequate multi-hazard early warning systems. There 
are big gaps in the global observing system necessary to 
generate these forecasts. Even fewer countries have 
regulatory frameworks that connect early warnings to 
emergency plans.

International 
organizations: UNDRR / 
WHO (co-leading in Early 
Warnings for All 
initiative), national: 
governments including, 
meteorological offices. 
Private: Tech 
companies. 

International: UNDRR/WMO promote multi-hazard 
early warning systems to strengthen disaster 
preparedness. UNEP contributes through its 
Climate Information / Early Warning Systems 
(CIEWS) Portfolio.
National governments: to report progress 
internationally,  through Sendai Framework. 
Private parties and weather services can provide 
necessary technical infrastructure. Aside from the 
infrastructure,  capacity development, and 
communication at all scales is needed, from 
national weather services to local leaders and 
individuals. 

Broad inclusion is required, including the 
private sector, civil society, and science 
and technology communities. Stakeholder 
engagement is needed to change 
communities from recipients of warnings 
to active agents of change. 
Engagement of end-users needs to 
happen at the design stage of Multi-
Hazard Early Warning Systems 
(MHEWS)[Target G: UNDRR-WMO, 2022]. 

In particular extreme event oriented,  
Extreme heat, extreme cold, strong coastal 
and sea wind, Mostly sudden-onset events 
incl. drought.

Planning should promote stronger 
interdepartmental and sectoral 
collaboration among hydro-
meteorological institutions, national 
disaster risk management offices and 
other institutions (especially those 
related to non-hydrometeorological 
hazards). While progress has been made 
in hazard monitoring, early warning 
infrastructure and dissemination, the 
flow of information back to the 
communities, in a time-sensitive 
manner, remains a challenge. 
Engagement of end-users needs to 
happen at the design stage of MHEWS. 
MHEWS needs to be people-oriented 
with focus on last mile outreach 
[TargetG, UNDRR-WMO, 2022].

More investments are needed throughout 
the MHEWS value cycle, with emphasis on 
reaching the 'last mile' [TargetG, UNDRR-
WMO, 2022]. For supportive finance, no 
target exists in the UN context. The global 
initiative InsuResilience Global Partnership 
has the goal of providing financial protection 
against climate and disaster risk for 500 
million people annually by 2025. DRF is 
highlighted in the Paris Agreement under 
Art. 8.4(f) and under Sendai Framework 
Priority 3 (30b and 31b). 

Early-warning system rely on hard technologies such as 
measuring devices and information technology, but 
also on knowledge and skills.

A critical component of climate change 
adaptation is to increase capacity to act 
on climate extremes using information 
on shorter timescales, including those 
already underway. Most of the major 
disasters induced by natural hazards in 
recent years were forecasted before they 
caused impact [UNDRR Submission GST].

The flow of information back to 
the communities, in a time-
sensitive manner, remains a 
challenge [TargetG, UNDRR-WMO, 
2022].

In many cases, Early Warning Systems 
might be the only option to reduce 
casualties. Opens up opportunities for 
adaptive management.

Monitored under the Sendai framework by UNDRR-WMO. As per the 
WMO survey, only about a third of WMO Members globally report 
having evaluated the performance of early warning systems [TargetG, 
UNDRR-WMO, 2022].

Human migration, relocation and 
resettlement

Migration, relocation, and resettlement may or may not be considered to be 
adaptation. Migration, when voluntary, safe, and orderly, allows the reduction of risks 
to climatic and non-climatic stressors (AR6). The concept of migration as adaptation to 
climate change emerged over a decade ago, initiated with the landmark Foresight 
report in 2011. Prior debates on climate change-related population movements often 
assumed migration as an outcome or “last resort” for impoverished and vulnerable 
peoples in climate-prone areas. The focus had therefore been on developing policy 
solutions that sought to build ecological resilience and reduce migration pressures. 
Increasing adaptive capacity minimizes the risk associated with involuntary migration 
and immobility. It improves the degree of choice under which migration decisions are 
made. At the same time, policy interventions can remove barriers and expand the 
alternatives for safe, orderly, and regular migration that allows vulnerable people to 
adapt to climate change. Reducing future risks of involuntary migration and 
displacement due to climate change is possible through cooperative, international 
efforts to enhance institutional adaptive capacity and sustainable development [IPCC 
AR6].

SDG target 10.7 (promote responsible and well-managed migration 
policies), 8.7 (eradication of forced labor, modern slavery, human 
trafficking and child labor), 8.8 (protection of safe and secure 
environments for all workers) and 10.C (reduction of transaction 
costs for migrant remittances), among others.

SDG target 10.7: Proportion of countries with migration 
policies that facilitate orderly, safe, regular, and responsible 
migration and mobility of people (positive trends since 
2019 for all regions except Latin America and the 
Caribbean, Central and Southern Asia).

Governments, NGOS, 
CSOs; UN agencies (e.g. 
IOM, UNHCR, FAO) 
private sector, experts, 
migrants, refugees, 
displaced, relocated and 
immobile people 
(voluntary, involuntary)

Governments: design and implementation, NGOs 
and CSO: providing information, mediating 
between governments and affected 
individuals/communities, UN agencies: mediator, 
providing information/insights, supporters, private 
sectors: design and implementation, 
migrants/refugees/displaced, relocated and 
immobile people: design

Whole-of-government approach, whole-of-
society approach, child-sensitive, gender-
responsive, respect human rights, people-
centered, development, and livelihoods-
based approach: Inclusion of individuals, 
households, and communities prone to 
climatic change as well as migrants, 
displaced, relocated, and immobile 
individuals, households, and communities 
need to be included since this does not 
only increase the fitness of policies but 
also the implementation. Approaches 
need to ensure realistic time frames and 
adequate consultations, need to 
recognize, affirm and protect customary, 
traditional and place-based knowledge 
and practices, and be transparent and 
accountable, flexible and adaptive.

Mobility is most adaptive when safe, 
orderly and regular which is most often 
the case during slow-onset climatic 
processes (e.g. drought) and more difficult 
after rapid-onset events. It is generally 
accepted that the people forcibly 
displaced by sudden-onset natural hazards 
are not improving their adaptive capacities 
by moving, but are removing themselves 
spatially from potentially deadly risks.

Planning should cover different stages 
of migration trajectories: 1) pre-
mobility, 2) during mobility, 3) during 
reception and integration into receiving 
community, and 4) during and after 
potential return to sending community.

1. Support interdisciplinary approaches in 
vulnerable countries to enable migration, 
relocation and resettlement that could be 
effective adaptation, 2. Enhance availability 
and flexibility of pathways for regular 
migration, 3. Ensure safe access to health 
services, shelter, food, and water through 
local partnerships along migration pathways, 
4. Facilitate fair and ethical recruitment and 
safeguard conditions that ensure decent 
work, 5. Address and reduce vulnerabilities 
in migration, 6. Facilitate faster, safer, and 
cheaper remittance transfers (especially 
after climatic disasters), 7. Establish 
mechanisms for the portability of social 
security entitlements and earned benefit 
inclusion of migrants, 8. Cooperate in 
facilitating safe and dignified return and 
readmission and sustainable reintegration, 
9. Provide financial assistance for family 
members remaining home (Global Compact 
for Migration, GCM).

1. Collect and utilize accurate and disaggregated data 
on internal & international migration, relocation on 
resettlement in the context of climate change as a 
basis for evidence-based policies, 2. Ensure that 
migrants have proof of legal identity and adequate 
documentation, 3. Save lives and establish coordinated 
international efforts on missing migrants, 4. Strengthen 
the transnational response to smuggling of migrants, 5. 
Manage borders in an integrated, secure and 
coordinated manner (GCM).

1. Provide accurate and timely 
information at all stages of migration, 2. 
Empower migrants and societies to 
realize full inclusion and social cohesion, 
3. Invest in skills development 
(vocational training, pre-depature 
training) and facilitate mutual 
recognition of skills, qualifications and 
competences discourse to shape 
perceptions of migration, 4. Create 
conditions for migrants and diasporas to 
fully contribute to sustainable 
development in all countries, 5. 
Strengthen international cooperation 
and global partnerships for safe, orderly 
and regular migration (GCM).

1) Ensure that the most vulnerable 
to climate change and socially 
disadvantaged members of 
communities (poor, less educated, 
differently abled, or elderly, and 
women) who are least able to 
migrate develop the capacity to 
migrate if aspired, 2) Limited 
capacity of receiving communities, 
3) climate risk in receiving 
communities, 4) Altered identifies 
of sending communities, 5) 
unintended consequences of 
remittances ("remittance trap"), 6. 
barriers to action in the 
development sector due to 
historical view of migration (GCM).

1) National governments can improve legal 
pathways for international migration of 
people (e.g. additional quotas and capacity 
for issuing humanitarian visas for climate-
displaced people or a climate passport for 
people whose homeland has become 
uninhabitable); 2) Governments, NGOs, 
and partners can strengthen work to build 
adaptive capacities in local areas to 
support origin areas and people who are 
unable or unwilling to migrate, 3) 
Governments and partners can better 
integrate climate migration and 
displacement into urban planning 
(fostering polycentric urbanization to 
improve the capacities of cities to respond 
to incoming groups of migrants and labor 
market development and investments into 
medium-sized regional centers to reduce 
pressures on capital cities with large 
informal settlements)(GCM).

Voluntary and proactive migration can 
benefit migrants, their households, 
sending communities, and receiving 
communities. Benefits include 
increased income and remittances, and 
knowledge and skills transfer. Receiving 
communities can benefit from an 
increased labor pool and an influx of 
migrant spending and support services 
[USAID, Sendai framework].

- Difficult to monitor due to limited data on migration in the context of 
climate change and whether it can be identified as adaptation. Use 
case-study results which assess migration as adaptation or assess how 
NAPs and NDCs view human mobility [Mombauer et al., 2023]. SDG 
indicators: Proportion of countries with migration policies that 
faciliate orderly, safe, regular and responsible migration and mobility 
of people (SDG 10.7.2), migrant recruitment cost (amount that 
migrant workers pay to find, qualify for, secure and reach their first 
job abroad, divided by their average monthly salary; SDG 10.7.1).

Cross-cutting 
themes


