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Following the information given in each method descrip-
tion, from the 120 methods analysed, 35 % conduct an 
assessment of impacts, 24 % identify adaptation options, 
20 % identify risks, 12 % prioritise adaptation options, 7 % 

3.3.6. Assessing adaptation options and considering 
limits to adaptation

The assessment of adaptation options can provide informa-
tion beyond the identification of likely impacts, exposure 
or vulnerability, and can further identify potential limits to 
adaptation. An appropriate adaptation option can then be 
chosen to address the results arising from risk assessments 
in order to bring the negative or adverse impacts of climate 
change down to an acceptable level (Climate ADAPT, 
2021).

In general, adaptation and its effectiveness are not only 
influenced by climate change but also by economic devel-
opment, demographic change, ecosystem alteration, and 
technological innovation (IPCC, 2014). Under certain 
context-specific circumstances, the limits of adaptation 
can be reached; what is perceived as an adaptation limit in 
one context does not necessarily have to be an adaptation 
limit in another context. For further details von adaptation 
options and limits to adaptation please refer to box 8.

Figure 17: Climate risk assessment methods considering limits to 
adaptation

 Assessment of impacts    Identi�cation of adaptation options   

 Identi�cation of risks      Priorization of adaptation options   

 Identi�cation of limits to adaptation   

 Other

35 %

24 %

7 %

20 %

12 %

2 %
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methods discuss limits to adaptation and 2 % seem to refer 
to limits by applying other categories (see Figure 17). The 
logic and design of each climate (change) risk assessment 
can have different entry points and emphasis and can – de-
pending on the objective – cover differential scopes.

Instruments applied considering adaptation options 
and limits to adaptation
The identification of adaptation options is either an 
integral part of or an addition to the actual risk assessment 
and is integrated as a subsequent step. In the case of UK 
Climate Impacts Programme, University of Oxford (2013 
[ID 13]) for instance, the intended output is an adapta-
tion strategy as well as an implementation plan including 
monitoring and evaluation which build upon results from 
assessing current and projected climate conditions, in 
this case referred to as vulnerabilities. Of all the methods, 
beyond those identifying options, 15 methods prioritise 

Box 8: Adaptation options and limits to adaptation
In this report, limits to adaptation follow the definition of the IPCC.

Adaptation options
Adaptation options can range from actions that build adaptive capacity (e.g. creating knowledge and sharing 
information, developing supportive institutional frameworks or establishing management systems and supportive 
mechanisms such as better land management planning and insurance policies) to adaptation actions implemented 
on the ground (e.g. physical or ecosystem-based measures).

Limits to adaptation
Natural and social systems often have the capacity to adapt; this includes the potential in social systems for 
transformative adaptation in response to climate-related risks. But although opportunities for adaptation exist, the 
capacity of both systems to adapt not only to extreme weather events, but also to gradual changes can be limited 
(e.g. Adger et al., 2009; Dow et al., 2013a,b; IPCC, 2014; Sainz de Murieta et al., 2021). According to the 2018 IPCC 
Special Report on Global Warming of 1.5°C (SR1.5), limits to adaptation are understood as the point at which an 
actor’s objective (or system needs) cannot be secured from intolerable risks through adaptive actions. More ex-
plicitly, it means that, for the particular actor, system or planning horizon of interest, no adaptation options exist, 
or an unacceptable measure of adaptive effort is required, to maintain societal objectives or the sustainability of a 
natural system. The Summary for Policymakers (SPM) of the contribution of IPCC Working Group II to the Fifth As-
sessment Report recognised the existence of potential residual risk: “Under all assessed scenarios for adaptation 
and mitigation, some risk from adverse impacts remains (very high confidence)” (IPCC, 2014). Similarly, the SPM 
of the SR1.5 provides the IPCC’s first synthesis of limits in natural and social systems with medium confidence: 
“There are limits to adaptation and adaptive capacity for some human and natural systems at a global warming of 
1.5°C, with associated losses to a medium confidence” (IPCC, 2018).

Some methods included in this study do not directly refer to limits to adaptation as understood by the IPCC, but 
rather consider residual and unmanageable risks.

11	 This study will be published shortly and will be available at Climate Risk Assessment & Management – Adaptation Community

adaptation options as part of the assessment (ID 13, ID 
14, ID 30, ID 54, ID 55, ID 66, ID 68, ID 73, ID 74/75, 
ID 86, ID 88, ID 118, ID 162, ID 180, ID 203). The 
objective then is to understand the suitability of options 
in order to recommend the best option for planning and 
implementation. As a ‘hands-on adaptation toolkit’ for the 
energy sector, The Energy Sector Management Assistance 
Program, World Bank (2010 [ID 86]) is designed to help 
countries carry out a stakeholder-based, semi-quantified 
risk assessment of climate vulnerabilities and adaptation 
options for the entire energy supply-use chain. It can help 
address questions such as “How can a country best manage 
its future security of energy supply in the face of a changing 
climate?”. Just recently, GIZ and Climate Analytics (forth-
coming) looked into options for assessing the impacts of 
climate risks and the potentials of measures to address these 
risks using a software-based approach.10 

https://www.adaptationcommunity.net/climate-risk-assessment-management/
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the subjectivity of adaptive capacity and reveals that, in 
some cases, adaptation depends on whether individuals or 
communities are willing to adapt or willing to make con-
tributions to adaptation. An additional, significant factor is 
the risk tolerance of affected populations and individuals, 
which is closely connected to the local context. Intolerable 
risk potentially leads to losses and damages. However, there 
is as yet no method for clearly and objectively defining at 
which point a risk becomes intolerable (for more informa-
tion on the evaluation of risk tolerance see GIZ’s 6-step 
methodology to assess climate-related risks).

By contrast, for natural systems objective indicators can be 
constructed since, in most cases, irreversible thresholds such 
as intolerable conditions in the case of a plant species can be 
defined. A common example is changing sea water condi-
tions (in temperature and pH value) that can drive corals 
to become extinct (e.g. Hughes et al., 2017). Applying a 
qualitative approach estimating the adaptive capacity of tree 
species, Thorne et al. (2016 [ID 3]) addresses limits to adap-
tion of natural systems. Individual species are scored based 
on their adaptive capacity to withstand fire, their mode and 
level of recruitment of new individuals, and seed longevity. 
Scores are also derived from relevant literature and expert 
opinions, and provide a series of hypotheses about how 
individual species may respond to climate change. Adaptive 
capacity can therefore refer to estimates of the degree to 
which different species can use their life history characteris-
tics to moderate impacts from changing climate. 

For both social and natural systems, the benefits of iden-
tifying either adaptation options or limits to adaptation 
should be made clear in order to ensure adequate integra-
tion of the results. In the case of CEDRA (2009, p. 38 [ID 
32]), unmanageable risks are understood in the following 
sense: “the impacts of climate change and environmental 
degradation are likely to be so substantial that they become 
unmanageable in some locations. […] If addressing risks 
through adapting existing projects proves too costly, imprac-
tical or undesirable, a development agency may want to stop 
the project(s) or design a new project that meets the same 
objectives.” Climate-related risks impacting projects can be 
identified as unmanageable due to political reasons or lack 
of resources. For example, the risk of a coastal agricultural 
project failing due to flooding from sea-level rise could be 
unmanageable if the cost of constructing a sea wall is so 
high that there available financial resources are insufficient 
or there is not enough willingness to pay.

Of those methods that consider or prioritise adaptation 
options, eight methods discuss limits to adaptation explic-
itly (ID 2, ID 3, ID 14, ID 27, ID 32, ID 48, ID 128, ID 
205). For this sample, it can be assumed that only a few 
methods directly address adaptation limits. This is because 
multiple challenges arise when limits to adaptation are 
investigated beyond adaptation options through a climate 
risk assessment. 

Regarding the concepts put forward by the IPCC, it ap-
pears useful and methodologically relevant to distinguish 
between socio-economic and natural systems. In the case 
of social limits to adaptation, participatory approaches and 
context-specific aspects seem indispensable. The perception 
of risk and the extent to which an individual or a commu-
nity can adapt is subjective and depends on a variety of de-
termining conditions. In the case of Lindley et al. (Joseph 
Rowntree Foundation) (2011 [ID 48]) for instance, the 
adaptive capacities of house owners in flood-prone areas 
are restricted by the external factor of fear of an increased 
risk of burglary when floodgates are installed that obscure 
back doors and decrease visibility. This example stresses 

© GIZ / Andrea Iro

https://www.adaptationcommunity.net/publications/a-6-step-methodology-to-assess-climate-related-risks/
https://www.adaptationcommunity.net/publications/a-6-step-methodology-to-assess-climate-related-risks/
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This scoping study, and the database on which it is based, 
cover a broad range of available methods to assess climate 
risks. These compiled methods reflect current trends in 
terms of methodological approaches or tools dealing with 
a variety of challenges. The findings presented here may 
serve as source of information for practitioners and deci-
sion-makers. Beyond that, they may function as a basis for 
further research and to advance the current state of the art 
in risk assessment methodologies. 

A meta-analysis highlights that 120 evaluated CRA meth-
ods were developed by academia, and that most originate 
in Europe and North America but claim to be applicable 
worldwide. The publication dates range from 1998 to 2020 
and most of the methods were developed by academia or 
within development cooperation. 

Zooming deeper into the five identified dimensions related 
to assessing the risk of climate-related losses and damages, 
the in-depth analysis concludes the following: 

Considering the full spectrum of climate hazards and im-
pacts at the outset of the assessment is important in CRA 
because different types of hazards – usually categorised as 
extreme weather events or slow onset processes – are often 
compound and interlinked, causing cascading effects. 47 % 
of the analysed methods cover EWE- and SOP-related 
hazards; yet, EWEs receive more attention in risk manage-
ment, dialogues and planning, while assessment of SOPs is 
lacking due to methodological challenges. These challenges 
include data requirements arising from long time scales and 
the imperceptibility of gradual changes. Approaches ap-
plied to assess risks triggered by SOPs – and which are seen 
promising – are physical and probabilistic models, scenario 
modelling, and indicators and indices development, as well 
as participatory approaches such as expert and stakeholder 
interviews. A combination of different elements from sev-
eral of these processes can help to mitigate the weaknesses 
of a single approach. 

Various interdependencies exist between distinct hazards 
and events, their drivers and processes, and ultimately 
between distinct types of risk. In many cases, these in-
terdependencies of risk are only partially understood and 
considered; in only about a quarter (26 %) of the methods 
are they taken into account fully. If the dynamics of highly 
interconnected and complex systems are not considered 
comprehensively, miscalculations could occur, leading to 
misinterpretations and unsuitable and ineffective decisions 
could result. The small number of approaches that do 
embrace the assessment of interdependencies for various 
risks and their components may indicate that respective 
methods are available, but not yet widely used. 

By integrating into assessments socio-economic scenar-
ios that comprise, among other things, projections on 
demography and economic growth, patterns of interna-
tional trade, governance and institutional development, or 
risk management strategies, it is possible to assess climate 
change impacts and vulnerabilities across different sectors. 
Essentially, socio-economic dynamics in the future can 
be looked at from two angles: firstly, as drivers of climate 
risks, which increase vulnerability and sensitivity, and sec-
ondly, as a consequence of climate change-related develop-
ment pathways. Thereby, socio-economic changes are the 
most important driver of an overall increase in the exposure 
of both populations and assets to climate change. Howev-
er, while some CRA methods consider various aspects of 
socio-economic developments in the future, this appears 
not to be common practice yet. Nevertheless, the use of 
socio-economic scenarios can be considered a general trend 
in the development of integrated CRA methods.

While more than half of all methods investigated include 
or refer to non-economic Loss and Damage, understand-
ing of how to differentiate between economic and non-eco-
nomic L&D varies, with socio-economic, environmental, 
economic and sector-specific impacts all playing a part. 
Rather than explicitly referring to it, many methods apply 
indicators for assessing the risks of NELD. Overall, the 

4.     Conclusion and way forward
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Against a background of increasing climate-related risks, it 
is useful to develop methodologies that do not necessarily 
take limits to adaptation into account but do allow for the 
assessment of adaptation options and risk tolerance as criti-
cal dimensions in the context of losses and damages.

To sum up, the database compiled by the Global Pro-
gramme on Risk Assessment and Management for Adapta-
tion to Climate Change (Loss and Damage) represents the 
first extensive collection of CRA methods and, together 
with this scoping study, constitutes a helpful resource for 
practitioners and other stakeholders. It is the first in-depth 
analysis of methods available for conducting CRAs, and 
aims to provide decision-makers and practitioners with in-
formation that helps them successfully scope for a suitable 
method. For further investigation, practitioners can take 
a look at the methods first hand in order to review details 
relating to contexts, results, encountered challenges and 
further experiences; all sources are provided in the annex 
of this study. Further research might be useful for aligning 
the recommendations made by method developers with the 
needs and constraints encountered by users, and providing 
guidance for future applications.

Lastly, the study attempts to be useful for technical experts, 
especially in the context of developing countries which aim 
to conduct a risk assessment in a specific context or with a 
specific objective. This study, as well as the database, can 
enable such experts to make informed decisions and to use 
available resources in the most effective way.

lack of clear differentiation and common terminology 
complicates awareness of NELD and hinders comparability 
between CRA methods; methodologies therefore need to 
be developed further to incorporate this highly relevant 
dimension.

Risk is perceived differently by each individual, group and 
sector, and the effectiveness of risk management strate-
gies as well as their acceptance strongly depend on the 
involvement of all stakeholders. Furthermore, stakeholder 
involvement can raise the effectiveness and sustainability 
of decision-making processes by ensuring that adaptation 
options are sensitive to local contexts and broadly accepted; 
thus, it is seen as a crucial part of CRAs. However, almost 
half of the methods (46 %) do not involve stakeholder 
participation. But some of these methods are online tools 
and rapid assessments, which aim to gain an overview 
of relevant climate risks at low cost and function more 
as pre-assessments than as baselines of decision-making 
processes. Nevertheless, empowering vulnerable groups 
is particularly important in addressing, minimising, and 
averting current and future L&D and shifting unequal 
power relations (GIZ, 2020).

The scope and objective of a CRA determines whether a 
method assesses adaptation options and takes limits to ad-
aptation into account. Only 7 % consider adaptation lim-
its explicitly and even then, these factors are often touched 
upon only briefly and not analysed systematically. This is 
partially due to the challenge of determining limits but it is 
also because of previously applied concepts and objectives. 

GIZ / Fouad Bestandji
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ID Name Organisation/Author Year of  
publishing Link

2 Community-based Risk Screening 
Tool (CRiSTAL)

International Institute for Sus-
tainable Development, Interna-
tional Union for Conservation 
of Nature, Helvetas, Stockholm 
Environment Institute

2012 https://www.iisd.org/sites/
default/files/publications/cris-
tal_user_manual_v5_2012.pdf

3 A climate change vulnerability as-
sessment of California’s terrestrial 
vegetation

Thorne, J.H. et al. 2016 https://nrm.dfg.ca.gov/
FileHandler.ashx?Documen-
tID=116208&inline

4 A coastal vulnerability assess-
ment for planning climate resilient 
infrastructure

Brown, J.M. et al. 2018 https://www.sciencedirect.
com/science/article/pii/
S0964569118300693

5 A dynamic assessment tool for 
exploring and communicating 
vulnerability to floods and climate 
change

Giupponi, C. et al. 2013 https://www.sciencedirect.
com/science/article/pii/
S1364815212001594

9 Aware for Projects Acclimatise 2011 http://www.acclimatise.uk.com/
wp-content/uploads/2018/11/
Aware_brochure_Nov2018.pdf

13 The UKCIP‘s Adaptation Wizard v 
4.0.

UK Climate Impacts Pro-
gramme, University of Oxford

2013 https://www.ukcip.org.uk/wiz-
ard/

14 Advancing national climate change 
risk assessment to deliver national 
adaptation plans (CCRA 2)

Warren, R.F. et al. 2018 https://royalsocietypublish-
ing.org/doi/abs/10.1098/
rsta.2017.0295

15 An integrated and transferable cli-
mate change vulnerability assess-
ment for regional application

Holsten, A., Kropp, J.P. 2012 https://link.springer.com/arti-
cle/10.1007/s11069-012-0147-z

17 Assessing climate change vulner-
ability in Alaska‘s fishing commu-
nities

Himes-Comell, A., Kasperski, S. 2015 https://www.sciencedirect.
com/science/article/abs/pii/
S016578361400277X 

20 Assessment of climate change 
vulnerability at the local level: a 
case study on the Dniester river 
basin (Moldova)

Corobov, R. et al. 2013 http://downloads.hindawi.com/
journals/tswj/2013/173794.pdf 

27 Caribbean Risk Management Guide-
lines for Climate Change Adaptation 
Decision Making

Adapting to Climate Change 
in the Caribbean Project, 
Caribbean Community Secre-
tariat, Canadian International 
Development Agency

2003 http://dms.caribbeanclimate.
bz/M-Files/openfile.aspx?obj-
type=0&docid=2879

https://www.iisd.org/sites/default/files/publications/cristal_user_manual_v5_2012.pdf
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ID Name Organisation/Author Year of  
publishing Link

28 Climate Change Adaptation and 
Natural Disasters Preparedness in 
the Coastal Cities of North Africa

Marseille Center for Mediter-
ranean Integration, Worldbank, 
Egis Bceom International, IAU 
îdF (Paris Region Planning and 
Development Agency), BRGM 
(French geological survey)

2011 https://www.cmimarseille.
org/sites/default/files/news-
ite/library/files/en//UD2_
ClimChange_FinalReport_EN.pdf 

30 CatSIM (Catastrophe Simulation) International Institute for 
Applied Systems Analysis

2014 http://pure.iiasa.ac.at/id/
eprint/11212/1/XO-14-004.pdf

32 CEDRA (Climate change and En-
vironmental Degradation Risk and 
Adaptation assessment)

Tearfund 2009 https://www.preventionweb.net/
files/11964_CEDRAClimatechan-
geandEnvironmentalD.pdf

33 Climate, Environment and Disaster
Risk Reduction Integration Guidance 
– Light Rapid Screening

Swiss Agency for Development 
and Cooperation

2009 https://www.cedrig.org/sites/
default/themes/cedrig/img/CE-
DRIG_Light_EN.pdf

36 Central Appalachians Forest 
Ecosystem Vulnerability Assess-
ment and Synthesis: A Report from 
the Central Appalachians Climate 
Change Response Framework 
Project

US Forest Service 2015 https://www.fs.fed.us/nrs/pubs/
gtr/gtr_nrs146.pdf

38 Climate and Disaster Risk Screen-
ing Tool for Agriculture Project

World Bank, International Bank 
of Reconstruction and Devel-
opment–International Develop-
ment Association

No information https://climatescreeningtools.
worldbank.org/agr/agricul-
ture-welcome 

39 Climate change and agricultural 
water resources: A vulnerabili-
ty assessment of the Black Sea 
catchment

Bär, R. et al. 2015 https://www.sciencedirect.
com/science/article/abs/pii/
S1462901114000720

40 Climate Change Data and Risk 
Assessment Methodologies for the 
Caribbean

Inter-American Development 
Bank, Environmental Safe-
guards Unit

2016 https://publications.iadb.
org/en/climate-change-da-
ta-and-risk-assessment-meth-
odologies-caribbean

41 Climate Change Risk Assessment 
(CCRA1) for the Business, Industry 
and Services Sector

Adapting to Climate Change 
Programme, Department for 
Environment, Food and Rural 
Affairs, UK

2012 http://randd.defra.gov.uk/De-
fault.aspx?Module=More&Loca-
tion=None&ProjectID=15747

42 Climate change vulnerability as-
sessment in Georgia

Binita, K.C. et al. 2015 https://www.sciencedirect.
com/science/article/abs/pii/
S0143622815000909 

44 Climate Change Vulnerability As-
sessment of Aquatic and Terres-
trial Ecosystems in the U.S. Forest 
Service Rocky Mountain Region

U.S. Department of Agriculture, 
Forest Service, Rocky Mountain 
Research Station

2018 https://www.fs.fed.us/rm/pubs_
series/rmrs/gtr/rmrs_gtr376.pdf

45 Climate change vulnerability 
assessment of the urban forest in 
three Canadian cities

Ordóñez, C., Duniker, P.N. 2015 https://link.springer.com/arti-
cle/10.1007/s10584-015-1394-2

https://www.cmimarseille.org/sites/default/files/newsite/library/files/en/UD2_ClimChange_FinalReport_EN.pdf
https://www.cmimarseille.org/sites/default/files/newsite/library/files/en/UD2_ClimChange_FinalReport_EN.pdf
https://www.cmimarseille.org/sites/default/files/newsite/library/files/en/UD2_ClimChange_FinalReport_EN.pdf
https://www.cmimarseille.org/sites/default/files/newsite/library/files/en/UD2_ClimChange_FinalReport_EN.pdf
http://pure.iiasa.ac.at/id/eprint/11212/1/XO-14-004.pdf
http://pure.iiasa.ac.at/id/eprint/11212/1/XO-14-004.pdf
https://www.preventionweb.net/files/11964_CEDRAClimatechangeandEnvironmentalD.pdf
https://www.preventionweb.net/files/11964_CEDRAClimatechangeandEnvironmentalD.pdf
https://www.preventionweb.net/files/11964_CEDRAClimatechangeandEnvironmentalD.pdf
https://www.cedrig.org/sites/default/themes/cedrig/img/CEDRIG_Light_EN.pdf
https://www.cedrig.org/sites/default/themes/cedrig/img/CEDRIG_Light_EN.pdf
https://www.cedrig.org/sites/default/themes/cedrig/img/CEDRIG_Light_EN.pdf
https://www.fs.fed.us/nrs/pubs/gtr/gtr_nrs146.pdf
https://www.fs.fed.us/nrs/pubs/gtr/gtr_nrs146.pdf
https://climatescreeningtools.worldbank.org/agr/agriculture-welcome
https://climatescreeningtools.worldbank.org/agr/agriculture-welcome
https://climatescreeningtools.worldbank.org/agr/agriculture-welcome
https://www.sciencedirect.com/science/article/abs/pii/S1462901114000720
https://www.sciencedirect.com/science/article/abs/pii/S1462901114000720
https://www.sciencedirect.com/science/article/abs/pii/S1462901114000720
https://publications.iadb.org/en/climate-change-data-and-risk-assessment-methodologies-caribbean
https://publications.iadb.org/en/climate-change-data-and-risk-assessment-methodologies-caribbean
https://publications.iadb.org/en/climate-change-data-and-risk-assessment-methodologies-caribbean
https://publications.iadb.org/en/climate-change-data-and-risk-assessment-methodologies-caribbean
http://randd.defra.gov.uk/Default.aspx?Module=More&Location=None&ProjectID=15747
http://randd.defra.gov.uk/Default.aspx?Module=More&Location=None&ProjectID=15747
http://randd.defra.gov.uk/Default.aspx?Module=More&Location=None&ProjectID=15747
https://www.sciencedirect.com/science/article/abs/pii/S0143622815000909
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46 Climate Change Vulnerability Map-
ping for Southeast Asia

Economy and Environment Pro-
gram for Southeast Asia, Inter-
national Development Research 
Centre, Swedish International 
Development Cooperation 
Agency, Canadian International 
Development Agency

2009 https://www.preventionweb.net/
files/7865_12324196651Map-
pingReport1.pdf

47 Climate change vulnerability, adap-
tation and risk perceptions at farm 
level in Punjab, Pakistan

Abid, M. et al. 2016 https://www.sciencedirect.
com/science/article/pii/
S0048969715311086

48 Climate change, Justice and Vul-
nerability

Lindley, S. et al. (Joseph 
Rowntree Foundation)

2011 https://www.jrf.org.uk/
report/climate-change-jus-
tice-and-vulnerability

51 Climate Proofing ADB Investment in 
the Transport Sector

Asian Development Bank 2014 https://www.adb.org/sites/de-
fault/files/publication/152434/
climate-proofing-adb-invest-
ment-transport.pdf

53 Climate Risk Assessment under 
Uncertainty: An Application to Main 
European Coastal Cities

Abadie, L.M. et al. 2016 https://www.frontiersin.org/arti-
cles/10.3389/fmars.2016.00265/
full

54 Climate Risk Screening and Man-
agement Tool for Strategy Design

USAID 2017 https://www.climatelinks.org/
sites/default/files/Strategy Tool 
%2B Sector Annexes.pdf

55 Climate Safeguards System: Climate 
Screening and Adaptation Review & 
Evaluation Procedures Booklet

African Development Bank 
Group

2012 https://www.afdb.org/filead-
min/uploads/afdb/Documents/
Generic-Documents/CSS%20
Basics-En_def.pdf

57 Climate Vulnerability and Capacity 
Analysis Handbook

CARE International 2019 https://careclimatechange.org/
cvca/

60 Communities and change in the 
Anthropocene: understanding 
social-ecological vulnerability and 
planning adaptations to multiple 
interacting exposures

Bennett, N.J. et al. 2015 https://link.springer.com/arti-
cle/10.1007/s10113-015-0839-5 

66 Decision-making for climate resil-
ient livelihoods and risk reduction: 
A participatory scenario planning 
approach

CARE International 2012 https://care.org/wp-content/
uploads/2020/05/CC-2011-
ALP_PSP_Brief.pdf

68 Decision-Scaling: A Decision 
Framework for DoD Climate Risk 
Assessment and Adaptation Plan-
ning (climate stress test)

University of Massachusetts, 
U.S. Army Engineer Research 
and Development Center, Na-
tional Center for Atmospheric 
Research

2016 https://apps.dtic.mil/sti/pdfs/
AD1024405.pdf

69 Development and validation of risk 
profiles of West African rural com-
munities facing multiple natural 
hazards

Asare-Kyei, D. et al. 2017 https://journals.plos.org/
plosone/article?id=10.1371/
journal.pone.0171921#sec001

70 Disaster Resilience Scorecard for 
Cities (preliminary and detailed 
assessment)

United Nations Office for 
Disaster Risk Reduction

2017 https://www.unisdr.org/cam-
paign/resilientcities/toolkit/ar-
ticle/disaster-resilience-score-
card-for-cities

42
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72 Drought hazard assessment in the 
context of climate change for South 
Korea

Nam, W. et al. 2015 https://www.sciencedirect.
com/science/article/abs/pii/
S0378377415300433

73 Economic Evaluation of Climate 
Change Adaptation Projects

World Bank 2010 https://openknowledge.
worldbank.org/bitstream/han-
dle/10986/27752/554700WP0D-
1CC010Box349454B01PUBLIC1.
pdf?sequence=1&isAllowed=y 

74/ 75 Shaping Climate-Resilient Devel-
opment: a framework for deci-
sion-making

Economics of Climate Adap-
tation

2009 https://media.swissre.com/
documents/rethinking_shap-
ing_climate_resilent_develop-
ment_en.pdf 

76 Ensemble flood risk assessment 
in Europe under high end climate 
scenarios

Alfieri, L. et al. 2015 https://www.sciencedirect.
com/science/article/pii/
S0959378015300406

78 Estimating economic damage from 
climate change in the United States

Hsiang, S. et al. 2017 https://science.sciencemag.org/
content/356/6345/1362/tab-pdf 

81 Flood risk and adaptation strat-
egies under climate change and 
urban expansion: A probabilistic 
analysis using global data

Muis, S. et al. 2015 https://www.sciencedirect.
com/science/article/pii/
S0048969715305714

83 GAR Atlas – Global Risk Mode United Nations Office for 
Disaster Risk Reduction

2017 https://www.preventionweb.net/
files/53086_garatlaslr2.pdf

85 Climate Risks: Impact on natural 
hazards insurance between now 
and 2040

 Fédération Française de 
l’Assurance (French Insurance 
Federation)

2016 https://www.ffa-assurance.fr/
en/publications/climate-issues/
climate-risks-impact-natu-
ral-hazards-insurance-be-
tween-now-and-2040

86 Hands-on Energy Adaptation Toolkit The Energy Sector Management 
Assistance Program, World 
Bank

2010 https://www.esmap.org/sites/
default/files/esmap-files/HEAT-
Brochure.pdf

87 Hazus Federal Emergency Manage-
ment Agency, US

2017 (current 
edition)

https://www.fema.gov/
hazus-software

88 Protecting Health from Climate 
Change – Vulnerability and Adapta-
tion Assessment

World Health Organization 2013 https://apps.who.int/iris/
bitstream/handle/10665/ 
104200/9789241564687_eng.
pdf?sequence=1&isAllowed=y

90 Hydrology Study and Climate 
Change Vulnerability Assessment 
to inform Management Planning 
of Khijadiya Wildlife Sanctuary in 
Gujarat

Indo-German Biodiversity Pro-
gramme, Deutsche Gesellschaft 
für Internationale Zusam-
menarbeit (GIZ)

2017 https://snrd-asia.org/wp-con-
tent/uploads/2018/04/
CMPA-Technical-Re-
port-Series-No.-46.-Hy-
drology-Study-and-Cli-
mate-Change-Vulnerability-As-
sessment-to-inform-Manage-
ment-Planning-of-Khijadi-
ya-Wildlife-Sanctuary-in-Guja-
rat.pdf

91 Improving the interpretability of 
climate landscape metrics: An 
ecological risk analysis of Japan‘s 
Marine Protected Areas

Molinos, J.G. et al. 2017 https://onlinelibrary.wiley.com/
doi/abs/10.1111/gcb.13665

43
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92 InaSAFE V5.0 Indonesian Government, 
Australian Government, World 
Bank, Global Facility for Disas-
ter Reduction and Recovery

2017 http://manual.inasafe.org/en/
index.html#overview

94 Incorporating Potential Severity into 
Vulnerability Assessment of Water 
Supply Systems under Climate 
Change Conditions

Goharian, E. et al. 2016 https://ascelibrary.org/
doi/full/10.1061/%28AS-
CE%29WR.1943-5452.0000579 

100 Impact and Vulnerability Analysis 
of Vital Infrastructures and Built-
up Areas

Fraunhofer Institute for Intelli-
gent Analysis and Information 
Systems

2018 http://www.resin-cities.eu/file-
admin/user_upload/Resources/
Design_IVAVIA/IVAVIA_Guide-
line_v3_final__web.compressed.
pdf

101 Livelihood vulnerability approach to 
assessing climate change impacts 
on mixed agro-livestock smallhold-
ers around the Gandaki River Basin 
in Nepal

Panthi, J. et al. 2016 https://link.springer.com/arti-
cle/10.1007/s10113-015-0833-y

102 Longitudinal assessment of climate 
vulnerability: a case study from the 
Canadian Arctic

Archer, L. et al. 2017 https://link.springer.com/arti-
cle/10.1007/s11625-016-0401-5

103 Damage, Loss and Needs As-
sessment: Guidance Notes (DaLA 
Method)

International Bank of Recon-
struction and Development, 
World Bank

2010 https://reliefweb.int/sites/
reliefweb.int/files/resources/
TTL%20Vol1_WEB.pdf

106 Mali Climate Vulnerability Mapping USAID 2014 https://www.usaid.gov/sites/
default/files/documents/1860/
MALI%20CLIMATE%20VULNERA-
BILITY%20MAPPING.pdf

109 Climate Risk Screening of Develop-
ment Portfolios and Programmes

Institute of Development Stud-
ies, Department for Interna-
tional Development, UK

2008 https://opendocs.ids.ac.uk/
opendocs/bitstream/
handle/123456789/8190/
IDSB_39_4_10.1111-
j.1759-5436.2008.
tb00481.x.pdf?sequence=1

112 Power-generation system vulnera-
bility and adaptation to changes in 
climate and water resources

Van Vliet, M. et al. 2016 https://www.nature.com/arti-
cles/nclimate2903

113 Profiling urban vulnerabilities to 
climate change: An indicator-based 
vulnerability assessment for Euro-
pean cities

Tapia, C. et al. 2017 https://www.sciencedirect.
com/science/article/abs/pii/
S1470160X17301036

114 Public Health System Resilience – 
Addendum Scorecard

United Nations Office for 
Disaster Risk Reduction

2018 https://www.unisdr.org/cam-
paign/resilientcities/assets/
toolkit/documents/Disaster%20
Resilience%20Scorecard_Pub-
lic%20Health%20Addendum%20
Ver1%20Final_July%202018.pdf

115 Quantifying transnational climate 
impact exposure: New perspec-
tives on the global distribution of 
climate risk

Hedlund, J. et al. 2018 https://www.sciencedirect.
com/science/article/abs/pii/
S0959378017312505
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116 Quantitative Assessment of Climate 
Change Vulnerability of Irrigation 
Demands in Mediterranean Europe

Garrote, L. et al 2015 https://link.springer.com/arti-
cle/10.1007/s11269-014-0736-6

117 Quick Risk Estimation United Nations Office for Di-
saster Risk Reduction, Deloitte

No information https://www.unisdr.org/cam-
paign/resilientcities/toolkit/ar-
ticle/quick-risk-estimation-qre

118 Ranking Port Cities with High Ex-
posure and Vulnerability to Climate 
Extremes: Exposure Estimates

Organisation for Economic 
Co-operation and Development

2008 https://www.oecd-ilibrary.
org/docserver/011766488208.
pdf?expires=1569838422&id
=id&accname=guest&check-
sum=A370DCAE5BF63D555C8D-
173DCA2D16C7

120 Risk assessment of precipitation 
and the tourism climate index

Olya, H., Alipour, H. 2015 https://www.sciencedirect.
com/science/article/abs/pii/
S0261517715000138

121 Risk Management Software Suite AIR Worldwide 2017 (founded 
in 1987)

https://www.air-worldwide.
com/SiteAssets/Publica-
tions/Brochures/documents/
about-catastrophe-models

122 RiskScape software Institute of Geological and 
Nuclear Science, National 
Institute of Water and Atmo-
spheric Research, Earthquake 
Commission

2007 https://wiki.riskscape.org.nz/
index.php/Overview

123 RMS(one) platform Risk Management Solution Inc. 
(founded at Stanford Univer-
sity)

2014 https://forms2.rms.com/rs/729-
DJX-565/images/rms_corpo-
rate_brochure.pdf

125 Future risk assessment by estimat-
ing historical heatwave trends with 
projected heat accumulation using 
SimCLIM climate model in Pakistan

Nasim, W. et al. 2018 https://www.sciencedirect.
com/science/article/pii/
S0169809517310992

127 Socio-climatic hotspots in Brazil Torres, R. et al. 2012 https://link.springer.com/arti-
cle/10.1007/s10584-012-0461-1

128 CAPRA (Probabilistic Risk Assess-
ment) Platform

Universidad de los Andes, 
Center for Coordination of 
Natural Disaster Prevention in 
Central America, UNISDR, the 
Inter-American Development 
Bank, World Bank

2008 https://ecapra.org/

129 Spatial approaches for assessing 
vulnerability and consequences in 
climate change assessments

Preston, B. et al. 2007 https://www.researchgate.net/
publication/253423481_Spatial_
Approaches_for_Assessing_Vul-
nerability_and_Consequenc-
es_in_Climate_Change_Assess-
ments

130 Spatial assessment of climate 
change vulnerability at city scale: 
A study in Bangalore, India

Kumar, P. et al. 2016 https://www.sciencedirect.
com/science/article/abs/pii/
S0264837716301363
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132 The determinants of vulnerabil-
ity and adaptive capacity at the 
national level and the implications 
for adaptation

Brooks, N. et al. 2005 https://www.sciencedirect.
com/science/article/abs/pii/
S0959378004000913

134 The impacts of climate change on 
river flood risk at the global scale

Arnell, N., Gosling, S. 2014 https://link.springer.com/con-
tent/pdf/ 10.1007%2Fs10584-
014-1084-5.pdf

135 The rains are disappointing us: dy-
namic vulnerability and adaptation 
to multiple stressors in the Afram 
Plains, Ghana

Westerhoff, L., Smit, B. 2008 https://link.springer.com/arti-
cle/10.1007/s11027-008-9166-1

137 ThinkHazard! World Bank, Global Facility 
for Disaster Reduction and 
Recovery

2017 (2nd 
version)

https://gfdrr.github.io/thinkhaz-
ardmethods/ 

138 Toolkit for Integrating Climate 
Change Adaptation into Develop-
ment Projects

CARE International, Institute 
for Sustainable Development

2010 https://careclimatechange.org/
wp-content/uploads/2019/06/
CARE_Integration_Toolkit.pdf 

142 Using climate model simulations to 
assess the current climate risk to 
maize production

Kent, C. et al. 2017 https://iopscience.iop.org/arti-
cle/10.1088/1748-9326/aa6cb9/
pdf 

143 Vulnerability assessment of 
mangroves to climate change and 
sea-level rise impacts

Ellison, J. 2014 https://link.springer.com/arti-
cle/10.1007/s11273-014-9397-8

145 Climate Change Atlas United States Department of 
Agriculture, Forest Service

No information https://www.fs.fed.us/nrs/atlas/
models/

146 City Resilience Action Planning Tool Disaster Risk Management, 
Sustainability and Urban 
Resilience

2018 http://dimsur.org/3-cityrap-
tool/

147 Climate Adaptation in Rural Devel-
opment Assessment Tool

International Fund for Agricul-
tural Development

2019 https://www.ifad.org/en/web/
knowledge/publication/as-
set/41085709

148 Notre Dame Global Adaptation 
Index

University of Notre Dame 2017 https://gain.nd.edu/our-work/
country-index/

149 Methods for assessing coastal 
vulnerability to climate change

European Topic Centre on 
Climate Change Impacts, Vul-
nerability and Adaptation

2011 https://www.eionet.europa.eu/
etcs/etc-cca/products/etc-cca-
reports/1

151 Adapting to A Changing Climate: 
Guide to Local Early Action Plan-
ning and Management Planning

Gombos, M. et al. 2013 https://www.weadapt.org/
sites/weadapt.org/files/leg-
acy-new/knowledge-base/
files/1344/5342746cc12ea-
adapting-to-a-changing-cli-
mate-final-dec.-2013.pdf

152 Climagine Plan Bleu No information https://climate-adapt.eea.euro-
pa.eu/metadata/case-studies/
integrating-climate-change-ad-
aptation-into-coastal-plan-
ning-in-sibenik-knin-coun-
ty-croatia 
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153 Climate Risk Assessment Guide – 
Central Asia

Climate and Development 
Knowledge Network

2013 https://cdkn.org/resource/
climate-risk-assess-
ment-guide-central-asia/?lo-
clang=en_gb

154 Mozambique – Integrated Context 
Analysis

World Food Programme 2017 https://geonode.wfp.org/
maps/8177

156 Soil & Water Assessment Tool Texas A&M University No information https://swat.tamu.edu/

157 Natural Disaster Mitigation in 
Drinking Water and Sewerage Sys-
tems – Guidelines for Vulnerability 
Analysis

Pan American Health Organi-
zation

1998 https://ec.europa.eu/echo/files/
evaluation/watsan2005/an-
nex_files/PAHO/PAHO1%20-%20
Nat%20mit%20in%20wat%20
and%20sewage%20-%20VA.pdf

158 Vulnerability Sourcebook and Risk 
Supplement

Deutsche Gesellschaft für 
Internationale Zusammenarbeit 
(GIZ), Eurac Research

2017 https://www.adaptationcom-
munity.net/news/risk-supple-
ment-vulnerability-sourcebook/ 

159 The Climate and Disaster Risk 
Screening Tools

World Bank 2015 https://climatescreeningtools.
worldbank.org/sites/default/
files/methodology-docs/meth-
odology-national-tool.pdf

160 Rapid Analysis and Spatialisation 
Of Risk

CIMA Research Foundation 2016 http://www.rasor-project.eu/

161 Climate, Environment and Disaster
Risk Reduction Integration Guidance 
– Strategic

Swiss Agency for Development 
Cooperation

2009 https://www.cedrig.org/sites/
default/themes/cedrig/img/CE-
DRIG_Strategic_EN.pdf

162 Climate, Environment and Disaster
Risk Reduction Integration Guidance 
– Operational

Swiss Agency for Development 
Cooperation

2009 https://www.cedrig.org/sites/
default/themes/cedrig/img/CE-
DRIG_Operational_EN.pdf

163 Climate Risk Analysis for Iden-
tifying and Weighing Adaptation 
Strategies in Ghana’s Agricultural 
Sector

Potsdam Institute for Climate 
Impact Research

2019 https://www.adaptation-
community.net/wp-content/

uploads/2019/12/Cli-
mate-Risk-Analysis-for-Iden-
tifying-and-Weighing-Adapta-

tion-Strategies-in-Ghanas-Agri-
cultural-Sector-komprimiert.pdf

165 Temperate Local Governments for Sus-
tainability USA, Azavea Inc.

2016 https://temperate.io/method-
ology

166 INFORM (Index for Risk Manage-
ment)

Marin-Ferrer, M. et al. 2017 https://drmkc.jrc.ec.europa.
eu/inform-index/Portals/0/
InfoRM/2017/INFORM%20
Concept%20and%20Meth-
odology%20Version%20

2017%20Pdf%20FINAL.pd-
f?ver=2017-07-11-104935-783

167 Climate and Disaster Exposure 
Database

United Nations Development 
Programme, Australian Gov-
ernment, Philippines Climate 
Change Commission

2014 https://www.preventionweb.
net/files/38314_38314booklet-

june271.pdf
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170 Caliza Version 3.0 Climate Risk Analysis 2014 https://www.climate-risk-anal-
ysis.com/software/caliza/cali-

za-manual.pdf

175 Baltic Climate Toolkit Academy for Spatial Research 
and Planning, Environmen-
tal Projects Ltd., Centre for 
Climate Science and Policy 
Research, Regional Council of 
Central Finland, Stockholm 
Environment Institute Tallinn 
Centre

2014 http://www.balticclimate.
org/uploads/files/BalticCli-
mate_Guideline+Report_Sup-
port-for-Impacts-and-Vul-

nerability-Assessment_main-
part_and_Appendices_A-B.
pdf?ALPHA_SESSION_ID=b-
7f3828adb0ea95a1ab73b3c-

821b248c

176 Hydrological impacts of climate 
change on flood probability in 
small urban catchments and possi-
bilities of flood risk mitigation

Hellmers, S. 2010 https://tore.tuhh.de/bit-
stream/11420/1697/4/Wasser-
bauschrift_Band13_e_TUB.pdf  

180 Climate Resilience Evaluation and 
Awareness Tool Version 3.0

United States Environmental 
Protection Agency

2016 https://web.archive.org/
web/20200319094315/https://
www.epa.gov/sites/production/

files/2016-05/documents/
creat_3_0_methodology_guide_

may_2016.pdf 

181 Generic framework for meso-scale 
assessment of climate change haz-
ards in coastal environments

Rosendahl Appelquist, L. 2013 https://link.springer.com/arti-
cle/10.1007/s11852-012-0218-z

182 District Climate and Energy Plans 
Preparation Guideline

Alternative Energy Promotion 
Centre, Stiftung Neue Verant-
wortung, UK Aid

2011 https://snv.org/cms/sites/de-
fault/files/explore/download/

dcep.guidelines.pdf

183 Global Information and Early Warn-
ing System on Food and Agriculture

Food and Agriculture Organiza-
tion of the United Nations

2012 http://www.fao.org/giews/
earthobservation/asis/index_2.

jsp?lang=en

184 Guidelines for Climate Proofing 
Investment in Agriculture, Rural 
Development, and Food Security

Asian Development Bank 2012 https://www.adb.org/sites/
default/files/institutional-doc-
ument/33720/files/guide-
lines-climate-proofing-invest-
ment.pdf

185 Guidelines for Climate Proofing 
Investment in the Energy Sector

Asian Development Bank 2013 https://www.adb.org/sites/
default/files/institutional-doc-
ument/33896/files/guide-
lines-climate-proofing-invest-
ment-energy-sector.pdf

188 A GIS-based vulnerability assess-
ment of coastal natural hazards, 
state of Pará, Brazil (Composite 
Vulnerability Index)

Szlafsztein, C., Sterr, H. 2007 https://www.researchgate.net/
publication/226839274_A_GIS-
based_vulnerability_assess-
ment_of_coastal_natural_haz-
ards_state_of_Para_Brazil

189 A multi-scale coastal vulnerability 
index: A tool for coastal managers?

McLaughlin, S., Cooper, A. 2010 https://www.researchgate.net/
publication/232958368_A_
Multi-scale_coastal_vulnera-
bility_index_A_tool_for_coast-
al_managers
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190 EUROSION project (Living with 
coastal erosion in Europe: Sediment 
and Space for Sustainability)

Directorate General Environ-
ment European Commission

2004 http://www.eurosion.org/re-
ports-online/part3.pdf

193 Adapting to Climate Change – 
Canada‘s First National Engineering 
Vulnerability Assessment of Public 
Infrastructure

Canadian Council of Profes-
sional Engineers

2008 https://pievc.ca/wp-content/up-
loads/2020/12/adapting_to_cli-
mate_change_report_final.pdf

196 Risk and Readiness for Insurance 
Solutions Assessment Tool‘ (In-
suRisk Assessment Tool)

United Nations University – 
Institute for Environment and 
Human Security

2018 https://www.preventionweb.net/
news/insurisk-assessment-tool

198 Opportunity Mapping tool United Nations Environment 
Programme and UNEP Global 
Resource Information Database 
– Geneva

2020 https://pedrr.org/methodology/ 

199 Risk and Vulnerability Assessment 
Methodology Development Project

United Nations Environment 
Programme , The Planning 
Institute of Jamaica

2010 https://wedocs.unep.org/han-
dle/20.500.11822/8879

200 Disaster and Climate Change Risk 
Assessment Methodology for IDB 
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