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Infrastructures are designed (eg. 50 or 100 years…) according to specific
“reference” events (i.e. frequency: flood of one hundred years return period)

References on Specific events are currently based on past experience with 
a stable climate hypothesis.

Climate Change modifies (already now, and much more over
the next 50 or 100 years…) the actual risk level and therefore
challenges design rules

There is and will be an increase in unusual climatic events (strength-
frequency) caused by climate change; impacts on infrastructures,
operations, and the economy at large may be significant, and in some
cases more dangerous than many now think.

Other factors will increase the impacts of unusual climate events. i.e.
Urbanisation growth leading to more run-off, increase in trade, “just-in-
time” transport, increasing sensitivity of transport users to risks.

A more-in-depth, wider-open and more-systematic Risk 
Management approach is necessary.

Why Risk Assessment Tools for 
Climate Change?

(GERICI, 2007)
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December 1999: 
Storm in France: winds from 160 to 
200 km/h
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Stronger Winds
Summer 2003: 
Forest fire close to A8 motorway 
(South of France)
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Typical examples of impacts of 
unusual climate events - 1/3

Heat & Drought

(GERICI, 2007)
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8 July 2001: 
A1 motorway flooded (North of 
France), following very local strong 
storms
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Rain & Flood Flood in Bulgaria

Flood water level

Typical examples of impacts of 
unusual climate events - 2/3

(GERICI, 2007)
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Hurricane & Bridges

Photo:J. O'Connor (for MCEER)

Many part of Interstate 10 (New Orleans, 
Louisiana) were underwater. 
Some ramps were used to support emergency 
operations

Hurricane & Roads Network
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US 90 - St. Louis, Mississippi

Typical examples of impacts of 
unusual climate events – 3/3

(GERICI, 2007)
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Project cycle and the Vulnerability & 
Adaptation approach

Source: Adapting to climate variability and 
change -- a guidance manual for development 
planning, USAID (2007)

Risk 
analysis
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A systematic identification of Risk Factors

Climate 
Factors 

(rain, wind,…)

Infrastructure 
Intrinsic 
Factors

Site Factors 
(evolution, 

increase,...)

Assessment of the Infrastructure sensitivity
(issues at stake)
Determination of Risk Levels and their critical 
thresholds
Ability of continuous adjustment to Climate Data 
evolution
Networking Knowledge and Experience 
Capitalisation for sustainable relevance of both 
methods and tools

(GERICI, 2007)
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Schematic representing the 
complementary relationship between 

mitigation and adaptation

(Jones and Preston, 2006)
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The structure of climate change risks

(Jones and Preston, 2006)

The Structure of Climate Change Risks 
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Matrix linking increasing costs and mitigation and increasing 
likelihood of dangerous anthropogenic interference (DAI) to 

four possible strategies for managing those risks.

(Jones and Preston, 2006)
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Schematic Depiction of the Uncertainty 
Explosion in Climate Change Analysis

(Jones and Preston, 2006)
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GIS

Structure of Risk Management Tools 
for Approach & Results 
-- A example of GERICI

Meteorological 
data base & 
climate change

Unwanted 
Events

Risk 
Management 
methodology

Specific 
threshold 
acceptability 
by owners / 
operators

Analysis of a 
given 
infrastructure

Generic 
analysis of 
infrastructure 
vulnerabilities

Easy updating of 
meteorological
knowledge of
climate change

Simulations
- network level
- section level

Risk maps
- alert
- prevention plans

Easy long-term
capitalisation of 
local experience

Easy updating of 
technical knowledge

(GERICI, 2007)
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Adaptation Options Identified for the V&A pilot studies

Source: (USAID, 2007)
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Criteria for Analyzing Matrix Adaptations

Source: Adapting to climate variability and 
change -- a guidance manual for development 
planning, USAID (2007)
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Suggested Adaptation Planning Resources

(Pew Center, 2007)
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Tools of Climate Change Risk Analysis
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Summary of Climate 
Adaptation Tools

1. Information generation, 
databases and platforms 

2. Computer-based decision tools 
3. Adaptation/risk management 

processes 
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Summary of Climate Adaptation Tools 
-- 1. Information generation, databases and platforms

Current information generation and database tools 
provide a wide variety of audiences with climate 
and vulnerability related information. 
For the most part, the information is open source 
and provides analysis across a wide variety of 
sectors and scales. These are not decision-making 
tools but rather provide donors, governments and 
NGOs with inputs that could be utilised for risk 
management and adaptation management 
processes. 
This category ranges from those databases which 
utilise Global Circulation Modelling (GCM) (eg. 
PRECIS) as well as general vulnerability and 
adaptation data (eg. NAPA Platform). 
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Summary of Climate Adaptation Tools 
-- 1. Information generation, databases and platforms

Tools More information
PRECIS - Providing Regional Climates for 
Impacts Studies - UK Met Office Hadley Centre

http://precis.metoffice.com/

Vulnerability mapping and impact 
assessment – ILRI, TERI, ACTS, CIAT

http://www.dfid.gov.uk/resea 
rch/mapping-climate.pdf

SERVIR Climate Change Mapping Tool - USAID, 
NASA, CATHALAC, IAGT 

http://www.servir.net/

Statistical DownScaling Model (SDSM) – 
Environment Agency, UK

www.sdsm.org.uk

Climate Analysis Indicators Tool - WRI http://cait.wri.org/

NAPA Platform - UNITAR www.napa-pana.org

Climate envelopes/adaptation risk screening 
platform (CIEAR) - SEI

www.sei.se/oxford/

Other information generation/database 
tools:OFDA/CRED International Disasters 
Database (EM-DAT)
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Summary of Climate Adaptation Tools 
-- 1. Information generation, databases and platforms
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Source: (USAID, 2007)

Summary of Climate Adaptation Tools 
-- 1. Information generation, databases and platforms
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http://www.maplecroft.com/CC_Scorecard_Argentina_sample.pdf

Summary of Climate Adaptation Tools 
-- 1. Information generation, databases and platforms
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Source: www.weADAPT.org.

Summary of Climate Adaptation Tools 
-- 1. Information generation, databases and platforms
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http://www.napa-pana.org/private/modules/knowledgebox/external/index.php?kbid=8

Summary of Climate Adaptation Tools 
-- 1. Information generation, databases and platforms
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Summary of Climate Adaptation Tools 
-- 1. Information generation, databases and platforms
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http://www.napa-pana.org/private/modules/knowledgebox/external/index.php?kbid=8

Summary of Climate Adaptation Tools 
-- 1. Information generation, databases and platforms
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Questions to consider for identifying the needs for climate scenario 
information within the framework of national communications

http://www.napa-pana.org/private/modules/knowledgebox/external/index.php?kbid=8
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CCIAV: climate change impact, adaptation and vulnerability

Summary of Climate Change Impact, Adaptation and Vulnerability 
(CCIAV) assessments and their requirements for climate scenario data

http://www.napa-pana.org/private/modules/knowledgebox/external/index.php?kbid=8
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Computer-based decision tools are primarily intended to 
assist donors to identify climate related risks and adaptation 
options based on project/programme inputs. 

These tools typically include social vulnerability information 
and assist donors in establishing priorities as well as include 
economic analysis as part of the decision-making process. 

These tools are designed to incorporate various forms of data 
as well as inputs from various stakeholders. 

Whereas CRiSTAL is aimed at project-level decision-making, 
the SEI platform will be applicable across scales. 

The advantage of these models is that they allow programme
staff to easily navigate the platform and are thus more hands 
on, relying less on “expert advice”. 

Summary of Climate Adaptation Tools 
-- 2. Computer-based decision tools
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Summary of Climate Adaptation Tools 
-- 2. Computer-based decision tools 

Tools More information

CRiSTAL – IISD, IUCN, SEI, 
Intercooperation

www.iisd.org/security/es/resili 
ence/climate_phase2.asp

ADAPT - World Bank www.worldbank.org/climatech 
ange

Adaptation Wizard – UK 
Climate Impacts Programme 
(UKCIP) 

http://www.ukcip.org.uk/resou 
rces/tools/adapt.asp

Country Database – UNDP-GEF Database restricted to users of 
UNDP intranet.



33

Summary of Climate Adaptation Tools 
-- 2. Computer-based decision tools 
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Summary of Climate Adaptation Tools 
-- 2. Computer-based decision tools 
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CRiSTAL • IISD, IUCN, SEI, Intercooperation

Summary of Climate Adaptation Tools 
-- 2. Computer-based decision tools 
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Adaptation Wizard
UK Climate Impacts Programme 
(UKCIP)

Summary of Climate Adaptation Tools 
-- 2. Computer-based decision tools 

http://www.ukcip.org.uk/resources/tools/adapt.asp
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Summary of Climate Adaptation Tools 
-- 3. Adaptation/risk management processes 

Adaptation/risk management processes include those tools 
which have been developed by specific international aid 
agencies intended to screen projects/programmes and/or 
develop policy priorities. 
As a result, they are tailored toward the specific decision-
making processes of the donor organisation. 
Typically these processes rely on expert advice from their 
respective climate change departments or outside 
consultants. They tend to rely more heavily on qualitative 
inputs while also incorporating climate science information. 
Some tools incorporate economic analyses where the 
information is available or where applicable. 
On the whole, these processes take longer than computer-
based decision tools but are more thorough in their 
analysis, providing tailored recommendations for disaster 
risk reduction and adaptation. 
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Summary of Climate Adaptation Tools 
-- 3. Adaptation/risk management processes 

Tools More information

Climate quick scans - DGIS, The 
Netherlands 

www.nlcap.net

Preparedness for Climate Change 
- Red Cross/Red Crescent 

www.climatecentre.org

Climate Change Adaptation 
Guidance Manual - USAID 

www.ids.ac.uk/climatechange

Opportunities and Risks of 
Climate Change and Disasters 
(ORCHID) - IDS

www.ids.ac.uk/climatechange

Integration of climate risks into 
country programming - UNDP 

UNDP Intranet only

Other paper-based/process tools: http://www.proventionconsortium 
.org/?pageid=32&projectid=1
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Summary of Climate Adaptation Tools 
-- 3. Adaptation/risk management processes 



40

Resources of Climate Change 
Risk Analysis Tools

Adaptation Learning Mechanism (ALM): one of the most famous website 
http://www.adaptationlearning.net/resources/tools.php
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Tool Demonstration
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Lessons learnt and Conclusions
Specific design rules of infrastructure must change. The concept 
of a “design-basis-event” based on a “return period” (ten-year 
rainfall,100 year-flood, etc.) was very useful but is now 
dangerous. The hypothesis of a stable climate is now incorrect.

Risk-analysis approach is necessary and the knowledge of the 
cost-sensitivity of a given infrastructure to climatic condition 
levels (i.e. winds) is necessary to make sound decisions.

Appropriate networking and knowledge capitalisation are keys. 
The emergence of new climatic events with possible large 
impacts demands a wide and very-well-organised networking is 
needed to avoid errors occurring twice.

Taiwan’s government and academic institutions can aggressively 
develop or adopt useful and well-designed climate adaptation 
tools for assessing local climate change issues and preparing 
adapting strategies.
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Thank you for 
your attention!
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