
Impact Chain Analysis and Climate 
Rationale



Objectives for this Section

1. Understanding GCF’s current work on climate rationale

2. Demonstrating climate change impact analysis as a 

tool for developing the climate rationale

3. Developing an evidence based climate rationale for 

climate change policies and projects



What is “Climate Rationale”?

• “The climate rationale provides the scientific
underpinning for evidence-based climate action 
decision making and the theory of change of all 
kinds of activities funded by the GCF.  It ensures 
that the set of causal linkages between climate 
and climate impacts and between action and 
societal benefits is fully grounded in the best 
available climate data and science concerning 
the most relevant climatic factors” (from GCF 
draft guidance on climate rationale)







Elements of the climate rationale (draft)

• “Headline climate indicators”…physical, chemical, biological 
variables that characterize the Earth’s climate

• E.g. average surface temperatures, ocean heat content, 
atmospheric concentrations of CO2, global ocean indicators (SST, 
SLR), cryosphere, global precipitation

• Sector-specific climate indices (to be developed consistent with key 
sectors)

• High impact events…the change in frequency and or the intensity of 
climate events associated with climate variability

• National meteorological and hydrological services are primary 
sources for data and information…



Health Sector

Some Key Variables: Temperature, humidity

Indicator Description

Frost Days (0) Annual count when TMIN < 0˚C

Very Hard Freeze Annual count when TMIN < -20˚C

Ice Days Annual count when TMAX < 0˚C

Summer Days Annual count when TMAX > 25˚C

Tropical Nights Annual count when TMIN > 20˚C

Warm Spell Duration Indicator Annual count of at least 6 consecutive days when TMAX > 90th percentile

User-Defined Warm Spell Duration Index Annual count of at least n consecutive days when TMAX > 90th percentile, where 2 ≤ n ≤ 10

Cold Spell Duration Indicator Annual count of at least 6 consecutive days when TMIN < 10th percentile

User-Defined Cold Spell Duration Index Annual count of at least n consecutive days when TMIN < 10th percentile, where 2 ≤ n ≤ 10

Above Average Days Percentage of days annual where TMAX > 50th percentile

Very Warm Day Threshold Value of 95th percentile of TMAX

Hot Days Annual count when TMAX ≥ 30˚C

Very Hot Days Annual count when TMAX ≥ 35˚C

User-Defined Consecutive Number of Hot 

Days and Nights

Annual count of n consecutive days where both TMAX > 95th percentile and TMIN > 95th percentile, 

where 2 ≤ n ≤ 10

Climate Indices



Heating Degree Days Annual sum of Tb - TM (where Tb is a user-defined location-specific base temperature 

and TM < Tb)

Cooling Degree Days Annual sum of TM - Tb (where Tb is a user-defined location-specific base temperature and 

TM > Tb)

Growing Degree Days Annual sum of TM – Tb (where Tb is a user-defined location-specific base temperature and 

TM > Tb)

Consecutive Dry Days Maximum number of consecutive days with PDAILY < 1mm

User-Defined Consecutive Days 

Precipitation Amount

Monthly maximum consecutive n-day precipitation (up to a maximum of 10)

Standardized Precipitation Index Measure of “drought” using the Standardized Precipitation Index on time scales of 3, 6 

and 12 months. No missing data are allowed to calculate the Standardized Precipitation 

Index.

Standardized Precipitation 

Evapotranspiration Index

Measure of “drought” using the Standardized Precipitation Evapotranspiration Index on 

time scales of 3, 6 and 12 months. No missing data are allowed to calculate Standardized 

Precipitation Evapotranspiration Index.

Climate Indices



Heat Wave Number Annual number of summer (November-March in the Southern Hemisphere and May-September in the Northern 

Hemisphere) heat waves where conditions persist for at least 3 consecutive days per the definition of Excess Heat 

Factor/Consecutive days where TMIN > 90
th

percentile/Consecutive days where TMAX > 90
th

percentile

Heat Wave Duration The length of the longest summer (November-March in the Southern Hemisphere and May-September in the 

Northern Hemisphere) heat wave where conditions persist for at least 3 consecutive days per the definition of Excess 

Heat Factor/Consecutive days where TMIN > 90
th

percentile/Consecutive days where TMAX > 90
th

percentile

Heat Wave Frequency The total number of days each summer (November-March in the Southern Hemisphere and May-September in the 

Northern Hemisphere) that contribute to all heat waves where conditions persist for at least 3 consecutive days per 

the definition of Excess Heat Factor/Consecutive days where TMIN > 90
th

percentile/Consecutive days where TMAX > 90
th

percentile

Heat Wave Amplitude The hottest day of the hottest summer (November-March in the Southern Hemisphere and May-September in the 

Northern Hemisphere) heat wave where conditions persist for at least 3 consecutive days per definitions of Excess 

Heat Factor/Consecutive days where TMIN > 90
th

percentile/Consecutive days where TMAX > 90
th

percentile

Heat Wave Mean Average magnitude of all heat wave days (November-March in the Southern Hemisphere and May-September in the 

Northern Hemisphere) where conditions persist for at least 3 consecutive days per definitions of Excess Heat 

Factor/Consecutive days where TMIN > 90
th

percentile/Consecutive days where TMAX > 90
th

percentile

User-Defined Consecutive Number of Cold 

Days and Nights

Annual count of n consecutive days where both TMAX < 5
th

percentile and TMIN < 5
th

percentile, where 2 ≤ n ≤ 10

Climate Indices



• Begin with physical processes: expected 
and observed

• Consider the hazards and gradual 
changes caused, directly and indirectly 
by these processes

• Determine the direct impacts on 
ecosystems, human systems, assets, etc.

• Consider indirect impacts on the same 
systems

Impact Chain Analysis: A tool to inform climate rationale

Shout Out: Dr. Rosa Perez, CCC!!!



Example: Drought (hydrological)



Example: SLR
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Climate rationale

Driver=Physical Process
Hazard=Geographically 
specific physical “footprint”
Channel=Vector, pathway



Climate Change 
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Adaptation



Climate Change 
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Shout Out: Dr. Rosa Perez, CCC!!!



Impact Chain Analysis for Rice

Source: https://www.adaptationcommunity.net/?wpfb_dl=175











• If you take climate change out of the picture and you still have a big 
problem, it’s not a climate change problem

• Climate rationale should be evidence based
• Use documented observed processes and impacts, and rigorously projected future processes

• Look for emerging issues

• Look for systems being pushed beyond equilibrium

• Look for issues being pushed beyond local capacity to address the 
problem

• Test the logic of your pathways

• If you dress a development project in CC clothes, GCF will sniff it out.

Climate Rationale Best Practices



Where to get info on physical processes?

• NDC…

• JNAP…

• Everything in session 2…




