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CLIMATE IMPACTS ON INFRASTRUCTURE, PUBLIC HEALTH, EMERGENCY 
PREPAREDNESS

• Detailed projections of downscaled climate data are extracted 
and tailored for specific locations and time periods.  

• Projections are then linked to decision-specific impacts such 
as changes in heat stress, energy needs for facility 
cooling/heating, and other resilience measures.   

• Projections also preserve statistical information useful for risk 
management, such as the probability of exceeding 
operationally significant thresholds.

• Key output is quantified risk, evolving through time.
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USING CLIMATE DATA FOR EFFECTIVE ADAPTATION PLANNING

• Adaptation resources will always be limited

• Need to prioritize allocation according to best available data

• We bridge the gap between changes in climate and specific risks to 
local assets
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•
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•

•
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HOW WE ESTIMATE ASSET-SPECIFIC CLIMATE IMPACTS

• Integrate enormous amounts of climate data from observations and 
models to get good statistics.

• Develop statistics for specific asset locations and time periods.

• Use the uncertainty in these statistics systematically in our risk-
management decisions.

• Link the statistics to real-world measures of human and 
infrastructure risk, tailored to
processes.
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CLIMATE IQ:  DETAILED LEVEL

• Projected climate statistics for specific locations

• Based on all available climate-model outputs (CMIP5, etc.)

• Worldwide coverage

• Probabilities of exceeding risk thresholds; distributions
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CLIMATE IQ:  SCREENING LEVEL

• Calculates surrogates for specific risks (energy use, heat stress, etc.)

• Very fast processing of thousands of locations using 27 indices

• Worldwide coverage

• Uses GIS for rapid display of results and for integration with other information (drainage basins, 
population distributions, storm surge data, etc.)

Electrical Generation Impacts – Southeastern U.S. Heat Stress Impacts – South central Mali
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Energy-sector Impacts Include Reduction in Electrical Generation

U.S. Department of Energy, “Climate 

Change and the U.S. Energy Sector:  

Regional Climate Vulnerabilities and 

Resilience Solutions”, 2015.

Southeast:

“Higher temperatures and more 

frequent, severe, and longer-

lasting heat waves are also 

projected for the Southeast, 

potentially increasing peak 

electricity demand for cooling 

while reducing the capacity of 

the thermoelectric generation 

and transmission systems…”
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DECREASES IN ELECTRIC POWER (SCREENING LEVEL)

• 963 civilian power plants (operator, location, cooling type, water source/sink, flow, etc.)

• Screening results using surrogate for decreases in cooling capacity (total precipitation divided by 
high-temperature days, prcptot/tx90p) 

• Compare 2026-2045 to 2006-2025 for RCP8.5 scenario (or any period and scenario).

1 (most)

2

3

4

5 (least)

Ranked by Decrease in 

Cooling Capacity 

Surrogate

Adaptation planning implications:

- Local opportunities to mitigate?

- More detailed risk estimates 

needed
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CAROLINAS DATA

•
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CAROLINAS DATA

•
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CAROLINAS

• Improving climate 

5 YEARS AGO

125 km

2 YEARS AGO

25 km

TODAY

6 km
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DECREASES IN ELECTRIC POWER (DETAILED LEVEL - 1)

• Power generation capability as function of 
intake water temperature:

• Intake water temperature from river as 
function of air temperature:
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DECREASES IN ELECTRIC POWER (DETAILED LEVEL - 2)

• Calculate loss of relative generation capability as function of air temperature
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DECREASES IN ELECTRIC POWER (DETAILED LEVEL - 3)

• Estimate probabilities of air-temperature rises for specified location and time period

Base Period

Future Periods
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DECREASES IN ELECTRIC POWER (DETAILED LEVEL - 4)

• Calculate probability-weighted loss (or risk) as function of time

• Additional step:  damage as function of loss of capability (may be substantially nonlinear)

Enables quantitative risk analysis:

• How does future risk compare to risk 

faced today?

• When/where do risks cross thresholds 

of concern?

• What are costs and benefits of 

reducing risk to acceptable level?
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VALUE OF QUANTITATIVE RISK APPROACH

• Improves allocation of adaptation resources:
– Decision-specific risk metrics with probabilities over time

– Localized and time-specific

– World-wide coverage

• Bridges gap between latest climate-projection data and needs of 
planners

• Evolves and scales as more climate data becomes available

• Enables development of quantitative links between climate 
variables and specific risks 


