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Three areas for frontier research (circa 2014)

1. Climate stressors – more focus on extreme events

2. Expand coverage of effects categories (e.g., health and 
ecosystem effects)

3. Address broader class of effects (indirect and inter-
sectoral)

Source: 
James E. Neumann and Kenneth Strzepek (2014). State of the literature on 
the economic impacts of climate change in the United States. Journal of 
Benefit-Cost Analysis, 5, pp 411-443 doi:10.1515/jbca-2014-9003

4. Address adaptation comprehensively, in economic terms
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Risky Business – Probabilistic Results
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Source: Rhodium Group (2014), 
American Climate Prospectus 
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Latest NCA research employs best practices
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Center (Modeling Group)
Model 

Acronym
Availability

ReferencesLOCA SNAP

Canadian Centre for Climate Modeling and Analysis CanESM2 X
Von Salzen et al.
2013

National Center for Atmospheric Research CCSM4 X X
Gent et al. 2011
Neale et al. 2013

NASA Goddard Institute for Space Studies GISS-E2-R X X Schmidt et al. 2006

Met Office Hadley Centre HadGEM2-ES X
Collins et al., 2011
Davies et al. 2005

Atmosphere and Ocean Research Institute, National 
Institute for Environmental Studies, and Japan Agency 
for Marine-Earth Science and Technology

MIROC5 X Watanabe et al. 2010

• Coordinated, RCP emissions scenarios, using 
multiple GCMs chosen to reflect uncertainty

• Expanding coverage, especially in health
• Addressing extreme events to greater extent 

(coastal storm surge, extreme heat, various 
flooding and drought impacts)

• Adding more treatment of adaptation
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Expanded coverage: Aeroallergens (Oak Pollen Season)
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Adding storm surge to SLR makes a large difference
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Goal: to further integrate results of simulation 
modeling in IAMs
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Source: Fawcett et al., 2015, SCIENCE, 4 DECEMBER 2015 • VOL 350 ISSUE 6265
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Goal: to better implement a robust adaptation 
framework (beyond agriculture and sea-level rise)
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Source: Chambwera (2014)  Economics of Adaptation, in IPCC WGII AR5
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ReEDS

Constraints on 
water supply.

10 LOCA GCM 
Projections

PET, 
historical 
runoff

Rainfall Runoff 
Model

CLIRUN-II

Historical 
Temperature and 

Precipitation

Changes in 
Temperature 

and 
Precipitation

Location,
Emissions 
Scenarios

Soil characteristics, PET,
Crop phenology, Kc, Ky, population 
projections

Water Demand 
Model

Hydro-
power

Runoff Demand

Projected 
Temperature and 

Precipitation

Reservoirs, water 
management, flow 

routing

Water Allocation and 
Management Model

US BASINS

Projected 
electricity 
prices from 
ReEDS

Thermal Power Plant 
Uptake and Release

Electricity 
Market 
Impacts

Volumes

Flows

Water Temperature Model

Flows

Temp

Hydropower 
Valuation

Thermal Power Plant 
database: capacity, 
capacity factor, locations, 
fuel cooling types

HDDs and CDDs by 
ReEDS time slice

Hydropower Potential 
Adjustment Factors

Key remaining gap – intersectoral assessment 
(Example: thermal power plant cooling water)
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Understanding indirect effects – insights from simpler 
contexts
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