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About CIRA and the 2015 Report

EPA has a long history of analyzing the economic impacts of
environmental damage, and the implications of mitigation (costs
and benefits) .

For climate, historical focus has been on GHG mitigation costs (e.g. IPCC
WGlIII, CCSP 2.1a, EMF, etc).

In June 2015, EPA released a report describing risks of inaction on
climate change and the benefits (avoided damages) to the U.S. of
global action to reduce GHGs.

The report summarizes results from EPA’s Climate Change Impacts
and Risk Analysis (CIRA) project, a collaborative effort with
multiple impacts modeling teams.

Consistent socioeconomic, emissions, and climate data are used to quantify

physical and economic impacts across multiple U.S. sectors (e.g., human
health, infrastructure, water resources).

More than 20 detailed, process-based sector impact models were applied,
each of which was separately grounded in the peer-reviewed literature (~35
papers underlying CIRA).




Where CIRA Sits Relative to Other Approaches
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Sectoral Impacts Covered in the 2015 Report
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Key Findings of the Report

Global action on climate change avoids costly damages in the U.S.
Across sectors, global GHG mitigation is projected to prevent or
substantially reduce adverse impacts in the U.S. this century compared
to a future without emission reductions.

Global action on climate change reduces the frequency of extreme
weather events and associated impacts. Global GHG reductions are
projected to substantially reduce how often extreme temperature and
precipitation events occur by the end of the century.

Global action now leads to greater benefits over time. For a majority
of sectors, the benefits to the U.S. of GHG mitigation are projected to
be even greater by the end of the century compared to the next few
decades.

Adaptation can reduce damages and overall costs in certain sectors.
Though actions to prepare for climate change incur costs, they can be
very effective in reducing certain impacts, and will be necessary in
addition to GHG mitigation.

Impacts are not equally distributed. Some regions are more vulnerable
than others and therefore will experience greater impacts.




CIRA: Focus on Avoided Risks and Economic Impacts

Example sector: Air Quality

* Holding emissions of traditional air pollutants constant, unmitigated climate change is
projected to worsen air quality across the large regions of the U.S., especially in the East,

Midwest, and South.

— Impacts on ozone are projected to be substantial for densely populated areas.
— Although there is less certainty in PM2.5 response, results indicate large changes in densely populated
areas (results do not include wildfire emissions = follow-up analysis).
* Global GHG Mitigation provides significant health benefits in the U.S., such as avoiding
13,000 premature deaths/yr by 2050 and 57,000 by 2100. Annual economic benefits of
these avoided deaths are estimated at S160B in 2050, and $930B in 2100.
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See Garcia-Menendez et al. (2015)
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http://www.epa.gov/cira
http://www.epa.gov/cira

CIRA 2.0




CIRA2.0 is Underway

We are “piloting” an approach for using coordinated impacts
analysis to inform NCA4.

Leveraging CIRA1.0 sectoral models (and some new ones) to conduct
new simulations driven by USGCRP/NCA4-recommended scenarios
(RCPs, socioeconomics) and climate projections.

Focus: estimating avoided risks and economic damages due to global
GHG reductions (and for some sectors, adaptation too).

Developing a technical report that will document and describe:

The methods of the analyses conducted, with references to model
documentation and underlying/supporting literature.

Detailed descriptions of results for each sector, with comparisons of
results to findings from the literature.

Results summarized for each of the NCA4 regions.

Report will be peer reviewed.




Mapping of CIRA2.0 Sectors onto NCA Sectors
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Summary

Several coordinated impact analyses driven by consistent
scenarios/inputs (e.g., CIRA, ACP, BRACE) are demonstrating
capability to provide a type of information that has generally been
absent from the NCA.

CIRA1.0 provides a source of recent, peer reviewed estimates for
NCA authors on avoided risks and economic damages.

CIRA2.0 provides an opportunity to pilot how the results of a
coordinated impacts exercise using NCA4 scenarios/projections
could inform the development of the assessment.

In the longer-term, a USGCRP-led coordinated impacts modeling
effort could serve as a credible and feasible way to incorporate
avoided risk and impacts valuation information more broadly in
future NCAs.
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CIRA Global GHG Emissions Scenarios
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CIRA Uncertainty Framework For Climate Projection
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CIRA Impact Sector Coverage

Human health
@ Thermal stress (mortality)
@ Air quality
O Vector-borne disease
O Other extreme event morbidity, mortality
@ Environmental justice / vulnerable populations
@ Labor supply/productivity
Agriculture
@ Crop yield (U.S.)
O Crop yield (global)
O Specialty crops (U.S. and global)
O Livestock production
O Dairy production
@ Carbon storage
Forests
@ Change in timber production (U.S.)
@® Change in CO, storage
@® Wildfire
Freshwater Resources
@ Drought
@ Flooding damages
@® Water supply and demand
@ Water quality
O Groundwater
Ecosystems
@ Species-level (coral, freshwater fish, shellfish)
O Biodiversity
O Coastal wetlands
O Other acidification effects

Energy
@ Temperature effects on energy (electricity)
supply and demand
© Precipitation and system effects on hydro power
© Change in thermo-cooling capacity
O Climate & system effects on wind/solar generation
O Extreme event effects on reliability

Infrastructure KEY
@ Non-coastal roads and bridges @ Existing CIRA
@ Coastal property capacity
@ Urban drainage © In progress
@ Inland property damages from floods O Not currently
© Coastal energy infrastructure in CIRA

© Alaska infrastructure
O Coastal infrastructure (e.g., roads, POTWs)
O Transportation waterways
O Telecommunication infrastructure
Tourism
@ Coral reef recreation
@ Recreational fishing
O Other recreation (e.g., winter, boating, birding)
Other
O Impacts beyond the contiguous U.S.
O Residual damages post extreme events
(e.g., hurricanes)
O Catastrophic climate change (e.g., ice sheet
collapse)
O National security risks (e.g., conflict, mass migration)
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Extreme Temperature Mortality

Without global GHG mitigation, a dramatic increase in extreme heat mortality is projected
for the 49 cities modeled; mortality from extreme cold continues to diminish.

Results suggest a considerable annual reduction in mortality in the 49 cities that grows
over time with global GHG reductions.

— Global GHG mitigation is projected to save ~1,700 lives each year in 2050, and ~12,000 in 2100.

— Inclusion of other cities would increase these benefits substantially.
Acclimatization sensitivity: even with an optimistic assumption regarding human response
to extreme temperature, a large increase in net mortality is projected without mitigation.

_ Reference 2050 Reference 2100
L b
o °
2 Baseline 2000 :
i »
° ° L ? °
i A t o .o b % 3
: 4
® o & b @ P .
L} W o ® o /! @® ‘
¢ 1 e o [+ e
e o ® 5 9, @
° .
.. L ] . .. e ® ..- ..
[ ) ] -
® 9 e =3
N Mitigation 2050 3
L 3 : =
S : ®
Combined Mortality Rate = _ ' ' @ ®
(deaths/100k) ! . .‘ .’- ; % ® o‘ ..l
e 0-2 .9_10 °® L] ‘ . .... ﬁ b ‘ . .... “
; . 2 © R e
®3-4 .11_14 .. = ® e? 7 :. .. /7 ] [ @ .' / P )
° 1 g . [
®s5-8 .15—18 o ol ol 8

* Only 49 cities analyzed, cities without a dot would experience changes that are not estimated here.

See Mills et al. (2014a) www.epa.gov/cira
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Examples of Results — Labor Sector

Without global GHG mitigation, labor hours in the U.S. are projected to decrease due to
increases in extreme temperatures. By 2100, over 1.8 billion labor hours are estimated to
be lost each year, costing an estimated $170 billion annually in lost wages.

By the end of the century, global GHG mitigation is estimated to benefit the contiguous
U.S. by saving an annual 1.2 billion labor hours and $110 billion in wages that would
otherwise be lost due to unmitigated climate change.

Counties in the Southwest, Texas, and Florida that are estimated to lose more than 5% of
high-risk labor hours under the Reference do not experience such losses under the
Mitigation scenario.

Estimated Percent Change in High-Risk Labor Hours in 2050 and 2100

2050 2100 2050 2100

- Wi
ARy

;.i-f',-‘té‘:!z—\%g. Y

¥ E

]

50 e
\-K-Jfl'
3‘3,5;!:"&*11

Percent Change

B o1%-0.6%

Percent Change

B o1% - 1.3% '
[ ]-09%-0% [ ]-09%-0% . ]
[ ]-1.9%--1% Reference [ ]-19%--1% Mltlgatlon
[ -29%--2% [ 2.9%--2%
[ | 3.9% - 3% N 59% - 3%
B 420 - 4%
I 5.9% - 5% Estimates normalized by the high-risk working population in each county.
- - See Graff Zivin and Neidell (2014) www.epa.gov/cira 16



http://www.epa.gov/cira
http://www.epa.gov/cira

References — CIRA Special Issue

Special Issue:

Martinich, J., J. Reilly, S. Waldhoff, M. Sarofim, and J. McFarland, Eds. 2014. A Multi-Model Framework to Achieve Consistent Evaluation of Climate Change Impacts in the
United States. Climatic Change.

http://link.springer.com/journal/10584/131/1/page/1

Table of Contents

Waldhoff, S., J. Martinich, M. Sarofim, B. DeAngelo, J. McFarland, L. Jantarasami, K. Shouse, A. Crimmins, S. Ohrel, and J. Li. 2014. Overview of the special issue: a multi-
model framework to achieve consistent evaluation of climate change impacts in the United States. Climatic Change. DOI: 10.1007/s10584-014-1206-0.
http://link.springer.com/article/10.1007/s10584-014-1206-0

Paltsev, S., E. Monier, J. Scott, A. Sokolov, and J. Reilly. 2013. Integrated economic and climate projections for impact assessment. Climatic Change. DOI: 10.1007/s10584-
013-0892-3.
http://link.springer.com/article/10.1007%2Fs10584-013-0892-3

Monier, E., X. Gao, J.R. Scott, A.P Sokolov, and C.A. Schlosser. 2014. A framework for modeling uncertainty in regional climate change. Climatic Change. DOI:
10.1007/s10584-014-1112-5.
http://link.springer.com/journal/10584/onlineFirst/page/1

Monier, E., and X. Gao. 2014. Climate change impacts on extreme events in the United States: an uncertainty analysis. Climatic Change. DOI: 10.1007/s10584-013-1048-1.
http://link.springer.com/article/10.1007/s10584-013-1048-1

Calvin, K., B. Bond-Lamberty, J. Edmonds, M. Hejazi, S. Waldhoff, M. Wise, and Y. Zhou. 2013. The effects of climate sensitivity and carbon cycle interactions on mitigation
policy stringency. Climatic Change. DOI: 10.1007/s10584-013-1026-7.
http://link.springer.com/article/10.1007/s10584-013-1026-7

Mills, D., J. Schwartz, M. Lee, M. Sarofim, R. Jones, M. Lawson, and L. Deck. 2014. Climate change impacts on extreme temperature mortality in select metropolitan areas
in the United States. Climatic Change. DOI: 10.1007/s10584-014-1154-8.
http://link.springer.com/article/10.1007/s10584-014-1154-8/fulltext.html

McFarland, J., Y. Zhou, L. Clarke, P. Schultz, P. Sullivan, J Colman J, P. Patel, J. Eom, S. Kim, G.P. Kyle, W. Jaglom, B. Venkatesh,J. Haydel, R. Miller, J. Creason, and B. Perkins.
2015. Climate change impacts on electricity demand and supply in the United States: a multi-model comparison. Climatic Change. DOI:10.1007/s10584-015-1380-8.
http://link.springer.com/article/10.1007/s10584-015-1380-8

Neumann, J.E., J. Price, P. Chinowsky, L. Wright, L. Ludwig, R. Streeter, R. Jones, J.B. Smith, W. Perkins, L. Jantarasami, and J. Martinich. 2014. Climate change risks to US
infrastructure: impacts on roads, bridges, coastal development, and urban drainage. Climatic Change. DOI: 10.1007/s10584-013-1037-4.
http://link.springer.com/article/10.1007/s10584-013-1037-4

Strzepek, K., J. Neumann, J. Smith, J. Martinich, B. Boehlert, M. Hejazi, J. Henderson, C. Wobus, R. Jones, K. Calvin, D. Johnson, E. Monier, J. Strzepek, and J. Yoon. 2014.
Benefits of Greenhouse Gas Mitigation on the Supply, Management, and Use of Water Resources in the United States. Climatic Change. DOI: 10.1007/s10584-014-1279-9.
http://link.springer.com/article/10.1007/s10584-014-1279-9

Lane, D., R. Jones, D. Mills, C. Wobus, R.C. Ready, R.W. Buddemeier, E. English, J. Martinich, K. Shouse, and H. Hosterman. 2014. Climate change impacts on freshwater
fish, coral reefs, and related ecosystem services in the United States. Climatic Change. DOI: 10.1007/s10584-014-1107-2.
http://link.springer.com/article/10.1007/s10584-014-1107-2

Mills, D., R. Jones, K. Carney, A.S. Juliana, R. Ready, A. Crimmins, J. Martinich, K. Shouse, B. DeAngelo, E. Monier. 2014. Quantifying and monetizing potential climate
change policy impacts on terrestrial ecosystem carbon storage and wildfires in the United States. Climatic Change. DOI: 10.1007/s10584-014-1118-z.
http://link.springer.com/article/10.1007/s10584-014-1118-7

17



http://link.springer.com/journal/10584/131/1/page/1
http://link.springer.com/journal/10584/131/1/page/1
http://link.springer.com/journal/10584/131/1/page/1
http://link.springer.com/article/10.1007/s10584-014-1206-0
http://link.springer.com/article/10.1007/s10584-014-1206-0
http://link.springer.com/article/10.1007/s10584-014-1206-0
http://link.springer.com/article/10.1007/s10584-014-1206-0
http://link.springer.com/article/10.1007/s10584-014-1206-0
http://link.springer.com/article/10.1007/s10584-014-1206-0
http://link.springer.com/article/10.1007/s10584-014-1206-0
http://link.springer.com/article/10.1007/s10584-014-1206-0
http://link.springer.com/article/10.1007/s10584-013-0892-3
http://link.springer.com/article/10.1007/s10584-013-0892-3
http://link.springer.com/article/10.1007/s10584-013-0892-3
http://link.springer.com/article/10.1007/s10584-013-0892-3
http://link.springer.com/article/10.1007/s10584-013-0892-3
http://link.springer.com/article/10.1007/s10584-013-0892-3
http://link.springer.com/article/10.1007/s10584-013-0892-3
http://link.springer.com/article/10.1007/s10584-013-0892-3
http://link.springer.com/journal/10584/onlineFirst/page/1
http://link.springer.com/journal/10584/onlineFirst/page/1
http://link.springer.com/article/10.1007/s10584-013-1048-1
http://link.springer.com/article/10.1007/s10584-013-1048-1
http://link.springer.com/article/10.1007/s10584-013-1048-1
http://link.springer.com/article/10.1007/s10584-013-1048-1
http://link.springer.com/article/10.1007/s10584-013-1048-1
http://link.springer.com/article/10.1007/s10584-013-1048-1
http://link.springer.com/article/10.1007/s10584-013-1048-1
http://link.springer.com/article/10.1007/s10584-013-1048-1
http://link.springer.com/article/10.1007/s10584-013-1026-7
http://link.springer.com/article/10.1007/s10584-013-1026-7
http://link.springer.com/article/10.1007/s10584-013-1026-7
http://link.springer.com/article/10.1007/s10584-013-1026-7
http://link.springer.com/article/10.1007/s10584-013-1026-7
http://link.springer.com/article/10.1007/s10584-013-1026-7
http://link.springer.com/article/10.1007/s10584-013-1026-7
http://link.springer.com/article/10.1007/s10584-013-1026-7
http://link.springer.com/article/10.1007/s10584-014-1154-8/fulltext.html
http://link.springer.com/article/10.1007/s10584-014-1154-8/fulltext.html
http://link.springer.com/article/10.1007/s10584-014-1154-8/fulltext.html
http://link.springer.com/article/10.1007/s10584-014-1154-8/fulltext.html
http://link.springer.com/article/10.1007/s10584-014-1154-8/fulltext.html
http://link.springer.com/article/10.1007/s10584-014-1154-8/fulltext.html
http://link.springer.com/article/10.1007/s10584-014-1154-8/fulltext.html
http://link.springer.com/article/10.1007/s10584-014-1154-8/fulltext.html
http://link.springer.com/article/10.1007/s10584-015-1380-8
http://link.springer.com/article/10.1007/s10584-015-1380-8
http://link.springer.com/article/10.1007/s10584-015-1380-8
http://link.springer.com/article/10.1007/s10584-015-1380-8
http://link.springer.com/article/10.1007/s10584-015-1380-8
http://link.springer.com/article/10.1007/s10584-015-1380-8
http://link.springer.com/article/10.1007/s10584-015-1380-8
http://link.springer.com/article/10.1007/s10584-015-1380-8
http://link.springer.com/article/10.1007/s10584-015-1380-8
http://link.springer.com/article/10.1007/s10584-013-1037-4
http://link.springer.com/article/10.1007/s10584-013-1037-4
http://link.springer.com/article/10.1007/s10584-013-1037-4
http://link.springer.com/article/10.1007/s10584-013-1037-4
http://link.springer.com/article/10.1007/s10584-013-1037-4
http://link.springer.com/article/10.1007/s10584-013-1037-4
http://link.springer.com/article/10.1007/s10584-013-1037-4
http://link.springer.com/article/10.1007/s10584-013-1037-4
http://link.springer.com/article/10.1007/s10584-014-1279-9
http://link.springer.com/article/10.1007/s10584-014-1279-9
http://link.springer.com/article/10.1007/s10584-014-1279-9
http://link.springer.com/article/10.1007/s10584-014-1279-9
http://link.springer.com/article/10.1007/s10584-014-1279-9
http://link.springer.com/article/10.1007/s10584-014-1279-9
http://link.springer.com/article/10.1007/s10584-014-1279-9
http://link.springer.com/article/10.1007/s10584-014-1279-9
http://link.springer.com/article/10.1007/s10584-014-1107-2
http://link.springer.com/article/10.1007/s10584-014-1107-2
http://link.springer.com/article/10.1007/s10584-014-1107-2
http://link.springer.com/article/10.1007/s10584-014-1107-2
http://link.springer.com/article/10.1007/s10584-014-1107-2
http://link.springer.com/article/10.1007/s10584-014-1107-2
http://link.springer.com/article/10.1007/s10584-014-1107-2
http://link.springer.com/article/10.1007/s10584-014-1107-2
http://link.springer.com/article/10.1007/s10584-014-1118-z
http://link.springer.com/article/10.1007/s10584-014-1118-z
http://link.springer.com/article/10.1007/s10584-014-1118-z
http://link.springer.com/article/10.1007/s10584-014-1118-z
http://link.springer.com/article/10.1007/s10584-014-1118-z
http://link.springer.com/article/10.1007/s10584-014-1118-z
http://link.springer.com/article/10.1007/s10584-014-1118-z
http://link.springer.com/article/10.1007/s10584-014-1118-z

References — Select CIRA Method Papers

Health Sector Models:

Air Quality

Garcia-Menendez, F., R.K. Saari, E. Monier, and N.E Selin. 2015. Impacts of climate change and benefits of climate policy for U.S. air quality and health. Environmental
Science and Technology. DOI: 10.1021/acs.est.5b01324.

http://pubs.acs.org/doi/full/10.1021/acs.est.5b01324

Labor
Graff Zivin, J. and M. Neidell. 2014. Temperature and the allocation of time: implications for climate change. Journal of Labor Economics. DOI: 10.1086/671766.
http://www.jstor.org/stable/10.1086/671766

Water Quality

Boehlert, B., K.M. Strzepek, S.C. Chapra, Y. Gebretsadik, M. Lickley, C. Fant, R. Swanson, A. McCluskey, J.E. Neumann, and J. Martinich. 2015. Climate change impacts and
greenhouse gas mitigation effects on U.S. water quality. Journal of Advances in Modeling Earth Systems. DOI:10.1002/2014MS000400.
http://onlinelibrary.wiley.com/doi/10.1002/2014MS000400/full

Infrastructure Sector Models:

Bridges

Wright, L., P. Chinowsky, K. Strzepek, R. Jones, R. Streeter, J.B. Smith, J. Mayotte, A. Powell, L. Jantarasami, and W. Perkins. 2012. Estimated effects of climate change on
flood vulnerability of U.S. bridges. Mitigation and Adaptation Strategies for Global Change. DOI: 10.1007/s11027-011-9354-2.
http://www.springerlink.com/content/080u67337157202k/

Roads

Chinowsky, P., J. Price, and J. Neumann. 2013. Assessment of Climate Change Adaptation Costs for the U.S. Road Network” Global Environment Change. DOI:
10.1016/j.gloenvcha.2013.03.004.

http://www.sciencedirect.com/science/article/pii/50959378013000514

Urban Drainage

Price, J., L. Wright, C. Fant, and K. Strzepek. 2014. Calibrated Methodology for Assessing Climate Change Adaptation Costs for Urban Drainage Systems. Urban Water
Journal. DOI: 10.1080/1573062X.2014.991740.

http://www.tandfonline.com/doi/abs/10.1080/1573062X.2014.991740

National Coastal Property Model (NCPM)

Neumann, J., K. Emanuel, S. Ravela, L. Ludwig, P. Kirshen, K. Bosma, and J. Martinich. 2014. Joint Effects of Storm Surge and Sea-level Rise on US Coasts. Climatic Change.
DOI: 10.1007/s10584-014-1304-z.

http://link.springer.com/article/10.1007/s10584-014-1304-z

Martinich, J., J.E. Neumann, L. Ludwig, and L. Jantarasami. 2012. Risks of sea level rise to disadvantaged communities in the United States. Mitigation and Adaptation
Strategies for Global Change. DOI: 10.1007/s11027-011-9356-0.
http://www.springerlink.com/content/x411112212347762/

Electricity Sector

Integrated Planning Model (IPM)

Jaglom, W., McFarland, J., M. Colley, C. Mack, B. Venkatesh, R. Miller, J. Haydel, P. Schultz, B. Perkins, J. Casola, J. Martinich, P. Cross, M. Kolian, and S.
Kayin. 2014. Assessment of projected temperature impacts from climate change on the U.S. electric power industry using the Integrated Planning Model.
Energy Policy. DOI: 10.1016/j.enpol.2014.04.032.

http://dx.doi.org/10.1016/j.enpol.2014.04.032

18


http://pubs.acs.org/doi/full/10.1021/acs.est.5b01324
http://pubs.acs.org/doi/full/10.1021/acs.est.5b01324
http://www.jstor.org/stable/10.1086/671766
http://www.jstor.org/stable/10.1086/671766
http://onlinelibrary.wiley.com/doi/10.1002/2014MS000400/full
http://onlinelibrary.wiley.com/doi/10.1002/2014MS000400/full
http://onlinelibrary.wiley.com/doi/10.1002/2014MS000400/full
http://www.springerlink.com/content/080u67337157202k/
http://www.sciencedirect.com/science/article/pii/S0959378013000514
http://www.sciencedirect.com/science/article/pii/S0959378013000514
http://www.sciencedirect.com/science/article/pii/S0959378013000514
http://www.tandfonline.com/doi/abs/10.1080/1573062X.2014.991740
http://www.tandfonline.com/doi/abs/10.1080/1573062X.2014.991740
http://link.springer.com/article/10.1007/s10584-014-1304-z
http://link.springer.com/article/10.1007/s10584-014-1304-z
http://link.springer.com/article/10.1007/s10584-014-1304-z
http://link.springer.com/article/10.1007/s10584-014-1304-z
http://link.springer.com/article/10.1007/s10584-014-1304-z
http://link.springer.com/article/10.1007/s10584-014-1304-z
http://link.springer.com/article/10.1007/s10584-014-1304-z
http://link.springer.com/article/10.1007/s10584-014-1304-z
http://www.springerlink.com/content/x411112212347762/
http://www.springerlink.com/content/x411112212347762/
http://dx.doi.org/10.1016/j.enpol.2014.04.032
http://dx.doi.org/10.1016/j.enpol.2014.04.032
http://dx.doi.org/10.1016/j.enpol.2014.04.032

References — Select CIRA Method Papers

Water Resource Models

Inland Flooding Damages

Wobus, C., and M. Lawson, R. Jones, J. Smith, and J. Martinich. 2013. Estimating monetary damages from flooding under a changing climate. Journal of Flood Risk
Management. DOI: 10.1111/jfr3.12043.

http://onlinelibrary.wiley.com/doi/10.1111/ifr3.12043/abstract

Drought Risk

Strzepek, K., G. Yohe, J. Neumann, and B. Boehlert. 2010. Characterizing changes in drought risk for the United States from climate change. Environmental Research
Letters. DOI: 10.1088/1748-9326/5/4/044012.

http://iopscience.iop.org/1748-9326/5/4/044012/fulltext/

Boehlert, B., E. Fitzgerald, J. Neumann, K. Strzepek, J. Martinich. 2015. The effect of greenhouse gas mitigation on drought impacts in the United States. Weather, Climate,
and Society. DOI: 10.1175/WCAS-D-14-00020.1.
http://journals.ametsoc.org/doi/abs/10.1175/WCAS-D-14-00020.1

Supply and Demand

Henderson, J., C. Rodgers, R. Jones, J. Smith, K. Strzepek, and J. Martinich. 2013. Economic Impacts of Climate Change on Water Resources in the Coterminous United
States. Mitigation and Adaptation Strategies for Global Change. DOI: 10.1007/s11027-013-9483-x.

http://link.springer.com/article/10.1007%2Fs11027-013-9483-x

Agriculture and Forestry Model

Forest and Agriculture Sector Optimization Model with Greenhouse Gases (FASOM-GHG)

Beach, R.H., Y. Cai, A. Thomson, R. Jones, B. A. McCarl, A. Crimmins, J. Martinich, J. Cole, S. Ohrel, B. DeAngelo, and J. McFarland. In Press. Climate change impacts on US
agriculture and forestry: benefits of global climate stablilization. Environmental Research Letters.
http://iopscience.iop.org/article/10.1088/1748-9326/10/9/095004/meta

Ecosystem Models

Coral Mortality and Bleaching Output (COMBO) Model

Lane, D.R., R.C. Ready, R.W. Buddemeier, J.A. Martinich, K.C. Shouse, and C.W. Wobus. 2013. Quantifying and Valuing Potential Climate Change Impacts on Coral Reefs in
the United States: Comparison of Two Scenarios. PLOS ONE. DOI: 10.1371/journal.pone.0082579.
http://www.plosone.org/article/info:doi/10.1371/journal.pone.0082579

Shellfish
Moore, C. 2015. Welfare estimates of avoided ocean acidification in the US mollusk market. Journal of Agricultural and Resource Economics. 40(1):50-62.
http://www.waeaonline.org/UserFiles/file/JAREJan20154Moorepp50-62.pdf

Freshwater Recreational Fishing

Jones, R., C. Travers, C. Rodgers, B. Lazar, E. English, J. Lipton, J. Vogel, K. Strzepek, and J. Martinich. 2012. Climate Change Impacts on Freshwater Recreational Fishing in
the United States. Mitigation and Adaptation Strategies for Global Change. DOI: 10.1007/s11027-012-9385-3.
http://link.springer.com/article/10.1007/s11027-012-9385-3

19



http://onlinelibrary.wiley.com/doi/10.1111/jfr3.12043/abstract
http://onlinelibrary.wiley.com/doi/10.1111/jfr3.12043/abstract
http://onlinelibrary.wiley.com/doi/10.1111/jfr3.12043/abstract
http://iopscience.iop.org/1748-9326/5/4/044012/fulltext/
http://iopscience.iop.org/1748-9326/5/4/044012/fulltext/
http://iopscience.iop.org/1748-9326/5/4/044012/fulltext/
http://iopscience.iop.org/1748-9326/5/4/044012/fulltext/
http://journals.ametsoc.org/doi/abs/10.1175/WCAS-D-14-00020.1
http://journals.ametsoc.org/doi/abs/10.1175/WCAS-D-14-00020.1
http://journals.ametsoc.org/doi/abs/10.1175/WCAS-D-14-00020.1
http://journals.ametsoc.org/doi/abs/10.1175/WCAS-D-14-00020.1
http://journals.ametsoc.org/doi/abs/10.1175/WCAS-D-14-00020.1
http://journals.ametsoc.org/doi/abs/10.1175/WCAS-D-14-00020.1
http://journals.ametsoc.org/doi/abs/10.1175/WCAS-D-14-00020.1
http://journals.ametsoc.org/doi/abs/10.1175/WCAS-D-14-00020.1
http://journals.ametsoc.org/doi/abs/10.1175/WCAS-D-14-00020.1
http://journals.ametsoc.org/doi/abs/10.1175/WCAS-D-14-00020.1
http://link.springer.com/article/10.1007/s11027-013-9483-x
http://link.springer.com/article/10.1007/s11027-013-9483-x
http://link.springer.com/article/10.1007/s11027-013-9483-x
http://link.springer.com/article/10.1007/s11027-013-9483-x
http://link.springer.com/article/10.1007/s11027-013-9483-x
http://link.springer.com/article/10.1007/s11027-013-9483-x
http://link.springer.com/article/10.1007/s11027-013-9483-x
http://link.springer.com/article/10.1007/s11027-013-9483-x
http://iopscience.iop.org/article/10.1088/1748-9326/10/9/095004/meta
http://iopscience.iop.org/article/10.1088/1748-9326/10/9/095004/meta
http://iopscience.iop.org/article/10.1088/1748-9326/10/9/095004/meta
http://iopscience.iop.org/article/10.1088/1748-9326/10/9/095004/meta
http://iopscience.iop.org/article/10.1088/1748-9326/10/9/095004/meta
http://www.plosone.org/article/info:doi/10.1371/journal.pone.0082579
http://www.plosone.org/article/info:doi/10.1371/journal.pone.0082579
http://www.plosone.org/article/info:doi/10.1371/journal.pone.0082579
http://www.waeaonline.org/UserFiles/file/JAREJan20154Moorepp50-62.pdf
http://www.waeaonline.org/UserFiles/file/JAREJan20154Moorepp50-62.pdf
http://www.waeaonline.org/UserFiles/file/JAREJan20154Moorepp50-62.pdf
http://www.waeaonline.org/UserFiles/file/JAREJan20154Moorepp50-62.pdf
http://www.waeaonline.org/UserFiles/file/JAREJan20154Moorepp50-62.pdf
http://link.springer.com/article/10.1007/s11027-012-9385-3
http://link.springer.com/article/10.1007/s11027-012-9385-3
http://link.springer.com/article/10.1007/s11027-012-9385-3
http://link.springer.com/article/10.1007/s11027-012-9385-3
http://link.springer.com/article/10.1007/s11027-012-9385-3
http://link.springer.com/article/10.1007/s11027-012-9385-3
http://link.springer.com/article/10.1007/s11027-012-9385-3
http://link.springer.com/article/10.1007/s11027-012-9385-3

	EPA’s Climate Change Impacts and Risk Analysis (CIRA) Project��
	About CIRA and the 2015 Report
	�
	Sectoral Impacts Covered in the 2015 Report�	
		
	Slide Number 6
	CIRA 2.0
	CIRA2.0 is Underway
		
	Summary
	Thank you.����martinich.jeremy@epa.gov 
	s
		
		
	Slide Number 15
	Slide Number 16
	�
	�
	�

