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and Technical Working Group of the Maryland 
Commission on Climate Change. 

Virginia Rose Burkett
Dr. Virginia Rose Burkett is the Chief 
Scientist for Global Change Research 
at the U.S. Geological Survey. She was 
formerly Chief of the Forest Ecology 
Branch at the National Wetlands 
Research Center. Dr. Burkett has 

served as Director of the Louisiana Department of 
Wildlife and Fisheries, Director of the Louisiana 
Coastal Zone Management Program, and Assistant 
Director of the Louisiana Geological Survey. She 
has published extensively on the topics of global 
change and low-lying coastal zones. She was a Lead 
Author on the United Nations Intergovernmental 
Panel on Climate Change (IPCC) Third and Fourth 
Assessment Reports (2001 and 2007) and the IPCC 
Technical Paper on Water (2008). She coordinated 
both the Coastal and Southeast synthesis chapters of 
the U.S. National Assessment of climate change and 
its impacts (2001). Burkett has been appointed to 
over 40 Commissions, Committees, Science Panels 
and Boards during her career. She received a B.S. in 
zoology and an M.S. in botany from Northwestern 
State University of Louisiana; her doctoral work in 
forestry was completed at Stephen F. Austin State 
University in 1996.  

Lynne M. Carter
Dr. Lynne M. Carter is the Director of 
the Adaptation Network, a non-profit 
(501 c3) organization, and a project 
of the Earth Island Institute. Dr Carter 
has been working on climate change 
issues since her first workshop in 1989 

as the executive director of the Center for Ocean 
Management Studies at the University of Rhode 
Island. She became the Regional Liaison to all of 
the 19 regions for the U.S. National Assessment of 
the Potential Consequences of Climate Variability 
and Change in 1998. She has developed and taught 
semester-long and short courses on climate change 
issues (including the first climate change course in 
the U.S. to combine science, society, and policy 
in 1991), both for formal education (students and 
faculty) and informally for the interested public 
and for informal educators (e.g. museums, nature 
centers, etc). She developed a climate change 
distance-learning course that was offered through 
the University of Maryland, has taught adult students 

David M. Anderson
Dr. David M. Anderson is the 
Director for the World Data Center 
for Paleoclimatology, Chief of the 
Paleoclimatology Branch of NOAA’s 
National Climatic Data Center, and 
an Associate Professor Adjoint at the 

University of Colorado. As a paleoclimatologist, 
his research interests lie in the marine geologic 
record of the Asian monsoons and other aspects 
of tropical air-sea interaction, and in the ocean’s 
role in regulating atmospheric carbon dioxide in 
the past and future. He has served on national and 
international advisory committees for paleoclimate 
research, ocean research, and data management 
issues, and contributed to national reports on abrupt 
climate change and climate extremes. Dr. Anderson 
received a B.S. degree in Biology in 1981, an M.S. 
in Marine Science from San Jose State University, 
and an M.S. and Ph.D. in Geological Sciences from 
Brown University in 1991.

Donald F. Boesch
Dr. Donald F. Boesch has served as 
a Professor in and President of the 
University of Maryland Center for 
Environmental Science since 1990. He 
currently is also Vice Chancellor for 
Environmental Sustainability for the 

University System of Maryland. He earned a B.S. 
in Biology from Tulane University and a Ph.D. in 
Biological Oceanography from the College of William 
and Mary. Dr. Boesch has conducted research on 
coastal and continental shelf environments along 
the Atlantic Coast and in the Gulf of Mexico, eastern 
Australia and the East China Sea, focusing on benthic 
ecology, sedimentary processes, tidal wetlands, 
and eutrophication. He has long been active in 
extending knowledge of environmental and resource 
management at regional, national and international 
levels, particularly with regard to the restoration of 
large ecosystems including the Chesapeake Bay, 
Mississippi Delta, Florida Everglades and Baltic 
Sea. Dr. Boesch has served multiple terms on the 
Ocean Studies Board of the National Research 
Council and has chaired NRC committees on marine 
environmental monitoring, coastal ecosystem 
science, and adaptive management of water 
resources projects. He was co-chair of the coastal 
and marine sector team for the First U.S. National 
Assessment of the Potential Consequences of Climate 
Variability and Change and chairs the Scientific 
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at Vermont College, and was an invited teaching 
fellow at the Environmental Change Institute at 
Oxford University. She has delivered many public 
presentations around climate change issues. Dr. 
Carter has organized conferences and workshops 
on various aspects of climate change, including for 
the bi-national New England Governors and Eastern 
Canadian Premiers on likely climate impacts to 
natural resources. She has written and contributed to 
articles and reports on climate change for a variety 
of audiences. Dr. Carter holds a B.S. in biology from 
the University of Hartford, an M.S. in zoology from 
the University of Connecticut, a Master of Marine 
Affairs from the University of Rhode Island, and a 
Ph.D. in Maritime Studies (climate change focus) 
from the University of Wales, Cardiff. 

Stewart J. Cohen
Dr. Stewart Cohen is senior researcher 
with the Adaptation and Impacts 
Research Division of Environment 
Canada, and an Adjunct Professor 
with the Department of Forest 
Resources Management of the 

University of British Columbia (UBC). Dr. Cohen’s 
research interests are in climate change impacts and 
adaptation at the regional scale, and exploring how 
climate change can affect sustainable development. 
Recent work includes a case study on climate 
change and water management in the Okanagan 
region of British Columbia, and a study on climate 
change visualization led by Stephen Sheppard of 
UBC. He is currently a member of the advisory 
committee for the Columbia Basin Trust climate 
change adaptation program. Previously, he led the 
Mackenzie Basin Impact Study (MBIS), a 7-year effort 
focused on climate change impacts in the western 
Canadian Arctic, completed in 1997. His earlier work 
included research on impacts in the Great Lakes 
and Saskatchewan River Basins. He has been a Lead 
Author for the Intergovernmental Panel on Climate 
Change (IPCC) Third and Fourth Assessment Reports, 
and has contributed to other IPCC documents and 
technical workshops since 1992. Dr. Cohen is a 
geographer having received his B.Sc., M.Sc. and 
Ph.D. from McGill University, University of Alberta, 
and University of Illinois, respectively.

Nancy B. Grimm
Dr. Nancy B. Grimm is a Professor 
of Life Sciences and Leader of the 
Ecology, Evolution, and Environment 
Science faculty at Arizona State 
University (ASU). Her M.S. (1980) and 
Ph.D. (1985) degrees are from ASU, 

where she has held research scientist and faculty 
positions since 1990. An ecosystem ecologist and 
biogeochemist, Dr. Grimm studies how landscape 
heterogeneity and climate variability influence 
retention, cycling, and transport of nitrogen, 
both in desert and urban landscapes. She is Lead 
Principal Investigator and Co-Director of the 
Central Arizona-Phoenix Long-Term Ecological 
Research (LTER) project, a study of the Phoenix 
metropolis and surroundings that is one of the 
first comprehensive investigations of an urban 
ecosystem. In that capacity, Dr. Grimm oversees 
and coordinates interdisciplinary research in urban 
ecology involving over 100 scientists in many fields. 
She is a believer in interdisciplinary approaches 
to answering fundamental ecological questions, 
collaborating with hydrologists, engineers, geologists, 
chemists, sociologists, geographers, climatologists, 
and anthropologists in her urban and stream studies. 
She is a past president of the Ecological Society of 
America and the North American Benthological 
Society, and has served on numerous editorial 
boards and advisory or review panels. Dr. Grimm 
has published over 110 research articles and book 
chapters with students and colleagues, and has 
received over $25 million in collaborative research 
and training awards, mostly from the National 
Science Foundation. 

Susan Joy Hassol
Susan Joy Hassol is Director of 
Climate Communication. She is an 
analyst and author known for her 
ability to translate science into English, 
making complex issues accessible to 
policymakers and the public for two 

decades. She authored Impacts of A Warming Arctic, 
the synthesis report of the Arctic Climate Impact 
Assessment, and testified about the impacts of Arctic 
warming before the U.S. Senate. Ms. Hassol wrote 
HBO’s documentary, Too Hot Not To Handle. She 
was a lead author of Climate Change Impacts on 
the United States, the synthesis report of the U.S. 
National Assessment of the Consequences of Climate 
Change. She contributed a chapter on Arctic climate 
impacts to a book titled Avoiding Dangerous Climate 
Change. She was Senior Editor of the U.S. Climate 
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Change Science Program’s (CCSP) report Weather and 
Climate Extremes in a Changing Climate and Associate 
Editor of the CCSP report Temperature Trends in the 
Lower Atmosphere. In 2006, Ms. Hassol was honored 
by the Climate Institute with its first ever award for 
excellence in climate science communication. More 
information can be found at climatecommunication.org.

Jerry L. Hatfield
Dr. Jerry L. Hatfield is the Laboratory 
Director of the USDA-ARS National Soil 
Tilth Laboratory in Ames, Iowa, a position 
he has held since 1989. His expertise 
is in the quantifications of spatial and 
temporal interactions across the soil-

plant-atmosphere continuum and his personal research 
has focused on the interactions of water, light, carbon, 
and nitrogen in cropping systems. Part of this effort 
involves the interactions with the measurement sites in 
Iowa as part of the Midcontinent Intensive Experiment 
as part of the North American Carbon program. He 
serves as the Lead Author for the Agricultural section of 
the Climate Change Science Program’s (CCSP) Synthesis 
and Assessment Product (SAP) 4.3 “The Effects of 
Climate Change on Agriculture, Land Resources, 
Water Resources, and Biodiversity” and an author of 
“Emissions from Livestock and Manure Management” 
for the 2006 Intergovernmental Panel on Climate 
Change (IPCC) guidelines for National Greenhouse Gas 
Inventories. He is the author of numerous publications 
that address environmental quality and agriculture, 
quantification of plant stress to water and temperature, 
remote sensing of agricultural systems, and energy 
and carbon exchanges across agricultural landscapes. 
He is the Past-President of the American Society of 
Agronomy and member of the Board of Directors of 
the Soil and Water Conservation Society. He serves 
as the USDA-ARS representative to the Heinz Center 
project on the State of the Nation’s Ecosystems, the Key 
Indicators Initiative, National Audubon society project 
on Waterbirds on Working Lands, and Agricultural Air 
Quality Task Force for USDA. 

Katharine Hayhoe
Katharine Hayhoe is a Research 
Associate Professor in the Department of 
Geosciences at Texas Tech University and 
Principal Scientist and CEO of ATMOS 
Research & Consulting. She holds a B.Sc. 
in Physics from the University of Toronto 

(1994) and an M.S. in Atmospheric Sciences from the 
University of Illinois (1997). Her research examines 
the potential impacts of human activities on the global 
environment, using numerical model simulations of 

the earth-atmosphere system for both global and 
regional climate as well as chemical transport and 
integrated assessment modeling. To that end, Ms. 
Hayhoe has served as lead author for a number of 
regional assessments examining climate impacts on 
and adaptation potential for energy and water supply, 
agricultural and natural ecosystems, and infrastructure 
and public health. Assessments include the Great Lakes 
region (2003), the State of California (2004, 2006, 
2008), the U.S. Northeast (2006, 2007), and the City 
of Chicago (2008). Together with these assessments, 
her more than 40 peer-reviewed studies, published 
in journals including Science, Proceedings of the 
National Academy of Sciences, and Climatic Change, 
have resulted in her work being presented before the 
U.S. Congress, cited by the IPCC Fourth Assessment 
Report, and highlighted by state and federal agencies as 
motivation for the development and implementation of 
policies to reduce emissions from human activities. Her 
work has also been featured in over 200 newspapers 
and media outlets around the world, including National 
Public Radio, the British Broadcasting Corporation, 
Discovery Channel, National Geographic, and Sports 
Illustrated.

Anthony Janetos
Dr. Anthony C. Janetos is the Director 
of the Joint Global Change Research 
Institute, a joint venture between the 
Pacific Northwest National Laboratory 
and the University of Maryland. 
Previously, he served as Vice President 

and Director of the Global Change Program at the H. 
John Heinz III Center for Science, Economics and the 
Environment; Vice President for Science and Research 
at the World Resources Institute; and Senior Scientist 
for the Land-Cover and Land-Use Change Program in 
NASA’s Office of Earth Science. He also was Program 
Scientist for NASA’s Landsat 7 mission. Dr. Janetos has 
many years of experience in managing scientific and 
policy research programs on a variety of ecological 
and environmental topics, including air pollution 
effects on forests, climate change impacts, land-use 
change, ecosystem modeling, and the global carbon 
cycle. Dr. Janetos has served on numerous National 
Research Council (NRC) committees, including 
the Decadal Survey for Earth Observations. He is 
a member of the NRC’s standing Climate Research 
Committee and a Fellow of the American Association 
for the Advancement of Science. He was also a co-
chair of the U.S. National Assessment of the Potential 
Consequences of Climate Variability and Change and 
an author of the IPCC Special Report on Land-Use 
Change and Forestry and the Global Biodiversity 
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Assessment, and the Millennium Ecosystem 
Assessment. Most recently he was a co-convening 
lead author of the Climate Change Science Program’s 
(CCSP) Synthesis and Assessment Product (SAP) 4.3, 
Climate Change Impacts on US Ecosystems. With 
many collaborators, Dr. Janetos has written and 
spoken about the need to understand the scientific, 
environmental, economic, and policy linkages 
among the major global environmental issues, and 
the need to keep basic human needs in the forefront 
of the thinking of the environmental science and 
policy communities. Dr. Janetos graduated Magna 
cum Laude from Harvard College with a bachelor’s 
degree in biology and earned a master’s degree and 
a Ph.D. in biology from Princeton University.

Thomas R. Karl
Dr. Thomas R. Karl is the Director of 
NOAA’s National Climatic Data Center 
and is NOAA’s Program Manager for 
Climate Observations and Analysis. 
Dr. Karl is author of many climatic 
atlases and technical reports, and 
has published over 150 articles in 

various scientific journals. He was identified as one 
of the most frequently cited Earth Scientists of the 
1990s. Dr. Karl has been a Lead Author on several 
Intergovernmental Panel on Climate Change (IPCC) 
Assessments and most recently has served as a 
Review Editor. He was part of the IPCC organization 
that received the 2007 Nobel Peace Prize. Dr. Karl is 
a fellow of the American Meteorological Society and 
the American Geophysical Union, and a National 
Associate of the National Research Council.  In 
2002, he was elected to serve on the Council of the 
American Meteorological Society and has recently 
been elected to serve a term as President of the 
Society.

Jack A. Kaye
Dr. Jack A. Kaye currently serves as 
Associate Director for Research of 
the Earth Science Division within 
NASA’s Science Mission Directorate. 
He has been a member of the Senior 
Executive Service since August, 1999, 
managing NASA’s Earth Science 

Research Program. Earlier positions in his nearly 
24 year career at NASA include being a Space 
Scientist at the Goddard Space Flight Center and 
Manager of the Atmospheric Chemistry Modeling 
and Analysis Program at NASA headquarters. His 
academic training is in chemistry (B.S. Adelphi 
University, 1976; Ph.D., California Institute of 

Technology, 1982). As Associate Director for 
Research, Dr. Kaye is responsible for the research 
and data analysis programs for Earth System 
Science, covering the broad spectrum of scientific 
disciplines that constitute it. He represents NASA 
in many interagency and international activities 
and has been an active participant in the U.S. 
Climate Change Science Program (CCSP) in which 
he currently serves as NASA principal and Vice 
Chair of the Subcommittee on Global Change 
Research, as well as NASA’s representative to the 
Senior Users’ Advisory Group for the National Polar 
Orbiting Operational Environmental Satellite System 
and to the Joint Subcommittee on Ocean Science 
and Technology. He is a member of the Steering 
Committee for the Global Climate Observing 
System. He has received numerous NASA awards, as 
well as been recognized as a Meritorious Executive 
in the Senior Executive Service in 2004. He has 
published more than 50 refereed papers, contributed 
to numerous reports, books, and encyclopedias, 
and edited the book Isotope Effects in Gas-Phase 
Chemistry for the American Chemical Society.

Jay Lawrimore
Jay Lawrimore is Chief of the Climate 
Monitoring Branch at NOAA’s National 
Climatic Data Center (NCDC). Since 
2000 he has led a team of scientists 
that monitors the Earth’s climate 
on an operational basis to provide 
policymakers, business leaders, 

scientists, and the media with historical and current 
perspectives on the state of the national and 
global climate. As the pace of climate change has 
accelerated, the capacity to monitor the climate on 
an ongoing basis has grown in importance. This 
program culminates each year with a Bulletin of the 
American Meteorological Society report produced 
through a partnership with 150 scientists from more 
than 30 countries. Beyond State of the Climate 
reporting, Mr. Lawrimore leads other programs that 
span a range of issues at the center of the nation’s 
need for climate information. He was instrumental 
in establishing the North American Drought Monitor 
through a trilateral partnership between the United 
States, Mexico, and Canada to enhance drought 
monitoring on the North American continent. 
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James J. McCarthy
Dr. James J. McCarthy is Alexander 
Agassiz Professor of Biological 
Oceanography and from 1982 until 
2002 he was the Director of Harvard 
University’s Museum of Comparative 
Zoology. He is the Head Tutor for 
Harvard’s undergraduate degree program 

in Environmental Science and Public Policy, and the 
Master of Harvard’s Pforzheimer House. He received 
his undergraduate degree in biology from Gonzaga 
University, and his Ph.D. from Scripps Institution of 
Oceanography. His research interests relate to the 
regulation of plankton productivity in the sea, and in 
recent years have focused on regions that are strongly 
affected by seasonal and inter-annual variation in 
climate. From 1986 to 1993, he served as the first 
chair of the Scientific Committee for the International 
Geosphere - Biosphere Program. From 1986 to 1989 he 
was the founding editor for the American Geophysical 
Union’s Global Biogeochemical Cycles. For the Third 
Intergovernmental Panel on Climate Change (IPCC) 
Assessment (2001), he headed Working Group II, 
which had responsibilities for assessing impacts of and 
vulnerabilities to global climate change. He was also 
one of the lead authors on the 2005 Arctic Climate 
Impact Assessment, and a Vice-Chair of the 2007 
Northeast Climate Impacts Assessment. He has been 
elected a Fellow of the American Association for the 
Advancement of Science, a Fellow of the American 
Academy of Arts and Sciences, and a Foreign Member 
of the Royal Swedish Academy of Sciences.  Currently, 
he is President of the American Association for the 
Advancement of Science.

David McGuire
Dr. A. David McGuire is a Professor of 
Ecology in the U.S. Geological Survey’s 
Alaska Cooperative Fish and Wildlife 
Research Unit located at the University 
of Alaska Fairbanks (UAF). He is also 
director of the Spatial Ecology Laboratory 
in the Institute of Arctic Biology at UAF.  

He earned his B.S. and M. Engineering in Electrical 
Engineering from Cornell University in 1976 and 1977, 
and his M.S. and Ph.D. in Biology from UAF in 1983 
and 1989. Dr. McGuire has conducted studies on how 
responses of terrestrial ecosystems to climate change 
may influence the climate system since 1990. He 
served two terms on the Board of Editors for Ecological 
Applications and served on the Polar Research Board’s 
committee to review NASA’s Polar Geophysical Data 
Sets. Dr. McGuire is serving on several national level 
science steering committees (SSCs) including the 

Carbon Cycle Science Steering Group of the U.S. 
Climate Research Program, the SSC for the Study of 
Environmental Arctic Change (SEARCH), and the SSC 
for the Arctic Community-wide Hydrological Analysis 
and Monitoring Program. He has also served on several 
international committees concerned with global change 
science in northern high latitudes. Dr. McGuire is 
currently serving as co-chair of the U.S. Arctic Research 
Commission study to develop the report “Scaling 
Studies in Arctic System Science and Policy Support: 
A Call-to-Research” and as chair of Arctic Monitoring 
and Assessment’s Program’s scientific assessment of the 
arctic carbon cycle.

Jerry M. Melillo
Dr. Jerry M. Melillo is the Director of 
The Ecosystems Center at the Marine 
Biological Laboratory in Woods Hole, 
Massachusetts, and a Professor of 
Biology at Brown University. His center 
at Woods Hole focuses on environmental 
research in three areas: global change; 
management of coastal zone ecosystems; 

and globalization and transformation of the tropical 
landscape. Dr. Melillo specializes in understanding the 
impacts of human activities on the biogeochemistry of 
ecological systems, using a combination of field studies 
and simulation modeling. In 1996 and 1997, he served 
as the Associate Director for Environment in the U.S. 
President’s Office of Science and Technology Policy. 
Dr. Melillo just completed terms as the President of 
the Ecological Society of America and of the Scientific 
Committee on Problems of the Environment (SCOPE), 
the environmental assessment body of the International 
Council for Science. He is an honorary Professor in 
the Institute of Geophysical Sciences and Natural 
Resources Research, Chinese Academy of Sciences, a 
member of the American Philosophical Society, and a 
Fellow of the American Academy of Arts and Sciences. 
His publication record includes more than 200 peer-
reviewed articles, two ecology textbooks and three 
edited volumes on biogeochemistry.

Edward L. Miles
Dr. Edward L. Miles is the Virginia 
and Prentice Bloedel Professor of 
Marine Studies and Public Affairs at the 
University of Washington. He holds joint 
appointments in the School of Maine 
Affairs of the College of Ocean and 
Fisheries Sciences and the Evans School 

of Public Affairs. He is also a Senior Fellow in the Joint 
Institute for the Study of the Atmosphere and Ocean 
(JISAO), where he serves as the Co-Director of the 
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Center for Science in the Earth System and leader 
of the Climate Impacts Group. Dr. Miles has been 
a participant in the work of the Intergovernmental 
Panel on Climate Change (IPCC) since February 
1994. On April 29, 2003 he was elected to 
membership in the U.S. National Academy of 
Sciences and on October 14, 2005 he was elected 
to the rank of Fellow of the American Association 
for the Advancement of Science (AAAS). Dr. Miles’s 
fields of specialization are international science 
and technology policy, marine policy and ocean 
management, and the impacts of climate variability 
and change at global and regional scales.

Evan Mills
Dr. Evan Mills has worked on energy 
and environmental systems analyst 
since the early 1980s, from local 
to global scales. He received his 
Masters of Science degree from the 
Energy and Resources Group at 
UC Berkeley in 1987 and his Ph.D. 

from the Department of Environmental and Energy 
Systems Studies at the University of Lund in Sweden 
in 1991. Dr. Mills is currently a Staff Scientist at the 
U.S. Department of Energy’s Lawrence Berkeley 
National Laboratory (LBNL), one of the world’s 
leading research centers on energy and environment 
with a staff of approximately 400 people, and past 
leader of LBNL’s Center for Building Science. His 
work spans the domains of energy management, 
risk management, and climate change impacts, 
with emphasis on the nexus between these as 
illustrated in the case of innovations emerging 
from the insurance industry. He has published 
over 200 technical articles and reports and has 
contributed to nine books. He is a member of the 
Intergovernmental Panel on Climate Change (IPCC), 
an organization which shared the 2007 Nobel Peace 
Prize with former U.S. Vice President Albert Gore.

Jonathan Overpeck
Dr. Jonathan Overpeck is a climate 
system scientist at the University 
of Arizona, where he is also the 
Director of the Institute for the Study 
of Planet Earth, as well as a Professor 
of Geosciences and a Professor of 
Atmospheric Sciences. He received 

his B.A. from Hamilton College, followed by a M.Sc. 
and Ph.D. from Brown University. Dr. Overpeck 
has published over 120 papers in climate and the 
environmental sciences, and recently served as 
a Coordinating Lead Author for the Nobel prize 

winning United Nations Intergovernmental Panel on 
Climate Change (IPCC) Fourth Assessment (2007). 
He has also been awarded the U.S. Department 
of Commerce Bronze and Gold Medals, as well 
as the Walter Orr Roberts award of the American 
Meteorological Society, for his interdisciplinary 
research. Dr. Overpeck has also been a Guggenheim 
Fellow, and was the 2005 American Geophysical 
Union Bjerknes Lecturer. He serves on the Board of 
Reviewing Editors for Science Magazine. 

Jonathan Patz
Jonathan Patz, MD, MPH, is a 
Professor & Director of Global 
Environmental Health at the University 
of Wisconsin in Madison. He Co-
chaired the health expert panel of 
the U.S. National Assessment on 
Climate Change and was a Convening 

Lead Author for the United Nations/World Bank 
Millennium Ecosystem Assessment.  For the past 
14 years, Dr. Patz has been a lead author for 
the United Nations Intergovernmental Panel on 
Climate Change (IPCC), an organization awarded 
the 2007 Nobel Peace Prize. He is President of the 
International Association for Ecology and Health 
and has written over 75 peer-reviewed papers and 
a textbook addressing the health effects of global 
environmental change.  He has served on several 
scientific committees of the National Academy of 
Sciences, and currently serves on science advisory 
boards for both the Centers for Disease Control and 
Prevention (CDC) and the Environmental Protection 
Agency (EPA). Dr. Patz received an Aldo Leopold 
Leadership Fellows Award in 2005, and shared the 
Zayed International Prize for the Environment in 
2006. He has earned medical board certification 
in both Occupational/Environmental Medicine and 
Family Medicine and received his medical degree 
from Case Western Reserve University (1987) and 
his Master of Public Health degree (1992) from Johns 
Hopkins University.

Thomas C. Peterson
Dr. Thomas C. Peterson is a physical 
scientist at NOAA’s National Climatic 
Data Center in Asheville, North 
Carolina. After earning his Ph.D. in 
Atmospheric Science from Colorado 
State University in 1991, Dr. Peterson 
primarily engaged in creating NCDC’s 

global land surface data set used to quantify 
long-term global climate change. Key areas of his 
expertise include data archaeology, quality control, 
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homogeneity testing, international data exchange and 
global climate analysis using both in situ and satellite 
data. He was a lead author on the Fourth Assessment 
Report of the Nobel Prize winning Intergovernmental 
Panel on Climate Change’s Fourth Assessment 
Report. Currently he is a member of the Global 
Climate Observing System Atmospheric Observation 
Panel for Climate and chairs the United Nations’ 
World Meteorological Organization Commission 
for Climatology Open Programme Area Group on 
Monitoring and Analysis of Climate Variability and 
Change. The U.S. Department of Commerce has 
honored him with three Bronze Medal Awards and one 
Gold Medal Award. Essential Science Indicators ranked 
him as one of the top one percent of scientists in the 
field of Geosciences based on Journal Citation Reports.  
He is the author or co-author of over 60 peer-reviewed 
publications and three data sets.

Roger S. Pulwarty
Dr. Roger S. Pulwarty is a Physical 
Scientist and the Director of the National 
Integrated Drought Information System 
(NIDIS) Program at the National Oceanic 
and Atmospheric Administration (NOAA) 
in Boulder, Colorado. His interests and 
publications are on climate, assessing 

social and environmental vulnerability, and developing 
climate information services for risk management. 
Dr. Pulwarty’s work focuses on the U.S. West, Latin 
America, and the Caribbean. From 1998 to 2002 he 
directed the NOAA/Regional Integrated Sciences and 
Assessments (RISA) Program. He leads the vulnerability 
and capacity assessments component of the World 
Bank-funded project on Mainstreaming Adaptation to 
Climate Change in the Caribbean. He is also a lead 
author on the Intergovernmental Panel on Climate 
Change (IPCC) Fourth Assessment Report Working 
Group 2, the forthcoming IPCC Technical Report on 
Climate and Water Resources, and on the U.S. Climate 
Change Science Program Synthesis and Assessments 
Reports. He has testified before the U.S. Congress on 
climate, impacts and adaptation and is the NOAA 
liaison to the Western States Water Council.

Benjamin Santer
Dr. Benjamin Santer is an atmospheric 
scientist at Lawrence Livermore National 
Laboratory (LLNL). His research focuses 
on such topics as climate model 
evaluation, the use of statistical methods 
in climate science, and identification 
of natural and anthropogenic 

“fingerprints” in observed climate records. Dr. Santer’s 

early research on the climatic effects of combined 
changes in greenhouse gases (GHGs) and sulfate 
aerosols contributed to the historic “discernible 
human influence” conclusion of the 1995 Report 
by the Intergovernmental Panel on Climate Change 
(IPCC). He spent much of the last decade addressing 
the contentious issue of whether model-simulated 
changes in tropospheric temperature are in accord 
with satellite-based temperature measurements. His 
recent work has attempted to identify anthropogenic 
fingerprints in a number of different climate variables, 
such as tropopause height, atmospheric water vapor, 
the temperature of the stratosphere and troposphere, 
and ocean surface temperatures in hurricane formation 
regions. Dr. Santer holds a Ph.D. in Climatology from 
the University of East Anglia, England, where he studied 
under Professor Tom Wigley. After completion of his 
Ph.D. in 1987, he spent five years at the Max Planck 
Institute for Meteorology in Germany, and worked 
with Professor Klaus Hasselmann on the development 
and application of climate fingerprinting methods. 
In 1992, Dr. Santer joined Professor Larry Gates at 
Lawrence Livermore National Laboratory’s Program 
for Climate Model Diagnosis and Intercomparison. Dr. 
Santer served as convening lead author of the climate 
change detection and attribution chapter of the 1995 
IPCC report. More recently, he was the convening lead 
author of a key chapter of the U.S. Climate Change 
Science Program’s report on “Temperature Trends in 
the Lower Atmosphere”. 

Michael Savonis
Michael J. Savonis has 25 years of 
experience in transportation policy, with 
extensive expertise in air quality and 
emerging environmental issues. He has 
served as Air Quality Team Leader at the 
Federal Highway Administration (FHWA), 
since 1996. For the past 16 years, Mr. 

Savonis has overseen the Congestion Mitigation and Air 
Quality Improvement Program which invests more than 
$1.5 billion annually to improve air quality. He directs 
FHWA’s transportation/air quality policy development, 
research program, and public education. He received 
the Department of Transportation’s (DOT) Silver 
Medal in 1997 and FHWA’s Superior Achievement 
Award in 2004. Mr. Savonis was instrumental to the 
creation of the DOT Center for Climate Change. He 
is co-Chair of the Transportation Research Board’s 
Climate Change Subcommittee, was a member of the 
Air Quality Committee 1999 to 2004, and served as 
Chair of the Subcommittee on Transportation Control 
Measures, 2000 to 2004. He is author of several papers 
on climate and air quality, including: The Gulf Coast 
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Study, Synthesis and Assessment Product 4.7, Climate 
Change Science Program; Toward a Strategic Plan 
for Transportation Air Quality Research, 2000-2010, 
Transportation Research Record; and Clean Air 
Through Transportation: Challenges in Meeting the 
National Ambient Air Quality Standards, Report to 
Congress. Mr. Savonis holds a Masters Degree in 
Regional Planning from Cornell University and a B.S. 
in Chemistry from the State University of New York 
at Buffalo.

Gerry Schwartz
Dr. Henry G. “Gerry” Schwartz Jr., 
(Princeton University, Washington 
University in St. Louis, B.S. and M.S.; 
and California Institute of Technology, 
Ph.D.) is an internationally recognized 
leader in environmental and civil 
engineering. He spent virtually his 

entire career designing and managing major water, 
wastewater, and transportation projects throughout 
the country, serving as President/Chairman of 
Sverdrup/Jacobs Civil, one of the nation’s most 
respected civil engineering firms, from 1993 until 
his retirement in 2003. Thereafter, he was a Senior 
Professor at Washington University until 2007. 
Earlier in his career, he served as President of the 
Water Environment Federation and was the founding 
Chairman of the Water Environment Research 
Foundation which now provides well over $10 
million annually in water quality research funds. In 
2001/2002 he was elected President of the American 
Society of Civil Engineers (ASCE) and created their 
Critical Infrastructure Response Initiative to address 
the nation’s infrastructure security needs following 
the events of September 11, 2001. Recipient of many 
awards, Dr. Schwartz was inducted into the National 
Academy of Engineering in 1997 and received the 
Distinguished Alumni Award from California Institute 
of Technology in 2004. Today, he serves on the 
Board of Berger Group Holdings, Inc., is a member 
of the Executive Committee of the Transportation 
Research Board, and is a private consultant. He also 
chaired the National Research Council Committee 
that authored Special Report 290: Potential Impacts 
of Climate Change on U. S. Transportation published 
in 2008.

Biographies

Eileen L. Shea
Eileen L. Shea has served as Director 
of the NOAA Integrated Data and 
Environmental Applications (NOAA 
IDEA) Center since fall of 2005. The 
NOAA IDEA Center was established 
to advance NOAA’s mission objectives 
and meet critical needs for ocean, 

climate and ecosystem information to protect lives 
and property, support economic development 
and enhance the resilience of Pacific Island 
communities in the face of changing environmental 
conditions. On January 3, 2008, Ms. Shea assumed 
responsibility as the Chief of the Climate Services 
Division of the NOAA’s National Climatic Data 
Center with responsibility for NCDC’s programs 
in data access; data integration and visualization; 
user engagement, education and outreach; and 
international, national and regional climate services 
partnerships. Ms. Shea is involved in a number 
of Pacific Island regional endeavors in the field 
of environmental science and services including:  
membership on the Steering Committees for the 
Pacific Islands Global Climate Observing System 
(PI-GCOS) and Pacific Islands Global Ocean 
Observing System (PI-GOOS) programs; supporting 
the emergence of a Pacific Islands Integrated Ocean 
Observing System (PacIOOS) program; leading 
regional efforts to implement the Pacific Climate 
Information System (PaCIS) including serving as 
the first chair of the PaCIS Steering Committee, 
and in addition, Ms. Shea is Chair of the Pacific 
Risk Management ‘Ohana (PRiMO). In early 2007 
Ms Shea was elected to the rank of Fellow of the 
American Meteorological Society. Her educational 
experience focused on marine science and 
environmental law and resource management at the 
University of Delaware and the Virginia Institute of 
Marine Science, College of William and Mary.

John M.R. Stone
Dr. John M.R. Stone is an Adjunct 
Research Professor in the Department 
of Geography and Environmental 
Studies at Carleton University. Dr. 
Stone received a Ph.D. in Chemical 
Spectroscopy (1969) and an Honours 
B.Sc. in Chemistry (1966) from the 

University of Reading U.K. He held Post-Doctoral 
Fellowships, with the National Research Council 
of Canada and the Czechoslovak Academy of 
Sciences. Prior to his retirement from the federal 
government he served as Executive Director (Climate 
Change), for the Meteorological Service of Canada, 
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Environment Canada; Director-General, Climate 
and Atmospheric Research, Environment Canada; 
Director (Meteorological Research Branch and Climate 
Research Branch), Atmospheric Environment Service, 
Environment Canada; and Co-ordinator for the Second 
World Climate Conference (on secondment from the 
Department of External Affair and International Trade). 
His experiences since 2005 include: Senior Fellow 
with the International Development Research Council; 
Senior Consultant, Gartner-Lee Consultants Ltd.; author 
of an assessment of Extreme Climate and Weather 
Events for the U.S. Climate Change Science Program 
and for an assessment on Agricultural Science and 
Technology for Development for the World Bank as 
well as giving talks on climate change to government 
and private sector audiences. His current and past 
professional responsibilities include: Member of the 
Bureau of the Intergovernmental Panel on Climate 
Change (IPCC), specifically as Vice-chair of Working 
Group I for Third Assessment Report and Vice-chair 
of Working Group II for Fourth Assessment Report; 
Chairman of the Management Board for the Canadian 
GEWEX program studying the hydrology and climate 
of the Mackenzie Basin; Past Secretary and Member 
of the Scientific Steering Committee for the START 
international program on building capacity for 
global change research; and previously as Canadian 
representative to the UN Framework Convention on 
Climate Change (responsible for science-related issues); 
UN/ECE Senior Advisors on Science and Technology; 
International Institute for Applied Systems Analysis; 
and NATO Science Committee. He is a member of the 
Canadian Meteorological and Oceanographic Society. 

Bradley H. Udall
Bradley H. Udall (B.S. Stanford, M.B.A. 
Colorado State University) is the Director 
of the University of Colorado Western 
Water Assessment, one of eight National 
Oceanic and Atmospheric Administration 
(NOAA)-funded Regional Integrated 
Sciences and Assessments. Formerly, 

Mr. Udall was a consulting engineer and principal at 
Hydrosphere Resource Consultants. As a member of 
the research faculty at the University of Colorado, Mr. 
Udall’s expertise includes water and policy issues of 
the American West and especially the Colorado River. 
He was a co-author of a chapter in a recent Bureau 
of Reclamation Environmental Impact Statement 
on incorporating climate change information into 
future Colorado River planning studies. Mr. Udall 
has provided testimony for a Senate committee on 
climate change impacts on water resources. He has 
received the Climate Science Service Award from the 

California Department of Water Resources for his work 
in facilitating interactions between water managers 
and scientists. Mr. Udall serves on the American Water 
Works Association Research Foundation expert panel 
on climate change and serves as an advisor to the 
Water Utility Climate Alliance.

John E. Walsh 
Dr. John E. Walsh is a President’s 
Professor of Global Change at the 
University of Alaska, Fairbanks and 
Professor Emeritus of Atmospheric 
Sciences at the University of Illinois. He is 
also the Director of the National Oceanic 
and Atmospheric Administration’s 

(NOAA) Cooperative Institute for Arctic Research at 
the University of Alaska, and a lead investigator of 
the Alaska Center for Climate Assessment and Policy, 
which is Alaska’s NOAA-supported Regional Integrated 
Sciences and Assessments (RISA) center. He received 
his B.A. in Mathematics at Dartmouth College in 
1970 and a Ph.D. in Meteorology at M.I.T in 1974. He 
served for 30 years on the faculty of the Department 
of Atmospheric Sciences, University of Illinois, Urbana. 
His research interests include the climate of the Arctic, 
especially interactions between the atmosphere and 
the polar surfaces; extreme weather events as they 
relate to climate; and climate-cryosphere interactions. 
Dr. Walsh has published over 100 scientific papers, 
and he has co-authored a textbook, Severe and 
Hazardous Weather. He was a lead author of the 
Arctic Climate Impact Assessment (2001-2005) and the 
Intergovernmental Panel on Climate Change (IPCC) 
Fourth Assessment (Working Group II, Polar Regions). 
He co-chairs the Climate Expert Group of the Arctic 
Monitoring and Assessment Program, and he is a 
former member of the Polar Research Board. He is an 
associate editor of the Journal of Climate and a Fellow 
of the American Meteorological Society.

Michael F. Wehner
Dr. Michael F. Wehner is a member of 
the Scientific Computing Group at the 
Lawrence Berkeley National Laboratory 
in Berkeley, California. He has been 
active in both the design of global 
climate models and in the analysis of 
their output. Under funding from the 

Department of Energy (DOE) Computer Hardware, 
Advanced Mathematics and Model Physics program 
(CHAMMP), he designed the first fully coupled ocean-
atmosphere general circulation model to run on 
distributed memory parallel computers. Later, as part 
of the DOE Program for Climate Model Diagnosis and 
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Intercomparison (PCMDI), he developed innovative 
methods to ascertain the quality of climate model 
simulations. His current research interests include 
the statistics of extreme climate events and the 
quantification of uncertainty in future climate 
change predictions. A seventeen year veteran of 
the Lawrence Livermore National Laboratory, he 
received his doctorate degree in Nuclear Engineering 
from the University of Wisconsin-Madison in 1983 
and joined the Berkeley Laboratory in May, 2002.

Thomas J. Wilbanks
Thomas J. Wilbanks is a Corporate 
Research Fellow at the Oak Ridge 
National Laboratory and leads the 
Laboratory’s Global Change and 
Developing Country Programs. A 
past President of the Association of 
American Geographers, he conducts 

research on such issues as sustainable development, 
energy and environmental technology and policy, 
responses to global climate change, and the role of 
geographical scale in all of these regards. Co-edited 
recent books include Global Change and Local 
Places (2003), Geographical Dimensions of Terrorism 
(2003), and Bridging Scales and Knowledge Systems: 
Linking Global Science and Local Knowledge 
(2006). Wilbanks is Chair of the National Research 
Council’s Committee on Human Dimensions of 
Global Change and a member of a number of other 
National Academy of Sciences (NAS)/National 
Research Council (NRC) boards and panels. In 
recent years, he has been Coordinating Lead Author 
for the Intergovernmental Panel on Climate Change 
(IPCC)’s Fourth Assessment Report, Working Group 
II, Chapter 7 (Industry, Settlement, and Society); 
Coordinating Lead Author for the Climate Change 
Science Program’s (CCSP)Synthesis and Assessment 
Product (SAP) 4.5 (Effects of Climate Change on 
Energy Production and Use in the United States); 
and Lead Author for one of three sections (Effects of 
Global Change on Human Settlements) of SAP 4.6 
(Effects of Global Change on Human Health and 
Welfare and Human Systems).

Donald J. Wuebbles
Dr. Donald (Don) J. Wuebbles is 
the Director of the School of Earth, 
Society, and Environment at the 
University of Illinois. He is also 
a Professor in the Department of 
Atmospheric Sciences as well as in 
the Department of Electrical and 

Computer Engineering. He earned his B.S. (1970) 
and M.S. (1972) degrees in Electrical Engineering 
from the University of Illinois. He received his 
Ph.D. in Atmospheric Sciences from the University 
of California at Davis in 1983. He is the author of 
almost 400 peer-reviewed scientific articles, most 
of which relate to atmospheric chemistry and global 
climate change as affected by both human activities 
and natural phenomena. He has been a lead 
author on a number of national and international 
assessments related to these issues. Dr. Wuebbles 
was elected a member of the International Ozone 
Commission in 2000, and in 2005 received the 
Stratospheric Ozone Protection Award from the U.S. 
Environmental Protection Agency. He is a Fellow of 
the American Association for the Advancement of 
Science and a Faculty Fellow in the National Center 
for Supercomputing Applications. He has been a 
lead author on international climate assessments 
sponsored by the Intergovernmental Panel on 
Climate Change (IPCC) and thus shares in the Nobel 
Peace Prize received by IPCC in 2007. Dr. Wuebbles 
was a leader in assessments of the potential impacts 
of climate change on the Great Lakes region and on 
the U.S. Northeast, and recently was co-leader of 
an assessment of the potential impacts of climate 
change on the city of Chicago.
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Icon Description
The Effects of Climate Change on 
Agriculture, Land Resources, Water 
Resources and Biodiversity

Preliminary Review of Adaptation Options for 
Climate-Sensitive Ecosystems and 
Resources

Effects of Climate Change on Energy 
Production and Use in the United States

Analyses of the Effects of Global Change on Human 
Health and Welfare and Human Systems

Impacts of Climate Variability and Change on Trans-
portation Systems and 
Infrastructure -- Gulf Coast Study

Uses and Limitations of Observations, Data, Fore-
casts, and Other Projections in Decision Support for 
Selected Sectors and Regions

Best Practice Approaches for Characterizing, 
Communicating, and Incorporating Scientific 
Uncertainty in Decisionmaking

Decision Support Experiments and Evaluations 
Using Seasonal to Interannual Forecasts and 
Observational Data

Working Group I
The Physical Science Basis of Climate Change

Working Group II
Impacts, Adaptation and Vulnerability

Working Group III
Mitigation of Climate Change

Arctic Climate Impact Assessment

National Research Council, Transportation Research 
Board: The Potential Impacts of Climate Change on 
U.S. Transportation, Climate Variability and Change 
with Implications for Transportation

Icon Description
Temperature Trends in the Lower 
Atmosphere: Steps for Understanding and 
Reconciling Differences

Past Climate Variability and Change in the 
Arctic and at High Latitudes

Re-Analyses of Historical Climate Data for Key Atmo-
spheric Features: Implications for 
Attribution of Causes of Observed Change

Scenarios of Greehhouse Gas Emissions and 
Atmospheric Concentrations, Review of Integrated 
Scenario Development and Application

North American Carbon Budget and 
Implications for the Global Carbon Cycle

Aerosol Properties and their Impacts on Climate

 Trends in Emissions of Ozone-Depleting 
Substances, Ozone Layer Recovery, 
& Implications for Ultraviolet Radiation Exposure

Climate Models: An Assessment of Strengths and 
Limitations

Climate Projections Based on Emissions 
Scenarios for Long-Lived Radiatively 
Active Trace Gases and Future Climate Impacts of 
Short-Lived Radiatively Active Gases and Aerosols
Weather and Climate Extremes in a Changing 
Climate. Regions of Focus: North America, Hawaii, 
Caribbean, and U.S. Pacific Islands

Abrupt Climate Change

Coastal Elevations and Sensitivity to Sea Level Rise

Thresholds of Change in Ecosystems

IPCC

WG-1
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Icon Description
National Assessment Synthesis Team Climate 
Change Impacts on the United States: 
The Potential Consequences of Climate Variability 
and Change
Recent Material
Articles recently released

Original Synthesis
Material synthesized from existing data
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ACRONyMS:
CCSP: Climate Change Science Program
CIESIN: Center for International Earth Science Information 

Network
CIRES: Cooperative Institute for Research in Environmental 

Sciences
DOE: Department of Energy
EIA: Energy Information Administration
GAO: General Accounting Office
IARC: International Arctic Research Center
IPCC: Intergovernmental Panel on Climate Change
NASA: National Aeronautics and Space Administration
NASS: National Agricultural Statistics Service
NCDC: National Climatic Data Center
NESDIS: National Environmental Satellite, Data, and Infor-

mation Service
NOAA: National Oceanic and Atmospheric Administration
NSIDC: National Snow and Ice Data Center
NWS: National Weather Service
PISCO: Partnership for Interdisciplinary Studies of Coastal 

Oceans
SRH: Southern Regional Headquarter
USDA: United States Department of Agriculture
USDOE: United States Department of Energy
USEPA: United States Environmental Protection Agency
USFS: United States Forest Service
USGS: United States Geological Survey

CREDITS:
Cover: Bar graph, NCDC/NOAA
Cover: Cedar Rapids flood photo, Associated Press, Stephen 

Mally
Cover: House on stilts, Oksana Perkins, iStockphoto 
Cover: Houses against bridge, Associated Press/Jeff Rober-

son
Cover: Compass, Nikolai Okhitin, iStockphotophoto
Page 4-5: Road map, based on illustration from Catherine 

Lane, iStockphoto
Page 8: Power plant smoke stacks, Grant Goodge, STG Inc.
Page 8, Lower Manhattan, Anne Waple, STG Inc.
Page 17: Line graph, Lüthi, D., et al., 2008
Page 18: Greenhouse effect, IPCC WG 1, 2007
Page 18, Concentration line graph, IPCC W1, 2007
Page 19: Evaporation, Grant Goodge, STG Inc.
Page 19: 3-D temp change, Paul Grabhorn
Page 20: Major factors, IPCC WG 1, 2007
Page 21: ___________, NCDC
Page 22: Bar graph, NCDC/NOAA/NESDIS
Page 23: Line and bar graph, CCSP SAP3.3 
Page 25: Ice behind graph, Capt. John Bortniak, NOAA

Page 25: Greenland ice melt, CIRES
Page 25: Sea ice extent, NSIDC
Page 26: Influences on climate, NCDC
Page 26: Global temp changes, CCSP SAP 1.1
Page 27: Waves, Grant Goodge, STG Inc.
Page 28: Observed temperature, Michael Wehner, Lawrence 

Berkeley National Laboratory
Page 28: Increase in precipitation, Michael Wehner, Lawrence 

Berkeley National Laboratory
Page 30: Trajectory, Raupach et al., 2007, endnote 31
Page 31: Stabilization line graph, Doniger, D. et al., 2006
Page 31: Sand grains, J. Andrews, University of Colorado
Page 31: Placeholder
Page 33: All figures, NCDC/NOAA
Page 34: Thermometers, Christian Zamarra, STG Inc.
Page 34: Maps, NCDC/NOAA
Page 35: All figures, NCDC/NOAA
Page 36: Precipitation trends, Pasha Groisman, UCAR
Page 37: Maps, Michael Wehner, Lawrence Berkeley National 

Laboratory
Page 37: Bar graph, CCSP SAP 3.3
Page 38: All figures, CCSP SAP 3.3
Page 39: Maps, CCSP SAP 3.3
Page 39: Woman, Valerie Koch, iStockphoto
Page 40: Graph, CCSP SAP 2.2
Page 40: CO2 map, C.C. Miller, Purdue University
Page 41: Graph, CCSP SAP 2.2
Page 42: Boston harbor, Denis Tangey, iStockphoto 
Page 42: Honolulu, Todd Lee, iStockphoto 
Page 42: Boats, NOAA
Page 43: San Francisco background, Grant Goodge, STG Inc.
Page 44: Miami bay, Sara Veasey, NOAA/NCDC
Page 44: Population map, CIESIN listed as ref 38
Page 45: Small circle, Brandon Farrar, STG Inc.
Page 46: Aerial flood, USGS
Page 46: Person in flood water, Associated Press/Dave Mar-

tin
Page 46: Small circle, Tony A. Weyiouanna
Page 46: People wading, Grant Goodge, STG Inc.
Page 47: Snowmobile, Shaun Lowe, iStockphoto 
Page 48: Hurricane damage, USGS
Page 49: Flood, Associated Press/Jeff Roberson
Page 51: Aerial tornado damage, Grant Goodge, STG Inc.
Page 51: Street damage, Weather Stock photo copyright © 

1993 Warren Faidley/Weatherstock serial #000103
Page 52: Thermometer, Jim DeLillo, iStockphoto
Page 52: Boy, Peter Elvidge, iStockphoto
Page 52: Nurse, Andrew Gentry, iStockphoto
Page 52: Street, Joseph Nickischer, iStockphoto
Page 53: Flooded road, NOAA
Page 54: Bar graph, data from Katharine Hayhoe, Texas Tech 

University, graph by Mike Squires, NCDC
Page 55: Health professional, Sara Veasey, NCDC
Page 55: Philadelphia, Deborah Misch, STG Inc.
Page 55: Urban heat island, Deborah Misch, STG Inc.
Page 56: Ozone concentrations, USEPA



The U.S. Climate Change Science Program182
First Draft - July 2008  Do not cite or quote

The U.S. Climate Change Science Program

Page 56: New York and Atlanta smog, Paul Grabhorn
Page 57: Los Angeles smog, Stein Photo, iStockphoto
Page 58: Flooded street, Joseph Nickischer, iStockphoto
Page 58: Flooded house, Justin Horrocks, iStockphoto
Page 59: Flooded field, Victor Kapas, iStockphoto
Page 59: Oyster dish, Brasil, iStockphoto
Page 59 and 164: Mosquito, Julie Le de Leseleuc, iStockphoto
Page 59: Virus cycle illustration, Deborah Misch, STG Inc.
Page 60: Pollen on car, Bonnie Schupp, iStockphoto
Page 60: Poison ivy cut out, Sara Veasey, NCDC
Page 60: Girl, Sara Veasey, NCDC
Page 61: Woman, Eduardo Jose, iStockphoto 
Page 61: Infant, Mark Goddard, iStockphoto 
Page 61: Clean up crew, Brandon Farrar, STG Inc.
Page 61: Elderly in bed, Sylvia Jansen, iStockphoto
Page 62: US energy consumption, ________
Page 62: US electricity pie chart, USDOE Energy Information 

Administration 
Page 66: Power plant smoke stacks, Grant Goodge, STG Inc.
Page 67: Ship, NOAA
Page 69: St. Lucie power plant, CCSP SAP 4.5 
Page 69: Florida maps, CCSP SAP 4.5 
Page 73: Traffic background, UCAR © University Corporation 

for Atmospheric Research 
Page 72: Flooded area, USGS
Page 72: Golden Gate bridge, Rich Bourgerie, NOAA
Page 73: Houses against bridge, Associated Press/Jeff Roberson
Page 74: Small circle, USGS
Page 74: Flooded highway, Missouri Highway & Transportation 

Department/USGS
Page 76: Flood of 1977, Grant Goodge, STG Inc.
Page 77: Flood of 1993, NOAA
Page 77: Airplane, Sara Veasey, NCDC
Page 78: Maps, Mike Squires, NCDC
Page 81: Broken bridge, Joe Furr
Page 82: Permafrost photo, CCSP SAP 2.2
Page 82: Icecutter ship, Captain Budd Christman, NOAA
Page 83: Alaska map, Alaska Department of Transportation and 

Public Facilities
Page 83: Alaska pipeline, Grant Goodge, STG Inc.
Page 83: Permafrost photo, CCSP SAP 2.2  
Page 84 and 165: Washing tomatos, Tyler Olsen, iStockphoto
Page 85: Drawing, Deborah Misch, STG Inc.
Page 88: Map, USGS
Page 89: Pond, Sara Veasey, NCDC
Page 89: __________ , USGS
Page 90: Old pipe, EPA
Page 90: Map, Bureau of Reclamation US Department of the In-

terior
Page 91: Three Lake Powell photos, John C. Dohrenwend
Page 93: Diagram, DOE
Page 95: Pie chart, NCDC
Page 95: Map, USDA NASS
Page 96: Responsive curves, Jerry Hatfield, ARS USDA
Page 98: US corn yields, USDA
Page 99: Winter temperature trends, NCDC
Page 100: Chickens, USDA

Page 100: Distribution map, NRCS, NRI, NASS, 2002 Census 
of Agriculture

Page 101: Cattle in dry pasture, University of Nebraska
Page 101: Cattle in water, Sara Veasey, NCDC
Page 103: Ponderosa pine, USFS
Page 103: Wooly adelgid, Deborah Misch, STG Inc.
Page 103: Before/after Katrina, USGS
Page 104: Cattle drive, USDA/ARS
Page 105: Photomontage, Rob Wu
Page 108: Butterfly, Camille Parmesan, University of Texas at 

Austin
Page 109: Butterfly shift map, Camille Parmesan, University of 

Texas at Austin 
Page 110: Wildfire, Evan Mills, Lawrence Berkeley National 

Laboratory
Page 111: Toads, NOAA
Page 111: Kudzu vines, Roel Samrt, iStockphoto
Page 112: Seafan coral, NOAA
Page 112: Coral bleaching, Andy Bruckner, NOAA’s National 

Marine Fisheries Service
Page 113: Damsel fish, NOAA
Page 113: Heat map, NOAA
Page 114: Pika, Global Exposure, iStockphoto
Page 115: Salmon jump, NOAA
Page 116: Ringed seal, NOAA
Page 117: Polar bear, NOAA
Page 117: Adult walrus, NOAA
Page 122: Boston Deer Island plant, Massachusetts Water Re-

sources Authority
Page 123: Cod habitat shifting north, From Northeast endnote 

26
Page 124: All maps, Mike Squires, NCDC
Page 124: Graph, Michael Wehner, Lawrence Berkeley National 

Laboratory
Page 125: Map, Mike Squires, NCDC
Page 125: Lake Lanier, Kent Frantz, SRH NOAA
Page 126: Map sea level rise, B. Poulter and P. N. Halpin
Page 126: Katrina satellite image, NOAA
Page 126: Flooded neighborhood, USGS
Page 126: Flooded plant, Barataria Terrebonne
Page 127: Dead fish, dead bird, cemetery, people on bridge, 

USGS
Page 129: Mosquito, USGS
Page 129: Tick, Sabrina de Nobili, iStockphoto
Page 129: Charts, NCDC
Page 129: Satellite image Great Lakes, Jeff Schmaltz, NASA
Page 130: Flooded highway, Missouri Highway & Transportation 

Department/USGS
Page 130: Flood of 1993, NOAA
Page 131: Zone maps, USDA and National Arbor Day Founda-

tion
Page 131: Map, City of Chicago
Page 131: Thermal photo, Chicago Police Department and the 

Cook County Sheriff‘s Department
Page 132: All maps, Mike Squires, NCDC. Data for observed pre-

cipitation map from PRISM Group, Oregon State University, 
http://www.prismclimate.org, created 4 Feb 2004.

Page 132: Thermometers, NCDC



The U.S. Climate Change Science ProgramThe U.S. Climate Change Science Program 183
First Draft - July 2008  Do not cite or quote

Page 133: Dust cloud, NOAA
Page 135: Aerial photo, Katherine Hayhoe, Texas Tech Univer-

sity
Page 135: Small circle, Andy Gehrig, iStockphoto
Page 136: Thermometers, Tom Peterson, NCDC, and Christian 

Zamara, STG Inc.
Page 136: place holder for population growth, Mike Squires, 

NCDC
Page 137: Map, Mike Squires, NCDC
Page 137: Colorado River flow, Tom Peterson, NCDC, and Chris-

tian Zamara, STG Inc.
Page 138: Dam, Brad Udall, NOAA 
Page 138: Joshua tree, Pam Hughes, NCDC
Page 138: Saguaro cactus, sun light, Pam Hughes, NCDC
Page 139: Maps, iStockphoto photo art
Page 139: decreasing snowpack, Our Changing Climate: Assess-

ing the Risks to California, SW endnote 22
Page 139: Fire strategies, Brandon Farrar, STG Inc
Page 144: Alaska average temp, NCDC/NESDIS/NOAA
Page 144: Thermometers, Tom Peterson, NCDC, and Christian 

Zamarra, STG Inc.
Page 145: Fairbanks frost free, Alaska Dept. of Natural Resourc-

es
Page 145: Kenai maps, AK Dept of Natural Resources, Division 

of Forestry
Page 145: Forest fire photos, Sam Sanderg, UDSA Forest Ser-

vice
Page 146: Permafrost (Deadhorse), Vladimir Romanovsky
Page 146: Maps, Larry Hinzman
Page 146: Yearly storm count, David Atkinson, IARC
Page 147: Projected coastal erosion, Arctic Slope Consulting 

Group
Page 147: Seal, NOAA
Page 148: Charts, Michael Wehner, Lawrence Berkeley National 

Laboratory
Page 149: Island diagram, Glenn Hyatt, NCDC
Page 149: Projected Caribbean precip decrease, _______
Page 149: Billboard, US NWS Pacific Region Headquarters
Page 150: Micronesia, Eric L. Gilman
Page 150: Satellite image, NOAA
Page 150: Storm debris, Weather Stock photo copyright ©1993 

Warren Faidley/Weatherstock serial #000103
Page 151: Coral reef, NOAA
Page 151: Tropical fish, NOAA
Page 152: Ghost swamp, USGS
Page 153: Chart, Don Boesch, IPCC
Page 153: Map, Chesapeake Bay Program USEPA
Page 154: Coral reef, NOAA
Page 155: Sea wall, Jack Pellette, NWS
Page 155: Dead zone, NOAA PISCO
Page 156: All maps, David Wuertz, NOAA/NCDC
Page 157: All maps, David Wuertz, NOAA/NCDC
Page 159: Fire, Scott Vickers, iStock photos
Page 159: Beetle, CCSP SAP 4.3
Page 159: Beetle damage, CCSP SAP 4.3 
Page 162: Figure, NCDC



The U.S. Climate Change Science Program184
First Draft - July 2008  Do not cite or quote

The U.S. Climate Change Science Program References



The U.S. Climate Change Science ProgramThe U.S. Climate Change Science Program 185
First Draft - July 2008  Do not cite or quote

ExECUTIVE SUMMARy
Response Strategies
1 CCSP SAP 4.6, 2008: Analyses of the Effects of Global Change 

on Human Health and Welfare and Human Systems. [Gamble, 
J., J. Houghton, M. McGeehin, L. Friedl, and C. Simpson 
(eds.)]. Synthesis and Assessment Product 4.6. U.S. Climate 
Change Science Program, Washington DC. {Not yet pub-
lished. Expected 07/16/08}

GLOBAL CLIMATE CHANGE
1 Forster, P, V. Ramaswamy, P. Artaxo, T. Berntsen, R. Betts, D.W. 

Fahey, J. Haywood, J. Lean, D.C. Lowe, G. Myhre, J. Nganga, 
R. Prinn, G. Raga, M. Schulz, and R. Van Dorland, 2007: 
Changes in atmospheric constituents and in radiative forcing. 
In: Climate Change 2007: The Physical Basis. Contribution 
of Working Group I to the Fourth Assessment Report (AR4) 
of the Intergovernmental Panel on Climate Change [Solomon, 
S., D. Qin, M. Manning, Z. Chen, M. Marquis, K.B. Averyt, 
M. Tignor, and H.L. Miller (eds.)]. Cambridge University 
Press, Cambridge, UK, and New York, pp. 129-234. 

2 IPCC WG 1, 2007: Climate Change 2007: The Physical Sci-
ence Basis. Contribution of Working Group I to the Fourth 
Assessment Report (AR4) of the Intergovernmental Panel on 
Climate Change [Solomon, S., D. Qin, M. Manning, Z. Chen, 
M. Marquis, K.B. Averyt, M.Tignor, and H.L. Miller (eds.)]. 
Cambridge University Press, Cambridge, UK, and New York, 
987 pp. Available at http://www.ippc.ch

3 same as 2, IPCC WG 1
4 Archer, D. and V. Brovkin, 2008: The millennial atmospheric 

lifetime of anthropogenic CO2, Climatic Change, in press. 
Online First: doi:10.1007/s10584-008-9413-1

5 Canadell, J.G., C. Le Quéré, M.R. Raupach, C.B. Field, E.T. 
Buitenhuis, P. Ciais, T.J. Conway, N.P. Gillett, R.A. Hough-
ton, and G. Marland, 2007: Contributions to accelerating 
atmospheric CO2 growth from economic activity, carbon 
intensity, and efficiency of natural sinks. Proceedings of the 
National Academy of Sciences, 104(47), 18866-18870.5

6 same as 5, Canadell
7 Trenberth, K.E., P.D. Jones, P. Ambenje, R. Bojariu, D. Easter-

ling, A. Klein Tank, D. Parker, F. Rahimzadeh, J.A. Renwick, 
M. Rusticucci, B. Soden, and P. Zhai, 2007: Observations: 
surface and atmospheric climate change. In: Climate Change 
2007: The Physical Basis. Contribution of Working Group I to 
the Fourth Assessment Report of the Intergovernmental Panel 
on Climate Change [Solomon, S., D. Qin, M. Manning, Z. 
Chen, M. Marquis, K.B. Averyt, M. Tignor, and H.L. Miller 
(eds.)]. Cambridge University Press, Cambridge, UK, and 
New York, pp. 235-335.  

8 CCSP SAP 1.1, 2006: Temperature Trends in the Lower At-
mosphere: Steps for Understanding and Reconciling Differ-
ences.  [Karl, T.R., S.J. Hassol, C.D. Miller, and W.L. Murray 
(eds.)]. Synthesis and Assessment Product 1.1. U.S. Climate 
Change Science Program, Washington, DC, 164 pp.

9 same as 8, CCSP SAP 1.1

10 same as 7, Trenberth
11 same as 7, Trenberth
12 CCSP SAP 3.3, 2008: Weather and Climate Extremes in 

a Changing Climate: Regions of Focus: North America, 
Hawaii, Caribbean, and U.S. Pacific Islands. [Karl, T.R., 
G.A. Meehl, C.D. Miller, S.J. Hassol, A.M. Waple and W.L. 
Murray (eds.)]. Synthesis and Assessment Product 3.3. U.S. 
Climate Change Science Program, Washington, DC, 164 
pp.; “intensity” is used here as plain language shorthand 
for the Power Dissipation Index which combines frequen-
cy, intensity and duration.

13 Seidel, D.J., Q. Fu, W.J. Randel, and T.J. Reichler, 2008: 
Widening of the tropical belt in a changing climate. Nature 
Geoscience, 1(1), 21-24.

14 same as 12, CCSP SAP 3.3
15 same as 2, IPCC WG 1, 2007
16 Rignot, E., J.L. Bamber, M.R. van den Broeke, C. Davis, 

Y. Li, W.J. van de Berg, and E. van Meijgaard, 2008: Re-
cent Antarctic ice mass loss from radar interferometry and 
regional climate modeling. Nature Geoscience, 1(2), 106-
110.

17 Hassol, S., 2004: Impacts of a Warming Arctic: Arctic Cli-
mate Impact Assessment. Cambridge University Press, 
Cambridge, UK, and New York, 139 pp. http://www.acia.
uaf.edu

18 Santer, B.D. and T.M.L. Wigley, 2008: Progress in detection 
and attribution research. In: Climate Change Science and 
Policy. [S. Schneider, editor] in press 

19 same as 2, IPCC WG 1, 2007
20 same as 8, CCSP SAP 1.1
21 Stott P.A., D.A. Stone, and M.R. Allen, 2004: Human 

contribution to the European heatwave of 2003. Nature, 
432(7017), 610-614.

22 Saunders, M.A. and A.S. Lee, 2008: Large contribution of 
sea surface warming to recent increase in Atlantic hurri-
cane activity. Nature, 451(7178), 557-560.

23 Santer, B.D., T.M.L. Wigley, P.J. Glecker, C. Bonfils, M.F. 
Wehner, K. AchutaRao, T.P. Barnett, J.S. Boyle, W. Brugge-
mann, M. Fiorino, N. Gillet, J.E. Hansen, P.D. Jones, S.A. 
Klein, G.A. Meehl, S.C.B. Raper, R.W. Reynolds, K.E. 
Taylor, and W.M. Washington, 2006: Forced and unforced 
ocean temperature changes in Atlantic and Pacific tropical 
cyclogenesis regions. Proceedings of the National Acad-
emy of Sciences, 103(38), 13905-13910.

24 same as 23, Santer
25 Nakićenović, N. and R. Swart (eds.), 2000: Special Re-

port on Emissions Scenarios. A special report of Work-
ing Group III of the Intergovernmental Panel on Climate 
Change. Cambridge University Press, Cambridge, UK, 
and New York, 599 pp. http://www.ipcc.ch/ipccreports/
sres/emission/index.htm

26 Meehl, G.A., T.F. Stocker, W.D. Collins, P. Friedlingstein, 
A.T. Gaye, J.M. Gregory, A. Kitoh, R. Knutti, J.M. Mur-
phy, A. Noda, S.C.B. Raper, I.G. Watterson, A.J. Weav-
er, and Z.-C. Zhao, 2007: Global climate projections. In: 
Climate Change 2007: The Physical Basis. Contribution 

R
EF

ER
EN

C
ES

References



The U.S. Climate Change Science Program186
First Draft - July 2008  Do not cite or quote

The U.S. Climate Change Science Program References

of Working Group I to the Fourth Assessment Report of the 
Intergovernmental Panel on Climate Change [Solomon, S., 
D. Qin, M. Manning, Z. Chen, M. Marquis, K.B. Averyt, M. 
Tignor, and H.L. Miller (eds.)]. Cambridge University Press, 
Cambridge, UK, and New York, pp. 747-845.

27 same as 26, Meehl
28 same as 21, Stott
29 same as 26, Meehl
30 same as 26, Meehl
31 Raupach, M.R., G. Marland, P. Ciais, C. Le Quéré, J.G.Canadell, 

G. Klepper, and C.B. Field, 2007: Global and regional drivers 
of accelerating CO2 emissions. Proceedings of the National 
Academy of Sciences, 104(24), 10288-10293.

32 Rahmstorf, S., 2006: A semi-empirical approach to projecting 
future sea-level rise. Science, 315(5810), 368-370.

34 Meinshausen, M., 2006: What does a 2°C target mean for 
greenhouse gas concentrations? - A brief analysis based on 
multi-gas emission pathways and several climate sensitiv-
ity uncertainty estimates. In: Avoiding Dangerous Climate 
Change. [Schellnhuber, J.S., W. Cramer, N. Nakicenovic, 
T. M. L. Wigley and G. Yohe (eds.)]. Cambridge University 
Press, Cambridge, UK, and New York, pp. 265-280.

35 Hare, B. and M. Meinshausen, 2006: How much warming are 
we committed to and how much can be avoided? Climatic 
Change, 75(1), 111-149.

36 den Elzen, M.G.J. and M. Meinshausen, 2006: Multi-gas emis-
sion pathways for meeting the EU 2°C climate target. In: 
Avoiding Dangerous Climate Change [Schellnhuber, J.S., W. 
Cramer, N. Nakicenovic, T. M. L. Wigley and G. Yohe (eds.)]. 
Cambridge University Press, Cambridge, UK, and New York, 
pp. 299-310.

37 Meinshausen, M., B. Hare, T.M.L. Wigley, D. van Vuuren, 
M.G.J. den Elzen, and R. Swart, 2006: Multi-gas emission 
pathways to meet climate targets. Climatic Change, 75(1), 
151-194.

38 Hansen, J., L. Nazarenko, R. Ruedy, M. Sato, J. Willis, A. Del 
Genio, D. Koch, A. Lacis, K. Lo, S. Menon, T. Novakov, J. 
Perlwitz, G. Russell, G.A. Schmidt, N. Tausnev, 2005: Earth’s 
energy imbalance: confirmation and implications. Science, 
308(5727), 1431-1435.

39 Zhang, X., F.W. Zwiers, G.C. Hegerl, F.H. Lambert, N.P. Gil-
lett, S. Solomon, P.A. Stott and T. Nozawa, 2007: Detection 
of human influence on twentieth-century precipitation trends. 
Nature, 448(7152), 461-465.

40 Meier, M.F., M.B. Dyurgerov, U.K. Rick, S. O’Neel, W.T. Pfef-
fer, R.S. Anderson, S.P. Anderson, and A.F. Glazovsky, 2007: 
Glaciers dominate eustatic sea-level rise in the 21st century. 
Science, 317(5841), 1064-1067.

NATIONAL CLIMATE CHANGE
1 Nakićenović, N. and R. Swart (eds.), 2000: Special Report on 

Emissions Scenarios. A special report of Working Group III 
of the Intergovernmental Panel on Climate Change. Cam-
bridge University Press, Cambridge, UK, and New York, 599 
pp. http://www.ipcc.ch/ipccreports/sres/emission/index.htm

2 CCSP SAP 3.3, 2008: Weather and Climate Extremes in a 
Changing Climate: Regions of Focus: North America, Ha-
waii, Caribbean, and U.S. Pacific Islands. [Karl, T.R., G.A. 

Meehl, C.D. Miller, S.J. Hassol, A.M. Waple and W.L. Murray 
(eds.)]. Synthesis and Assessment Product 3.3. U.S. Climate 
Change Science Program, Washington, DC, 164 pp.

3 same as 2, CCSP SAP 3.3
4 same as 2, CCSP SAP 3.3
5 same as 2, CCSP SAP 3.3
6 Hansen, J., M. Sato, R. Ruedy, P. Kharecha, A. Lacis, R. Miller, 

L. Nazarenko, K. Lo, G. A. Schmidt, G. Russell, I. Aleinov, S. 
Bauer, E. Baum, B. Cairns, V. Canuto, M. Chandler, Y. Cheng, 
A. Cohen, A. Del Genio, G. Faluvegi, E. Fleming, A. Friend, 
T. Hall, C. Jackman, J. Jonas, M. Kelley, N. Y. Kiang, D. Koch, 
G. Labow, J. Lerner, S. Menon, T. Novakov, V. Oinas, Ja. Per-
lwitz, Ju. Perlwitz, D. Rind, A. Romanou, R. Schmunk, D. 
Shindell, P. Stone, S. Sun, D. Streets, N. Tausnev, D. Thresher, 
N. Unger, M. Yao, and S. Zhang, 2007: Dangerous human-
made interference with climate: a GISS modelE study. Atmo-
spheric Chemistry and Physics, 7(9), 2287-2312.

7 Chambers, J.Q., J.I Fisher, H. Zeng, E.L. Chapman, D.B. Baker, 
and G.C. Hurtt, 2007: Hurricane Katrina’s carbon footprint on 
U.S. gulf coast forests. Science, 318(5853), 1107.

NATIONAL LEVEL CLIMATE IMPACTS

SOCIETy
1 CCSP SAP 4.6, 2008: Analyses of the Effects of Global Change 

on Human Health and Welfare and Human Systems. [Gamble, 
J., J. Houghton, M. McGeehin, L. Friedl, and C. Simpson 
(eds.)]. Synthesis and Assessment Product 4.6. U.S. Climate 
Change Science Program, Washington DC. {Not yet pub-
lished. Expected 07/16/08}

2, 3 Same as 1, CCSP SAP 4.6
4 Frumhoff, P.C., J.J. McCarthy, J.M. Melillo, S.C. Moser, and 

D.J. Wuebbles, 2007: Confronting Climate Change in the U.S. 
Northeast: Science, Impacts and Solutions. Synthesis Report 
of the Northeast Climate Impacts Assessment. Union of Con-
cerned Scientists, Cambridge, MA, 146 pp. 

5 U.S. General Accounting Office (GAO), 2003: Alaska Native 
Villages: Most Are Affected by Flooding and Erosion, but Few 
Qualify for Federal Assistance. GAO-04-142. U.S. General 
Accounting Office, Washington, DC, 82 pp. http://purl.access.
gpo.gov/GPO/LPS42077 

6 same as 1, CCSP SAP 4.6
7 same as 4, Frumhoff
8 Bin, O., C. Dumas, B. Poulter, and J. Whitehead, 2007: Measur-

ing the Impacts of Climate Change on North Carolina Coastal 
Resources. [Appalachian State University, Boone, NC], 91 pp. 
http://econ.appstate.edu/climate/

9 Hecox, H.E., B. Hurlburt, and C. O’Brady (eds.), 2006: The 
2006 Colorado College State of the Rockies. Colorado Col-
lege, Colorado Springs, 130 pp. http://www.coloradocollege.
edu/stateoftherockies/06ReportCard.html

10 Borden, K.A.; M.C. Schmidtlein, C.T. Emrich, W.W. Piegorsch, 
and S.L. Cutter, 2007: Vulnerability of U.S. cities to environ-
mental hazards. Journal of Homeland Security and Emer-
gency Management, 4(2), article 5. Available at http://www.
bepress.com/jhsem/vol4/iss2/5

11 van Kamp, I., K. Leidelmeijer, G. Marsman, and A. de Hol-



The U.S. Climate Change Science ProgramThe U.S. Climate Change Science Program 187
First Draft - July 2008  Do not cite or quote

lander, 2003: Urban environmental quality and human well-
being: towards a conceptual framework and demarcation of 
concepts; a literature study. Landscape and Urban Planning, 
65(1-2), 5-18.

12 Grimmond, S., 2007: Urbanization and global environmental 
change: local effects of urban warming. Geographical Jour-
nal, 173(1), 83-88.

13 Anderson, C.A., 2001: Heat and violence. Current Directions 
in Psychological Science, 10(1), 33–38.

14 Anderson, C.A., B.J. Bushman, and R.W. Groom, 1997: Hot 
years and serious and deadly assault: empirical test of the heat 
hypothesis. Journal of Personality and Social Psychology, 
73(6), 1213–1223.

15 Baker, L.A., A.J. Brazel, N. Selover, C. Martin, McIntyre, F.R. 
Steiner, A. Nelson, and L. Musacchio, 2002: Urbanization and 
warming of Phoenix (Arizona, USA): impacts, feedbacks, and 
mitigation. Urban Ecosystems, 6(3), 183–203.

16 Grimmond, S. 2007: Urbanization and global environmen-
tal change: local effects of urban warming. Geographical 
Journal, 173(1), 83-88. 17 Hayhoe, K., D. Wuebbles, and the 
Climate Science Team, 2008: Climate Change and Chicago: 
Projections and Potential Impacts. Report for the City of Chi-
cago. In press. {Expected July 2008} 

18 IPCC WG 2, 2007: Climate Change 2007: Impacts, Adapta-
tion and Vulnerability. Contribution of Working Group II to 
the Fourth Assessment Report (AR4) of the Intergovernmen-
tal Panel on Climate Change [Parry, M.L., O.F. Canziani, J.P. 
Palutikof, P.J. van der Linden, and C.E. Hanson, (eds.)]. Cam-
bridge University Press, Cambridge, UK, and New York, 976 
pp. Available at http://www.ipcc.ch

19 Grimm, N.B., S.H. Faeth, N.E. Golubiewski, C.L. Redman, J. 
Wu, X. Bai, and J.M. Briggs, 2008: Global change and the 
ecology of cities. Science, 319(5864), 756-760.

20 Kuo, F.E. and W.C. Sullivan, 2001: Environment and crime in 
the inner city: Does vegetation reduce crime? Environment 
and Behavior, 33(3), 343-367.

21 Mills E., 2005: Insurance in a climate of change. Science, 
309(5737), 1040-1044.

22 Changnon, S.A., D. Changnon, E.R. Fosse, D.C. Hoganson, 
R.J. Roth Sr., and J.M. Totsch, 1997: Effects of recent weather 
extremes on the insurance industry: major implications for 
the atmospheric sciences. Bulletin of the American Meteoro-
logical Society, 78(3), 425–431.

23 Adapted from 25, GAO 2007. Data shown are not adjusted for 
inflation. 

24 CCSP SAP 3.3, 2008: Weather and Climate Extremes in a 
Changing Climate: Regions of Focus: North America, Ha-
waii, Caribbean, and U.S. Pacific Islands. [Karl, T.R., G.A. 
Meehl, C.D. Miller, S.J. Hassol, A.M. Waple and W.L. Murray 
(eds.)]. Synthesis and Assessment Product 3.3. U.S. Climate 
Change Science Program, Washington, DC, 164 pp.

25 U.S. Government Accountability Office (GAO), 2007: Climate 
Change: Financial Risks to Federal and Private Insurers in 
Coming Decades are Potentially Significant. Government 
Accountability Office, Washington, DC, 68 pp. http://purl.ac-
cess.gpo.gov/GPO/LPS89701

26 same as 25, GAO 2007
27a same as 21, Mills

27b Rosenzweig, C., G. Casassa, D.J. Karoly, A. Imeson, C. Liu, A. 
Menzel, S. Rawlins, T.L. Root, B. Seguin, and P. Tryjanows-
ki, 2007: Assessment of observed changes and responses in 
natural and managed systems. In: Climate Change 2007: Im-
pacts, Adaptation and Vulnerability. Contribution of Working 
Group II to the Fourth Assessment Report of the Intergovern-
mental Panel on Climate Change [Parry, M.L., O.F. Canziani, 
J.P. Palutikof, P.J. van der Linden, and C.E. Hanson, (eds)]. 
Cambridge University Press, Cambridge, UK, and New York, 
pp. 79-131.

28 Easterling, D.R., G.A. Meehl, C. Parmesan, S.A. Changnon, 
T.R. Karl, and L.O. Mearns, 2000: Climate extremes: obser-
vations, modeling and impacts. Science, 289, 2068-2074.

29 Swiss Re, 2008: Natural Catastrophes and Man-Made Disas-
ters in 2007: Highest Losses in Europe. Sigma Report num-
ber 1. Swiss Reinsurance Company, Zurich, 44 pp. http://
www.swissre.com/pws/research%20publications/sigma%20
ins.%20research/sigma_no_1_2008.html#Downloads  

30 same as 25, GAO 2007  
31 same as 21, Mills
32 Ross, C., E. Mills, and S. Hecht, 2007: Limiting liability in 

the greenhouse: insurance risk-management in the context of 
global climate change. Stanford Environmental Law Journal 
and Stanford Journal of International Law, Symposium on 
Climate Change Risk, 26A/43A, 251-334.

33 same as 25, GAO 2007
34 IPCC WG 2, 2007: Climate Change 2007: Impacts, Adapta-

tion and Vulnerability. Contribution of Working Group II to 
the Fourth Assessment Report (AR4) of the Intergovernmen-
tal Panel on Climate Change [Parry, M.L., O.F. Canziani, J.P. 
Palutikof, P.J. van der Linden, and C.E. Hanson, (eds.)]. Cam-
bridge University Press, Cambridge, UK, and New York, p. 
369. Available at http://www.ipcc.ch 

35 Nutter, F.W., 1996: Insurance and the natural sciences: partners 
in the public interest. Research Review: Journal of the Society 
of Insurance Research, Fall, 15-19.

36 Klein, R.J.T., S. Huq, F. Denton, T.E. Downing, R.G. Richels, 
J.B. Robinson, F.L. Toth, 2007: Inter-relationships between 
adaptation and mitigation. In: Climate Change 2007: Im-
pacts, Adaptation and Vulnerability. Contribution of Working 
Group II to the Fourth Assessment Report of the Intergovern-
mental Panel on Climate Change [Parry, M.L., O.F. Canziani, 
J.P. Palutikof, P.J. van der Linden and C.E. Hanson, (eds.)]. 
Cambridge University Press, Cambridge, UK, and New York, 
pp. 745-777.

37 Mills, E., 2006: Synergisms between climate change mitigation 
and adaptation: an insurance perspective. Mitigation and Ad-
aptation Strategies for Global Change, 12(5), 809-842.

38 NAST, 2000: Climate Change Impacts on the United States: 
The Potential Consequences of Climate Variability and 
Change. Cambridge University Press, Cambridge, UK, and 
New York, 612 pp. http://www.usgcrp.gov/usgcrp/Library/na-
tionalassessment/

HUMAN HEALTH
1 CCSP SAP 4.6, 2008: Analyses of the Effects of Global Change 

on Human Health and Welfare and Human Systems. [Gamble, 
J., J. Houghton, M. McGeehin, L. Friedl, and C. Simpson 

References



The U.S. Climate Change Science Program188
First Draft - July 2008  Do not cite or quote

The U.S. Climate Change Science Program References

(eds.)]. Synthesis and Assessment Product 4.6. U.S. Climate 
Change Science Program, Washington DC. {Not yet pub-
lished. Expected 07/16/08} 

2 Kalkstein, L.S., J.S. Greene, D.M. Mills, A.D. Perrin, J.P. Same-
now, and J.-C. Cohen, 2008: Analog European heat waves for 
U.S. cities to analyze impacts on heat-related mortality. Bul-
letin of the American Meteorological Society, 89(1), 75-85. 

3 same as 2, Kalkstein
4 NOAA, 2006: Economic Statistics for NOAA. National Oceanic 

Atmospheric Administration, Washington, DC, 5th ed., 70 pp. 
http://www.publicaffairs.noaa.gov/pdf/economic-statistics-
may2006.pdf 

5 Medina-Ramon, M. and J. Schwartz, 2007: Temperature, tem-
perature extremes, and mortality: a study of acclimatisation 
and effect modification in 50 U.S. cities. Occupational and 
Environmental Medicine, 64(12), 827-833.

6 same as 1, CCSP SAP 4.6
7 same as 1, CCSP SAP 4.6
8 Wuebbles, D.J., H. Lei, and J.-T. Lin, 2007: Intercontinental 

transport of aerosols and photochemical oxidants from Asia 
and its consequences. Environmental Pollution, 150, 65-84.

9 NAST, 2000: Climate Change Impacts on the United States: The 
Potential Consequences of Climate Variability and Change. 
Cambridge University Press, Cambridge, UK, and New York, 
612 pp. http://www.usgcrp.gov/usgcrp/Library/national-
assessment/

10 Bell, M.L., R. Goldberg, C. Hogrefe, P. Kinney, K. Knowlton, 
B. Lynn, J. Rosenthal, C. Rosenzweig, and J.A. Patz, 2007: 
Climate change, ambient ozone, and health in 50 U.S. cities. 
Climatic Change, 82(1-2), 61-76.

11 IPCC, 2007 
12 same as 1, CCSP SAP 4.6
13 Huang, H.-C., Z. Tao, A. Williams, M. Caughey, X.-Z. Liang, 

K.E. Kunkel, and J. Wang 2008: The potential changes of con-
tinental U.S. air quality in future climates. Journal of Geo-
physical Research, in press, 2008.  {not online 7/2/08}

14 Lin, J.-T., K. O. Patten, K. Hayhoe, X.-Z. Liang, and D.J. Wueb-
bles, 2008: Effects of future climate and biogenic emissions 
changes on surface ozone over the United States and China. 
Journal of Applied Meteorology and Climatology, {in Papers 
to Appear, 7/2/08}

15 same as 1, CCSP SAP 4.6
16 same as 1, CCSP SAP 4.6
17 CCSP SAP 3.3, 2008: Weather and Climate Extremes in a 

Changing Climate: Regions of Focus: North America, Ha-
waii, Caribbean, and U.S. Pacific Islands. [Karl, T.R., G.A. 
Meehl, C.D. Miller, S.J. Hassol, A.M. Waple and W.L. Murray 
(eds.)]. Synthesis and Assessment Product 3.3. U.S. Climate 
Change Science Program, Washington, DC, 164 pp.

18 Westerling A.L., H.G. Hidalgo, D.R. Cayan, and T.W. Swet-
nam, 2006: Warming and earlier spring increase western U.S. 
forest wildfire activity. Science 313(5789), 940-943.

19a same as 18, Westerling
19b same as 1, CCSP SAP 4.6
20 same as 1, CCSP SAP 4.6
21 University of Minnesota, College of Veterinary Medicine, 

2006: Fact Sheet: West Nile Virus Information for Equine 
Owners and Veterinarians. Center for Animal Health and 

Food Safety, St. Paul, MN, 2 pp. http://www.cahfs.umn.
edu/img/assets/8961/WNV_Info_for_Equine_Owners_and_
Vets5-29-06.pdf

21a Kilpatrick, A.M., M.A. Meola, R.M. Moudy, and Laura D. 
Kramer, 2008: Temperature, viral genetics, and the transmis-
sion of West Nile virus by Culex pipiens mosquitoes. PLoS 
Pathology, 4(6), e1000092. doi:10.1371/journal.ppat.1000092

22 Garbutt, K. and F.A. Bazzaz, 1984: The effects of elevated CO2 
on plants: III. Flower, fruit and seed production and abortion. 
New Phytologist, 98(3), 433-446.

23 Ziska, L.H. and F.A. Caulfield, 2000: Rising CO2 and pollen 
production of common ragweed (Ambrosia artemisiifolia L.), 
a known allergy-inducing species: implications for public 
health. Australian Journal of Plant Physiology, 27(10), 893-
898.

24 Mohan J.E., L.H. Ziska, W.H. Schlesinger, R.B. Thomas, R.C. 
Sicher, K. George, and J.S. Clark, 2006: Biomass and toxicity 
responses of poison ivy (Toxicodendron radicans) to elevated 
atmospheric CO2. Proceedings of the National Academy of 
Sciences, 103(24), 9086-9089.

25 Hunt, R., D.W. Hand, M.A. Hannah, and A.M. Neal, 1991: Re-
sponse to CO2 enrichment in 27 herbaceous species. Func-
tional Ecology, 5(3), 410-421.

26 Ziska, L.H., 2003: Evaluation of the growth response of six in-
vasive species to past, present and future atmospheric carbon 
dioxide. Journal of Experimental Botany, 54(381), 395-404.

27 same as 1, CCSP SAP 4.6
28 same as 1, CCSP SAP 4.6
29 CDC, 2007: 2007 National Diabetes Fact Sheet. Centers for 

Disease Control and Prevention, Atlanta, GA, 14 pp.  http://
www.cdc.gov/diabetes/pubs/factsheet07.htm

ENERGy PRODUCTION AND USE
1a U.S. Energy Information Administration, 2008: Energy In 

Brief: What are Greenhouse Gases and How Much are Emit-
ted by the United States? (website) Energy Information Ad-
ministration, Washington, DC. http://tonto.eia.doe.gov/en-
ergy_in_brief/greenhouse_gas.cfm

1 {not used in text}
2 {not used in text}
3 CCSP SAP 4.5, 2007: Effects of Climate Change on Energy 

Production and Use in the United States. [Wilbanks, T.J., 
V. Bhatt, D.E. Bilello, S.R. Bull, J. Ekmann, W.C. Horak, 
Y.J. Huang, M.D. Levine, M.J. Sale, D.K. Schmalzer, and 
M.J. Scott (eds.)]. Synthesis and Assessment Product 4.5. U.S. 
Climate Change Science Program, Washington, DC, 160 pp.  

4 same as 3, CCSP SAP 4.5
5 same as 3, CCSP SAP 4.5
5a same as 3, CCSP 4.5
6 same as 3, CCSP SAP 4.5
7 {not used in text}
8 {not used in text}
9a Hassol, S.J., 2004: Impacts of a Warming Arctic: Arctic Climate 

Impact Assessment. Cambridge University Press, Cambridge, 
UK, and New York, 139 pp. http://amap.no/acia/ 

9b same as 3, CCSP SAP 4.5
10 same as 3, CCSP SAP 4.5
11 same as 3, CCSP SAP 4.5



The U.S. Climate Change Science ProgramThe U.S. Climate Change Science Program 189
First Draft - July 2008  Do not cite or quote

12 CBO, 2006 
13 same as 3, CCSP SAP 4.5
14 same as 3, CCSP SAP 4.5
15 CCSP SAP 3.3, 2008: Weather and Climate Extremes in a 

Changing Climate: Regions of Focus: North America, Ha-
waii, Caribbean, and U.S. Pacific Islands. [Karl, T.R., G.A. 
Meehl, C.D. Miller, S.J. Hassol, A.M. Waple and W.L. Murray 
(eds.)]. Synthesis and Assessment Product 3.3. U.S. Climate 
Change Science Program, Washington, DC, 164 pp.

16 Hayhoe, K., D. Wuebbles, and the Climate Science Team, 2008: 
Climate Change and Chicago: Projections and Potential Im-
pacts. Report for the City of Chicago. In press. {Expected July 
2008}

17 From Inventory of U.S. Greenhouse Gas Emissions and Sinks: 
1990-2003, U.S. EPA (using the CRF document). Allocations 
from “Electricity & Heat” and “Industry” to end uses are 
WRI estimates based on energy use data from the Interna-
tional Energy Agency (IEA, 2005). All data is for 2003. All 
calculations are based on CO2 equivalents, using 100-year 
global warming potentials from the IPCC (1996).

TRANSPORTATION
1 EPA, 2008: Inventory of U.S. Greenhouse Gas Emissions and 

Sinks: 1990-2006. USEPA # 430-R-08-005. Environmental 
Protection Agency, Washington, DC, 473 pp.  http://www.epa.
gov/climatechange/emissions/usinventoryreport.html

2 IPCC, 2007  
3 National Research Council (NRC), 2008: Potential Impacts 

of Climate Change on U.S. Transportation. Transportation 
Research Board special report 290. Transportation Research 
Board, Washington, DC, 218 pp.

4 same as 3, NRC
5 same as 3, NRC
6 same as 3, NRC
7 same as 3, NRC
8 CCSP SAP 4.7, 2007: Impacts of Climate Change and Variabil-

ity on Transportation Systems and Infrastructure: Gulf Coast 
Study, Phase I. [Savonis, M.J., V.R. Burkett and J.R. Potter 
(eds.)]. Synthesis and Assessment Product 4.7. U.S. Climate 
Change Science Program, Washington, DC. http://www.cli-
matescience.gov/Library/sap/sap4-7/final-report/default.htm 

9 same as 8, CCSP SAP 4.7
10 same as 3, NRC
11 same as 3, NRC
12 same as 8, CCSP SAP 4.7
13 same as 3, NRC
14 same as 8, CCSP SAP 4.7
15 same as 3, NRC
16 same as 3, NRC
17 same as 8, CCSP SAP 4.7
17b OSHA, 2008: Heat stress. In: OSHA Technical Manual, Sec-

tion III: Chapter 4. Occupational Safety & Health Adminis-
tration, Washington, DC. http://www.osha.gov/dts/osta/otm/
otm_iii/otm_iii_4.html

18 same as 3, NRC
19 Karl, T. and D. Anderson, 2007: Emerging issues in abrupt cli-

mate change, Internal Briefing. 
20 CCSP SAP 3.3, 2008: Weather and Climate Extremes in a 

Changing Climate: Regions of Focus: North America, Ha-
waii, Caribbean, and U.S. Pacific Islands. [Karl, T.R., G.A. 
Meehl, C.D. Miller, S.J. Hassol, A.M. Waple and W.L. Murray 
(eds.)]. Synthesis and Assessment Product 3.3. U.S. Climate 
Change Science Program, Washington, DC, 164 pp.

21 same as 20, CCSP SAP 3.3
22 same as 3, NRC
23 same as 3, NRC
24 same as 8, CCSP SAP 4.7
25 same as 8, CCSP SAP 4.7
26 same as 3, NRC
27 same as 8, CCSP SAP 4.7
28 same as 8, CCSP SAP 4.7
29 same as 8, CCSP SAP 4.7
29a NOAA, 2008:  Billion Dollar U.S. Weather Disasters (web-

site).  http://www.ncdc.noaa.gov/oa/reports/billionz.html
30 same as 8, CCSP SAP 4.7
30 Larsen, P., S. Goldsmith, O. Smith, M.L. Wilson, K. Strzepek, 

P. Chinowsky, and B. Saylor, 2008: Estimating future costs 
for Alaska public infrastructure at risk from climate change. 
Global Environmental Change, Article in Press, doi:10.1016/j.
gloenvcha.2008.03.005.

31 Levinson, D. and J. Lawrimore, 2008: State of the climate 
in 2007. Bulletin of the American Meteorlogical Society, in 
press. {Expected July 2008} {figure}

32 Asian Development Bank, 2005: Climate Proofing: A Risk-
based Approach to Adaptation. Asian Development Bank, 
The Philippines, 191 pp. http://www.adb.org/Documents/Re-
ports/Climate-Proofing/climate-proofing.pdf

WATER RESOURCES
1 CCSP SAP 4.3, 2008: The Effects of Climate Change on Agri-

culture, Land Resources, Water Resources, and Biodiversity 
in the United States. [Backlund, P., A. Janetos, D.S. Schimel, 
J. Hatfield, M. Ryan, S. Archer, and D. Lettenmaier, (eds.)]. 
Synthesis and Assessment Product 4.3. U.S. Climate Change 
Science Program, Washington, DC, 193 pp.

2  IPCC WG 1, 2007: Climate Change 2007: The Physical Sci-
ence Basis. Contribution of Working Group I to the Fourth 
Assessment Report (AR4) of the Intergovernmental Panel on 
Climate Change [Solomon, S., D. Qin, M. Manning, Z. Chen, 
M. Marquis, K.B. Averyt, M.Tignor, and H.L. Miller (eds.)]. 
Cambridge University Press, Cambridge, UK, and New York, 
987 pp. Available at http://www.ipcc.ch

3  {not used in text}
4 CCSP SAP 3.3, 2008: Weather and Climate Extremes in a 

Changing Climate: Regions of Focus: North America, Ha-
waii, Caribbean, and U.S. Pacific Islands. [Karl, T.R., G.A. 
Meehl, C.D. Miller, S.J. Hassol, A.M. Waple and W.L. Murray 
(eds.)]. Synthesis and Assessment Product 3.3. U.S. Climate 
Change Science Program, Washington, DC, 164 pp.

5 same as 4, CCSP SAP 3.3
5a After Milly, P.C.D., K.A. Dunne, A.V. Vecchia, 2005: Global 

pattern of trends in streamflow and water availability in a 
changing climate. Nature, 438, 347-350.

6a Kundzewicz, Z.W., L.J. Mata, N.W. Arnell, P. Döll, P. Kabat, B. 
Jiménez, K.A. Miller, T. Oki, Z. Sen, and I.A. Shiklomanov, 
2007: Freshwater resources and their management. In: Climate 

References



The U.S. Climate Change Science Program190
First Draft - July 2008  Do not cite or quote

The U.S. Climate Change Science Program References

Change 2007: Impacts, Adaptation and Vulnerability. Contri-
bution of Working Group II to the Fourth Assessment Report 
of the Intergovernmental Panel on Climate Change. [Parry, 
M.L., O.F. Canziani, J.P. Palutikof, P.J. van der Linden, and 
C.E. Hanson]. Cambridge University Press, Cambridge, UK, 
and New York, pp. 173-210.

6b same as 1, CCSP SAP 4.3
7 Bates, B.C., Z.W. Kundzewicz, S. Wu and J.P. Palutikof (eds.), 

2008: Climate Change and Water. Technical paper of the In-
tergovernmental Panel on Climate Change. IPCC Secretariat, 
Geneva, 210 pp

8 same as 6a, Kundzewicz, and 1, CCSP SAP 4.3
9 Winter, T.C., J.W. Harvey, O.L. Franke, and W.M. Alley, 1998: 

Surface and groundwater: a single resource. U.S. Geological 
Survey, Denver, 79 pp.  http://pubs.usgs.gov/circ/circ1139/

10 same as 6a, Kundzeqicz
11 Peterjohn, W.T. and D.L. Correll, 1984: Nutrient dynamics in 

an agricultural watershed: observations on the role of a ripar-
ian forest. Ecology, 65(5), 1466-1475.

12 Boyer, E.W., C.L. Goodale, N.A. Jaworski and R.W. Howarth, 
2002: Anthropogenic nitrogen sources and relationships to 
riverine nitrogen export in the northeastern U.S.A. Biogeo-
chemistry, 57/58(1), 137-169.

13 Alexander, R.B., R.A. Smith and G.E. Schwarz, 2000: Effect of 
stream channel size on the delivery of nitrogen to the Gulf of 
Mexico. Nature, 403(6771), 758-761.

14 Mulholland, P.J., A.M. Helton, G.C. Poole, R.O. Hall, Jr, S.K. 
Hamilton, B.J. Peterson, J.L. Tank, L.R. Ashkenas, L.W. Coo-
per, C.N. Dahm, W.K. Dodds, S.E.G. Findlay, S.V. Gregory, 
N.B. Grimm, S.L. Johnson, W.H. McDowell, J.L. Meyer, H.M. 
Valett, J.R. Webster, C.P. Arango, J.J. Beaulieu, M.J. Bernot, 
A.J. Burgin, C.L. Crenshaw, L.T. Johnson, B.R. Niederlehner, 
J.M. O’Brien, J.D. Potter, R.W. Sheibley, D.J. Sobota and S.M. 
Thomas, 2008: Stream denitrification across biomes and its 
response to anthropogenic nitrate loading. Nature, 452(7184), 
202-205.

15 Puckett, L.J., 2004: Hydrogeologic controls on the transport 
and fate of nitrate in ground water beneath riparian buffer 
zones: results from thirteen studies across the United States. 
Water and Science Technology, 49(3), 47-53.

16 Mayer, P.M., S.K. Reynolds, Jr., and T.J. Canfield, 2005: Ripar-
ian Buffer Width, Vegetative Cover, and Nitrogen Removal 
Effectiveness: A Review of Current Science and Regulations. 
EPA/600/R-05/118, Environmental Protection Agency, Cincin-
nati, OH, 27 pp. http://www.epa.gov/nrmrl/pubs/600R05118

17 same as 14, Mulholland
18 Gibson, C.A., J.L. Meyer, N.L. Poff, L.E. Hay and A. Geor-

gakakos, 2005: Flow regime alterations under changing cli-
mate in two river basins: implications for freshwater ecosys-
tems. River Research & Applications, 21(8), 849-864.

19a Murry, D.J., 2007: Aging Water Infrastructure Research 
Program: Addressing the Challenge Through Innovation. 
EPA/600/F-07/015. Environmental Protection Agency, 
Washington, DC, 5 pp. http://oaspub.epa.gov/eims/eimsapi.
dispdetail?deid=185093  

19b EPA, 2002: The Clean Water and Drinking Water Infrastruc-
ture Gap Analysis. EPA-816-R-02-020. Environmental Pro-
tection Agency, Washington, DC, 50 pp. http://www.epa.gov/

safewater/gapreport.pdf
20 same as 1, CCSP SAP 4.3
21 GAO, 2003: Freshwater Supply: States’ Views of How Federal 

Agencies Could Help Them Meet the Challenges of Expected 
Shortages. GAO-03-514. General Accounting Office, Wash-
ington, DC, 110 pp. http://www.gao.gov/new.items/d03514.
pdf

22 Guttman, N.B. and R.G. Quayle, 1996: A historical perspective 
of U.S. climate divisions. Bulletin of the American Meteoro-
logical Society, 77(2), 293–303.

23 DOE, 2006: Energy Demands on Water Resources. Report to 
Congress on the Interdependency of Energy and Water. San-
dia National Laboratories, Albuquerque, NM, 80 pp. http://
www.sandia.gov/energy-water/docs/121-RptToCongress-EW-
wEIAcomments-FINAL.pdf

AGRICULTURE AND LAND 
RESOURCES

1 CCSP SAP 4.3, 2008: The Effects of Climate Change on Agri-
culture, Land Resources, Water resources, and Biodiversity 
in the United States. [Backlund, P., A. Janetos, D.S. Schimel, 
J. Hatfield, M. Ryan, S. Archer, and D. Lettenmaier, (eds.)]. 
Synthesis and Assessment Product 4.3. U.S. Climate Change 
Science Program, Washington, DC, 193 pp.

2 EPA, 2008: Inventory of U.S. Greenhouse Gas Emissions and 
Sinks: 1990-2006. USEPA  430-R-08-005. Environmental 
Protection Agency, Washington, DC, 473 pp.  http://www.epa.
gov/climatechange/emissions/usinventoryreport.html

3 same as 1, CCSP SAP 4.3
4 same as 1, CCSP SAP 4.3
5 same as 1, CCSP SAP 4.3
6 same as 1, CCSP SAP 4.3
7 same as 1, CCSP SAP 4.3
8 same as 1, CCSP SAP 4.3
9 CCSP SAP 3.3, 2008: Weather and Climate Extremes in a 

Changing Climate: Regions of Focus: North America, Ha-
waii, Caribbean, and U.S. Pacific Islands. [Karl, T.R., G.A. 
Meehl, C.D. Miller, S.J. Hassol, A.M. Waple and W.L. Murray 
(eds.)]. Synthesis and Assessment Product 3.3. U.S. Climate 
Change Science Program, Washington, DC, 164 pp.

10a Wolfe, W., L. Ziska, C. Petzoldt, A. Seaman, L. Chase, and 
K. Hayhoe, 2007: Projected change in climate thresholds in 
the northeastern U.S.: implications for crops, pests, livestock, 
and farmers. Mitigation and Adaptation Strategies for Global 
Change, 13(5-6), 555-575.

10b Frumhoff, P.C., J.J. McCarthy, J.M. Melillo, S.C. Moser, and 
D.J. Wuebbles, 2007: Confronting Climate Change in the U.S. 
Northeast: Science, Impacts and Solutions. Synthesis Report 
of the Northeast Climate Impacts Assessment. Union of Con-
cerned Scientists, Cambridge, MA, 146 pp.

11 Gu, L., P.J. Hanson, W.M. Post, D.P. Kaiser, B. Yang, R. Nem-
ani, S.G. Pallardy, and T. Meyers, 2008: The 2007 eastern U.S. 
spring freeze: Increased cold damage in a warming world? 
BioScience, 58(3), 253-262.

12 Inouye, D.W., 2008: Effects of climate change on phenology, 
frost damage, and floral abundance of montane wildflowers. 
Ecology, 89(2), 353-362.



The U.S. Climate Change Science ProgramThe U.S. Climate Change Science Program 191
First Draft - July 2008  Do not cite or quote

12a Either hydrogen dioxide or oxygenated hydrocarbons.
13 same as 1, CCSP SAP 4.3
14 same as 9, CCSP SAP 3.3
15 same as 10a, Wolfe
16 same as 1, CCSP SAP 4.3
17 Sato, S., M.M. Peet, and R.G. Gardener, 2001: Formation of 

parthenocarpic fruit, undeveloped flowers and aborted flow-
ers in tomato under moderately elevated temperatures. Scien-
tia Horticulturae, 90(3-4), 243-254. 

18 Peet, M.M. and D.W. Wolf, 2000: Crop ecosystem responses 
to climate change: vegetable crops. In: Climate Change and 
Global Crop Productivity [Reddy, K.R. and H.F. Hodges 
(eds.)]. CABI Publishing, New York, and Wallingford, UK, 
472 pp. 

19 IPCC WG 1, 2007: Climate Change 2007: The Physical Sci-
ence Basis. Contribution of Working Group I to the Fourth 
Assessment Report (AR4) of the Intergovernmental Panel on 
Climate Change [Solomon, S., D. Qin, M. Manning, Z. Chen, 
M. Marquis, K.B. Averyt, M.Tignor, and H.L. Miller (eds.)]. 
Cambridge University Press, Cambridge, UK, and New York, 
987 pp. Available at http://www.ipcc.ch

20 same as 10a, Wolfe
21 same as 1, CCSP SAP 4.3
22 Bridges, D.C. (ed.), 1992: Crop Losses Due to Weeds in the 

United States. Weed Science Society of America, Champaign, 
IL, 403 pp.

23 Frumhoff, P.C., J.J. McCarthy, J.M. Melillo, S.C. Moser, and 
D.J. Wuebbles, 2007: Confronting Climate Change in the U.S. 
Northeast: Science, Impacts and Solutions. Synthesis Report 
of the Northeast Climate Impacts Assessment. Union of Con-
cerned Scientists, Cambridge, MA, 146 pp.

24 Kiely, T., D. Donaldson, and A. Grube, 2004: Pesticides Indus-
try Sales and Usage: 2000 and 2001 Market Estimates. Envi-
ronmental Protection Agency, Washington DC, 33 pp. http://
www.epa.gov/oppbead1/pestsales/

26a same as 1, CCSP SAP 4.3
26b same as 23, Frumhoff
26c same as 10a, Wolfe
27a same as 1, CCSP SAP 4.3
27b same as 23, Frumhoff
28 same as 23, Frumhoff
29 Mohan, J.E., L.H. Ziska, W.H. Schlesinger, R.B. Thomas, R.C. 

Sicher, K. George, and J.S. Clark, 2006: Biomass and toxicity 
responses of poison ivy (Toxicodendron radicans) to elevated 
atmospheric CO2. Proceedings of the National Academy of 
Sciences, 103(24), 9086-9089. 

30 same as 1, CCSP SAP 4.3
31 same as 1, CCSP SAP 4.3
32 same as 1, CCSP SAP 4.3
33 same as 1, CCSP SAP 4.3
34 same as 1, CCSP SAP 4.3
35 same as 1, CCSP SAP 4.3
36 same as 1, CCSP SAP 4.3 
37 same as 1, CCSP SAP 4.3 
38 same as 1, CCSP SAP 4.3 
39 same as 1, CCSP SAP 4.3
40 same as 1, CCSP SAP 4.3 
41 same as 1, CCSP SAP 4.3
42 same as 1, CCSP SAP 4.3

43 same as 1, CCSP SAP 4.3
44 This map was derived from Advanced Very High Resolution 

Radiometer (AVHRR) composite images recorded during the 
1991 growing season. Each composite covered the United 
States at a resolution of one kilometer. Field data collected by 
the Forest Service were used to aid classification of AVHRR 
composites into forest-cover types. Details on development of 
the forest cover types dataset are in Zhu, Z.I. and D.L. Evans, 
1994: United States forest types and predicted percent forest 
cover from AVHRR data. Photogrammetric Engineering and 
Remote Sensing, 60(5), 525-531.

45 Ziska, L.H., S. Faulkner, and J. Lydon, 2004: Changes in bio-
mass and root: shoot ratio of field-grown Canada thistle (Cir-
sium arvense), a noxious, invasive weed, with elevated CO2: 
implications for control with glyphosate. Weed Science, 52(4), 
584-588.

46 Boisvenue, C. and S.W. Runing, 2006: Impacts of climate 
change on natural forest productivity - evidence since the 
middle of the 20th century. Global Change Biology, 12(5), 
862-882.

NATURAL ENVIRONMENT AND 
BIODIVERSITy

1 CCSP SAP 4.3, 2008: The Effects of Climate Change on Agri-
culture, Land Resources, Water resources, and Biodiversity 
in the United States. [Backlund, P., A. Janetos, D.S. Schimel, 
J. Hatfield, M. Ryan, S. Archer, and D. Lettenmaier, (eds.)].  
Synthesis and Assessment Product 4.3. U.S. Climate Change 
Science Program, Washington, DC, 193 pp.

2 same as 1, CCSP SAP 4.3
3 same as 1, CCSP SAP 4.3
4 Hassol, S.J., 2004: Impacts of a Warming Arctic: Arctic Climate 

Impact Assessment. Cambridge University Press, Cambridge, 
UK, and New York, 139 pp. http://amap.no/acia/

5 same as 1, CCSP SAP 4.3
6 same as 1, CCSP SAP 4.3 
7 same as 1, CCSP SAP 4.3 
8 same as 1, CCSP SAP 4.3 
9 same as 1, CCSP SAP 4.3 
10 same as 1, CCSP SAP 4.3
10b Mimura, N., L. Nurse, R.F. McLean, J. Agard, L. Briguglio, P. 

Lefale, R. Payet, and G. Sem, 2007: Small islands. In: Climate 
Change 2007: Impacts, Adaptation and Vulnerability. Contri-
bution of Working Group II to the Fourth Assessment Report 
of the Intergovernmental Panel on Climate Change. [Parry, 
M.L., O.F. Canziani, J.P. Palutikof, P.J. van der Linden and 
C.E. Hanson (eds.)]. Cambridge University Press, Cambridge, 
UK, and New York, pp. 687-716.

11 same as 1, CCSP SAP 4.3
12 Inouye, D.W., 2008: Effects of climate change on phenology, 

frost damage, and floral abundance of montane wildflowers. 
Ecology, 89(2), 353-362.

13 Beckage, B., B. Osborne, D.G. Gavin, C. Pucko, T. Siccama, 
and T. Perkins, 2008: A rapid upward shift of a forest eco-
tone during 40 years of warming in the Green Mountains of 
Vermont. Proceedings of the National Academy of Sciences, 
105(11), 4197-4202. 

References



The U.S. Climate Change Science Program192
First Draft - July 2008  Do not cite or quote

The U.S. Climate Change Science Program References

14 Various studies - need to check these for assumptions, etc.
15 Williams, J.E., A.L. Haak, N.G. Gillespie, H.M. Neville, and 

W.T. Colyer, 2007: Healing Troubled Waters: Preparing Trout 
and Salmon Habitat for a Changing Climate. Trout Unlim-
ited, Arlington, VA, 12 pp. http://www.tu.org/climatechange  

16a ACIA, 2005: Arctic Climate Impact Assessment. Cambridge 
University Press, Cambridge, UK, and New York, 1042 pp. 
http://www.acia.uaf.edu/pages/scientific.html 

16b same as 1, CCSP SAP 4.3  
17 same as 1, CCSP SAP 4.3
18 same as 1, CCSP SAP 4.3

REGIONAL CLIMATE CHANGE  
IMPACTS

NORTHEAST
1 Northeast Climate Impact Assessment (NECIA), 2006: Climate 

change in the U.S. Northeast: A Report of the Northeast Cli-
mate Impacts Assessment. Union of Concerned Scientists, 
Cambridge, MA, 35 pp.

2 Hayhoe, K., C.P. Wake, T.G. Huntington, L. Luo, M.D. Schwartz, 
J. Sheffield, E. Wood, B. Anderson, J. Bradbury, A. DeGaeta-
no, T.J. Troy, and D. Wolfe, 2007: Past and future changes 
in climate and hydrological indicators in the U.S. Northeast. 
Climate Dynamics, 28(4), 381-407.

3 Hayhoe, K., C.P. Wake, B. Anderson, X.-Z. Liang, E. Maurer, J. 
Zhu, J. Bradbury, A. DeGaetano, A. Hertel, and D. Wuebbles, 
2008: Regional climate change projections for the northeast 
U.S. Mitigation and Adaptation Strategies for Global Change, 
13(5-6), 425-436.

4 same as 1, NECIA
5 New York City Department of Health and Mental Hygiene, 

2006: Deaths associated with heat waves in 2006. In: NYC 
Vital Signs: Investigation Report, Special Report. Department 
of Health and Mental Hygiene, New York, 4 pp.  http://www.
nyc.gov/html/doh/downloads/pdf/survey/survey-2006heat-
deaths.pdf

6 Kunkel, K.E., H.-C. Huang, X.-Z. Liang, J.-T. Lin, D. Wuebbles, 
Z. Tao, A. Williams, M. Caughey, J. Zhu, and K. Hayhoe, 
2008: Sensitivity of future ozone concentrations in the north-
east U.S. to regional climate change. Mitigation and Adapta-
tion Strategies for Global Change, 13(5-6), 597-606.

7 Energy Information Administration (EIA), 2001: New England 
appliance report 2001. Department of Energy, Washington, 
DC.

8 Hauagge, R. and J.N. Cummins, 1991: Phenotypic variation of 
length of bud dormancy in apple cultivars and related malus 
species. Journal of the American Society for Horticultural 
Science, 116(1), 100-106.

9 DeMoranville, C., 2007: Personal communication from May 29, 
2008, Experts at the University of Massachusetts Cranberry 
Station estimate cranberry chilling requirements to be around 
1,200-1,400 hours, but they advise growers to seek 1,500 hours 
to avoid crop failure. There are 4-5 commonly grown cultivars 
but no low-chill varieties. Carolyn DeMoranville is the direc-
tor of the University of Massachusetts Cranberry Station.

10 Iverson, L., A. Prasad, and S. Matthews, 2008: Potential chang-
es in suitable habitat for 134 tree species in the northeastern 
United States. Mitigation and Adaptation Strategies for Glob-
al Change, 13(5-6), 487-516.

11 United States Department of Agriculture (USDA) National Ag-
riculture Statistics Service (NASS), 2002: Statistics by state.  
http://www.nass.usda.gov/Statistics_by_State/

12 St. Pierre, N.R., B. Cobanov, and G. Schnitkey, 2003: Econom-
ic losses from heat stress by U.S. livestock industries. Journal 
of Dairy Science, 86(E Sup), E52- E77.

13 same as 1, NECIA 
14 Rahmstorf, S., 2007: A semi-empirical approach to projecting 

future sea-level rise. Science, 315(5810), 368- 370.
15 Georgia Insurance Information Service, 2004: 1999-2007 Val-

ue of insured coastal properties vulnerable to hurricanes by 
state. http://www.giis.org/giis/giis_pc_facts_losses10.shtml.

16 Kirshen, P., C. Watson, E. Douglas, A. Gontz, J. Lee, and Y. 
Tian, 2008: Coastal flooding in the northeastern United States 
due to climate change. Mitigation and Adaptation Strategies 
for Global Change, 13(5-6), 437-451.

17 Scott, D., J. Dawson, and B. Jones, 2008: Climate change vul-
nerability of the US northeast winter recreation tourism sec-
tor. Mitigation and Adaptation Strategies for Global Change, 
13(5-6), 577-596.

18 International Snowmobile Manufacturers Association, 2006: a. 
International snowmobile industry facts and figures.  http://
www.snowmobile.org/pr_snowfacts.asp

19 same as 1, NECIA
20 Atlantic States Marine Fisheries Commission, 2005: American 

lobster website. http://www.asmfc.org/americanLobster.htm
21 Fogarty, M.J., 1995: Populations, fisheries, and management. 

In: The Biology of the American Lobster Homarus ameri-
canus. [Factor, J.R. (ed.)]. Academic Press, San Diego, CA, 
pp. 111-137.

22 Glenn, R.P. and T.L. Pugh, 2006: Epizootic shell disease in 
American lobster (Homarus americanus) in Massachusetts 
coastal waters: Interactions of temperature, maturity, and in-
termolt duration. Journal of Crustacean Biology, 26(4), 639- 
645.

23 Fogarty, M., L. Incze, R. Wahle, D. Mountain, A. Robinson, 
A. Pershing, K. Hayhoe, A. Richards, and J. Manning, 2008: 
Potential climate-change impacts on marine resources of the 
northeastern United States. Mitigation and Adaptation Strate-
gies for Global Change, 13(5-6), 543-466.

24 Dutil, J.-D. and K. Brander, 2003: Comparing productivity 
of North Atlantic cod (Gadus morhua) stocks and limits to 
growth production. Fisheries Oceanography, 12(4-5), 502-
512.

25 Drinkwater, K.F., 2005: The response of Atlantic cod (Gadus 
morhua) to future climate change. ICES Journal of Marine 
Science, 62(7), 1327-1337.

26 Frumhoff, P.C., J.J. McCarthy, J.M. Melillo, S.C. Moser, and 
D.J. Wuebbles, 2007: Confronting Climate Change in the U.S. 
Northeast: Science, Impacts and Solutions. Synthesis Report 
of the Northeast Climate Impacts Assessment. Union of Con-
cerned Scientists, Cambridge, MA, 146 pp.

SOUTHEAST



The U.S. Climate Change Science ProgramThe U.S. Climate Change Science Program 193
First Draft - July 2008  Do not cite or quote

1 Karl, T.R. and R.W. Knight, 1998: Secular trends of precipitation 
amount, frequency, and intensity in the United States. Bulletin 
of the American Metrological Society, 79(2), 231-241.

2 Keim, B.D., 1997: Preliminary analysis of the temporal patterns 
of heavy rainfall across the southeastern United States. Pro-
fessional Geographer, 49(1), 94-104.

3 Emanuel, K., 2005: Increasing destructiveness of tropical cy-
clones over the past 30 years. Nature, 436(7051), 686-688.

4 Hoyos, C.D., P.A. Agudelo, P.J. Webster, and J.A. Curry, 2006: 
Deconvolution of the factors contributing to the increase in 
global hurricane intensity. Science, 312(577), 94-97.

5 Mann, M.E. and K.A. Emanuel, 2006: Atlantic hurricane trends 
linked to climate change. EOS Transactions of the American 
Geophysical Union, 87(24), 233, 244.

6 Trenberth, K.E. and D.J. Shea, 2006: Atlantic hurricanes and 
natural variability in 2005. Geophysical Research Letters, 33, 
L12704.

7 Webster, P.J., G.J. Holland, J.A. Curry, and H.-R. Chang, 2005: 
Changes in tropical cyclone number, duration, and intensity in 
a warming environment. Science, 309(5742), 1844-1846.

8 Komar, P.D. and J.C. Allan, 2007: Higher waves along U.S. East 
Coast linked to hurricanes. EOS Transactions of the Ameri-
can Geophysical Union, 88(30), 301.

8a Brevia and Wehner, 2008: {verify}
9 World Health Organization, 2008: Protecting Health in Europe 

from Climate Change. [Menne, B, F. Apfel, S. Kovats, and 
F. Racioppi (eds.)]. World Health Organization, Copenhagen, 
Denmark, 51 pp. http://www.euro.who.int/Document/GCH/
Protecting_health.pdf

10 Nicholls, R.J., P.P. Wong, V.R. Burkett, J.O. Codignotto, J.E. 
Hay, R.F. McLean, S. Ragoonaden and C.D. Woodroffe, 2007: 
Coastal systems and low-lying areas. In: Climate Change 
2007: Impacts, Adaptations and Vulnerability. Contribution 
of Working Group II to the Fourth Assessment Report of the 
Intergovernmental Panel on Climate Change [Parry, M.L., 
O.F. Canziani, J.P. Palutikof, P.J. van der Linden, and C.E. 
Hanson (eds.)]. Cambridge University Press, Cambridge, UK, 
and New York, pp. 316-356.

11 CCSP SAP 4.7, 2007: Impacts of Climate Change and Variabil-
ity on Transportation Systems and Infrastructure: Gulf Coast 
Study, Phase I. [Savonis, M.J., V.R. Burkett and J.R. Potter 
(eds.)]. Synthesis and Assessment Product 4.7. U.S. Climate 
Change Science Program, Washington DC. http://www.cli-
matescience.gov/Library/sap/sap4-7/final-report/default.htm 

12 National Research Council (NRC), 2008: Potential Impacts 
of Climate Change on U.S. Transportation. Transportation 
Research Board special report 290. Transportation Research 
Board, Washington, DC, 218 pp.

13 Boyles, S., 2008: Heat stress and beef cattle. Ohio State Uni-
versity Extension Service. http://beef.osu.edu/library/heat.
html

14 World Health Organization, 2007: Climate and health. Fact 
Sheet No. 266. World Health Organization, Geneva, Switzer-
land. http://www.who.int/mediacentre/factsheets/fs266/en/

15 Davis, R.E., P.C. Knappenberger, P.J. Michaels, and W.M. 
Novicoff, 2003: Changing heat-related mortality in the Unit-
ed States. Environmental Health Perspectives, 111(14), 1712-
1718.

16 Convention on Biodiversity, 2006: Guidance for promoting 
synergy among activities addressing biological diversity, 
desertification, land degradation and climate change. CBD 
Technical Series 25. Secretariat of the Convention on Biodi-
versity, Montreal, Canada, 43 pp. http://www.biodiv.org/doc/
publciations/cbd-ts-25.pdf

17 Bates, B.C., Z.W. Kundzewicz, S. Wu and J.P. Palutikof (eds.), 
2008: Climate Change and Water. Technical paper of the In-
tergovernmental Panel on Climate Change. IPCC Secretariat, 
Geneva, 210 pp.

18 Burkett, V., 2008: The northern Gulf of Mexico coast: human 
development patterns, declining ecosystems, and escalating 
vulnerability to storms and sea level rise. In: Sudden and Dis-
ruptive Climate Change: Exploring the Real Risks and How 
We Can Avoid Them. [MacCracken, M.C., F. Moore, and J.C. 
Topping (eds.)]. Earthscan Publications, London [UK], and 
Sterling, VA, pp. 101-118.

19 Meehl, G.A., T.F. Stocker, W.D. Collins, P. Friedlingstein, A.T. 
Gaye, J.M. Gregory, A. Kitoh, R. Knutti, J.M. Murphy, A. 
Noda, S.C.B. Raper, I.G. Watterson, A.J. Weaver, and Z.-C. 
Zhao, 2007: Global climate projections. In: Climate Change 
2007: The Physical Basis. Contribution of Working Group I 
to the Fourth Assessment Report of the Intergovernmental 
Panel on Climate Change [Solomon, S., D. Qin, M. Manning, 
Z. Chen, M. Marquis, K.B. Averyt, M. Tignor, and H.L. Mill-
er (eds.)]. Cambridge University Press, Cambridge, UK, and 
New York, pp. 747-845.

20 Twilley, R.R., E. Barron, H.L. Gholz, M.A. Harwell, R.L. Mill-
er, D.J. Reed, J.B. Rose, E. Siemann, R.G. Welzel, and R.J. 
Zimmerman, 2001: Confronting Climate Change in the Gulf 
Coast Region: Prospects for Sustaining Our Ecological Heri-
tage. Union of Concerned Scientists, Cambridge, MA, and 
Ecological Society of America, Washington, DC, 82 pp.

21 Barras, J.A., 2006: Land Area Change in Coastal Louisiana 
After the 2005 Hurricanes: A Series of Three Maps. U.S. Geo-
logical Survey open-file report 2006-1274. Available  at http://
pubs.usgs.gov/of/2006/1274  

22 Burkett, V.R., D.A. Wilcox, R. Stottlemeyer, W. Barrow, D. 
Fagre, J. Baron, J. Price, J.L. Nielsen, C.D. Allen, D.L. Peter-
son, G. Ruggerone, and T. Doyle, 2005: Nonlinear dynamics 
in ecosystem response to climatic change: case studies and 
policy implications. Ecological Complexity, 2(4), 357-394.

23 Williams, K.L., K.C. Ewel, R.P. Stumpf, F.E. Putz, and T.W. 
Workman, 1999: Sea-level rise and coastal forest retreat on 
the west coast of Florida. Ecology, 80(6), 2045-2063.

24 McNulty, S.G., J.M. Vose, and W.T. Swank, 1996: Potential cli-
mate change affects on loblolly pine productivity and hydrolo-
gy across the southern United States. Ambio, 25(7), 449-453.

25 Zimmerman, R.J., T.J. Minello, and L.P. Rozas, 2002: Salt 
marsh linkages to productivity of penaeid shrimps and blue 
crabs in the northern Gulf of Mexico. In: Concepts and Con-
troversies in Tidal Marsh Ecology [Weinstein, M.P. and D.A. 
Kreeger (eds.)]. Kluwer, Dordrecht and Boston, pp. 293-314. 

26 Poulter, B. and P.N. Halpin, 2008: Raster modeling of coastal 
flooding from sea-level rise. International Journal of Geo-
graphic Information Sciences. Published online ahead of 
print, doi:10.1080/13658810701371858

References



The U.S. Climate Change Science Program194
First Draft - July 2008  Do not cite or quote

The U.S. Climate Change Science Program References

MIDWEST
1 Kling, G.W., K. Hayhoe, L.B. Johnson, J.J. Magnuson, S. Polas-

ky, S.K. Robinson, B.J. Shuter, M.M. Wander, D.J. Wuebbles, 
D.R. Zak. 2003: Confronting Climate Change in the Great 
Lakes Region: Impacts on Our Communities and Ecosystems. 
Union of Concerned Scientists, Cambridge, MA, and Ecologi-
cal Society of America, Washington, DC, 92 pp.  http://www.
ucsusa.org/greatlakes/

2 Hayhoe, K., D. Wuebbles, and the Climate Science Team, 2008: 
Climate Change and Chicago: Projections and Potential Im-
pacts. Report for the City of Chicago. In press. {Expected July 
2008}

3 Wuebbles, D.J. and K. Hayhoe, 2004: Climate change projec-
tions for the United States midwest. Mitigation and Adapta-
tion Strategies for Global Change, 9(4), 335-363.

4a same as 1, Kling
4b same as 2, Hayhoe
4c Ebi, K.L. and G.A. Meehl, 2007: The heat is on: climate change 

and heat waves in the Midwest. In: Regional Impacts of Cli-
mate Change: Four Case Studies in the United States. Pew 
Center on Global Climate Change, Arlington, VA, pp. 8-21.  
http://www.pewclimate.org/regional_impacts

5 same as 2, Hayhoe
6a same as 1 Kling
6b same as 2, Hayhoe
7a same as 1, Kling 
7b same as 2, Hayhoe 
8 same as 2, Hayhoe
9a Changnon, S.A. (ed.), 1996: The Great Flood of 1993: Causes, 

Impacts and Responses. Westview Press, Boulder, CO, 321 
pp.

9b Changnon, S.A. and K.E. Kunkel, 2006: Severe storms in the 
Midwest. Illinois State Water Survey, Champaign, IL, 74 pp. 
http://www.sws.uiuc.edu/pubdoc/IEM/ISWSIEM2006-06.
pdf

9c Kunkel, K.E., K. Andsager, G. Conner, W.L. Decker, H.J. Hi-
laker Jr., P.N. Knox, F.V. Nurnberger, J.C. Rogers, K. Scheer-
inga, W.M. Wendland, J. Zandlo, and J.R. Angel, 1998: An 
expanded digital daily database for climatic resources appli-
cations in the midwestern United States. Bulletin of the Amer-
ican Meteorological Society, 79(7), 1357–1366.

9d National Research Council (NRC), 2008: Potential Impacts 
of Climate Change on U.S. Transportation. Transportation 
Research Board special report 290. Transportation Research 
Board, Washington DC, 234 pp. http://onlinepubs.trb.org/on-
linepubs/sr/sr290.pdf 

10 same as 9d, NRC, 2008

GREAT PLAINS
1 Woodhouse, C. and J. Overpeck, 1998: 2000 years of drought 

variability in the central United States. Bulletin of the Ameri-
can Meteorological Society, 79(12), 2693-2714. 

2 DeGaetano, A.T. and R.J. Allen, 2002: Trends in twentieth-cen-
tury temperature extremes across the United States. Journal 
of Climate, 15(22), 3188-3205.

3 Garbrecht, J., M. Van Liew, and G. Brown, 2004: Trends in pre-
cipitation, streamflow, and evapotranspiration in the Great 

Plains of the United States. Journal of Hydrologic Engineer-
ing, 9, 360-367.

4 Mahmood, R., S.A. Foster, T. Keeling, K.G. Hubbard, C. Carl-
son, and R. Leeper, 2006: Impacts of irrigation on 20th cen-
tury temperature in the northern Great Plains. Global and 
Planetary Change, 54(1-2), 1-18.

5 Moore, N. and S. Rojstaczer, 2002: Irrigation’s influence on 
precipitation: Texas High Plains, USA. Geophysical Research 
Letters, 29(16), 1755, doi:10.1029/2002GL014940.

6 Schubert, S.D., M.J. Suarez, P.J. Pegion, R.D. Koster, and J.T, 
Bacmeister, 2004: On the cause of the 1930s Dust Bowl. Sci-
ence, 303(5665), 1855-1859.

7 McGuire, V. 2007: Water-level Changes in the High Plains 
Aquifer, Predevelopment to 2005 and 2003 to 2005. U.S. Geo-
logical Survey Scientific Investigations Report 2006–5324. 
U.S. Geological Survey, Reston, VA, 7 pp. Available online at 
http://pubs.usgs.gov/sir/2006/5324/

8 Dennehy, K. 2000: High Plains Regional Ground-Water Study. 
U.S. Geological Survey Fact Sheet FS-091-00, 6 pp. http://
pubs.er.usgs.gov/usgspubs/fs/fs09100

9 Motha, R.P. and W. Baier, 2005: Impacts of present and future 
climate change and climate variability on agriculture in the 
temperate regions: North America. Climatic Change, 70(1-2), 
137-164.

10 Bradford, J.B., W.K. Lauenroth, I.C. Burke, and J.M. Paruelo, 
2006: The influence of climate, soils, weather, and land use on 
primary production and biomass seasonality in the US Great 
Plains. Ecosystems, 9(6), 934-950.

11 Ziska, L. and K. George, 2004: Rising carbon dioxide and in-
vasive, noxious plants: Potential threats and consequences. 
World Resource Review, 16, 427-447.

12 Parton, W., M, Gutmann, and D. Ojima, 2007: Long-term 
trends in population, farm income, and crop production in the 
Great Plains. Bioscience, 57(9), 737-747.

13 Reilly, J., F. Tubiello, B. McCarl, D. Abler, R. Darwin, K. Fug-
lie, S. Hollinger, C. Izaurralde, S. Jagtap, J. Jones, L. Mearns, 
D. Ojima, E. Paul, K. Paustian, S. Riha, N. Rosenberg, and C. 
Rosenzweig, 2003: U.S. agriculture and climate change: new 
results. Climatic Change, 57(1-2), 43-69.

14 Allen, V.G., C.P. Brown, R. Kellison, E. Segarra, T. Wheeler, 
P.A. Dotray, J.C. Conkwright, C.J. Green, and V. Acosta-Mar-
tinez, 2005: Integrating cotton and beef production to reduce 
water withdrawal from the Ogallala aquifer in the southern 
high plains. Agronomy Journal, 97(2), 556-567.

15 Cameron, G.N. and D. Scheel, 2001: Getting warmer: effect 
of global climate change on distribution of rodents in Texas. 
Journal of Mammalogy, 82(3), 652-680.

16 Levia, D.F. and E.E. Frost, 2004: Assessment of climatic suit-
ability for the expansion of Solenopsis invicta Buren in Okla-
homa using three general circulation models. Theoretical and 
Applied Climatology, 79(1-2), 23-30.

17 Peterson, A.T., 2003: Projected climate change effects on Rocky 
Mountain and Great Plains birds: generalities of biodiversity 
consequences. Global Change Biology, 9(5), 647-655.

18 Niemuth, N.D. and J.W. Solberg, 2003: Response of waterbirds 
to number of wetlands in the prairie pothole region of North 
Dakota, USA. Waterbirds, 26(2), 233-238.

19 Conway, W.C., L.M. Smith, and J.D. Ray, 2005: Shorebird 



The U.S. Climate Change Science ProgramThe U.S. Climate Change Science Program 195
First Draft - July 2008  Do not cite or quote

breeding biology in wetlands of the Playa Lakes, Texas, USA. 
Waterbirds, 28(2), 129-138.

20 Scanlon, B., R. Reedy, and J. Tachovsky, 2007: Semiarid un-
saturated zone chloride profiles: Archives of past land use 
change impacts on water resources in the southern High 
Plains, United States. Water Resources Research, 43, W06423, 
doi:10.1029/2006WR005769. 

21 Haukos, D.A. and L.M. Smith, 2003: Past and future impacts 
of wetland regulations on playa ecology in the southern Great 
Plains. Wetlands, 23(3), 577-589.

22 Matthews, J., 2008: Anthropogenic Climate Change in the Pla-
ya Lakes Joint Venture Region: Understanding Impacts, Dis-
cerning Trends, and Developing Responses. Playa Lakes Joint 
Venture, Lafayette, CO, 40 pp. Available online at: http://
www.pljv.org/cms/climate-change

23 U.S. Census Bureau, 2007
24 Ebi, K.L., D.M. Mills, J.B. Smith, and A. Grambsch, 2006: Cli-

mate change and human health impacts in the United States: 
an update on the results of the US National Assessment. Envi-
ronmental Health Perspectives, 114(9), 1318-1324.

SOUTHWEST
 1 Barnett, T.P., D.W. Pierce, H.G. Hidalgo, C. Bonfils, B.D. 

Santer, T. Das, G. Bala, A.W. Wood, T. Nozawa, A.A. Mi-
rin, D.R. Cayan, and M.D. Dettinger 2008: Human induced 
changes in the hydrology of the western United States. Sci-
ence, 319(5866), 1080-1083.

2 Hoerling, M. and J. Eischeid, 2007: Past peak water in the south-
west. Southwest Hydrology, 6(1), 18-19, 35.

3 same as 1, Barnett
4 Milly, P.C.D., J. Betancourt, M. Falkenmark, R.M. Hirsch, Z.W. 

Kundzewick, D.P. Lettenmaier, and R.J. Stouffler, 2008:       re-
sponse to global-change drought. Proceedings of the National 
Academy of Sciences, 102(42), 15144-15148.

6 IPCC WG 1, 2007: Climate Change 2007: The Physical Sci-
ence Basis. Contribution of Working Group I to the Fourth 
Assessment Report (AR4) of the Intergovernmental Panel on 
Climate Change [Solomon, S., D. Qin, M. Manning, Z. Chen, 
M. Marquis, K.B. Averyt, M. Tignor, and H.L. Miller (eds.)]. 
Cambridge University Press, Cambridge, UK, and New York, 
987 pp. Available at http://www.ipcc.ch

7 Seager, R., M. Ting, I. Held, Y. Kushnir, J. Lu, G. Vecchi, H.-P. 
Huang, N. Harnik, A. Leetmaa, N.-C. Lau, C. Li, J. Velez, and 
N. Naik, 2007: Model projections of an imminent transition to 
a more arid climate in southwestern North America. Science, 
316(5828), 1181-1184.

8 Seidel, D.J., Q. Fu, W.J. Randel, and T.J. Reichler, 2008: Widen-
ing of the tropical belt in a changing climate. Nature Geosci-
ence, 1(1), 21-24.

9 Archer, C.L. and K. Caldiera, 2008: Historical trends in the 
jet streams. Geophysical Research Letters, 35, L08803, 
doi:10.1029/2008GL033614.

10 Woodhouse, C.A. and J.T. Overpeck, 1998: 2000 years of 
drought variability in the central United States. Bulletin of the 
American Meteorological Society, 79(12), 2693-2714.

11 Cook, E.R., C.A. Woodhouse, C.M. Eakin, D.M. Meko, and 
D.W. Stahle, 2004: Long-term aridity changes in the western 
United States. Science, 306(5698), 1015-1018.

12 Woodhouse, C.A., S.T. Gray, and D.M. Meko, 2006: Up-
dated streamflow reconstructions for the upper Colora-
do River basin. Water Resources Research, 42, W05415, 
doi:10.1029/2005WR004455.

13 Meko, D.M., C.A. Woodhouse, C.A. Basisan, T. Knight, J.J. Lu-
kas, M.K. Hughes, and M.W. Salzer, 2007: Medieval drought 
in the upper Colorado River basin. Geophysical Research Let-
ters, 34, L10705, doi:10.1029/2007GL029988.

14 Stine, S., 1994: Extreme and persistent drought in California 
and Patagonia during mediaeval time. Nature, 369(6481), 
546-549.

15 Breshears, D.D., N.S. Cobb, P.M. Rich, K.P. Price, C.D. Al-
len, R.G. Balice, W.H. Romme, J.H. Hastens, M.L. Floyd, J. 
Belnap, J.J. Anderson, O.B. Myers, and C.W. Meyer, 2005: 
Regional vegetation die-off in response to global-change 
drought. Proceedings of the National Academy of Sciences, 
102(42), 15144-15148.

16 Westerling, A.L., H.G. Hidalgo, D.R. Cayan, and T.W. Swet-
nam, 2006: Warming and earlier spring increase western U.S. 
forest fire activity. Science, 313(5789), 940-943.

17 Weiss, J. and J.T. Overpeck, 2005: Is the Sonoran Desert losing 
its cool? Global Change Biology, 11(12), 2065-2077.

18 Dole, K.P., M.E. Loik, and L.C. Sloan, 2003: The relative im-
portance of climate change and the physiological effects CO2  
on freezing tolerance for the future distribution of Yucca 
brevifolia. Global and Planetary Change, 36(1-2), 137-146.

19 Myers, N., R.A. Mittermeier, C.G. Mittermeier, G.A.B. daFon-
seca, and J. Kent, 2000: Biodiversity hotspots for conserva-
tion priorities. Nature, 403(6772), 853-858.

20 Mittermeier R.A., P. Robles Gil, M. Hoffman, J. Pilgrim, T. 
Brooks, C. Goettsch Mittermeier, J. Lamoreux, and G.A.B. da 
Fonseca, 2005: Hotspots Revisited: Earth’s Biologically Rich-
est and Most Endangered Terrestrial Ecoregions. Conserva-
tion International, Washington DC, 392 pp.

21 same as 6, IPCC WG 1, 2007
22 California Climate Change Center, 2006: Our Chang-

ing Climate: Assessing the Risks to California. Califor-
nia Climate Change Center, Sacramento, CA, 15 pp. http://
www.energy.ca.gov/2006publications/CEC-500-2006-077/
CEC-500-2006-077.PDF

NORTHWEST
1 Barnett, T.P., D.W. Pierce, H.G. Hidalgo, C. Bonfils, B.D. 

Santer, T. Das, G. Bala, A.W. Wood, T. Nozawa, A.A. Mi-
rin, D.R. Cayan, and M.D. Dettinger 2008: Human induced 
changes in the hydrology of the western United States. Sci-
ence, 319(5866), 1080-1083.

2 Mote, P.W, 2003: Trends in temperature and precipitation in the 
Pacific Northwest during the twentieth century. Northwest 
Science, 77(4), 271-282.

3 Mote, P., E. Salathé, V. Dulière, and E. Jump, 2008: Scenarios 
of future climate for the Pacific Northwest: A report of the 
Climate Impacts Group for the State of Washington.

4 Payne, J.T., A.W. Wood, A.F. Hamlet, R.N. Palmer, and D.P. 
Lettenmaier, 2004: Mitigating the effects of climate change 
on the water resources of the Columbia River basin. Climatic 
Change, 62(1-3), 233-256.

5 Stewart, I.T, D.R. Cayan, and M.D. Dettinger, 2004: Changes 

References



The U.S. Climate Change Science Program196
First Draft - July 2008  Do not cite or quote

The U.S. Climate Change Science Program

in snowmelt runoff timing in western North America under a 
‘business as usual’ climate change scenario. Climatic Change, 
62(1-3), 217–232.

6 same as 5, Stewart
7 Hamlet, A.F. and D.P. Lettenmaier, 2007: Effects of 20th 

century warming and climate variability on flood risk in 
the western U.S. Water Resources Research, 43, W06427, 
doi:10.1029/2006WR005099.

8 Bonneville Power Administration, 2001: The Columbia River 
System: The Inside Story. Columbia River System Review. 
Internal report DOE/BP-3372. Bonneville Power Administra-
tion, Portland OR, 2nd ed., 78 pp.  http://www.bpa.gov/corpo-
rate/Power_of_Learning/docs/columbia_river_inside_story.
pdf

9 same as 5, Stewart
10 Casola, J.H., J.E. Kay, A.K. Snover, R.A. Norheim, L.C. White-

ly Binder and Climate Impacts Group, 2005: Climate Impacts 
on Washington’s Hydropower, Water Supply, Forests, Fish, 
and Agriculture. Center for Science in the Earth System, Joint 
Institute for the Study of the Atmosphere and Ocean, Univer-
sity of Washington, Seattle, WA, 43 pp. http://cses.washing-
ton.edu/db/pdf/kc05whitepaper459.pdf

11 Francis, R.C. and N.J. Mantua, 2003: Climatic influences on 
salmon populations in the northeast Pacific. In: Assessing 
Extinction Risk for West Coast Salmon [MacCall, A.D. and 
T.C. Wainwright (eds.)]. NOAA Technical Memo NMFS-
NWFSC-56. National Marine Fisheries Service, [Wash-
ington, DC], pp. 37-67.  http://www.nwfsc.noaa.gov/as-
sets/25/3946_06162004_130044_tm56.pdf

12 Mote, P.W., A. Petersen, S. Reeder, H. Shipman, and L. Whitely 
Binder, 2008: Sea Level Rise Scenarios for Washington State. 
Center for Science in the Earth System, Joint Institute for the 
Study of the Atmosphere and Oceans, University of Wash-
ington, Seattle, WA and Washington Department of Ecology, 
Lacey, WA, 11 pp. http://www.cses.washington.edu/db/pdf/
moteetalslr579.pdf

13 Petersen, A.W., 2007: Anticipating Sea Level Rise Response in 
Puget Sound. M.M.A. thesis. School of Marine Affairs, Uni-
versity of Washington, Seattle, 73 pp.

 ALASKA
1 Hassol, S., 2004: Impacts of a warming Arctic: Arctic Climate 

Impact Assessment. Cambridge University Press, Cambridge, 
UK, and New York, 139 pp. http://www.acia.uaf.edu

2 IPCC WG 1, 2007: Climate Change 2007: The Physical Sci-
ence Basis. Contribution of Working Group I to the Fourth 
Assessment Report (AR4) of the Intergovernmental Panel on 
Climate Change [Solomon, S., D. Qin, M. Manning, Z. Chen, 
M. Marquis, K.B. Averyt, M.Tignor, and H.L. Miller (eds.)]. 
Cambridge University Press, Cambridge, UK, and New York, 
987 pp. Available at http://www.ipcc.ch 

3 Euskirchen, E.S., A.D. McGuire, D.W. Kicklighter, Q. Zhuang, 
J.S. Clein, R.J. Dargaville, D.G. Dye, J.S.  Kimball, K.C. 
McDonald, V.E. Melillo, V.E. Romanovsky, and N.V. Smith, 
2006: Importance of recent shifts in soil thermal dynamics 
on growing season length, productivity, and carbon seques-
tration in terrestrial high-latitude ecosystems. Global Change 
Biology, 12(4), 731-750.

4 Euskirchen, E.S., A.D. McGuire, and F.S. Chapin III, 2007: En-
ergy feedbacks of northern high-latitude ecosystems to the 
climate system due to reduced snow cover during 20th century 
warming. Global Change Biology, 13(11), 2425-2438.

5 Barber, V.A., G.P. Juday, and B.P. Finney, 2000: Reduced 
growth of Alaskan white spruce in the twentieth century from 
temperature-induced drought stress. Nature, 405 (6787), 668-
673.

6 Juday, G.P., V. Barber, P. Duffy, H. Linderholm, T.S. Rupp, S. 
Sparrow, E. Vaganov, and J. Yarie, 2005: Forests, land man-
agement, and agriculture. In: Arctic Climate Impact Assess-
ment. Cambridge University Press, Cambridge, UK, and New 
York, pp. 781-862. http://www.acia.uaf.edu/pages/scientific.
html

7 same as 6, Juday
8 Balshi, M.S., A.D. McGuire, P. Duffy, M. Flannigan, J. Walsh, 

D.W. Kicklighter, and J.M. Melillo, 2008: Assessing the re-
sponse of area burned in western boreal North America using 
a multivariate adaptive regression splines (MARS) approach. 
Global Change Biology, {not yet published: 7/1/08}.

9 same as 6, Juday
10 same as 6, Juday
11 Fleming, R.A. and W.J.A. Volney, 1995: Effects of climate 

change on insect defoliator population processes in Canada’s 
boreal forest: some plausible scenarios. Water, Soil, and Air 
Pollution, 82(1-2), 445-454.

12  same as 6, Juday
13 Kasischke, E.S. and M.R. Turetsky, 2006: Recent changes 

in the fire regime across the North American boreal re-
gion - spatial and temporal patterns of burning across 
Canada and Alaska. Geophysical Research Letters, 33, 
doi:10.1029/2006GL025677.

14 same as 8, Balshi
15 Chapin, F.S., III, S.F. Trainor, O. Huntington, A.L. Lovecraft, 

E. Zavaleta, D.C. Natcher, A.D. McGuire, J.L. Nelson, L. Ray, 
M. Calef, N. Fresco, H. Huntington, T.S. Rupp, L. DeWilde, 
and R.A. Naylor, 2008: Increasing wildfire in Alaska’s boreal 
forest: pathways to potential solutions of a wicked problem. 
BioScience, 58(6), 531-540.

16 Klein, E., E.E. Berg, and R. Dial, 2005: Wetland drying and 
succession across the Kenai Peninsula Lowlands, south-
central Alaska. Canadian Journal of Forest Research, 35(8), 
1931-1941.

17 Riordan B., D. Verbyla, and A.D. McGuire, 2006: Shrink-
ing ponds in subarctic Alaska based on 1950–2002 remote-
ly sensed images. Journal of Geophysical Research, 111, 
G04002, doi:10.1029/2005JG000150.

18 Osterkamp, T., 2007: Characteristics of the recent warming of 
permafrost in Alaska. Journal of Geophysical Research, 112, 
F02S02, doi:10.1029/2006JF000578.

19 Instanes, A., O. Anisimov, L. Brigham, D. Goering, L.N. 
Khrustalev, B. Ladanyi, and J.O. Larsen, 2005: Infrastruc-
ture: buildings, support systems, and industrial facilities. In: 
Arctic Climate Impact Assessment. Cambridge University 
Press, Cambridge, UK, and New York, pp. 907-944. http://
www.acia.uaf.edu/pages/scientific.html

20 Larsen, P., S. Goldsmith, O. Smith, M.L. Wilson, K. Strzepek, 
P. Chinowsky, and B. Saylor, 2008: Estimating future costs 



The U.S. Climate Change Science ProgramThe U.S. Climate Change Science Program 197
First Draft - July 2008  Do not cite or quote

for Alaska public infrastructure at risk from climate change. 
Global Environmental Change, Article in Press, doi:10.1016/j.
gloenvcha.2008.03.005.

21 same as 1, Hassol
22 Hinzman, L.D., N.D. Bettez, W.R. Bolton, F.S. Chapin, M.B. 

Dyurgerov, C.L. Fastie, B. Griffith, R.D.. Hollister, A. Hope, 
H.P. Huntington, A.M. Jensen, G.J. Jia, T. Jorgenson, D.L. 
Kane, D.R. Klein, G. Kofinas, A.H. Lynch, A.H. Lloyd, A.D. 
McGuire, F.E. Nelson, M. Nolan, W.C. Oechel, T.E. Os-
terkamp, C.H. Racine, V.E. Romanovsky, R.S. Stone, D.A. 
Stow, M. Sturm, C.E. Tweedie, G.L. Vourlitis, M.D. Walker, 
D.A. Walker, P.J. Webber, J.M. Welker, K.S. Winker, and K. 
Yoshikawa, 2005: Evidence and implications of recent climate 
change in northern Alaska and other Arctic regions. Climatic 
Change, 72(3), 251-298.

23 Bengtsson, L., K.I. Hodges, and E. Roeckner, 2006: Storm 
tracks and climate change. Journal of Climate, 19(15), 3518–
3543.

24 Yin, J.H., 2005: A consistent poleward shift of the storm tracks 
in simulations of 21st century climate. Geophysical Research 
Letters, 32, L18701, doi:10.1029/2005GL023684.

25 Salathé, E.P., Jr. 2006: Influences of a shift in North Pacific 
storm tracks on western North American precipitation under 
global warming. Geophysical Research Letters, 33, L19820, 
doi:10.1029/2006GL026882.

26 IPCC WG 1, 2007: Climate Change 2007: The Physical Sci-
ence Basis. Contribution of Working Group I to the Fourth 
Assessment Report (AR4) of the Intergovernmental Panel on 
Climate Change [Solomon, S., D. Qin, M. Manning, Z. Chen, 
M. Marquis, K.B. Averyt, M.Tignor, and H.L. Miller (eds.)]. 
Cambridge University Press, Cambridge, UK, and New York, 
987 pp. Available at http://www.ipcc.ch 

27 Grebmeier, J.M., J.E. Overland, S.E. Moore, E.V. Farley, E.C. 
Carmack, L.W. Cooper, K.E. Frey, J.H. Helle, F.A. McLaugh-
lin, and S.L. McNutt, 2006: A major ecosystem shift in the 
northern Bering Sea. Science, 311(5766), 1461-1464.

28 Mueter, F.J. and M.A. Litzow, 2007: Sea ice retreat alters the 
biogeography of the Bering Sea continental shelf. Ecological 
Applications, 18(2), 309-320.

ISLANDS
1 Shea, E.L., G. Dolcemascolo, C.L. Anderson, A., Barnston, C.P. 

Guard, M.P. Hamnett, S.T. Kubota, N. Lewis, J. Loschnigg, 
and G. Meehl, 2001: Preparing for a Changing Climate:  The 
Potential Consequences of Climate Variability and Change: 
Pacific Islands. East-West Center, Honolulu, HI, 102 pp.  
http://www2.eastwestcenter.org/climate/assessment/

2 same as 1, Shea
3 Guidry, M.W. and F.T. Mackenzie, 2006: Climate Change, Water 

Resources, and Sustainability in the Pacific Basin: Emphasis 
on O’ahu, Hawai’I and Majuro Atoll, Republic of the Marshall 
Islands. University of Hawaii Sea Grant Program, Honolulu, 
HI, 100 pp. http://nsgl.gso.uri.edu/hawau/hawaut06001.pdf

4 CEO, 2004: Caribbean Environmental Outlook. [Heileman, 
S., L.J. Walling, C. Douglas, M. Mason, and M. Chevannes-
Creary (eds.)]. United Nations Environmental Programme, 
Kingston, Jamaica, 114 pp. http://www.unep.org/geo/pdfs/
caribbean_eo.pdf

5 same as 1, Shea
6 Church, J.A., N.J. White, and J.R. Hunter, 2006: Sea-level rise 

at tropical Pacific and Indian Ocean islands. Global and Plan-
etary Change, 53(3), 155-168.

7 Meehl, G.A., T.F. Stocker, W.D. Collins, P. Friedlingstein, A.T. 
Gaye, J.M. Gregory, A. Kitoh, R. Knutti, J.M. Murphy, A. 
Noda, S.C.B. Raper, I.G. Watterson, A.J. Weaver, and Z.-C. 
Zhao, 2007: Global climate projections. In: Climate Change 
2007: The Physical Basis. Contribution of Working Group I 
to the Fourth Assessment Report of the Intergovernmental 
Panel on Climate Change [Solomon, S., D. Qin, M. Manning, 
Z. Chen, M. Marquis, K.B. Averyt, M. Tignor, and H.L. Mill-
er (eds.)]. Cambridge University Press, Cambridge, UK, and 
New York, pp. 747-845.

8 CCSP SAP 3.3, 2008: Weather and Climate Extremes in a 
Changing Climate: Regions of Focus: North America, Ha-
waii, Caribbean, and U.S. Pacific Islands. [Karl, T.R., G.A. 
Meehl, C.D. Miller, S.J. Hassol, A.M. Waple and W.L. Murray 
(eds.)]. Synthesis and Assessment Product 3.3. U.S. Climate 
Change Science Program, Washington, DC, 164 pp.

9 Burns, W.C.G., 2002: Pacific island developing country water 
resources and climate change. In: The World’s Water [Gleick, 
P. (ed.)]. Island Press, Washington, DC, 3rd ed, pp. 113-132.

10 same as 3, Guidry
11 same as 9, Burns
12 same as 3, Guidry
13 same as 9, Burns
14 same as 9, Burns
15 Kundzewicz, Z.W., L.J. Mata, N.W. Arnell, P. Döll, P. Kabat, B. 

Jiménez, K.A. Miller, T. Oki, Z. Sen, and I.A. Shiklomanov, 
2007: Freshwater resources and their management. In: Climate 
Change 2007: Impacts, Adaptation and Vulnerability. Contri-
bution of Working Group II to the Fourth Assessment Report 
of the Intergovernmental Panel on Climate Change. [Parry, 
M.L., O.F. Canziani, J.P. Palutikof, P.J. van der Linden, and 
C.E. Hanson]. Cambridge University Press, Cambridge, UK, 
and New York, pp. 173-210.

16 Falkland, T., Overmars, M., Scott, D., 2002: Pacific Dialogue 
on Water And Climate, Synthesis Report. South Pacific Ap-
plied Geoscience Commission. 

17 same as 3, Guidry
18 Baker, J.D., C.L. Littnan, and D.W. Johnston, 2006: Potential 

effects of sea level rise on the terrestrial habitats of endan-
gered and endemic megafauna in the northwestern Hawaiian 
Islands. Endangered Species Research, 2, 21-30.

19 same as 18, Baker
20 Merrifield, M.A., Firing, Y.L., Marra, J.J., 2004: Annual cli-

matologies of extreme water levels. Aha Hukioka: Extreme  
Events. Proceedings of Hawaiian Winter Workshop, Univer-
sity of Hawaii at Manoa. Jamuary 23-26, 2007 SOEST Special 
Publication: 27-32.

21 Firing, Y. and M.A. Merrifield, 2004: Extreme sea level events 
at Hawaii: influence of mesoscale eddies. Geophysical Re-
search Letters, 31, L24306, doi:10.1029/2004GL021539

22 same as 21, Firing
23 same as 16, Falkland
24 same as 7, Meehl
25 Mimura, N., L. Nurse, R.F. McLean, J. Agard, L. Briguglio, P. 



The U.S. Climate Change Science Program198
First Draft - July 2008  Do not cite or quote

The U.S. Climate Change Science Program

Lefale, R. Payet, and G. Sem, 2007: Small islands. In: Climate 
Change 2007: Impacts, Adaptation and Vulnerability. Contri-
bution of Working Group II to the Fourth Assessment Report 
of the Intergovernmental Panel on Climate Change. [Parry, 
M.L., O.F. Canziani, J.P. Palutikof, P.J. van der Linden and 
C.E. Hanson (eds.)]. Cambridge University Press, Cambridge, 
UK, and New York, pp. 687-716.

26 Hay, J., N. Mimura, J. Campbell, S. Fifita, K. Koshy, R.F. 
McLean, T. Nakalevu, P. Nunn, and N. deWet, 2003: Climate 
Variability and Change and Sea Level Rise in the Pacific 
Islands Regions: A Resource Book for Policy and Decision 
Makers, Educators and Other Stakeholders. South Pacific Re-
gional Environmental Programme (SPREP), Apia, Samoa, 94 
pp.  http://www.sprep.org/publication/pub_detail.asp?id=181

27 Gillespie, R.G., E.M. Claridge, and G.K. Roderick, 2008: Bio-
diversity dynamics in isolated island communities: interaction 
between natural and human-mediated processes. Molecular 
Ecology, 17(1), 45–57.

28 same as 4, CEO
29 Becken, S. and J.E. Hay, 2007: Tourism and Climate Change: 

Risks and Opportunities. Channel View Publications, Clev-
edon, UK and Buffalo, NY, 329 pp.

30 State of Hawaii, Division of Business, Economic Development, 
and Tourism, 2008: Facts and figures: State of Hawaii web 
site. http://hawaii.gov/dbedt/info/economic/library/facts/state

31 same as 25, Mimura 
32 Cesar, H.S.F. and F.H. van Beukering, 2004: Economic valua-

tion of the coral reefs of Hawaii. Pacific Science, 58(2), 231-
242.

33 same as 32, Cesar
34a Hoegh-Guldberg, O., P.J. Mumby, A.J. Hooten, R.S. Steneck, 

P. Greenfield, E. Gomez, C.D. Harvell, P.F. Sale, A.J. Edwards, 
K. Caldeira, N. Knowlton, C.M. Eakin, R. Iglesias-Prieto, N. 
Muthiga, R.H. Bradbury, A. Dubi, and M.E. Hatziolos, 2007: 
Coral reefs under rapid climate change and ocean acidifica-
tion. Science, 318(5857), 1737-1742.

34b same as 4, CEO
35 Donner, S.D., W.J. Skirving, C.M. Little, M. Oppenheimer, and 

O. Hoegh-Guldberg, 2005: Global assessment of coral bleach-
ing and required rates of adaptation under climate change. 
Global Change Biology, 11(12), 2251-2265.  

36 Paulay, G., L. Kirkendale, G. Lambert, and C. Meyer, 2002: 
Anthropogenic biotic interchange in a coral reef ecosystem: a 
case study from Guam. Pacific Science, 56(4), 403-422.

37 same as 25, Mimura
38 Lehodey, O., M. Bertignac, J. Hampton, A. Lewis, and J. Pica-

ut, 1997: El Niño Southern Oscillation and tuna in the western 
Pacific. Nature, 389(6652), 715-718.

39 same as 25, Mimura 
40 same as 25, Mimura 
41 Graham, N.A.J., S.K. Wilson, S. Jennings, N.V.C. Polunin, J.P. 

Bijoux, and J. Robinson, 2006: Dynamic fragility of oceanic 
coral reef ecosystems. Proceedings of the National Academy 
of Sciences, 103(22), 8425–8429.

COASTAL AREAS
1 U.S. Commission on Ocean Policy, 2004: An Ocean Blueprint 

for the 21st Century. U.S. Commission on Ocean Policy, 

Washington, DC. http://www.oceancommission.gov/docu-
ments/full_color_rpt/welcome.html

2 CCSP SAP 3.3, 2008: Weather and Climate Extremes in a 
Changing Climate: Regions of Focus: North America, Ha-
waii, Caribbean, and U.S. Pacific Islands. [Karl, T.R., G.A. 
Meehl, C.D. Miller, S.J. Hassol, A.M. Waple and W.L. Murray 
(eds.)]. Synthesis and Assessment Product 3.3. U.S. Climate 
Change Science Program, Washington, DC, 164 pp.

3a IPCC WG 1, 2007: Climate Change 2007: The Physical Sci-
ence Basis. Contribution of Working Group I to the Fourth 
Assessment Report (AR4) of the Intergovernmental Panel on 
Climate Change [Solomon, S., D. Qin, M. Manning, Z. Chen, 
M. Marquis, K.B. Averyt, M. Tignor, and H.L. Miller (eds.)]. 
Cambridge University Press, Cambridge, UK, and New York, 
987 pp. Available at http://www.ipcc.ch 

3b IPCC WG 2, 2007: Climate Change 2007: Impacts, Adapta-
tion and Vulnerability. Contribution of Working Group II to 
the Fourth Assessment Report (AR4) of the Intergovernmen-
tal Panel on Climate Change [Parry, M.L., O.F. Canziani, J.P. 
Palutikof, P.J. van der Linden, and C.E. Hanson, (eds.)]. Cam-
bridge University Press, Cambridge, UK, and New York, 976 
pp. Available at http://www.ipcc.ch

4 Orr, J.C., V.J. Fabry, O. Aumont, L. Bopp, S.C. Doney, R.A. 
Feely, A. Gnanadesikan, N. Gruber, A. Ishida, F. Joos, R.M. 
Key, K. Lindsay, E. Maier-Reimer, R. Matear, P. Monfray, A. 
Mouchet, R.G. Najjar, G.-K. Plattner, K.B. Rodgers, C.L. Sa-
bine, J.L. Sarmiento, R. Schlitzer, R.D. Slater, I.J. Totterdell, 
M.-F. Weirig, Y. Yamanaka, and A. Yool, 2005: Anthropo-
genic ocean acidification over the twenty-first century and its 
impact on calcifying organisms. Nature, 437(7059), 681-686,

5 Day, J.W., Jr., D.F.Boesch, E.J. Clairain, G.P. Kemp, S.B. Laska, 
W.J. Mitsch, K. Orth, H. Mashriqui, D.J. Reed, L. Shabman, 
C.A. Simenstad, B.J. Streever, R.R. Twilley, C.C. Watson, J.T. 
Wells, and D.F. Whigham, 2007: Restoration of the Missis-
sippi Delta: lessons from Hurricanes Katrina and Rita. Sci-
ence, 315(5819), 1679-1684.

6 Meehl, G.A., T.F. Stocker, W.D. Collins, P. Friedlingstein, A.T. 
Gaye, J.M. Gregory, A. Kitoh, R. Knutti, J.M. Murphy, A. 
Noda, S.C.B. Raper, I.G. Watterson, A.J. Weaver, and Z.-C. 
Zhao, 2007: Global climate projections. In: Climate Change 
2007: The Physical Basis. Contribution of Working Group I 
to the Fourth Assessment Report of the Intergovernmental 
Panel on Climate Change [Solomon, S., D. Qin, M. Manning, 
Z. Chen, M. Marquis, K.B. Averyt, M. Tignor, and H.L. Mill-
er (eds.)]. Cambridge University Press, Cambridge, UK, and 
New York, pp. 747-845.

7 Rahmstorf, S., 2007: A semi-empirical approach to projecting 
future sea-level rise. Science, 315(5810), 368-370.  

8 Titus, J.G., M. Szabados, E. Anderson, R. Kafelenos, C. Ches-
nutt, and B. Czech (agency leads), 2006: Climate Change 
Science Program (CCSP) Synthesis and Assessment Product 
(SAP) 4.1: Coastal elevations and sensitivity to sea-level rise. 
U.S. Climate Change Science Program, [Environmental Pro-
tection Agency, National Oceanic and Atmospheric Adminis-
tration and U.S. Geological Survey (lead agencies)]  {not yet 
published}

9 same as 8, Titus
10 Frumhoff, P.C., J.J. McCarthy, J.M. Melillo, S.C. Moser, and 



The U.S. Climate Change Science ProgramThe U.S. Climate Change Science Program 199
First Draft - July 2008  Do not cite or quote

D.J. Wuebbles, 2007: Confronting Climate Change in the U.S. 
Northeast: Science, Impacts and Solutions. Synthesis Report 
of the Northeast Climate Impacts Assessment. Union of Con-
cerned Scientists, Cambridge, MA, 146 pp.

11 Justić, D., N.N. Rabalais, and R.E. Turner, 2003: Simulated re-
sponses of the Gulf of Mexico hypoxia to variations in climate 
and anthropogenic nutrient loading. Journal of Marine Sys-
tems, 42(2-3), 115-126.

12 Boesch, D.F., V.J. Coles, D.G. Kimmel, and W.D. Miller, 2008: 
Coastal Dead Zones and Global Climate Change. Pew Center 
for Global Climate Change, Arlington, VA {not yet published?  
Not on web site: www.pewclimate.org}

13 same as 3b, IPPC WG2
14 Carpenter, K.E., M. Abrar, G. Aeby, R.B. Aronson, S. Banks, 

A. Bruckner, A. Chiriboga, J. Cortés, J.C. Delbeek, L. DeVan-
tier, G.J. Edgar, A.J. Edwards, D. Fenner, H.M. Guzmán, B.W. 
Hoeksema, G. Hodgson, O. Johan, W.Y. Licuanan, S.R. Liv-
ingstone, E.R. Lovell, J.A. Moore, D.O. Obura, D. Ochavillo, 
B.A. Polidoro, W.F. Precht, M.C. Quibilan, C. Reboton, Z.T. 
Richards, A.D. Rogers, J. Sanciangco, A. Sheppard, C. Shep-
pard, J. Smith, S. Stuart, E. Turak, J.E.N. Veron, C. Wallace, 
E. Weil, and E. Wood, 2008: One-third of reef-building corals 
face elevated extinction risk from climate change and local 
impacts. Science, doi:10.1126/science.1159196

15 Chan, F., J. A. Barth, J. Lubchenco, A. Kirincich, H. Weeks, 
W. T. Peterson, and B. A. Menge, 2008: Emergence of anoxia 
in the California current large marine ecosystem. Science, 
319(5865), 920.

16 same as 15, Chan 
17 NAST, 2000: Climate Change Impacts on the United States: 

The Potential Consequences of Climate Variability and 
Change. Cambridge University Press, Cambridge, UK, and 
New York, 612 pp. http://www.usgcrp.gov/usgcrp/Library/na-
tionalassessment/

PATHWAyS TO IMPROVED 
UNDERSTANDING
1 Raupach, M.R., G. Marland, P. Ciais, C. Le Quéré, J.G.Canadell, 

G. Klepper, and C.B. Field, 2007: Global and regional drivers 
of accelerating CO2 emissions. Proceedings of the National 
Academy of Sciences, 104(24), 10288-10293.

2 Van Vuuren, D.P., and B.C. O’Neill, 2006: The consistency of 
IPCC’s SRES scenarios to 1990-2000 trends and recent pro-
jections. Climatic Change, 75(1-2), 9-46.



The U.S. Climate Change Science Program200
First Draft - July 2008  Do not cite or quote

The U.S. Climate Change Science Program



The U.S. Climate Change Science ProgramThe U.S. Climate Change Science Program 201
First Draft - July 2008  Do not cite or quote



The U.S. Climate Change Science Program202
First Draft - July 2008  Do not cite or quote

The U.S. Climate Change Science Program



The U.S. Climate Change Science ProgramThe U.S. Climate Change Science Program 203
First Draft - July 2008  Do not cite or quote

Contact Information
Global Change Research Information Office
c/o Climate Change Science Program Office
1717 Pennsylvania Avenue, NW
Suite 250
Washington, DC 20006
202-223-6262 (voice)
202-223-3065 (fax)

The Climate Change Science Program 
incorporates the U.S. Global Change Research 
Program and the Climate Change Research 
Initiative.

To obtain a copy of this document, place 
an order at the Global Change Research 
Information Office (GCRIO) web site: 
http://www.gcrio.org/orders

Climate Change Science Program and the 
Subcommittee on Global Change Research

William J. Brennan, Chair
Department of Commerce
National Oceanic and Atmospheric Administration
Acting Director, Climate Change Science Program

Jack Kaye, Vice Chair
National Aeronautics and Space Administration

Allen Dearry
Department of Health and Human Services

Anna Palmisano
Department of Energy

Mary Glackin
National Oceanic and Atmospheric Administration

Patricia Gruber
Department of Defense

William Hohenstein
Department of Agriculture

Linda Lawson
Department of Transportation

Mark Myers
U.S. Geological Survey 

Jarvis Moyers
National Science Foundation

Patrick Neale
Smithsonian Institution 

Jacqueline Schafer
U.S. Agency for International Development

Joel Scheraga
Environmental Protection Agency

Harlan Watson
Department of State

ExECUTIVE OFFICE AND 
OTHER LIAISONS

Stephen Eule
Department of Energy
Director, Climate Change Technology Program
 
Katharine Gebbie
National Institute of Standards & Technology

Stuart Levenbach
Office of Management and Budget

Margaret McCalla
Office of the Federal Coordinator for Meteorology

Rob Rainey
Council on Environmental Quality

Gene Whitney
Office of Science and Technology Policy



The U.S. Climate Change Science Program204
First Draft - July 2008  Do not cite or quoteFirst Draft - July 2008,  Do not cite or quote

U.S. Climate Change Science Program
1717 Pennsylvania Avenue, NW  •  Suite 250  •  Washington, DC  20006  USA

1-202-223-6262 (voice)  •  1-202-223-3065 (fax)
http://www.climatescience.gov


