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VI. Research Prioritiesfor California

Resear ch Recommendations

Research recommendations are provided here in detail for four key areas of climate impact
research and analysis. ecosystems, water systems, modeling regional climate change, and the
economics of adaptation. There are other research topics equally deserving of priority that are
not listed here. Theinclusion of these specific topicsis not intended to indicate that others are
lessimportant. This assessment was limited in the scope of topics which could be examined in
thetime available. As such, the research issuesidentified should be viewed as a sub-set of a
broader research agendato be developed. It ishoped that on-going assessment efforts will
expand the list of important research areas and topics.

The research topicsidentified here are drawn from the work of the California Energy
Commission’s PIER program. Credit for the development of these listsis as Follows: Rebecca
Shaw, Stanford, ecosystems; Maurice Roos, Department of Water Resources, water; Larry Gates,
Lawrence Livermore National Lab, climate modeling,; and Alan Sanstad, Lawrence Berkeley
National Lab, economics. The lists have been adapted for this assessment.

Ecosystems

| ssue Statement
There isaneed for improved methods, tools, and data that will support better understanding of
the effects of climate change on California s ecosystems.

Background

Cdlifornia s diverse natural and managed ecosystems provide amultitude of goods and services
that benefit Californians, including marketable products, environmental services such aswater
purification, recreational opportunities, and aesthetic pleasure. Despite this, California’s
ecosystems are being lost and degraded at an unprecedented rate, and a steadlily increasing
population is placing great pressure on natural systems. The result has been habitat destruction,
exotic speciesintroductions, community and species |osses, and associated decreasesin air and
water quality and other health factors. The challenge of responding to the pressures on
ecosystemsis exacerbated by global climate change, which increases atmospheric temperature
and changes the timing and magnitude of precipitation. Climate is amgor factor controlling
the distribution of species and the structure and functioning of ecosystems, so these changes
could affect natural systemsin novel, dramatic, and unpredictable ways.

Evauating California ecosystems, and predicting the potentia climate change impacts on those

systems, requires research in avariety of areas, and the close cooperation of ahost of public
and private entities. In the short term, research should focus on developing a comprehensive
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assessment and monitoring research plan, conducting ecological monitoring, refining climate
and vegetation models to make them more predictable in time and space, and collecting data to
validate the models' predictive capabilities.

e Develop and implement ecological assessment monitoring programs. A literature search
would identify useful long-term data sets and gaps to develop a plan that specifies:
monitoring locations and methods, criterialecological indicators that the data must meet, and
how the data would be stored and disseminated. Once this framework is established,
monitoring would begin.

Benefit: Thiseffort would establish an essentia baseline database on California ecosystems,
from apine regions to coastal marine systems. These data would provide the basic
information necessary for researchers throughout the state in avariety of disciplinesto
conduct analyses of climate change on California ecosystems.

e Develop ecological indicators for data collection. A broad-based Advisory Committee
could develop a list of ecological indicators that address California's unique ecosystems.
This effort would give priority to developing indicators of ecologica capital and indicators
of ecological functioning for the 10 maor biomes defined by the California Resources
Agency, and coordinate them with national indicators. Researchers would then implement
the indicators in monitoring efforts.

Benefit: A standardized set of ecological indicators would enable researchers to compare
monitoring data effectively with one another, which would result in much more accurate
ecosystem analyses and facilitate cooperative research among different entities.

e Develop a more accurate regional climate model. A broad-based Modeling Advisory
Committee (composed primarily of modelers) would guide the development of more
accurate regiona climate models that could adequately address the needs of regiona climate
modeling for California.

Benefit: Thiswork would provide the data necessary to begin to predict the ecosystem and
societal impacts, both direct and indirect, of climate change on California. Results could be
used by any personsinterested in ng the long-term impacts of climate change on
ecosystem structure and biodiversity.

e Develop a rapid method of disseminating regional climate model data. This effort
would assess current methods of disseminating regiona climate model data and develop and
implement a central, Web-accessible database for regional climate model data.

Benefit: Evaluating climatic changes on California ecosystemsis a complex endeavor,
involving research in many disciplines and across many agencies. This effort would enable
researchersto readily access information that would otherwise be inaccessible, thereby
gresatly increasing the resources of al of the entitiesinvolved.

e Expand datainputstoimprove ecosystem and species modeling in vegetation models.
Using existing vegetation models, researchers would incorporate inputs that account for the
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successional state of the ecosystem, transient states, substrate types, dispersal modes and
rates, disturbance regimes, migration corridors, land use change, and CO; fertilization. Once
complete, researchers would model ecosystems using the additional criteria and disseminate
the results.

Benefit: Thiswork would incorporate climate change impacts in vegetation analyses, which
would make the policy decisions based on those analyses much more accurate.

e Compileand analyze existing paleontological data to better under stand past ecological
responsesto climatological change.
A literature search of sound paleontological datawould illustrate past ecological responses
to climatological change. Researchers would analyze that data to determine associations
between ecological variables and historical climatological changes, and disseminate the
results.

Benefit: Better understanding past ecological responses to climatological change would help
researchersto better evaluate current responses, and would enable policy makersto base
decisions on more-probable scenarios.

Water Systems

| ssue Statement
Thereisaneed for improved methods, tools, and data to eval uate the effects of climate change
on Cdifornia’ s water resources and to develop appropriate response strategies.

Background

Climate change is expected to affect the hydrologic cycle and water resources in California—
influencing water supply, hydroelectric power, sealevd rise, timing and intensity of
precipitation, water use, and water temperature. Water resourcesin California are aready
stressed from a high and rapidly growing population, and aquatic ecosystems are imperiled by
intense competition for limited supplies of fresh water. The impacts of climate change on water
systems are expected to further intensify these problems.

Both California s climate and its water delivery systems are among the most varied and
complex in the world, and research plans must adequately address the complete portfolio of
water systemsin the State. In the short term, a high priority should be placed on measurement,
monitoring, modeling, and assessment of California’ s water system. This work would establish
abasdine for future assessment and enable researchers to begin to identify potential water
challenges likely to be caused by climate change.

e Support theregular, consistent, and sustained measur ement of hydrologically
important variables. This effort would help the National Weather Service' s Climate
Services Division develop and operate California westher stations as part of its national
climate reference network. Research would also focus on increasing hydrologic
measurements in the high Sierra snow zone.
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Benefit: These stations would provide basic California climate data over the next 50 years,
which could be used to research climate change, as well as many other weather issues.

e Support the processing and dissemination of up-to-date depth-dur ation-frequency
rainfall data. Researchers would coordinate the collection and revision of depth-duration-
frequency rainfall data with the Department of Water Resources (DWR), design and
develop a Web-based database to disseminate this data, and coordinate database
mai ntenance with DWR.

Benefit: Depth-duration-frequency datais used by water engineers and water planners.
Updated information would allow them to plan for potential water project needs, while
developing datathat can be used by climate change researchers.

e Conduct asmpletest of theimpact on water supply of a 3° war mer climate scenario,
with the expected changesin snowmelt volume. Usng DWR’s CALSIM modedl,
researchers would test the impact of a 3° warmer climate scenario on California s water
supply, then confirm the estimates with the UC Davis CALVIN model.

Benefit: Thisresearch would give planners arough estimate of whether California’ s Centra
Valley Project and State Water Project system could accommodate potential flooding
brought on by climate change.

e Conduct detailed tests of the impact of a 3° warmer climate scenario on water supply,
with the expected changesin snowmelt volume. This effort would identify the best model
for developing input to the CALSIM model, and use that model to run a more detailed test
of the impact of a 3° warmer climate scenario on water supply.

Benefit: Thisresearch would give planners amore detailed estimate of whether California's
CVP-SWP system could accommodate potential flooding brought on by climate change,
and would produce year-by-year results over along hydrologic base period.

e Support the development of global climate modelsthat can better predict future
precipitation in California. This effort would help the University of Californiaand U.S.
National Lab experts anayze the results of newer global climate model runsin terms of their
application to California.

Benefit: Researchers would be better able to smulate historical precipitation and predict
future precipitation, and thereby better evaluate various climate change scenarios on water
systems.

e Useempirical and satdlite techniquesto confirm the stability of the datum of the
Golden Gatetide gage. Researchers would compare the datum elevation of the gage with
nearby benchmarks sited on solid rock, and then compare the precise vertical elevations
using a satellite GPS system.
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Benefit: Confirming the stability of this key reference point for amultitude of sealevel
determinations would validate its accuracy and help ensure the reliability of research based
on its data

e Conduct athorough survey of all thetide gage data and any other sea level references
along the Califor nia coast.

Benefit: This survey would help researchers determine trendsin sealevel in recent decades.

e Measurecurrent evapotranspiration to compare current data with earlier data. This
effort would identify existing lysmetersin Cdifornia, reinstall or reoperate lysimeters at
Davis and Five Points, and maintain any others. Researchers should maintain lysimeter
operation for ten years, to account for seasonal and yearly natural variations.

Benefit: These lysimeters would enable researchers to better evaluate whether
evapotranspiration (ET) rates have changed since data was taken in the 1960s and 1970s, to
determine whether groundwater recharge and agricultural water use may be affected.

e Assesslikely changesin ET in ayear 2050 or 2100 scenario with warmer average
temperaturesand higher carbon dioxide content of the atmospher e. Researchers would
obtain reasonable median-type regiona projections of weather, primarily temperature, from
GCM modélers.

Benefit: Expertsin plant water consumption and land and water use analysts at DWR would
use these data to estimate likely future ET rates for the major California crops, by region.

e Conduct asystematic review and evaluation of flood protection adequacy in major
multipurpose flood control reservoirsunder projected climate scenarios. Researchers
would conduct a systematic review and analysis of the likely increase in flood control
brought about by climate change, determine the feasibility of expanding flood control space
in reservoirs deemed inadequate, and determine whether changesin flood operation rules
can help to handle bigger floods.

Benefit: Thisinformation would help state water planners ensure that future projects
adequately meet the state’ s water needs.

e Modd water temperatures in both regulated rivers and natural streams. Researchers
would identify appropriate rivers to model, collect basic temperature data at various depths
in existing reservoirs to calibrate models, and then model water temperatures in the rivers
and streams sdected. They would aso evaduate the effectiveness of potentia
countermeasures to unacceptable temperatures.

Benefit: Thiswork would help identify rivers where altered temperatures may be affecting
ecosystems and help researchers devel op effective mitigation measures.
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Modeling Regional Climate Change

| ssue Statement

It is necessary to develop more powerful regiona climate models to address|ocal or site-
specific variables as part of the climate change impact assessment processin California, and to
design and implement a coordinated regional climate modeling program for the State.

Background

Climate changesin California, especialy in the winter precipitation, may have seriousimpacts
on the state’ s water and energy supply; whereas changesin coastal and regional climates may
affect the state’ s economy and resources in significant ways. There is considerable uncertainty
surrounding possible future climate changesin California, and it is expected that improved
high-resolution regional models will be able to portray the magnitude and distribution of future
climate changes in California more accurately. Regional climate modeling provides amore
detailed spatia depiction of possible future climate changes than that provided by global
models, and bridges the gap between the large-scale and the local scale—on which most
impacts of climate change occur. Thisinformation is crucia in Caifornia, where complex
mountain ranges and extended coastline support a variety of regiona and loca climates. A
coordinated regiona climate modeling program for Californiawill be an important and
necessary tool for addressing climate change in the state.

In the short term, a balanced research program that focuses on the evaluation and
intercomparison of high-resolution climate models for Cdifornia, the development of
improved statistical downscaling techniques for hydrologic applications, and the assembly of a
regional Californiaclimate databank is recommended. This research will reduce the
uncertainties involved in projecting future regional climate changesin Caiforniaand provide
guidelines for the more effective management of the state’ swater and energy resources, in the
face of the expected increasesin population and devel opment.

e Design amode intercomparison protocol. Thisresearch would define adomain for
Cadliforniaregiona climate models (RCMs), select aforcing atmospheric GCM, determine
asimulation length and resolution, and identify and document participating RCMs.

Benefit: This protocol would enable modelers to compare models systematically.

e Perform control smulationsand analyze results. Researchers would run a selected GCM
at high resolution (50km); then repeat the run with selected imbedded RCMs at high
resolutions (50km, 20km). They would then determine the systematic errors of the GCM
and anayze the systematic errors of the RCMs in simulating mean and variability of
selected variables over diurnal, seasonal, interannual and decadal time scales, including
occurrence of coastal and valley fog, and extreme precipitation events

Benefit: Thisresearch would identify each model’ s characteristic errors, and determine the
statistical confidence with which regiona California climate changes can be smulated.

California Regional Assessment 6-6



e Evaluate downscaling methods. This effort would determine the relative accuracy of
aternative downscaling techniques, and compare performance with comparable regiona
models.

Benefit: Thiswork would help researchers determine the accuracy of various methods for
statistically downscaling global climate model datato aregional scale.

e Document uncertainty of hydrologic applications. Researchers would evaluate modelsto
determine the sensitivity of selected hydrologic variablesto downscaling errors and
determine the sengitivity of hydrologic variables to resolution.

Benefit: Thiswork would enable researchers to better determine the accuracy of hydrologic
data outputs.

e Develop California climate database. Researchers would collect dl available local and
regional climate data, document the data, and place it into a Web-accessible database.

Benefit: A comprehensive California climate database would enable researchersto cdibrate
regional climate models. Easy data accessibility would speed research and save limited
research funds.

e Develop data access system. Thisresearch project would develop software for data storage,
access, diagnosis, and display and distribute it to the research community.

Benefit: This software would enable all researchersto access, display, and manipulate
climate change data.

The Economics of Climate Change Adaptation in California

| ssue Statement

Thereisaneed for new tools, methods, and empirical study that can be used to analyze the
complex economic problems of adapting to climate change in California, and to provide a
sound basis for decision-making.

Background

Rapid and/or extreme shiftsin the climate system could be substantial and costly for California.
Researchers have examined the economics of climate change over several decades; however,
much is still unknown about the costs associated with climate impacts on California and on the
measures to mitigate them. In particular, research gaps exist in the areas of greenhouse gas
abatement, the promotion of energy efficiency, and how technological change can reduce the
costs of addressing climatic change.

The standard economic methods and techniques that have been applied to the problem are till
insufficient to fully address the issue. In the short term, a priority on basic research to improve
these tools, and thereby develop improved technical foundations for the state's climate-related
analysis and policy making, is recommended.
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Build an aggr egate agent-based model of the Califor nia economy that includes
representations of lar ge-scale climate change impacts. Once built, researchers can link
this model with existing modeling toolsto analyze strategies under “deep uncertainty” for
climate change adaptation and GHG mitigation in California

Benefit: These new models and economic tools would help economic anaysts address
fundamenta economic uncertainties, future climate and economic scenarios, and responses
to rapid, severe, and unanticipated climate impacts.

Conduct theoretical and empirical research on energy-related decison-making using
a behavioral economics appr oach. Researchers would examine how advancesin
behavioral economics could be applied to better include energy-efficiency in economic
analyses. A related research effort would construct and econometrically estimate or
calibrate one or more models of energy-efficiency investment, incorporating relevant
concepts and techniques.

Benefit: Thisresearch would help identify how energy-efficiency investment decisions are
made and their implications for policy.

Conduct econometric resear ch on endogenous technological change and “learning”
effectsrelated to energy technology in Califor nia. Researchers would build or adapt a
computational model for energy-technology scenario analysis under uncertainty.

Benefit: Thisresearch would identify how price-induced innovation, learning effects, and
government policies have affected trendsin energy efficiency in the Caifornia economy. As
aresult, researchers would be able to better project future trends and analyze policies to
promote technology adoption.

Develop a strategy of “ harmonized options’ for integrated air quality enhancement
and greenhouse gas abatement in a cost/benefit framework. This effort would formulate
strategies for integrated air quality and GHG abatement policiesin Californiaand estimate
thelr costs and benefits. It would aso incorporate the estimates into state-economy-wide
integrated mitigation assessments.

Benefit: When implemented, these integrated strategies would be designed to
simultaneously improve regional air quality and reduce greenhouse gas emissions.

I ncor por ate uncertainty and the possibility of rapid and/or severe climate change
into the economic models currently used to assess impact costs. This work would
estimate economic impacts of climate change on California agriculture, taking account of
water infrastructure impacts; conduct valuation studies of the non-market California
impacts of climate change.

Benefit: Thisresearch would advance economic modeling of sector-specific climate change
impacts, and the role of adaptation in those changes. It would also help researchers estimate
the value of non-market climate change effects on California.

California Regional Assessment 6-8



e Empirically assessthe recent, current, and potential futureimpacts of information
technology on energy trendsin the California economy.

Benefit: Thisresearch would help decision makers analyze energy use and formulate policy
decisions more effectively, based on sound information.
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Appendix 1

Key Findings of the US National Assessment Synthesis Report

Key Findings

Climate Change | mpacts on the United States
Report for the United States Global Change Research Program

1. Increased warming

Assuming continued growth in world greenhouse gas emissions, the primary climate models used in this
Assessment project that temperatures in the US will rise 5-9°F (3-5°C) on average in the next 100 years. A
wider range of outcomesis possible.

2. Differing regional impacts

Climate change will vary widely across the US. Temperature increases will vary somewhat from one
region to the next. Heavy and extreme precipitation events are likely to become more frequent, yet some
regions will get drier. The potential impacts of climate change will also vary widely across the nation.

3. Vulner able ecosystems

Many ecosystems are highly vulnerable to the projected rate and magnitude of climate change. A few,
such as alpine meadows in the Rocky Mountains and some barrier islands, are likely to disappear entirely
in some areas. Others, such as forests of the Southeast, are likely to experience major species shifts or
break up into a mosaic of grasslands, woodlands, and forests. The goods and services lost through the
disappearance or fragmentation of certain ecosystems are likely to be costly or impossible to replace.

4. Widespread water concerns

Water is an issue in every region, but the nature of the vulnerabilities varies. Drought is an important
concern in every region. Floods and water quality are concerns in many regions. Snowpack changes are
especialy important in the West, Pacific Northwest, and Alaska.

5. Securefood supply
At the national level, the agriculture sector is likely to be able to adapt to climate change. Overal, US
crop productivity is very likely to increase over the next few decades, but the gains will not be uniform
across the nation. Falling prices and competitive pressures are very likely to stress some farmers, while
benefiting consumers.

6. Near-term increasein forest growth

Forest productivity is likely to increase over the next several decades in some areas as trees respond to
higher carbon dioxide levels. Over the longer term, changes in larger-scale processes such asfire, insects,
droughts, and disease will possibly decrease forest productivity. In addition, climate change is likely to
cause long-term shiftsin forest species, such as sugar maples moving north out of the US.
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7. Increased damage in coastal and permafrost areas

Climate change and the resulting rise in sea level are likely to exacerbate threats to buildings, roads,
powerlines, and other infrastructure in climatically sensitive places. For example, infrastructure damageis
related to permafrost melting in Alaska, and to sea-level rise and storm surge in low-lying coastal aress.

8. Adaptation deter mines health outcomes

A range of negative health impacts is possible from climate change, but adaptation is likely to help
protect much of the US population. Maintaining our nation's public health and community infrastructure,
from water treatment systems to emergency shelters, will be important for minimizing the impacts of
waterborne diseases, heat stress, air pollution, extreme weather events, and diseases transmitted by
insects, ticks, and rodents.

9. Other stresses magnified by climate change

Climate change will very likely magnify the cumulative impacts of other stresses, such as air and water
pollution and habitat destruction due to human development patterns. For some systems, such as coral
reefs, the combined effects of climate change and other stresses are very likely to exceed a critical
threshold, bringing large, possibly irreversible impacts.

10. Uncertaintiesremain and surprises are expected

Significant uncertainties remain in the science underlying regional climate changes and their impacts.
Further research would improve understanding and our ability to project societal and ecosystem impacts,
and provide the public with additional useful information about options for adaptation. However, it is
likely that some aspects and impacts of climate change will be totally unanticipated as complex systems
respond to ongoing climate change in unforeseeable ways.

National Assessment Synthesis Team
Climate Change Impacts on the United State.
Report for the United States Global Change Research Program
Cambridge Univ. Press. 2001

Thefull report is available at:
http://prod.gcrio.or g/nationalassessment/
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Appendix 2

Stakeholder Involvement in the Regional Assessment

The California Regiona Assessment process included presentations, meetings, and discussions
with various stakeholders. Listed below are the major presentations and key meetings.

California Regional Assessment Workshop, Santa Barbara(March 1998)
EPA Climate | mpacts M eeting Phoenix, (September 1998)
Air and Waste Management Annual M eeting, Washington DC (October 1998)
Potential Impacts on Water Resour cesin the West (February 1999)
Workshop for the Great Basin Regional Analysis, National Center for Ecological Analysis and
Synthesis (Santa Barbara)
EPA Workshop on Multiple Benefits (March 1999)
Climate Change and Land Use Planning, EPA Workshop (Davis)
Aspen Global Change Institute Summer Session on Urban Impacts (July 1999)
(Co-chaired the AGCI Session with Tom Wilbanks, Oak Ridge National Laboratory),
Advanced Technology Program, United States Department of Commer ce (October 1999)
Water, Technology, and Climate Change (San Jose)
Silicon Valley Manufacturer’s Association (December 1999)
Case Studies and Climate Change (NASA/AMES Research Center)
Kaweah-Tule Water shed Management Council (January 2000)
Climate Change, Watersheds and Agriculture (Visalia)
World Environment Center International Environment Forum (February 2000)
Environmental Policy and Climate Change (Santa Barbara)
World Resour ces I nstitute (March 2000)
Credible Science: The US Impacts Assessment and Communication (Washington DC)
UCSB Geography Colloguium (March 2000)
The USGCRP Assessment of Climate Impacts: The California Region (Santa Barbara)
California Resour ces Agency (March 2000)
Continuing Resource Investment Strategy Project, Potential Climate |mpacts, (Sacramento)
CERES- Coalition for Environmentally Responsible Economies (April 2000)
Potential Impacts of Climate Change on Water Resources (San Francisco)
White House Office of Science and Technology Policy (OSTP) (May 2000)
Presentation, President’ s Science Advisor / White House Task Forces (Washington DC)
Udall Center Conference on Technology and Conflict Resolution (May 2000)
Climate Change Impacts Assessment and Urban Planning (Tucson)
PACLIM (Pacific Climate) (May 2000)
Potential Impacts on Climate Change and Variability for California (Catalina I sland)
Electric Power Research Ingtitute (EPRI) / California Energy Commission (June 2000)
Workshops on Climate Impacts in California (Sacramento)
NASA/RESAC Meeting, Earth Sciences Division, Berkeley Lab (June 2000)
Water Education Foundation (July 2000)
Potential Impacts of Climate Change and California Water Law (San Diego)
PEW Center on Climate Change (July 2000)
Potential Impacts on Climate Change and Variability for California (Washington DC)
MEDEA / USIntelligence Briefing for the President (August 2000)
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Climate impact analysis and the US Assessment (Preparatory meeting briefing for incoming
president) (Santa Barbara)

US Environmental Protection Agency (September 2000)

Keynote for EPA’s Climate Programs Retreat (West Virginia)

Haas Business School, UC Berkeley, Future 500 Confer ence (October 2000)
Climate Change and Corporate L eadership (Berkeley)

EPA Workshop on Multiple Benefits (October 2000)

Climate Change and Green Building, EPA Workshop (Santa Barbara)

American Nuclear Society Annual M eeting (November 2000)

Potential Impacts on Climate Change and Variability for California (Washington DC)

Oberlin College (November 2000)

Guest Lecture on Potential Impacts of Climate Change in California (Oberlin, Ohio)

National Water Resear ch I nstitute (October 2001)

Urban watershed management strategies and climate change (Costa Mesa)

Electric Power Research Institute (EPRI) / California Energy Commission (January 2001)
Meeting on Climate Impactsin California (Sacramento)

California Senate, Select Committee on Delta Resour ces and Development (November 2001)
Global Climate Change and Its Potential Effects on the Sacramento-San Joaquin Delta
(Sacramento)

California Assembly, Select Committee on Air and Water Quality (November 2001)

Potential Impacts of Global Climate Change and Variability on California (Santa Monica)

Resour ce Landowners Coalition (November 2001)

The California Water Plan and Potential Impacts of climate change in California (Sacramento)

California Association of Water Agencies (ACWA) (November 2001)

Impacts on Climate Change and Variability for California (San Diego)

Public Officialsfor Water and Environmental Reform (December 2001)

Impacts on Climate Change and Variability for California (Los Angeles)

Other meetings:

Metropolitan Water District of Southern California (MWD)
(Briefing for General Manager and top management)
California Energy Commission
(numerous meetings with Commissioners and staff)
California Resour ces Agency
(numerous meetings with the Resources Secretary and staff)
California Department of Water Resour ces
(numerous meetings with staff and with staff / business and other stakeholders)
California Continuing Resour ce I nvestment Strategy Project (CCRISP) / Legacy
(keynote for the program launch and numerous meetings with staff)
California EPA
(numerous meetings with the Secretary and staff)
California Office of Environmental Health Hazard Assessment
(meetings with staff and advisory role for indicators)
California Department of Food and Agriculture
(meetings with staff)
US Environmental Protection Agency
(advisory role for administrator, Region 9, on climate change, meetings with staff)
Global Business Network
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(discussions on impacts to business, scenario planning options for California, GBN provided
keynote for the California Workshop)
California Environmental Dialogue
(numerous discussions with California’ s leading businesses regarding climate change and related
topics)
Various Businesses
(individual meetings with numerous companies in the region regarding potential impacts of
climate change and variability)
Farmers
(individual meetings with farmersin different parts of the region regarding potential impacts of
climate change and variability)
Major Landowners
(individual meetings with mgjor landownersin the region regarding potential impacts of climate
change and variability)
Environmental Organizations
(individual meetings with numerous organizations in the region regarding potentia impacts of
climate change and variability)
Pew Center
(meeting with the director of the Pew Center regarding the California Assessment work)
International Network of Resour ce Information Centers
(several meetings with |PCC participants and others involved in climate impact analysis from
various countries)
Western Governors Association
(numerous meeting with the WGA and with Governors and their staff regarding climate change)
Asia Development Bank
(discussion of climate change in the context of long-range planning for the bank)
Department of Energy
(discussions regarding climate change)
Society for Ecological Restoration
(discussion regarding climate change and ecological impacts and the role of restoration)
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Appendix 3

California Workshop on Climate Variability and Change

California Regional Assessment
USGCRP

Santa Barbara, Cdlifornia
March 9-11, 1998

Workshop Convener:

National Center for Ecological Analysis and Synthesis
University of California, Santa Barbara

735 State Street, Suite 300

Santa Barbara, CA 93101-3351

Sponsor:
National Science Foundation

Wor kshop Steering Committee Chair:

Jeff Dozier

Donald Bren School of Environmental Science and Management
University of California, Santa Barbara

Workshop Coordinator:

Robert Wilkinson

Environmental Studies Program
University of California, Santa Barbara
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Steering Committee

California Workshop on Climate Variability and Change

Jeff Dozier (Chair, Steering Committee)
Dean, School of Environmental
Science and Management

University of California

Santa Barbara, California

Richard Berk

Professor of Sociology and Statistics
Department of Statistics

University of California

Los Angeles, California

Dan Cayan

Scripps Institution of Oceanography
University of Cdifornia, San Diego
LaJolla, Cdifornia

Frank Davis

Deputy Director

National Center for Ecological
Analysis and Synthesis

Santa Barbara, California

James Dehlsen

Director

Enron Renewable Energy Corporation
Santa Barbara, California

Nicholas Graham

Scripps Institution of Oceanography
University of Cdifornia, San Diego
LaJolla, Cdifornia

Peter H. Gleick

Director

Pacific Institute for Studies in Devel opment,
Environment, and Security

Oakland, California

William J. Keese

Chairman

California Energy Commission
Sacramento, California

Charles Kolstad

Professor, Economics and Environmental Studies
University of California

Santa Barbara, California

California Regional Assessment

Jm McWilliams

Institute of Geophysics and Planetary Physics
University of California

Los Angeles, California

John Melack

Professor, School of Environmental
Science and Management
University of California

Santa Barbara, California

Harold A. Mooney
Department of Biology
Stanford University
Stanford, California

Peter Moyle

Dept. of Wildlife, Fish, and Conservation Biology
University of California

Davis, Cdifornia

Walter C. Oechel

Director, Global Change Research Group and
Professor of Biology

San Diego State University

San Diego, Cadlifornia

Larry Papay
Senior Vice President

Bechtel Group, Inc.
San Francisco, California

Claude Poncel et

Manager, Environmental Affairs
Pacific Gas and Electric Company
San Francisco, California

Terry Surles

Deputy Secretary for Environmenta Technology
Cdlifornia Environmental Protection Agency
Sacramento, California

Thomas Suchanek

Director, Western Region

National Institute for Global Economic Change
Division of Environmental Studies

University of California

Davis, Cdlifornia
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Henry Vaux

Associate Vice President
University of California
Oakland, California

Douglas Wheeler
Secretary of Resources
Sacramento, California

James R. Y oung
Manager, Environmental Research

California Regional Assessment

Environmenta Affairs
Southern California Edison
Rosemead, California

Cadlifornia Workshop Coordinator

Robert Wilkinson
California Regional Climate Assessment
Lecturer, UCSB Environmental Studies Program
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Advisory Committee

CaliforniaWorkshop on Climate Variability and Change

Donald Aitken
Union of Concerned Scientists
Berkeley, California

James Cole
CdliforniaInstitute of Energy Efficiency
Berkeley, California

Judy Corbett
Local Government Commission
Sacramento, Cdlifornia

Steven DeCanio
Economics Department
University of California
Santa Barbara, California

William Dempsey
The Nature Conservancy
San Francisco, California

Peter Frumhoff
Union of Concerned Scientists
Cambridge, Massachusetts

Dorothy Green
Heal the Bay
Los Angeles, California

Blair Henry

Regiona Workshop on the Impacts of Global
Climate Change on the Pacific Northwest

Seattle, Washington

Reed Holderman
Cdlifornia State Coastal Conservancy
Oakland, California

Huey Johnson
Resources Renewal Institute
San Francisco, California

Laurence Laurent

County of San Luis Obispo
San Luis Obispo, California

California Regional Assessment

Ants Leetmaa

National Oceanic and Atmospheric Administration
National Weather Service Climate Prediction Center
Camp Springs, Maryland

Mark Levine
Lawrence Berkeley National Laboratory
Berkeley, California

Andy Lipkis
TreePeople
Beverly Hills, California

Michael MacCracken

National Assessment Coordination Office
United States Global Change Research Program
Washington, DC

FeliciaMarcus
U. S. Environmental Protection Agency
San Francisco, California

Michael Moore
California Energy Commission
Sacramento, California

Wilson Orr

Sustainability and Global Change Program
Prescott College

Prescott, Arizona

Dennis Pendleton
University of California Extension
Davis, California

Stephen Schneider

Department of Biological Sciences
Stanford University

Stanford, California

Barry Schuyler

Environmental Studies Program
University of California

Santa Barbara, California
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Richard Somerville
Scripps Institute of Oceanography
LaJolla, Cdifornia

R. Michael Stenburg

Air and Toxics Division

U. S. Environmental Protection Agency
San Francisco, California

Paul Wack

City and Regional Planning Department
Cadlifornia Polytechnic State University
San Luis Obispo, California

California Regional Assessment

Carol Whiteside
The Great Valley Center
Modesto, California

Thomas Wilbanks
Oak Ridge National Laboratory
Oak Ridge, Tennessee

John Wilson
California Energy Commission
Sacramento, California

John Wise
U. S. Environmental Protection Agency
San Francisco, California
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California Regional Assessment
Workshop Program
March 9-11, 1998

MONDAY, March 9

9:00 am - 10:45 am SantaYnez Plenary Session

Welcome to the California Regional Workshop on Climate Change and Variability
Jim Reichman, Director, National Center for Ecological Analysis and Synthesis
University of Cdifornia, Santa Barbara
Jeff Dozier, Dean, Donald Bren School of Environmental Science and Management
University of California, Santa Barbara, and Chair, Steering Committee for the California Workshop

The California Climate Assessment: Goals and Process for the Workshop
Robert Wilkinson, Coordinator, California Workshop on Climate Change
Lecturer, Environmental Studies Program, University of California, Santa Barbara

Global Climate Change and Variability: The Science of Climate Change and the Assessment Process in the
United States

Robert Coréll, Director, US Global Change Research Program, and

Assistant Director for Geosciences, National Science Foundation

Modeling Climate Change and Future Climates
Mike MacCracken, Executive Director, National Assessment Coordination Office
US Global Change Research Program

Climatically Sensitive California: Past, Present, and Future Climate
Norman Miller, Staff Scientist, Earth Sciences Division, Lawrence Berkeley Laboratory

Visualizing Climate Change | mpacts at the Local Level: A California Case Study
Wil Orr and Hoyt Johnson
Sustainability and Global Change Program, Prescott College
Ashton Shortridge, Researcher
National Center for Geographic Information Analysis, University of California, Santa Barbara

11:00 am -12:00 noon SantaYnez Plenary Session
Socio-Economic I mplications of Climate Change for California
Tapan Munroe, Chief Economist, Pacific Gas and Electric Company

12:00 noon - 1:30 pm Lunch San Rafael
The Art of the Long View: Creating Scenarios for Alternative California Futures
Peter Schwartz, President, Global Business Network

2:30 pm-5:30 pm Breakout Sessions
Breakout Discussions on Potential Climate | mpacts to Human Systems

San Miguel W
1. Urban Centersand Suburban Sprawl: Growth, and the | mpacts of Climate Change
Nancy Skinner, Director, International Council for Local Environmental Initiatives
Paul Wack, Lecturer, Environmental Studies Program, UCSB
Judy Corbett, Executive Director, Local Government Commission
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San Miguel E
2. Energy Systems
Claude Poncelet, Pecific Gas & Electric
Jan Shar pless, Commissioner, California Energy Commission

Santa Rosa W
3. Coastal Land Use
Jo Bodovitz, The California Trust

Madelyn Glickfeld, Senior Research Fellow, Claremont Graduate School Research Institute

Santa Rosa E
4. Community Impacts and Initiatives
Andy Lipkis, President, TreePeople
Catherine McKalip, President’s Council on Sustainable Devel opment

Santa CruzW
5. Public Education and Information
Kelly Sims, Science Policy Director, Ozone Action
Wilson Orr, Director, Sustainability and Global Change Program, Prescott College

Santa Cruz E
6. Public Perception of Climate | ssues
Richard Berk, Professor of Sociology and Statistics, UCLA
Bud Laurant, Supervisor, San Luis Obispo County

Anacapa W
7. Impactsand Optionsfor Water Systems
Susan Munves, Conservation Coordinator, Environmental Programs
Maurice Roos, Chief Hydrologist, Department of Water Resources

Anacapa E
8. Transportation Systems: M obility and the Climate | ssue

Thomas Crumm, Manager Envisioning & Alternative Futures Development, General Motors

Al Sweedler, Professor of Physics, San Diego State University

7:30 pm Dinner San Rafael
From Rio to Kyoto: International Policy Process
John Fialka, Wall Street Journal

California Regional Assessment
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TUESDAY, March 10

9:00 am- 10:30 am SantaYnez Plenary Session

Climate | mpacts on the Ecosystem Services

Underpinning California’s Economy and Quality of Life
Walter C. Oechel, Director, Global Change Research Group and San Diego State University
Camille Parmesan, Research Scientist, National Center for Ecological Analysis and Synthesis, UCSB
Peter H. Gleick, Director, Pacific Ingtitute for Studiesin Development, Environment, and Security

11:00 am-12:30 pm Breakout Sessions
Breakout Sessions on Key Ecosystem Sectors

San Miguel W
1. New Ecosystem Distributions and Ecotones: Planning for Ecosystems, Habitat, and Preserves for
2050 and beyond
Hal Mooney, Professor, Biological Sciences, Stanford University
Rachael Craig, Kent State University
Camille Parmesan, NCEAS

San Miguel E
2. Marine Fisheries and Ecosystems: Coastal Marine Services, Nursery Functions, Pelagic and Blue
Water Fisheries, and Effects of Water Temper ature Changes and Changesin Upwelling
Craig Fusar o, Director, Joint Oil/Fisheries Liaison Office
George Boehlert, National Marine Fisheries Service

Santa Rosa W
3. Managing Rangeland, Chaparral, and Oak Woodland Ecosystems for
Water Yield, Fire, Grazing, and Habitat
Frank Davis, Deputy Director, National Center foe Ecological Analysis and Synthesis

Santa Rosa E
4. Habitat Conservation Plans (HCP), Natural Communities Conservation Plans (NCCP), and Multiple
Species Conser vation Plans (M SCP) and Biodiversity in the Context of Climate Change
Jim Young, Southern California Edison
Walter Oechel, Director, Global Change Research Group and San Diego State University

Santa Cruz W
5. Forestry, Forest Impacts, and Climate Change
William Stewart, Director, California Department of Forestry and Fire Protection
Tom Suchanek, Director, Western Regional Director of NIGEC, at UC Davis

Santa Cruz E
6. The Dynamics of Water Systems, Inland Water Ecosystems, and Potential |mpacts of Climate
Change

Peter Gleick, Director, Pecific Institute
John Melack, Professor, Biology and Environmental Science and Management, UCSB

Anacapa W
7. Agro-Ecosystems and the I mpacts of Climate Change
Don Ermin, Director, Centers for Water and Wildlands Resources
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Anacapa E
8. Desert Ecosystems. Climate Change Implications for Boundary Shifts and Species Distribution and
Composition
Kelley Redmond, Desert Research Institute
Fred Wagner, Director, Ecology Center, Utah State University

12:30 pm - 1:30 pm Lunch San Rafael
Special Presentation on the National Institute for Global Environmental Change (NIGEC): Cutting-Edge
Research on I mpacts of Global Change in the Western U.S.

Ruth Reck, National Director, NIGEC, at UC Davis

Tom Suchanek: Western Regional Director of NIGEC, at UC Davis

2:30 pm - 4:30 pm Breakouts Sessions

Breakout Discussions on Topics of Special I nterest and Self-Organized Meetings
(Timeis available here for meetings which participants wish to organize themselves to address topics of specific
interest.)

San Miguel W
1. California Greenhouse Gas Emissions Inventory
Guido Franco, Cdifornia Energy Commission

San Miguel E
2. Regional Ecosystem Impact Studies: Union of Concerned Scientists and the Ecological Society of
America

Peter Frumhoff, Union of Concerned Scientists

Santa Rosa W
3. California Pilot Project on the Use of Climate For ecast | nformation (NOAA)
Ants L eetmaa, Director, Climate Prediction Center, NOAA
Claudia Nierenberg, International Economist, Office of Global Programs, NOAA

Santa Rosa E
4. Climate Modeling and California: Discussion of the Science
Norman Miller, Staff Scientist, Earth Sciences Division, LBL
Mike MacCracken, Executive Director, National Assessment
Coordination Office, US Global Change Research Program

Santa Cruz W
5. (ToBeDetermined by Participants)

Santa Cruz E
6. (ToBeDetermined by Participants)

Anacapa W
7. (ToBeDetermined by Participants)

Anacapa E
8. (ToBeDetermined by Participants)
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WEDNESDAY, March 11

9:00 am - 10:30 am SantaYnez Plenary Session

A California Climate I nitiative:
Exploring Stakeholder Collaboratives for a Sustainable Future
Jeff Dozier, Dean, Donald Bren School of Environmental Science and Management, UCSB
Jim McWilliams, Professor, Institute of Geophysics and Planetary Physics, UCLA
Larry Papay, Senior Vice President, Bechtel Group
Michael M oore, Commissioner, California Energy Commission

11:00 am-12:30 pm
Breakouts Discussions Exploring Opportunities for Collaboration and Research Priorities Following the
Morning Presentations

San Miguel W
1. Exploring aProgram for 2020 Foresight: Building an Alliance
Jim M cWilliams, Professor, Institute of Geophysics and Planetary Physics, UCLA
John Wise, Environmental Protection Agency, Region IX

San Migud E
2. Redefining Progress: New Technologies and Approachesto Deal With Climate Change
Jim Dehlsen, Enron Renewable Energy Corporation
Maureen Kennedy, Director, Redefining Progress

Santa Rosa W
3. Creating a California Collabor ative to Address Climate Change | ssues
Jeff Dozier, Dean, Donald Bren School of Environmental Science and
Management
Michael M oore, Commissioner, California Energy Commission

Santa Rosa E
4. Community-Based Collaborativesto Address Climate Change
Kelley Sims, Science Policy Director, Ozone Action
Blair Henry, Chair, Northwest Council on Climate Change

Santa Cruz W
5. Developing Strategies to Quantify Potential Costs and Benefits of Climate Change Impacts in
California

CharlesKolstad, Professor of Economics and Environmenta Science and Management, UCSB

Santa CruzE
6. Private Sector/Resear ch Institute Collabor atives on Climate
Larry Papay, Senior Vice President, Bechtel Group
Jim Cole, Cdlifornialnstitute for Energy Efficiency

Anacapa W
7. Multiple Benefits of Climate Change Adaptation and Mitigation Strategies
Eileen Shea, Center for the Application of Research on the Environment, Institute of Global Environment
and Society

Anacapa E
8. International Dimensions of Climate Change | mpactsin California
ChrisBernabo, President, Science and Policy Associates
Claude Poncelet, Pacific Gas & Electric
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1:30 pm-3:30 pm Santa Ynez Plenary Session

Summary of the Top I ssuesfor California and Plansfor Follow-On Activities
Jeff Dozier, Dean, Donald Bren School of Environmental Science and Management, University of California,
Santa Barbara, and Chair, Steering Committee for the California Workshop
Robert Wilkinson, Coordinator, California Workshop on Climate Change
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Workshop Participants

Peter
Roger
Susan
Bill

Ed.
Richard
Chris
Ralph
Joseph
George
Barry
Katherine
Gail
Thomas
Edward
Glennda
Marc
Kristin
Casey
James
Judy
Robert
Rachael
Thomas
Sharon
Gary
Bert
Frank
Jeff
Monica
Mark
Don
Sarah
Michael
John
John
Guido
Ed

Asmus
Bales
Bassow
Becker
Begley, Jr.
Berk
Bernabo
Bernstein
Bodovitz
Boehlert
Bortnick
Boxer Latipow
Brown
Burns
Cassano
Chui
Chytilo
Coates
Coates Danson
Cole
Corbett
Corell
Craig
Crumm
Darby
Darling
Davis
Davis
Dozier
Dunne
Eckenrode
Erman
Fangman
Feinstein
Fiaka
Foster
Franco
Frazier
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Pathfinder Communications
University of Arizona

OSTP - Environment Division
Denver Support Office

University of California, Los Angeles
Science & Policy Associates Inc.

Electric Power Research Institute
California Environmental Trust
NOAA/NMFS

Santa Barbara Newspress

California Utilities Emergency Association
University of California, Santa Barbara
The Chevron Companies

Channel Islands National Marine Sanctuary
San Jose Mercury News

Environmental Defense Center

Global Possibilities

Cdlifornia Institute of Energy Efficiency

Local Government Commission

National Science Foundation

Kent State University

GM Research & Development Center

Southern California Gas Company

California Resources Agency

USArmy Corps of Engineers, CRREL
University of California Santa Barbara - NCEAS
University of California, Santa Barbara
University of California, Santa Barbara
Minerals Management Service Department of Interior
University of California, Davis

Channel Islands National Marine Sanctuary

City of SantaMonica

Wall Street Journal

USEPA

California Energy Commission

TRW
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Barbara
Peter
Craig
Larry
Gilbert
Catherine
Mary
Peter
Madelyn
Lisa
Robert
Nicholas
Adel
Raymond
Sandra
Blair
Todd
Daniel
Austin
Curwood

John
Sheila
Vijaya
Mark
Huey
Hoyt
Ralph
Vivian
Maureen
James
John
Dave
Charles
Peter
Bud
Ants
Andy
Christopher
David
Michael
Sharyn
Mel

Freese
Frumhoff
Fusaro
Gage
Garcia
Gautier
George
Gleick
Glickfeld
Goddard
Gough
Graham
Hanna
Hart
Henderson
Henry
Hinkley
Hisey
Hoggatt
Hunter
Hurst, Ed.D.
Jammalamadaka
Jeffreys
Johnson
Johnson, 111
Kahn
Kahn, AICP
Kennedy
Kennett
Kermond
Kirtland
Kolstad
Kuch
Laurent
Leetmaa
Lipkis
Lund

Lund
MacCracken
Main
Manalis
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Minnesota Attorney General's Offfice
Union of Concerned Scientists
Joint Oil Fisheries Liaison Officer

State of Cdlifornia

Santa Barbara City Council Member
University of Cdifornia, Santa Barbara

Kaiser Permanente

The Pacific Ingtitute

CGS Research Ingtitute

Scripps Institute of Oceanography
Intertribal Council on Utility Policy
Scripps I nstitute of Oceanography
North Carolina Supercomputing Center

State of California
NCAR

North West Council on Climate Change
US Geological Survey

ARCO

President, Achmetgork, Inc.

The Irvine Company

Cdlifornia Resources Agency

Santa Barbara County Air Pollution Control District
University of Caifornia Santa Barbara- NCEAS
Resources Renewal Institute

Sustainability & Global Change Program

Jet Propulsion Lab/Cal Tech
Kahn/Mortimer/Associates

Redefining Progress

University of California, Santa Barbara

NOAA, Office of Global Programs

US Geological Survey

University of California, Santa Barbara

USEPA

County of San Luis Obispo

NOAA/NWS
Treepeople

Carnegie Ingtitution

NOAA - Office of Global Programs
National Assessment Coordination Office
Community Environmental Council
University of California Santa Barbara
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Katie
Niall
Genie
Catherine
Jeff

Jm
John
Joel
Norman
Harold
Michael
Barbara
Philip
Marla
William
Tapan
Susan
Claudia
Walter
Wilson
Camille
Matt
Louis
Claude
Nan
Chris
Frank
Ruth
Kelly
Jm
Wendy
John
Jerry
Maurice
Paul
Teresa
Steve
Jeff
Barry
Peter
Jananne

Mastriani
Mateer
McGaugh
McKalip
McMahon
McWilliams
Melack
Michaelsen
Miller
Mooney
Moore
Morehouse
Mote
Mueller
Mumbleau

Munroe, Ph.D.

Munves
Nierenberg
Oechel
Orr
Parmesan
Petersen
Pitelka
Poncelet
Powers
Pyke
Quinn
Reck
Redmond
Reichman
Reid
Roads
Rogers
Roos
Rosenstein
Rounds
Sachs
Sandberg
Schuyler
Schwartz
Sharpless
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NOAA's Office of Global Programs
University of California

Ventura County Air Pollution Control District
President's Council on Sustainable Development
New Times

University of California, Los Angeles
University of California, Santa Barbara
University of California, Santa Barbara
Lawrence Berkeley Laboratory

Stanford University

California Energy Commission

University of Arizona

University of Washington

CA Air Resources Board

Metropolitan Transportation Authority
Pacific Gas and Electric Company

City of SantaMonica

NOAA/Office of Global Programs

San Diego State University

Sustainability & Global Change Program
NCEAS

Globa Green USA

UMCES Appalachian Laboratory

Pacific Gas & Electric

California Energy Commission

University of California, Santa Barbara
Great Lakes Environmental Research Lab
National Institute for Global Environmental Change
Desert Research Institute

University of California Santa Barbara- NCEAS
Sacramento Municipal Utility District
Scripps ECPC

GM R & D Center

Department of Water Resources

City of SantaMonica

Santa Barbara Museum of Natural History
SANDAG

U.S. Bureau of Reclamation

University of California Santa Barbara
Global Business Network

California Energy Commission
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Eileen
Ashton
Barry
Dave
Kelly
Arve
Candace
Anthony
Patrick
R. Michael
William
Thomas
Terry
Nancy
Al
Chuck
Rick
Chris
Linda
Daniel
Paul
Frederic
James
Kenneth
Robert
Richard
John
James
Jill
David

Shea
Shortridge
Siegel
Siegel
Sims
Sjovold
Skarlatos
Socci
Spears
Stenburg
Stewart
Suchanek
Surles
Sutley
Sweedler
Thomas
Thomas
Tooker
Trocki
Tunnicliff
Wack
Wagner
Wells
Wilcox
Wilkinson
Wilson
Wise

Y oung
Zachary
Zilberman
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Ingtitute of Global Environment & Society Inc.
University of California Santa Barbara- NCGIA Student

University of California, Santa Barbara
Ozone Action

Bank of AmericaNT & SA

Office of USGCRP

Intertribal Council on Utility Policy

USEPA

California Department of Forestry and Fire Protection
National Institute for Global Environmental Change
Cdlifornia EPA

US-EPA, Region IX

San Diego State University

Ventura County APCD

Metropolitan Water District of Southern California
Califronia Energy Commission

Bechtel Group

Orange County Sanitation District

California Polytechnic State University

Utah State University

Metcalf & Eddy Inc.

California Energy Commission

University of California, Santa Barbara

State of California

USEPA, Region 9

Southern California Edison

Community Environmental Council

University of California, Berkeley
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California Contribution to
the National Assessment on the Potential Consequences
of Climate Change for the United States

The overall goal of the National Assessment is to analyze and evaluate what is known about the potential con-
sequences of climate variability and change for the Nation in the context of other pressures on the public, the
environment, and the Nation's resources. The National Assessment process has been broadly inclusive, drawing
on inputs from academia, government, the public and private sectors, and interested citizens. Starting with
broad public concerns about the environment, the Assessment is exploring the degree to which existing and
future variations and changes in climate might affect issues that people care about.

The National Assessment has three major components:

1. Regional analyses: Workshops and assessments are characterizing the potential consequences of climate vari-
ability and change in selected regions spanning the United States. The reports from these activities address the
interests of those in the particular regions by focusing on the regional patterns and texture of changes where
people live. Most workshop reports are already available (see http://www.nacc.usgcrp.gov) and regional assess-
ment reports will become available as they are completed.

2. Sectoral analyses: Workshops and assessments are being carried out to characterize the potential conse-
guences of climate variability and change for major sectors that cut across environmental, economic, and soci-
etal interests. The sectoral studies analyze how the consequences in each region affect the Nation, making these
reports national in scope and of interest to everyone. The sectors being focused on in this first phase of the
ongoing National Assessment include Agriculture, Forests, Human Health, Water, and Coastal Areas and Marine
Resources.

3. National overview: The National Assessment Synthesis Team has responsibility for summarizing and integrat-
ing the findings of the regional and sectoral studies with the broader literature, and then drawing conclusions
about the importance of climate variability and change for the United States. Their report is to be available in
2000.

Each of the regional, sectoral, and synthesis activities is being led by a team comprised of experts from both
the public and private sectors, from universities and government, and from the spectrum of stakeholders.

California 27779177

Address: 77? University of Arizona
City: 77 Tucson, Arizona 85721-0156
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