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CCSP Incorporates Long-Term Global Change and
Focused Climate Change Research

= 13 Federal Agencies/
Departments coordinate
their activities through the
Climate Change Science
Program (CCSP)

= Works with university-based
and Federal scientists

s Close coordination with
energy technology programs

Office of the President

Climate Change Policy and Program Review
by NSC, DPC, NEC

Committee on Climate Change Science and Technology Integration

Chair: Secretary of Energy* Vice Chair: Secretary of Commerce”
Executive Director: OSTP Director

Secretary of State NEC Dirgctor Secretary of Transportation
Secretary of Agnculture NAS A Administrator Secretary of Defense

EPA Administrator Secretary of the Interior CEQ Chairman

OMB Director Sacretary of HHS NSF Director

Interagency Working Group on
. — Climate Change Science and Technolo:
International Activities - o
(including Task Force
on International Energy Cooperation)

Chair: Deputy/Under Secretary of Commerce*
Vice Chair: Deputy/Under Secretary of Energy*
Execulive Secrelary: OSTP Associate Direclor for Science

Members DS/US Level:
GEQ, DOD, DOI, DOS, DOT, EPA,

DOS, DOE, USAID,
and Other Agencies

HHS, NASA, NEC, NSF, OMB, USDA

Climate Change Technology Program

Climate Change Science Program

Director: Senior-Level Appointee,

Director: Assistant Secretary of Commerce
U.S. Dapartment of Energy

for Oceans and Atmosphera

Members:
DOC, DOD, DOE, DOI, DOS, DOT, EPA, HHS,

Members:
DOC, DOD, DOE, DOI, DOS, DOT, EPA, HHS, ) \
NASA, NSF, OMB, OSTP, USAID, USDA

NASA, NSF, OMB, OSTP, Smithsonian, USAID, USDA

Chair and Vice Chair of Committee and Working Group rotate annually.




Strategic Plan for the
U.S. Climate Change Science Program

Based on: Strategic Plan I-

, _ for the U.S. Climate Cha't"'
* Previous planning efforts Science Program
(e.g., Pathways and other
reports)
» Comments during workshop i} ”' "’ Wt "“’*"W”” ’Pﬂ

(1300 participants)

« 270 sets of comments during
an open comment period

* Review by the NRC

« Government review

A Report by the Climate Change Science Program and
the Subcommittee on Global Change Research




CCSP Strategy Includes:

= Five overarching climate-focused goals with
related long-term research foci and near-
term deliverables (21 "Synthesis and
Assessment Products”)

= Four key approaches
= Research in 7 core science elements
= Observations
= Decision support
= Communications



CCSP Goals Will Integrate Information from
USGCRP and CCRI on Climate Change

CCSP Goal 1: Improve knowledge of the Earth’s past and present
climate and environment, including their natural variability, and
imhprove understanding of the causes of observed variability and
change

CCSP Goal 2: Improve quantification of the forces bringing about
changes in the Earth’s climate and related systems

CCSP Goal 3: Reduce uncertainty in projections of how the Earth’s
climate and related systems may change in the future

CCSP Goal 4: Understand the sensitivity and adaptability of different
natural and managed ecosystems and human systems to climate
and related global changes

CCSP Goal 5: Explore the uses and identify the limits of evolving
knowledge to manage risks and opportunities related to climate
variability and change



CCSP Will Continue Long-term Discovery-
Driven and “Applied” Research (USGCRP)

= Atmospheric Composition

= Climate Variability and Change
= Global Water Cycle

= Land-Use/Land-Cover Change
= Global Carbon Cycle

= Ecosystems

= Human Contributions and Responses to
Environmental Change




CCSP Will Be Managed to Facilitate
Synthesis and Integration

s CCSP synthesis and assessment products
will synthesize climate change related
iInformation from core research elements

= Additional integration challenges are also
addressed in the Strategic Plan:
= "Critical dependencies”

= Integration across multiple elements (e.g.,
methane)

=« Coordination of research and supporting elements
= Integration between and among agencies



Management Mechanisms: How CCSP

Agencies Will Work Together

Executive direction by cabinet-based
management, including priority setting, review,
and accountability

Implementation by CCSP agencies
Coordination through interagency groups

External interactions for guidance, evaluation,
and feedback

Support from an interagency office

Ongoing activities: budget coordination update

and use of strategic plan in Agency planning



Priority Setting

= Research priorities are assessed on an annual
basis using multiple information sources

= Near-term priorities are reflected in the CCRI

= |nitially, the following issues will receive priority

= Three research issues identified by NRC (aerosols,
feedbacks, and carbon sources/sinks)

= Observing systems
= Decision support resources development



Program Ciriteria

= Scientific or technical quality

= Relevance to reducing uncertainties and
improving decision support tools

= Track record of consistently good past
performance and identified metrics for
evaluating future progress

s Cost and value



Next Steps in Program Development

= Designate responsibilities and schedules for
near-term CCSP deliverables

= Synthesis and assessment reports are important but
not exclusive focus

= Continue to develop coordination mechanisms
with the Climate Change Technology Program
(CCTP)

= Annual implementation for research elements
and other cross-cutting areas

= Follow through and implementation planning for
the Earth Observing Summit



IWGEQO Structure

IWGEO Executive

(Co-Chairs) Secretariat

Planning & Integration Team

Architecture
Team

Data Utilization

Team

User Requirements
& Outreach

Team

Capacity Building
Team

International Cooperation
Team
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Atmospheric Composition

Overarching Questions

How do changes in atmospheric composition alter
and respond to the energy balance of the climate
system? What are the interactions between the
climate system and stratospheric ozone? What are
the effects of regional pollution on the global
atmosphere and the effects of global climate and
chemical change on regional air quality?

How is the composition of the global atmosphere, as
it relates to climate, ozone depletion, ultraviolet
radiation, and pollutant exposure, altered by human
activities and natural phenomena? How quantitative
is the knowledge of the major sources of emissions
to the atmosphere? What are the atmospheric
composition changes that could affect human health
and natural ecosystems?



Atmospheric Composition

» The Earth’ s Ozone Shield is fundamental to protecting al life.
* The Earth’ s Air Quality is fundamental to public health.

» The Earth’ s Climate is affected by changes in greenhouse gases and agrosols.

“ America and the world share this common goal: we must foster economic growth
In ways that protect our environment. We must encourage growth that will provide
a better life for citizens, while protecting the land, the water, and the air that
sustain life. In pursuit of this goal, my government has set two priorities. we must
clean our air, and we must address the issue of global climate change.”

President George W. Bush, February 14, 2002



Atmospheric Composition

Question 3.1: What are the climate-relevant
chemical, microphysical, and optical properties, and
spatial and temporal distributions, of human-caused
and naturally occurring aerosols?

(Question 3.2: What are the atmospheric sources
and sinks of the greenhouse gases other than CO,
and the implicaticins for the Earth’s energy balance?

Question 3.3: What are the effects of regional
pollution on the global atmosphere and the effects of
global climate and chemical change on regional air
quality and atmospheric chemical inputs to
ecosystems?

Question 3.4: What are the characteristics of the
recovery of the stratospheric ozone layer in response
to declining abundances of ozone-depleting gases and
increasing abundances of greenhouse gases?

Question 3.5: What are the couplings and feedback
mechanisms among climate change, air pollution, and ozone layer depletion, and their relationship
to the health of humans and ecosystems?




CCSP Plan Chapter 3: Atmospheric

Composition

Question 3.1: What are the climate-relevant chemical, microphysical, and optical
properties, and spatial and temporal distributions, of human-caused and naturally
occurring aerosols?

Question 3.2: What are the atmospheric sources and sinks of the growing suite of
chemically active greenhouse gasesand the implications for the Earth’ s energy balance?

Question 3.3: What are the effects of regional pollution on the global atmosphere and the
effects of global climate and chemical change on regional air quality and atmospheric
chemical inputs to ecosystems?

Question 3.4: What are the time scale and other characteristics of the recovery of the
stratospheric ozone layer in response to declining abundan ces of ozone -depleting gases
and increasing abundances of greenhouse gases?

Question 3.5: What are the couplings and feedback mechanisms among climate change,
ar pollution, and ozone layer depletion, and their relationship to the health of humans
and ecosystems?



Aerosol Research Objectives:
The Next 10 years

Characterize the separate contributions of human
activities (industry, land-use change, etc.) and natural
sources ( volcanoes, wildfires, desert dust, etc.) to
regional-to-global aerosol distributions

Characterize the processes by which emissions are
linked to global distributions

Characterize the global distributions of aerosols and their
variation over time

Establish the net sign and magnitude of the radiative-
forcing from aerosols that absorb solar radiation, such as
carbonaceous aerosols and mineral dust aerosols

Reduce the uncertainty bounds of aerosol-related effects
In clouds



CCSP Goals

CCSP Goal 1 Improve knowledge of the Earth’s past and present
climate and environment, including its natural variability, and
improve understanding of the causes of observed variability and
change

CCSP Goal 2 Improve quantification of the forces bringing about
changes in the Earth’s climate and

related systems

CCSP Goal 3 Reduce uncertainty in projections of how the Earth’s
climate and environmental systems may change in the future

CCSP Goal 4 Understand the sensitivity and adaptability of
different natural and managed ecosystems

and human systems to climate and related global changes

CCSP Goal 5 Explore the uses and identify the limits of evolving
knowledge to manage risks and

opportunities related to climate variability and change




CCSP Deliverables

CCSP Goal 2:
|mprove quantification of the forces bringing about changesin the
Earth’s climate and related systems

Updating scenarios of greenhouse gas emissions and concentrations, in
collaboration with the CCTP. 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, and
implications for ultraviolet radiation exposure and climate change.
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Synthesis Products

A review of the understanding of the chemical composition and
radiative forcing by tropospheric aerosols in the North Atlantic,
North Pacific, and North Indian Ocean based on 1n-situ
observations

A review of the understanding of aerosol sources, distributions and
radiative forcing derived from satellite remote-sensing of aerosols
and radiation

An update of the understanding of the radiative forcing due to
background and aviation-induced cirrus

A model comparison that includes a few critical tests against
observations to take stock of and push forward our understanding
of aerosol-climate interactions



Atmospheric Composition
2002-2003 Highlights

- Global aerosol measurements of distinct sources

* New techniques for aerosol measurements
 Scientific assessment of ozone-layer depletion
 Splitting of the 2002 Antarctic ozone hole

» Observations and modeling of Asian pollution outflow
- Effects of regional pollution on the global atmosphere
* Anthropogenic emissions in megacities

* Cirrus cloud study



Integrated Systems Solutions: Science to Decision Support
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INTEGRATION OF TRACE-P, MOPITT, AND GEOS-CHEM
TO QUANTIFY CARBON MONOXIDE SOURCES FROM ASIA

Fossil and biofuel Daily biomass burning
(bottom-up stats) (satellite fire counts)

A PRIORI P ol T T TRACE-P CO DATA

E M I SS I O N S h ': 3 : : - a:i..,..'i; ! ﬁ?“: 2 RACE-P Cl?-rdat:a- G.W. Sachse {DGE + P3B) —
(customized LT, -3
for TRACE-P)

chemical

GEOS-CHEM D forecasts
CTM —

o 4 top-down

INVERSE e wstramts‘
ANALYSIS

*A priori Chinese emissions too low by 50% (domestic fuel) _ 3 __ -
* A priori SE Asian biomass burning emissions too high by 60% | .. @ o™ o
» Japan, Korean emissions correct within 20% . I

DECISION SUPPORT: improved estimates of MOPITT CO

» domestic fuel emissions (air pollution control policy) :
- Asian carbon outflow (climate policy) March-April 2001




Atmospheric Composition
2004 Plans

*Aura satellite launch

*Tropospheric aerosols and climate
 Global transport of atmospheric pollutants
* Megacity air pollution modeling

* Instrumenting the HIAPER research aircraft
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Climate Variability and Change
Overarching Questions

How are climate variables that are important to
human and natural systems affected by changes in
the Earth system resulting from natural processes
and human activities?

How can emerging scientific findings on climate
variability and change be further developed and
communicated in order to better serve societal
needs?



Climate Variability and Change

Question 4.1: To what extent can uncertainties in
model projections due to climate system feedbacks
be reduced?

Question 4.2: How can predictions of climate
varia,bilit}r and projections of climate c:hange be
improved, and what are the limits of their

predictabi]it}r?

Question 4.3: What is the likelihood of abrupt
changes in the climate system such as the collapse
of the ocean thermohaline circulation, inception of
a decades-long mega-drought, or rapid melting of
the major ice sheets?

Question 4.4: How are extreme events, such as
droughts, floods, wildfires, heat waves, and
hurricanes, related to climate variability and change?

Question 4.5: How can information on climate
variability and change be most efficiently developed,
integrated with non-climatic knowledge, and
communicated in order to best serve societal needs?




CVC Research Priorities

Improving climate models

Improving accuracy of predictions and credibility of
projections

Understanding the risk of abrupt change
Attribution for extreme events
Developing application products and services



Highlights of Initial Multi-Agency
Implementation

= Improving climate models
= Detection and Attribution

= Improving understanding on variability,
change, and predictabillity



Highlights of Initial Multi-Agency
Implementation (1)

= Improving climate models
= Climate Process and Modeling Teams (CPTs)

m Detection and Attribution

s Improving understanding on variability,
change, and predictability



CPT Approach

B Provide resources to small teams of observationalists, diagnostic
scientists, process modelers, and (one or more) developers of
climate models:

B Focus on interaction & deliverables (not manuscripts) that lead
to demonstrated improvement in climate models

B Establish collaborative efforts between the research community
and modeling centers

.Encourage active long-term mechanisms

.Management mechanisms (Institutional and programmatic
commitment)



GFDL: Positive
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NCAR: Negative
cloud feedback
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NSF-NOAA Pilot Phase CPTs

US CLIVAR developed concept and recommended
scientific areas where rapid progress was likely

Community and Interagency Planning
= CCSM-GFDL workshop
= CPT white paper
= Tropical Bias workshop
= Vetting with CCSM-SAB, CLIVAR-SSC/SSG, WCRP/JSC, NRC

Joint NSF and NOAA announcement (2003: ~$2.5M per
year) to address critical issues in IPCC class climate
models

Three Pilot CPTs established (2003) to demonstrate the
concept:
= Low-latitude cloud feedbacks on climate sensitivity
= Ocean mixing in overflow regions (e.g. over steep topography)
= Mesoscale eddy interaction with upper-ocean mixing



Highlights of Initial Multi-Agency
Implementation (2)

= Improving climate models

= Attribution and Detection
= Shrinking of perennial sea ice cover
= Rate of 20t century sea level rise
= Model simulations of late 20t" century warming

= Reconciling lower troposphere temperature
trends

= Improving understanding on variability,
change, and predictability



Shrinking of Perennial Sea Ice Cover
(NASA/GSFCQ)

1979 2003

Arctic perennial sea ice has been decreasing at a rate of 9% per decade. This is consistent with
observed warming in the region. This rate is three times that of the reduction of total sea ice
extent and is potentially more significant. (DMSP/SSMI)
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Mass and Volume Contributions to 20th Century Global Sea Level Rise, Miller and Douglas, Nature



Natural forcings do not fully explain
observed late 20t century warming

m  Climate models with only
“natural” forcings PCM Ensembles
(volcanic and solar) do not Global Average Temperature
reproduce observed late "
20t century warming

0.9 Observations
1 (Natural) volc+solar
(Anthropogenic + Natural) volc+solar+ghg+so4

=  When increases in
anthropogenic greenhouse
gases and sulfate aerosols I
are included, models are i
able to reproduce —
observed late 20 century

Warming T | T T | T T T I T T T I T T | T T T
1900 1920 1940 1960 1980 2000

Anomalies from 1890-1919 (°C)




Highlights of Initial Multi-Agency
Implementation (3)

s Improving climate models
m Detection and Attribution

= Improving understanding on variability,
change, and predictability
= Origins of recent severe droughts
= Ongoing analysis of climate system (i.e., Reanalysis)

= Intra-seasonal to interannual climate prediction products
and services for resource management

= ¢.g., Fire Wx risks, Water resource management, Agriculture and
Energy applications, National Drought Information System
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Carbon Cycle

Question 7.1: What are the magnitudes and
distributions of North American carbon sources
and sinks on seasonal to centennial time scales, and
what are the processes controlling their dynamics?

Question 7.2: What are the magnitudes and
distributions of ocean carbon sources and sinks on
seasonal to centennial time scales, and what are the
processes controlling their dynamics?

Question 7.3: What are the effects on carbon
sources and sinks of past, present, and future land-
use change and respource management practices at
local, regional, and global scales?

Question 7.4: How do global terrestrial, oceanic,
and atmospheric carbon sources and sinks change
on seasonal to centennial time scales, and how can
this knowledge be integrated to quantif}r and
explain annual global carbon budgets?

Question 7.5: What will be the future atmospheric concentrations of carbon dioxide,
methane, and other carbon-containing greenhouse gases, and how will terrestrial and marine
carbon sources and sinks change in the future?

Question 7.6: How will the Earth system, and its different components, respond to various
options for managing carbon in the environment, and what scientific information is needed
for evaluating these options?




Carbon Cycle
2002-2003 Highlights

« Documented continuing increases in atmospheric
greenhouse gases
*CO, accounts for >60% of calculated radiative forcing

 AmeriFlux measures terrestrial carbon sinks
NEE of 2-4 t/ha for forests, ~1 for crops & grasslands

* Climate-driven increases in terrestrial productivity
*Increases attributed to increased T, solar radiation,
changes in rainfall

» Conservation Reserve Program (CRP) Lands are Removing
Greenhouse Gases from Atmosphere
~1 t C/ha sequestered into soil/yr



Carbon Cycle
2002-2003 Highlights

* QOcean Color Calibration Refinement Improves Carbon
Estimates

« Global mean chlorophyll concentration estimates reduced

« Carbon On-Line Estimation (COLE)

« A new computer tool for forest carbon estimates

 NACP Pl meeting

« Evaluate and make suggestions for science and implementation plans



Carbon Cycle

2004 Plans

- North American Carbon Program (NACP)

* Flux and atmospheric CO, concentration
measurements at selected AmeriFlux and AgriFlux
sites

« Atmospheric profiling and flux measurements by
aircraft and tall (500 m) towers

* Air-sea CO, exchange measurements in the North
Atlantic and North Pacific Oceans

* New Earth Observing System satellite data products

« Carbon storage by crop and range lands
» Carbon cycle modeling

» Greenhouse Gas Accounting Rules and Guidelines for
Forest Systems and Agricultural Soils
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Global Water Cycle
Overarching Questions

How does water cycle variability and change caused by
internal processes, climate feedbacks, and human
activities influence the distribution of water within the
Earth system, and to what extent is this variability and
change predictable?

What are the potential consequences of global water
cycle variability and change for society and the
environment, and how can knowledge of this variability
and change improve decisions dependent on the water
cycle?



Global Water Cycle

Question 5.1: What are the mechanisms and
processes responsible for the maintenance and
variability of the water cycle; are the characteristics
of the cycle changing and, if so, to what extent are
human activities responsible for those changes?

Question 5.2: How do feedback processes control
the interactions between the global water cycle and
other parts of the climate system (e.g,, carbon
cycle, energy), and how are these feedbacks
changing over time?

Question 5.3: What are the key uncertainties in
seasonal-to-interannual predictions and long-term
projections of water cycle variables, and what
improvements are needed in global and regional
models to reduce these uncer taintieg?

Question 5.4: What are the consequences over a

range of space and time scales of water cycle

variability and change for human societies and
ecosystems, and how do they interact with the Earth system to affect sediment transport and
nutrient and biogeochemical cycles?

Question 5.5: How can global water cycle information be uszed to inform decizion processes
in the context of cha,nging water resource conditions and policies?




Global Water Cycle
2002-2003 Highlights

- Cloud feedback effects

 ICESat launched

* Enhanced sea ice observations

» Water cycle observation from space

» Water cycle-carbon cycle interactions

« Carbon export from land to ocean



Global Water Cycle
2002-2003 Highlights (continued)

* Modeling the global water and energy cycles and their
regional components

* Prediction of warm season rain

 Evaluation of water cycle prediction products for decision
support

« Support for climate model development

» Land data assimilation system (LDAS)



Global Water Cycle
2004 Plans

- Completion of regional reanalysis

» Initial integrated global observing system for water
cycle variables

« Development of an experimental surface and subsurface
moisture-monitoring product

* An experimental on-line decision support tool to provide
users with a description of streamflow conditions

 Analysis of the hydrological impacts of global change on
drinking water supplies and wastewater treatment

« Development of an integrated hydrologic data model
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CCSP Observation Strategy

Goal 1: Design, develop, deploy, integrate, and
sustain observation components into a
comprehensive system.

Goal 2: Accelerate the development and deployment
of observing and monitoring elements needed for

decision support.

P

Goal 3: Provide ste&-vardship of the observing system.

Goal 4: Integrate modeling activities with the
obser ving system.

Goal 5: Foster international cooperation to develt:}p
a complete global observing system.

em with an




CCSP Observations
Challenge

How can we provide active stewardship for an

observation system that will
document the evolving state of the climate system,
allow for improved understanding of its changes,and

contribute to improved predictive capability for society

?



Strategy for Achieving an
Integrated Observing System

Base requirements on science, and on the need for climate-quality data

products, including
* Adherence to climate monitoring principles
* Use of climate models to assist in observing system design
* Protocols for validation of data assimilation and reanalysis

Stabilize and extend observing capabilities
» Research to operations transition for satellites
« Completing, maintaining, and updating in situ networks
* New capabilities for new observations (e.g., ecosystems) and to integrate
existing components
Accelerate deployment of decision

support tools
» Associated with near-term CCRI
priorities and goals

Sea Surface Temperature,
Sea Surace Height, and Surface
Vector Wind from Space

Encourage international
cooperation

Tide Gauge Network
3%%3° Argo Profiling Float Array

5%%5° Surface Drifting Buoy Array
Moored Buoy

Ocean Reference Station
High-Resolution XBT and Flux Line
Frequently Repeated XBT Line
Carbon and Deep Ocean Survey
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Initial Implementation Steps

= Consider how to

= Maintain & Build on current successes ?

= Design a comprehensive, coordinated and sustained Earth
observing system ?

= Organize and Coordinate participation ?

= Obtain International Support for a system of integrated
space-borne, airborne, and in situ observations, to help
understand and address global, environmental and
economic concerns (www.earthobservationsummit.gov)

= Initiate year-long development of a decadal plan for Earth
observation, with

= US participation led by the NOAA Administrator

= Will Address: Requirements, Inventory, Data Model, Gap
Analysis, Innovation, Cost Alternatives, Mobilizing Resources




Data Management
and Information

Goal 1: Collect and man age data in mu]tip]e
locations.

Goal 2: Enable users to discover and access data
and information via the Internet.

Goal 3: Deveh:mp integrated information data

pro ducts for scientists and decisionmakers.

Goal 4: Preserve data.



Data Management
and Information Challenge

How to provide seamless, platform-
independent, timely, and open access
to integrated data, products,
information, and tools with sufficient
accuracy and precision to address
climate and associated global changes

?



Guiding principles for CCSP Data
Management plan

The measure of success will be the ability of scientists and decisionmakers
to access “integrated” data and information in a consistent and easily
accessed format

The value added will be integration—many types of climate data from
different suppliers will be available in a manner consistent with user
requirements.

The methods used by data suppliers to deliver data to their “customers” will
evolve with new technology.

It will be easy for users to discover and access data.

The system will be responsive to user feedback.
The system will preserve irreplaceable data.
There will be an open design and open standards process.

Operations will be reliable, sustained, and efficient



Continuing efforts in data management

The CCSP continues to advocate nationally and internationally for:

* Full, open, and timely
sharing of data

 Archiving of data in such a To provide seamies, tmely acosss o negrate clmate -
way as to allow easy access

. National and International ISt

Societal Impacts

VISION

and Outcomes

Decision Support Systems |

User Communities

Web Browsers, GIS Tools, Scientific Delivery Systems §
standards Vesshctor, i ks Sy
Federal, Non-Federal, Regional, and Informatit?n, l;:z:::i‘:.-tfs’
*Lowest possible cost i TG m—

Dﬂﬂmﬁm Data Analysis and Manipulation ¢
lity Control, Context Setting, - -
= hniymdata, and Preservation N B leagement and Archiving

Data Sources - NASA, NOAA,
USGS, NSF, DOE, others
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Motivation for “Decision Support”

= The USGCRP is directed to “produce information readily
usable by policymakers...,” and to undertake periodic
assessments

Global Change Research Act (1990)

= The President called for development of decision support
resources in June 2001

= “...the National Academy of Sciences study also recommends,
‘research that couples physical, chemical, biological and human
systems; improved capability of integrating scientific knowledge,
including its uncertainty, into effective decision support systems;
and an ability to conduct research at the regional or sectoral level
that promotes analysis of the response of human and natural
systems to multiple stresses.™

White House document accompanying the
President’'s June 11, 2001 Statement on Climate Change



Three Objectives for Decision Support
Resources Development

The Role of Decision Support

Goal 1: Prepare scientific R‘.‘E,‘Ilthr‘h
to support informed discussion of climate mrldblllti,
and Lhdnoe issues b‘i, dec lhli'nllﬂldlxr‘l'b" thlwhn]den.\
the Iuedleh and the 'Jr"llr"'['d] pl_l}_')lli_

Goal 2: Develop resources to support adaptive
management and p]dnnmc‘ for I'r‘HIJHIl{_llll'J to climate
Vdrldbﬂlh and climate LlldllUt‘,. and transition these
resources from research to {_}I)l:‘.l'd.tl{_}lld] d.pp]l(_.-d.tli_lll.

Goal 3: Develnp and evaluate methods (scenario
evaluations, IIltr‘GTdtr‘{_l clIld.h"-nr‘hw alternative
analytical d.pprrmthew to support climate change
p{:}]i{!-}-‘l'l'lﬂ.l{il'lg and demonstrate these methods with
case studies.




General Principles for Decision
Support

Analyses structured around specific
guestions

Early and continuing involvement of
stakeholders

Explicit treatment of uncertainties

Transparent public review of analysis
questions, methods, and draft results

Evaluate ongoing CCSP analyses and build
on the lessons learned



Decision Support Objective 1:
Synthesis and Assessment Products

= Continued participation P ————
In international
assessments

= Preparation of
approximately 20
synthesis and
assessment products
related to the 5 CCSP

goals




Improve knowledge of the Earth’s past and present
climate and environment, including its
natural variability, and improve understanding of
the causes of observed variability and change.

TOPICS FOR PRIORITY CCSP SYNTHESIS
PRODUCTS

Temperature trends in the lower atmosphere— ' Inconsistencies in the temperature profiles of different data sets
steps for understanding and reconciling reduce confidence in understanding of how and why climate has within 2 years
differences. changed.

SIGNIFICANCE COMPLETION

High latitudes are especially sensitive and may provide early indi-
cations of climate change; new paleoclimate data will provide long- | within 2 years
term context for recent observed temperature increases.

Past climate variability and change in the
Arctic and at high latitudes.

Reanalyses of historical climate data forkey  Understanding the magnitude of past climate variations is key to
atmospheric features. Implications for attribu-  increasing confidence in the understanding of how and why climate 2-4 years
tion of causes of observed change. has changed and why it may change in the future.




Improve quantification of the forces bringing about
changes in the Earth’s climate and related systems.

TOPICS FOR PRIORITY CCSP SYNTHESIS
PRODUCTS

Updating scenarios of greenhouse gas emissions
and concentrations, in collaboration with the
CCTP. Review of integrated scenario develop-
ment and application.

SIGNIFICANCE

Sound, comprehensive emissions scenarios are essential for
comparative analysis of how climate may change in the future,
as well as for analyses of mitigation and adaptation options.

COMPLETION

within 2 years

The buildup of CO2 and methane in the atmosphere and the frac-
tion of carbon being taken up by North America’s ecosystems and
coastal oceans are key factors in estimating future climate change.

North American carbon budget and implications for
the global carbon cycle.

AThere is a high level of uncertainty about how climate may be
Aerosol properties and their impacts on climate. affected by different types of aerosols, both warming and cooling,
and thus how climate change might be affected by their control.

within 2 years

2-4 years

Trends in emissions of 0zone-depleting substances, This information is key to ensuring that international agreements to
ozone layer recovery, and implications for ultraviolet phase out production of 0zone-depleting substances are having
radiation exposure and climate change. the expected outcome (recovery of the protective ozone layer).

2-4 years




TOPICS FOR PRIORITY CCSP SYNTHESIS
PRODUCTS

SIGNIFICANCE COMPLETION

Clarifying the uses and limitations of climate models at differ-
ent spatial and temporal scales will contribute to appropriate within 2 years
application of these results.

Climate models and their uses and limitations, includ-
ing sensitivity, feedbacks, and uncertainty analysis.

Climate projections for research and assessment | Production of these projections will help develop modeling
based on emissions scenarios developed through the | capacity and will provide important inputs to comparative 2-4 years
CCTP. analysis of response options.

Climate extremes including documentation of current | Extreme events have important implications for natural 04 Vears

extremes. Prospects for improving projections. resources, property, infrastructure, and public safety. y
'Abrupt changes have occurred in the past and thus it is impor-

Risks of abrupt changes in global climate. tant to evaluate what we know about the potential for abrupt 2-4 years
change in the future.



TOPICS FOR PRIORITY CCSP SYNTHESIS
PRODUCTS

Coastal elevation and sensitivity to sea level rise.

State-of-knowledge of thresholds of change that
could lead to discontinuities (sudden changes) in
some ecosystems and climate-sensitive resources.

Relationship between observed ecosystem
changes and climate change.

Preliminary review of adaptation options for cli-
mate-sensitive ecosystems and resources.

Scenario-based analysis of the climatological,
environmental, resource, technological, and eco-
nomic implications of different atmospheric con-
centrations of greenhouse gases.

State-of-the-science of socioeconomic and envi-
ronmental impacts of climate variability.

Within the transportation sector, a summary of cli-
mate change and variability sensitivities, potential
impacts, and response options.

SIGNIFICANCE

Evaluation of how well equipped society is to cope with potential sea
level rise can help reduce vulnerability.

This approach seeks to determine how much climate change natural
environments and resources can withstand before being adversely
affected.

Earlier blossoming times, longer growing seasons, and other
changes are being observed, and this report will explore what is
known about why these events are happening.

Understanding of adaptation options can support improved resource
management—whether change results from natural or human caus-
es—and thus helps realize opportunities or reduce negative impacts.
Knowing how well we can differentiate the impacts of different
greenhouse gas concentrations is important in determining the
range of appropriate response policies.

This product will help improve application of evolving ENSO fore-
casts by synthesizing information on impacts, both positive and neg-
ative, of variability.

Safety and efficiency of transportation infrastructure—much of which
has a long lifetime—may be increased through planning that takes

account of sensitivities to climate variability and change.

COMPLETION

within 2 years

2-4 years

2-4 years

2-4 years

2-4 years

2-4 years

2-4 years




Explore the uses and identify the limits of evolving

knowledge to manage risks and opportunities related to

TOPICS FOR PRIORITY CCSP SYNTHESIS

climate variability and change.

SIGNIFICANCE COMPLETION
PRODUCTS
| lene and ||mi+n+inno nf nhearyatinne rlq’m {nm Thara ic 2 Arnat nnnr«l 'Fm' mnmnnl rlimata infarmatinan: fiirthar
UoGo diid liguviio Vi yuosivaliviio, udldg, 1V 11 a chal IGCU VI UUlUl 1al viinalte irnviiatvii, iditici
casts, and other pro ]ectlons In decision support for | evaluation of the reliability of current information is crucial in within 2 years

selected sectors and regions.

developing new applications.

Best-practice approaches to characterize, communi-
| cate, and incorporate scientific uncertainty in
decisionmaking.

Improvements in how scientific uncertainty is evaluated and
communicated can help reduce misunderstanding and mis-
use of this information.

within 2 years |

Decision support experiments and evaluations using
seasonal to interannual forecasts and observational

Al ks

Climate variability is an important factor in resource planning
and management; improved application of forecasts and data

PR P 1 IR P

within 2 years



Common Misconceptions

s CCSP is promising “final” answers to questions
that require long-term research

= NO. Long-term nature is acknowledged. Products
will provide updates on important and/or rapidly
evolving scientific issues

= CCSP is competing with IPCC or other
processes

= CCSP products will focus on key sub-issues in
phase 1 or follow-up with greater detail in phase 2
than Is possible in the international assessments

s CCSP “approval” of science

= Products will includes technical documents and
policy summaries; open review process



Decision Support Objective 2: Support
Adaptive Management and Planning

Extend current and develop additional decision support
resources

= Crop and agricultural management

= Water management (snowpack, precip, streamflow)

= Fire management

= Emergency preparedness (e.g., ENSO forecasts)

= Urban and transportation planning/management

= Environmental management (e.g., air quality)

Learn by doing
Interactions with stakeholders key

Promote transition of resources from research to
operations



Decision Support Framework

Problem ldentification
and Formulation

Policy Contexts and
Decisionmaking
Processes

Stakeholder
Parnerships

Scientific
Resources and
Knowledge

Ecosystems = Water Resources » Forests # Agriculture = Energy * Human Health = Air Quality = Fisheries = Transportation » Coastal Zone

Characterizing
and Communicating

Interdisciplinary
Research

Product
Development
and Evaluation

Observations
and Data

Communications
(results and uncerninties,

QOutcomes

Informed
Decisionmaking

Enhanced Policy Options/
Expanded Regional
Adaptive Capacity

|dentification of
Key Knowledge Gaps




Decision Support Objective 3: Develop
Resources for Policymaking

= Integrated frameworks for “if..., then...”
analysis

= Limited number of evaluations as case
studies in cooperation with CCTP

= Example: Technology scenario case
study



Decision Support Status

= |PCC lead author nominations from U.S.
under development

= Guidelines for preparation of Synthesis
and Assessment Products to be
released for public review

= Work beginning on specific CCSP
deliverables

= Decision support management structure
INn process

= Workshop in planning stages



Overall CCSP Summary

CCSP builds on input from science community
provided over the last decade

CCSP emphasizes development of useful information
throughout the program

Agencies are rapidly moving beyond planning to
Implementation in their own programs and in coordinated
activities through the science working groups and cross-
cutting activities

CCSP is coordinating with other national and international
activities



For Further Information

Copies of the Strategic Plan are available on
CD at the agency booths and in the meeting
room!

Climate Change Science Program
= http://www.climatescience.gov

US Global Change Research Program
= Our Changing Planet annual report
= http://www.usgcrp.gov

Global Change Research Information Office
= http://www.gcrio.org

Intergovernmental Panel on Climate Change
= http://www.ipcc.ch




