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CCSP Deliverables

CCSP Goal 1 Improve knowledge of the Earth@ 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@® climate and

related systems

CCSP Goal 3 Reduce uncertainty in projections of how the
Earth@® 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




TOPICS FOR PRIORITY CCSP SYNTHESIS
PRODUCTS

SIGNIFICANCE COMPLETION

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

Sound, comprehensive emissions scenarios are essential for
comparative analysis of how climate may change in the future, within 2 years
as well as for analyses of mitigation and adaptation options.

The buildup of CO2 and methane in the atmosphere and the frac-
tion of carbon being taken up by North America’s ecosystems and | within 2 years
coastal oceans are key factors in estimating future climate change.

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

There 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, 2-4 years
and thus how climate change might be affected by their control.

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 2-4 years
radiation exposure and climate change. the expected outcome (recovery of the protective ozone layer).




Approach For Synthesis and Assessment Product

Phase I: CCSP-Stimulated Major Reviews of Aerosol S Climate Science

» A few explicit and focused scientific reviews in the near term

» Stand-alone CCSP-facilitated accomplishments

» Useful input to subsequent, community-wide assessments like the IPCC.



Aerosol Direct Radiative Effects over the Northwest Atlantic, Northwest Pacific, and North Indian Oceans: Estimates Based on in-situ
Chemical and Optical Measurements and Chemical Transport Modeling

Aerosol Direct Radiative Effects over the
Northwest Atlantic, Northwest Pacific, and
North Indian Oceans: Estimates Based on
In-situ Chemical and Optical Measurements
and Chemical Transport Modeling

T.S. Bates, T.L. Anderson, T. Baynard, T. Bond, O. Boucher, G. Carmichael,
A. Clarke, C. Erlick, H. Guo, L. Horowitz, S. Howell, S. Kulkarni, H. Maring, A.
McComiskey, A. Middlebrook, K. Noone, C.D. O®owd, J.A. Ogren, J. Penner,
P.K. Quinn, A.R. Ravishankara, D.L. Savoie, S.E. Schwartz,
Y. Shinozuka, Y. Tang, R.J. Weber and Y. Wu

Manuscript published in Atmospheric Chemistry and Physics

http://www.copernicus.org/EGU/acp/acpd/recent_papers.html



Atmos. Chem. Phys. Discuss., 5, 1-122, 2005 _—K Atmospheric ACPD
www.atmos-chem-phys.org/acpd/5/1/ G Chemistry
SRef-ID: 1680-7375/acpd/2005-5-1 G and Physics 5, 1-122, 2005

European Geosciences Union Discussions

Measurement-based

A review of measurement-based aerosol direct forcing

assessment of aerosol direct radiative H. Yu et al.

effect and forcing | |
Title Page

H. Yu'2, Y. J. Kaufman', M. Chin', G. Feingold®, L. A. Remer', T. L. Anderson?, Abstract | Introduction |

Y. Balkanski®, N. Bellouin®, O. Boucher®'?, S. Christopher’, P. DeCola®,
R. Kahn®, D. Koch'®, N. Loeb'', M. S. Reddy'?'®, M. Schulz®, T. Takemura'*, and
M. Zhou15 Tables | Figures |

 Assess the global aerosol distribution and direct
radiative effect using satellites supplemented by
chemical transport models.

Conclusions | References |

« Assess the anthropogenic component, using
satellite data and models.

 Evaluate these assessments against surface
network data and field experiments and compare
them to model estimates.



MODIS measured aerosol size parameters can be used to
distinguish anthropogenic aerosols from natural aerosols
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Over ocean, the anthropogenic contribution to MODIS
AQOT iIs about 21%. MODIS and models are consistent in
anthropogenic AOT. (Kaufman et al., JGR, 2005)

The clear-sky aerosol direct forcing at the top of the
atmosphere is -1.4 £ 0.4 W/m2 over ocean.
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Model Intercomparison

~ . for Indirect Effétts
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Model mtercomparison of indirect aerosol effects
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Why is the aerosol/cloud problem difficult?
Satellite observations are not accurate enough to constrain
clouds in climate models:

g

Observed cloud .
liquid water g
path (g/m?)

IS poorly known
so it is difficult to
Improve the
models.

MODIS:
Mean LWP = 66.8 g/m2

SSMI:
Greenwald et al.
Mean LWP = 78.7 g/m2

Clouds reflect
54 W/m?, so a
small change
from aerosols
can have a large
forcing impact

SSMI:
Weng and Grody,
Mean LWP = 47.9 g/m2




Approach For Synthesis and Assessment Product

Phase 11: CCSP-Stimulated Aerosol S Climate Decision-Support Synthesis Assessment
Product

*sProduce assessment-synthesis product at the end of 2007
- World community @ IPCC will be close to their last draft.
- NRC Radiative Forcing review completed.
- Three review papers: two are accepted for publication, one in review

s Use broader-community-assessment information to craft explicit CCSP decision-support
information and tools.

s Have explicit interagency/stakeholder CCSP process to scope out the appropriate themes
and information needs in the aerosol-climate decision-support product. Have community
involvement in drafting, reviewing, and publication.



Motivation for Phase Il Decision
e Support Products

-,
1) Need for specification of the aerosols and short-lived gases:
As long as different models are allowed to use different aerosol
forcing (in particular), then models with different sensitivities
will be able to reproduce the past climate, but future projections will
vary for both sensitivity and forcing reasons.

2) To produce regional ‘forecasts' up to 2030 (however far off that sounds), one

would need to have gridded emissions (or abundance) data for the
different aerosols. So far this is not available, and to make it happen will require
some coordinated effort.

3) CCSP report could certainly be part of such an effort by highlighting the current
lack-of-constraint, as well as suggesting improvements and things to take into
account in producing better historical and future projections.

4) Have Integrated Assessment Modelers attempted to produce past aerosol
emission calculations? Do they have intention of doing so? Has it been done by
physical scientists? Encouraging the same people to produce the past aerosol
emissions, as they are producing the future projections, could encourage merging
the data sets and establishing consistency.



Possible Phase Il Decision
Support Products

FOCUS N[==p]=p

1) What have anthropogenic aerosols actually done to the climate over the pas

100 years? [Requires using model simulations already done and published in a variety of
locations - so this would be in some sense producing a consensus assessment]. Itis a
‘deliverable’ because it is not shown in IPCC or included among the standard IPCC runs.

2) Equivalently, what is the anthropogenic aerosol impact likely to be in the future? [Again,
from runs already done, with the same reasoning.]

3) The ultimate deliverable would be to assess the quality of the anthropogenic aerosol
forcing, both that already produced and the forecast forcing, given additional information on
aerosol radiative characteristics and what future emission plans are likely to be. That
requires input from the more sophisticated aerosol modeling groups and inventory
developers (bottom-up and top-down), and information about what was really used in the
GCM runs already done (much of this information is available).

4) Look at the global impact of aerosol emission changes for specific regions. What would
changes in US aerosol emissions resulting from PM 2.5 health regulations do to global and
regional climate, or similar emission changes from technology/sectors/other regions?

a. Running an aerosol source/transport model (either off-line or in a GCM) to produce new
aerosol distributions globally;

b. Using these global distributions in a GCM.

c. Questions include: what aerosols to include; what magnitude of reduction is likely or
desirable for testing; what are the geographic distribution of the proposed source change?

5) Look at impact of long-range transpeoert on input and output for North America.
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