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NSF/DOE IPCC Project
NCAR, ORNL, NERSC, ES

6-Year Timeline
2002: Climate Model/Data-systems development
2003: Climate Model Control Simulations
2004: IPCC Historical and Future Simulations
2005: Data Postprocessing & Analysis
2006: Scientific Synthesis
2007: Publication
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20th stabilization
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CDP/ESG has tran'"éfft)rmed
CCSM data services

“Lets our Scientists do ébience_”

&

« CCSM3.0 Release (2004)
« Source Code, Input data and Documentation
« S0 easy that it was almost an afterthought.

 IPCC AR4 (2005-present)
 Distributed data services through PCMDI and NCAR
* Delivered the model data for the IPCC AR 4 (WG 1)
- Changed the World A

« Ongoing CCWG Research

ESG data services have been a huge win for us...
« Promoted use of data/metadata standards & richer metadata
 Much cheaper, easier and effective
* Allows us to reach huge new research/app communities (GIS)



a USGS

science for a changing world

Briefing on Results:

USGS Science Strategy to Support U.S. :
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Habitatéﬁange Projection: 2001-2010 to 2041-2050
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Projected mid-century change in the frequency
of optimal polar bear habitat
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USGS Repnort: Durner et al (2007)

IPCC/CMIP4
Models
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CCSM IPCC Run Process
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IPCC Data Transfer Process

100+ Tb total data volume
o« 25-30 Tb to IPCC data archives at LLNL/PCMDI

ES 42%

(at NCAR)
\ 1 TB in 9 days 5-7 Days
1Tb
2¢ _ Mail via FedEx

1Thb

ﬁ Mail via FedEx

Direct transfer via ESG
1Tb in 3 days



DOE ESnet4 Configuration

Core networks: 40-50 Gbps in 2009- 2010 160- 400 Gbps in 2011-2012
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Archival Holdings and ESG Downloads

=——TOTAL — NCAR ——NERSC —— ORNL —— ESG downloads
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Climate Change Epochs

Before

Attribute sources of historical warming

Project range of possible non-mitigated
future warming from SRES scenarios

Quantify Climate Change Commitment

800

FOoOo

600

ppm

500

400

300

a)

CO; concentrations
A T

N 1
] A2

] A1B

- —B81

by 20th stabilization

—: ——Observations

T T T T

1900 1950 2000 2050 2100 2150

2200

W
%PCC AR4

After

=

* Project adaptation needs under various
mitigation scenarios

* Time-evolving regional climate change on
short and long-term timeframes
* Quantify carbon cycle feedbacks

b) CO, equivalent Concentrations
i T 5] T

450

T T

“Peak and return to lower levels”scenario

Madel CO, equivalent
(CO. + other GHGs + Aerosols)
E] |

Conclusion: With the wide public acceptance of the IPCC AR4 findings, the climate science

community is now facing the new challenge of quantifying time evolving regional climate change
that human societies will have to adapt to under several possible mitigation scenarios, as well as
addressing the size of carbon cycle feedbacks with more comprehensive Earth System Models




DOE CCRD Directions

* More emphasis on decision support for policy makers

 provide decision-makers with scientific information on "acceptable" target
levels for stabilizing atmospheric CO2

» possible adaptation and mitigation strategies for the resulting climates
before or after stabilization.

“Long Term Measure” for DOE Climate Change Research

Deliver improved scientific data and models about the potential response of the
Earth’s climate and terrestrial biosphere to increased greenhouse gas levels for
policy makers to determine safe levels of greenhouse gases in the atmosphere.

Imperative post IPCC: Improved climate/earth system models

for regional prediction.
What does a 2° C rise imply in terms of regional change and impacts?
Where to place century-scale hydroelectric investments in an evolving
climate?



Future Plans

The current model development timeline anticipates CCSM4
NCAR: Analysis of climate variability: Forced vs unforced q 0 0 of n A q
decadal variablity, extremes, water cycle, Arctic & in 2009 in time to participate in the next set of internationally
Plorth Atlantic Oscllation, Large Ensemples coordinated mitigation scenario experiments in 2010-2011

NCAR: Analysis of specified hurricane simulations
eRsc: 1cogoan;crn.§sc iﬁfﬁ?ﬁgiﬁ E&né?clxénm short term climate change: 30-year climate predictions at higher
NERSC: Low emissions scenarios T85 CCSM3.0 resolution and a Sing|e scenario
2008 NERSC: Aerosol indirect forcing FV? CCSM3.5+ long term climate change: 300-year climate change simulations at
- 1000 year CCSM4 ORNL: Climate Change 2100 & beyond ) . - R )
- BGC Control Run | [ORNL: High Resolution Historical (1870-2000) medium resolution and carbon cycle for benchmark mitigation scenarios
ORNL: Prognostic carbon aerosol forcing i .
ORNL: Fully coupled ice sheet runs A next-generation Earth System Model will also be under
ORNL: Near-term climate predictions (1980-2030) . . . .
ORNL: Special DOE US energy strategy scenarios development durlng thls tlme perIOd'
NCAR: Analysis of climate variability:
NSF glimate change detectio:;lattribution i 2006 | 2007 - 2008 2009 | 2010_ ‘ _2011 2012 2013 2014
NCAR: Signal-to-noise detection in forced simulations BN & Jun 06 CCSM Workshop | CCSNM Tlme“ne |
NCAR: Analysis of specified hurricane simulations ER + Aug 06 Asnen Global Change Institute Workshop - Design Coordinated Stabilization Experiments
2009 NERSC: Cgsﬁ"iﬁ:j:;?;?:;"s;tgﬁz;;’\::5: Z + Oct 06 Working Group on Coupled Mndels (WGCM) - CSE proposal Approved
CCWG/CCP - CCSM4 Release ooy ult?ahigh-res 1870 control: 0 Z¥Atm x 0.1'0cn 5| Jun107 o COSMWorkshop
- AR5 preparation : e = 6 ‘
Research ORNL: High-resolution near-term B Jun107 g Low emissions scenarios (NCARINRELIPNNL Collaboration)
climate predictions (1980-2030) En Dec 1 'Df? rntutype near term experiments (1980-2030)
2008-20 1 2 ORNL: Special DOE Scenarios for US energy strategies ER
sy 200 ALL:  IPCC AR5 Simulations E Sep 19'07 b IPCC scenarlos workshop (Amsterdam) - Propose benchmark stabilization scenarios
NCAR: Analysis of climate variability: Monsoons & monsoon [ 11 ] Mar 1'08 ¢ Finalize benchmark stabilization scenarios
breakdown threshold: Role of aerosols [ 12 | J'-{” 1'08 o CCSM Workshop
NCAR: Analysis of climate variability: Climate change detection [ 13 | H CCSM4 development
and attribution including regional effects of urbanization. 14 © Jan1'09 ¢ Finalize CCSM4 Config (BGC, DynLand, AtmChem)
2010 NCAR: IPCC ARS5: Adaptation and Mitigation Scenarios 15 | Jan1'09 CCSM4 1000yr Control
NERSC: IPCC ARS: Long-term stabilization Scenarios | 16 | Jun1'09 ¢ CCSM4 Release
bi 17 i Jul1'09 CCSM4 ARS5 sensitivityltest runs
B Jan1" 1, Prepare Scenario Data
EER Apr1'10 PCC AR5 Historical runs
20 | f Jun1 10 : IPCC AR5 Near-term Hi-Res Scenario Runs
ER | Jun1"10 IPCC AR5 Long Low-Res stabilization Runs
22 | 3 Jan1'11 ¢ Runs Finish
p [ 23] Jun 1 10 Process Data
2011-2012 [ 54 | : Jun1'11 ¢ All Data Submitted
- Very high 25| ! IPCC WG1 Approval
Resolution - - - —

S

The overarching goal is to ensure that CCSM plays a substantial
and credible leadership role in climate change science, and
makes substantial contributions to national and international
coordinated climate change experiments and assessments




2007

2008

2009

2010

2011

2012

2013 2014

| | |
Preparatory phase | PHASE 1 | PHASE 2 | PHASE 3
....‘....l...............'..'...'..'I.'l..l........I.......l....'IC........C......I..I........'....lO...........’.................
ESM I Earth system modelling Earth system modelling Earth system modelling i
using CECPs using new scenarios using new scenarios =
I I T
. = I >
IAM Selection and dgllvery Development of new Development of new fully Development of new fully N
of Community | demographic, socio-economic, | integrated demographic, | integrated demographic, 7p)
Emissions and I land use, technology and | socio-economic, land use, | socio-economic, land use, ]
Concentration emissions scenarios technology and emissions technology and emissions (1)
Pathways (CECPS) I I scenarios I scenarios m
l‘..‘....l....I.....................!......Q.....................!..........l................lI .l.l.ll.l.....I..........O...g.
| | _ i L
IAV Assist in selecting | Establish IAV steering group I Format scenario information I Evaluate, inter-compare, E
CECPs I Identify contact institution I Identify "marker" scenarios I synthesize and report results T8
Initiate discussion on Create regional nodes Develop tools and guidance Initiate ”el"AV\;’r tcodqtinue O
L ongoin studies

IAV organisation I Inform IAV community I Develop regional storylines I = O
Begin search for I pian public IAV repository I Fixbaselinesibase case | o
funding partners | I Establish 1av repository | LL
| | Register for repository | EJI
| | Carry out IAV studies | (7)
| I  Hold periodic workshops | N
| I  Reportinitial results | @)
| | Meta-analysis of IAV results | a®

Jerry Meehl, NCAR




| essons Learned

4. Effective Data Distribution Systems
Require Sustained Investment

Institutional Earth System Grid
Data Portal

ome Grown Data
Systems

. * Modest Investment . Large Investment
. e Agile and Right-sized * Infrastructure for
for Many Projects Large Projects

e Institutional Scale e Spans INstitutionS,
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