Distributing climate
model daief@itnhe world

A 10-vegigeuespective

Gary Strand




1998

Parallel Climateg\Model (PCM)
EROETIIETILS
oa¢in

[ 2

Initial interesYIIRAISITIMII
data outside the™as

g output
Mted’ few







2000

@PCMDI, additional
20,000 fil B available

ES

up




2001

@PCMDI, total
30,000 filesE=t¥3nl B available

IPCC TAR released




2002

@PCMDI, total
53,000 fi avallable

Initial etings




2002 Data Users and Collaboratot

Aiguo Dai, NCAR

Alan Ziegler, Princeton University
Alex Sim, LBNL

Andrew Wood, U. Washington
B. Govindasamy, LLNL

Bill Anderson, NCAR

Bob Drach, LLNL

Bob Malone, LANL

Cecilia Bitz, U. Washington
Charles Doutriaux, LLNL
Charles Hakkarinen, EPRI
Chick Keller, LANL

Clara Deser, NCAR

Curtis Covey, LLNL

David Pierce, Scripps

Dean Williams, LLNL

Dennis Shea, NCAR

Dmitry Vjushin, Bar -llan U. Israel
Eric Leuliette, CU

Gerald Meehl, NCAR

Gerald Potter, LLNL

Greg Ostermeier, U. Washington
Hans Luthardt, DKRZ

Helen Kettle, Edinburgh U.

Irene Fischer-Burn, DKRZ

Jonn Teylor, Argorise
JaunrV\eztinerly, CRREES

JouplkFellszerie, SVIEl

Ken Sperber,
Kevin Keay, U. Melbourne
Kwang Yul Kim, Florida State
M. Kanamitsu, U. California
Marcia Branstetter, U. Texas

Michael Wehner, LLNL

Pat Behling, U. Wisconsin

Peter Gleckler, LLNL

Raymond Arritt, lowa State

Regine Hock, Swedish Royal Inst. Tech.
Robert Oglesby, NASA Ames
Ronald Stouffer, NOAA

Roy Jenne, NCAR

Scott Smith, LANL

ylvia Murphy, NCAR

ifhiomas Reichler, U. California
Barnett, Scripps

iom Knutson, NOAA

ony Hirst, CSIRO

Tony Tubbs, Scripps

Ulrich Cubasch, DKRZ

Vadim Guzey, U. Adelaide, Australia
Vadim Matyugn, RAS

Vladimir Kattsov, RAS

Wesley Ebisuzaki, NOAA

Wilfred Post, ORNL

Youichi Tanimoto, Japan NIC




2003

@PCMDI, total
100,000 f)leSHsaiGal B available

1st GO-ESSP, Jan
2nd GO-ESSP, Sep




2004

@PCMDI, total
184,000 fi|eSH=sO)] B available

ESG |l oEREWHO friend|

LIS S

3rd GO-ESSF




2005

@PCMDI, total
230,000 fileEessal B available

4th GO-ESSP




2006

@PCMDI, total
260,000 filcEEEsBal B available

ESG || EeuiglESito grow
CMIPSEigEgiveEyopened

5th GO-ESSP




Climate Model Data Management

Introduction

The IPCC Fourth Assessment Report (IPCC
AR4) required the largest collection of climate
model data assembled and distributed to ana-
lysts to date,and was unprecedented in scale
and scope:

* ~500 TB (10'2 bytes) of data generated
* 35+ TB of data available for access

* 80+ TB of data downloaded

* || experiments,23 models from 10 nations
* 500+ registered users

* More than 200 refereed papers

A single central online repository for all
data. Access via web and ftp. Simple registra-
tion process.

EGU 2006

IPCC AR4 contributions

Model

BCC-CMI
BCCR-BCM2.0
CCSM3
CGCM3.1(T63)
CGCM3.1(T47)
CNRM-CM3
CSIRO-MK3.0
ECHAMS5/MPI-OM

ECHO-G

FGOALS-gl.0
GFDL-CM2.0
GFDL-CM2.1
GISS-EH

GISS-ER
GISS-AOM
INM-CM3.0
IPSL-CM4
MIROC3.2(hires)
MIROC3.2(medres)
MRI-CGCM2.3.2
PCM
UKMO-HadCM3
UKMO-HadGEMI
Totals

Country

China
Norway
USA

Canada

France
Australia
Germany

Germany
S.Korea

China

USA

USA
Russia
France
Japan

Japan
USA

UK

Data created |Submitted for|
(GB) AR4 (GB)

12,500 530
22,180/ 1,080
116,340, 9,610
12,080 880
22,320, 1,320
16,500 945
3,700/ 1,500
115,000/ 1,230

5,100 480

15,000/ 2,870
1,660
990
830
340

- 210

500 370
50,000/ 1,120
60,000/ 2,180
40,000, 2,500
- 1,025
6,300, 2,030

- 930

- 850

655,770/ 35,480

155,000

3,250

(20

IPCC AR5

12)

Federated data centers, replicas at mul-

tiple sites. Certificates for secure registra-

tion and access, via web and aware clients.
Recommendations for AR5

Based on the AR4 experience, by the time of

AR5 (around 2012) the practices of climate

model data management must change.The

IPCC ARS will require hundreds of TB to

tens of Petabytes (10'°) of data to be made

available for analysis.

Distribution

* Multiple federated data centers

* Replicas across some/all sites

* Data retrieval via web & clients

* Server-side processing

Gary Strand

strandwg@ucar.edu

National Center for Atmospheric Research, USA

*Visualisation

Standards recommendations

* CF-2.0 for metadata

* netCDF-4/HDF-5 for file format

* Must be set well in advance (~2008)
Security recommendations

* More formal and strict procedures

* Certificate authority (CA) likely

* Allow one-time password (OTP) tokens

Next steps

« Data management must become a
formal part of AR5’s process, not
left as an afterthought

* Planning needs to be integrated from the
beginning of the process

* Formation of a data management group

* Data managers must be more involved

* More interaction with analysis community

* Resources for proper and efficient data
management must be made available

* Changes in data center policies examined
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400 - 1.50
Year Volume (GB)

360 2004 126
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Metrics
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500,000 GB
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5779 United States
1239 China
537 Germany
498 Japan
457 South Korea
397 France
388 Canada
343 Brazil
338 Taiwan
301 United Kingdom
281 Spain
259 lItaly
252 Australia
237 India
142 Switzerland
139 Mexico
138 Russian Federation
118 Vietnam
115 Netherlands
111 Turkey
110 Hong Kong
94 Greece
93 Norway
89 Portugal
85 Sweden

81 Thailand

67 Chile

58 Singapore
46 Iran

45 Poland

45 Austria

43 New Zealand
40 Ireland

39 Indonesia
38 Colombia
36 Egypt

35 Denmark
32 Argentina
29 South Africa

29 Czech Republic

27 Ukraine

26 Finland

23 Israel

22 Hungary
20 Senegal

20 Morocco
19 Malaysia
19 Belgium

19 Algeria

18 Puerto Rico

Metrics

18 Bulgaria

17 Luxembourg
16 Croatia

14 Saudi A

10 Sloyvellia

10 Cllgel
10 Bolivia

9 Sloverjea

8 Serbia

8 Philippines
8 Lithuania
8 Europe

8 Cameroon
7 Macau

7 Ecuador

7 Cape Verde
6 Uruguay

6 Kazakhstan

6 Belarus
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BOSHIEREENT erzegovina

SAINIEEERZRT Tobago

Madagascar
3 Jordan
2 Tunisia

2 Tanzania

2 Guam

2 Asia/Pacific Region
1 Zambia

1 Syria

1 Sudan

1 Oman

1 Nigeria

1 Lebanon

1 Latvia

1 Kuwait

1 Kenya

1 Jamaica

1 Honduras

1 Georgia

1 Ethiopia

1 Dominican Republic
1 Cote D'lvoire

1 Benin

1 Azerbaijan

1 Angola

1 Afghanistan

2 Fij 120+ countries

2 El Salvador
2 Bermuda

2750+ unigque sites




5436 com
2869 edu

777 cn
717 gov
464 jp
427 fr
416 de
334 net
297 ca
283 uk
277 it
237 kr
213 org
209 au
201 tw
189 es
187 br
182 in

143 ru

98 nl

21 sg
21 il
21 1d
21 be
15 hu
14 th
14 hr
13 pe
11 ua
11 ro
11 int
11 co
9 vn
9 pk
9 mo
9ir
8 sk
8 ee

8 cr

8 bg
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The future

Begin making CMIP5/IPCC AR5 data available to
community
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