
Distributing climate Distributing climate 
model data to the worldmodel data to the world

A 10A 10--year retrospectiveyear retrospective

Gary StrandGary Strand



199819981998
Parallel Climate Model (PCM) 

experiments
begin

Initial interest in distributing output 
data outside the “anointed” few

Parallel Climate Model (PCM) Parallel Climate Model (PCM) 
experimentsexperiments

beginbegin

Initial interest in distributing output Initial interest in distributing output 
data outside the data outside the ““ anointedanointed”” fewfew



199919991999

PCM data sent to PCMDI for 
distribution via ftp

(2,000 files, ~860 GB available)

ESG-I project

PCM data sent to PCMDI for PCM data sent to PCMDI for 
distribution via ftpdistribution via ftp

(2,000 files, ~860 GB available)(2,000 files, ~860 GB available)

ESGESG--I projectI project



200020002000
@PCMDI, additional 

20,000 files, ~3.7 TB available

ESG I wraps up

@PCMDI, additional @PCMDI, additional 
20,000 files, ~3.7 TB available20,000 files, ~3.7 TB available

ESG I wraps upESG I wraps up



200120012001
@PCMDI, total

30,000 files, ~6.8 TB available

ESG II begins

IPCC TAR released

@PCMDI, total@PCMDI, total
30,000 files, ~6.8 TB available30,000 files, ~6.8 TB available

ESG II beginsESG II begins

IPCC TAR releasedIPCC TAR released



200220022002
@PCMDI, total

53,000 files, ~13 TB available

Initial ESG II meetings

@PCMDI, total@PCMDI, total
53,000 files, ~13 TB available53,000 files, ~13 TB available

Initial ESG II meetingsInitial ESG II meetings



2002 Data Users and Collaborators2002 Data Users and Collaborators2002 Data Users and Collaborators
Aiguo Dai, NCARAiguo Dai, NCAR Greg Ostermeier, U. WashingtonGreg Ostermeier, U. Washington Pat Behling, U. WisconsinPat Behling, U. Wisconsin

Alan Ziegler, Princeton UniversityAlan Ziegler, Princeton University Hans Luthardt, DKRZHans Luthardt, DKRZ Peter Gleckler, LLNLPeter Gleckler, LLNL

Alex Sim, LBNLAlex Sim, LBNL Helen Kettle, Edinburgh U.Helen Kettle, Edinburgh U. Raymond Arritt, Iowa StateRaymond Arritt, Iowa State

Andrew Wood, U. WashingtonAndrew Wood, U. Washington Irene FischerIrene Fischer--Burn, DKRZBurn, DKRZ Regine Hock, Swedish Royal Inst. Tech.Regine Hock, Swedish Royal Inst. Tech.

B. Govindasamy, LLNLB. Govindasamy, LLNL James Boyle, LLNLJames Boyle, LLNL Robert Oglesby, NASA AmesRobert Oglesby, NASA Ames

Bill Anderson, NCARBill Anderson, NCAR James Hack, NCARJames Hack, NCAR Ronald Stouffer, NOAARonald Stouffer, NOAA

Bob Drach, LLNLBob Drach, LLNL Jeff Kiehl, NCARJeff Kiehl, NCAR Roy Jenne, NCARRoy Jenne, NCAR

Bob Malone, LANLBob Malone, LANL Jeffrey Annis, ScrippsJeffrey Annis, Scripps Scott Smith, LANLScott Smith, LANL

Cecilia Bitz, U. WashingtonCecilia Bitz, U. Washington John Gregory, IPCCJohn Gregory, IPCC Sylvia Murphy, NCARSylvia Murphy, NCAR

Charles Doutriaux, LLNLCharles Doutriaux, LLNL John Taylor, ArgonneJohn Taylor, Argonne Thomas Reichler, U. CaliforniaThomas Reichler, U. California

Charles Hakkarinen, EPRICharles Hakkarinen, EPRI John Weatherly, CRRELJohn Weatherly, CRREL Tim Barnett, ScrippsTim Barnett, Scripps

Chick Keller, LANLChick Keller, LANL Jouni Raisane, SMHIJouni Raisane, SMHI Tom Knutson, NOAATom Knutson, NOAA

Clara Deser, NCARClara Deser, NCAR Julie Arblaster, NCARJulie Arblaster, NCAR Tony Hirst, CSIROTony Hirst, CSIRO

Curtis Covey, LLNLCurtis Covey, LLNL Justin Hnilo, LLNLJustin Hnilo, LLNL Tony Tubbs, ScrippsTony Tubbs, Scripps

David Pierce, ScrippsDavid Pierce, Scripps Kao J. Chin Yue, LANLKao J. Chin Yue, LANL Ulrich Cubasch, DKRZUlrich Cubasch, DKRZ

Dean Williams,  LLNLDean Williams,  LLNL Ken Sperber, LLNLKen Sperber, LLNL Vadim Guzey, U. Adelaide, AustraliaVadim Guzey, U. Adelaide, Australia

Dennis Shea, NCARDennis Shea, NCAR Kevin Keay, U. MelbourneKevin Keay, U. Melbourne Vadim Matyugn, RASVadim Matyugn, RAS

Dmitry Vjushin, BarDmitry Vjushin, Bar --llan U. Israelllan U. Israel Kwang Yul Kim, Florida StateKwang Yul Kim, Florida State Vladimir Kattsov, RASVladimir Kattsov, RAS

Eric Leuliette, CUEric Leuliette, CU M. Kanamitsu, U. CaliforniaM. Kanamitsu, U. California Wesley Ebisuzaki, NOAAWesley Ebisuzaki, NOAA

Gerald Meehl, NCARGerald Meehl, NCAR Marcia Branstetter, U. TexasMarcia Branstetter, U. Texas Wilfred Post, ORNLWilfred Post, ORNL

Gerald Potter, LLNLGerald Potter, LLNL Michael Wehner, LLNLMichael Wehner, LLNL Youichi Tanimoto, Japan NICYouichi Tanimoto, Japan NIC
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Olemorten AamoOlemorten Aamo Oscar AguadoOscar Aguado Gavrikov AlexanderGavrikov Alexander Brard AmandBrard Amand Carlos AnselmiCarlos Anselmi Raymond ArrittRaymond Arritt Yusuf AwaluddinYusuf Awaluddin Robert BallentineRobert Ballentine Felipe BarroFelipe Barro Ambica BeharaAmbica Behara

Toomas AasToomas Aas Alejandro AguilarsierraAlejandro Aguilarsierra Joshua AlexanderJoshua Alexander Lior AmarLior Amar Faron AnslowFaron Anslow Alfredo ArroyoAlfredo Arroyo Nauman AwanNauman Awan Joan BallesterJoan Ballester Tom BarronTom Barron Pat BehlingPat Behling

Jorge AbadJorge Abad Jose AguileraJose Aguilera Lisa AlexanderLisa Alexander Jaisonthomas AmbadanJaisonthomas Ambadan Steve AnthonioSteve Anthonio Rodrigo ArroyoRodrigo Arroyo Philip AxePhilip Axe Guillermo BallestervalorGuillermo Ballestervalor Ana BarrosAna Barros Ruben BehnkeRuben Behnke

Abdelouahed AbahamidAbdelouahed Abahamid Adolfo AguirreAdolfo Aguirre Sadretdinov AlexandrSadretdinov Alexandr Bas AmelugBas Amelug Froissart AntoineFroissart Antoine Kristi ArsenaultKristi Arsenault David AxtmanDavid Axtman Szilveszter BaloghSzilveszter Balogh John BarryJohn Barry Rainer BehrendtRainer Behrendt

Ricardo AbarcaRicardo Abarca Nazmul AhasanNazmul Ahasan Vassil AlexandrovVassil Alexandrov Alexander AmesAlexander Ames Marta AntonelliMarta Antonelli Joaquim ArtetaJoaquim Arteta Orlando AyalaOrlando Ayala Angela BalouAngela Balou Idar BarstadIdar Barstad Erik BehrensErik Behrens

Sergio AbarcaSergio Abarca David AhijeyvchDavid Ahijeyvch Dumitrescu AlexandruDumitrescu Alexandru Farid AmidFarid Amid Chiara AntoniazziChiara Antoniazzi Craig ArthurCraig Arthur Javier AyllonJavier Ayllon Michael BalshiMichael Balshi Joseph BarsugliJoseph Barsugli Xu BeiXu Bei

Rodrigo AbarcadelrioRodrigo Abarcadelrio Hugo AhleniusHugo Ahlenius Vladimir AlexeevVladimir Alexeev Eddie AmirEddie Amir Joseph AntonyJoseph Antony Dan ArthurDan Arthur Jouon AymericJouon Aymeric Haythem BaltiHaythem Balti Laio BartLaio Bart JensJens--olaf Beismannolaf Beismann

John AbatzoglouJohn Abatzoglou David AhlfeldDavid Ahlfeld Ioannis AlexiouIoannis Alexiou Muhammad AmjadMuhammad Amjad Edward AntrobusEdward Antrobus Artixit ArtixitArtixit Artixit Majid AzadiMajid Azadi Magnus BaltscheffskyMagnus Baltscheffsky Timothy BarthTimothy Barth Tor BekkvikTor Bekkvik

Khalid AbbasKhalid Abbas Jon AhlquistJon Ahlquist Reda AlgendyReda Algendy Caspar AmmannCaspar Ammann Lai AnweiLai Anwei Saravanan ArunachalamSaravanan Arunachalam Muhammadirfan AzamMuhammadirfan Azam Muthukumar BaluMuthukumar Balu Christelle BartheChristelle Barthe Megan BelaMegan Bela

Mark AbbottMark Abbott Azadeh AhmadiAzadeh Ahmadi Andrea AlgieriAndrea Algieri
Teerachai Teerachai 
AmnauylawjarurnAmnauylawjarurn

Richard AnyahRichard Anyah Arun AryasomayajulaArun Aryasomayajula Akira AzamiAkira Azami Wolfgang BalzerWolfgang Balzer Patrick BartleinPatrick Bartlein James BelangerJames Belanger

Rachid AbboubiRachid Abboubi Ahmed AhmedAhmed Ahmed Chris AlgieriChris Algieri Ricardo AmorimRicardo Amorim Shigeaki AokiShigeaki Aoki Ali AsadiAli Asadi Arash AzaranfarArash Azaranfar Ray BambhaRay Bambha Mike BartonMike Barton Sylvain BelangerSylvain Belanger

Sameh AbdelazimSameh Abdelazim Farzan AhmedFarzan Ahmed Juana. AlgodonJuana. Algodon Jeff AmthorJeff Amthor Bonnie AonaBonnie Aona Hirofumi AsahiHirofumi Asahi Mina AzerMina Azer Jun BanJun Ban Saurabh BarveSaurabh Barve Gennady BelchanskyGennady Belchansky

Tilioua AbdelazizTilioua Abdelaziz Sultan AhmedSultan Ahmed Juan AlgodonJuan Algodon Jeff AmthorJeff Amthor Phornnarong AonchartPhornnarong Aonchart Ichio AsanumaIchio Asanuma Al AzharAl Azhar Junmei BanJunmei Ban JeanJean--christophe Basaillechristophe Basaille Larry BelcherLarry Belcher

Razagui AbdelhakRazagui Abdelhak Gokhan AhmetGokhan Ahmet Hussain AliHussain Ali Jaeho AnJaeho An Josep AparicioJosep Aparicio Jun AsanumaJun Asanuma Abdou AzizAbdou Aziz Lawrence BandLawrence Band Umutgul BasarUmutgul Basar Michal BeldaMichal Belda

Mohamed AbdelkaderMohamed Abdelkader HyunHyun--ju Ahnju Ahn Izhar AliIzhar Ali Xiaocun AnXiaocun An Duane AplingDuane Apling Yoshi AsaokaYoshi Asaoka Musa AzizovMusa Azizov Stefano BandeStefano Bande Enils BashiEnils Bashi Mark BeldingMark Belding

Fekih AbdellaliFekih Abdellali Kaiden AhnKaiden Ahn Meer AliMeer Ali Xipo AnXipo An Joseph ApodacaJoseph Apodaca Yoshihiro AsaokaYoshihiro Asaoka Mounir AzmiMounir Azmi Indranil BandyopadhyayIndranil Bandyopadhyay Salman BashirSalman Bashir Kader BeldjilaliKader Beldjilali

Sayed Abdel_rahmanSayed Abdel_rahman KwangKwang--deuk Ahndeuk Ahn Sappurd AliSappurd Ali Vagner AnaborVagner Anabor Karina ApodacaKarina Apodaca Ernest AsareErnest Asare Asvija BAsvija B Richa BandyopadhyayRicha Bandyopadhyay Preethi BaskarPreethi Baskar Andre BelemAndre Belem
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Expected 15,000+ accounts by end 2009Expected 15,000+ accounts by end 2009
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GB per day
GB per file

YearYear Volume (GB)Volume (GB)
2004 126
2005 7,014
2006 8,290
2007 15,667
2008 46,154

to Oct 1, 2009 68,660
2009 projected 93,861

total 145,910
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5779 United States5779 United States 81 Thailand81 Thailand 18 Bulgaria18 Bulgaria 7 Cape Verde7 Cape Verde 2 Asia/Pacific Region2 Asia/Pacific Region

1239 China1239 China 67 Chile67 Chile 17 Luxembourg17 Luxembourg 6 Uruguay6 Uruguay 1 Zambia1 Zambia

537 Germany537 Germany 58 Singapore58 Singapore 16 Croatia16 Croatia 6 Kazakhstan6 Kazakhstan 1 Syria1 Syria

498 Japan498 Japan 46 Iran46 Iran 14 Saudi Arabia14 Saudi Arabia 6 Belarus6 Belarus 1 Sudan1 Sudan

457 South Korea457 South Korea 45 Poland45 Poland 14 Romania14 Romania 5 Paraguay5 Paraguay 1 Oman1 Oman

397 France397 France 45 Austria45 Austria 14 Barbados14 Barbados 5 Pakistan5 Pakistan 1 Nigeria1 Nigeria

388 Canada388 Canada 43 New Zealand43 New Zealand 13 Peru13 Peru 5 Cyprus5 Cyprus 1 Lebanon1 Lebanon

343 Brazil343 Brazil 40 Ireland40 Ireland 12 United Arab Emirates12 United Arab Emirates 5 Armenia5 Armenia 1 Latvia1 Latvia

338 Taiwan338 Taiwan 39 Indonesia39 Indonesia 11 Venezuela11 Venezuela 4 Niger4 Niger 1 Kuwait1 Kuwait

301 United Kingdom301 United Kingdom 38 Colombia38 Colombia 11 Iceland11 Iceland 4 Mozambique4 Mozambique 1 Kenya1 Kenya

281 Spain281 Spain 36 Egypt36 Egypt 11 Costa Rica11 Costa Rica 4 Kyrgyzstan4 Kyrgyzstan 1 Jamaica1 Jamaica

259 Italy259 Italy 35 Denmark35 Denmark 10 Slovakia10 Slovakia 4 Ghana4 Ghana 1 Honduras1 Honduras

252 Australia252 Australia 32 Argentina32 Argentina 10 Cuba10 Cuba 4 Bosnia and Herzegovina4 Bosnia and Herzegovina 1 Georgia1 Georgia

237 India237 India 29 South Africa29 South Africa 10 Bolivia10 Bolivia 3 Trinidad and Tobago3 Trinidad and Tobago 1 Ethiopia1 Ethiopia

142 Switzerland142 Switzerland 29 Czech Republic29 Czech Republic 9 Slovenia9 Slovenia 3 Reunion3 Reunion 1 Dominican Republic1 Dominican Republic

139 Mexico139 Mexico 27 Ukraine27 Ukraine 9 Nepal9 Nepal 3 Panama3 Panama 1 Cote D'Ivoire1 Cote D'Ivoire

138 Russian Federation138 Russian Federation 26 Finland26 Finland 9 Estonia9 Estonia 3 Mongolia3 Mongolia 1 Benin1 Benin

118 Vietnam118 Vietnam 23 Israel23 Israel 9 Bangladesh9 Bangladesh 3 Madagascar3 Madagascar 1 Azerbaijan1 Azerbaijan

115 Netherlands115 Netherlands 22 Hungary22 Hungary 8 Serbia8 Serbia 3 Jordan3 Jordan 1 Angola1 Angola

111 Turkey111 Turkey 20 Senegal20 Senegal 8 Philippines8 Philippines 2 Tunisia2 Tunisia 1 Afghanistan1 Afghanistan

110 Hong Kong110 Hong Kong 20 Morocco20 Morocco 8 Lithuania8 Lithuania 2 Tanzania2 Tanzania

94 Greece94 Greece 19 Malaysia19 Malaysia 8 Europe8 Europe 2 Guam2 Guam

93 Norway93 Norway 19 Belgium19 Belgium 8 Cameroon8 Cameroon 2 Fiji2 Fiji

89 Portugal89 Portugal 19 Algeria19 Algeria 7 Macau7 Macau 2 El Salvador2 El Salvador

85 Sweden85 Sweden 18 Puerto Rico18 Puerto Rico 7 Ecuador7 Ecuador 2 Bermuda2 Bermuda

MetricsMetrics

120+ countries120+ countries
2750+ unique sites2750+ unique sites



MetricsMetrics
5436 com5436 com 21 sg21 sg 97 mx97 mx 7 ve7 ve 2 sn2 sn 1 sd1 sd
2869 edu2869 edu 21 il21 il 91 ch91 ch 7 si7 si 2 om2 om 1 rs1 rs
777 cn777 cn 21 id21 id 90 mil90 mil 7 ph7 ph 2 np2 np 1 pf1 pf
717 gov717 gov 21 be21 be 79 no79 no 7 my7 my 2 nc2 nc 1 ne1 ne
464 jp464 jp 15 hu15 hu 68 hk68 hk 7 lt7 lt 2 mk2 mk 1 na1 na
427 fr427 fr 14 th14 th 62 se62 se 7 is7 is 2 lv2 lv 1 mz1 mz
416 de416 de 14 hr14 hr 62 gr62 gr 7 fm7 fm 2 kz2 kz 1 gh1 gh
334 net334 net 13 pe13 pe 55 tr55 tr 7 cat7 cat 2 kg2 kg 1 er1 er
297 ca297 ca 11 ua11 ua 51 pl51 pl 6 lu6 lu 2 ke2 ke 1 eg1 eg
283 uk283 uk 11 ro11 ro 50 nz50 nz 5 cu5 cu 2 fj2 fj 1 dz1 dz
277 it277 it 11 int11 int 45 pt45 pt 4 info4 info 2 cy2 cy 1 du1 du
237 kr237 kr 11 co11 co 39 cl39 cl 4 ec4 ec 2 bt2 bt 1 cx1 cx
213 org213 org 9 vn9 vn 38 at38 at 4 bm4 bm 2 biz2 biz 1 by1 by
209 au209 au 9 pk9 pk 37 za37 za 3 tz3 tz 2 az2 az 1 bw1 bw
201 tw201 tw 9 mo9 mo 28 cz28 cz 3 ma3 ma 2 am2 am 1 bd1 bd
189 es189 es 9 ir9 ir 27 us27 us 3 eu3 eu 2 ae2 ae 1 ba1 ba
187 br187 br 8 sk8 sk 26 dk26 dk 3 bo3 bo 1 www1 www 1 aq1 aq
182 in182 in 8 ee8 ee 24 ie24 ie 3 bb3 bb 1 ws1 ws 1 an1 an

143 ru143 ru 8 cr8 cr 23 ar23 ar 2 yu2 yu 1 tn1 tn

98 nl98 nl 8 bg8 bg 22 fi22 fi 2 uy2 uy 1 sv1 sv
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The futureThe future
Fall 2009

Release of overhauled ESG-CET for CMIP5 and 
IPCC AR5

Fall 2009
Release of overhauled ESG-CET for CMIP5 and 
IPCC AR5

Spring-Summer 2010
Begin making CMIP5/IPCC AR5 data available to 
community

Spring-Summer 2010
Begin making CMIP5/IPCC AR5 data available to 
community

Winter 2009
Testing of ESG-CET gateways and node at > 5 sites 
worldwide

Winter 2009
Testing of ESG-CET gateways and node at > 5 sites 
worldwide
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