INQUA 2019 Paleoclimate Modelling

)|,V

Intercomparison Project

Distributing a huge volume of paleoclimate model data:
the successful collaboration between PMIP and ESGF

Jean-yves Peterschmitt! , Sébastien Denvil? , Guillaume Levavasseur? , Mark Greenslade? , Atef Ben Nasser?
1) LSCE-IPSL, L'Orme des Merisiers - Bat 701, 91191 Gif-sur-Yvette, France, Jean-Yves.Peterschmitt@Isce.ipsl.fr 2) IPSL, UPMC, Paris, France

Posters IV / P-4421
Date: 30th July 2019
}/ Time: 14:30- 15:15

DUBLIN
IRELAND

The Time (In the) Machine
The PMIP4-CMIP6 experiments...

A Brief History of PMIP Time

Other PMIP4-CMIP6
experiments

DB online 1996 2005 2011 2019 past1000 ...contribute to the CMIP6 question:
Size 1.7 Gb 482 Gb distributed distributed . ligl27k Other PMIP4 experfpents H d th E th Svst d i f ! 5
' several Th LOTS of Tb ... midPliocene-e0i400 (non-XVIP6) OwW aoesS (ne ear ystem respond 1o 1orcing:
Distribution ftp server DODS server CMIPS CMIP6 + Igm sensitivity
LSCE (+PCMDI) LSCE ESGF ESGF *  deglaciation _
PMIP4-CMIP6 entr e quaternary interglacials
Number of 2 18 75 20 CMIP6 entry card « Isotope modelling
groups/models At least one of: .
« midHolocene
Number of 11 10 12 14 . Igm <
countries 5
1000
Data format & NetCDF NetCDF NetDCF NetCDF "~>: © PMIP1 O BCC-CSM1-10 CSIRO-Mk3-66D HadGEM2-ESO MPI-ESM-P_p1
Convention AMIP/GDT CMIP+PMIP2/CF CMIP5/CF CMIP6/CF E o PMIP2 O SeMats S ZS;ZO'ZMBL%,*?E%EM&:&? i S
O GISS-E2-R
PMIP3 CM“;gthry cand g Reconstructions
Ok oMIP I-\I-/I!_(?Sl;cl'mterglan/ial historical E 500 +
Main experiments 6k Same as PMIP 1 : : + Viid Hocene Tiarm 3 PP 1S o
51k + Last Millennium Period & OA / O g
. S &R g
+ Last Deglaciation DECK (CMIP = JO_ ) %‘g g gg*
+ DeepMIP + ... SE'gntrOI é’ 0 g @ ;B* E % %* o ° . °
- - - © o o
Example 'T&%‘?‘f IPSL CL|\I<I/I4D\Z/1 MR IPSL-CM5A-LR IPSL-CM6A-LR ;Eﬁﬁtaico c pw{ | esm
: ()
IPSL atmos 6250 x L11 96x72 x L19 96x95 x L39 144x143 x L79 A $
: S —500
Example CCE;\TE, CCCSC|3||\Q ; R CESM?2 PMIP4—C|\/||P§ d_ata IN < Europe  N.E.America  N. Africa E. Asia
NCAR atmos ' 288x192 x L26 288x192 x L32 The ESGF distributed DB

128x64 x L18 128x64 x L 17

S— — —— ——

DECK = Diagnosis, Evaluation, and Characterization of Klima Experiments

PMIP4 Treasure Island

The PMIP4 participants as of July 23rd 2019

PMIP web

Great Expectations
ESGF and the MIP data distribution

THE MAN WHO
MADE A MONSTER |

The PMIP4-CMIP6 participants PMIP4 wiki

Information as of July 23rd 2019

CMIP6 Terms of Use: data should be licensed under the Creative Commons Attribution-ShareAlike 4.0 International License

Mid Pliocene

ox L ok 2|l wamperion | oo | AT ool How can we successfully share TERABYTES of model
Countr . . . . . .
institution_id ’ piControl (1%25(;1/2235) midHolocene Ilgm lig127k mideF;Izzggne- experiments i_lon E{/—Iat X i_lon lxe{/_lat X source_id d ata 7 US e Stan d ard S |
Done Done Done Done Done ? De;:)GMIP 192x96 x L47 126859 x L46 AWI-ESM-1-1-LR
L Aw Germany « PMIP 3 & 4 data files are hosted in the Coupled Model
Done Done Done Done Yes 192x96 xL47 | 256x220 xL40 MPI-ESM1-2-LR Intercomparison Project (CMIP 5& 6) distributed database
2 | CNRM-CERFACS | France 500 Yes 010 STAZEX ] 362204 xL75 CNRM-C6-1 « The standards and tools for handling the data are defined and
e . o ol me N Mo p56x128 130 | 362196 x L30 CAS.ESMLO main_tained by the Earth System Grid_ Federation (ESGF).
Yes Yes « Climate and Forecast (CF) convention
Done Cube96 xL32 | 360x218 xL30 FGOALS-f3-L
o A China . e - e - « Data Reference Syntax (DRS)
Done end-2019 August 2019 end-2019 August 2019 end-2019 180x90 x1.26 360x218 x1.30 FGOAL-g3 e Controlled VocabU|aI’y (CV)
5 | CSIR-Wits-CSIRO |  South Africa Cubel92xL35 | Cube384xL35 VRESM-1-0  Data Request (DR)
. . e - e e o e Do | svazotar | ssostentao NMLCMAS - Standards make it possible to efficiently and reliably exchange
7 IPSL F 500 Done >0 N 550 200 Y 144x143xL79 | 362x332xL75 IPSL-CMBA-LR and use data
end2089 2290 « Standard NetCDF file format: self-documented binary file I 9 ] . /
8 '::(szl Korea Done No Cube48xL32 | 360x200 xL52 KIOST-ESM format that can be eaSin handled by programs [ S a 1 Ve.
g | (University of Japan Done Yes Yes Yes Yes 12864 xL40 | 360056 xL63 MROC-ES2L e Standard variable names and metadata (units, axes, _ _
Tokyo and August 2019 August2019 | September 2019 | September 2019 MIROC4m
JAMSTEC) i g p p description, ...) Frankenstein movie, 1931
10 MPI-M Germany Done Septer:EZrzow Jul;(z?ng Jm;;fng Yes 192x96 xL47 | 256x220 xL40 MPI-ESM1-2-LR e 1 Variable/file, and standard file names
11 MRI Japan Done Done Done Done Done Done 320x160 x L80 360x364 xL61 MRI-ESM2-0 o Staﬂdal’d dOcumentation P M I P d a_ta O n ESG F 20 19
| nasadss Usa , N Sone Ve Done 0 14600XL40 | Lo GISS-£21-G « Data files can be searched on any ESGF portal, and will be ’
' Cube90 x L102 GISS-E3-G i
" — " — - downloaded from the ESGF Data Nodes (DN) hosting the data
13 NCAR USA ? 288x192 X132 | 320x384 xL60 CESM2 : . : .. : :
End-2019 September 2019 End-2019 September 2019 | September 2019 ° DN are malntalned my major partICIpatlng mode”lng groups Or Please Combi ne the dlfferent
NCC Done DecN20019 EndN20019 EndN20019 EndN20019 EndN20019 DeepMIP 14806132 | 360x384 xL70 NorESMz-LM countries -
14| eeery Norviay — — models correctly to avoid
Done End 2019 July 2019 End 2019 Done Done 144x96 xL26 360x384 xL70 NorESM1-F C reatl n g a m O n Ster I
15 NUIST China Done No Done No Done No 192x96 xL47 384x362 xL46 NESM3 Precipitation / 6k - Ok Annual mean .
D bone ves pone ves 512x256 xL91 | 362x292xL75 EC-Earth3 oL SR
EC-Eart.h- one September 2019 | September 2019 | September 2019 | September 2019 X X e SRR i DR IR A0 2 B Y
16 g:gii:c':mm Sweden Enc\j(e;)lg 320x160xL62 | 362x292xL75 EC-Earth3-Veg-LR
University) No No No No 512x256 xL91 | 362x292 xL75 EC-Earth3-Veg o .
17 UK L\\Acoa'_dme:mic UK Done No Done Yes Done Yes Yes 192x144 x1L.85 360%x330 xL75 HathGK:;gAng;;LL Se n S e an d Se n S I t I V I ty
Community
18 UTAS Australia 0ctob’:cr)2019 Octob'\:r)2019 Octob'\(le(r)2019 0ctob2?2019 ves 6436 x 118 128x112xL31 CSIROMGL-A-3 — o v vvom . v s — ~ ' Th e P M I P WO r kl n g g rO U p S
19 UofT Canada Done Yes Done Done 288x192x126 | 384x320 XL60 UofT-CCSM4 Tl e o -750 -500 -2I50 -1!00 -5!0 5!0 1(")0 2.'l50 5(!)0 75-(; '
T e mm / year . . .
20 | VUAmsterdam | The Netherlands Done Endltl20019 Done End’tlgom Last Degla 64x32 xL3 120x65 x L20 iLOVECLIML.2 R 6ka - Oka /\ 1 P M I P d ata, d | St rl b u tl O n
N M. Kageyama
U Running status Available in CMIPS DB : =  Past2Future: insights from a constantly varying past
5 expected completion date (nbiens xnbiyearsiniCMIP6 DE) CMIP6 Controlled Vocabulary lists:  Institute Model CV @ gihub ) e J. Hargreaves’ C. Brieﬂey’ P. Braconnot
g No(t running) Yes Available in PMIP4 DB CMIP6 CMIP6 Participation Guidance for Modelers ~ CMIP6 Data Request an | aew | aw | aew | ew | & oL PP
Done Won't do (nb years in PMIP4 DB) ESGF CMOR3 ESGF Node @ IPSL o el e Past2K
J. Jungclaus
. . :  PMIP-DATA
SC lentists In WO N d er I an d o P. Bartlein, S. Harrison, P. Bartlein, M. Cruciix, A. Paul

16°N 12
Latitude

« Data assimilation
M. Crucifix
e PlioMIP
A. Haywood, H. Dowsett

 Quaternary Interglacials
B. Otto-Bliesner, D. Lunt

How can we help you write your own book ?

Typical MIP data usage workflow
(Let us know what you needs)

World Climate Research Programme

CMIPGESGF pc?rtal

You are at the ESGF-NODE.IPSL.UPMC.FR node

Technical Support

« Determine which variables you need, at which frequency (use the Data - R e e 5 e, e Pre-Pliocene climates
Request if you don’t know what is theoretically available), from which e e D. Lunt, B. Otto-Bliesner
2ElnS i | | | I — -  |Ice sheet uncertainties

e Query an ESGF portal to determine for which models the variables are ern—— A Abe-Ouchi
available o « |Isotope modelling
 |PSL ESGF node: https://esqgf-node.ipsl.upmc.fr/ e e i

« Download the required data for all the available models ' A, A [LSEIEIEE
« Use http/globus/opendap download, or wget script generated by the portal Swmn | S O ae o aming * Last Deglac lation
 Use the synda ( http://prodiguer.github.io/synda/ ) tool to automatically Lo | ASSISIEATINL txrie) (rweons cusol (06 s (s i (501 S R. lvanovic, L. Gregoire, D. Roche

download/update data — i
« synda can be used by institutes to maintain a local mirror of the most e ¢ e s e oo A
requested variables il L e e e

« Use cdo (Climate Data Operators) and the nco (netCDF operator) toolkit to o
preprocess/reduce the downloaded netCDF data e e e e e

» Analyze the data: | | | — References
« Use your favorite analysis software to interactively analyze the data CETTT R R e
 Write a script to easily reproduce the analysis if the data files are updated, e ) ’ _ _ _ _

or when more models become available * PMIP: https://pmip.Isce.IpslL.fr/
« If you are not comfortable (yet) with programming, you can use an ipython o g e PMIPA4: https://pmip4.lsce.ipsl.fr

Data Node: vesg.ipsl.upme.fr
Wersion: 20190614

notebook to combine interaction+script
« Let us know about your needs, so that we can check if they could be added
to a portal similar to the climatedimpacts portal (https://climate4impact.eu/ )
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« CMIP6 Data Request:
https://earthsystemcoq.org/projects/wip/CMIP6DataRequest

e CMIP6 CV: https://github.com/WCRP-CMIP/CMIP6 CVs

e es-doc search: https://search.es-doc.org/
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...and win a demo !

We thank IS-ENES for supporting several
tools used by ESGF, CMIP and PMIP
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