
Coupling CROCO
with other models using OASIS
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Coupling philosophy
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Coupling philosophy

!"#$#%&'( )!*+,-%"./0123+4+%#+,%$*+%#05678&09+68'0:265-;8(006<5.=8518,8*0:26+489+>+602+98,.8
'?@A"'#78(0:60:1+78A4,-*+B

$.8518,81+.80C865D4,45+18)-0.8,-8+E+*:.,D6+8C56+=8240>595-;8C:-*.50-18F35*38,4+8*,66+985-8.3+8/09+618
.3+/1+6>+1G8

• ?E*3,-;+80C8>,45,D6+18,-98.5/+85-.+4206,.50-18)H#&$I?865D4,4J=
• H,4,66+68+E*3,-;+18)&'(865D4,4J=8
• K45985-.+4206,.50-18)#'@$H@865D4,4J=

$.83,18.3+8,9>,-.,;+80C8D+5-;G
• -0-%5-.4:15>+78+,1J85/26+/+-.,.50-G80-6J8,8C+F8*,66185-8.3+8/09+68.5/+81.+225-;78,-98,8C+F8
,995.50-,6840:.5-+1

• "8*0//0-85-.+4C,*+8C048,8>,45+.J80C8/09+618)+B;B8'@!'!78L?&!78#M@A?N78OOPQ=
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The OASIS-MCT coupler

OASIS



Coupling philosophy

!"#$#%&'(85/26+/+-.,.50- *,661G

• $-5.5,65R,.50-
0,151S5-5.S*0/2)Q=
0,151S;+.S60*,6*0//)BB=

• T+C5-5.50-1
0,151SF45.+S;459)Q=
0,151S9+CS2,4.5.50-1)Q=
0,151S9+CS>,4)Q=

• ?E*3,-;+8C5+691 )F5.35- .5/+81.+225-;=
0,151S2:.)Q=
0,151S;+.)Q=

• A5-,65R,.50-
0,151S.+4/5-,.+)Q=
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OASIS-MCT implementation in models



Coupling sequence
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Example

Exchange phase is called every time step but the effective exchanges are only performed at the defined coupling frequency

WAVE

restart.ww3

croco_ini.nc

OCEAN

0           90           180         270            360        450         540          630           720                   3240 3330        3420       3510        3600

0                         180                         360                              540                           720     3240                          3420                        3600

wav.nc

oce.nc
0                                                             360                                                            720                   3240                                                           3600O

AS
IS

LOCTRANS
SCRIPR wav.nc

oce.nc

LOCTRANS
SCRIPR

LOCTRANS
SCRIPR

LOCTRANS
SCRIPR

LOCTRANS
SCRIPR

LOCTRANS
SCRIPR

advance model time step
send model field to the coupler

receive ocean field from the coupler
receive wave field from the coupler

dt wave = 90s 

dt coupling = 360s

LOCTRANS = time operation
SCRIPR = grid interpolation

Requested restart files 
for the coupler

dt oce = 180s

restart.ww3

croco_rst.nc

Updated
restart files 



Transformations performed by OASIS-MCT

!"#$%&'(')*+,!$-./01#2$-34$02.-#556

• 789#$72345:.29378.45$;<%,!=&>'?6
• (>'!&>! 4.$789#$72345:.29378.4@$7"#$845734734#./5$:8#1A$85$72345:#22#A
• &,,B+B< 7"#$3--/9/137#A$:8#1A$.C#2$7"#$-./0184D$0#28.A$85$#E-"34D#A
• &FG=&HG 7"#$3C#23D#A$:8#1A$.C#2$7"#$-./0184D$0#28.A$85$72345:#22#A
• !I+(> 7"#$98489/9$C31/#$.:$7"#$:8#1A$:.2$#3-"$5./2-#$D28A$0.847$.C#2$7"#$-./0184D$0#28.A$85$72345:#22#A
• !I+&J 7"#$93E89/9$C31/#$.:$7"#$:8#1A$:.2$#3-"$5./2-#$D28A$0.847$.C#2$7"#$-./0184D$0#28.A$85$72345:#22#A

• KL$5037831$847#20.1378.45$;',=(M=?6
• N(<(>G&= 847#20.1378.4$O35#A$.4$3$1.-31$O8184#32$3002.E89378.4
• N(,BN(, 847#20.1378.4$O35#A$.4$3$1.-31$O8-/O8- 3002.E89378.4
• ,%>'G=F P57$.2$K4A$.2A#2$-.45#2C378C#$2#930084D
• L('!QH! A85734-#$R#8D"7#A$4#32#57*4#8D"O./2 847#20.1378.4$;>$4#8D"O./25?
• H&B'QH!>$4#32#57*4#8D"O./2 847#20.1378.4$R#8D"7#A$OS$7"#82$A85734-#$34A$3$H3/55834$:/4-78.4

'##$%&'('$934/31$:.2$9.2#$A#7381#A$84:.29378.4
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OASIS-MCT namelist file

(3+8-,/*0:26+ 518.3+8-,/+651. C56+8.340:;38F35*38J0:8F566812+*5CJ8F35*38C5+6918F5668D+8*0:26+9B8

"8C541.81+*.50-8;,.3+418;+-+4,681+..5-;1G8888888888888888

2022

namcouple

# NFIELDS: total number of fields being exchanged
$NFIELDS
23
########################################################
# NBMODEL: number of models and their names (6 characters) 
$NBMODEL
3  wrfexe wwatch crocox
########################################################
# RUNTIME: total simulated time for the actual run in seconds (<I8)
$RUNTIME
86400
########################################################
# NLOGPRT: debug and time statistics informations printed in log file 
$NLOGPRT
1 1



OASIS-MCT namelist file

(3+8-,/*0:26+ 518.3+8-,/+651. C56+8.340:;38F35*38J0:8F566812+*5CJ8F35*38C5+6918F5668D+8*0:26+9B8

"81+*0-981+*.50-8240>59+18.3+85-C04/,.50-80-8+E*3,-;+98C5+691B8
"8.J25*,681:D%1+*.50-8C0480-+8+E*3,-;+98C5+698600<1865<+G8888888888

Þ!"#$%&%"'(")$*+',-./ (&./%"+$)"#/"(',)0"&)"12/"+3'+'456789:5456789:5;6<=9>8?@4<!585;8?"0&3/+1'3AB"
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namcouple

CROCO_SSH WW3__SSH 1 360 1 oce.nc EXPORTED
318 248 318 248 ocnt ww3t LAG=180
R 0  R 0
SCRIPR
DISTWGT LR SCALAR LATLON 1 4

Line 1: OASIS name for field in sending model
OASIS name for field in sending model in target model
Unused digit
Coupling period
#of transformations (here 1 interpolation)
Restart file name
Keyword: EXPORTED = field written only at the end of the simulation 

EXPOUT = field written at every coupling time step in restart file

Line 2: # of points of the sending and target grids, names of the sending and target grids, LAG=dt of sending model
Line 3: type of grid (Periodical or Regional) and # of overlapping points for sending and target models
Line 4: keywords for transformations to perform 
Line 5: Parameters for each transformation



OASIS-MCT additional files

• (40/7$:81#56
• !"#$%&$'()*"#+'$,"-',%."'$/'0"'01)*2'(/&')3)$)%*)4%$)/35'%32'$,"-'6)**'0"'%1$/7%$)8%**-'6&)$$"3'%$'$,"'"32'/('$,"'#)71*%$)/3'
(/&'$,"'3"9$'/3"+'/8":385'%$7:385'6%.:38

• ;%7"*)#$ ()*"+'3%78/1<*"

• H28A$D#4#237#A$:81#56$$,"#"'()*"#'%&"'&"=1"#$"2'(/&')3$"&</*%$)/3#5'$,"-'%&"'%1$/7%$)8%**-'01)*$'%$'$,"'0">)33)3>'/('$,"'
#)71*%$)/3'0-'%**'7/2"*#+'>&)2#:385'7%#?#:385'%&"%#:38

• H28A$847#20.1378.4$D#4#237#A$:81#56$$,"#"'()*"#'%&"'01)*$'%1$/7%$)8%**-'0-'@ABCB'%88/&2)3>'$/'$,"'<&".)/1#*-'8)$"2'>&)2'
()*"#5'%32'$/'BD!CE!'#"$$)3>#')3'$,"'3%78/1<*"+'&7<F66G$F$/F/83$FHCBIJKI:385'&7<F/83$F$/F66G$FHCBIJKI:38'L

• <.D$:81#56$#"."&%*'*/>'()*"#'%&"'<&/218"2'0-'@ABCB5'$,"-'#,/1*2'0"'8,"8?"2'%$'$,"'"32'/('$,"'#)71*%$)/3'/&')('#/7"$,)3>'
>/"#'6&/3>'21&)3>'$,"'#)71*%$)/3+'

• 3/1$:MMMMMM +'@ABCB'*/>'()*"
• 8&/8/9:$)7"&#FMMMM5''66%$8,:$)7"&#FMMMM'+'@ABCB'*/>'()*"'(/&'$)7"'#$%$)#$)8#'
• 2"01>:&//$:MN5'2"01>:&//$:MO'+'*/>'()*"#'(/&'$,"'7%#$"&'<&/8"##/&'(/&'"%8,'7/2"*
• 2"01>:3/$&//$:MN +'*/>'()*"#'(/&'/$,"&'<&/8"##/&#'(/&'"%8,'7/2"*
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Steps to setup a coupled simulation

PNQ K"$'$,"'#/1&8"'8/2"#
POQ B"$R1<'-/1&'8/3()>1&%$)/3'%&8,)$"8$1&"'%32'"3.)&/37"3$:'S/1'8%3'1#"+'8&/8/T8&"%$"F8/3()>:0%#, P%**R<&/2R8<* /<$)/3Q
PGQ D/7<)*"+'

• U)&#$'8/7<)*"'@ABCB
• I,"35'8/7<)*"'-/1&'7/2"*#')3'8/1<*"2'7/2"'P6)$,'$,"'#%7"'3"$82( *)0&%&)"#'%32'8/7<)*"&#Q'
;V+'D!@D@'8%3'%*$"&3%$)."*-'0"'8/7<)*"2'%1$/7%$)8%**-'6,"3'*%138,)3>'$,"'&13'6)$,)3'$,"'8/1<*)3>'$//*0/9

PWQ E"&(/&7'<&"R<&/8"##)3>'(/&'-/1&'2)(("&"3$'7/2"*#
PXQ H"()3"'$,"'3%7"*)#$# %32')3<1$'()*"#+'

• @ABCB'3%78/1<*"
• Y/2"*#Z'3%7"*)#$#+'8&/8/:)35'66GF>&)2:)3<5'66GF#,"*:)3<5'3%7"*)#$:)3<1$
• D&"%$"'&"#$%&$'()*"#'(/&'$,"'8/1<*"&''''''''''''

P[Q !133)3>+'*%138,'$,"'7/2"*#'#)71*$%3"/1#*-5'":>:+'7<)&13 R3<'W'66%$8, +'R3<'W'8&/8/9
P\Q @1$<1$#+'8,"8?'*/>'%32'/1<$1$ ()*"#'
Þ !"#$%&#'()*#+,%-.*/0#1&,234#$%&,#5%&+.*1#,&36#5'*57#8'*#12/*302%30#%"#8'*#4,210#23#(..#4,21#"2.*0#9/%1*.0#(31#:;<!<#4,210#(31 /(070#"2.*0=
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Summary

]#"'8%3 %*$"&3%$)."*- 1#"'$,"'
8/1<*)3> $//*0/9 $/'<"&(/&7
#$"<# XR['7/&"'"%#)*-



Hands on

• D/1<*)3>'8&/8/ 6)$,'%'$/-'7/2"*'$,%$'7)7)8'%3'%$7/#<,"&)8'7/2"*
• B)7<*"&
• S/1'6)**'2/'$,"'7%)3'#$"<#'(/&'8/1<*)3>'8&/8/ 1#)3>'$,"'>"3"&)8'8/1<*"&'/%#)#

• I,"'%$7/<,"&)8 $/-'7/2"*'+'6,%$')#'2/"#'^

• !"%2'%'6&( /1$<1$'()*"'PG',/1&*-'/1$<1$')3'/1&'8%#"Q

• B"32'%$7/#<,"&)8'()"*2#''$/'D!@D@'+'
• B1&(%8"'6)32'#$&"##'P4/3%*5'7"&)2)/3%*'%32'7/21*"Q
• B1&(%8"',"%$'(*19"#'P#/*%&'#,/&$'6%."'%32'3"$'3/3R#/*%&',"%$'(*19"#Q
• _.%</&%$)/3'(*19"#

• !"8")."'/8"%3'()"*2#'(&/7'D!@D@'+''
• BBI
• `/3%*'a'Y"&)2)/3%*'#1&(%8"'81&&"3$#'P]81&& a'b81&&Q

CROCO coupling with a toy atmospheric model

Detailed description are available here :
https://croco-ocean.gitlabpages.inria.fr/croco_doc/tutos/tutos.16.coupling.simple.html [ not fully up-to-date ]

https://croco-ocean.gitlabpages.inria.fr/croco_doc/tutos/tutos.16.coupling.simple.html


CROCO coupling with a toy atmospheric model

c'U)&#$'8&"%$"'-/1&'6/&?'2)&"8$/&-
mkdir -p /home/studentXX/lustre/AirSea/RUN_TOY_TEST
cp /home/student33/lustre/AirSea/Run_OA_toy/NOTES_TP.txt RUN_TOY_TEST

c'd%138,'%3')3$"&%8$)."'e/0#
qsub -X -I -l select=1:ncpus=6:mpiprocs=6 -q serial -l walltime=02:00:00 -P WCHPC

# Go into your Run directory and copy 
cd /home/studentXX/lustre/AirSea/RUN_TOY_TEST
cp -r /home/student33/lustre/AirSea/Run_OA_toy/* .
cp: overwrite ‘./NOTES_TP.txt’? N

cccccccccccccccc
c'B/1&8"'$,"'"3.'()*"#'(/&'8/7<)*"&'%32'3"$82(
source myenv_mypath.sh

Deployment [ see all instructions in NOTES_TP.txt ]



CROCO coupling with a toy atmospheric model

cNQ'D/7<)*"'D!@D@'8/2"')3'@A'8/1<*)3>'7/2"'6)$,'$,"'@ABCBG'8/1<*"&'+'
• 8,"8?')3'8<<2"(#:,5+'2"()3"'YEC5'@AFD@]EdC;K'%32'U!DFV!S'%32'132"( DdCYAI@d@KS'
• 8,"8?')3'e/08/7< +'
UDf)(/&$
YECUgMf7<))(/&$
PRISM_ROOT_DIR=/home/apps/chpc/earth/OASIS3-MCT_3.0_branch/oasis3-mct/CHPC_oa3-mct_intel2020

./jobcomp

cOQ'd)3?'$,"'"9"81$%0*"'8&/8/ $/'8&/8/9
ln -sf croco crocox

#3) Creation of the SCRATCH dir. for croco outputs
[ ! -d SCRATCH ] && mkdir SCRATCH

CROCO compilation for OA coupling with oasis 



CROCO coupling with a toy atmospheric model

Get in put files for croco and for atm -toy

cNQ'K"$'$,"'D!@D@FUCd_B
cd CROCO_FILES
ln -sf /home/student33/lustre/Data/croco_grd.nc .
ln -sf /home/student33/lustre/Data/croco_ini.nc .
ln -sf /home/student33/lustre/Data/croco_bry.nc .
ln -sf /home/student33/lustre/Data/croco_blk.nc .
cd –

cOQ'D&"%$)/3'/('$,"'$/-')3<1$'()*"#'+''(&/7'%'6&( /1$<1$'()*"'(&/7'MNRh%3.ROMMX'$/'GNRh%3ROMMX5'6)$,'/1$<1$'"."&-'G',/1&#''i'#""''
jkBD!CEIHC!lT$/-F>"$()*":#,

OASIS_SCRIPTS/create_oasis_toy_files.sh TOY_FILES/wrfout_d01_20050101_20050201_fortoya_NC4.nc 
toy_atm.nc wrf '2,249'



CROCO coupling with a toy atmospheric model

Creation of  the OASIS restart files

cccccccccccccccc
cD&"%$)/3'/('$,"'@ABCB'&"#$%&$'()*"#'i'#""'jkBD!CEIHC!lT8<*F>"$&#$:#, a'jkBD!CEIHC!lT8<*F>"$()*":#,
c
c'NQ'(/&'$/-F%$7 fm'%$7:38
export SCRIPTDIR=./
OASIS_SCRIPTS/create_oasis_restart_from_calm_conditions.sh TOY_FILES/wrfout_d01_20050101_20050201_fortoya_NC4.nc 
atm.nc wrf "TOY_V_01 TOY_U_01 TOY_TAUX TOY_TAUY TOY_TAUM TOYSRFLX TOYSTFLX TOY__EMP TOY_UOCE TOY_VOCE TOY_PSFC 
TOY__SST TOY__SSH TOY_T0M1 TOY___HS TOY__DIR TOY_TWOX TOY_TWOY TOY_TAWX TOY_TAWY TOY__CHA"

c'OQ'(/&'8&/8/ fm'/8":38
export SCRIPTDIR=./
OASIS_SCRIPTS/create_oasis_restart_from_calm_conditions.sh CROCO_FILES/croco_grd.nc oce.nc
croco "CROCO_SST CROCO_SSH CROCO_NOCE CROCO_EOCE"



CROCO coupling with a toy atmospheric model

3 days (1-3 janv 2005) coupled simulation

cd%138,)3>'(/&'G'2%-#'6)$,'/1$<1$'(/&'8&/8/ "."&-'2%-#'%32'"98,%3>"'6)$,'$/-F%$7 "."&-'G',/1&#
mpirun -np 4 ./crocox croco.in : -np 2 ./toyexe

@1$<1$#'%&"')3'BD!AIDnT



CROCO coupling with a toy atmospheric model

Namcouple

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!"#$%&"%& '"()*%+', %-*.("/%,0"/12"34565789:#;
!"<0)=12>&".&0> %-"*20?%1.& ?02&%1-&"1/"345657"
!"@.("-1= 1@&1,0(0 '20"A'2B0> CD1(".&0>C
!"E1-F("$0&%('(0 (1"'&B *20+%&%1-& 12"A'B0 &.GG0&(%1-&"H1'&%&$0,*I+02/'+&;/2J;"
!
!"4-) ,%-0"@0G%--%-G =%($ !"%& %G-120>;"K,'-B",%-0& '20"-1("',,1=0>;
!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!"DL6MNE5O"(1(',"-.A@02 1/"/%0,>& @0%-G 0P+$'-G0>
QDL6MNE5
R
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!"DK93EMNO"-.A@02 1/"A1>0,& '->"($0%2 -'A0& HS"+$'2'+(02&J"
QDK93EMN
T"(1)0P0 +21+1P
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!"UVD#69MO"(1(',"&%A.,'(0> (%A0"/12"($0"'+(.', 2.-"%-"&0+1->&"HW6XJ
QUVD#69M
TYRTZZ
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
… Run duration 3 days [ in 

second ]

Name of the model [ for oasis ]

9 fields exchanged : 
• 3 from Ocean =>  Atmosphere
• 6 from Atmosphere => Ocean



CROCO coupling with a toy atmospheric model

a;AYF@ABCB';VFICY_FBI_EBfOW5
H_dIAFIfNMoMM5
K!CHFUCd_;AY_fp>&)2F%$7:38p'T

a;AYFUDIFB_;H'DISE_FUDIfpUCd_Bp5
D;AY_FUCd_fp$/-F%$7:38p5
bAd]_fNM'T

a;AYF!_DbFUC_dHB';VF!_DbFUC_dHBfG5
D!DbUC_dHBPNQfpI@SFFBBIp5
D!DbUC_dHBPOQfpI@SF]@D_p5
D!DbUC_dHBPGQfpI@SFb@D_p'T

a;AYFB_;HFUC_dHB';VFB_;HFUC_dHBf[5
DB;HUC_dHBPNQfpI@SFIA]qp5
DB;HUC_dHBPOQfpI@SFIA]Sp5
DB;HUC_dHBPGQfpI@SFIA]Yp5
DB;HUC_dHBPWQfpI@SBIUdqp5
DB;HUC_dHBPXQfpI@SB!Udqp5
DB;HUC_dHBP[QfpI@SFF_YEp'T'

Atmospheric  toy model namelist

Number of time step of 3 hours read and 
send

"dt" of the atm toy model in second = 3h. 
It drives the coupling frequency

The wrf output file read by the atm toy 
model

The fields received from croco through 
oasis coupler

The fields send to croco through oasis 
coupler



CROCO coupling with a toy atmospheric model

Exercices

• C2$1"&%"12/"+',-.&)D"(3/E,/)+A"F"
• 62$)D/"1'"3,)"$"%&*,.$1&')"'("GH"0$A%

• )$*+',-./
• :<I?!JK>85:B)$*
• +3'+'B&)


