Implementation and validation of
Ol analysis In a coupled
ALARO/SURFEX system



Introduction

* the aim - conduct a short cycled experiment in ALARO
coupled with SURFEX

- compare evolution of surface fields
(SURFEX and ISBA)

* A one week run with ALARO/SURFEX was performed,
and the results were compared to the operational
ALARO (cy43t2)



About model

Domain 589x589

1 km resolution

1 h RUC

first guess for start of experiment was from operational

For .sfx file is made dynamic adaptation (preplbc) from ELSCEF file and after that
IS cycled upper air and surfex fields

In canari - change of namelist

ICMSHANALINIT.sfx — guess, ICMSHANAL+0000.sfx with this file integration
doesn’'t work good



* After canari the SFX.SST field in
ICMSHANAL+0000.sfx appears to be
erroneous

* This leads to a segmentation fault
after one time step
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Image

libifeoremt.so.5
libpthread-2.26.s
libpthread-2.26.s
libmbed.s0.1.0.28
libuet ib.so.0.0.
libuep.so.0.0.0
libopen-pal .so.40
libopenpal.so.40)
libmpi.so.40.20.5
libmpi.so.40.20.5
libmpi  mpifh.so.4
MASTERODB
mpl waitany _mod. FO0
MASTERODB
MASTERODB
MASTERODB
MASTERODB
MASTERODB
MASTERODB
MASTERODB
MASTERODB
MASTERODB
MASTERODB
MASTERODB
MASTERODB
MASTERODB
MASTERODB
MASTERODB
libe2 26,50
MASTERODB

rPC

000014814E64362C
000014813B166300
000014813B1627E3
000014812936C12E
D00014812AGESIES
D00014812AFOFBFA
00001481394BB02C
000014581394C1815
000014813E13EAFF
000014813E16C82D
000014813 E45AB40
000000000594BATG

0000000002EFS8D3
0000000002EFGCFC
0000000001BAACOS
0000000001983205
00000000016B3D65
000000000DDBEB47T
0000000000BF545C
0000000000443F92
000000000041BB A5
0000000000412AE1
000000000041 2858
00000000004125B2
0000000000411A44
000000000040CECT
000000000040CBC2
DO0014813ADBAFSA
000000000040CADA

Routine Line

for  signal handl
Unknown
pthread spin_lock
Unknown
Unknown
ucp  worker progre
opal progress
ompl_sync_ wait mt
ompi_request  defa
MPT  Waitany
pmpl  waltany

mpl_waitany mod m &2

slecomm [P sleomm 385

sleomm 187
call sl 259
call sl stack 91
gp_model 583
gp_ model stack 71
scanZm 503
stepo_ 313

entd 1207
cntd 152
ent2 109

cntl 125
cntl) 165
MAIN 148
Unknown
__libe start main
Unknown

Source

Unlknown Unknown
Unknown Unknown
Unknown Unknown
Unlknown Unknown
Unknown Unknown
Unknown Unknown
Unlknown Unknown
Unknown Unknown
Unlknown Unknown
Unlknown Unknown
Unknown Unknown

sleomm. Fo0
sleomm . FOD)
call sLFO0
call sl stack.FOO
gp_model FO0
gp_model  stack.FO0
seanZm. F9(0)
stepo . FO0
centd . FO0
cntd. FO0
ent2. FO0
ent1.FO0
cent().FO0
master. FO0
Unlknown Unknown
Unknown Unknown
Unlknown Unknown

ifs.stat

10:59:14 000000000 CNT3 -999 4.153 4.153 4.443 0:00
0:00 0.00000000000000E -+ 00 NGB OMB
10:59:22 DAAXOODO0 STEPO 0 9568 9.568 11.664 0:09
011 0.00000000000000E -+ 00 NGHE OMB
10:59:30 QAAADOAAT STEPO 0 7908 7.908 7.946 0:17

(:19 (. 190393197007 T9E-03 0GB OMB
10:59:42 OAAAODAAA STEPO 0 11.574 11.574 12,807 0:29
(:32 NaN 0GB OMB
10:59:43 0AAADODAAT STEPO 1 0.395 0.398 0.398 0:29
(:32 NaN 0GB OMB



* With copy to fp.py we rewrite fields from ICMSHANAL+0000.sfx In
PFE927SI113.sfx

* There are NaNs appearing in surfex/SURFEX/drag.F90 when PPS
and PQA variables are read

* Replacing SFX.SST with the SST field from PFE927S113+0000.sfx
using epygram produces the same problem

* Replacing the following ISBA fields: "SFX. TS _WATER", "X001TG1",
"X001TG2", "X001WG1", "X001WG2", "X001WG3", "X001WGI1",
"X001WGI2", "XO001WSN_VEG1",

"X001RSN_ VEG1","X001ASN VEG" in PFE927SI13+0000.sfx with
the fields from ICMSHANAL+0000.sfx once canari concludes
resolves the issue



Modifications In scripts

* There where made some changes in scripts for canari,
Integration and copy to fp

* Canarl
+ +--217 lines: !/bin/sh +--217 lines: !/bin/sh

module load EPyGrAM/1.4. module load EPyGrAM/1.
module rm ecCodes/2.21.0-intel2021.2. module rm ecCodes/2.21.0-intel2021.
module load ecCodes/2.23.0-intel module load ecCodes/2.23.0-intel

cp ../../../preplbc/PFE9275I13+ xrx B cp ../../../preplbc/PFE9275I13+ -sTx ICMSHSFXOUT.sfx
cp ICMSHANAL+ .sfx ICMSHSFXIN.sfx

cp ICMSHANAL+ .sfx ICMSHANAL.sfx.BADSST

cp SBINDIR/copy to fp.py . cp SBINDIR/copy_to_fp.py .
python3 copy to fp.py python3 copy_to_fp.py
cp ICMSHANAL+0000.sfx TCMSHANAL.sfx.BADSST #mv PFE9275I13+0000.sfx ICMSHANAL+0000.sfXx

rm ICMSHANAL+ .5fx

mv PFES275I13+ .sfx ICMSHANAL+ .sfXx mv TCMSHSEXOUT . Sfx ICMSHANAL +

%include <tail.h>

%include <tail.h>



Integration

.8Fx ICMSH

1.nar




Results




Lpsar
— waman
— cusm
] — exTaaceeR
e
E =
E
™
il s e o e FETRTE meana0n T Znzana 0T mzanam
g
p———
70| — casTens
— cusTemncren
am
200
m
1m0
zeaaal e fr T o E “mzebaor ey

m

Mo

—

— o
— CLETERR

FTETTS

BT

FrpTTy

T

JeaaBaan

ETTET]

Eriey

2




Bias
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» -1.4.2024. 17 UTC

T -radar plot

8 -the operational forecast of rain
-forecast of rain with SURFEX




Conclusion

An assimilation cycle using ALARO coupled with SURFEX was conducted,

and the evolution of surface fields was compared between SURFEX and
ISBA

The fields SURFTEMPERATURE and X001TG1 were found to be close to
each other, and CLSTEMPERATURE was the same as SFX.T2M

A one-week run with ALARO/SURFEX was performed, and the results
showed that the operational model performed better

With further tuning, we could achieve better results, potentially leading to
improved forecast
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