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SURFEX model
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Motivation

Operationalsurfaceassimilation CANARI EMAIN isveryfast, but alot of times
Inaccurate
OMSZ strategy: use more reliable surfassim (e.g.(SEKF)

Cy40t1l SODWwasimplementedbut not tested

Past:Surfexoffline run (standalone versions 6.0 and 7.3) a(®EKF assimilatio
of satellite data (SWI and LAI) were used in GEOLAND2 and IMAGINES pr
Experiences with VARASSIM calmilarto SODA) and ISBXRgs (prognostic
LAI)

Last half yearDevelopmenbf SEKBcriptsand SM&nvironment performing?2
casestudies
7( \\\ UROZLALUO |
L Y usgisioan
DAWD, 2020. 09. 116 2



u  Operational Arome-Hungary: 2.5 x 2.5 km horizontal resolution, 490 x 310 points, 60 vertical
levels, cy40tl with Surfex V7.3 2 y

u  Data assimilation:

¢ Assimwindow: 3 h
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¢ 3D-VAR (Synop Temp, Amdar, GNSS ZTD Slovenian Mode-S

¢  Surface analysis O-MAIN

"e88888¢888835888238¢G§

u  Experimental setup: AROME + 3DVAR+ SEKF

v FEKF:CANARpridded observation T2M and RH2Mused => produce surface analysis
(TG1, TG2, WG1 and WG?2)

u  Forcings: inline fullpos from 9 m X
u  Surfex: 4 tiles, 1 patch "
Canari(gridded ¥
. . bs T2M,
i ISBA: 3layers, Canopy v ' X ) .
i B matrix : fixed EKF (TG1, TG2, !

WG1,WG2) X, %
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A Hislinearized because the nonlinear operator is
linearized around the background field (Taylor
series:
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H members of the sealled.Jacoban elements
Generating the members in practice: we run the
SURFEX model fronitto tO n + 1 times, where n is
the number of control variables. That is, in this case
5 times (4 controls + reference)
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1. Casestudy: 8th January 2020 12 UT@un

OPERnalysisT2M SYNOP

SYNOF Hémérséklet (*C) 2m 2020.01.08. sze 12:00
Synop-Workl Temperature Osszes dllomas 2020.01.08. sze 12:00

byl

AROME H&merséklet 2m 2020.01.08. sze 12:00 (+0h)

Synop-World-B Temperature 2020.01 08. sze 12:00
S g

Falsdow levelcloudiness
analysis=>bad (colder)
T2Manal andforecast

Thesurfaceis probablytoo
wet!

OPERnalysislow level
cloudiness

AROCME Borultsag Alacsony (%) 2020.01.08. sze 12:00 (+0h)




SEKIEXp.: spinupfrom 26th Dec2019
Assimrun: 26th Dec2019¢ 08th Jan. 202ith 3 SEKflsoproducedthe
hourscycle wronglow levelcloud

A Obs: CANARI T2M and RH2M and T2M

A Controlvariables WG1WG2,TG1,TG2

EKF

AROME Hémerséklet 2m 2020.01.08. sze 12:00 (+0h)
Synop-World-B Temperature 2020.01.08. sze 12:00

OPER

ARCME HEmerse klg] 020.01.08. sze 12:00 (+0h}
Synop-Worldg#emperature 2020 01.08. sze 12:00

YNOP

SYMOP Homérsskiet (°C) 2m 2020.01.08. szg 12:00
Synop-World Temperature Osszes dlomas 2020.01.08. sze 12:00

AHOME Borultsag Alacsony (%) 2020.01.08. sze 12:00 (+0h)




OBSGUESS, ®IAIN, T2M OBSGUESS, SEKF, T2M

CLSTEMPERATURE
CLSTEMPERATURE 2020/01/08 212:00 Uninitialized
2020/01/08 212:00 Uninitialized 0BS-GUESS, T2M, EKF, 2020010812

OBS-GUESS, T2M, OPER, 2020010812
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Similarobsguess

OBSGUESS, @IAIN, RH2M OBSGUESS, SEKF, RH2M pattern appeaedin
both experiments.
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CLSHUMI.RELATIVE

2020/01/08 212:00 Uninitialized CLSHUMI.RELATIVE
OBS-GUESS, RH2M, OPER, 2020010812 2020/01/08 z12:00 Uninitialized
OBS-GUESS, RH2W, EKF, 5020010812
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OPER

X001WG1

2020/01/08 212:00 Uninitialized
s 2020010812

OPER WG1 analisy

WG2

X001WG2

2020/01/08 z09:00 +3h
EKF WG2 analisys, 2020010812
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SEKF

X001WG1

2020/01/08 209:00 +3h
EKFWG1 analisys. 2020010812 _

X001WG2

2020/01/08 z12:00 Uninitialized
OPER WGEZ analisys, 2020010812
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LAVVLU, £ULV. VT, 14HO

(SEKIOPER)

X001WG1

2020/01/08 z09:00 +3h
WGH dif. (EKF-OPER) 2020010812
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X001WG2

2020/01/08 z09:00 +3h
WG2 dif. (EKF-OPER), 2020010812
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SEKEF @rier for
both variables
whichis
expected



1G1
OPER SEKF (SEKIOPER)

X001TG1 X001TG1
2020/01/08 209:00 +3h 2020/01/08 209:00 +3h
EKF TG1 analisys, 2020010812 TGl dif. (EKF-OPER) 2020010812 5
- = 5

X001TG1
2020/01/08 212:00 Uninitialized

OPER TG1 analisys, 2020010812
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5 SEKF isolder/
neutral for
both variables

X001TG2 X001TG2 X001TG2

2020/01/08 z12:00 Uninitialized 2020/01/08 z09:00 +3h 2020/01/08 z09:00 +3h
OPER TG2 analisys, 2020 lisys, 2020010812 TG2 dif. (EKF-OPER). 2020010812 3
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Analysisincrements

WG1 SEKF, @A
OPER, &
1e-04
1e-05
-1e-04 _
-1e-05 Noincrementsof WG1 and
WG2for OFMAIN,small
WG2 incrementsfor SEKF
1e-04 1e-03
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