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Motivation
- Operationalsurfaceassimilation, CANARI OI-MAIN is veryfast, but a lot of times

inaccurate
- OMSZ strategy: use more reliable surface assim. (e.g. (S)EKF)

- Cy40t1 SODA wasimplementedbut not tested

- Past: Surfexoffline run (stand-alone versions 6.0 and 7.3) and (S)EKF assimilation 
of satellite data (SWI and LAI) were used in GEOLAND2 and IMAGINES project

- Experiences with VARASSIM code (similarto SODA) and ISBA-A-gs (prognostic 
LAI)

- Last half year: Developmentof SEKF scriptsand SMS environment, performing2 
casestudies
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u Operational Arome-Hungary: 2.5 x 2.5 km horizontal resolution, 490 x 310 points, 60 vertical 

levels, cy40t1 with Surfex V7.3

u Data assimilation: 

Ç Assimwindow: 3 h 

Ç 3D-VAR (Synop, Temp, Amdar, GNSS ZTD, Slovenian Mode-S)

Ç Surface analysis: OI-MAIN 

Canari(gridded
obs. T2M, 
RH2M)

EKF (TG1, TG2, 
WG1, WG2)

E927, 001

u Experimental setup : AROME + 3D-VAR+ SEKF

u SEKF: CANARI gridded observation T2M and RH2M used => produce surface analysis

(TG1, TG2, WG1 and WG2)

u Forcings: inline fullpos from 9 m 

u Surfex: 4 tiles , 1 patch

ü ISBA: 3 layers, Canopy

ü B matrix : fixed

21 UTC 00 UTC 03 UTC 06 UTC18 UTC
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Åwhereἕ ἌἒἢἒἌἒἢ ἠ

ÅH is linearized because the nonlinear operator is 
linearized around the background field (Taylor 
series):

Åἒ

Hmembers of the so-called. Jacobianelements. 
Generating the members in practice: we run the 
SURFEX model from t-1 to t0 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 UTC run

OPER analysisT2M SYNOP

Falselow levelcloudiness
analysis=> bad(colder) 
T2M anal. and forecast

The surfaceis probablytoo
wet!

OPER analysislow level
cloudiness

MSG Fog
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SEKF exp.: spinupfrom 26th Dec. 2019
Å Assimrun: 26th Dec2019 ς08th Jan. 2020 with 3 

hourscycle
Å Obs.:  CANARI T2M and RH2M
Å Controlvariables: WG1,WG2,TG1,TG2

EKF OPER SYNOP

SEKF alsoproducedthe
wronglow levelcloud. 
and T2M
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OBS-GUESS, OI-MAIN,  T2M OBS-GUESS, SEKF, T2M

Similar obs-guess 
pattern appeared in 
both experiments.

OBS-GUESS, OI-MAIN,  RH2M OBS-GUESS, SEKF, RH2M
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WG1

OPER SEKF (SEKF-OPER)

WG2

SEKF is drier for
both variables, 
whichis
expected
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TG1

OPER SEKF (SEKF-OPER)

TG2

SEKF is colder/ 
neutral for
both variables
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Analysisincrements

OPER, G-A 
SEKF, G-A

WG2

WG1

No incrementsof WG1 and 
WG2 for OI-MAIN, small
incrementsfor SEKF

1e-04

-1e-04

1e-05

-1e-05

1e-04

-1e-04

1e-03

-1e-03


