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Land surface model evolution
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Land surface data assimilation evolution
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¸ OI screen level analysis

Douville et et al. (2000)

Mahfouf et al.  (2000)

Soil moisture analysis based on 

Temperature and relative 

humidity analysis

¸ Revised snow analysis

Drusch et al. (2004)

Cressman snow depth analysis using 

SYNOP data

Improved by using NOAA / NSEDIS 

Snow cover extend data

¸ SEKF Soil Moisture analysis

Drusch et al. (2009) de Rosnay et al. (2010)

Simplified Extended Kalman Filter(SEKF)

METOP-ASCAT                    SMOS

EUMETSAT H -SAF               ESA

ÅSEKF (Simplified Extended Kalman Filter)  surface analysis

ÅUse of active microwave data (ASCAT soil moisture product)

ÅUse of passive microwave SMOS data

ÅNew snow analysis and use of NOAA/NESDIS 4km snow cover product

Structure Surface Analysis

¸ OI snow analysis and high resolution 

NESDIS data (4km)
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New SEKF Soil moisture analysis

Soil Moisture increments (mm)

OI

SEKF

|SEKF|-|OI|

Implementation in IFS cycle 36r4, operational 9 November 2010(de Rosnay et al., 2010)

January 2009
July 2009
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Comparison between OI, SEKF and SEKF+ASCAT

T2m verification against analysis

SEKF and SEKF+ASCAT
T2m verification against 

SYNOP data

T2m Sensitivity (SEKF warmer)

T2m impact (SEKF improve T2m)
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ECMWF Soil Moisture analysis verification

- Necessary step for the EKF implementation

- Part of the H-SAF contribution to validate the ECMWF root zone SM product

Ą Collaboration with H-SAF partners  (CNR/Italy, Météo-France, RMI Belgium, CESBIO

Verification of ECMWF SM over the SMOSMANIA Network 
(de Rosnay et al. , 2010

Albergel et al. 2010)
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Use of Active microwave data: ASCAT monitoring 
(since September 2009) 

ASCAT: Advanced 
Scatterometer, on 
Metop

ASCAT EUMETSAT  

soil moisture product:

NRT operational 
monitoring
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ECMWF Operational ASCAT monitoring 
(since September 2009) 

ASCAT 

Soil moisture product

NRT monitoring

For October 2010

- Temporal evolution

-15 areas 

Number of used Obs.:

- No data on 5.10.2010

- Neg. trend Sept-Oct2010
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ECMWF Operational ASCAT monitoring 
(since September 2009) 

ASCAT

soil moisture product

NRT monitoring

October 2010

O-B increases for high angles

Ą Inter-calib ERS-ASCAT issue
Ą Blacklisting of high angles
(de Rosnay memo 953, 2009)
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ASCAT soil moisture data assimilation 
H-SAF Root zone soil moisture produced by ECMWF

H-SAF:

SM-ASS-1 Web page
And product information
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Layer 1: 0-7 cm

Layer 3: 28-100 cm

Layer 2: 7-28 cm

3-layer daily product
H-SAF Root zone soil moisture product based 
on ASCAT data assimilation

- July 2008-August 2010 daily data

-H-SAF area ïalso available at global scale

- Based on ASCAT surface soil moisture data
assimilation in the IFS, using the EKF 
soil moisture analysis. 

Link with:
- SAF-CAF: Use of the global soil moisture product
in the SM-ASS-1 production chain
-Inter-SAF:
- LSA-SAF: SM-ASS-1 highly relevant input 

for ETR estimation.
- NWP-SAF RTTOVS: use of the code in the IFS

to assimilate radiances
- OSI-SAF: use sea ice in the surface analysis

- Other projects: GEOLAND (vegetation), 
SMOS (ESA project, use of TB).



ECMWFSMAP SDT meeting, 2 -4 November 2010

SMOS project at ECMWF: 

ñGlobal Monitoring and Data Assimilation Studyò
Monitoring:

ÅMonitoring of L1c Brightness Temperatures (TB) performed globally since Nov 
2009 and results made available on the ECMWF SMOS web page. 

Data Assimilation:

ÅAssimilation of SMOS TB in will be implemented in the IFS in order to investigate 
the impact of SMOS data assimilation on soil moisture and atmosphere.

Monitoring and assimilation of SMOS data rely on:

ÅA Forward operator, that transforms model variables into observed variables. For 
SMOS, the CMEM forward model has been developed, validated and implemented 
in the IFS.

ÅData Assimilation will rely on the EKF soil moisture analysis.
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The Community Microwave Emission Model (CMEM)

http://www.ecmwf.int/research/ESA_projects/SMOS/cmem/cmem_index.html

References:
Drusch et al. JHM, 2009
de Rosnay et al. JGR, 2009
Muñoz Sabater et al., IJRS 2010

¸SMOS forward operator at ECMWF.

¸ I/O interfaces for the Numerical Weather Prediction Community.

¸CMEM Input/Output interface is flexible: grib (gribex, gribAPI), netcdf, ascii.

¸CMEM is a Fortran 90 software, 
portable for unix/linux systems

¸Web interface available

Tool for the ESA SVRT (SMOS 
Validation and Retrieval Team)
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MW emission model as important as LSM ïFor any LSM of ALMIP-
MEM, the combination Kyrdiashev-Wang&Schmugge gives best 
agreement with AMSR-E C-band data  (de Rosnay et al., 2009)
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SMOS offline data monitoring webpage 

ÅAvailable since November-2009,

ÅSince January-2010 only ñNRTò data is monitored and published,

ÅGlobal maps of Level-1C NRT product,

ÅPolarisations in the antenna reference frame at 0°, 10°, 20°, 30°, 40°, 50° and 60°,

http://www.ecmwf.int/research/ESA_projects/SMOS/monitoring/smos_monitor.html
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