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Land surface model evolution
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Land surface data assimilation evolution

1999/07 2004/03 2008/09 2010
Ol screen level analysis Revised snow analysis Structure Surface Analysis
Douville et et al. 000 Drusch et al. 004 Ol snow analysis and high resolutior
Mahfouf et al. (2000 Cressman snow depth analysis usin NESDIS data @km)
' SYNOP data P Y J SEKEF Soil Moisture analysis
Soil moisture analysis based on
Temperature and relative Improved by using NOAA / NSEDIS Drusch e_t al._ _QOOQ de Rosnay et aI.:{QlQ
humidity analysis Snow cover extend data Simplified Extended Kalman Filter(SEKF)
METOP-ASCAT SMOS
EUMETSAT H-SAF ESA

ASEKF (Simplified Extended Kalman Filter) surface analysis

AUse of active microwave data (ASCAT soil moisture product)

AUse of passive microwave SMOS data

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

f aa
ECMWF




New SEKF Soil moisture analysis

Implementation in IFS cyclderd, operationaP November2010(de Rosnay et al2010
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Comparison between Ol, SEKF and SEKF+ASCAT

T2m verification against analysis
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ECMWEF Soil Moisture analysis verification

- Necessary step for the EKF implementation
- Part of the HSAF contribution to validate the ECMWF root zone SM product

A Collaboration with HSAF partners (CNR/Italy, Météerance, RMI Belgium, CESBIO

Verification of ECMWF SM over the SMOSMANIA Network
(de Rosnay et al.2010
Albergel et al2010
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Use of Active microwave data: ASCAT monitoring
(since September 2009)
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ECMWEF Operational ASCAT monitoring
ince September 2009
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ECMWEF Operational ASCAT monitoring

(since September 2009)
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ASCAT soil moisture data assimilation
H-SAF Root zone soil moisture produced by ECMWF

E “H-SAF Project at ECMWF - Mozilla Firefox
File Edit View History Bookmarks Tools Help
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H-SAF project at ECMWF
SM-ASS-1 Web page EUMETSAT projects  ECMWF contribution to the H-SAF

And prOd uct |nf0rmat|on ® SMASS-1 Poduct ECMWF is a contributor to the core soil moisture product and is represented in the H-SAF
® SM-ASSH preview Steering Group and the Project Team.
® Opemtional monitoring
s The ECMWF activities are centred around the development of a root zone soil moisture product
P based on the forecast from the Mumerical Weather Prediction model, satellite derived surface

soil moisture, and an advanced data assimilation system.

During the H-SAF development phase (2005-2010), ECMWF developped the volumetric root
zone soil moisture SM-ASS-1, based on the EUMETSAT CAF ASCAT surface soil moisture
product data assimilation in the IFS.

+ SM-ASS-1 Product characteristics

SM-ASS-1 has been produced continuously by assimilation of ASCAT soil moisture in the
IFS. It is currently available for 01 July 2008 to 31 March 2010. To get the SM-ASS-1
product, please contact the H-SAF project managment or the ECMWF H-SAF contact.

* Algorithms and software for the SM-ASS5-1 root zone soil moisture production

o SM-ASS-1 previews

& How to read SM-ASS-1 (GRIB API, Metview, Matlab)

« ASCAT global soil moisture monitoring (under 'soil moisture') - operational at ECMWF
since September 2009

SMAP SDT meeting, 2 -4 Novemt OANRRE RS




H-SAF Root zone soil moisture product based |
on ASCAT data assimilation 3"?>;§grdf!'lgf7grrgduct

ECHMWE Anatysis VTiodnesday 31 March 2018 S0UTE Surface: - ‘Volumetric xoil water layer
3 (m3im3) ECHWE M-SAF - Copyright © &

- July 2008-August 2010 dalily data

-H-SAF area i also 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). o

ECMWF S




SMOS project at ECMWEF:

NGl obal Moni toring and Dat a
Monitoring:

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

Data Assimilation:

AAssimilation 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:

AA Forward operator, that transforms model variables into observed variables. For

SMOS, the CMEM forward model has been developed, validated and implemented
in the IFS.

AData Assimilation will rely on the EKF soil moisture analysis.

o)
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The Community Microwave Emission Model (CMEM)
, SMOS forward operator at ECMWF.

/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 _ _ _
http://www.ecmwif.int/research/ESA projects/SMOS/cmem/cmem index.html

. Web interface available Sownlo : oo =

File Edit Wiew History Bookmarks Tools Help
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[+]

¥ B i About Us Products Services Research Publications News&Events
p s ;f‘,‘ A Cverview Forecasts Computing Medkelling MNewsletters Calkendar
e G:"' Getting here Oircer Data Archive Reanalysis Manuals Employment
Extreme Farezast indexts — Commitees Oircler Softwars PreplFS Seasonal Library Open Tencers
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CMEM: Community Microwave Emission Model

Tool for the ESA SVRT (SMOS —

. . . Documentation
Validation and Retrieval Team) Downlomt OMEAEDE
Qurce code
® |nputDutput
— Model source code (top)
.
. ;Iiej CMEM (Copyright ©@ ECMWF) is a Fortran90 software package. It has been tested with pgfoo,
gfortran and ifc fortran compilers. It includes 47 subroutines and 9880 lines.
. Contact
References: Download CMEM:
Drusch et al. JHM, 2009
When you download CMEM, please keep us informed, by sending us an e-mail (see contact).
de ~Rosnay et al' JGR’ 2009 You will then be added to the CMEM users diffusion list and we will keep you informed of any
Munoz Sabater et al_, L] RS 2010 modifications, bug reports and new version of the code.

Current version (January 2009):

Download CMEM version 2.0 (January 2009)

SMAP SDT meetlng’ 2 _4 November 2010 Chamcte ristics of this new tag and diffe e nce with previous version.
Bug mporton cmem 2.0
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Comparison between simulated and observed TBH over West Africa
Taylor Diagram for the year 2006

1 MW Model, 8 LSMs 12 MW models, 1 LSM

Large scatter for LSM and
MW models

Best MW modelling
configuration:

Kirdyashev and

Wang & Schmugge models

MW emission model as important as LSM 7 For any LSM of ALMIP-
MEM, the combination Kyrdiashev-Wang&Schmugge gives best
agreement with AMSR-E C-band data (de Rosnay et al., 2009)

e

SMAP SDT meeting, 2 -4 November 2010 ECMWF —w




SMOS offline data monitoring webpage

AAvailable since November-2009,

ASince January-2010onl y ANRTO data is monitored
AGlobal maps of Level-1C NRT product,

APolarisations 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.htmi

QEM‘WF Home YourRoom Login Contact Feedback SiteMap Search: |
o DY % About Us Products Services Research Publications News&Events
; g “d Overview Forecasts Computing Meodelling Mewsktters Cakendar
. 8t | Getting here Crder Data Archive Reanaly sis Manuals Employ ment
and wind 7 Committees Order Software PreplFS Seasonal Library Cpen Tenders

Home > Research = ESA Projcts = SMO S= monitoring = 2010 =201001 »20100119 >

SMOS Offline monitoring page 20100119

ESA projects Page Content:
SMOS
® CMEM This page provides monitoring of Mear Real Time SMOS data.

® Cal-Val activities
® Publications

® Conf & 2. D0 UTC to 24 UTC window - TBV - Global Sorted by incidence angle
Workshops

® SMOS monitoring

® Project Document
{restricted access)  1- 00 UTC to 24 UTC window - TBH - Global Sorted by incidence angle

1- 00 UTC to 24 UTGC window - TBH - Global Sorted by incidence angle

Back to the top

TBH Incidence angles between 0 and 1 degrees:

Firiglities Temperaues
[ ] S0, - 80,1 [ ] gl @ 110 - 140 [T [ ] 170 - 200
2001 - 230 T 203y - 261 ] A2 [ ] A20 - 350

RL A4 1:n°d) Wi Lo AT W Ll e 0o wUF 4" F RF RVF 1= 12°°F CATF “R™*F
Qi
g, [ - = 0 e i PV e P
e \\T w E\A ] .
=F T o A
it _ . - C’fﬁ,r ﬁ 5\(\@:.,1 % 5 ‘ ?E;V |-

' ot . 7 -
NG L & il

and pub

g

" ECMWF -




NRT
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Brightness Temperatures
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