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Main objectives

1.

Global monitoring of Level-1C brightness temperatures at the satellite
antenna reference frame, at several incidence angles.

A For Numerical Weather Prediction (NWP) applications, monitoring compares forecast
(or analysis) and observed data.

] Observed
TB (OBS)

I First Guess (FG) departures
Modelled
1 TB (FG)

4 Results available in NRT through the ECMWEF satellite monitoring webpage.

Passive monitoring
\
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Main objectives

2. Assimilation of SMOS Level-1C brightness temperatures over land
A investigate the meteorological impact of SMOS data assimilation.

Extended Kalman Filter (EKF) soil moisture (w,) analysis:

Background error matrix; a-
priori knowledge of soil
moisture variances

T T
Wa,j: Wb,j + (B_1+HTR_1H)_1 HT R-l (TBO - H[Wb,j] )

Observation error matrix A inputs
provided by monitoring statistics

| '
Soil moisture first- Multi-angular, multi-polarised
guess of j layer by SMOS TB observations
ECMWF

deterministic model | | Linearised version of the

observation operator
v CMEM by small
Soil layer defined in H-TESSEL perturbations of the

initial moisture state
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Implementing SMOS data in the IFS. First version

Computations in
model space
Observations to grid-point space
ESAC =call gp_model
=call smos_process
=call smos_nearest
= =call smos_obs2gp
L1C-NRT BUFR product scall smos_iobs2gp
!
¥ Computation of background TB
Convert to L1C-NRT =call gp_model
ECMWF BUFR product =physics interface routines
=call callpar I?*."; pa ssive
v = call smos_screen 1 e
Store in ECMWF archives| = - CMEM interface —- || [——+> Mmonitoring of
Mapping and ’ ‘E E L1C TB over
¥ ¥ load data to * call mwave_screen %" |
MARS ECFS ODB tables = RTTOVS interface ___, land & sea
% Back to observation space
Pre-process data: *call smos_update
« Consistency checks “call smas_lgp2abs
- Data thinning scall smos_gp2obs
=call smos_obsop
=call gp_model
BUFR files ODB data

ODB: Observations Data Base used by the Integrated Forecasting System
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Main obstacles (and challenges) in the implementation

3 Volume of SMOS data,

AMuch computing resources and time is needed to process and test SMOS data,

AWhich data to assimilate?

3 Particular measuring principle (observation of the same area with different
incidence angles at different time stamps) produces very large internal data bases
which are difficult to handle,

AStructure of SMOS ODB in the IFS needs to be revised to make it more efficient and
use less memory resources A | s a 0 Map&dtional purposes,

3 Observation operator (CMEM: Community Microwave Emission Model)
iImplementation in the IFS,

ACompatibility with IFS is only guaranteed if CMEM code is adapted to a multi-thread
environment
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Implementing SMOS data in the IFS. New version

ESAC === I
I Computations in I
v : model space (gp_model) I
L1C-NRT BUFR product I @ I
Get SMOS data in grid point [
v I | Acall smos_process I
Convertto L1C -NRT I I
ECMWF BUFR product l v
| Forward model (CMEM) I
v I | Aphysics interface routines l passive
Store in ECMWF archives e Acall callpar !:> monitoring of
o=~ , e | L1CTB over
v v I Mapping and 1 Acall Smos_screen ol land & sea

MARS ECES load data to | ACMEM interface ) I
| | | ODB tables I Acall mwave_screen }j E I
I I ] | ARTTOVS interface - - -1 |
Pre-process data: I | | I
A Consistency checks Distribution I v :
A Parallel data thinning | per processor 1 | Backioohservation space I
per angular bins \ and grid point ] | | Acall smos_update :
BUFR files :_ ODB data |
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NRT latency T December 2009

$Instrument_$SensingTime 1_$SensingTime 2_%$Satellite_$orbit_$datatype_$GeneratingTime_$datalevel.bufr

SMOS files - Delay ESA-ECMWF

— e = P T —T T T T o — — o — —
108 | BUFR delay + —
104 NRT delay X —
100 BUFR done ]
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NRT latency 17 Jan-Feb-Mar-Apr 2010

148 120 % x BUFR delay  + 4
BUFR delay +  j E NRT delay X 7
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SMOS data pre -processing

—— ohs

——{obsYMD <= {main MO + 17 sl | Snakedsetup = complete|
—YMD=20070223

— 00} —— abs |, fatchobs |
etchmars
[irepare_ DbS S makehing == complete and fetchobs == cumplete|

prelcrad_prepare

pre crad_airs I—pre1cradjarepara == complite]
predcrad_hirs I—pre1cradjarepara = complete]|
precrad_msu I—pre1cradjarepare = comp\ete|
prelcrad_ssu I—pre1cradjarepare = comp\ete|
prelcrad_amsua }—pre1 crad_prepars == complete]
pre’dcrad_amsub }—pre1cradjarepare == complete|
prelcrad_mhs l—prelcradjarepare == complete|
preobs

premwimng

preubs_wave I— L makeiconstiveonst == cump\ete|
pregeos

B

[resmos
— 12— obs | ioisks et
fetchabs

etc hmars

prepare_t UbS S Imakeding == complete and fetchabs = cumplete|

prelcrad_prepare

-prelcrad_airs I—pre1cradjarepare == complete|

- prelcrad_hirs I—pre1cradjarepare == complete|

- prelcrad_msu l—prelcradjarepare == complete|

- prelcrad_ssu l—prelcradJJrepare == complete|

- prelcrad_amsua }—prel crad_prepare == complete]

- pred crad_amsub }—prelcradjarepare == complete|

- predcrad_mhs I—prelcradjarepare == complete|

- preobs

- premwimg

- preobs_wave I— AL makgleonstiveanst == comp\ete|

. pregeos

- prereod

[resmos

L Jogfiles |3 - 400 == comple

d M2 = complete
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SMS Supervisor Monitor Scheduler

3 Routinely checks,
3 Validity of data,
3 Data thinning,

3 Others checks can potentially be
Implemented at this level (noise filtering,
RFI mitigation algorithms, etc.)
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5 SMOS data: preliminary results
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Observations monitoring

ASMOS offline monitoring webpage

AAvailable since November-2009. Since January-2010 only NRT data is monitored and published,
ADally global maps of Level-1C NRT product,

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

NRT

80°N

60°N

40°N |
20°N |

0°
20°S
40°S

o
60°S [

80°S

80°N |
60°N

"
40°N

20°N

0°
20°S
40°S
60°S
80°S

® 50.1-80.1
200-230

TBXxX

Brightness Temperatures

® 80.1-110 110- 140 140-170
230-260 260 - 290 290-320

170 - 200
® 320-350

160°W

120°W  80°W  40°W 0° 40°E 80°E

120°E

160°E

160°W

120°W  80°W  40°W 0° 80°E

120°E

160°E

160°W

120°W  80°W  40°W 0° 40°E 80°E

120°E

160°E

TByy

Brightness Temperatures

©501-801  ©80.1-110 110-140 140-170 170- 200
200-230 230-260 260-290 290-320  ©320-350

80°N |

60°N hf

40°N I\f-ﬁ

20°N

wshl 2 0

o R N
s IVE AN
60°S s s
80°s

i)

0

160°W  120°W  80°W  40°W 0° 40°E 80°E  120°E  160°E

80°N
60°N
40°N
20°N

o°
20°S
40°S
60°S
80°S

160°W

120°W  80°W  40°W 0° 40°E 80°E  120°E 160°E

80°N
60°N
40°N
20°N

0°
20°S
40°S
60°S
80°S

160°W  120°W  80°W 40°WEC WFW‘F 13



