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aPreliminary assessment of main first-guess departures sources.
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Main objectives

1. Global monitoring of Level-1C brightness temperatures at the satellite
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

Observation error matrix A inputs
provided by monitoring statistics

]

1

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

!

Soil moisture first-
guess of j layer by

.

Multi-angular, multi-polarised
SMOS TB observations
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3 Some aspects about the implementation of SMOS data in the Integrated
Forecasting System (IFS),

ANRT product latency,

4 Pre-processing,

AMain challenges of the implementation.

ESA Living Planet Symposium Bergen 28 June 1 2 July 2010 slide 5 ECMWF —




Implementation of SMOS data in the IFS. Overview

Computations in
model space
Observations to grid-point space
ESAC =call gp_model
=call smos_process
=call smos_nearest
= scall smos_obs2gp
L1C-NRT BUFR product =call smos_iobs2gp
!
¥ Computation of background TB
Convert to L1C-NRT scall gp_model
ECMWF BUFR product =physics interface routines
scall callpar I?‘-"{ pas sive
v = call smos_screen 1 T eC
Store in ECMWF archives| = « CMEM interface -~ | [~ monitoring of
l l Mapping and . ‘j : L1C TB over
load data fo = call mwave_screeny’ |
MARS ECES ODB tables = RTTOVS interface ___, land & sea
I Back to observation space
Pre-process data: *call smos_update
« Consistency checks =call smos_igp2obs
- Data thinning scall smos_gp2obs
scall smos_obsop
=call gp_model
BUFR files ODB data

ODB: Observations Data Base used by the Integrated Forecasting System
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NRT latency T December 2009
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NRT latency 17 January 2010

SMOS files - Delay ESA-ECMWF
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NRT latency 7 May 2010

SMOS files - Delay ESA-ECMWF
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NRT latency 7 June 2010

SMOS files - Delay ESA-ECMWF
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SMOS data pre -processing

—— 005 {absVMD <= {mainMD + 13 andl . Jnake/getup = complete|
— M D=20070223

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

L SMS Supervisor Monitor Scheduler

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] .
prelCrad_amsub}—preicradjarepare == complete| 3 Routl nely CheC kS,
prelcrad_mhs l—prelcradjarepare == complete|

preohs R

peminy 3 Validity of data,
preubs_wave I— L makeiconstiveonst == cump\ete|

pregeos

o= 3 Data thinning,

[resmos

i ey 3 Others checks can potentially be

etc hmars
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Main challenges of SMOS data use In the IFS

3 Volume of SMOS data,

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

ADrastic data thinning to be improved in the future.

3 Particular measuring principle (observation of the same pixel with different
incidence angles at different time stamps) produces very large internal data bases
which need special treatment at the pre-processing level,

AStructure of SMOS ODB in the IFS needs to be revised to make it operational,

3 Observation operator (CMEM: Community Microwave Emission Model)
implementation in the IFS: adaptation to multi-threads environment.
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3 SMOS data monitoring: preliminary results

ASMOS offline data monitoring webpage,

aPreliminary assessment of main first-guess departures sources.
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SMOS offline data monitoring webpage

AAvailable since November-2009,
ANRTO
AGlobal maps of Level-1C NRT product,

ASince January-2010o n | y data is monitored and pub

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
SSECMWF

Vi

ESA projects
SMOS

® CMEM

® Cal-Val activities
® Publications

® Conf &
Workshops

® SMOS monitoring

® Project Document
(restricted access)
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Brightness Temperatures
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3 Community Microwave Emission Model (CMEM), modular radiative
transfer code used to compute first-guess:

- Drusch et al., 2009, JHM
- de Rosnay et al., 2009, JGR
- Muhoz-Sabater et al., 2010, IJRS

First - guess A CMEM initial config

dielectric Wang

effect. temp Choudhury

smooth surface Fresnel

roughness Choudhury

vegetation Kirdyashev

atmosphere Pellarin
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First -guess departures (obs

Case Study:

A22 January 2010,

A First 4D-Var 12h cycle,
AGlobal scale,

AAll incidence angles included,
ANo mask applied on vegetation

or snow

AAfter implementation
bugs removal, some
departures are still too
cold or too warm.
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First -guess departures (obs T model)

Case Study:
22 January 2010
FG departures > 75K
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