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s ECMWEF main objectives using SMOS data,

3 Some aspects about the implementation of SMOS data in the IFS,

ANRT product latency,
A Pre-processing,

AMain obstacles encountered in the implementation.

3 Preliminary results

ASMOS offline data monitoring webpage,

aPreliminary assessment of first-guess departures sources,

aPreliminary results using SMOS time series.

P3 & end of SMOS commissioning phase Avila 18 -197 May - 2010 slide 2 ECMWF —




Main objectives

1. Global monitoring of Level-1C brightness temperatures at H and V
polarisation and at several incidence angles.

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

] Observed
TB (OBS)

I FG-departures

Modelled
TB (FG)

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

Passive monitoring
\
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Main objectives

A Assimilation of SMOS Level-1C brightness temperatures over land
with an EKF scheme A the main objective is to investigate the
meteorological impact caused by the assimilation of SMOS data.

4 Optimal least-square estimator for soil moisture (w,):

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

T T
Wa,j: Wb,j + BHT(HBHT+ R)_l (TBO - H[Wb,j] )

Observation error matrix A inputs
given by monitoring statistics

| '
Soil moisture first- Multi-angular, multi-polarised
guess of j layer by SMOS TB observation
ECMWF
deterministic model Linearised version of
the observation
v operator CMEM by
Soil layer defined in H-TESSEL small perturbations of
the initial moisture state
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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
X scall 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 call, q
call ca P:r I?t-"{ passive
v = call smos_screen i T
Store in ECMWF archives| — - CMEM interface -~ || [~ monitoring of
l i Mapping and . ‘j ! L1C TB over
load data to * 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_tgp2ohs
. Data thinning =call smos_gp2obs
=call smos_obsop
=call gp_model
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
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NRT latency 17 January 2010

SMOS files - Delay ESA-ECMWF
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NRT latency T February 2010

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

SMOS files - Delay ESA-ECMWF
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NRT latency T April 2010

SMOS files - Delay ESA-ECMWF
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Delay (hours)

P3 & end of SMOS commissioning phase
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SMOS files - Delay ESA-ECMWF
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SMOS data pre -processing

3 routinely checks: 450
® 20091128
aheader corresponds to SMOS data, 400 |- : ® 20091220
. . . . 350 § ’ ® 20100116
iAgeographical coordinates not missing, o L :
Y] - : . H
idate and time complete, etc. S 300 po ;
S 250
g 200
3 Validity of data checks: S 150
o
idata has a correct position, 100
4 TBs are within physically bounds, etc. >0

00 2500 5000 7500 10000 12500 15000 17500
Snapshot number

3 Data thinning,

A Volume of SMOS daily data is very large (~4 Gby for dual-pol, ~8 Gby for full-pol),
comparable to IASI data! A thinning is necessary to reduce amount of data and
redundancy.

3 Others checks,pre-t as ks, can potentially be |1 mg
filtering, data thinning based on angular criteria, etc.)
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Main difficulties encountered

3 Volume of SMOS data,
AMore computing resources and time is needed to process and test the data,

ASome scripts showed difficulties to cope with very large files and need re-adaptation,

3 Particular measuring principle (observation of the same area under different
illumination conditions at different time stamps) produces very large internal data
bases which need special treatment,

AStructure of SMOS data base needs re-structuration to make it operational,

Alndependent multipolarised, multiangular computations needed particular treatment,

AStatistics package needed to be adapted,

3 The observation operator CMEM was not designed to run in a complex multi-
thread environment.

ACMEM code and administrating routines needed to be adapted to make them
compatible with the IFS structure,
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SMOS offline monitoring webpage

AAvailable since November-2009,

ASince January-2010 only NRT data is monitored and published,

AGlobal maps of Level-1C NRT product,

AHorizontal and vertical polarisations at 0°, 10°, 20°, 30°, 40°, 50° and 60°,

http://www.ecmwf.int/research/ESA_projects/SMOS/monitoring/smos_monitor.htmi
ECMWF Home YourRoom Login Contact Feedback SiteMap Search:|

T A Y SEN About Us Products Services Research Publications News&Events
; L d Overview Forecasts Computing Modelling Mewslketters Calendar
I TN * \' Getting here Crder Data Archive Reanaly sis Manuals Employ ment
ol wind Y Committees Order Software PreplFS Seasonal Library Open 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:
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Brightness Temperatures
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First -guess departures (obs - model)

DB column: fg_depar@body
Total number of points: 121670
min: -234

A 22 January 2010,
A First 4ADVAR 12h cycle,

AGlobal scale,

3000 +

Aall incidence angles included,

2000 +

Ano mask applied on vegetation

or snow N _
AAfter bugs removal, = \/-pol

some departures are still

too cold or too warm.

1000

-200 -150
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First -guess departures (obs T model)
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