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Outline

Ʒ ECMWF main objectives using SMOS data,

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

ÁNRT product latency,

ÁPre-processing,

ÁMain obstacles encountered in the implementation.

Ʒ Preliminary results

ÅSMOS offline data monitoring webpage,

ÅPreliminary assessment of first-guess departures sources,

ÅPreliminary results using SMOS time series.
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Main objectives

1. Global monitoring of Level-1C brightness temperatures at H and V 

polarisation and at several incidence angles.

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

Á Results will be available in NRT through the ECMWF satellite monitoring webpage.
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Main objectives

Å Assimilation of SMOS Level-1C brightness temperatures over land 

with an EKF scheme Ą the main objective is to investigate the 

meteorological impact caused by the assimilation of SMOS data.

ÁOptimal least-square estimator for soil moisture (wa):

wa,j= wb,j + BHT(HBHT+ R)-1 (TB0 - H[w b,j] )

Soil moisture first-

guess of j layer by 

ECMWF 

deterministic model

Background error matrix; a-

priori knowledge of soil 

moisture variances

Linearised version of 

the observation 

operator CMEM by 

small perturbations of 

the initial moisture state

Soil layer defined in H-TESSEL 

Observation error matrix Ą inputs 

given by monitoring statistics

Multi-angular, multi-polarised 

SMOS TB observation
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Implementation of SMOS data in the IFS. Overview
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NRT latency ïMarch 2010
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NRT latency ïApril 2010
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NRT latency ïMay 2010
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Ʒ routinely checks: 

Áheader corresponds to SMOS data,

Ágeographical coordinates not missing,

Ádate and time complete, etc.

Ʒ Validity of data checks:

Ádata has a correct position,

ÁTBs are within physically bounds, etc.

Ʒ Data thinning,  

ÅVolume of SMOS daily data is very large (~4 Gby for dual-pol, ~8 Gby for full-pol), 

comparable to IASI data! Ą thinning is necessary to reduce amount of data and 

redundancy. 

Ʒ Others checks, pre-tasks, can potentially be implemented hereé (RFI 

filtering, data thinning based on angular criteria, etc.)

SMOS data pre -processing
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Ʒ Volume of SMOS data,

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

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

Ʒ 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, 

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

ÅIndependent multipolarised, multiangular computations needed particular treatment, 

ÅStatistics package needed to be adapted,

Ʒ The observation operator CMEM was not designed to run in a complex multi-

thread environment.

ÅCMEM code and administrating routines needed to be adapted to make them 

compatible with the IFS structure,

Main difficulties encountered 
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SMOS offline monitoring webpage 

ÅAvailable since November-2009,

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

ÅGlobal maps of Level-1C NRT product,

ÅHorizontal and vertical polarisations 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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First -guess departures  (obs - model)
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Á 22 January 2010,
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ÁGlobal scale,

Áall incidence angles included,

Áno mask applied on vegetation 

or snow
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First -guess departures (obs ïmodel)
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