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Monitoring SMOS brightness 
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results over the commissioning phase  
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Outline

Ʒ ECMWF main objectives using SMOS data,

Ʒ Some aspects about the implementation of SMOS data in the Integrated 

Forecasting System (IFS),

ÁNRT product latency,

ÁPre-processing,

ÁMain challenges of the implementation.

Ʒ SMOS data: preliminary results

ÅSMOS offline data monitoring webpage,

ÅPreliminary 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.

ÁFor Numerical Weather Prediction (NWP)  applications, monitoring compares forecast 

(or analysis) and observed data.

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

2. Assimilation of SMOS Level-1C brightness temperatures over land 

Ą investigate the meteorological impact of SMOS data assimilation.

Extended Kalman Filter (EKF) soil moisture (wa) analysis:

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 

provided by monitoring statistics

Multi-angular, multi-polarised 

SMOS TB observations

-> EKF implementation 

and impact of ASCAT 

SM data assimilation:

de Rosnay et al, 

Poster 097-D3

wa,j= wb,j + (B-1+HTR-1H)-1 HT R-1 (TB0 - H[w b,j] )
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Outline

Ʒ ECMWF main objectives using SMOS data,

Ʒ Some aspects about the implementation of SMOS data in the Integrated 

Forecasting System (IFS),

ÁNRT product latency,

ÁPre-processing,

ÁMain challenges of the implementation.

Ʒ SMOS data: preliminary results

ÅSMOS offline data monitoring webpage,

ÅPreliminary assessment of main first-guess departures sources.
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Implementation of SMOS data in the IFS. Overview

ODB: Observations Data Base used by the Integrated Forecasting System
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NRT latency ïMay 2010
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NRT latency ïJune 2010
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SMS Supervisor Monitor Scheduler

Ʒ Routinely checks,

Ʒ Validity of data, 

Ʒ Data thinning,  

Ʒ Others checks can potentially be 

implemented at this level (noise filtering, 

RFI mitigation algorithms, etc.)

SMOS data pre -processing
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Ʒ Volume of SMOS data,

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

ÅDrastic data thinning to be improved in the future.

Ʒ 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, 

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

Ʒ Observation operator (CMEM: Community Microwave Emission Model)  

implementation in the IFS: adaptation to multi-threads environment. 

Main challenges of SMOS data use in the IFS
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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 challenges of the implementation.

Ʒ SMOS data monitoring: preliminary results

ÅSMOS offline data monitoring webpage,

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

ÅAvailable since November-2009,

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

ÅGlobal maps of Level-1C NRT product,

ÅPolarisations 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.html
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First - guess

dielectric Wang

effect. temp Choudhury

smooth surface Fresnel

roughness Choudhury

vegetation Kirdyashev

atmosphere Pellarin

First - guess Ą CMEM initial config 

Ʒ 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

- Muñoz-Sabater et al., 2010, IJRS
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First -guess departures  (obs - model)
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V-polÁAfter implementation 

bugs removal, some 

departures are still too 
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Case Study:  

Á22 January 2010,

Á First 4D-Var 12h cycle,

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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