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Monitoring SMOS brightness 
temperatures at global scale. A 

preliminary overall quality 
assessment

Thanks to: ECMWF operations team, Matthias Drusch (ESA/ESTEC), Susanne Mecklenburg (ESA/ESRIN),

Steven Delwart (ESA/ESTEC), Norrie Wright(ESA/ESRIN), Philippe Richaume (CESBIO).

Joaquín Muñoz Sabater

Patricia de Rosnay, Anne Fouilloux,

Mohamed Dahoui
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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),

ÁMain challenges of the implementation,

ÁNRT product latency,

ÁPre-processing,

Ʒ SMOS data: preliminary results

ÅSMOS offline data monitoring webpage ïobservations monitoring,

ÅPreliminary assessment of main first-guess departures sources,

ÅGlobal statistics 

Ʒ Current and future activities
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Main objectives

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

antenna 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

wa,j= wb,j + (B-1+HTR-1H)-1 HT R-1 (TB0 - H[w b,j] )
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Implementing SMOS data in the IFS. First version

ODB: Observations Data Base used by the Integrated Forecasting System



ECMWFIGARSS-2010        Honolulu   25 -30 July                                                            slide 7

Ʒ Volume of SMOS data,

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

ÅWhich data to assimilate? 

Ʒ 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, 

ÅStructure of SMOS ODB in the IFS needs to be revised to make it more efficient and 

use less memory resources ĄIs a óMUSTô for operational purposes,

Ʒ Observation operator (CMEM: Community Microwave Emission Model)  

implementation in the IFS,

ÅCompatibility with IFS is only guaranteed if CMEM code is adapted to a multi-thread 

environment

Main obstacles (and challenges) in the implementation 
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L1C-NRT BUFR product

Convert to L1C -NRT 

ECMWF BUFR product

Pre-process data:

ÅConsistency checks

ÅParallel data thinning 

per angular bins  

ESAC

MARS ECFS

Store in ECMWF archives

Computations in

model space  (gp_model)

Get SMOS data in grid point

Åcall smos_process

Forward model (CMEM)

Áphysics interface routines 

Ácall callpar 

Back to observation space 

Ácall smos_update 

BUFR files

Mapping and 

load data to 

ODB tables 

ODB data

passive

monitoring of

L1C TB over

land & seaÁcall smos_screen 

ÁCMEM interface

Ácall mwave_screen 

ÁRTTOVS interface

Tatm

Ů

Distribution 

per processor 

and grid point

Implementing SMOS data in the IFS. New version
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NRT latency ï May-June -July 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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Observations monitoring  

Å,SMOS offline monitoring webpage

ÅAvailable since November-2009. Since January-2010 only NRT data is monitored and published,

ÅDaily global 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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