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Ʒ A review of the main achievements,

Ʒ Some monitoring results,

Ʒ Current status of the monitoring suite,

Outiline
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Ʒ A review of the main achievements:

ÁOperational acquisition of SMOS data at ECMWF and archiving,

ÁPre-processing jobs,

ÁCreation of an internal data base (ODB),

ÁModel space computations (collocation, screening, model space    

variables computation, etc.)

ÁImplementation of passive monitoring,

ÁStatistics computation in NRT.

Review
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Implementing SMOS data in the IFS. First version



ECMWFESA-ECMWF  PM                     ECMWF  01-February -2011                                     slide 5

Ʒ All archived data is stored and retrieved 

from MARS or ECFS,

Ʒ Pre-processing jobs: 

ÁRoutinely checks, 

ÁValidity of the data,

ÁData thinning,

Á(Hard) RFI filtering,

ÁOthers,

ÁCurrently presmos running in parallel, with 

16 processors (elapsed time ~ 1 minute),

Á compatible with operations,

Á only satellite running parallel pre-tasks,

ÁControlled by a namelist of inputs Ą adds 
up lot of flexibility.

21 h00ï9h00 

(00Z analysis) 

Supervisor Monitor Scheduler / XCDP

SMOS data pre -processing

09 h00ï21h00 

(12Z analysis) 
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Ʒ ñFilteredò data is converted to ODB,

Ʒ b2o_smos Ą ECMA.smos 

(smos table where all information per 

register is stored)

BUFR to ODB
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Ʒ Collocation to the model grid (nearest neighbour is used),   

Ʒ Observations screeningĄ determine flags for active observations 

(land, sea, contaminated, double-check TB value, etc.) and prepare 

them for the analysis. 

Ʒ Forward computation is carried out in grid-point space using 

atmospheric forcing in grid point 

Ʒ CMEM interface,

Ʒ First-guess departures,      

Ʒ Feedback to ODB (back to observation space),

Ʒ Computations of statistics.

SMOS data in model grid -point space
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Ʒ Volume of SMOS data,

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

ÅWhich data to assimilate is not trivial, 

Ʒ NRT product; the angular information of a pixel is packed in several 

(compressed) BUFR messages. This particularity of SMOS produces very large 

internal data bases which are difficult to handle in the IFS.  

ÅStructure of SMOS ODB in the IFS was revised to make it more efficient and use less 

memory resources ĄIs a óMUSTô for operational purposes,

Ʒ Observation operator interface built up within the model physics and adapted to 

work in parallel,

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

NRT TB over

land & seaÁcall smos_screen 

ÁCMEM interface

Ácall mwave_screen 

ÁRTTOVS interface

Tatm

Ů

Distribution 

per processor 

and grid point

Acquisition, quality control, thinning, etc.

Collocation, screening, forward 

modelling, first -guess departures, etc. 

Implementing SMOS data in the IFS. New version
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Monitoring SMOS data ïfirst version 

ÅSince launch date, ECMWF supported and maintained monitor of SMOS observations,

ÅSince January-2010 only NRT data was monitored and published (weekly updated),

ÅGlobal maps of NRT product,

ÅHorizontal and vertical polarisations at 0°, 10°, 20°, 30°, 40°, 50° and 60° at the antenna ref.

http://www.ecmwf.int/research/ESA_projects/SMOS/monitoring/smos_monitor.html
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ÁCurrently running under a RD expt. 

(included in CY37R1) 

ÁSince Nov. 2011 statistics available in 

NRT:

ÁGlobal scale,

ÁLand and oceans separately,

ÁSeveral incidence angles,

ÁTwo polarisations states,

ÁStatistical products:  

ÁTime series of area averages,

ÁTime-averaged geographical 

mean fields,

ÁHovmoeller zonal mean fields,

ÁFG departures as function of 

incidence angle.

ÁSupport to CAL/VAL by adding 

targeted areas.

SMOS monitoring ïcurrent situation 
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Monitoring suite (testing for op.) 

ÅPassive data can be 

decoupled from the main 

atmospheric analysis. 

ÅMonitoring of passive data 

must be out of the critical 

path. 

ÅSMOS could be the first, but 

a new family would include 

other passive data.

ÅAdvantage for SMOS: 

supported by operations
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statistics over land

ÁTBxx :

Std of obs

1-7 Oct 2010


