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Technical implementation of SMOS data in the IFS,
Status of the NRT product at ECMWF,
SMOS data pre-processing,
Mapping BUFR data to internal ODB,
Computations in model space,
CMEM interface,

Passive monitoring,

What's next
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SMOS data in the IFS - overview
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L1C-NRT BUFR product

Convert to L1C-NRT
ECMWF BUFR product

Store in ECMWF archives
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Pre-process data:
» Consistency checks
» Data thinning

BUFR files
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Mapping and
load data to
ODB tables

Computations in
model space
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Observations to grid-point space
=call gp_model

=call smos_process

=call smos_nearest

=call smos_obs2gp

=call smos_iobs2gp

v

Computation of background TB

=call gp_model

=physics interface routines

=call callpar T
atm

= call smos_screen
= CMEM interface --
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= call mwave_screen 16
= RTTOVS interface ___
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Back to observation space
=call smos_update

=call smos_igp2obs

=call smos_gp2obs

=call smos_obsop

=call gp_model

ODB data

passive
monitoring of
L1C TB over
land & sea
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NRT latency — December 09
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NRT latency — January 10
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NRT latency — February 10
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SMOS data in the IFS — overview
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L1C-NRT BUFR product

Convert to L1C-NRT
ECMWF BUFR product
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Observations to grid-point space
=call gp_model

=call smos_process

=call smos_nearest

=call smos_obs2gp

=call smos_iobs2gp
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Computation of background TB

=call gp_model

=physics interface routines

=call callpar T
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= call smos_screen
= CMEM interface --
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= RTTOVS interface ___
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Back to observation space
=call smos_update

=call smos_igp2obs

=call smos_gp2obs

=call smos_obsop

=call gp_model
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SMOS data in the IFS - organigram
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Implementation of SMOS data in IFS

Pre-processing steps implemented and tested mostly with 2 simulated
demonstration files available from the 19/03 (from Deimos) and later in the year
with 24h of simulated data corresponding to 2010.
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Implementation of SMOS data in IFS — fetchobs/prejob s
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All archived data is stored and
retrieved from MARS or
ECFS.

Pre-processing jobs:

routinely checks:
header corresponds to SMOS data,
geographical coordinates not missing,
date and time complete, etc.

Validity of data:
Data has a correct position,
TBs are within physically bounds, etc.

Data thinning,

Others... (RFlI filtering, data thinning
@mcriteria, etc.) &
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Implementation of SMOS data in IFS — thinning

Daily volume of SMOS data for a full 4D-VAR 12h cycle is very large
(~2 Gby for dual-pol, ~4 Gby for full-pol).

IFS handle lot of satellite data and not all SMOS data can enter the IFS
thinning Is necessary reduce volume and avoids data redundancy,

emiskf.cycles

Mar O

Ma; Di
Mar 01

Only a percent of the original data set is monitored  The selected subset
in pre-jobs keeps the same statistics and it is representative of the original

. CALCH
SMOS PM
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SMOS pre-processed bufr
(simulated) file for 17-Dec-2010 at 00 265104
adapted for an experiment i

(6 hours)
in 2008.
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SMOS data in the IFS - organigram

SMOS PM
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Implementation of SMOS data in IFS — BUFR to ODB
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Implementation of SMOS data in IFS - SMOS table

#ifdef ECMA
CREATE TABLE smos AS (

shapshot id pklint, // snapshot indentifier

grid point id pklint, // grid point identifier

electron_count pk9real, // total electron count

sun_bt pk9real, // direct sun BT

snapshot_acc pk9real, // snapshot accuracy

rad acc pure pk9real, // radiometric accuracy(pure polarisation)
rad acc cross pk9real, // radiometric accuracy(cross polarisation)
footprint axis[2] pk9real, // footprint axis

polarisation pklint, // polarisation

water fraction pk9real, // water fraction

incidence angle  pk9real, // incidence angle

azimuth angle pk9real, // azimuth angllg

faradey rot angle pk9real, // faradey ratational angle
pixel rot angle pk9real, // pixel radiometric accuracy

info pklint, // smos information flag

snapshot quality pklint, // snapshot owerall quality

)i
#endif //* ECMA *//
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Introduction of SMOS data in the IFS — BUFR to ODB

BUFR SMOS type and subtype,
ODB SMOS type (NSATEM) and codetype,

SMOS instrument identification

BUFR(3,203) ODB(7,400)

NBOTSMOS NSMOS
NBSMOSST NSMOSSQ

MSENSOR_SMOS (18)
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SMOS data in the IFS - organigram

SMOS PM
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ODB data
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SMOS data in model grid-point space

— DO polarisation = H, V, HV, VH

For each observation the distance to the nearest grid point is computed and
stored. A maximum distance limit is setup,

Only the nearest point to a grid-point is flagged as active observation,

Nearest observation to
grid-point,

Ex: South-India coast

T159 spectral resolution
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Vpol

dependently per polarisation

t space
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In
T799

PO

Collocation of observations to model grid-point is done

Value: obsvalue@body
Lat: lidegrees(at@hdr)
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SMOS data

T159 - Hpol

lidegrees(lon@s iy

Points:5176
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SMOS data in model grid-point space

Observations are screened  determine new flags for active
observations (land, sea, contaminated, double-check TB value,
etc.) and prepare them for the atmospheric analysis.

Forward computation is carried out in grid-point space
background value is computed and departures obtained,

(CMEM / RTTOV interfaces)

Feedback to ODB (back to observation space).

END DO

SMOS PM
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CMEM interface

Problem: computations in model space runs under OPEN-MP A
processor is allocated to each THREAD OPEN-MP and they share

memory.

Original CMEM code uses global variables which are allocated once
Incompatible with IFS multi-THREAD structure  CMEM

code needs a whole review.

Problem: CMEM code is designed to be run for a single incidence
angle  SMOS data in the IFS has a wide range of incidence
angles:

Possible solution:
run CMEM once for each observation?
use local variables and pass them as arguments in each subroutine?
Possible, but very heavy code,
It gets slower for a big number of observations,
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CMEM interface

A possible “optimal” solution:

Store all CMEM variables in a single F90 structure type and treat
ALLOCATABLE variables as pointers,

This structure is THREAD-safe and uses PRIVATE memory,
Is efficient,

Allows running CMEM just once for a THREAD, with all incidence angles
stored in a F90 POINTER.

Compatible with operations.

And code needs of additional review to be compatible with IFS:

—
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What's next?

Feedback to ODB needs to be completed,

Optimality of CMEM interface needs to be completed (variables
which depends on the incidence angle treated as F90
pointers.),

Interface ECMA.SMOS with SATMON.

Obtain onerationzd rontorilg prodicts (oased also on background
departures).

SMOS passive monitoring will be operational in CY36R4
operational products (time-averaged geographical mean fields,
time  series, Hovmoeller plots, etc.) will be freely available online at:

http://lwww.ecmwf.int/products/forecasts/d/charts/mo nitoring/satellite/
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Home = Products = Forecasts = Data reception statistics > Satelite Data Monitoring=

Satellite Data Monitoring

These pages show monitoring statistics for a varisety of satellite data, mostly radiances. A
large part of the data is "active", i.e. used in ECMWF's operational data assimilation. All
other data are monitored passively.

Other satellite data monitoring infermation is available on the NWP SAF web pages. and on
the GRAS SAF web pages.

ECMWEF experimental automatic satellite data checking warnings are available here.

Microwave Imaging Instruments

#® GPS Radic Occultation (GPSRQO)
® Atmospheric Motion Vectors

® ATOVS monitoring
® Geostationary radiances

i red Soundi
® Microwave Imaging Instruments

® Temperature retrieval monitoring
® Water Vapour

@ Significant wave height

® Surface wind

SMOS PM ECMWEF 04-March-2010

® Special Sensor Microwave Imager (SSM/)

® Advanced Microwave Scanning Radiometer for EOS (AMSRE-E)
® Special Sensor Microwave Imager Sounder (SSMIS)

® TEMM Microwave Imager (TMI)

Soil Moisture and Ocean Salinity (SMD

slide 24

0




Passive monitoring

SMOS PM
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Passive monitoring

3.

time series (also possible for different regions and flags).

/

~N (O @A DWW NN e ;
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ECMWF SMOS monitoring chain rely on the NRT product

Before entering the IFS, SMOS data is thinned to av  oid large
volume of data and redundancy. Pre-processing jobs are flexible.

BUFR and ODB spaces are matched through the definit  ion of
SMOS types and subtypes codes.

ODB tables (hdr, body, smos) store all information contained in
each SMOS record and is ready to be handle inthe | FS,

SMOS observations are collocated to model grid inde  pendently for
each polarisation,

Forward model computation is carried out in grid-po Int space,

CMEM was reviewed to make it compatible with the IF S structure,

SMOS observation concept is different to any other type of satellite
data and this adds technical complexities and chall enges in its
implementation (multiangular, multipolarisation, si Ze aspects, etc.)

SMOS operational chain will be submitted to CY36R4.
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