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3 Areview of the main achievements,
3 Some monitoring results,

3 Current status of the monitoring suite,
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Review

3 Areview of the main achievements:
4 Operational acquisition of SMOS data at ECMWF and archiving,
4 Pre-processing jobs,
4 Creation of an internal data base (ODB),

~Model space computations (collocation, screening, model space
variables computation, etc.)

A lmplementation of passive monitoring,

& Statistics computation in NRT,
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Implementing SMOS data in the IFS. First version

Computations in
model space
Observations to grid-point space
ESAC =call gp_model
scall smos_process
=call smos_nearest
X scall smos_obs2gp
L1C-NRT BUFR product] scall smos_iobs2gp
!
¥ Computation of background TB
Convert to L1C-NRT scall gp_model
ECMWF BUFR product =physics interface routines
=call call| q
cal caoh :’ Tom passive
v = call smos_screen i T
Store in ECMWF archives| = - CMEM interface -~ || [~ monitoring of
l i Mapping and | ‘_; ! L1C TB over
load data to * call mwave_screeny"
MARS ECFS ODB tables = RTTOVS interface ___, land & sea
I Back to observation space
Pre-process data: *call smos_update
» Consistency checks =cal smos_igpaobs
. Data thinning =call smos_gp2obs
=call smos_obsop
=call gp_model
BUFR files ODB data
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SMOS data pre -processing
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——{ohs¥YMD <= {main:¥MD + 1 1) and ..make/setup == complete|

—hiD=2007 \
— obs |- fetchohbs <
i <
etchmar:
prepare_ohg |— S makehing == complete and fetchobs ==

cumpleta|

pred crad_prepare

pre crad_airs | preterad_prepare ==

comp\ete|

pred crad_hirs l—prelcradjarepare =

comp\ete|

pre crad_msu|—— preterad_prepare ==

complete]

pre crad_ssu [ preterad_prepare ==

complete]

pre crad_amsua — prelerad_prepare =

complete]

pretcrad_amsub — preorad_prapare =

compiete]

pretcrad_mhs I—pre1cradjarepara =

complte|

preobs

pretmwimng

preohs_wave I— b Imakeiconsthveonst ==

pregen

[resmos

fetchmars

prepare_ohs |- S makehing == complete and fetchobs ==

complete|

- prelcrad_prepare

- precrad _airs | preterad_prepare =

- pretcrad_hirs | pretorad_prepars =

- preterad_msu - pretorad_prepars =

- pretrad_ssu —pretorad_prepars =

mplte|

-prelcrad_amsua }—pre1 crad_prepare lcomp\ete|

- prat crad_amsub | preferad Jareparﬁ=

complete|

- pretorad _tihs -— preterad JJreJB

complete]

- preobs
- pretiwig

8 preubs_wave I— A .IAonsthcunal == cump\ete|

preges|

- prerend

[resmos

L— logfiles | - J00 == comple;

12 == complete

3 All archived data is stored and retrieved
from MARS or ECFS,

3 Pre-processing jobs:
i Routinely checks,
4 Validity of the data,
4 Data thinning,
i (Hard) RFI filtering,
4 Others,

& Currently presmos running in parallel, with

16 processors (elapsed time ~ 1 minute),
4 compatible with operations,
4 only satellite running parallel pre-tasks,

4 Controlled by a namelist of inputs A adds
up lot of flexibility.

o
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BUFR to ODB

3 ﬁ F | I t e r. e d O d atd @B,l —maln'——makeﬁbim::completeandmakeicnnst==completeandmakerfc==cnmpleteand((majn:\’MD-

—VYMO=20070223
—%—— an '——(..I..fohs:\-‘MD > A main MDY or L fobsD0iobs == complete|
3 b20_smos A ECMA.smos - makeods] cleanad

- bufrzadh |——c|eanodb == complets|
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(smos table where all information per v
reqgister is stored) b2o i
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ID =
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=1 =
= | =
=g W=
= | o

- héo_mhs
#ifdef ECMA

- ho_satoh

CREATE TABLE smos AS ( - h2o_reod

snapshot_id pklint, // snapshot indentifier | o

grid point id pklint, // grid point identifier =

electron_count pk9real, // total electron count AL o]

sun_bt pk9real, // direct sun BT - b2o_geos

snapshot_acc pk9real, // snapshot accuracy - b2o_gpsro

rad _acc_pure pk9real, // radiometric accuracy(pure polarisation) :

rad_acc_cross pk9real, // radiometric accuracy(cross polarisation)

footprint_axis[2] pk9real, // footprint axis — 3

polarisation pklint, // polarisation plete

water fraction pk9real, // water fraction

incidence angle pk9real, // incidence angle

azimuth angle pk9real, // azimuth angll

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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SMOS data in model grid -point space

3 Collocation to the model grid (nearest neighbour is used),

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

3 Forward computation is carried out in grid-point space using
atmospheric forcing in grid point

3 CMEM interface,
3 First-guess departures,
3 Feedback to ODB (back to observation space),

3 Computations of statistics.
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Main obstacles (and challenges) in the implementation

3 Volume of SMOS data,
AMuch computing resources and time is needed to process and test SMOS data,

AWhich data to assimilate is not trivial,

3 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.

AStructure of SMOS ODB in the IFS was revised to make it more efficient and use less
memory resourcesA | s a 6 Map&dational purposes,

3 Observation operator interface built up within the model physics and adapted to
work in parallel,

ACompatibility with IFS is only guaranteed if CMEM code is adapted to a multi-thread
environment
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Implementing SMOS data in the IFS. New version

Collocation, screening, forward

modelling, first -guess departures, etc.

A
[ \

Computations in

L1C-NRT BUFR product

A 4

Convert to
ECMWEF BU

L1C -NRT
FR product

A

y

Store in ECMWE archives

A 4

\ 4

MARS

ECFS

per angula

Pre-process data:
A Consistency checks
A Parallel data thinning

r bins

BUFR files

model space (gp_model)

1L

Get SMOS data in grid point
Acall smos_process

A
Forward model (CMEM)

Aphysics interface routines passive
~1 | Acall callpar monitoring of
| , Tam| 71 NRTTB over
Mapping and Acall smos_screen ! land & sea
load data to ACMEM interface -1 !
1
ODB tables Acall mwave_screen ‘0’ E
H ARTTOVS interface ___.
Distribution v

per processor

: ' Back to observation space
and grid point

Acall smos_update

ODB data

\

J

Y

Acquisition, quality control, thinning, etc.
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Monitoring SMOS data 1 first version

ASince launch date, ECMWF supported and maintained monitor of SMOS observations,
ASince January-2010 only NRT data was monitored and published (weekly updated),
AGlobal maps of NRT product,

AHorizontal and vertical polarisations at 0°, 10°, 20°, 30°, 40°, 50° and 60° at the antenna ref.
http://www.ecmwif.int/research/ESA_projects/SMOS/monitoring/smos_monitor.html
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SMOS Offline monitoring page 20100119

ESA projects Page Content:
SMOS
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SMOS monitoring 1 current situation

SCECMWF

Home = ECMWF intranet plot database= User plots = SMOS>

ASince Nov. 2011 statistics available in Other charts
SMOS

ACurrently running under a RD expt.
(included in CY37R1)

NRT: SMOS
. Chart catalogue
) Global Scale Fag _ Time series of area averages
A , 2 OVEerview e
Find charts T

ALand and oceans separately,

ASeveral incidence angles,

ATwWoO polarisations states, Product updated the 24th of last month
A Statistical products: Hovmoeller zonal mean fiekds

ATime series of area averages, . E

ATime -averaged geographical = —

mean fle|dS Froduct updated the 25th of last month

AHovmoeller zonal mean fields, Time-averagedgecaraphical mean fieles

AFG departures as function of - ae-

incidence angle.

ASupport to CAL/VAL by adding
targeted areas.
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Monitoring suite (testing for op.)

— Createfis
— setup |—createfws == complete|

— net_aeolus |—(setup == complete or setup == unknown ) and {liks == complete o libs == unknown)|

—M—(setup == complete or setup == unknownyand (libs == complete or libs == unknown ) and {get_aeolus == complete or get_aeo

L logfiles I—(Iinks == complete of links == unknown)|

an |3

—— WSJOBS: 0/3 00
— make |---

— obst---
— main -
— 1ag | ———¥MD=20101220

— manitaring

S [ ?m complete and .J_main:YMD = .f.Jag:¥MD) or (/. imainYMD > . fag:h

— ohstat_merge — obstat == complete

— feedback---

—Ml—— ohstat_cony

I obstat_surf_conw

- obstat_airs
- obstat_hirs
- obstat_msu
- obstat ssu

obstat_amsua
obstat_amsub
ohstat_mhs
obstat_jasi
——— ohstat_mwts
—— obstat_mwhs
—— obstat_satob
—— obstat_reod
—— ohstat_ssmi
- obstat_ssmis
- ohstat_amsre
— obstat_tmi
- obstat windsat
- obstat scatt
—— ohstat_geos
ohstat_gpsra

ohstat s

to
El———

ohstat_smos . Imanitoring == completelJ

— fdbksave I—(feedback == complete or feedback == unknown ) and (obstat == complet
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—ﬂifeedback == complete
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APassive data can be
decoupled from the main
atmospheric analysis.

AMonitoring of passive data
must be out of the critical
path.

ASMOS could be the first, but
a new family would include
other passive data.

AAdvantage for SMOS:
supported by operations
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statistics over land

Std of obs
1-7 Oct 2010

ATBXX:
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