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Introduction

OSSE :ObservingSystem SimulatiofExperiment

GOAL
software system tassesshe value of amtmospheriobservingsystento
operationamesoscal@umericalforecasts

OSSEis usefulfor manyapplicationsespecially:

Y Evaluatingcurrentdata assimilation anfdrecastsystems

Y |dentifying observatiomeedthroughsensitiveexperimentsvith synthetic
observations.

Y Evaluating future observation systembefore deployment



Introduction

MTG-IRS : MeteosaflThird Generatiori IR Sounder

Scheduledor launchin 2018/2020 ?
GEOplatform (36000 km)

Full disk coverage 30 min
1738channels

SpecRes = 0.625cnT?

Mission | Frequency Contribution
Band range (cr)

IRS-1 700770 CO,

IRS-2 770780 Surface,clouds
IRS-3 9801070 O,

IRS-4 10761210 Surface,clouds
IRS-6 16002000 H,O

IRS-7 20002175 CO

— hlaximum theoretical coverage
—— Imaging and telecommunizations cowerage

Meteos at images within this area used quantitative by

IRS simulated spectrum




Introduction

All observations arsimulatedfrom free-run forecastproducedoy a NWP model
Theseforecastgepresentruth and aredenotedhe «naturerun (NR) »
Simulatedobs. mustnimic as close as possiblerrorcharactericef obs.from the real system

Simulatedobs. areassimilatednto an assimilation systethatis independenodf the NR model
Performances in thierecastskill areevaluated
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1. The Nature Run
Characteristics

High ResolutionARPEGE/IFS Free-Run forecast

Spectrakesolution: T1200

~ 7 km over Europe

Vertical levels L105

Initial conditions: 20/06/2018 Oh
Model version : cy38op1l

No data assimilation !

The ARPEGE domain

Y Simulated fields are available every hour for both pronostic anc
diagnostic model fields ( 3 periods of 3 months)



1. The Nature Run

Comparison with ARPEGE OPER

Maps of averaged temperature fields produced by the Nature Run vs the ARPI
OPER forecast model over 1 month (July 2013)

Nature Run :
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1. The Nature Run
Comparison with ARPEGE OPER

Averaged temperature and humidity profiles produced bijtiiare Run vs the
ARPEGE OPER forecast model over 1 month (July 2013)
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1. The Nature Run
Comments

Y This NRappearsidequatelyealistwith regard to the ARPEGE OPER model

Usage :

- Producehe initial firstguessf the OSSE

- Providecouplingfiles for AROME OSSHoundaryconditions

- Provideatmospheristates tsimulatethe full observingsystem (+ IRS)
- Verify the Forecasskills of the Limited Area model
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2. The 3DVar data assimilation system
Characteristics

3D-Var AROME/France forecastsystem

~ 2.5 km over France

Vertical levels L60

Initial conditions: 15/07/2018 Oh

Model version : cy38opl

3h-assimilationwindow

Coupling(1h) : NatureRun

Assimilation of the fullatmospheri@bservingsystem (+ IRS) !

L

The AROME domain




2. The 3DVar data assimilation system
Theoperationabbservingsystem

METEO-FRANCE couverture de donnees - SYNOP/SHIP - 2014/03/04 00H UTC
Nombre total d'observations avant screening : 4823

Conventional

W LW W BW EW FW PW O PE FE FE BE 100

s -FRANCE couverture de donnees - TEMP - 2014/03/04 00H UTC

METEO-FRANCE couverture de donnees - AVIONS - 2014/03/03 12H UTC Nombre total d'observations avant screening : 28
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S ate | I Ite . METEO-FRANCE couverture de donnees - SATOB - 2014/03/04 00H UTC
Nombre total d'observations avant screening : 1571
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/ \M S U A METEO-FRANCE couverture de donnees - CRIS - 2014/03/02 03H UTC
Nombre total d'observations avant screening : 707
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FRANCE couverture de donnees - GPS - 2014/03/04 00H UTC
{ombre total d'observations avant screening : 11642
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2. The 3DVar data assimilation system
Simulation of realistic observations

Nature Run ___ | Forward mode—— Perfect observations

( T, Q; u, v, E’D-Iine@in)erpolation + ERROR
(+ RTTOV)

After the foreward model is applied to the grid point value of the NR (perfect obs.), a
random contribution is added to the forward model output.

Errorsources Measur ement , Forward model |, Rep

For instance, observation errors are assumed uncorré&statd OPER)

GOAL :
The response in the real and simulated system are to appear similar : CALIBRATION
Y Verifies the simulated data impact by comparing it to real data impact.

Can we use the same stdev error (sigma O) in-DASE as defined in DAGPER ?
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3. OSSE calibration

Assignment of realistic errors for each obs. type

Configuration of assimilatioexperimentsisingsimulatedobservations :

sigma Oscaling

First Guess Assim. OBS Boundary condition | Stdev error
REF_OPER AROME OPER Real ARPEGE OPER AROME OPER * fact_oper
EXP_sig0.8 ARPEGE NR Simulation ARPEGE NR AROME OPER * fact_0.8
EXP_sig0.5 ARPEGE NR Simulation ARPEGE NR AROME OPER * fact_0.5
EXP_sig0.2 ARPEGE NR Simulation ARPEGE NR AROME OPER * fact_0.2
METHOD :

Y Analysisincrementgnot shown
Y comparisorof obsguesst obsanalysestatistics
+ specifiedstdevmodifications ifneeded

Note:

- conventionabtata
fact oper= 0.8

- satellite data
fact oper= 1.15



13 days : July 2013

3. OSSE calibration (104 assimilation)
~ 2000 obs/levels

Ex : Radiosonde data AROME domain
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3. OSSE calibration
Ex : Radiosonde data

TEMP

Stdev ObservationGuess
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3. OSSE calibration
Ex : Radiosonde data

TEMP Stdev ObservationGuess
REF OPER ..
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3. OSSE calibration
Ex : Radiance data

AIRS

Stdev ObservationGuess
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3. OSSE calibration
Comment

No, we canNOT use thesamestdeverror(sigma O) in DASOSSE aslefinedin DAS-OPER
sincetheyproducetoo large perturbations.

Statisticalpropertiesof EXP_sig0.5for the OSSE vs the real world assimilation show the
best match foeachobservingsystem.

Y All specifiedsigma O arereducedby 50%. Many of themweremanuallyadaptedo
improvethe fit.

This crucialevaluatiorwasperformedfor the full observingsystembeforeto producethe
final simul ation &
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4. Simulation of observations
Full radiances observing system

AveragedReal Bt observations vSimulated Bt observations (July 2013)
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4. Simulation of observations

Ex : AMSU-A

Maps of AMSUA channel 5 Bt : observations vs simulations (20 July 2013)

DBSERWVATION AMSU: chan= 5
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4. Simulation of observations
Preparations for IRS Bt assimilation

Out of the framework of the OSSE, we have conduceecyoled assimilation experiments of
real observations (IASI & SEVIRI) to model te&pected observation errordor IRS
radiances and thgptimal thinning distance.

1) HollingsworthLénnberg

SN Assumption : Observation errors are spatially uncorrelated and
background errors are spatially correlated.

- Spatially uncorrelated variance : Observation error
- Spatially correlated variance : Background error

o]

2) Desroziers

R—E [d all Assumption: Becausalata assimilatiorfollow linear estimation
a a™bl theory, heweightgivento the observations in thanalysisis in
HBH? = E [db ﬂz{ ] _E [dﬂ ﬂf: ] agreemenwith true observation and backgrouedrors

+ diagnostic otorrelationlengthfor thethinningdistance

3) Adapted background error method

Bormann and Bauer ,2010




4. Simulation of observations
Preparations for IRS Bt assimilation : Stdev error estimat

Estimate of observation error amplitude using IASI real data as proxy for IRS

DATA: IASI clear radiances

15 days (01/09.5/09)
Domain: AROME / \

55 T channel 96 + 20 Q channels

Y IRS stdeverrorestimate ~0.4K for Tchannelaind ~0.5/1K for @hannels



