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Delayed installation of GNSS Station

* Delayed installation because of late
In new ship delivery.
* Fort St Charles (UXK5JTU/ASFR1)

— Avallable since july 2019

— GNSS station installation getting start at = o
the beginning of 2020

— Atlantic road
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Trimble GNSS antenna

o
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This GNSS antenna will be installed on board the ship (Fort St Charles) to
calculate the ZTD with a kinematic PPP trajectography calculation.
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O GNSS in the operational models
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GNSS in the operational models

L 2005-2006 : First experiments to evaluate the impact of ZTD GNSS
data in the global model ARPEGE (Poli et al., 2007; JGR)

O First implementation in the operational models : ARPEGE, ALADIN
(in 2006) and in AROME (in 2008) using a white list approach

L After several experiments, a significant extension of the white list for
AROME was put in operations in September 2011

U September 2012 : Operational suite with an extended white list and
a dynamic selection of the observations during the assimilation.

O September 2017 : Modification of the geographical thinning

O Mid 2019 : Operational variational bias correction in ARPEGE &
AROME
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Mombre de messages
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GNSS in the operational models
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GNSS in the operational models

Réseau - Observations par jour GPSSOL
— ODH 13400225 — 06H 14167B70 — 12H 14315672 1EH 14041105 Du 20190819 au 20191117
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GNSS in the operational models

— ODH 1325327 — 06H 1361340 — 12H 1408123 1EH 13463590

Réseau - Observations par jour SYNOP
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GNSS in the operational models

Réseau - Observations par jour
— O0H 77547 — O6H 10328 — 12H 86110

1EH 7975
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Du 20190827 au 20191120
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GNSS in the operational models

Réseau - Observations par jour ACAR
— O0H 21076574 — 0O6H 10504835 — 12H 15297297 1EH 21942189 Du 20190827 au 20191125
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GNSS in the operational models

Réseau - Observations par jour IASI
— O0H 1684305 — 06 H 1516030 — 12H 1664677 1BH 1592371 Du 20190827 au 20191120
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GNSS in the operational models

Réseau - Observations par jour GPSSOL
— ODH 13400225 — 06H 14167B70 — 12H 14315672 1EH 14041105 Du 20190819 au 20191117
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GNSS in the operational models

METEO-FRANCE couverture de donnees - GPS - 2019/07/07 12H UTC cut-off long

Nombre total d'observations apres screening : 21562
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GNSS in the operational models

METEO-FRANCE couverture de donnees - GPS - 2019/11/18 12H UTC cut-off long

Nombre total d'observations apres screening : 34832
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GNSS in the operational models

GPS sol ARPEGE oper du 18-SEP-2019 au 18-NOV-2019
TOUS CENTRES cut-off long

Sl N S N B A B B B [

35000

10
30000

8
25000

ZTD(mm)
:
Obser:atiom

:

10000

-2 0
18192021 2223242526272829300102030405060708092101112131415161718192021222324252627282930310102030405060708021011121314151617 18
oct. nov.

= biais obs-ébauche == biais obs-ana =  gct obs-ébauche = ectobs-ana [ nbobs B nb rejets [l nb grosses II'I"II.Irl]

METEO W
FRANCE
17

E-GVAP expert meeting | Offenbach | 28-29 november 2019



GNSS in the operational models

63 LPT
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GNSS in the operational models

67 LPT
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GNSS in the operational models

GPS sol AROME oper du 18-SEP-2019 au 18-NOV-2019
TOUS CENTRES cut-off long
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1 GNSS variational bias correction
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Variational bias correction

The bias is computed following the scheme introduced in Harris and Kelly, 2001. It can be expressed as a linear
combination of bias predictors (such as the TCWYV, the thickness of given atmospheric layers, ...). For a given observation,
the estimated bias can be expressed as follows :

}\!
b, ) =D _ Bipj(x)
j=1
where p;(x) are the N bias predictors and f3; the N bias prediction coefficients.

T _ [IT QT]

0L

An augmented control vector that includes bias prediction coefficients can be defined: 2z

The error covariance matrix of z is defined as : Z =< é”(é*)” > where 2 = 2! +¢°

It is currently assumed that parameter estimations errors and state estimation errors are not correlated, which leads to :

B, O
0 B I}

7 —

The extended observation operator that accounts for the bias is defined as follows :

N
H(z) = H(z)+ bz, 8) = H(z) + > _ Bipj(x)

J=1
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Variational bias correction

Experiment ARPEGE_OPER
Station BADGROBG (6442 times used over 6442)
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Variational bias correction

Experiment ARPEGE_OPER
Station DROWMETO (6864 times used over 6864)
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Variational bias correction

Experiment ARPEGE_OPER
Station BRSTROBH (2419 times used over 6858)
| I | I | I | I | I | I | I | I | I I

N

ZTD bias {mm)

P2 ——— | N s o It L g
et N O T MIﬁhmmmmm

l':?'||||||||||||||||||||

Pred CST

Pred Z {1000-300%

Pred TCWYW

Bias

O = 3 (unbiased)

0-G

Oper bias 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1
0 100 150 200 250 300 350 400 450 500 550 600
unbiased 3.18 meanbias 4.81 monitbias 2.94 ectbiased 7.91 ectunbiased 8.25 ectbias 3.06

o LT

£

bias

O]

METEO
FRANCE

E-GVAP expert meeting | Offenbach | 28-29 november 2019



26

QOutline

d Ongoing and further work
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GNSS uning

Operational options :

a

a

a

a

Reduction of the rejection threshold : 2.5 sigma(O-G)
Minimum value of the sigmaO : 6 mm

Minimum interdistance between stations : 40 km
Irregular update of the whitelist

Studied options :

a

a

a

Evaluation of the obs errors with the Desroziers method

Retune the rejection threshold according to the new obs errors
Decrease of the minimum interdistance between stations in Arome
Automation of the whitelist update
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Horizontal tropospheric gradients

Zénith

‘ O ‘ Zénith « atmo »
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Horizontal tropospheric gradients

Plans

O Validate the tangent linear and the adjoint (done)

O Tune the direct observation operator (almost done)

O Data assimilation experiments

O Operational implementation when gradients are available
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Thanks for your attention
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