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Motivation of the study
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Ground-based microwave radiometers

Information mainly residing in the PBL
3 main products

Continuous data in all-sky
conditions: resolution of
seconds to minutes

low resolution water vapor Path-integrated Well resolved temperature
profile but excellent path- liquid water profile in the PBL, low
integrated values resolution above

W

Microwave Radiometer

1201 280

100

1500+ | Flars

80

60

1000[ 270

40

LWP g.m—2
Altitude [m]

20} 5001 265

| B 'y |

0
i 10 i ' I 1n
0%-06 02-07 02-08 02-09 02-10 02-11 02-12 02-13 02-14

260

=20
000102030405060708091011121314151617181920212223

gl .
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 1516 17 18 19 2021 22 23

p
m LWP : most reliable method but no information on the cloud vertical
distribution




Height [km asl]

MWR assimilation: expected impact on the model

Initial state

Evaluation of the potential positive impact of the assimilation of MWR observations

through a 1DVAR framework (One-dimensional variational assimilation scheme)
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=  Large impact on the temperature field with temperature increments up to 5 K during
the radiative fog event (too thick and too persistent in the model)

=  Large impact on the LWP field

=  Neutral to slight positive impact on the humidity profile
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95 GHz cloud-radars

Newly industrialized
systems
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Innovation in data assimilation scheme : the EnVar

Météo-France (GMAP group) has developped for several years a new
ensemble based variational assimilation scheme (EnVar)

Flow dependent background-error-covariance matrix

Possibility to include hydrometeors in control variables (2 PhD on going on that
topic : Mayeul Destouches and Guillaume Thomas)

Possibility of using 4D-EnVar instead of 3D-EnVar : take advantage of the high
temporal resolution of MWR and cloud radars

From Thibaut Montmerle : [’En-Var pour les nuls



Scientific questions

=  On what extent, a ground-based microwave radiometer network assimilated in
newly developed ensemble variational data assimilation scheme (EnVar) can
improve fog forecasts ?

- {- Needs to set-up for the first time a regional scale MWR
network




Scientific questions

=  On what extent, a ground-based microwave radiometer network assimilated in
newly developed ensemble variational data assimilation scheme (EnVar) can
improve fog forecasts ?

. [- Needs to set-up for the first time a regional scale MWR
network

= 8 radiometer units to be deployed
Research laboratories / National Weather Services collaboration :

* Cologne: Ulrich Lohnert (HATPRO) : T, Q, IWV, LWP
* MeteoSwiss: Maxime Hervo/Alexander Haeffele (HATPRO, G2) : T, Q, IWV, LWP
» Laboratoire d’Aérologie : Jean-Frangois Georgis (HATPRO, G2): T, Q, IWV, LWP
* Météo France : Pauline Martinet/Vinciane Unger (HATPRO G3) : T, Q, IWV, LWP
* ONERA:Thierry Huet/ Xavier Boulanger (HATPRO): T, Q, IWV, LWP
* Met Office: Jeremy Price (RPG HumPro) : Q, IWV, LWP

Industrial Collaboration :
* Attex,MTP-5: Mathias Schroder : T (0-1000m)
« RPG HATPRO G5 : Harald Czekala : T, Q, IWV, LWP



MWR network instrumental deployment strategy
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Scientific questions

=  What variables/parameters about fog forecasts are improved thanks to the
assimilation of a MWR network: fog onset/dissipation times, fog diurnal cycle,
vertical depth ?

e [®  Validation/evaluation strategy by using intensive in-situ
observations during IOP, demand on increase RS launchings
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Scientific questions

=  What variables/parameters about fog forecasts are improved thanks to the
assimilation of a MWR network: fog onset/dissipation times, fog diurnal cycle,
vertical depth ?

s |® Use of remote-sensing observations for forecast evaluation
with a focus on spacial extent
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Scientific questions

=  What variables/parameters about fog forecasts are improved thanks to the
assimilation of a MWR network: fog onset/dissipation times, fog diurnal cycle,
vertical depth ?

s |® Use of remote-sensing observations for forecast evaluation
with a focus on spacial extent
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Scientific questions

=  What is the most important parameter between vertical or temporal resolution to
improve fog forecasts ?

s | ®  Data assimilation denial experiments : OSE (Observing
System Experiments
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Scientific questions

What are the most relevant meteorological quantities to be initialized
(temperature, humidity, hydrometeors) for improving fog forecasts ?

=

/& Retrieval of LWC profiles with cloud radar synergy (A. Bell PhD)\

=  OSE experiments : temperature / humidity profiles and
temperature / humidity / LWP information

=  Possible thanks to the sampling of cross-covariances between T/
Q variables and hydrometeors by the En-Var )
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WPS5 : Summary of the work-plan
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Additional use of the MWR network

=  Forecast evaluation : AROME 500m (Salome Antoine PhD thesis) + daily
evaluation of AROME OPER 1.3 km short-term-forecasts (Coll. GMAP/PROC)

=  Better understanding of the spatio-variability of fog vertical structure at a
regional scale (~300 km) and capability of AROME to statistically represent this
variability

= Improved key fog parameter retrievals (temperature, humidity, water and
microphysics, fog dynamics) based on the combination of cloud radar and MWR
measurements (WP2 with LATMOS and SIRTA)

=  PE-ARO : detection of « fog object » + use of the PE-ARO for process studies
by the identification of the sources of errors and the perturbation of the physical
parameterizations and initial conditions. (Coll. Laure Raynaud GMAP/RECYF)
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The MWR network : current status (5 MWR running, 2
to be installed)
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07/10/ 2019 : HATPRO G2
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Current status : First data

07/10/2019 : HATPRO G5 (Mont-De-Marsan)
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07/10/2019 : HATPRO G2 (Toulouse)
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Thanks for your attention !
Questions ?




	Diapo 1
	Diapo 2
	Diapo 3
	Diapo 4
	Diapo 5
	Diapo 6
	Diapo 7
	Diapo 8
	Diapo 9
	Diapo 10
	Diapo 11
	Diapo 12
	Diapo 13
	Diapo 14
	Diapo 15
	Diapo 16
	Diapo 17
	Diapo 18
	Diapo 19
	Diapo 20
	Diapo 21
	Diapo 22

