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Introduction

§ Fog forecastng is crucial for transport, and partcularly for aeronautcs

§ Recent research studies at MF have shown :

- the importance of local circulatons on formaton and evoluton of fog,

- the benefts of a fne vertcal model resoluton above the surface,

- the underestmaton of fog event related to stratus lowering in AROME model,

- the need to parameterize fog depositon



Impact of vertical resolution (1)

(Philip et. al., 2016)

AROME operational NWP model configuration (1.3km) used over a small geographical domain on Roissy airport
with 3 different vertical resolution 



Impact of vertical resolution (2)
Case study : 22 October 2012

(Philip et. al., 2016)



Impact of vertical resolution (3)

(Philip et. al., 2016)



Scientific questions

Dynamics
● Impacts of local circulatons
● Impacts of surface heterogeneites
● Surface interactons
● Moisture vertcal gradient and fux

Microphysics
● Impacts of aerosols on radiatve cooling
● Impacts of aerosols on fog cycle evoluton
● Cloud droplet depositon

Radiaton
● Radiatve transfer at high spectral resoluton
● Retroacton of radiaton on microphysics

Assimilaton/forecast
● Stratus lowering forecast
● Nowcastng
● Impacts of local observaton assimilaton
● Evaluaton of latest evolutons of surface schemes
● Cost/beneft rato of using a 2 moments

microphysics scheme
● Visibility forecast



Field campaign
● Site locaton (South West of France)
● Advanced Instrumentaton 

(cloud radar, drones, tethered balloons, etc.)

● Processes characterizaton
Local circulatons linked with surface heterogeneites
Tri-dimensional heterogeneites
Echanges with the surface and vertcal gradients in frst meters above ground
Aerosols and microphysics contents
Radiaton at high spectral resoluton
Processes at cloud top

Number of days per year with
high fog risk (CARIBOU, 2008-

2014)



« Fog » version of the AROME model
§ AROME version developed for fog forecastng:

- A square domain of ~150 km per side

- Horizontal resoluton of a few hundred meters

- Fine vertcal resoluton

- 2 moments microphysics scheme

- Improved surface schemes (SURFEX)

- Updated radiaton scheme

- Dynamical adaptaton

§ Real tme simulatons during the experimental campaign(s)
§ Non real tme : assimilaton of new observatons (W band radar,

microwave radiometer, etc.)



Schedule and collaborations
§ First version of a scientfc plan and an experimentaton plan before

end of 2017
§ First campaign in winter 2019-2020 
§ Natonal and internatonal collaboratons very much welcomed:

- instrumentaton during feld campaign, 

- real tme simulatons during feld campaign,

- intercomparison project organized afer the campaign,

- research actvites (process studies, etc.)
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