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Context of the study

SOFOG3D field campaign
(SOuth west FOGs 3D) (Burnet et al, 2023)

— Aims to advance our understanding of the fog
processes in order to improve forecasts of fog events
by numerical weather prediction (NWP) models.
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==> Analysis of 3 days between 28 and 30 Dec 2019 characterized by different fog
life cycles at regional scale with radiative and stratus lowering fogs. 2



Overview of large-scale case study (Satellite observations)
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Overview of large-scale case study
Fog time formation and dissipation
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Overview of the case study on two different sites
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Spatial heterogeneity: -

Supersite vs Agen Y
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Spatial heterogeneity : -

Agen vs Toulouse
(southeast)

Same fog life cycle
between Agen and
Toulouse site during
the 1st fog event.

No fog formation at
Toulouse during the
second night.
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Spatial heterogeneity : = .2 yp
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Spatial heterogeneity : -
Supersite vs Bergerac ¢ »
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Analysis of thermodynamic and microphysical properties
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Vertical profiles of temperature and humidity at Agen (- -) and at Supersite (—)

Fog #1:Radiative fogs on both sites
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Vertical profiles of temperature and humidity at Agen (- -) and at Supersite (—)

Fog #1:Radiative fogs on both sites Fog #2:Thin radiative fog (Agen), Stratus lowering fog (supersite)
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Complete stratus dissipation at Agen site ?
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Conclusion based on the observation analysis:
¢ Widespread radiative fog over the entire domain during the first night developed due to cold air

advection from the East but large variability of the fog life cycles on regional scale.

¢ Complete dissipation of stratus over the southern part of the domain due to warm air advection,
while the stratus remains all the day on the northern part.

¢ For the second night, stratus lowering fog occurred in the North while radiative fog formed on the
South, depending on large scale advection and vertical structure of temperature and humidity.

15



ESESESESc=—>—=

Numerical simulation with Meso-NH mMe.SP,.dN,,III,
* Initial/coupling conditions: Analyses from AROME NWP model

(1.3 km) 448
* Horizontal grid resolution: 500 m et 100 m with two-way nested 44

grids.

* Vertical grid resolution :150 vertical levels (1.5 m first level).

* Microphysics: 2-moment (LIMA, Vié et al., 2016) with prognostic S
droplet and aerosol concentrations. #8

* Activation of 3 aerosol modes, initialized with in-situ measurement sss
(OPC and SMPS)
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MNH 00h : Meson-NH simulation initialized at 00h with Arome Analyses.
MNH 15h : Meson-NH simulation initialized at 15h with Arome Analyses. 16



Numerical simulation with Meso-NH Cloud radar
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MNH15h reproduces the stratus lowering at Supersite and the contrast between Agen and Supersite, while MNHOOh
dissipates the stratus at SS as in Agen

Objective to better understand the differences between both simulations in order to characterize the ingredients favoring
both scenarii.



Comparison with observations at the supersite
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Complete stratus dissipation with MNH OOH : the fog forms late around 08h, which will be impacted by solar radiation just

directly after its formation, and also the temperature inversion occurs at low altitude compared with obs.
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Also MNH 00H produces too much water, which could explain the sudden dissipation.



Perspectives:

1. Further analysis of the differences between MNHOOh/MNHI15h and observations that guide the
various scenarios.

2. A budget analysis as in Fathalli et al. (2022) to investigate the spatial heterogeneity of the fog event
at the regional scale and to study the physical mechanisms involved in fog formed by stratus lowering.
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Perspectives: Analysis of stratus cloud lowering
* Case study from the Bure field campaign (Fathalli et al, 2022)

Budgets to better characterize the processes leading to stratus lowering
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Thank you for your attention

maroua.fathalli@meteo.fr 21



Comparison with observations —— MNH 00h
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Supers OBS

MNHOOh

AT MNH - OBS

140
120

LWP (g.m~?)

Agen OBS 140

120
100

LWP {g.m™%)

L
MNHOOh

LWP (g.m~?)

LWP (g.m™?)

13,

11.

9.5

7.5

5.5

3.5

1.5

-0
T(°(

o = N W




)

(

m)

ht (

Height (m)
N w

L '.illl ; ::II |
|__::.' .I | I I I i
4 ":I'! | i G | i |
i | i ] !I |1 ! |I I Il i I
| i |'i:| g j o | g i
| : ¥l Hil i d I
1 ”||1:||-. | || ) | ; I:I! e
L il :' |:!I :|'!||| | I; ! Ll I I 1]
00 02 04 06 12 14 16
400
At “l m I
300 | | ‘
= I ||
£,200 | ‘ ’I J
o | |
I il "
100 L L |
1 | ¢ !
00 02 04 06

Il

I | | ) |:i= nm
i) | fl yfhi;:"
:|i|i: i AL :”:I'..!
il .: 1 ! | Falih I | ! |
i i -i"l e e TR ::iil FIE bk il | | l
A I AR R | L. 1 (1]
| 4! IIT A (| | 1 II:I._ AR |||- A [ I :':';:-. | | | II ||
fﬁi: £|H |"'“' 1 Hh i'||
18 20 22 00 02 04 06 08 10 12
| T T
i ' |
‘ fl |
‘ | | |
H (Y]
| e i '| | | |
I e Il I|l|
| . I ‘ ‘ l = | 1IN |
T A l\ | ‘l hw
08 12 14 16

20:' 25 - '{J.é' di '66 | %l 10 12
!P* w N TV
| W‘| ‘ H ' i

;| | l

_J |

W ylhhlllyﬂh_.bluli i

|Mh [l l.thhl |

2 02 04 06 08 10 12




Height (m)

2000

1800 {— Rrs 29/12 23n15
=== MNH Q0H 29/12 23h15
----- MNH 15H 29/12 23h15
= RS 30/12 11h15
1600 ] ==+ MNH 00OH 30/12 11h15
----- MNH 15H 30/12 11h15
1400
1200-
1000
800 i
i
M
L
600 ER
)
)
400-
200 S
i I | ) ..'.:' : ! + A 1 4
970 " 280 290 300 0 2 4 6 0 20 40 60 80 100 0
6 (K) rv (g.kg™1) Rh (%)

DS ek e e

> 4 6 8
Ws (m.s™1)

Wwd (°)

360



Radiosondes at Bordeaux
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* Cooling of 6K at 100m between 11pm on 28/12 (blue) and 11am on 29/12 (red).
* Advection of cold air from the southeast.
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