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Convection initiation factors

This study aims at analyzing the initiation factors of local deep convection to better understand the transition from dry
convection to shallow convection and from shallow to local deep convection.

Data and Methods
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3D interpolation of reflectivity = horizontal and vertical cross sections
VVP (Volume velocity processing) = vertical profile of divergence

; Atmospheric Radiation Measurement (ARM) mobile facility:

= Radiosoundings (CAPE, CIN, CTP, HI,,, and 6)

= UHF wind profiler (diurnal cycle of Convective boundary-layer (CBL))

= Surface turbulent fluxes = 95 GHz cloud-radar

¢ Satellite data (MSG)

Classification

> MIT (Massachusetts Institute of Technology) C-band Doppler radar

The classification of convection day is based on the PPI and
horizontal cross sections of reflectivity MIT radar

e Deep convection: reflectivity > 30 dBz and vertical

extension > 7 km, T, < 233 k (Mathon et al 2001)

Shallow convection: reflectivity < 30 dBz and verti-
cal extension < 7 km

Dry convection: fair weather

Propagating convection: deep convection formed
outside and moved in the scope of the MIT radar.
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WAPE Available Potential
Energy is calculated by inte-
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U: velocity of the DC

1
-40-30-20-10 O 10 20 30 40 50
OX AXIS (WEST-EAST) (KM)

1 §Eid N1
-40-30-20-10 0O 10 20 30 40 50
OX AXIS (WEST-EAST) (KM)

-50
-50-40-30-20-10 0 10 20 30 40 50

Horizontal z= 600 m

REFLECTIVITY (DBZ)

50

0

28 B LA
-10 (¥ g LES
205
-30
—40 -

-50

Horizontal z= 600 m

40 w S‘,‘ "‘:,l,“"i '-. -
\'3‘_‘- - v .
TS

30 fo
Ry X .

20 &0 0

e T
)3 &
oy =

10 |#ay
L ~

Satell

Vertical Y = 15 km

ite data tb
>

REFLECTIVITY (DBZ)

138N

21. 36. 51. 66.

)

137N
1360
1350
3§

13400

13.30

1320

HEIGHT (KM-AGL)

13.IN

4 = 2 | 4
- Ca
e N LA S : 53 = 13
I 'Is“‘ *'?{;t' L S
092,75 e 7“".‘!:' IR R 1 i | l P — . ; ; ; ; ; ; ; . .
B RO ,ﬁ 57 R e — -] 13 1 14 1B 1R X 2 M 6 8 X
g 20 L g DA A AR RN RN | I | l
(I R ol T YO = Y E i I RN I UL T T T L | L'y 1y 1 1

0
-50-40-30-20 -10 O 10 20 30 40 50
OX AXIS (WEST-EAST) (KM)

Vertical Y = 15 km

50-40-30-20-10 0 10 20 30 40 50

OX AXIS (WEST-EAST) (KM) =% -20 -10 0

Satellite data

10 15

REFLECTIVITY (DBZ) REFLECTIVITY (DBZ)

21.

30 |
20

50 LIS IS L
ke LN e e
SN e

W N . M [

40 RN ;

\
~

i

10 |

- . - -
-10 . 0 '{'. « A £
R e L > >
To ¢ S ¥
-20 ’ §yor <8
B o
?: &~ -
-30 o oL *" o
- - ‘ . %

" wZ
-40 |- 57

0

HEIGHT (KM-AGL)

12. T T T T T T T T T T T
1E 126 14E 1.6 1.8 3 28 248 268 288 3

u‘."' wr
§a i

-'I:I t a1l |.-"E;'-| L | L

-50-40-30-20-10 0 10 20 30 40 50
OX AXIS (WEST-EAST) (KM)

OX AXIS (WEST-EAST) (KM) =% -0 -0 0

it '. ] !
B * |
L Mgy . ! . |
o PR © uy .| Based on 0530 UTC CTP/HI,,,, /CAPE/CIN, it is difficult to
e * | el | | predict that the deep convection will occur in the afternoon
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I T R vl F T 31LC, 2 SH, 3 FW and 2 PC: CAPE < 1000, |CIN| < 100 J kg~
JUI R A 4LC,1FW,1 SH, and 2 PC: Larger CAPE, 100 < | CIN | < 200 J kg~
T S S : . 2 LC and 2 PC: favorable conditions
o R R ) CTP and HI,,, (Findell and Eltahir (2003)) not distinguished convection class
0o ED @ 0 200 0 A e e o o o c
—_— A0 0 20 5 No clear regimes of CTP and HI,,,,
All cases are represented here at 0530 :(first) CIN versus CAPE and (second) HIj,,,,,
versus CTP. “{”: propagating convection cases, “W”: local deep convection,”s”: fair
weather , and “x"”: shallow convection.
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Large surface Fluxes are necessary for deep convection
Couvreux et al, 2012

Low sensible heat flux and significant latent heat flux for PC
Large sensible heat flux for LC, SH than FW

Increasing latent heat flux for LC in afternoon by convection

LC and SH are similar on diurnal cycle of turbulence heat fluxes
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Futur works

We will consider the same set of cases to further analyze the role of the surface temperature and moisture heterogeneity
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