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Introduction

wJouet al. (2016) performed the observation study of this afternoon
thunderstorm (Tg event => (1) the merge of several convective cells; (2)
enhanced lowlevel convergence produced by teeabreeze circulation
andthunderstormcoldairoutflow

wl'he proposed mechanisms for cloud merging may be due to:

() low-level convergencgTao and Simpson 1989)

(i1) cold pool interaction(Tao and Simpson 1989)

(i) different propagation speeds of two cells (Lin and Joyce 2001)
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No significant synoptic forcing
for this afternoon thunderstorm
(TS,) event!
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PPI Map of Radar Reflectivity at 0.5 degree elevation angle
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Vertical Cross Section of Radar Reflectivity along WNW-ESE direction

o

Height (km ASL)

=Y

Height (km ASL)

\(I)VNW Distance (km) E%E

17
WNW Distance (km) ESE



Time series of rainfall rate
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=> Both observation and model simulation show that
rainfall rate increases significantly after cell merger!



Testing Hypotheses

Hypotheses:
1) Cold pool height was elevatafter the cell collision

and merger.

2) Latent cooling from evaporation and meltings a
significant impact on the propagation and strength of
coldairoutflows.

3) Mixedphase microphysical processasre critical

for the development of thunderstorm outflows and the

associated intense rainfall.
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Model Configuration

Version 3.4 of WRF ARW
two-way nested grid with four domains: 13.5, 4.5, 1055, km
55 vertical levels(8 layers within PBL)
WDM®6microphysics scheme
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Kair-Fritsch cumulus (only C1)
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Noah land surface model S
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ECMWF ERWiterim 0.75x0.75
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CNTEsimulated Radar Reflectivity af= 1.5km
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Radar Reflectivity Horizontal Map: OBS vs. CNTL
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RadarReflectivityHorizontal Map: OBS vs. CNTL
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Radar Reflectivity
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25-min forward trajectory analysis for 80 air parcels near Cell A & Cell B

Horizontal cross section

® 3.50 km
.60 km

5
X (km)

10

(b) 5.0

Height (km)

4.0

w
o

n
o

1.0

0.0

Vertical cross section

NNW Distance (km) SSE

=> Rear-end collision due to different speeds of Cell A and Cell B
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Contour:vertical velocity, Color: radar reflectivity
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Contour: Mixing ratios of cloud water (orange), rain water (red), cloud ice
(pink), snow (green), anmgraupel(blue)
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=> Cold pool head is elevated after cell merger between Cell A+B and Cell C



36-min forward trajectory analysis for 62 air parcels near Cell A+B & Cell C
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Low-level thunderstorm features after the merger of Cell A+B and Cell C

(a) bat 35m (b) g,/ at 35m (c) wat 660m & 10m wind
4 § —— -

- N w s o

[ T N AN RN

kg/m?2




Convergence between sea breeze and thunderstoohdairourflow
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