Observations of wet downburst during a heavy rain
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1. Introduction

OnJune 4, 2021, before the heavy rainstorm occurred in the Taipei metropolitan area, wet
downburst was observed in the south of Taipei City. The development of convective cells
changed significantly after the downburst occurred. This study analyzed data from radars
and ground stations to understand the development process and characteristics of wet

downburst in convective cells.

2. Environmental conditions

Upper air sounding of Taipei on 00 UTC, 4 June 2021
(Figure 1) shows

0°C melting layer height =5130 m

C.C.L, convective condensation level =1194 m

A8, difference of equivalent potential temperature
between the near-ground maximum and the midlevel
minimum (Atkins and Wakimoto 1991)

AB, = 24.68 K (AB, minimum at height 2625 m)
Wind index (WINDEX; McCann 1994)
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3. Early stage of downburst development
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Figure 2 shows

(a) 04:32 UTC RCSL 1.0 Deg. Velocity (Cool colors
are moving into the radar, warm colors are
leaving the radar), wind bars, dots and numbers
next to the dots are surface wind speed,
precipitation and temperature;

(b) 04:32 UTC RCSL 1.0 Deg. divergence of
velocity >8 X 10735 'area and 2.0 Deg. ZHH >
45 dBZ area (light blue dot area);

(c) 04:24 UTC RCSL 9.9 degree radial velocity;
(d) 04:24U TC RCWF 4.0 Deg. ZHH => 45 dBZ
area (gray shading) and RCSL 9.9 Deg horizontal
divergence <= —10 X 10735 'area; and

(e) 04:32 UTC RCSL 1.0 - 3.0 deg composite
reflectivity image.
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4. Mature stage signals of downburst
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Figure 3 display (a) PPI of radial velocity at 9.9 degree elevation angle on 0432 UTC 4 June of RCSL radar (a C-band
rapid scanning polarimetric radar); (b) the reflectivity field at 4.0 degree elevation angle on 0400 UTC 4 June of
RCWEF (a S-band polarimetric radar). The dashed red line in (a) is the echo notch from RCWF observations.

(c) Composited radial velocity profile of RCSL, low-levels are 0436 ~ 0437UTC and high-level from 0431 ~ 0433
UTC. Mid-level convergence and low-level divergence signatures are observed. (d) Cross-sections of ZDR and ZH
on 04:33 ~ 04:38 UTC from RCWF and yellow circle indicates location of reflectivity core; and (e) same as (d), but
for 04:39~04:44 UTC 4 June 2023.The descending of the reflectivity core indicated signal of downdraft.

5. Downburst evolution and summary
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Figure 4 provide (a) midlevel convergence area (dotted
at different times); (b) Low level divergence area (long c

descending (brown shading circle); (c) The maximum va
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ine and star) and the echo notch (solid line) above the cloud base
ashed line) and outflow boundary at each time precipitation core
ue of divergence and minimum value of convergence near the

downburst observed by RCSL and RCWF (dots) and the area of the reflectivity greater than 50 dBZ around the downburst
position (contour) changes with time (UTC) and height; and (d) Same as (c), but for the area where ZDR is greater than 2dB.
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