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Analysis of a Short-Time Extreme Precipitation Event in

Chongqging Under Weak Synoptic Forcing

LI Qin DENG Chengzhi

Chongqing Meteorological Observatory, Chongqing 401147

Abstract: Based on conventional weather data, FY-2F satellite data, Doppler radar products, densely-ob-
served data from automatic surface weather observation system and ERA-Interim 0. 125° 0. 125° reanalys-
is data, the ambient condition and evolution of the short-time extreme precipitation event in Chongqing on
19 April 2019 is analyzed. The results show that under weak synoptic-scale vertical motion, this severe
rain process was formed by a quasi-stationary meso-§ scale convective system (MBCS) over Qijiang River
Valley and its vicinity. Before the development of the severe convection, the local water vapor was suffi-
cient, and stratification instability which was established and maintained by the wetter low-level and the
drier mid-high-level was prominent. With the terrain inclining from southwest to northeast, Qijiang River
Valley, located in the transition zone from Yungui Plateau to Sichuan Basin, was surrounded by mountains
on three sides. Flowing from the south side of the valley, the increasing meso-y scale convective cell
brought about heavy rainfall and cold pool in the river valley. The strong mesoscale temperature gradient

between the cold pool and the eastern slope of the valley promoted the intense convergence of the
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near-surface southwest wind to the eastern hillside, which was advantageous to the eastward convergence

of the convective cell and strengthening, then the convection was organized into an isolated MBCS. With

the coaction of continuous enhancement of the cold pool, topography blocking effect, merging of two

MyCSs and weak ambient flow, the MBCS moved slowly, finally resulting in the localized extreme short-

time rainfall over Qijiang and Wansheng.

Key words: short-time extreme precipitation, complex terrain, cold pool
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Fig. 2 The 12 h accumulated precipitation of the conventional meteorology

observation stations and dense automatic weather stations in Chongqing
from 0000 UTC to 1200 UTC 19 April 2019 (colored)
[purple dot and triangle represent Shapingba (SPB) Weather Station and Yongchuan (YC)

Radar Station, blue triangle and black abbreviation denote weather stations

of Jiangjin (J]), Qijiang (QJ), and Wansheng (WS), respectively]
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from 0000 UTC to 1200 UTC 19 April 2019
(cloud-to-ground lightning flash: green
short-line and cross; gale: wind barb,

1

unit; m ¢ s~ '; maximum hourly severe

rainfall: dot, unit; mm « h™!,

The lightning data, gale and the maximum
hourly severe rainfall data are from the ADTD
lightning network, the conventional meteorology
observation station and dense automatic

weather station network in China, respectively)
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Fig. 4 Synoptic charts at (a) 500 hPa, (b) 700 hPa and (c¢) 850 hPa at 0600 UTC 19 April 2019

(blue solid line: geopotential height, unit: dagpm; red dashed line: temperature, unit: C;

wind barb: wind field, unit; m e« s

; gray shading: terrain; colorful shading:

temperature advection, unit; 107 ° K+ s ')

(d) the integrated moisture flux (vector, unit: kg + m™

'+« s71), integrated

divergence of moisture flux (colored, unit: 10" ° kg s s '« m %)

and precipitable water (black contour, unit; mm) at 0000 UTC 19 April 2019
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(Black dots and triangles indicate Nanmen and Tonggutan automatic weather stations in Wansheng)
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Fig. 8 The Yongchuan radar reflectivity mosaic profile along the left red lines through thunderstorm B
(colored, unit: dBz) at (a) 0718 UTC, (b) 0730 UTC, (¢) 0848 UTC and (d) 0930 UTC 19 April 2019
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Fig. 9 The base velocity (colored) at (a) 2.4° and (b) 6.0° from Yongchuan Radar at 0822 UTC 19 April 2019
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from 0800 UTC to 0900 UTC 19 April 2019 at Nanmen and Tonggutan automatic weather stations
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Fig. 11 (a) Distribution of 12 h accumulated rainfall amount at stations in southern Chongqing from 0000 UTC to 1200 UTC 19
(dot, unit;: mm); (b) hourly temperature (polyline, unit: ‘C) and surface wind (wind barb, unit: m+ s ') of two representative
stations A8154 and A7494 shown in Fig. 11a; (c—h) hourly rain (dot, unit; mm « h™') from 0600 UTC to 1100 UTC 19;
(i—n) potential temperature (colored), surface relative humidity (contour, unit; %), surface wind filed (wind barb,

unit; m *» s ') and the mesoscale convergence lines of surface wind field (brown bold dashed line)
from 0500 UTC to 1000 UTC 19 April 2019
(In Figs. 11a and 11c—11h, the shadings are terrain height)
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A7494 — — | / 7/ / | 7/ r -
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01 03 05 07 09 11

IR /UTC

K12 201944 H 19 H 01—11 W A3 K%
WL 3 A7487 FI A7494
PRS2 I XUy XU AT S B e e s ) I 1] ) 31
R AR 1 55 32 7% 32 70 A4 00 32 [ o Tl
R4 & RAFTE R IN BO
Fig. 12 Hourly surface wind (wind barbs,
unit; m+ s ') of A7487 and A7494 automatic
weather stations {rom
0100 UTC to 1100 UTC 19 April 2019
(Gray shadow indicates the period of
time with the surface mesoscale convergence

line between the two stations)
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