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Microphysical Characteristics, Initiation and Maintenance of

Record Heavy Rainfall over Guangzhou Region on 7 May 2017

FU Peiling HU Dongming ZHANG Yu LI Huaiyu GAO Meitan ZHOU Xinyu

Guangzhou Meteorological Observatory, Guangzhou 511430

Abstract: An extremely heavy rainfall event occurred in Guangzhou City on 7 May 2017. The record-break-
ing heavy precipitation caused severe property damage. To investigate the reasons/mechanisms responsible
for the severe rainfall, a detailed observation analysis was performed in this study, based on the dataset
collected by ground-based Doppler radars, two-dimensional video disdrometer (2DVD), microwave radio-
meter and wind-profiling radar. The research results show that the ambient conditions prior to this event
are characterized by small value of convective inhibition (CIN), low lifting condensation level (LCL),
moderate convective available potential energy (CAPE), deep warm layer, and moist southerly flow. From
midnight to dawn of 7 May 2017, initial convection was generated mainly by the terrain-blocked southerly
flow, leading to the formation of quasi-stationary rainbands. From sunrise to early morning, new convec-
tive cells were repeatedly triggered along the precipitation-induced outflows boundary (i. e. , back building

process) and were continuously propagated backward (i. e. , “echo training”). The observaiton of 2DVD
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further suggests that the surface heavy precipitation was composed of a high concentration of small rain-

drops and a few large raindrops. This microphysical information indicates that the high-precipitation-effi-

ciency warm rain process was the main microphysical mechnism responsible for the heavy rainfall. This ar-

gument is supported with the low-centroid cumulonimbus structures observed by Doppler radar. It sug-

gests that the continuously intensifying southerly flow played an important role in sustaining the convective

system and producing the local heavy rainfall.

Key words: the 7 May 2017 Guangzhou extreme rainfall, low centroid and high precipitation efficiency cu-

mulonimbus, warm rain, back building
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Fig. 1 Location of observation network
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(Solid circles indicate areas of “good” coverage with

a between-beam angle of 30°; rectangle box denotes
the main radar analysis region; square represents the
2DVD; triangle represents the microwave radiometer;

cross represents the wind-profiling radar)
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Fig. 2 (a) Distribution of accumulated rainfall from 00:00 to 16:00 BT 7 May 2017 based on rain gauge observations
(unit; mm), (b) temporal variations of 5 min (column) and one hour rainfall (blue curve) (unit: mm)
at gauge stations (G1059, G3229 and G3322) during 00:00—16:00 BT 7 May 2017
(Black rectangle box denotes that the main radar analysis region, dots represents the gauge stations:

G1059, G3229, G3322; the data of G3229 after 09:20 are missing)
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Fig. 3 Composite radar reflectivity derived from the S-band Guangzhou Radar
(marked with black triangle) at 9 selected times (a—1i) during 00:00—14.00 BT 7 May 2017
[Circles with a radius of 50, 100 km are centered at the radar (GZRD) ; blue triangle represents the 2DVD;
black dots represent the centers of Huadu (HD), Zengcheng (ZC) and Huangpu (HP)]
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Fig.4 Composite reflectivity Hovméller diagram for

(a) latitudinal max and (b) longitudinal max over

the analysis domain (black rectangle in Fig. 1)
(The average topographic profile is also

shown below each panel)

h/km

00 02 04 06 08 10 12 14
[l /BT

Bl 5 2017 4E5 A 7 BN E BRI KT R
(00— 15 i) 8138 T 5 (TOPS) il f5 58 [11] 38 5
(DBZMHT) i i} [i] fi 35 28
Fig. 5 Temporal variation of echo top
height (TOPS) and the corresponding
max reflectivity height (DBZMHT)
during 00:00—15.:00 BT 7 May 2017
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Fig. 6 (a) Time series of DSD from 2DVD for 11:52—17:56 BT 7 May 2017 (The rain rate
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Fig. 7

(a) Sounding at 20:00 BT 6 May 2017 before the convective system; Skew-T diagram from

Hongkong; (b) temporal variation of LCL, moisture depth (WLT)
and LWP during 16:00 BT 6 to 06:00 BT 7 May 2017
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(a) Z=2 km, (b) cross section along AB in Fig. 9a

(Cross section of topographic profile is also shown below each panel)
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