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Abstract: Extreme precipitation struck Zhejiang Province induced by Typhoon Lekima in 2019. It was
found that the spiral rainbelt staggering on the coast of Zhejiang Province during the daytime of 9 August,
and rainfall was enhanced significantly due to inner-core convection during Lekima’s landing period over
the night. Rainfall centers were significantly related to the near-shore of Tiantai Mountain, Kuocang
Mountain and Yandang Mountain in Zhejiang Province. Based on analysis of GPM (Global Precipitation
Measure) retrieval cloud parameters, Lekima’s spiral rainbands were dominant by mixed cumulus-stratus

precipitation, while eyewall was dominated by tropical warm cloud precipitation. With larger effective

x ERE A &R (2017YFC150210 f1 2019 YFC151040) & [7] %% By
2020 4F 10 f 26 HkHss 2021 4F 10 A 21 H(EE R
W —AEH WV N SRR TR 5 ROBE X I R G212 W43 B A . E-mail: chentao@ cma. gov. cn



1434 A

% AT %

diameter of raindrops and the higher density of raindrop particles, extreme rainfall intensity was formed in

Lekima’s eyewall. Spiral rainbelt was enhanced due to the low-level frontogenesis and coast convergence

during the landing of Lekima. Lekima’s inner-core convection was more intense on the left direction, lead-

ing to heavier rainfall on the left side of typhoon’s landing position. By comparing precipitation rate evolu-

tion between mountainous and plain areas via statistics with minute-interval automatic weather station ob-

servation, it was preliminarily proved that the topographic rainfall enhancing mechanism and the asymmet-

ric inner-core convective structure have almost the same impact on precipitation intensity, both favoring

the asymmetrical rainfall concentrating on the left side to Lekima’s forwarding direction.
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Fig. 1 Infrared brightness temperature (colored)
at 10. 8 yum channel from FY-4A and geopotential
height at 500 hPa (contour, unit: gpm) at 20:00 BT
8 August 2019 and Lekima’s path
(thick purple line)
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Fig.2 (a) Infrared brightness temperature (colored) at 10. 8 pm channel from FY-4A at 14:34 BT
with Lekima’s path (blue solid line), and (b) basic reflectivity factor at 0. 5° elevation

from Taishan Doppler Radar at 22:34 BT 9 August 2019
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Fig. 3 (a) Accumulated precipitation from 08:00 BT 9 to 20:00 BT 10 August 2019
(black triangles for surface automatic weather stations of P1; Kuocang Mountain, P2; Yandang Mountain and
P3. Tiantai Mountain, and red line: Lekima’s path), and (b) hourly precipitation

of P1 and P3 stations (black arrow pointing to Lekima’s landing time at 01:45 BT 10 August)
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Fig. 4

(a) Composite reflectivity factor (colored), sea level pressure (black line, unit: hPa)

(blue dashed line: spiral rainband S1) ;

(b) surface wind analysis from automatic weather station network, precipitation in past 1 h

(red contour, unit;: mm) and topography height (colored) at 20:00 BT 9 August 2019

(Purple line means Lekima’s path, the same below)
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Fig. 5

Same as Fig. 4, but at 03:00 BT 10 August 2019

(Blue dashed line (S2) means new-born spiral rainband in Fig. 5a, black arrows mean

convergent airflow near trumpet-shaped topography in Fig. 5b)
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Fig. 6

(a) Ku-band reflectivity factor from GPM-DPR, and (b) vertical cross-section of

reflectivity factor across A1— A2 in Fig. 6a at 21:50 BT 9 August 2019
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Fig. 7

(a) Precipitation type, (b) precipitation rate, (¢) effective raindrop diameter (D,,)

and (d) generalized number concentration (IgN,,) retrieved

from GPM-DPR at 21.50 BT 9 August 2019
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Fig. 8 Wind barb and wind speed >>32 m « s~ ' (red line) at 850 hPa, geopotential temperature (black line,
unit; K), and frontogenesis function [ colored, unit; K« (100 km) ' « h™'] at 850 hPa
at (a) 20:00 BT 9 and (b) 02:00 BT 10 August 2019
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Fig. 9 (a) Vertical differential vorticity advection with positive and negative signs at local centers (contour, unit: 10 % s %),
composite reflectivity factor (colored) (blue vector for environmental VWS from ERAS5 reanalysis; red inner circle radius:

100 km, red outer circle radius: 200 km); (b) vertical velocity profile (colored), horizontal divergence (red line,
unit: 107" s7'), geopotential temperature (blue lines, unit: K) at 20:00 BT 9 August 2019
(vectors composed by horizontal and vertical velocity amplified by 10 times on the vertical cross-section

along direction of VWS through typhoon’s center)
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Fig. 10 (a) Frequency analysis of precipitation rate >>0.5 mm « min ' (red line, radius of circles:

frequency at stations), and topography height (colored) (DM: mountain domain box, DP: plain domain box) ,

(b) area-averaged precipitation rate (blue dashed line: typhoon’s landing time), and (c¢) scatter plot

of precipitation rate difference (AR) and background precipitation rate (R,,)
linear regression (red line) from 22.:00 BT 9 to 04:00 BT 10 August 2019
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