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Abstract

In this paper, the path and intensity data of the typhoon and the ERA-Interim reanalysis data are
used to diagnose a heavy rain weather process caused by Typhoon “Lekima” on 10 August 2019.
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Results showed that the mid-high latitude westerly trough and the West Pacific subtropical high
have a certain indication effect on the intensity and path of the typhoon. From the analysis of the
divergence field configuration before and after the typhoon and the vertical velocity, it is pre-
dicted that the typhoon rain is mainly concentrated in the front side of the typhoon movement di-
rection. The water vapor sources of the rainstorm are mainly the Pacific Ocean and the Bay of Bengal.
Sufficient water vapor supply provides good water vapor conditions for the rainstorm process. The
high humidity air column combined with strong water vapor convergence is the key to extreme pre-
cipitation in Hangzhou. Such obvious dynamic conditions and water vapor conditions can provide a
reference basis for typhoon rain forecast and disaster prevention and mitigation in Hangzhou.
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G U BORTEAE & PERE 2 WY HA SR o I B 70 AR 48, [l N AVR 2 Wi P AR AT 6 URRE B A 5G] R
EHEEGHIENE . ZRE, GHNEMMEEENBRHT 2] FHEMNEATTHX & X R A
KRN BEAT PRV o BRAFIEREERE & KA UL IR 7> 5 D RMR X IREERF. NAEW. BIREN.
DI REN . WRTERI T B [3]. BITUIAN, REARE SUHARCEREL. KIURGRE. EHEIINL
TR R B A 5% T 78 2 A /KIRAIRRSE IR IR IE U A2 A B 0 — DR AR AR (4] REN, et al #TX12R
FAVRIE K 6 R R R FRAAE 23 BT, LA 2R B g 2 X W s /K IR AE S I FFA G B S A 06, Hoss
)2 A6 A e A R IO 35 A0 78 R A IR PUmIE o & R P B B R (5], Foededlad wlie, of
FOKIFEIE T X & XAE R LERE R 51 BRI 0 R BLE L VI & XA K mig, s iis
R FZIRGS, [T 65 A R A0 9 8 2 B 2N [6]0 RZL S50 B M 17 T ORI BL R AR ) 65 XIS ) 2
N, 45 RO DL N 2 v ROBERR S as A o T A0 2 W DX R 00 o B0 v RUPE e P 30 g st i v REERR & X
HAKFIER ARSI B om g on, & KRN XA TR XK 7].

1909 5 & X “HIEF 57 BY5iR BE AL A d B DK BRI & AR 55 =, FAT HEIE 2 v i v A 38 e
MY, IERECRIR R . RSO BB KRR 55 A Wi e 7K (R 2% A R AT 2 W 23 7
PO 6 XZ& R AR, Ay B3 I AR ORI SR ATV Bl SR AT B8 5 25 1k (K 1

2. JWEWMRGE
2.1. BUEBTRIBEAR

AR T HAS % T (Japan Meteorological Agency, IMA)RBE] & K RS R ISR 2R, N A
http://www.data.jma.go.jp/fcd/yoho/typhoon/route_map/bstv2019.html [8].

IR BEE R T BRI R R B R A TR 0 (Buropean Centre for Medium-Range Weather Forecasts,
ECMWF){¥] ERA-Interim [9]F- 43 #7 % kL. I IRIVEF D 2019 4 8 H . w7 RIZHUH T 500, 700, 850 hPa
ZANERT TR, TEEEE R A 100 3] 1000 hPa &5 100 hPa [ 10 NEIRFHIFEHT 86l TR
FBRE DL AR BEHAE 9 500, 700 850 hPa 2R PR #T Bk,  BORHIIIT[A] st H 0 28 18 W& 7S /it 1Y
AR, SRETORHZS B 2 #1017
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Figure 1. Japan meteorological agency super typhoon “Lichma” track changes map
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Figure 2. 500 hPa height field, a is 8:00 on the 9th, b is 20:00 on the 9th, ¢ is 8:00 on the 10th, and d is 20:00 on the 10th,
the unit is potential shin meter (dagpm)
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FURME R IR, S5RHE S5 RMEESIE. 10 SHEmTERTUER, EHESKREIHE, £
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4.3. 850 hPa HEFETE R 5

48 A 9%, 10 5HH 4 IR 850 hPa mfEA K, MR LIEH, WK S A =4
Bt 5 PG IR A F 1) R 8 20 L 1va) Gk (R AEGip ot o IR 52 14 B S ) BRI IS B 1 700 hPa B I
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Figure 3. 700 hPa height field, a is 8:00 on the 9th, b is 20:00 on the 9th, c is 8:00 on the 10th, and d is 20:00 on the 10th,
the unit is potential shin meter (dagpm)
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Figure 4. 850 hPa height field, a is 8:00 on the 9th, b is 20:00 on the 9th, c is 8:00 on the 10th, and d is 20:00 on the 10th,
the unit is potential shin meter (dagpm)
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Figure 5. 500 hPa wind field, a is 8:00 on the 9th, b is 20:00 on the 9th, ¢ is 8:00 on the 10th, and d is 20:00 on the 10th
[ 5. 500 hPa X35, a9 9 B 08 A, bJy20RF, c 10 H 08B, d 720kt
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Figure 6. 700 hPa wind field, a is 8:00 on the 9th, b is 20:00 on the 9th, ¢ is 8:00 on the 10th, and d is 20:00 on the 10th
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Figure 7. 850 hPa wind field, a is 8:00 on the 9th, b is 20:00 on the 9th, ¢ is 8:00 on the 10th, and d is 20:00 on the 10th
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Figure 8. Vertical velocity profile of Hangzhou area (120°E, 30°N), every 6 hours at 20:00 on the 8th to 8: 00 on the 11th, in Pa/s
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Figure 9. Distribution map of vorticity (contour) and divergence (shadow) at 8:00 on August 10, a is 200 hPa (higher level),

b is 850 hPa (lower level), and the unit of divergence is s
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Figure 10. Distribution map of vorticity (contour) and divergence (shadow) at 20:00 on August 10, a is 200 hPa (higher level), b
is 850 hPa (lower level), and the unit of divergence is s '
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Figure 11. 850 hPa water vapor flux (arrow) and water vapor flux divergence (shadow) distribution map, a is 8:00 on the 10th, b
is 20:00 on the 10th, the unit of water vapor flux divergence is s
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Figure 12. 700 hPa water vapor flux (arrow) and water vapor flux divergence (shadow) distribution map, a is 8:00 on the 10th, b
is 20:00 on the 10th, the unit of water vapor flux divergence is s
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Figure 13. Distribution map of 700 hPa water vapor flux (arrow) and water vapor flux divergence (shaded) at 8:00 on the 10th
(110°E - 140E, 10N - 50 E), the unit of water vapor flux divergence is s '
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