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Abstract

Based on the meteorological and diagnostic methods, this paper comprehensively analyzes the
water vapor transport characteristics of extreme rainstorm caused by Severe Typhoon Fitow and
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Super Typhoon Lekimain in eastern Zhejiang Province by using automatic station data and hourly
re-analysis of ERA5 (0.25° x 0.25°). (1) The extreme typhoon rainstorm process in eastern Zhejiang
usually corresponds to the long-term stable maintenance of water vapor channel, providing con-
tinuous water vapor conditions for the occurrence and development of rainstorm. And in some
extreme cases, there are several water vapor channels. (2) In the process of extreme typhoon
rainstorm in eastern Zhejiang, there are often several typhoons interacting on the ocean surface,
which bring more abundant water vapor. (3) The three-dimensional trajectory of Hysplit can more
intuitively reflect the water vapor source, which is basically consistent with the analysis conclu-
sion of water vapor transport path. The net water vapor input boundary of extreme typhoon rains-
torm in eastern Zhejiang Province is usually the eastern boundary. (4) Before and during the rains-
torm, the strong negative center of Moisture Flux Convergence corresponds well to the severe rain
area, and the change of the negative center of Moisture Flux Convergence often corresponds to the
weakening of precipitation or the change of the location of the rainstorm zone. (5) During the ex-
treme typhoon precipitation period, water vapor is usually transported by the jet stream near the
surface, and the increase of precipitation is accompanied by the increase of the jet stream. The
whole layer is saturated above the station, and the water vapor condition is excellent.
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Figure 1. Hourly rainfall map of Huangnigiao Station from October 5th to 8th, 2013 (a) and hourly rainfall map of Kuo-
cangshan Station from August 8th to 11th, 2019 (unit: mm) (b)
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Figure 2. Overlaid 850 hPa wind field (wind vector, unit: m/s) at 500 hPa geopotential height (contour line, unit: gpm) on
October 7, 2013 at 02:00 (a), October 7 at 20:00 (b), August 8, 2019 at 08:00 (c), and August 10, at 02:00 (d)
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Figure 3. Moisture flux at 850 hPa on October 7, 2013 at 02:00 (a), October 7 at 20:00 (b), August 8, 2019 at 08:00
(c), and August 10 at 02:00 (unit: g/(cm-hPa-s))

[ 3. 20134 10 B 7 H 02 B¥(a). 10 A 7 H 20 Bf(b). 2019 £ 8 A 8 H 08 Ef(c). 8 A 10 H 02 At 850 hPa
HRBER (BAL: g/(cmrhPass))

DOI: 10.12677/0jns.2024.121030 264 H AR EL


https://doi.org/10.12677/ojns.2024.121030

B %

“RIZFT 7 A S AR KV Bk 46 F. 8 H 08 I, 850 hPa f77E P4k 1 B (/K iliE: —
E“ﬂ%%”@%%Eﬁ%ﬁ%ﬂﬁﬁ%@ﬁ%mmﬁﬁﬁ,m%ﬁ§ﬁ$%2m%gww%miﬁ,:

OB SEE 2R XK %, KN 20~30 g-hPa tem s (14 3(c)). BXE R, 850 hPa %
RGBSR EIE I R IRES, 5 “RIE D7 BRI % TR 4R E 20~40 g-hPat-cm s (/&1 3(d)). A,
LT R R 0 PG B S KV “RIE D7 KRR R B, KSR N K I (R 4 S B 43t
PEIFAS T (KT 251 -

5.2. Hysplit [5 [a)#/Lidk

BB MG (KI5 AU 1) 96 h (IEEEBUEE(1X] 4(a)) TN, BFY X & 2 MK ISR I 3 3k g K F
FERIKIREIE, 5 “FE4Re” B ZR XUSURTE 2837 & A3 WU I AR HR R A 4 RF o0 i — 30

MFEEE G KR G 96 h BB BRI 4(0)rT %, BERE IX A/K IR 32 Bk B i v A R i
WA HE R EERIKIR NS . ZRA ARG T @5 m, AR Am AW B, SR F R i
IRVR LA E 2 B s Rk B R X o AP R B KA DR E R Z S R B R WX . 5%
TR IE BRIV RIR B 45 R 5 KR B AR i 5 v — 2

(a) NOAA HYSPLIT MODEL (b) NOAA HYSPLIT MODEL
Backward trajectories ending at 0800 UTC 07 Oct 13 Backward trajectories ending at 0800 UTC 10 Aug 19

GDAS Meteorological Data GDAS Meteorological Data

Source » at 29.44 N 121.73E
Source » at 28.50 N 120.50 E

- -
O} [}
< <
(%) »
2 2
L 2
[ (5]
= =
— - bl
06 00 18 12 06 00 18 12 06 00 18 12 06 00 18 12 06 00 18 12 06 00 18 12 06 00 18 12 06 00 18 12
10/07 0/06 10/05 10/04 08/10 08/09 8/08 08/07
Job ID: 193714 b Start: Mon Oct 9 07:14:34 UTC 2023 Job ID: 110941 Start: Tue Sep'l208 29:52 UTC 2023
Source 1 lat.: 29.442000 lon.: 121 733000 hgts: 1000, 3000, 5000 m AGL Source 1 lat.: 28.500000 lon.: 120 500000 hgts: 1500, 3000, 5000 m AGL
Trajectory Direction: Backward ~ Duration: 96 h rajectory Direction: Backward  Duration: 96 hi
Vertical Motion Calculation Method: Model Vemcal Velocity Vemcal otion Calculation Method: Model Vemcal Velocity
Meteorology: 0000Z 1 Oct 2013 - GDAS1 Meteorology: 0000Z 8 Aug 2019 - GDAS1

Figure 4. Hysplit backward 96 h trajectory at Huangnigiao Station (a) and Kuocangshan Station (b)
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Figure 5. Fitow (a) and Lekima (b), water vapor transport at the four boundaries (the hollow circle represents the west
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Figure 7. Time profile of hourly relative humidity (colored, unit: %), vertical velocity (contour,
unit: pa/s), and wind field (wind vector, unit: m/s) at Huangnigiao Station from 02:00 to 20:00 on
October 6, 2013 (a) and Kuocangshan Station from 20:00 to 20:00 on August 8, 2019 (b)
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