#4048 Hi3M) peg
20234F6 /1

MARINE FORECASTS

il # \Vol.40,No.3

Jun.2023

DOI:10.11737/j.issn.1003-0239.2023.03.003

AR & XEE R T I E & XUXFEE &%= B 5 A IE S 1

FRI, B, &4, FE, RL”

(1. A7 T 45 3 3 W L TUAR A o, 307 T AL M 3100075 2. 37 7T 4 M 2 &L 2 R #F 52 1%, 7 9T A M 310023)

@ E: 447 1949—2020 4F # i 4 13 MK & 1 56 i 36 19 136 0k & XU R #1342, Ay 2 KU 83T 1
LR SRS, ARG NERTHIABERERAN T AL AHMETERAR., EREN
BN ENFHERAMNEZERARNEZHERERTENXR, TR LG ENRNERRERND, T
KIEHERNEHBERAB RS , EAH 2 EPEE 6 fE 6 LKA, KB E 60628
PR B R B N T H A X5 & KR A, B B AT R LA Ak By & RUXEAL N 78 % e & K, B [ 48
HERUEHE R RMEEEmRA, TELEERGTRBEE R A, ZHELEENEES
FRERADTE, XA IEES £ W E P,

KEEIR : WLA s KR = A7 s KR 1 1 45 4K

FE 4K E:P731.23 XHEFRIRAD:A

0 3l

W VLA 2 T ] Y 98 X ) T ™ o DX
Z— LA RN £ Wiy B 2
B K KX 19 3, 6 24 3 Vg b IX A2
2R, PESETT, 1949—2020 4 L 46
A KB B W0 TT, A7 250 0.6 4, 5 8 1 5 UKL
FW RN 136 Uk, AT 20k . INEAREE MR RS
A P IY R I B A IR AR Ab RN T TS
SR B i 3 L A £ DR A 1 23 05 R 0 2 146 o, 47
VLU IR b X XU 0 2 L Fh e g, Horp i e Vi it
N I o VERARADUR PR A A XUXCER 1, R 2
TR A I TR B 5 DRGSR T T A T T I b XY
JRU 8 7K A g S A A R, 6 2 B KUK T
TOARORG B Al A ) 9 B A e A b
£ UK O F ARG AR F A X

T A S BV AT T WL T e DX R B K R
T BB 25 A0 A R, et T TR 3 A S U
MR B 22 B AL B K 7K Y

pai(1%

Fs BHE: 2022-02-18,
BEE£WE: EZRESHLITRIESL5(2018YFC1407005)

X E 45 :1003-0239(2023)03-0019-09

WEIR 2 4510 . 28 15 55 VR T4 W i 131
WA 3l 1985—2014 4F- 114 [y 52 31 A5 XL 5% ), 7 33
ANV EL AR R T 18 4N KR TS B EIX,
BT WL R SR AN SR . FAR VAR CarHr
TR VU AR O Y fE B, e T
BNV R R R 199 31X IR N 2 Rk 19k
X

PLAE B A58 T A 35 B0 30 2 8 1+ 45 > W40 3
F14) JRL 5 148 71 IR 2 o 5 100 oA 3 e B AT L 3%
B, TS 3 XU o0 A1 R R (HAN [R]
T HR) 5 JRUKST T T 45 T T DX s A 2 i 2 AR ) 9, 7
B XS ] o S B A T R e KUK R
TR T AR, T 055 45 F 5 KU RS T WV LR 1 DX 3
M TR ] 43 AT R AE o AR SO SR B2 3 T 1949—2020
AEWITT A 13 AR T 7 3 A JXU 2 348 7 I 5 3 5
P, 30 2o A e XU W S P B, s A BT T AL
T IR DX SR AEAS ] 5 AU AR T 1 XU 380 o 3 XU , oy
DA VRS 0 T4 L B 9 K K A8 #5 DO Wi
RS2 N IR LR RS %

YEE B : FRH(1987-), 3, TRRI A1, % SR I P PR AN B 98 K TAF . E-mail :455831866@qq.com
BAEEE: RN(1979-), 22, S TR, AL, 3220 g R R E B I K TAE . E-mail : zjhyybt@163.com



20 HAE S (TR s 40 4

1 R M ok 28 B

AR SR o3 A A BN TR A ]
AR SC AU 1w R S SCER B I T T T O R
ULy RV B A A DT IRTT M e
T Fi e ST 13N MY B E] e 81 £
GRS RL RSO s AR I FE X G o AL 3 17 2
WL Lo FrA A w9 ORE IR E] P 51 3% 7 20 a LA
L el A BORHR ] P 81 7 50 a AL, FEASn] AR
ESRARGREIIPAR ST S S FRV L& S oo K]
{3 3 3 136 Uk 15 KUK 891 532 i) S0 18] £4 g s 38 37 %
b, A0 i R e e T i R K R S 5
07 5 e AT ) AR PR PR T R L (YA UK
SOy A TR 3 M 00 TR o 25 5 S P 7 (B R
T 2020 AFHTVTAS NRBURINATT KA 1 Gl 114
PRI L TG ) v B B G T8 T i e v 3 ) o

2 & RNEBRON

1949—2020 4= X W V145 1 B2 ) 1) 15 WA
1390, 5| BB 11 5 IRUXUR 0 3 i 136 vk (JLrp
A& 3N E KGR o 31X 1394~ & K AT 43 B 4 Fft %
e 1 BUESAR hpvdie i) 5 R, RIYE 125°E DL AR ~140°E

DL B ] 1 5 A5 T 280 8% 428 Ry W 3 1) 5 AL, D7
125°E LA VG#E ) () 5 A 5 T AR JE A% A 65 i 7 V1 YL
I U ECAE SRV 2R B A5 IV R AR A B B AR
TR RS B IO R 1 B K. PSR,
W BBk AR &5 KR 22, A B4, 5 s IKUER Y 39% ; H:
U IV RLERAR 6 K, 45 504, i 36%; PRk Ry T 744
BE NG 224>, b7 16%; e/ 2 T BEEAE 5 K,
A 134,15 9%,

3 R MK 4R BOE S

DA 88 K S5 g ] DL R AE XU T A T X
TR AT N 2 T DR S e R v e A o
214 b e A7 P 1 O, BB AR TR i iz e JXU 3
SRR EE , PRI F X A S EUE 5 KR S
B PR R o AR SCS RHVTA 7 bR it S 17X
GG BOTIN R R .

31 NBHEEMESR

DR ) e i A O R RN T T R
F— e 4G, A3 g T, T2 M V4%,
i R AN 328 e v Y067 A 04 b G 7 {1 RN
P TR oy 25 R 2.

F1 MIEARKRBLER

Tab.1 Representative tide level stations in Zhejiang Province
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VT 1956—2020 65 522 1323
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Tab.2 Classification standard of storm surge exceeding
warning level
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Fig.1 Frequency distribution of storm surge level at typical tidal stations in Zhejiang Province
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Tab.4 Statistical table of storm surge levels and times of representative tide level stations
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Fig.2 Annual frequency of storm surge occurrence at
different levels along the coast cities of Zhejiang
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Fig.3 Distribution of storm surge exceeding warning level at typical tidal stations in Zhejiang Province
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Tab.5 Statistical table of times of storm surge exceeding warning level at representative tide level stations
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Fig.4 Annual frequency times of storm surge exceeding the
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Tab.6 Statistical table of storm surge risk index of typhoon tracks along the coast of Zhejiang

BN

Frldl TR A RN

FI5 WIS 5 AR KR AR S G B 5

Fig.5 Average annual storm surge risk index of typhoon

tracks along the coast cities of Zhejiang
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Spatial distribution characteristics of typhoon storm surge in Zhejiang
Province under different typhoon tracks

GUO Jing', CHE Zhumei', JIN Kai®, LI Ting', ZHU Ye"
(1. Marine Monitoring and Forecasting Center of Zhejiang, Hangzhou 310007, China; 2. Zhejiang Academy of Surveying and Mapping, Hangzhou

310023, China)

Abstract: This paper analyzes 136 typhoon storm surges at 13 representative tide stations in Zhejiang Province
from 1949 to 2020, and studies the spatial distribution characteristics of coastal storm surges in Zhejiang Province
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under different typhoon tracks by constructing storm surge evaluation index and risk index. The results show that
the coastal areas of Wenzhou, Taizhou and Hangzhou Bay are the areas with the most severe typhoon storm surge
disasters. The coastal areas of Ningbo and Zhoushan are less affected by storm surge disasters. Although the
number of storm surges exceeding the warning level is the most in the coastal areas of Ningbo, most of the storm
surges are in the yellow and blue warning levels, and the number of the storm surges in the orange and red
warning levels is less than that of other areas. From the analysis of typhoon track, the typhoons landing in
Zhejiang and its north have the greatest impact on Hangzhou Bay, and the typhoons landing in Fujian and its
south have the greatest impact on the coastal areas of Wenzhou; The northward typhoon moving in the coastal
area has the greatest impact on the coastal area of Ningbo, while the northward typhoon moving in the offshore
area, associated with a cold-air synoptic process, also has a significant impact on the coastal area of Zhejiang.

Key words: Zhejiang Province; storm surge; spatial distribution; storm surge risk index





