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Comparative study on storm surge processes caused by typhoons with similar tracks
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Abstract; Based on MIKE 21 model and Holland typhoon wind field model, the wind field and pressure field during No. 1909 Typhoon
Lekima and No. 0509 Typhoon Matsa are constructed, and the corresponding storm surge process is simulated. The results show that the
increase of water near the typhoon center changes significantly and the storm surge in the northeast of Zhejiang Province is greater
during the typhoon landing. Affected by the typhoon intensity, the high value area of storm surge during Typhoon Lekima is larger, and
the maximum difference of storm surge during two typhoons in some sea areas is close to 1.0 m. The large value of tidal Euler residual
current is mainly distributed in the sea area within a depth of 100 m and a velocity of more than 20 cm/s. Meanwhile, the Euler
residual circulation exists in the coastal sea areas of Jiangsu Province and the northeastern sea areas of Taiwan Province. The value of
Stokes residual current in the offshore during Typhoon Lekima is generally lower than that during Typhoon Matsa. The Stokes residual
current term plays a certain leading role in the short-term transport process of net material in the coastal shallow water areas such as the
Yangize River Estuary, Zhejiang Province and Fujian Province during the typhoon. The empirical mode decomposition (EMD) method
and Hilbert transform are used to analyze the characteristics of storm tide level at typical stations. It is found that the IMF1 mode at
stations is in good agreement with the astronomical tide level. The water depth and the maximum power spectral density of IMF3 mode
show a high correlation, and with the increase of water depth, the maximum power spectral density of IMF3 mode gradually increases.
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Fig.1 Time series of central wind speed and central pressure during two typhoons
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Fig.2 Comparison of simulated wind speed, air pressure and measurements at stations during two typhoons



%6 B % MUEE S RGBT 133

SRR FARMETE 4 Dol SRR, T3 XU B W /N T S KGR, 25 R3], AR SCH i 9 X
FIAU R RER L $t 1- B0  IA it 35 300 1) IR R O 22 A A, oy X AL B (1 XU

4 KEFHBERMSEIE

4.1 #ERIgE
R T ECA AT 2 A AL A2 5 KR 87 B RN 22 955 RS 1 R 8 /K R4, SR MIKE 21 FM A3 & X

DR 2ok B I R AT AH DG B8R, AR SO 5830 L 55 7 A b [ AR IR (21°N ~ 42°N, 117°E ~ 133°E)
(Bl 3) AEAITH R AR G5 R A% | Vi e AR IS 1 2 25 (B) 40 BE 32 8. 0 km , ZEVL IR (MR VLAG 8 m R B %
BB B WG AT I IR E] 1. 0 km , 7EAMEE T 31 55 AR A K 2928 60 ~ 65 km,, A5 59 268 4~ 5 5,
109 588 LG, I HI B AT A, 43 00 h R AR B AR F T o 60 & P4 e 5 AU S &2 H A LM S 2R
FAHR  HAT, SNBSS R H Nao. 99 VAL BRI 36 JReEE PR FH vk 0% 25 1 2 1 XU )
K] Pond il Pickard 2338 RKIT.H i FER FH A BE P Gl o H ¥4 2 . BORR FHYS IR 3, O shit
[i] [E1] B 14 A 43200 s,

O ML @ B AR o SRIVHE IR oft ML 038 71 KL @ B3R 71 KL A ST LMK * Brigh vy

42°N 1—Ishigaki '

2—Yonagunijima
40° N 3— Pk 34°N
38°N 4—GE T
5—piis .
36°N 6 33°N
34°N T—ZET.
e
32°N g_;.é;t\ 120°E  121°E 122°E
T (b)) TR
30°N
28°N 29°N
26°N
24°N
22°N 28°N
20°N °
116°E 120°E 124°E 128°E 132°E 136°E 121°E 122°F
(a) PIREFIERAR (e ) AR

B3 AREE. AUEMTTEXERE
Fig.3 Typhoon tracks, locations of stations, and grids of calculation domain
4.2 RXEMLIGIE
RICTHAL B HERAEADUR (5 KU ER I R DL R T4, BB 2014 4F 6 H BRI P8l 52k VA% 4
o R PRl 0 S ORI AL T RS S AE TR i A R, O S B
AT LEIRAE (P 4) S5 RBWI RSOl FRR 22BN
— M o IIE

2014-062-25T12:00 2014-06-56T12:00 2014-06-‘27T12:00 2014-046-26T00:00 2014-06-‘27T00:00 2014-06-22;T00:00
At ZI At ZI
(a) HHIFE . (b) P
> ) E 2
L] itj 0
=2
. ) -4 . ;
2014-06-25T12:00  2014-06-26T12:00  2014-06-27T12:00 2014-06-25T12:00  2014-06-26T12:00  2014-06-27T12:00
i 2 At 2]
(c¢) Ziuh (d) 2l

4 BB SR CPHAERIES TER LR

Fig.4 Comparison between simulations and measurements of astronomical tidal level at typical stations
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Fig.5 Comparison between simulated storm tides and measurements during two typhoons
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