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Fig.1 Location of the stations for the observations of tide level and wind speed

2 FNE 3 43504 2008 4F 14 5 5 KKK LL AT 2012 4F 10 S 3k 4 &5 KU E] (9 7R A XU . CFSR XU 5 52
XU X Ll P, 25 SR B, CFSR P43 H7 A3 X A 133 AU e 1 XU 8 T 348 K A7 7 5 XU T DXL
NI B, R T Jelesnianski 5 KUK 28 50 A S H5E 45 20 IR A X3 7T DB 2 82 & 15 UG 31 50KG B .

T ik — 2 Ak CFSR P20 B A R A A7 1530 IR S0 XU 1) 22 5 R FH T2 0 25 R U D 25 b
HE2IX 3 AGET S HOR & & T A [ G 1 35 22 (R D LA T .

1 n
MD:;Z(.TU*\I21‘>9 (7)
i=1



168 P == DR 40 %
M
RMD:—Dxmo%, €
X
1 n
RSME = [— > (&), —x,)7 (9
n i=1

A MD V-2 25 . RMD S f X 25 . RMSE 375 2% n 80 s 080, oy BRI REL, 20
00 S 0

Bl 2 IEAT 5 00 2008 4F 9 1 0814 5 & KRS H KUk X H
Fig.2 Comparison of the wind speeds of Typhoon Hagupit (No. 0814) at the Zhizaidao station in September 2008

Bl 3 EMgNEG 2012 4F 8 A 1210 5 ik 4k & KMKGEXT L
Fig.3 Comparison of the wind speeds of Typhoon Damrey (No. 1210) at the Binhai station in August 2012

x1 REFUHSEE

Table 1 Statistical parameters of the error between calculated and observed wind speeds
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Table 2 Verifications of harmonic constants of models M, and K, in the coastal waters of China

Mz K]
P8 bri} . — . S _ R .
0 u i B PR IE /cm B/ PR/ cm R/
=
s RS ME2E s PR MEZE st s MR S R M2
1 K% 121°40'26"E.38°57'36"N 93 106 13 56 47 —9 21 24 3 221 221 0
2 AFFT 119°55'00"E.35°22"48" N 150 156 6 290 292 2 31 26 —5 222 230 7
3 EHs 119°25'12"E, 34°45'00'N 172 182 10 308 306 —2 34 28 —6 229 236 7
4 5] 121°37'12"E,32°07'48"N 174 169 —5 120 130 10 19 20 2 10 17 7
5 WIT  121°17'24"E, 28°42'00"N 189 201 12 21 29 8 25 28 3 81 77 —4
6 1T 118°42'00"E, 24°27'00"N 186 195 9 121 130 9 28 25 —3 142 134 —8
7 W 115°19'48"E, 22°45'00"N 29 32 3 29 25 -3 42 38 —4 176 165 —11
8 FHE 114°17'24"E, 22°13'48"N 42 43 1 6 11 5 29 40 11 159 149 —10
9 Ml 111°49'48"E, 21°34'48"N 68 76 8 58 59 1 53 48 —5 176 173 —3
10 WO 110°16'48"E, 20°01'12"N 29 40 11 23 27 4 53 53 0 326 322 —4
11 KJ5 108°37'12"E, 19°06'00"N 22 29 8 190 192 3 71 61 —10 298 292 —6
3 FEXFEFHREBFREEZESH (m-s')
Table 3 Statistical parameters of the error between simulated and observed mean current velocities of half tide
at the Pingtan station (m * s ')
o ko w % W
U] - -
S 3= 2 S 5 2%
L2 0.31 0.28 —0.03 0.27 0.26 —0.01
L3 0.16 0.20 0.04 0.28 0.22 —0.06
L4 0.64 0.58 —0.06 0.53 0.54 0.01
L5 0.3 0.35 0.05 0.39 0.42 0.03
L6 0.56 0.52 —0.04 0.43 0.45 0.02
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Table 4 Statistical parameters of the error between simulated and observed high tide levels of the storm surges during

Typhoon No. 0915 and No. 1319 (m)
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Fig.10 Distributions of the high tide levels with different recurrence periods in the coastal waters of China



174

&
FE

40 45

32 REERESS

L1 g o [ Vg {1 o7 = B30 2 A o e ] T T A [ 0 0 300 0K 57 A% {1 =5 22 90 A 76 7R g A R T IE
2 a— B AR WL AR T X AE — 2.8 m Zify, ISR LY — 4 m, WL AR eI X2 — 3.1 m, &7
TR X IR 2 — 4.5 my, B9 28 BT 1T 28 5 0 BV 1L AR S B B v S T U)X A v

40°
35°
30°
25°
20°

15°

10°
105°

Fig.11

3.3 WARR
]

115° 125°
()2 a—18

40°
N
35°
30°
25°
20°

15°

10°
105°

ERES

B b/m BT /m
0 40° 0 40°F
N N
-1 35° -1 35°
-2 30° -2 30°F
-3 25° -3 25°}
-4 20° -4 20°L
-5 15° -5 15°L
-6 10° -6 10°
135° E 105° 115° 125°  135° E 105° 115° 125°
()5 a—18 (€)10 a—if
HL/m AL /m
0 40° 0
N
-1 350 -1
-2 30° -2
-3 25° -3
-4 20° -4
-5 15° '—5
—6 100 —6
115° 125°  135° E 105° 115° 125° 135° E
()50 a—i8 ()100 a—i8

LT vl R o A () i 000 80 A2 53 A

Distributions of the low tide levels with different recurrence periods in the coastal waters of China

12 g v [ 9 i A [ S 30300 30 3 DR /0N o W AW (T 3 0 A 7 9 22 B R SOK IR BRI IX B, 2 2 — 383
W E LRI TE 1.2 m/s 24T WIVLIR G 276 1.0 m/s LR . 5 75 06 bk 3 00 15 728 34 M 06 i J) 35 mT 3k
2.5 m/s, MK AE 1.0 m/s PUT , G 10 R 350 I bl 30 3o JU) R X 2K 1000 o — 38 30 34 , B VA T 32 1
A 1.5 m/s ZE A7 WL IR 246 1.0~2.0 m/s. 5 1 0 I 15 12 4 MR R 3 Al 3k 3.0 m/s LA R VF
TR ISR — B PTIK 1 ~2 m/s o RSP 0 R0 B i e 30 T IR AR X K



339 AR A T 31 A r I S 9 AL A RS A B ST B AR A 175

P/ (m - s WE/(m - s FE/(m - s
40° 3.5 40° 3.5 40° 4.0
N N N
35° 30 g 30 g 3.5
2.5 2.5 3.0
30° 30° 30° i
2.0 2.0 :
o 25° o 2.0
2 15 5 B s
20° Lo 200 Lo 20° :
' 5 ' 1.0
157 : ’ 5 15°
0.5 0.5 05
10° 0 10° 0 10° 0
105° 115° 125° 135° E 105° 115° 125° 135° E 105° 115° 125° 135° E
(a)2 a—i8 (0)5 a—i8 ()10 a—38
TE/(m + s FHE/(m + s
40° 4.0 40° 4.0
N 35 N 35
350 350
3.0 3.0
30° 25 30° 2.5
25° 2.0 25° 2.0
20° | L5 200 L5
1.0 1 1.0
15 D& 15 05
10° 0 10° 0
105° 115° 125° 135° E 105° 115° 125°  135° E
()50 a—i ()100 a—i

P12 v [ 9 A () S 0 O 3 4 A

Fig.12 Distributions of the tidal current velocities with different recurrence periods in the coastal waters of China
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Database Construction and Extreme Value Analysis of Tide Level and
Tidal Current in the Coastal Waters of China in the Last 31 Years

ZHAO Jian-chun'?, ZHAQO Sheng-xiao"*, ZHAQO Chao-zhi'*?,
ZHANG Zhe*, SHI Jian®, TONG Chao-feng®
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Abstract: A mixed wind field is established based on the wind field data reanalyzed using CFSR and CFSv2
and the empirical wind field of Jelesnianski,and the data collected from the coastal waters of China in the
last 31 years (from 1989 to 2019) are calculated numerically by using a plane two-dimensional tidal current
model TELEMAC2D. The general tide level processes and the storm surge processes calculated by the
model are compared with the measured data, showing a good agreement. The high values of the high tide
levels with different recurrence periods occur mostly in the East China Sea and the northern South China
Sea. And due to the action of storm surge, the closer to the coast, the higher the tide level. The high
extreme values of the high tide level are mostly distributed in the coastal waters of the East China Sea, es-
pecially in the Taiwan Strait as well as in the Beibu Gulf of the South China Sea. Also in these areas, the
values of the low tide level are mostly lower. The high extreme values of the tidal current velocity are
mostly distributed in the coastal waters of the Yellow Sea as well as in the Taiwan Strait, the Qiongzhou
Strait and the mouth of the Beibu Gull.

Key words: TELEMAC2D; tide simulation; tide level and current database; extreme of tide level and tidal
current velocity
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