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Fig.1 Locations of the tide gauge stations
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Fig.2 G-I frequency curves of the sea levels of Hutoudu

2'5 1 1 1 1
0.1 02 05 1.0 2.0

station and Wushashan station

@M Wik 202044 H 1 H—20214F3 H 31 H
(4 H A, )P /s e B v i 14 ) 00 v
T AH DG R, BRSO AR g H A7 =X,
ARG 134 A5 (r) A& R4k (a b))

@R FH 1o 180 [R) 25 W S 1 H B0 A 5 i 1) v 0 o7
FEI oy

@¥s hop R “ELAA” , by IR 2 0 = 1Ry —
gl gy X 100%.,

Do Mo F Ry (55 SR U0 3R 2, 799 3l 5 31 457 AH
KFRE AUE B A E ity H B v W A X35
ZEMFRIE LR 3. Wl S 6 A C R 5 0.561~
0.982, & M kAT R o , I KA BFE2 H L 25
Wk a4 S AR m/MEHBAELA 11 A

1 OSBRI IEFNE ML iE Y T
Tab.1 Tidal characteristics of Hutoudu station and Wushashan station
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Tab.2 High tide level with recurrence interval of Hutoudu station and Wushashan station (unit: m)

THMA  hp e i
14 24 3H 44 54 64 7H 84 94 104 17 12)] VY
200 4.85 525 4.09 5.41 4,98 5.27 5.09 4.83 4.68 5.20 511 5.18 4.79 491 5.03
100 4.65 5.07 3.96 520 479 5.07 4.90 4.65 451 5,00 491 4.98 4.62 4.73 4.85
50 4.45 4.89 3.83 498 4.60 4.86 4.70 4.48 435 479 472 4,78 4.44 4.55 4.66
20 4.19 4.64 3.65 471 4.36 4.60 4.45 4.25 414 453 447 452 421 4.32 4.41
10 3.98 4.45 3.51 4.49 4.16 4.38 4.25 4.07 3.96 432 4.26 431 4.03 412 421
4 3.70 4.19 333 419 3.90 4.09 3.98 3.82 3.73 404 3.99 4.03 3.79 3.87 3.94
2 3.45 3.96 3.16 3.93 3.67 3.83 3.74 3.61 3.53 3.78 3.75 3.78 3.57 3.64 3.70
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Tab.3 Correlation coefficients, fitting coefficients, relative errors of the high tide correlation method
Ay
240 EPYy
1/ 2H 3/ 45 54 6/ 7H 81 104 11H 12H
r 0.561 0.982 0.886 0.948 0.931 0.866 0.869 0.903 0.930 0.888 0.658 0.751 0.870
a 0.668 1.057 0.937 1.029 0.967 0.874 0.821 1.010 0.970 0.999 0.874 0.907 0.950
b 0.857 0.281 0.433 0.285 0.400 0.591 0.697 0.299 0.403 0.333 0.552 0.513 0.428
al% 21.25 1.52 6.18 1.300 4.190 8.480 10.910 2.530 3.920 2.810 9.280 7.130 5.210
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Tab.4 High tide level with recurrence interval of Hutoudu station and Wushashan station calculated by the tide level

correlation method (unit: m)

I oy
Non  og
Wila 14 28 3A 4A sA  e6A 7H 8A 9A 104 1uUHA 127 FEEY
200 4.85 5.25 5.40 5.41 541 5.38 5.39 5.39 5.39 5.39 5.37 5.36 5.38 5.40 5.38
100 4.65 5.07 5.19 5.20 5.20 5.17 517 5.17 5.17 5.18 5.16 5.14 5.17 5.19 5.17
50 4.45 4.89 4.98 4.98 4.99 4.95 4.96 4.96 4.96 4.96 4.94 4.93 4.96 4.97 4.96
20 4.19 4.64 4.70 4.70 471 4.68 4.68 4.68 4.68 4.68 4.67 4.65 4.68 4.70 4.68
10 3.98 4.45 4.48 4.48 4.49 4.45 4.46 4.46 4.46 4.46 4.44 4.43 4.46 4.47 4.46
4 3.70 4.19 4.18 4.18 4.19 4.15 4.16 4.16 4.16 4.16 4.14 4.13 4.16 4.17 4.15
2 3.45 3.96 391 3.92 3.92 3.89 3.89 3.89 3.89 3.89 3.88 3.86 3.89 391 3.89
R5 BAURTEXFEXRY MUERBRLERBTIRE
Tab.5 Correlation coefficients, fitting coefficients, relative errors of the tide level correlation method
VAR
28 Y4y
14 2H 3AH 4 5H 6] 7H 8J] 9 10H 111 121
r 0.996 0.996 0.995 0.996 0.996 0.996 0.996 0.994 0.996 0.996 0.997 0.997 0.996
a 1.064 1.066 1.067 1.067 1.068 1.070 1.071 1.067 1.068 1.065 1.066 1.067 1.066
b 0.241 0.240 0.240 0.207 0.206 0.197 0.194 0.213 0.191 0.189 0.214 0.227 0.213
al% 1.49 1.53 1.570 1.320 1.360 1.380 1.390 1.390 1.310 1.260 1.350 1.480 1.340
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Tab.6 Relative errors of different methods to calculate the sea level return periods
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Discussion on the tide level estimation in sea level return periods in the warning
water level determination

ZHAO Qiang, LONG Shaoqgiao, SHU Zhiguang, WANG Yanping
(Ningbo Marine Enviroment Monitoring Center, Ningbo 315012, China)

Abstract: To estimate tide level in sea level return periods in the warning water level determination, the high tide
correlation method are optimized using observation data from three pairs of tide gauge stations located along the
coast of Ningbo. Four methods, i.e. the high tide correlation method, the tide level correlation method, the
extreme value difference ratio method and the annual extreme value correlation method, are used to calculate the
tide level in return periods, and the errors of these methods are compared. The results show that for the tide level
data with the length of 1 month to 5 years, both the accuracy and stability of the tide level correlation method are
better than those of the high tide correlation method. For the data with the length of 5 to 20 years, the annual
extreme value correlation method is better than the extreme value difference ratio method when the correlation of
observation data between the determination station and the reference station is strong.

Key words:warning water level determination; sea level return periods; error analysis





