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Fig. 1 Location map of tidal current station
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Table 1 The statistical table of F value of tidal current indica-

tion coefficient

Ut 44 Ut 44

: R : ZREEY i
Station Indic;tor coefficient Station Indic;tor coefficient
name name
C1 0.38 C6 2.55
Cc2 1.22 C7 2.71
C3 2.32 C8 2.63
C4 1. 37 C9 3.40
C5 1. 96 C10 3.59
2.2 LRSI
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/N o KN BT 14 i R R AR AR R CO s
90,91 m/s, Fe/METE/NE C2 M, 2 0. 14 m/s;
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Table 2 The statistics of average velocity during tidal section
TR B 1 75 W B - 49 g ok
ﬁﬁ% Average velocity in flood tide (m/s) Average velocity in ebb tide (m/s)
e K o Iy Tt K i PN o
Spring tide Middle tide Neap tide  Average value Spring tide Middle tide Neap tide  Average value
C1 0.33 0. 34 0.16 0.28 0. 34 0. 37 0.16 0.29
C2 0. 35 0.21 0.14 0.23 0. 30 0. 39 0.18 0.29
C3 0. 60 0.28 0.47 0.45 0. 34 0. 36 0.28 0.32
C4 0.22 0. 36 0.21 0. 26 0. 39 0. 50 0.27 0. 39
C5 0. 83 0.42 0. 44 0. 56 0.42 0. 39 0. 34 0. 38
C6 0. 64 0. 38 0. 46 0. 49 0. 44 0. 44 0.43 0.43
c7 0. 66 0. 34 0. 46 0. 49 0.53 0. 50 0.49 0.51
C8 0. 56 0. 25 0.48 0.43 0. 46 0. 44 0. 40 0.43
C9 0.91 0. 44 0.68 0.68 0.69 0.50 0.59 0.59
C10 0.78 0.29 0.53 0. 54 0.63 0.42 0. 55 0.53
SeAl! 0.59 0.33 0. 40 0. 44 0.45 0.43 0.37 0.42

Average value
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Table 3 The statistical table of observed maximum velocity of tidal current

it I K AE it 1] )z
vk 4 Maximum current velocity (m/s) Current direction (°) Observed layer
Station
name K o /i PN Rl i K o /N
Spring tide  Middle tide Neap tide Spring tide  Middle tide Neap tide Spring tide Middle tide Neap tide
C1 0.72 0.70 0.49 117 127 325 #)2 Surface  #FJZ Surface )2 Surface
C2 0.74 0.57 0.43 115 134 218 0.4H 0.4H 0.4H
C3 1. 00 0. 69 0.91 22 177 19 2 )2 Surface 2 )2 Surface 2 )2 Surface
C4 0.74 0.76 0.55 200 174 306 0.2H 0.4H 2 )2 Surface
C5 1.68 0. 86 0.98 360 352 222 22 Surface 0.4H 0.2H
C6 1.15 0.93 0.94 250 173 12 #%)Z Surface  #JZ Surface 3£ )2 Surface
Cc7 1.13 0. 84 0.91 174 174 176 #%)2 Surface  #JZ Surface 3£ )2 Surface
C8 1.14 0.85 0.92 29 188 32 0.2H 0.2H # )2 Surface
C9 1.62 1.08 1.21 39 215 219 %2 Surface  FJZ Surface  FJZ Surface
C10 1.62 1.07 1.13 41 210 211 2 )2 Surface )2 Surface 2 Surface
2.2.3 RikEGLH ASLUTR 0 A o B, e B C1~ C8 3 [ B A B
TF 5% ¥ 3o O 30 3 O e 26 S 4 W AE 0. 19~0. 92 NW-—SE 8l N—S [, ilii C9,C10 ¥ ] 5 HEA L 17
m/s (F 4, ELVHHRKFELE 0. 28~1.47 m/s  —5, AL NE—SW fi,
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Table 4 The characteristic statistics of vertical mean tidal current

T BT 1 i T BT 1493 1)

) Average velocity in tidal section (m/s) Average current direction of tidal section (°)

éatf K g /N K g Vi

tion Spring tide Middle tide Neap tide Spring tide Middle tide Neap tide

T wm ww wm wm mm wm mm wm o mm wm wm %

Flood tide Ebb tide Flood tide Ebb tide Flood tide Ebb tide Flood tide Ebb tide Flood tide Ebb tide Flood tide Ebb tide

C1 0. 35 0.37 0. 36 0.38 0.19 0.21 287 114 302 129 280 106
C2 0. 40 0. 39 0.27 0. 39 0.22 0.22 279 114 286 131 280 113
C3 0.51 0.47 0.32 0. 37 0. 46 0.32 338 116 352 154 7 67
C4 0. 46 0. 44 0. 39 0.48 0. 34 0.29 276 145 267 154 269 97
C5 0.73 0.56 0.43 0. 66 0.53 0.29 322 179 344 170 279 359
C6 0. 66 0.55 0.37 0.48 0.58 0. 39 294 117 354 168 297 69
C7 0. 64 0.57 0. 34 0.52 0.57 0.41 204 149 353 175 209 53
C8 0.59 0.58 0.27 0.48 0.52 0. 40 317 142 360 192 297 61
C9 0.92 0.62 0.43 0.53 0.76 0. 54 3 212 32 215 280 18
C10 0. 84 0. 45 0. 30 0. 45 0. 65 0. 46 12 202 33 308 172 67
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Table 5 The statistics of vertical maximum tidal current characteristics

) B R Tl B dpe KA 1m)
Maximum velocity in tidal section (m/s) Maximum current direction of tidal section (°)
w4
Sta- K g /i K o i) /N
tion Spring tide Middle tide Neap tide Spring tide Middle tide Neap tide
name

brt] peat] ik % 1 ki bt ki % 1) prt! bt th L] % 1)
Flood tide Ebb tide Flood tide Ebb tide Flood tide Ebb tide Flood tide Ebb tide Flood tide Ebb tide Flood tide Ebb tide

C1 0.50 0. 60 0.53 0.51 0. 37 0.28 280 111 309 126 319 140
C2 0.62 0.63 0.41 0.57 0. 34 0.28 261 115 286 132 262 53
C3 0.89 0. 80 0.58 0.53 0.77 0.48 13 20 5 156 17 176
C4 0.62 0.56 0.58 0.67 0. 49 0.47 249 137 294 147 211 180
C5 1.47 1. 15 0.79 0. 56 0.77 0.41 338 191 351 169 229 176
C6 0. 94 0.92 0.72 0. 83 0.79 0.63 240 12 4 174 13 209
C7 0.99 1. 04 0.62 0.77 0.76 0.78 5 175 353 176 3 179
C8 0.97 0.79 0.51 0. 64 0.77 0.75 32 199 13 188 32 27
C9 1. 40 1. 30 0.81 0.92 1.05 1. 00 35 214 40 215 35 218
C10 1.28 1. 05 0.51 0. 84 0.92 0. 85 30 207 34 211 35 211
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Fig. 2 The vector diagram of vertical average tidal current during spring tide
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Fig. 3 The vector diagram of vertical average tidal current during middle tide
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SR M4 DU 4y 22— 43 A MSA A N,
K1 4 H A8 O1 4 H 4038 i 5 K 3 (R 4D
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Table 6 Ellipticity table of vertical average tidal current

v 4 M % Ellipticity

Station

name 01 K1 M2 S2 M4 MS4
Cl —0.72 —0.52 —0.27 —0.02 —0.05 —0.58
C2 —0.34 —0.30 —0.43 —0.20 —0.34 —0.97
C3 —0.08 —0.05 —0.19 —0.30 —0.45 —0.55
C4 —0.06 —0.18 —0.32 —0.38 —0.22 —0.23
C5 —0.04 0. 00 —0.07 —0.2 —0.2 0. 00
C6 —0.03 —0.11 —0.33 —0.02 —0.23 —0.08
C7 —0.06 —0.05 —0.08 —0.01 —0.11 —0.45
C8 —0.02 —0.08 —0.07 —0.02 —0.63 —0.37
C9 0. 00 —0.01 —0.01 —0.09 —0.33 —0.12
C10 —0.02 —0.01 —0.04 —0.19 —0.57 —0.68
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Table 7 The maximum possible velocity and direction of tidal current
. Fe KT B I Fe KT BRI )
Sffﬁgon Maximum possible current velocity (m/s) Maximum possible current direction (°)
name Sﬁ% 0.2H 0.4H 0.6H 0.8H Jic )22 )2 0.2H 0.4H 0.6H 0.8H Jic )22
Surface Bottom Surface Bottom
C1 1. 00 0.97 0. 87 0.79 0.74 0.56 129 128 129 129 126 127
C2 1.02 1.03 1.03 0. 90 0. 81 0.67 83 81 77 79 83 85
C3 1. 04 1. 00 0.95 0. 88 0. 80 0.67 38 38 37 37 38 34
C4 0. 89 — — 0.91 — 0.72 58 — — 60 — 71
C5 2.34 — — 2.00 — 1. 81 355 — — 351 — 355
C6 2.19 2.15 2.04 1.92 1. 80 1.53 24 22 21 20 20 20
C7 2.54 2.48 2.35 2.25 2.09 1.87 1 1 1 1 1 360
C8 2.32 2.16 2.06 1.97 1. 86 1. 64 27 27 28 28 28 27
C9 3.43 3. 34 3.19 2.94 2.58 2.04 38 37 36 37 37 36
C10 3.22 3.05 2.82 2.52 2.08 1.41 35 33 31 29 28 26

2.5 xR
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W4, NFR 8 T2 IR F L W90l B Ay it 3 32 W
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T LA CA P fe KL P2k 100 7 em/s, HKE
C5 M3, SE¥H 8.3 em/s, /MR &4 C1 M
Wi PRI 401 em/s. A UROUL I B A U R R K
P38 6.3 cm/s, HF300 7.7 em/s, /NEE
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Table 8 The characteristics statistics of residual current in ob-

servation sea area

W Current velocity (cm/s) il Current direction (%)

¥
Suion KW M MW AW 7@
name  Spring Middle Neap Spring  Middle  Neap
tide tide tide tide tide tide
Cl 4.5 2.5 5.2 262 258 230
C2 3.8 6.3 4.0 229 180 184
C3 5.9 6.1 5.6 43 132 43
C4 6.5 19.0 6.6 52 205 211
C5 8.9 5.0 10.9 292 326 285
C6 10.1 5.1 4.0 274 145 299
C7 6.4 9.6 3.4 150 177 173
C8 5.2 10.9 0.3 135 205 127
C9 5.7 5.0 4.3 242 229 256
C10 6.4 7.9 3.2 209 198 201
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Analysis of Tidal Current Characteristics in the East Coastal Ar-
ea of Leizhou Peninsula

YANG Zhengqing, LIU Zhenyu, LI Shuangwei, LU Zuo

(Tianjin Key Laboratory of Surveying and Mapping for Waterway Transport Engineering, Tianjin Survey and Design Institute for
Water Transport Engineering, Tianjin,300456 , China)

Abstract: In order to further study the distribution law of tidal current in the east coastal area of Leizhou Pen-
insula, the quasi harmonic analysis method is used to analyze the tidal current data obtained from the ocean
observation in the east coastal area of Leizhou Peninsula from August to September 2012, and the character-
istics of tidal current nature, measured statistical characteristics of tidal current, form of tidal current move-
ment, maximum possible tidal current velocity and residual current distribution in this area are explored.
The results show that the eastern sea area of Leizhou Peninsula is an irregular full-day tide, velocity during
the rising tide is higher than that during the falling tide, and the maximum velocity basically appears in the
surface. The average current direction of the rising and falling tide in the near shore shallow water station is
basically along the coastline, showing reciprocating flow, while that in the deep water station is basically ro-
tating flow, with significant regional changes. The possible maximum velocity of tidal current appears in the
surface layer of C9 station, and the residual current is mainly affected by wind condition and terrain factors,
and the intensity is small, generally below 10 cm/s. The results of this study can provide an important refer-
ence for the verification of numerical model and the application research of engineering in the eastern waters
of Leizhou Peninsula.

Key words: Leizhou Peninsula,ocean observation,trend, harmonic analysis, residual current
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