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Abstract:[Objective] To analysis the characteristics and distribution law of the tidal current and
residual current in the northeastern sea area of Hainan Island. [Methods)Based on the summer
tide data measured in the northeastern sea area of Hainan Island in June 2017, the quasi-har-
monic analysis method was used to analyze the measured data, and according to some parame-
ters obtained from the analysis, the tidal nature of the research area, the form of tidal move-
ment, the ellipse of the M, tidal current, the vertical distribution of the tidal current and the re-

sidual current distribution in summer were analyzed. [Results]The irregular semi-diurnal tidal

current was the main tidal current in the

N northeastern sea area of Hainan Island. The
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current in the past with the direction of NW —
SE. Except for the station S4, the reciprocating
currents at other stations were all slightly rota-
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ting reciprocating currents, the direction of reciprocating current was NW—SE, and the rota-

tion direction of the rotating current was clockwise. The surface residual current was larger

than the middle and bottom layer, the near-shore residual current was weaker, and the station

residual current near the Qiongzhou Strait was the strongest. The surface residual current was

mainly affected by the wind field, and the bottom residual current was mainly affected by the

bottom topography. [ Conclusion] With these results, we have a more comprehensive under-

standing of the trend and residual characteristics in the investigation sea area.
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Table 2 Current eigenvalue statistics

e K
1;5‘15‘ J2 K Mean Max direction
Station Layer current current .
(m/s) (m/s) mf;l;ui};fm
S1 %2 Surface 0.19 0.30 150
h 2 Middle 0.19 0.37 100
Ji§J2 Bottom 0.18 0.33 170
S2 2 )2 Surface 0. 29 0.48 118
12 Middle 0.29 0. 46 115
JiEJZ Bottom 0. 25 0. 47 117
S3 22 Surface 0.22 0.42 12
12 Middle 0.22 0.43 13
Ji§J2 Bottom 0.18 0. 36 159
S4 % )2 Surface 0.21 0. 44 359
12 Middle 0.21 0. 45 352
JI§)2 Bottom 0.20 0.33 349
S5 22 Surface 0. 26 0.51 337
12 Middle 0.26 0.52 346
JiEJZ Bottom 0. 27 0.42 324
S6 % )2 Surface 0.26 0.43 323
)2 Middle 0.25 0.42 329
Ji§J2 Bottom 0.25 0.43 50
S7 22 Surface 0.19 0. 26 299
12 Middle 0.19 0.28 349
JiEJZ Bottom 0. 20 0.32 150
S8 2 )2 Surface 0.18 0.28 24
12 Middle 0.20 0. 26 25
JI§)2 Bottom 0.18 0.27 111
S9 22 Surface 0. 30 0. 45 76
2 Middle 0.29 0.43 78
Ji§J2 Bottom 0.23 0. 46 234

Table 1 Characteristic parameters of current
M, 43 M. Tidal constituent
oo o FH a0 A
current ellipse major .
(m/s) semiaxis d (%) rotation rate
S1  #%J2 Surface 0.51 0.17 110 —0.02
2 Middle 0. 74 0.14 99 0.09
JEJZ Bottom 0. 59 0.12 93 0.22
S2 #JZ Surface 0.36 0.21 124 —0.10
1 JZ Middle 0. 55 0.19 115 0.07
Ji§JZ Bottom 0. 62 0.14 120 0.05
S3 #JZ Surface 1.13 0.19 4 —0.12
2 Middle 1.09 0.19 8 —0.19
JEJZ Bottom 1. 14 0.13 16 —0.06
S4  FJZE Surface 1.67 0.15 172 —0.08
12 Middle 1,72 0.14 168 0.01
JEJZ Bottom 1. 80 0.11 3 —0.02
S5 #JZ Surface 0.91 0.25 141 —0.06
12 Middle 0. 93 0.23 142 —0.07
JiKJZ Bottom 0. 90 0.23 142 —0.13
S6  #JZ Surface 0.97 0.23 141 —0.08
12 Middle 0. 97 0.22 141 —0.01
JKJZ Bottom 1. 39 0.17 159 —0.01
S7  #JZ Surface 0.71 0.19 151 0.24
12 Middle 0. 72 0.18 149 0. 20
JEJZ Bottom 0. 44 0.18 141 0.34
S8 #JZ Surface 0.80 0.15 2 0.36
12 Middle 0. 74 0.18 8 0.19
JEJZ Bottom 0. 46 0.19 149 0.13
S9  FRJZE Surface 0. 81 0.22 86 0.47
12 Middle 0.75 0.22 92 0.42
JiEJZ Bottom 0. 83 0.14 59 0.31
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Note: The tids of all sites are spring tide
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Table 3 Statistics of residual current at various stations

AR UL AR 17)
-
velocity direction
(m/s) )
S1 )2 Surface 0. 06 11
T2 Middle 0.01 297
Ji&)JZ Bottom 0.02 328
S2 2% )2 Surface 0.05 10
)2 Middle 0.03 349
Ji&JZ Bottom 0. 05 353
S3 # )2 Surface 0.10 97
12 Middle 0.09 101
Ji&JZ Bottom 0.09 122
S4 22 Surface 0. 04 60
12 Middle 0.05 64
K2 Bottom 0.08 97
S5 2 )2 Surface 0.11 269
)2 Middle 0.11 270
JiK)Z Bottom 0.09 247
S6 #)Z Surface 0.12 268
112 Middle 0.12 265
JiiJ2 Bottom 0. 04 252
S7 2 )2 Surface 0.03 347
12 Middle 0.03 350
Ji& )2 Bottom 0.02 105
S8 2% )2 Surface 0.07 36
H 2 Middle 0.06 60
JiK )2 Bottom 0. 04 50
S9 26 )2 Surface 0.13 124
T2 Middle 0.12 123
JiKJZ Bottom 0. 07 89

T « 45 il 50 300 240 5

Note: The tide of all sites are spring tide
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