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Table 1 Observation time of diurnal current

108.5°E

= i 1 pURIINi b
Secason Station Observation time
Summer B02,C03 2021-07-27 14:00 — 2021-07-28 14:00
D01, E02 2021-07-28 16:00 — 2021-07-29 16:00
Winter B02,C03 2022-01-08 12:00 — 2022-01-09 12.00
DO01,D02 2022-01-09 14:00 — 2022-01-10 14:00
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Table 2 Tidal current harmonic constants at four station in summer
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0, K, M, s,
i 2 JZEW sy & LA Ik e LA i B & 1 LA
Station Layer Component (em/s) ) (em/s) ) (cm/s) (@) (cm/s) (@)
Amplitude Phase Amplitude Phase Amplitude Phase Amplitude Phase
(em/s) lag () (em/s) lag () (cm/s) lag (*) (em/s) lag (*)
B02 Surface North 32.9 230 28.7 172 5.3 120 1.3 81
East 5.7 203 5.0 146 6.4 114 1.6 76
Medium North 32.6 195 28.4 137 5.9 107 1.5 68
East 31.6 221 27.5 164 8.1 109 2.0 70
Bottom North 17.5 204 15.2 147 3.1 115 0.8 76
East 24.0 186 20. 8 128 6.8 106 1.7 67
Co3 Surface North 41.9 225 36. 4 168 14.0 107 3.5 69
East 28.8 196 25.0 139 10. 3 121 2.5 83
Medium North 38.9 210 33.8 153 11.0 88 2.7 49
East 34.2 174 29.8 116 9.6 116 2.4 77
Bottom North 24.9 209 21.6 152 7.9 70 2.0 32
East 21.7 159 18.9 102 7.1 110 1.7 71
D01 Surface North 9.2 172 8.0 114 7.5 66 1.9 28
East 11.3 159 9.8 101 10.0 129 2.5 91
Medium North 5.5 138 4.8 81 4.0 126 1.0 88
East 9.3 130 8.1 72 5.9 95 1.5 57
Bottom North 4.5 203 3.9 146 6.4 114 1.6 76
East 5.4 102 4.7 44 5.1 79 1.3 41
E02 Surface North 17.4 234 15.2 177 12.3 91 3.0 54
East 6.0 189 5.2 131 9.2 85 2.3 48
Medium North 13.6 233 11.8 176 12.6 93 3.1 55
East 5.5 218 4.7 161 9.9 113 2.4 76
Bottom North 9.1 238 7.9 181 13.2 100 3.3 63
East 5.6 151 4.9 94 6.1 75 1.5 37
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Table 3 Tidal current harmonic constants at four station in winter
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0, K, M, s,
i JEIR g3 & B A 9% B PR B A P& M B A
Station Layer Component (em/s) ) (cm/s) (@) (cm/s) ) (em/s) )
Amplitude Phase Amplitude Phase Amplitude Phase Amplitude Phase
(cm/s) lag () (cm/s) lag (%) (em/s) lag () (cm/s) lag (*)
B02 Surface North 9.4 32.2 8.1 334.8 9.1 331.9 2.2 293.0
East 9.2 59.7 8.0 2.3 11.8 265.9 2.9 227.0
Medium North 8.1 203.1 7.1 145. 8 6.1 86.5 1.5 47.7
East 4.6 156. 2 4.0 98.9 10.0 77.4 2.5 38.6
Bottom North 2.6 172.5 2.3 115.1 3.1 98.3 0.8 59.5
East 2.3 16.9 2.0 319.5 3.2 47. 4 0.8 8.6
C03 Surface North 11.8 162.1 10. 2 104.7 6.0 110. 8 1.5 72.4
East 11.5 138.8 10.0 81.4 16.1 78.7 4.0 40. 3
Medium North 9.9 166. 1 8.6 108. 7 4.6 89.6 1.1 51.1
East 10. 4 138.8 9.0 81.4 16. 4 83.1 4.0 44.7
Bottom North 6.9 158. 8 6.0 101. 4 4.2 121.7 1.0 83.3
East 7.0 129.8 6.1 72.5 9.9 86. 4 2.5 48.0
D01 Surface North 3.4 138.2 3.0 80.8 3.5 54.3 0.9 16. 4
East 3.8 86.2 3.3 28.8 3.8 40.4 0.9 2.6
Medium North 3.1 113.7 2.7 56.3 3.7 59.0 0.9 21.1
East 3.8 53.8 3.3 356. 4 2.9 59.6 0.7 21.7
Bottom North 2.2 137.4 1.9 80.0 2.2 54.5 0.5 16.7
East 2.4 86. 6 2.1 29.2 2.4 41.7 0.6 3.8
D02 Surface North 8.9 173.7 7.7 116. 3 4.6 97.7 1.1 60. 4
East 19.4 235.7 16.8 178.3 19.3 122.9 4.8 85.7
Medium North 5.4 171.5 4.7 114.0 8.1 85.8 2.0 48.6
East 3.4 109.0 2.9 51.6 5.5 56.1 1.3 18.8
Bottom North 2.9 163. 2 2.6 105.7 2.5 89.0 0.6 51.8
East 1.9 91.6 1.6 34.1 4.2 58.8 1.0 21.6
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Table 4 Current elliptical elements in summer and winter

53R /NI ek R R N Tk kA i 151
e (cm/s) (cm/s) N B %1 (h) Wil () Vi (em/s) %ﬁF
W (cm/s) w (em/s) K  (h) 0 W, (cm/s) s

SRR T
tat -
T e BF s R 45 R 45 HR 45 HE 45 HF 45 BF 4

Sum- griter ST winter SUMT winter SUMT winter ST winter SU™ winter SU™ Winter
mer mer mer mer mer mer mer
B02Z  Surface O, 33 13 3 -3 0.1 -0.2 14 8 229 46
K, 29 11 2 -3 0.1 -0.2 14 8 172 348 76 4 7.5 1.9
M, 8 13 0 8 0.0 0.6 7 5 116 284
Medium O, 44 9 -10 3 -0.2 0.4 8 11 207 194
K, 38 8 -9 3 -0.2 0.4 8 11 150 137 99 3 83 1.4
M, 10 12 0 1 0.0 0.1 6 5 108 80
Bottom O, 29 3 5 1 0.2 0.2 6 22 192 183
K, 26 3 4 1 0.2 0.2 6 22 135 125 67 13 7.3 1.6
M, 7 4 0 2 0.1 0.5 4 7 108 71
C03  Surface O 49 16 12 3 0.2 0.2 9 8 216 151
K, 43 14 10 3 0.2 0.2 9 8 159 93 120 57 5.3 1.8
M, 17 17 -2 3 -0.1 0.2 9 3 112 82
Medium O, 49 14 16 3 0.3 0.2 8 7 195 152
K, 43 12 14 3 0.3 0.2 8 7 137 94 115 53 6.5 1.5
M, 14 17 -3 1 -0.2 0.0 8 3 100 84
Bottom O 30 9 14 2 0.5 0.3 9 7 189 144
K, 26 8 12 2 0.5 0.3 9 7 131 87 72 35 5.6 1.7
M, 10 11 -4 2 -0.4 0.2 8 3 87 91
D01 Surface O, 14 5 2 2 0.1 0.5 7 7 164 109
K, 13 4 1 2 0.1 0.5 7 7 106 52 45 17 2.5 1.7
M, 11 5 -6 1 -0.6 0.1 5 7 112 47
Medium O, 11 4 1 2 0.1 0.6 5 6 132 75
K, 9 4 1 2 0.1 0.6 5 6 74 17 31 16 2.9 1.7
M, 7 5 2 0 0.3 0.0 5 9 104 59
Bottom O 6 3 4 1 0.8 0.5 26 7 263 109
K, 5 3 4 1 0.8 0.5 26 7 206 51 23 11 1.3 1.7
M, 8 3 2 0 0.3 0.1 9 7 101 48
ggg/ Surface O 18 20 4 -8 0.2 -0.4 13 2 231 230
K, 16 17 4 -7 0.2 -0.4 13 2 173 173 58 69 2.2 1.9
M, 15 20 1 -2 0.0 -0.1 9 2 89 122
Medium O, 15 6 1 3 0.1 0.5 11 11 231 160
K, 13 5 1 2 0.1 0.5 11 11 174 103 53 26 .7 1.1
M, 16 10 -3 2 0.2 0.2 9 10 100 77
Bottom O 9 3 6 2 0.6 0.6 15 12 237 154
K, 8 3 5 1 0.6 0.6 15 12 179 96 40 13 .2 1.2

M, 14 5 2 1 0.2 0.2 11 5 96 66
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Table 5 Residual current at each station in summer and winter
A iz i
Surface Medium Bottom
il A5 ESRtl
Station Season AW (em/s) LI () AR A (em/s) it 1] () AV E (em/s) W ()
Current Flow Current Flow Current Flow
velocity (ecm/s) direction (%) velocity (cm/s) direction (°) velocity (cm/s) direction (°)
B02 Summer 5.1 92 1.3 114 2.2 327
Winter 34.0 60 0.1 91 1.3 121
€03 Summer 2.8 39 2.8 0 2.5 31
Winter 8.3 225 8.2 221 5.4 226
D01 Summer 3.5 280 0.7 111 1.9 37
Winter 8.0 54 8.5 60 5.0 54
Egz/ Summer 9.0 236 6.9 208 4.9 215
Winter 48.0 73 1.7 151 1.8 169
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Fig. 4 Residual current distribution in summer
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Quasi Harmonic Analysis of Diurnal Current in Summer and
Winter in Fangchenggang Offshore Area

ZHANG Jiyun,CHEN Bo" "

(Guangxi Key Laboratory of Maine Environmental Science,Guangxi Academy of Sciences,Nanning,Guangxi,530007,China)

Abstract:In order to deeply study the tidal current characteristics offshore area in Fangchenggang, a quasi
harmonic analysis on the short-term data of the surface, medium and bottom currents obtained from the ob-
servations at four stations over two days in summer and winter in the offshore area of Fangchenggang is car-
ried out by introducing the difference ratio relationship. The results showed that the offshore tidal current of
Fangchenggang belongs to mixed tidal current,and parts of the area belong to regular diurnal tidal current.
Rotating flow and reciprocal flow exist simultaneously,mainly rotating flow. The long axis of current ellipse
was northeast — southwest. The maximum possible velocity appeared in the surface layer, and the residual
flow velocity decreased gradually from the surface to the bottom. In summer, the direction of residual current
on the west side of Fangchenggang Bay was southwest or northwest, while the direction of residual current on
the east side was northeast. In winter, the direction of residual current was northeast,only southwest near the
mouth of Fangchenggang Bay. The residual current was related to topography, wind field, temperature and
salinity. The diurnal current data is relatively short,which is greatly affected by weather,sea conditions,ob-
servation time and other factors,and the calculated tidal current properties are slightly different.

Key words: Fangchenggang Bay; quasi harmonic analysis;tidal characteristics;residual current;current ellipse;

diurnal variation
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