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Fig. 2 Rotary spectra of tidal current of surface layer
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Table 1 Significance test of spectrum crest of tidal current of surface layer under hypothesis of red noise

>0 F<<0

A #/h W(fm) i A #/h W) K 5
23.9 26.078 9 & o 23.9 10.113 6 E3ku
25.8 8.946 0 ARk 25.8 5.870 0 F3iibes
12.4 91.479 1 Aot 12.4 6.279 2 R
12.0 23.609 8 Aot 12.0 12,325 2 R

8.3 3.291 4 ARk 8.3 2.812 3 F3iibes

6.2 1.264 7 E3iikus 6.2 4,113 9 R

4.1 5.097 9 E3iikus 4.1 4,630 6 R

6.1 5.332 2 ARk 6.1 2.933 4 P3iikua
81.0(3.4 d 9.711°3 E3iikus 92.0(3.8 d 2.995 3 P 3ikul
124.0(5.2 d) 15.088 9 E3iikus 138.0(5.8 d) 7.186 5 P 3ikul
200. 0¢8. 3 d) 40.101 0 & o 276.0(11.5 d) 25. 208 0 Ao
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Fig.3 Rotary spectra of tidal current of middle layer
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Table 2 Significance test of spectrum crest of tidal current of middle layer under hypothesis of red noise

>0 F<<0

A #/h W(fm) i A #/h W) K 5
23.9 73.426 4 & o 23.9 13.035 2 E3ku
25.8 40.213 3 & o 25.8 20.917 6 Ao
12.4 182. 651 4 Aot 12.4 24,509 7 biPu
12.0 35.212 8 Aot 12.0 7.042 6 R

8.3 11.038 8 ARk 8.3 7.269 1 F3iibes

6.2 7.680 7 E3iikus 6.2 5.173 0 R

4.1 11.144 5 E3iikus 4.1 15.418 9 R

6.1 10.729 5 ARk 6.1 7.546 0 F3iibes
81.0(3.4 d 13.099 5 E3iikus 92.0(3.8 d 1.577 7 P 3ikul
124.0(5.2 d) 49,246 5 Mo 138.0¢5.8 ) 3.267 3 P 3ikul
200.0(8.3 d) 24.511 9 & o 276.0(11.5 d) 3.798 4 E3ku
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Fig.4 Rotary spectra of tidal current of bottom layer
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Table 3 Significance test of spectrum crest of tidal current of bottom layer under hypothesis of red noise

=0 f<<0

A Bi/h W(fn) R A Bi/h W(fm) [R5

23.9 282.326 6 &g 23.9 10.511 3 e

25.8 244, 489 3 &g 25.8 13.113 3 e

12. 4 624.823 7 o 12. 4 31.911 6 oo

12.0 165. 389 6 o 12.0 8.162 1 E3ikus

8.3 16,940 9 E3iFus 8.3 3.534 5 E3ikus

6.2 34,401 9 &g 6.2 6.141 4 e

4.1 16.636 7 3kl 4.1 5.837 7 FE

6.1 36,045 4 &g 6.1 6.520 7 e

81.0(3.4 d 20.576 1 & i 92.0(3.8 &) 0.978 7 e

124.0(5.2 d) 50.723 5 o 138.0¢5.8 d) 2.666 7 E3ikus

200.0(8. 3 d) 30.163 5 oot 276.0(11.5 d) 0.376 2 E3ikus
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Fig.5 Variations of tidal current direction and amplitude of middle layer
3.2 RE S G X R K &

A DA A A A 3 A o IO e R WA A A L /DN DB N L B T 2 5 R R R N o B /N 22 L X R
S AL 5 T R S RLRRAE (1] 6, LA 2011-05 S5 . 7R H L A S M 2 A R IER R,

12 o — & - -~ -F 12
. M

. ] R dandhd e, o
© 8 l of 03 oo "Won nja A finipal o 1 ™ ot IR .
E : TR R T b LRI R gy g g Al Rt 10
@ o l k; ) lll,::l:‘l ll e e ! A :tll MY w @
b= 4— l"l[o fiELES e i RTEL A 6,[“ BT i i ; ’A!V " !, 9 8
’ | ' y LS [y l 8

0 , , o . , . , . : . -t
2011-05-01 2011-05-06 2011-05-11 2011-05-16  2011-05-21 2011-05-26 2011-05-31

vEH

B 6 F e R = O O R A3 Y 2 4 il 2R

Fig. 6 Variations of tidal current veloccity and amplitude of middle layer
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Table 4 Comparison of tidal phase and amplitude of major diurnal and semi-diurnal constituents

between Bailongwei and the region east of Beihai

- T % B
i ® #F/cm Y ® 6/cm TR
K, 90, 48 96. 20 86. 62 98.59
O 98. 57 33.26 94. 87 35.38
Py 28.02 89. 26 26. 94 91.05
M, 45, 60 178.17 34, 94 178. 82
Sy 11.13 236. 83 8.41 239. 25
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Table 5 Significance test of W{ f,,) of shallow water constituents

K4 *x B =] K B
A #i/h W(fm) B W(fn) (A W(fn) R
8.3 3.291 4 SR T 11.038 8 E3ikus 16. 940 9 KT
6.2 1.264 7 SR T 7.6807 E3ikus 34.401 9 Eoat
4.1 5.097 9 3l 11.144 5 3l 16.636 7 F3E
6.1 5.332 2 3l 10.729 5 3l 36. 045 4 Ao
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Table 6 Significance test of W( f,,) of residual currents

E I~ R S
AWM/
W(fuw) LA W fmd B W(fuw) B %
3.4 9.71 FiE i 13.10 Fil i 20. 58 ot
5.2 15. 09 R 49. 25 ot 50. 72 o
8.3 40.10 B 24.51 ot 30. 16 o
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Spectrum Analysis of Tidal Current in Adjacent Waters of
Bailongwei in Northern Beibu Gulf
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(1. State Key Laboratory of Estuarine and Coastal Research , East China Normal University , Shanghai 200062, China;
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Abstract; Maximum entropy spectrum method is employed to analyze the one-year observations of currents

in adjacent waters of Bailongwei, which are collected with bottom-mounted ADCP. Analysis shows that

diurnal currents of O, , K, and the semi-diurnal currents of M,, S,,are the major tidal currents, and the

tidal energy of semi-diurnal currents is greater than that of diurnal currents. Among the components of di-

urnal tides and the semi-diurnal tides, the anticlockwise components (f{>>0) are dominant, which can be

well explained with co-tidal chart. Shallow water constituent of bottom layer, with period of approximate-

ly 6 h, passes significance test, suggesting that bottom friction plays an important role in generating the

shallow water constituents. When <0, there are three low-frequency currents whose periods are greater

than three days: currents with period of 8. 3 days are statistically significant in all layers; currents with pe-

riod of 5. 2 days are significant in the middle and bottom layers. These low-frequency currents are consid-

ered as tidal residual currents.
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