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2 T1

Table 2 Tide simulation performance at Station T1

Tidal Observation/cm Simulated/cm Error Percent/ % Angle/(°)  Simulated/(*) Error Percent/ %
O, 27.28 27.03 —0.25 0.9 244.09 245. 25 —1.16 0.48
K, 32.93 33. 47 0.54 1.6 294.03 294. 60 0.57 0.19
M, 33.58 33. 37 —0. 21 0.6 254. 00 257.16 3.16 1. 24
S, 13.77 13.54 0.23 1.7 283. 65 288. 30 4. 65 1. 64
M, 8.98 8. 70 0. 28 3. 11 280. 11 282. 77 2.66 0.95
MS, 7.22 6.40 0. 82 11.3 333.33 335. 66 2.33 0.7
M; 3.83 4.34 0.51 13.3 89. 89 100. 97 11.08 12.3
2MS; 3.78 3.81 0.03 0.8 159. 24 167.67 8.43 5.29
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T=4L/\/gh ,
, L s h sigma C1e] | 20 252,
. L 25 km, 30 275, , 50 m(
7 m, 0 14 d; 5)s 12 , Qi
L 30 km, 0 167 d, O,,.P, Ki,N;,.M;,S;.K,,M, ,MS, ,M;, 2Ms;,
1/6~1/7 . Q. 0,,P, K,.N,,M,,S,.K, .M, 9
1/6 TMD MS, .M, 2MS; 3
i Leod | T1
M, , s T2
FVCOM \Y% o
. , M, 0
o s
2 o sigma
2.1 [
FVCOM o
5

Fig. 5 Unstructed grid mesh of Daya Bay model
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Table 3 Tide simulation performance at Station T2

o

Tidal Observation/cm  Simulated/cm Error Percent/ % Angle/ (%) Simulated/ (") Error Percent/ %
O, 27.62 27.16 0. 46 1.67 245. 36 243.54 0.007 4 0.003
K, 33.58 33.48 0.10 0.30 296.41 292.77 3. 64 1.23
M, 36. 71 37.48 0.77 2.10 256.95 251. 21 5. 74 2.23
S, 14.79 14. 85 0. 06 0.41 286.21 280. 33 5. 88 2.05
M, 13.17 13.07 0. 10 0.76 288. 45 284. 37 4.08 1.41

MS, 10. 81 9.52 1. 29 11. 90 341.74 339. 47 2.27 0. 66
M; 10. 80 10. 49 0.31 2.87 107.01 107. 14 —0.13 0.12

2MS; 10. 69 9. 36 1.33 12. 40 175,17 174. 38 0.79 0. 45
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Fig. 6 Observed (blue) and model-simulated (red) tide current at stations C1~C6
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Table 4 Numerical experiment results

M2 M, tide M4 M, tide M6 M; tide
@ ST1 ST2 ST1 ST2 ST1 ST2
) Am 36.71 33.58 13.17 8.98 10. 80 3.83
Ph 256.95 254. 00 288. 45 280. 00 107. 01 89. 89
Am 37.48 33. 37 13.07 8. 70 10. 49 4. 34
[@D) ¥
Ph 251.21 257.16 284. 37 282. 77 107. 14 100. 97
Am 34. 66 33.83 9.37 9.15 6.23 2.95
(2) +3 m?
Ph 254.23 253. 00 277.49 281.10 358. 77 353.01
Am NaN 36. 11 NaN 10.12 NaN 2.20
(3) —3m?
Ph 253.97 287.60 118.92
Am NaN 34. 39 NaN 7.05 NaN 0.96
4) ®
Ph 257.79 282.13 359.59
Am 37.99 32. 36 0.55 0.2 0. 66 0.3
(5)M,
Ph 250. 04 257.67 19.12 16. 95 60. 08 63.52
Am 37.68 32.77 13.28 8. 81 3.63 1.6
(6)M, +M,
Ph 250.08 258.03 284. 82 282.02 136.79 135. 66
Am 37.79 32. 80 13.19 8.74 12.93 5.31
(DM, +M, + M,
Ph 250. 40 257.97 284.92 282.62 109. 86 105. 84
Am 36.13 34.29 11.88 8.73 2.43 1. 09
(8) @
Ph 261.18 316. 69 305. 51 50. 28 103. 65 242.27

Note: DExperimental illustration; @Observed; @ Standard experiment; @Depth +3; @Depth —3; ©Bay length halved; (@ Linear bottom friction.
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The Generation Mechanism of the Double
Peak Tidal Elevation in Daya Bay

DIAO Xi-Liang"?, DING Yang®, BAO Xian-Wen'"*
(1. College of Ocean and Atmosphere,Ocean University of China, Qingdao 266100,China; 2. The Key Lab of Physical Ocea-
nography, Ministry of Education,Ocean University of China, Qingdao 266100, China)

Abstract: The observation data in the Daya Bay shows the double peak tide phenomenon, and the har-
monic analysis reveals that M tide's significant growth is the main cause of this phenomenon and it
doubles itself between the two observation stations. According to the M; cotidal chart, which is based
on the established FVCOM model in Daya Bay, we can find that there are two amphidromic points in
this area, one is near the open boundary and the other is located on the land of the right side of the estu-
ary. This can be explain by the resonance effect happened in a straight channel with constant water
depth, the amphidromic points will located to the 1/4 and 3/4 of the wave length. But as the shoaling
effect in the reality, the first point is forced to move onto the land. Three group of numerical experi-
ments have been done: after the depth and length of the bay are changed, the resonance condition will be
changed, and the result is M; tide’s height decrease significantly, which proves that the resonance effect
is the main cause of the M; abnormal growth. And the energy distribution of the M growth: 72% come
from it own amplification, while 4 6% come from nonlinear effect and 23. 4% come from the M, and M,
mutual effect. When the quarter bottom friction transformed in to linear form, the M; tide can not get
energy from other tides through the nonlinear effect and then the resonance effect could not function as
well.

Key words: Daya Bay; M; tide; tide resonance; FVCOM; numerical experiment



