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Fig.1 Location of variables on the horizontal and vertical grid
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Tab.l The deviation of computational and observational value [velocity:em/s, direction:(° )]

k@ AN
W B ® HETHy HACR S Ty NADR =] ik ] AR ]
wm E w  E RE (%) W E RE%) w %
# 6.9 7.7 6.1 5.9 6.8 6.5
9201 h 7.0 7.7 6.1 53 54 6.0
I3 10.9 6.0 12.5 5.6 5.4 8.2
# 8.1 9.6 6.5 6.2 9.5 6.9
9202 G 6.9 8.7 6.9 6.3 7.5 7.7
& 9.4 8.4 10.4 12.7 8.1 213
# 59 9.6 5.0 6.3 9.6 7.3
9203 e 5.1 8.6 4.6 6.2 7.8 7.6
JE 12.0 8.3 11.9 13.9 113 13.9
* 7.8 7.3 6.7 6.4 7.1 7.1
9204 H 6.0 8.7 79 4.9 6.8 5.4
I3 8.6 5.1 6.3 6.2 7.0 8.8
# 10.3 14.2 10.7 13.6 12.8 11.4
9205 G 8.5 13.9 11.7 10.7 12.0 10.9
JE 7.2 14.7 15.6 11.9 12.0 16.8
F2 92020 RIETE (cnvs) iH HE
Tab.2 The velovity before and after deepening at station 9202
) LiL o =
Y | 2K = % ® S| % B #xtE  AHIHE
BK Ty BX P SN -1 Bk TY
=2 171 105 208 130 172 106 209 132 2 2
=] 165 101 176 116 163 88 140 103 ~13 —-12
A E9= 158 85 137 99 94 58 82 66 -30  -33%
1y 165 97 174 115 143 84 144 100 -14 -13%
£33 150 87 156 88 151 89 157 90 2 2%
e G~ 145 81 136 82 134 70 105 68 -13  -16%
= 130 67 102 66 77 42 57 39 -26 —39%
-3 142 78 13t 79 121 67 106 66 -2 —15%
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13%, {H4 A5 AL B 15 0 R — A%, S 18 18 R J55 32 2 L 50 W A 38 0 (44 2em/s) , TR SR 08/
Bk, 4 B 7E /N0 9 18] b SR S VR TR R 0 TR IR D 39%. W E AT R AKX, JUR R
TEFK, B ant, A E 10° M8, EitEFS BT —RAK, 4 BKATE R 2m B, L
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[velocity: cm/s, direction:(”)]

Tab.3 Comparison between the 4m and 2m vertical average current and direction at station 9202

Bt ] X L] A i b g
(h:min) ¥ % 4m ¥ 2m £ u # 4m % 2m (h:min)
M) | mE O OWE | WE WA | WE O WA | RE MR | RE ORE | ®E MR UMD
09:00 126 97 104 98 112 98 89 96 64 96 70 96 18:00
10:00 67 111 54 110 57 110 44 105 31 104 34 104 19:00
11:00 51 285 45 283 47 283 40 273 34 274 37 274 20:00
12:00 160 272 141 272 149 272 127 275 108 275 114 275 21:00
13:00 141 276 120 276 128 276 142 278 120 278 127 278 22:00
14:00 115 278 97 278 103 278 116 280 100 280 106 280 23:00
15:00 80 281 67 280 71 280 99 283 79 282 85 282 24:00
16:00 36 289 28 296 31 287 57 289 47 87 50 287 01:00
17:00 45 127 37 112 44 113 14 164 10 202 10 192 02:00
18:00 140 90 116 91 124 91 69 84 57 85 60 86 03:00
19:00 162 96 132 - 96 141 96 109 94 89 94 95 94 04:00
20:00 139 98 117 98 124 98 128 99 100 98 107 98 05:00
21:00 112 104 91 102 98 105 113 103 88 102 95 102 06:00
22:00 80 107 64 106 69 105 84 108 62 108 67 108 07:00
23:00 19 321 17 316 18 316 43 122 29 124 31 122 08:00
24:00 153 274 134 273 141 277 27 325 215 328 24 318 09:00
01:00 155 276 131 276 139 276 88 262 76 264 79 270 10:00
02:00 131 278 111 278 118 278 100 270 82 269 88 271 11:00
03:00 93 281 76 280 82 280 86 274 71 274 75 274 12:00
04:00 50 287 41 285 45 285 52 280 41 280 44 280 13:00
05:00 29 180 24 216 26 204 26 292 22 290 23 290 14:00
06:00 127 88 107 88 114 92 24 159 18 159 20 168 15:00
07:00 168 93 136 93 146 93 90 87 24 88 80 82 16:00
08:00 165 96 129 97 140 96 109 88 92 88 98 89 17:00
09:00 129 99 107 99 114 99 101 90 82 90 87 90 18:00
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for trenching regions(1992-09-13)
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NUMERICAL STUDY ON THE EFFECT OF DEEPENING CHANNEL
ON TIDAL CURRENTS IN THE HANGZHOU BAY

LI Shen—duo!

(Institute of Estuarine and Coastal Research, East China Normal University, Shanghai, 200062)

WANG Xing-heng!, MEI Xiang—qi
(Compute Central, East China Normal University, Shanghai, 200062)
t(State Key Laboratory of Estuarine and Coastal Research, East China Normal
University, Shanghai, 200062)

Abstract A 2,3—dimensions hydrodynamic numerical model on extended x—coordinate was used to
calculate the tidal current before and after trenching in Hangzhou Bay. A piecewise reversible
transformation is used in the x direction to map the variable grid into a uniform grid used in the

! where x” and x are uniform

computation, The transfomation has the form x= @(x") = bx’ + abx’
and variable grid respectively, a and b are 1/ 90 and 38.3 for the computational regions, so that
there are 4 grid points across the channel section (width 160km). In order to reduce the
computational time and have good stability. Two dimension calculation alternating with 3 dimension
calculation method is empldyed, the former being the alternating direction implicit (ADI)
finite—-difference method, the later being 3 dimension is the explicit method.

The velocity and direction of tidal current before and after trenching during the spring and neap
tide are obtained by numerical modeling. The maximum and vertical average vertical velocity are
169.5 and 106.0cm / s (before trenching) 143.5cm/s and 92cm/s (after deepening) during the spring
tide, the vertical average velocity after trenching decreases about 13%, the above corresponding
velocities are 136.5cm /s and 78.5cm / s (before trenching), 113.5cm /s and 66.5cm/s (after trenching)
respectiocly during the neap tide, the vertical average velocity in the deepened channel after
trenching decreases about 15%. On the vertical direction, and the surface velocity increase about 2%
and the bottom velocity decreases about 33—39% due to treanhing. During neap tide, the reducing
of bottom velocity is largest.

Key words Numerical modeling Tidal current Deepen channel Extended x—coordinate
Piecewise reversible transformation Hangzhou Bay
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