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Tidal Propagation Characteristics
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Abstract [] Tidal asymmetry which is gencratcd at the mouth of an estuary tends to be more serious toward the
upper stream dug to the growth of shallow tides. Thus careful observations and applications for the shallow tides
are needed if studies related to sediment or pollutant transport are carried on. An aim of the present study was to
clarify the characteristics of generation and propagation of shallow tides by various numerical experiments
including the effect of inter-tidal zone. The results of the present study will give a fundamental guide for the
analysis of tidal environmental changes and for the design of a numerical model if coastal constructions are

conducted.
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Table 1, Physical properties of simplified YRE and KRE
YRE KRE
" Width B (m) 1300 1800
Mouth 5ot h (m) 24 8
Width B' (m) 260 400
Head
Depth k' (m) 2 I
Length L (km) 62 60
Manning's n (.028 0.028
Slope (th-h'VL) (0.00035 0.00012
Convergence {B-B')/2L 0.008 0.010
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Table 2, Results of numerical simulations at simplified YRE and KRE

. M, constituent M, constituent amplitude relative phase ebbing time
Locality .
ampl.(m) phase(®) ampl.(m) phase(®) ratio ©) (hr}
0OL 1.951 273.0 0.000 329.7 0.000 216.2 621
02L 1.792 288.8 3.091 140.5 0.051 77.1 6.60
KRE 04L 1.622 306.8 0.165 179.5 0.102 74.1 699
0.6L 1.402 3283 . (.225 226.2 0.161 70.5 741
08 L 1.161 353.6 0271 281.7 0.247 65.5 798
0.0 L 1.463 273.0 0.000 274 (.000 158.5 6.21
02 L 1.529 274.1 0.004 286.4 0.003 261.9 6.19
YRE 04 L 1.597 2757 0.010 295.1 0.007 256.3 6.16
06L 1.604 278.1 0018 309.8 0011 246.5 6.13
08 L 1.700 283.0 0.024 349.5 0.014 216.5 6.13
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Table 3. Result of numeridal simulation with tidal flat at YRE

39

. M, constituent M, constituent amplitude  relative phase ebbing time
Locality :
ampk.(m) phase(?) ampl.{m} phase(®) Tatio ) (hr}
00L [.463 2730 0.000 274 0.000 1585 6.21
02L 1.552 276.6 0077 289.4 0.050 263.9 582
YRE 04 L 1.640 2814 0.173 305.0 0.106 2579 5.39
06 1L 1712 2894 0.286 3277 0.167 251.1 4.96
08 L 1.675 305.8 0.360 6.0 0.215 2457 4.66
Table 4. Result of numeridal simulation with M, boundary conditions
Locality M; constituent M, constituent amplitude  relative phase ebbing time
ampl.(m} phase(} ampl.{m) phase(®) ratio ) {hr)
ooL 1.952 2730 0.097 95.8 0.050 90.1 6.60
02L 1.797 288.4 0.166 1343 0.093 824 6.94
KRE 04L 1.628 306.2 0.223 174.8 0.138 77.6 727
06 L 1.403 3275 0267 2222 0.191 729 7.63
08 L 1.098 3527 0.296 279.0 0270 66.5 8.17
00L 1.463 2730 0.193 276.0 0.132 270.0 5.16
02L 1.539 2712 0412 292.2 0.191 262.7 4.71
YRE 04 L 1.613 282.5 0412 3094 0.256 255.7 4.25
06L 1.660 2921 0.524 3329 3329 2514 3.84
08 L 1.527 312.0 0.526 10.5 0.345 253.6 3.60
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Fig. 1. Amplitudes of M, and M, at YRE and KRE.
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