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Fig. 1 Sketch of navigable channel of the Changjiang River Estuary
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Tab. 1 Calculation results of Profile 3

i3 T &z u d
HE 8.2688 0.0000
0 —2.8667E-01 0.7239
Q 4.3299E-05 0.0641
T, —4.2485E-03 0.4291
2, 5.4340E-01 0.6924
0, —1.5550E-02 0.0909
U, —1.0373E-01 0.4314
U, 1.1285E-02 0.9368
U, 1.7137E-02 0.9029
U, 1.4597E-01 0.2476
Us —5.8919E-02 0.6855
Usg —2.2448E-01 0.1650
U, —1.1660E-01 0.4980
U, 3.4468E-02 0.8271
U, 5,7047E-02 0.7816
Uy 2.2015E-01 0.1962
U, 1.8286E-01 0.1590
H, —5.4025E-03 0.9770

R* = 0.6261
0% =0.01991

P’ = 0.0106
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Tab. 2 Summary sheet of parameters, multiple correlation

Ty
A T
1 2 3 4 5 6 7

- 7.022 4.749 8.269 7.289 4.693 5.987 5.286
0 —1.529 —1.102 —0.287 —0.468 0.469 0.617 —1.731
Q(1E-4) 0.416 0.541 0.433 0.178 0.018 0.039 0.277
T,(1E-2) 0.431 0.966 —0.425 0.093 —0.009 —0.924 —0.131
0, 2.286 2.083 0.543 0.866 —0.514 —0.881 2.920
0, —~0.017 —0.023 —0.016 —0.009 —0.001 —0.002 —0.017
U, —0.059 0.150 —0.104 —0.043 0.258 —0.253 —0.070
U, 0.039 0.041 0.011 0.068 0.135 —0.051 0.099
U, 0.005 0.035 0.017 0.102 0.072  —0.101 0 135
U, 0.055 0.136 0.146 0.222 0.267 0.114 0.334
U, —0.109 0.068 —0.059 0.067 0.261 0.093 0.283
U, —0.174 —0.075 —0.224 —0.072 0.322 0.086 0.425
U, —0.107 —0.080 ~—0.117 —0.103 0.000 0.055 0.403
Uy —0.045 ~0.012 0.034 —0.159 ~0.007 0.224 0.367
U, —0.193 —0.298 0.057 —0.230 0.022 0.181 0.132
U, 0.017  —0.027 0.222  —0.170 0.088 0.235 0.099
Uy, 0.005 0.052 0.183 0.064 —0.067 0.295 0.179
H, —0.043 0.192  —0.005 --0.147 0.227 0.358 0.304

0.656 0.738 0.791 0.845 0.808 0.890 0.847
g 0.151 0.137 0.141 0.106 0.137 0.094 0.141
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Tab. 3 Profile distribution of the most distinctive factors
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XA EELCER
coefficients, and standard deviations of the equatians
i)
§ 9 10 11 12 13 14 15 16 17
3.250 2.544 3.406 4.054 4.795 5.611 6.226 7.942 8.159 4.065
—0.732 —0.372 0.060 0.219 0.264 —0.372 0.363 0.841 1.827 1.061
0.022 0.124 0.187 0.434 0.317 0.316 0.044 0.027 —0.142 -—0.027
0.730 0.878 0.992 1.075 0.342 0.174 —0.023 —-0.627 —0.657 0.270
1.181 0.869 0.080 0.023 —0.308 0.743 —0.425 -—0.987 —2.763 —2.544
—0.007 —0.009 —0.009 —0.018 -—0.009 0.012 —0.002 —0.001 0.006 0.001
—0.066 0.131 0.104 —0.014 0.087 0.113 0.131 0.012 —0.206 —0.076
0.049 0.188 0.072 —0.024 0.179 0.274 0.097 0.057 —0.129 —0.143
0.089 0.091 —0.010 —0.023 0.111 0.001 0.007 0.052 —0.234 —0.255
0.239 0.323 0.285 0.283 0.249 0.262 0.135 0.047 —0.086 —0.036
0.164 0.247 0.098 0.132 -9.001 0.070 —0.081 —0.012 —0.093 0.005
0.251 0.231 0.168 0.079 —0.111 0.019 0.007 0.191 0.079 0.073
0.250 0.155 0.116 0.051 —0.127 0.018 0.015 0.029 0.076 .017

0
0.174 0.085 —0.030 —0.079 -—0.061 0.045 —0.010 —0.019 —0.117 —0.076
—0.109 —0.208 —0.154. —0.152 —0.061 0.005 -—0.029 0.146 0.131 0.007
—0.126 —0.089 —0.120 —0.127 ~0.099 0.004 —0.075 0.044 0.050 0.036
(1.083 0.231 0.114 0.149 0.220 0.188 0.017 0.020 0.047 0.154
0.343 0.442 0.316 0.306 0.274 0.197 0.122 0.067 0.071 0.468

0.786 0,754 0.614 0.687 0.730 0.721 0.667 0.758 0.828 0.901

0.135 0.142 0.141 0.141 0.132 0.115 0.126 0.134 0.121 0.090
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Fig. 2 Comparison of fitted values with observed data (1976. 4)
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Tab. 4 Predicted values obtained based on III Plan for water diversion, HI’ Plan for

W
A £
1 2 3 4 5 6 7
10 0.05 0.05 0.11 0.06 0.01 0.11 0.19
11 0.04 —0.05 —0.01 —0.03 0.00 0.05 —0.00
12 —0.05 —0.06 =—0.01 ~—0.02 0.01 0.04 —0.07
1 —0.17 —0.16 -—0.07 —0.08 0.00 0.08 —0.16
2 ~0.09 —0.16 —0.14 —0.06 ~0.00 -—0.07 —0.18
3 —0.10 —0.14 ~—0.10 ~—0.05 —0.00 —0.07 —0.16
4 0.01 =—0.06 —0.01 -—0.00 —0.02 ~—0.03 ~—0.18
5 —0.02 —0.06 =—0.01 —0.02 =—0.01 ~—0 0L =—0.07
6 —0.01 —0.05 —0.01 —0.01 =—0.01 ~—0.00 —0.06
7 —0.03 —0.06 =—0.01 ~0.02 —0.01 0.01 —0.07
8 0.02 =—0.04 =—0.01 —0.01 —0.02 ~—0.01 —0.03
9 —0.03 —0.06 =—0.01 —0.02 —0.01 0.00 —0.06
10 0.05 0.04 0.07 0.05 0.01 0.08 0.15
11 —0.04 —0.04 —0.01 —0.03 —0.00 0.04 —0.01
12 —0.05 -—0.06 —0.01 —0.02 0.01 0.03  —0.07
1 —0.11 —0.14 ~—0.09 —0.06 0.00 —0.02 —0.15
2 —90.12 —0.16 —0.09 —0.06 —0.00 —0.02 —0.18
3 —0.14 —0.19 =—0.06 —0.06 0.00 0.04 —0.16
4 —0.04 —0.10 —10.01 —0.01 0.01 0.03 —0.14
5 —0.04 —0.07 —0.01 ~—0.02 0.01 0.03 —0.11
6 —0.01 —0.05 =—0.01 —0.01 —0.01 0.01 —0.07
7 0.10 0.01 0.01 0.01 —0.06 —0.04 0.06
8 0.08 0.02 0.00 0.01 =—0.06 —0.06 0.08
9 —0.01 —0.04 —0.01 —0.02 ~—0.03 —0.02 —0.01
1) IEAM; AN
1—3 g7k, B Arme/s),

10 A 1 A 2 A 38

I 5% —3000 1000 1000 1000

I 5%  —5000 2000 2000 1000

I 5% —7000 2500 2500 2 000

IV 5% —9000 3000 3000 3000

412 BZ=WKERDE, KBS RHANPDEEAE 3B ' FRVBEE
T, A& ASDERT; IV HE, & BDERD 10%; 11 HEK, & ADERD 20%,
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B RIS TR RE(1976.10—1978.9)

decreasing silting at the mouth bar of Station Datong of the Three Gorges Project

fisi
8 9 10 11 12 13 14 15 16 17
0.06 0.01 —0.01 0.01 —0.03 0.02 0.01 0.07 0.06 0.02
—0.00 —0.02 ~—0.01 —0.01 —0.01 —0.02 0.00 . 0.01 0.05 0.06
—0.03 —0.03 —0.01 —0.0¢ 0.00 —0.02 0.01 0.02 0.06 0.08
~0.15 —0.17 —-0.13 —0.19 —0.05 —0.09 0.00 0.05 0.13 0.07
~0.07 —0.08 -~0.00 —0.06 —0.01 —0.08 —0.00 —0.06 0.02 0.11
—0.07 —0.07 —0.01 —0.07 —0.01 ~0.07 —0.00 —0.03 0.04 0.11
—0.03 —0.06 —0.02 —0.05 -—0.01 —0.03 —0.01 —0.03 0.00 0.06
—0.02 ~—0.05 —0.02 —0.04 -0.01 =—0.02 —0.01 —0.01 0.02 0.05
—0.02 —0.05 —0.02 —0.04 -—0.01 —0.02 —0.01 —0.02 0.02 0.05
—0.03 =—0.05 '~0.02 ~0.03 —0.00 —0.02 —0.00 —0.01 0.03 0.06
—0.01 —0.05 —0.02 —0.04 —0.01 —0.02 —0.01 =0.03 —0.01 0.02
-0.02 -0.05 -0.02 =-0.03 -—0.00 =—0.02 —0.00 —0.01 0.03 0.05
0.07 0.02 0.01 0.02 —0.03 0.01 0.00 0.04 0.04 0.05
0.00 —0.02 —0.01 —0.01 —0.01 —0.02 0.00 0.00 0.05 0.07
—0.03 —0.03 =0.01 —0.01 0.00 —0.02 0.01 0.01 0.06 0.09 -
—0.07 —0.07 —0.02 —-0.05 —0.00 —0.06 0.00 =—0.02 0.06 0.11
—0.10 —0.11 —0.05 —0.10 —0.02 —0.08 0.00 —0.00 0.08 0.11
—0.15 =—0.17 —0.12 —0.18 —0.05 —0.07 0.00 0.04 0.11 0.08
~0.08 —0.10 —0.04 —0.06 —0.01 —0.04 0.01 0.02 0.07 0.09
—0.05 ~0.07 —0.02 —0.03 0.00 —0.03 0.01 0.01 0.06 0.10
—0.03 —0.06 ~—0.02 -—0.04 —0.01 —0.02 —0.01 —0.02 0.02 0.07
0.03 —-0.04 —0.03 -—0.07 -0.03 ~0.00 —0.04 —0.09 -0.12 —0.06
0.04 —0.03 —0.03 —0.07 - —0.03 0.00 —0.04 —0.09 —0.11 —0.10 .
0.00 —0.04 —0.02 -0.05 —0.01 —0.02 —0.01 —0.02 0.00 —0.03

42 LRSI  EREGEK BDHTET, B2 SBEN S EEESE R,
BIE - R, ME K DEERNN, SR EE R HHAT RN 74
AT g, LU FEILTDEWRDN. Hik UL, 1V JFEREAR 1,10 TRED,
MW SRS AN R T,
421 Y EMREAIRM A RIRER, B REARERD, 1—13 Wiz,
L4—16W AL AR, 17 BFE . HIEAX B, 1-13 WEZHR, 14,15 R RH
Fosb, 16 BrEIT 1052 0 M Rlo

MR B INE 40 12 F 79 WEHR B L, REWEE 1—3 ANRHEXRS
FE 10ecm Dl bo %810 WiHE R FEERD, 14,15 B 0 BUEIRE i, 16—17 Wi MRl
Wb, K A, 17 WE R MEIRE 10em Z£45.
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MATHEMATICAL SIMULATION AND PREDICTION OF THE
NAVIGABLE CHANNEL-BAR OF THE CHANGJIANG
RIVER ESTUARY

Zhu Huifang  Zhou Jixiang
(East China Normal University, Shanghai 200062)

ABSTRACT

The Changjiang River Estuary is an estuary of mesotidal type with abundant discharge
and sediment supply. Downward from Xuliujing, the channelized flow is characterized by a
regular triple-order bifurcation, emptying into the sea through four outlets: the North Branch,
the North Passage, the North Channel and the South Channel. The North Branch is not used
for navigation now. As to the North Passage and the North and South Channels, there are bars
at theirmouths limiting the navigation depth to about 6.0m. For a long time, the South Chan-
nel is chosen as the navigable channel of the Changjiang River Estuary.

The bar of the South Channel is the largest one in the Changjiang River Estuary. It is cha-
racterized by its long shoal, low gradient and complex variability. The height changes of navi-
gable channel-bar are regarded as a stochastic process which is affected by many factors. A
lot of simulative computations have been made by using various theories and methods of ma-
thematical statistics. Multiple linear regression model founded at last, not only objectively re-
flects the nature and inner law of navigable channel-bar, but also confirms the mathematics
model is correct and reliable according to the synthetical analysis of significance of regression
equation, multiple correlation coefficient and estimation of standard deviation, etc.

Using the mathematics model, the fitted computation is made. It indicates that the fitted
values conform to observed data. So the mathematics model can predict the changing tendency
of navigable channel-bar.

Key words  Mouth bar Multiple regression Mathematical simulation



