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0.0 = IR —— -
2.0f STO 2.0 TN
= EN
/5=1.5 ~ s=1050N
4.0 / s=0.0\ 1y AN
// AN
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|
80 /I 8_0 \\
\
10.obdd L0 \
a b
0 0.2 0.4 k —30 -0 0 10
0.0 —— ——
\\\\\ - - {
2.0 TS ) 2.0
- N \ .
1.0 $=0.5 \ \ 1.0
r\\ s=1.5%
6.0 s=1.5) TN e
\ \
8.0 \ L o1s.0
i L
10.0 i [ 10.0
' I
H4 HEHRERELHTL
a. BARE; b. BAWEARR; ¢ HE; d BARBELEEN AEAAEEHT
F4 k=00, BRHBEAERME » 9T
\\ 1 oo 0.1 0.2 0.5 1.0 2.0 5.0 10.0
BEEE
wiw, | 1.000 0.989 0.954 0.872 0.638 0.422 0.192 0.099
) 0.0 —-3.7 -7.1 —~13.3 | —14.8 -9.5 —5.4 -3.1
s=10.5
@ 0.0 7.5 14.7 31.8 48.6 68.8 78.6 84.6
k 0.000 0.009 0.033 0.147 0.300 0.410 0.456 0.495
wiwe | 1.000 0.990 0.962 0.544 0.690 0.511 0.272 0.147
) 0.0 6.8 13.2 28.1 42.7 57.4 73.8 81.3
s=1.5
a 0.0 —4.5 -8.6 |-16.7 ~20.8 | —18.8 | —10.4 -5.5
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%5 ko=k ,=0W, =W, HBW/W (o =07%x10""0,= 1.4x 107 ) B Fidqk

F(10%/s) 0.0 0.1 0.2 0.5 1.0 2.0 5.0 10.0

f=0.0x10"*/s 1.000 0.992 0.971 0.875 0.705 0.576 0.5141 0.505
7=0.5%X10"%/s 1.000 0.949 0.859 0.703 0.621 0.559 0.514 0.505
f=1.0X10"%/s 1.000 0.989 0.965 0.919 0.889 0.825 0.745
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ON THE VERTICAL STRUCTURE OF TIDAL CURRENTS
IN SHALLOW WATER NEAR THE CHANGJIANG
RIVER ESTUARY
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ABSTRACT

This paper consists of two parts. The first part analyzes the changes of the current
ellipse parameters of three constituents (M., K; and M,) with depth by means of regres-
sion analysis and the basic features about vertical structure of tidal currents in shallow
water near the Changjiang River estuary. The second part describes a simple theory which
is based on an assumption that the vertical variation of tidal currents is caused by
friction at the sea-bed, in which the frictional force is propertional to the currents ve-
locity, introducing a friction-free gradient current in the meanwhile. Then a simple ma-
thematical model about the vertical structure of tidal ecurrents is deduced. The vertical
structure of the model is in conformity with that obtained in the first part.

The vertical structure of the tidal currents in this area show the following basic
features.

1. The maximum velocity (W) The w,, is 99.2cm s and 58.2cm-s™* at
the surface and bottom lagers respectively, decreasing with depth at a rate of 0.52 ecm-
s™ per meter on the average i.e. the shallower the water, the lower the w,,. The decrea-
sing rates of W, are 10.00 ecm-s™ and 0.30 em-s™ per meter in the west and east parts
of this area respectively. The vertical variations of Wy, and W, similar to those of
the Wy,, though their rates are lower.

2. The orientation of maximum velocity (g) In general the 6,, con-

_tinuously deviates to the left at the west side of mouth bar and to the right at the east
of it from surface to bottom. The 6y regularly deviates to the left with increasing de-
pth.

3. The time of maximum velocity () The 7, of the lower currents lead con-
tinuously ahead of that of the upper currents with an increasing depth in most parts of
this area. The z,, and 7, lead averagely 2.4 min and 5.0 min respectively when the dep-
th inereases one meter. However, the vertical distribution of the vy, doesn’t show any
regularity.

4. The ellipticity and the rotation, direction of current ellipse (k)
The Ku,, kx, and k,, have mostly negative values a clockwise rotation in this area. The
ellipses become more and more narrow with increasing depth. The %, varies with dep-
th distinetly, which is —0.51 and —0.43 at the surface and the near-bottom layer respe-
ctively, and 0.01 per meter increase from surface to bottom on the average.

5. The ratio W,/W., Generally speaking, the ratio varies non-linearly, sma-
ller in middle, layer than at surface and bottom.



