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Tab. 1 Results of the calculating of the river section from Zidongkou to Rongzhou

wws| W5 & | & | B | B | e
83410 874512 H
1 2.60 336 3.83 6.14 —0.49 1.2 3.5 3.73
2 690 2.54 252 4.56 5.99 —0.51 1.6 3.5 3.60
3 720 2.48 228 5.01 6.14 —0.53 3.0 3.6 3.81
4 820 2.41 303 4.03 6.01 -0.55 3.0 3.6 3.72
5 620 2.36 282 4.11 5.83 —0.57 2.7 3.3 3.55
6 480 2.32 259 4.45 5.96 —0.59 2.3 3.6 3.
7 420 2.28 278 4.46 6.27 —0.61 2.6 3.8 4.08
8 460 2.24 417 3.11 5.79 —0.63 3.0 3.4 3.56
9 310 2.21 379 3.43 5.98 —0.64 2.3 3.6 3.79
10 290 2.19 345 3.73 6.09 —0.65 2.3 3.8 3.92
11 640 2.14 269 4.34 5.96 —0.67 2.7 3.7 3.81
12 480 2,10 355 3.32 5.53 —0.69 2.3 3.0 3.35
13 690 2.04 310 3.91 5.93 —0.71 1.5 3.7 3.84
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W, K4 3 km, BIAY EREFNEE TR, AN HAPBNEEIN. LT 1985
SEFFL,E 1988 £HER T, KA 1983 4 10 ANRFERVEREEER AN, &
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Tab, 2 Results of the calculating of the river section from Dongshazhou to masha

WEe a1 z, B, 3 h, Zs d(m) LME —yid(m)
(m) (m?) (m) (m) (m) (m) 83 4 10 |88 £ 10 A HHRE

1 3.96 780 4.14 6.35 —0.15 2.6 2.7 2,85
2 435 3.93 616 4.82 6.44 —0.26 2.5 2.8 2.97
3 455 3.90 637 4.88 6.67 —0.27 2.6 3.0 3.24
4 415 3.87 641 4.91 6.74 —0.27 2.3 3.1 3.35
5 300 3.85 682 4.54 6.51 —0.28 2.1 3.0 3.10
6 400 3.82 747 3.80 6.33 —0.29 2.1 2.7 2.92
7 360 3.80 750 3,78 6.32 —0.30 2.8 2.8 2.92
8 390 3,77 676 4,04 6.29 —0.31 2.8 2.7 2.91
9 460 3.73 520 4.95 6.42 —0.31 1.0 2.8 3.10
10 440 3.70 525 4,86 6.35 —0.32 1.8 2.8 3.04
11 515 3.66 704 4,43 6.33 —0.32 1.6 2.6 3.05
12 470 3.63 654 4.70 6.39 —0.33 2.5 3.0 3,07
13 400 3.60 736 4.42 6.52 —0.34 3.1 3.2 3.30
14 460 3.56 683 4,45 6.23 —0.34 2.8 2.8 3,02
15 500 3.52 716 4.31 6.24 —0.35 1.8 2.9 3.06
16 440 3.49 687 4,59 6.49 —0.36 2.0 3.2 3.36

HERRNMHEOTESERES, TREAESBEN e A6 T RS
HEOBATIRENENE, X8R RTINS TER TN ENLAK,
FEHREBENRE, BATREHTAARLGRN fEREANERERE N H A
2,RITANG, ERAGENEREELBREBENNLRTEN; 448, LRETRETER,
HERTAS RN HERNE,

M, & i&

PEFRARVABREZ P HREIBEERROERRL, S/ N ERRKER
TRRIHR L, AT PRI RFEW R T HA R AXNABT HEIRNAE R, H IR
FAEE B S TENENEMER R, BEXNRPAEEEE O ET A R L
B, B T IZERTEAMERARXE ARG, BNENET %R LN RAER—$
HIW 5o

g % x ®&

{11 Yang, C. T., Potential Energy and Stream Morphology, Water Resources Research, T (2), 1971,
312.

[2] YangC.T. Minimum Unit Stream Power and Fluvial Hydraulics,J. of the Hydraulics Division,
ASCE, 102 (HY7), 1976, 122,

3] Yang, C. T. and Song. C. S., Theory of Minimum Rate of Energy Dissipation, J. of the Hy-
draulics Division, ASCE, 105 (HY7), 1979, 769.

{4] Song, C. S, and Yang, C. T., Minimum Stream Power:Theory, J. of the Hydraulics Division,



24 BAHE: B/AVKEER R K BEIRTE R X R E R A 185

ASCE, 106(HY9), 1980, 1477.

(5] FAREDPIBRF,RIUKFIENERARED IEFEMERE, KRR JHKRME, 1981,
{6] Hinze, J. O., Turbulence, McGraw-Hill BooK Co., New York, 1959,
[7] Lamb, H., Hydrodynamics, Dover Pub., 1932,

(8] ZFHE,NMAKREHEREE, LRHKSE,BFHF LKL, 1955,
9] FREFUEER ) RENERER ARZERSEE, 1977,

% % * *

FENT HEA,H, 19824 4 A%, 88, 1953 FEUTEETERARNIRES Y, M
HK RIR SRR SRR, A <AL 35 BB R >R 90K TR KBS 7 % % BE 1,

APPLICATION OF THE THEORY OF MINIMUM RATE OF
ENERGY DISSIPATION TO HYDRAULIC GEOMETRY
RELATIONSHIP

Huang Kezhong and  Zhong Enging .

(Department of Geographky, Zhongshan University, Guargzhou)

Key words Minimum unit rate stream power, Relationship of hydraulic geometry,

River regulation, Regulated depth.

Abstract

Yang C. T- introduced the concept of the theory of minimum rate of energy dissipation to
the study of natural strean systems. So far the theory has been efficiently applied by Yang
and others for the determination of the stability of several rivers. In this paper, the variational
principle basis of the theory is reintroduced and applied to the river regulation. We assume
that the minimum unit stream power is the same before and after the river regulation engi-
neering, so that an equation of hydraulic geometry is given, that is

}_1_2_ _ <B_1 92>9/13
h, B, Q

in which h: is the average depth before regulation engineering, h, is the regulated depth, B,
is the width of river before regulation engineering, Be is the regulated width, Qu is the regu-
lated discharge, and Q. is the discharge at -he discharge at the regulated level after regulation
engineering.

The equation is applied to the river regulation engineering of Dongping River in he
South China for predicting its regulated depths and navigable depths. The comparisons bet-
ween measured and estimated navigable depths show that the equation is effective.



