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Fig. 1 Digitalization of the whole river network Fig. 2 Generalization of digital river network
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3.3 Table 1 Water allocation at Sanxing Lock
/o
118d 126d 93% 90%
29 ~55m’/s 33m’/s :
90% 4 11900.7 11118.0 11298.2 10915.8
m3 3 49 m3 4 10851.4 9751.9 9079.3 8576.1
: ’ 19249.1 21131.3 19625.7 22509.3
I. 42001.2 42001.2 40003.2 42001.2
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1.09 ~1.19 m0.86 ~1.09 m 1.92~2.25 .

3 1.1 mm0.7 w 24
90%
2
2
Table 2 Results of Sizaopu Reservoir under low water and current storage capacity m’
07-02 ~ 09-06 19180.8 1010.4 564.8 1940.4 4374.7 1535.3 7085.8 901.3 428.1
10-14 ~ 11-17 16156.8 513.2 87.5 1004.5 0 1535.3 2406.8 0 220.5
12-22 ~ 12-30 4665.6 5.2 10.9 264.6 0 1535.3 1805.6 0 5.2
07-02 ~ 09-06 309.9 152.6 361.8 2025.8 528.7 1805.2 1153 110.8
10-14 ~ 11-17 200.6 23.6 187.3 0 528.7 6696.7 0 41.2
12-22 ~ 12-30 2.1 3.0 49.3 0 528.7 577.4 0 2.1
07-02 ~ 09-06 511.6 364.6 3187.8 3736.9 1430 2101.0 10289.8 530.5
10-14 ~ 11-17 341.5 56.5 1638.2 0 1430 4625.0 7053.3 705.1
12-22 ~ 12-30 4.9 7.1 420.5 0 1430 429.9 2282.6 4.9
2
a.
b.
t
c. 4

J . 2004 4 70-74. ZHANG Wei. Hydrodynamic and



148 38

sediment model study of plain river network J .Hydro-Science and Engineering 2004 4 70-74. in Chinese

2 . J . 1997 3 49-57. LI Yi-tian. A junctions group method for
unsteady flow in multiply connected networks J . Journal of Hydraulic Engineering 1997 3 49-57. in Chinese

3 . J. 2000 12 43-47. BAI Yu-chuan WAN Yan-
chun HUANG Ben-sheng et al. A review on development of numerical simulation of unsteady flow in river networks J . Journal of
Hydraulic Engineering 2000 12 43-47. in Chinese

4 CUNGE J A. Two-dimensional modeling of flooding plains unsteady flow in open channels M . Highland Ranche Water Resources
Publications 1975 705-762.

5 . J. 1991 19 4 9-17. YAO Qi DING Xun-jing
ZHENG Xiao-yu. Development and application of a mathematical model for computing water quantity in the Grand Canal network J .
Journal of Hohai University 1991 19 4 9-17. in Chinese

6 DIBIKE Y B OLOMATINE D ABBOTT M B. On the encapsulation of numerical hydraulic models in artificial neural network J . Journal
of Hydraulic Research 1999 37 2 141-167.

7 . J. A 2003 18 2 176-181. XU Zu-xin LU Shi-
qgiang . Hydrodynamic model for tidal river network J .Journal of Hydrodynamics A 2003 18 2 176-181 in Chinese
8 . J . 2003 14 3 350-353. WU Zuo-ping YANG Guo-lu

GAN Ming-hui. Flow numerical model for river systems J .Advances in Water Science 2003 14 3 350-353. in Chinese

9  YUAN Fei REN Li-liang YU Zhong-bo et al. A river flow routing model based on digital drainage network J . Journal of
Hydrodynamics Ser B 2005 17 4 483-488.

10  YANG J TOWNSEND R D DANESHFAR B. Applying the HEC-RAS model and GIS techniques in river network floodplain delineation
J .Canadian Journal of Civil Engineering 2006 33 1 19-28.

Calculation of water transport capacity of river networks based on mixed models

SUN Zhi-lin CHEN Yong-ming XIA Shan-shan WU Ke
Department of Hydraulic and Ocean Engineering  Zhejiang University Hangzhou 310058  China

Abstract The numerical simulation of flows in river networks has been widely applied to the calculation of flood and
drainage in plain area where water mainly flows from tributaries to the main stream. While the water transport through the
river networks is unsteady flows from the main steam to tributaries. Under this case the effect of water storage in
tributaries on the water transport capacity should be considered. A method to calculate water transport capacity in the
river networks was proposed based on the mixed models for hydrodynamics of plain river networks. The river network was
divided into the mainstream and reservoirs through the digitalization and then the time-dependent lateral flows are
employed to compute the water discharge from the mainstream to reservoirs in water transportation. Accordingly the
lateral flows in the Saint-Venant equation were changed from the previous constant flows to the time-dependent ones.
Thus the precision of numerical calculations of unsteady flows in the river networks was raised. The proposed method
was applied to a water transfer project and the water allocation of a complex river network over different watersheds was

effectively solved.

Key words mixed model time-dependent lateral flow water transport capacity complex river network





