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Calculation of Water Surface Profile of Gradually
Varied Steady Flow in Open Channel with Runge-Kutta Method
HUO Qian', LI Guangjing’
(1. School of Ciil Engineering, Shijiazhuang Railway Institute , Shijiazhuang 050043, China;
2. Shijiazhuang Water Conservancy Bureaw, Shijiazhuang 050051, China)

Abstract: In this paper, Runge—Kutta method was firstly used to calculate gradually varied steady flow in prismatic channel. It
can calculate the depth of any section at a distance from the control section, avoiding a series of problems occurred in the piece-
wise trail—error method. Two models for calculating the water surface profile were deduced, from control section in upstream and
in downstream. One of Matlab functions, ode45, based on Runge—Kutta method was directly used to calculate the water surface
profile. Compared with the piecewise trail-error method, the results of shows that ode45 possesses higher accuracy, so that the way
of calculating water surface profile is practical and easy to be popularized in engineering.

Key words: open channel; gradually varied steady flow; water surface profile; Runge—Kutta method

0 e © e e

( 12 ) ter—balance principle to analysis and calculation for water—con-
[10] , s . J s sumption of river basin [J].Northwest Water Resources and Water
2001,17(1):74-76.(ZHANG Xuecheng, LIU Shuanming, WANG Ling Engineering,2003,14(2):30-32.(in Chinese))
Analyzing error of water diversion in lower reaches of Yellow river{J]. [12] , s . [J]- ,
China Water and Wastewater,2001,17(1):74-76.(in Chinese)) 2006,28(4):177-183.(ZHAO Yong,PEI Yuansheng,ZHANG Jin-
[11] . . ping.Water resources consumption in plain area of Ningxia[J).Re-
,2003,14 (2):30-32.(JING Yong. Application of wa- sources Research,2006,28(4):177-183.(in Chinese))

Discussion on Water Use Assessment based on Dualistic Water Cycle
ZHOU Zuhao', WANG Hao!, JIA Yangwen', ZHANG Xuecheng?, PANG Jincheng®
(1. China Institute of Water Resources and Hydropower Research, Beijing 100038, China;

2. Bureauw of Hydrology, Yellow River Water Conservancy Commission, Zhengzhou 450004, China;
3. Wethe River Administration of Shaanxi Province, Xian 710018, China)

Abstract: Water use assessment is very important in water resources assessment. However, there are 4 shortages in the widely
used methods of water use assessment at present, i.e. lack of unified assessment of water supply—use-consume—drainage, lack of
unified assessment of water use and natural water cycle, lack of unified assessment of surface water use and groundwater use, and
lack of unified assessment of water use volume, efficiency and benefit. As the result, the precision of water use assessment is not
so satisfactory and the approach cannot supply enough information for water resources management. Based on dualistic water cycle
theory and the concerned deduction, a new water use assessment method was brought forward, which can overcome the 4 shortages.

Key words: water use assessment; dualistic water cycle; unified assessment



