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Tab. 1 Comparison of irrigation district canal system characteristics and the fractal dimension

classification of sample irrigation area in 2010
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Fig.1 Scatter chart of effective utilization coefficient of irrigation water and D values with canal system
at all levels classified sample irrigation district
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Study on the Horton fractal dimension with the irrigation canal
system characteristics and effective utilization coefficient
of irrigation water

WANG Xiaojun', ZHANG Qiang? Y| Xiaobing', XIAO Mingzhong®
(1. Guangdong Institute of Water Resources and Hydropower Research, Guangzhou 510635, China;
2. Department of Water Resources and Environment, Sun Yat-sen University, Guangzhou 510275, China)

Abstract: There are many similarities between irrigation canal system and natural river system,
therefore, whether the Horton River's law can be applied to the irrigation canal system is a
problem worthy of study. In this paper, based on the classification of 53 cases of sample
irrigation districts in 2010 in Guangdong Province, the applicability of the Horton River's law to
the irrigation canal system is analyzed. It is found that only the fourth class irrigation canal
district can meet the Horton River's law. And then the parameters of canal system at all levels of
irrigation canal system classes and the value of fractal dimensions are calculated. Furthermore,
with the measured data of 2007-2011, the qualitative and quantitative coefficient relationship
between the previous results and the irrigation water are analyzed. The results show that: canal
project status parameter (0.1084) > land surface parameters (- 0.3554) > canal structure
parameters (-0.5189) > size scale parameter (-0.5392) > canal fractal characteristic parameters (-
0.5536). This study provides a new way for achieving the quantitative characterization of
irrigation canal system morphology and characteristics of effective utilization coefficient of
irrigation water effects, and the results are of important practical value for guiding planning and
construction of irrigation canal and improving the efficiency of water use.

Key words: Horton law; canal system; effective utilization; coefficient; irrigation water



