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Fractal Characteristics and Influence Factors Analysis of Irrigation Water Use
Efficiency in Heilongjiang Province

Fu Qiang Liu Wei Liu Dong Li Tianxiao Cui Song
(College of Water Conservancy and Architecture, Northeast Agricultural University, Harbin 150030, China)

Abstract; In order to investigate the fractal characteristics and influence factors of irrigation water use
efficiency in different scales irrigation areas, the measuring results of irrigation water use efficiency in 115
different scales irrigation area were selected as samples during 2009—2014. The fractal characteristics of
above samples were studied by using the method of rank — size distribution, and the influence factors of
irrigation water use efficiency of Heilongjiang province were analyzed by using principal component
analysis. The result showed that the fractal dimension value D of irrigation water use efficiency of
Heilongjiang province was ranged in 5. 26 ~6. 25 in 2009—2014 , and the distribution of irrigation water
use efficiency changed from multi-fractal structure to single fractal structure. For the large-middle scale
irrigation area (D, = 4.58), irrigation water use efficiency was the maximum of 44.44% . For the
miniature irrigation area (D, =4.79), irrigation water use efficiency was the maximum of 53. 81% . For
the pure well irrigation area ( D, = 6.98 ), irrigation water use efficiency can reach maximum of
70.41% . For the whole province (D =5.13), irrigation water use efficiency can reach maximum value
of 57.03% . In the influence factors analysis for irrigation water use efficiency of different scales irrigation
area, the channel lining rate and engineering equipment rate were the most two influential factors to
irrigation water use efficiency of large-middle scale irrigation area. To miniature irrigation area, the

influence of the channel lining rate was the most, and the influence of the ratio of evaporation to
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transpiration was the least. Field leakage was the most influential factor to irrigation water use efficiency

of pure well irrigation area. The research results provided a theoretical basis for the balanced promotion of

irrigation water use efficiency in Heilongjiang province.

Key words: irrigation water use efficiency; Heilongjiang province; fractal theory; rank — size method;

influence factor; principal component analysis
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Tab.2 Rank distribution for irrigation water use efficiency in Heilongjiang Province

Ay Fe ik R Zipf ZE D WIS GLE 0/ % SBREALAE '/ % n/n’
2009 y =81.766x ~*'° 0.962 0. 160 6.25 81.766 70. 541 1. 159
2010 y =85.266x ' 0.965 0.168 5.95 85.266 71.314 1. 196
2011 y=87.091x """ 0.948 0.170 5.88 87.091 73.055 1.192
2012 y=91. 9375 ' 0.977 0.182 5.49 91.937 81.568 1.127
2013 y =94.293x % 0.931 0.183 5.46 94.293 79.324 1. 188
2014 y=99.332y¢ ™! 0.979 0. 190 5.26 99. 332 90. 836 1.093
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irrigation water use efficiency of Heilongjiang Province
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Fig.3  Variation graph of double logarithms of 2009—2014 irrigation water use efficiency rank and size in Heilongjiang Province
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