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Table 1 Trend characteristics of annual runoff series in Kaidu River
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Table 4 The double accumulation curve method quantifies the contribution of climate change and human activities to runoff change
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Table 5 The cumulative rate of slope change method
quantifies the contribution of climate change and
human activities to runoff change
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Table 6 The climate elastic coefficient method quantifies the contribution of climate change and human activities to runoff change
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Evolution of Runoff and Its Influencing Factors in the
Source Area of the Kaidu River

ZHENG Linggiao™?, XING Kun*?", LIU Sihai*?, GUO Chunhong®
(1. School of Geography and Remote Sensing Science, Xinjiang University, Urumgi 830017, China;

2. Key Laboratory of Oasis Ecology, Xinjiang University, Urumgi 830017, China;

3. Xinjiang Water Resources and Hydropower Planning and Design Administration Bureau, Urumgi 830000, China)

Abstract: [Objective] The Kaidu River is a tributary of the Tarim River, located in northwestern China. This paper

analyzes the evolution of runoff in its source area as well as its determinants. [ Method] The study is based on

106



HRYG & JTERR X ARV S A AR R 3 40 A

meteorological and hydrological data measured over the past 60 years from the area. The evolution of the runoff is
analyzed using the Mann - Kendall examination, R/S method, order clustering method, and the method of wavelet
analysis. The impact of climate change and anthropogenic activities on the runoff is calculated using the double
accumulation curve method, the cumulative slope change rate method, and the climate elastic coefficient method.

[ Results] (MFrom 1960 to 2019, the annual runoff in the area had been increasing at an average rate of 1.714x10°
m3/10 a, with the Hurst index being 0.83. The runoff is found to have three identified periods of 36 years, 21 years,
and 9 years; additionally, an abrupt change in the runoff is also identified in 1995. @Over the past 60 years,
temperature and precipitation in the area had increased at a rate of 0.239 “C/10 a and 7.670 mm/10 a, respectively,
with their associated Hurst index being 0.85 and 0.83, and the correlation coefficients being 0.560 and 0.598,
respectively. ®The contribution of climate to the change in the runoff calculated by the double cumulative curve
method, the cumulative slope change rate method and the climate elasticity coefficient method is 89.9%, 73.1% and
43%, respectively, while the associated contribution of anthropogenic activities calculated by the three methods to
the change is 10.1%, 26.9% and 57%, respectively; their associated errors for the base runoff are 2.1%, 0.2% and
4.1%, respectively. [ Conclusion] The annual runoff in the source area of the Kaidu River over the past 60 years has
increased significantly and the contribution to this change is mainly from climate change.
Key words: Kaidu River; runoff; law of evolution; influencing factors
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Evaluating Irrigation Water Efficiency Using Entropy

Weight-TOPSIS Method: A Case Study

XUE Bao'?, TANG Hua“**, CHENG Quan®, YU Jing*, LIU Hongguang®?, ZHANG Zhiyuan®
(1. College of Water Conservancy & Architectural Engineering, Shihezi University, Shihezi 832000, China;
2. Key Laboratory of Modern Water-Saving Irrigation of Xinjiang Production & Construction Group, Shihezi 832000, Ching;
3. Second Division Hydrology & Water Resources Management Center, Xinjiang Production & Construction Corps,

Tiemenguan 841000, China; 4. Qitai County Water Conservancy Management Station, Changji 831800, China)

Abstract: [Objective] Improving irrigation water use efficiency is critical to developing water-saving agriculture.
The aim of this paper is to present and validate a model to comprehensively evaluate irrigation water use efficiency.
[ Method] The model is based on the entropy-weighted technique for order of preference by similarity to ideal
solution (TOPSIS), using the evaluation indexes constructed from irrigation water efficiency. We then applied it to
evaluate water use efficiency from 2017 to 2020 in six irrigation areas in the Second Division of Xinjiang Production
and Construction Corps. [Result] The results calculated from the model are consistent with the ground-truth data.
The rank of the results calculated from the model is closely correlated with the rank of the effective utilization
coefficient of the irrigation water and the rank of the results calculated from the AHP-fuzzy comprehensive
evaluation (P<0.01). The coefficient of variation of the entropy-weighted TOPSIS method is larger than that of the
AHP-fuzzy evaluation, and the former is hence more reliable for calculating irrigation water efficiency. The factors
influencing irrigation water efficiency in each area can be determined based on the difference between the evaluation
indexing grade and the comprehensive evaluation grade of the irrigation water efficiency. [ Conclusion] The
entropy-weighted TOPSIS method is reliable for evaluating irrigation water efficiency. It has potential for helping
develop water-saving irrigation systems for the studied region and regions with similar conditions.
Key words: irrigation; water efficiency; index system; entropy weight method; technique for order preference by
similarity to an ideal solution
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