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Fig.1 Map of the study area and monitoring sites in the
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Table 1 Water quality indicators and water quality
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Minimum Water Flow for Environmental Requirements in
Xinxiang Section of the Wei River

MENG Chunfang™? SONG Xiaoyu®", TIAN Kening?®, LIU Xueyong?,
GUO Shuxian?, WANG Yu?, YE Bingxiao®
(1. State Key Laboratory of Eco-Hydraulics in Northwest Arid Region, Xi’an University of Technology,

Xi’an 710048, China; 2. Xinxiang Hydrology and Water Resources Survey Bureau, Xinxiang 453000, China;

3. Henan Vocational College of Water Conservancy and Environment, Zhengzhou 450008, China)

[ Objective] Surface water in rivers has multiple functions serving direct sectors. The objective of this

paper is to analyze the minimum water flow (e-flow) in Xinxiang Section of the Wei River (XSWR) for

environmental service.

[ Method] We considered three demands: ecological demand for water, demand for water

self-purification, and demand for sediment transport. Ecological water demand was calculated using the Tennant
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method based on the water flow data measured from 1963 to 1982; self-purification demand was simulated using the
one-dimensional water quality model; the demand for sediment transport was calculated as the amount of water
required to transport unit sediment in flooding season. Spatiotemporal change in water quality due to pollution was
calculated using cluster analysis (CA) and discriminant analysis (DA). The e-flow calculated using the range of
variability approach (RVA) was compared with the recommended e-flows, as well as the average annual flow
measured from 1963 to 1982. [Result] Ecological water demand varied greatly between the seven hydrometric
stations along the river. Under standard sewage discharge, the demand for water self-purification in Xiuwu and
Hehewei station was 0.74 m*/s and 5.98 m®/s, respectively. The demand for sediment transport at all stations peaked
in August, though it varied significantly between the seven hydrometric stations. Surplus-deficit analysis showed the
e-flow in Hehewei, Jixian, and Liuzhuang station was markedly short of water. The guarantee rates of 7 hydrometric
stations were as follows: Guarantee rates in flooding season were lower than in non-flooding season; Qimen station
had the highest guarantee rate and Hehewei station had the least. [Conclusion] The e-flow was 5.98 m%/s for
Hehewei station, 0.74 to 7.28 m%s for Xiuwu station, 0.85 to 18.51 m%s for Jixian station, 1.55 to 65.73 m%/s for
Qimen station, 0.47 to 34.61 m*/s for Hehegong station, 0.53 to 36.63 m*/s for Huangtugang station, and 0.17 to
61.54 m/s for Liuzhuang station.

Key words: environmental flow; Wei River; Xinxiang; Tennant method; one-dimensional water quality model
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Fuzzy Control on the Performance of Hose-reel Sprinkler Irrigation System

GUO Yijian', ZHU Xingye®", CHEN Shengyuan?, LIU Junping®, L1 Wei*
(1. Research Center of Fluid Machinery Engineering and Technology, Jiangsu University, Zhenjiang 212013, Ching;
2. Institute of Product Quality Inspection of Wenling City, Wenling 317599, China)

Abstract: [Objective] Improving the performance of irrigation systems is critical to improving their operation and
water use efficiency. The aim of this paper is to present a new control method. [ Method]The intelligent control was
based on the hose-reel irrigators system. It was realized by the fuzzy control theory and method, with soil moisture
deviation and its temporal change taken as the input variables and the sprayer cart traction speed as the output. Fuzzy
value of the traction speed was obtained by fuzzy-processing the two input-variables. It then underwent a
clear-processing to obtain the real traction speed for operating the irrigation system by passing it to the driving motor.
[ Result JWhen soil moisture deviation and its temporal change were large, the traction speed of the sprayer cart was
slow in order to increase the irrigation amount. In contrast, decrease in soil moisture deviation and its temporal
change accelerated the traction speed of the sprayer cart to reduce the irrigation intensity. [Conclusion] Based on
soil moisture deviation and its temporal change, the proposed control system can change the traction speed of the
hose-reel irrigators to adjust irrigation intensity, achieving precision irrigation.
Key words: hose reel irrigator; intelligent irrigation; fuzzy control
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