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Fig.1 Distribution of large irrigation districts in Jiangsu Province
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Table 1  Wiater resources utilization in Jiangsu Province from 2014 to 2020 iz m=3
Y BRKE Aol HIPAAK EEMLAK O BREFHK  WERERK
kg R AW 5 LS F K %
2014 480.7 297.8 259.5 54 1295 14.9 35.8 2.7
2015 460.6 279.1 242.8 527 127.3 15.6 36.6 2
2016 453.2 270.1 237.2 523 126.6 16.3 375
2017 465.9 280.6 247.8 53.2 127 175 38.7 2.1
2018 460.2 273.4 2332 50.7 1258 19.3 39.2 2.5
2019 493.4 303.1 268.1 543 125.4 20.5 406 3.8
2020 452.7 266.6 240.3 53.1 121.2 15.8 443 48
T4 466.7 2815 247.0 52.9 126.1 17.1 39.0 2.8
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Fig.2 Annual water consumption gap in Jiangsu Province
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Fig.7 Annual change rate of IWEUC of different water source irrigation districts
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Table 3 Partial correlation between IWEUC and its influencing factors

%‘}2 ﬂ|ﬁj % Xl XZ X3 X4 X5 Xe X7 Xg Xg
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Table 4 Eigenvalue and contribution rate
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3 1110 11334 96.098 1110 11.334 96.098
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Table 5 Principal component loads
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AT N 1 > 3
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Xs 0.212 -0.410 0.582
Xq -0.412 0.054 0.253
Xs -0.274 0.444 -0.262
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X7 0.289 0.497 -0.059
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Annual Variation in Effective Utilization Coefficient of Irrigation Water and
Its Determinants in Jiangsu Province

JU Yan', YANG Xing", Bl Kejie?, WANG Huaichuan®, ZHANG Wenye®
(1. Jiangsu Hydraulic Research Institute, Nanjing 210017, China;

2. Rural Water and Soil Conservation Department of Wuxi Water Conservancy Bureau, Wuxi 214031, China)

Abstract: [Objective] Improving utilization efficacy of irrigation water ((IWEUC)) is part of sustainable
agriculture development. Understanding its determinations and variation is essential to achieving this goal and
improving water resources management. In this paper, we analyze the annual variation in IWEUC in Jiangsu
province as well as its determinants. [ Method] The analysis considers natural factors, planting structure,
management level, and water-saving engineering projects. The factors that impact IWEUC most are investigated
using partial correlation analysis and principal component analysis. [Result] (@ IWEUC in Jiangsu province is
higher than the rest of the country and does not show insignificant increase from 2014 to 2021. IWEUC and its
change is negatively correlated to the size of irrigation districts. @ In terms of irrigation water sources, the IWNEUC
in gravity-driven irrigation districts has increased more than in other irrigation districts. 3 The areas of water-saving
engineering projects in an irrigation district impacts IWEUC significantly (P<0.01). The contribution of water-saving
engineering projects and natural factors is more than that from others. [Conclusion] Establishing and improving
water conservation system and management and reforming water pricing plays an essential role in optimizing
management of irrigation districts, strengthening construction of water-saving engineering projects, and improving
IWEUC in Jiangsu province.
Key words: irrigation water; effective utilization coefficient; principal component analysis; integrated agricultural
water pricing reform; water-saving irrigation; irrigation district
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Hydrodynamic Flow and Sediment Transport in
Bended River with the Presence of Islands

LIU Mingyang®, LI Chunguang®?", ZHAO Wenjuan, LYU Suiju, QIAO Qiao®
(1. Ningxia University, Yinchuan 750021, China; 2. North Minzu University, Yinchuan 750021, China)

Abstract: [ Objective] Some rivers have islands. Their soil composition and geometrical shape influence water flow
and sediment transport in the rivers. The purpose of this paper is to study the impact of flow rate and flowing
duration on sediment erosion and hydrodynamic flow in a bended river. [Method] The study is based on
two-dimensional average shallow water flow and sediment transport over riverbeds. Both water flow and sediment
transport are solved using the MIKE 21. The model is applied to the section of Yellow River at Yongfeng Ferry in
Ningxia province, where there are several small islands. [ Result ] When water flows for 3 hours at rate of 1 545 m%/s,
sediment erosion reduces water velocity by 0.06~0.27 m/s and water depth by 0.02~0.32 m, compared with the
results calculated without considering sediment erosion. Continuous erosion tends to stabilize water depth and flow
rate. The deepest erosion depth is 0.16 m after water flows for 3 hours at rate 1 545 m*/s, and this increases to 0.24 m
after the flow is increased to 6 hours at the same rate; their associated maximum deposition depth is 0.12 m and
0.23 m respectively. With the increase in flow rate and flow duration, the riverbed stabilizes, though erosion depth
and deposition thickness continue to change. [ Conclusion] Sediment erosion increases the stability of
hydrodynamic flow in the river, and the riverbed morphology does not change after flow rate exceeds a critical rate.
These simulated results are consistent and can be used to help improve river management.
Key words: Yellow River; sediment; riverbed erosion; continuous bend; numerical simulation
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