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Current Issues and Optimization of Water Conservation
Project Construction in Irrigation District Canals

Wei Liu' Zhengbo Ding’

1. Inner Mongolia Jiyu Water Conservancy Engineering Construction Co., Ltd., Bayannur, Inner Mongolia, 015000,
China
2. Jinyu Construction Group Co., Ltd., Hohhot, Inner Mongolia, 010000, China

Abstract

Targeting the plain agricultural irrigation area of the Hetao Irrigation District in Inner Mongolia, this study identified key
shortcomings—including channel leakage, lining aging and damage, delayed facility maintenance, and insufficient intelligentization
levels—based on recent operational and measurement data. The proposed solutions include: steel mesh-concrete standard linings,
membrane bag anti-seepage reinforcement, joint water-stabilization consolidation, integrated smart gates with a comprehensive
metering chain and SCADA-linked pump station variable-frequency drives, along with a closed-loop inspection work order system
and a data-driven operation and maintenance framework. Post-optimization, water conveyance efficiency increased from 71% to
86%, water distribution accuracy improved from +£11% to £5%, automated monitoring coverage rose from 35% to 68%, pump station
energy consumption decreased from 0.24 to 0.20 kWh/m?, and the implementation rate of ecological water conveyance improved
from 77% to 91%, yielding an annual total benefit of approximately RMB 2.1 million. The results demonstrate that the synergy
between technical adaptation and management mechanisms significantly enhances water conservation efficiency and irrigation
reliability in the Hetao Irrigation District.

Keywords
Hetao irrigation district; canal water conservation project; steel wire mesh concrete linning; seepage prevention optimization;
intelligent scheduling; operation and maintenance management
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