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[Abstract] This paper systematically reviews the engineering principles and technical characteristics of subsurface
drainage systems and provides an in—depth analysis of key control points affecting project quality during
construction, including material selection, trench excavation, pipeline installation, filter backfilling, and system
acceptance. Based on this, through a combination of theoretical analysis and case studies, it quantitatively
evaluates the water resource conservation effects of high—quality subsurface drainage systems, such as reducing
ineffective evaporation, optimizing irrigation schedules, and increasing crop yields. The research results indicate
that rigorous construction quality control not only significantly extends the system's service life and reduces
maintenance costs but also improves field hydrological conditions, leading to reduced irrigation water usage per
unit area and enhanced water use efficiency. Finally, this paper proposes policy recommendations, including
strengthening whole—process quality supervision, promoting standardized construction techniques, and
improving post—construction operation and maintenance mechanisms, aiming to provide technical support and
decision—making references for high—standard farmland construction and agricultural water—saving efficiency
enhancement in China.
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