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Abstract

With the increasingly prominent cumulative pollution problems caused by the massive use of agri-
cultural plastic film, long-term residue monitoring and policy intervention effectiveness evaluation
have become key components of agricultural environmental governance. Based on national multi-
source monitoring data from 2019 to 2023, this study integrates spatio-temporal analysis with a pol-
icy evolution approach to establish a multi-dimensional evaluation framework encompassing residue
quantity, recovery rates, and institutional responses. The framework reveals the spatial heterogene-
ity and temporal dynamic characteristics of plastic film pollution. By identifying policy nodes and lag
effects, the study finds that while residue reduction is significant in key governance areas, the mar-
ginal effect is diminishing. Furthermore, the sluggish construction of monitoring networks has led to
data distortion and delayed the emergence of a pollution inflection point. A deeper analysis indicates
that regional implementation differences and rigid tool combinations restrict governance efficiency,
while hotspots contribute disproportionately to the high residual load. There is an urgent need to im-
prove sampling accuracy and policy coordination mechanisms. Accordingly, enhancing the timeliness
of the monitoring system and strengthening the linkage between financial support and institutional
innovation are key approaches to achieving accurate control of plastic film pollution.
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Figure 1. Annual changes and year-on-year decrease rates of plastic film residues in major provincial-level regions
(2019~2023)
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