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Abstract

This study systematically investigates the evolutionary characteristics of regional groundwater levels in the Turpan Basin (covering
Gaochang District, Shanshan County, and Tuokexun County) based on dynamic monitoring data from 2017 to 2023, employing
time-series analysis methods. The results indicate that groundwater levels exhibited distinct periodic fluctuations during the
monitoring period but demonstrated a significant overall declining trend. Through the establishment of a multiple regression model,
a notable correlation was identified between groundwater dynamics and anthropogenic activities: a significant quadratic polynomial
relationship exists between irrigated area and groundwater depth, whereas the correlation between groundwater extraction and water
level changes was less pronounced. This suggests that pumping activities exert a measurable yet limited influence on groundwater
dynamics, potentially modulated by other environmental factors. Further in-depth analysis incorporating longer-term monitoring data
and refined numerical models is required to elucidate the underlying mechanisms.
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