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Abstract : The Songnen Plain (Heilongjiang section), as an important agricultural and ecological region in China,
experiences complex groundwater dynamic changes driven by both climate and human activities. The
groundwater level exhibits seasonal fluctuations, decreasing in spring and increasing in summer, and
shows a continuous downward trend inter—annually. Significant water level declines are observed
in regions such as the northwest fan-shaped area. Groundwater recharge is primarily through
precipitation infiltration and river lateral seepage, while discharge is dominated by evaporation and
artificial extraction. However, quantitative analysis of recharge and discharge mechanisms and
research on differences in geomorphic units are inadequate. Groundwater quality is influenced by
agricultural and industrial activities, with noticeable spatiotemporal variations in routine indicators.
Potential pollution issues may exist, such as nitrate and heavy metal contamination. Among climatic
factors, seasonal and inter—annual variations in precipitation affect recharge volume, evaporation
alters water quality through a concentration effect, and temperature fluctuations accelerate
evaporation and influence the hydrologic cycle. The interaction of these three factors exacerbates the
uneven spatiotemporal distribution of groundwater. Human activities, such as agricultural irrigation,
urban extraction, and land use changes, further interfere with the groundwater system, leading to the
formation of funnels and increased pollution. Long—term monitoring, quantitative analysis, and multi—
factor correlation studies are needed to support sustainable water resources management in the future.
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