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Abstract : This paper systematically analyzes the current status of groundwater development in Heilongjiang
Province and reveals the ecological environmental effects caused by groundwater exploitation. By
integrating technologies such as remote sensing interpretation and model simulation (e.g., MODFLOW),
an evaluation index system encompassing both natural ecological and socioeconomic dimensions
was constructed. The comprehensive weights were determined using a combination of the Analytic
Hierarchy Process (AHP) and the Entropy Weight Method, enabling a quantitative assessment of
ecological environmental effects in typical regions such as Daging and the Sanjiang Plain. Based on
theoretical derivation, historical data, and model simulations, thresholds for different ecological effects
were identified, and a comprehensive assessment of regional development thresholds was conducted
using a multi-objective optimization model. The study aims to provide a scientific basis for the
sustainable development of groundwater resources in Heilongjiang Province, balancing the relationship
between resource utilization and ecological protection.

Keywords : Heilongjiang Province; groundwater resource development; ecological environmental
effects; threshold analysis
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