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Abstract : Changbai Mountain, as the source of Songhua River, Yalu River and Tumen River, is an important
water tower and ecological functional area in Northeast China. The coupling relationship between
groundwater and surface water bodies is related to regional water resource security and ecological
stability. This article constructs a point line surface monitoring network to systematically obtain data on
groundwater and surface hydrodynamic fields. Combined with hydrochemical and hydrogen oxygen
stable isotope tracing techniques and numerical models, the coupling characteristics, mechanisms,
and influencing factors of the two are explored. The spatiotemporal heterogeneity of groundwater
and surface hydrodynamic fields in Changbai Mountain is significant, and they are controlled by
meteorological cycles, topography, and geology, exhibiting different evolutionary characteristics during
the wet and dry seasons; In terms of hydrochemistry, both exhibit weak alkalinity and low salinity, with
a significant correlation in the content of major ions, confirming the coupling relationship; Hydrogen and
oxygen isotope tracing revealed that atmospheric precipitation is the main source of replenishment,
quantifying the exchange ratio between the two at different spatiotemporal scales; The deep fault and
geothermal anomalies significantly control the coupling relationship through water control mechanisms,
hydrothermal coupling, and implicit recharge of deep groundwater, among which the implicit recharge
of deep groundwater is the key to the stability of Tianchi water volume. The research results can
provide theoretical support and technical reference for the rational development of water resources,
ecological environment protection, and mineral water resource management in the Changbai Mountain
area.
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