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Fig.1 Fault distribution of the Tianchi area (modified
based on reference [17])
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Fig.2 Remote sensing map of the Tianchi area and extent

of possible underground catchment area (modified
by Google remote sensing image)
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Fig.3 Schematic diagram of geological structure and groundwater flow profile in the Tianchi area
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Table 1 Calculation results of Tianchi water balance
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Water circulation condition and calculation of water balance
in Tianchi Lake of the Changbai Mountains

Wang Fugang', Wang Yaohui', Jiang Ming’, Wang He', Pan Huilin', Wu Mingjie', Cao Yuging'

(1. Key Laboratory of Groundwater Resources and Environment, Ministry of Education, Jilin University,
Changchun 130021, Jilin, China; 2. Northeast Institute of Geography and Agroecology,
Chinese Academy of Sciences, Changchun 130102, Jilin, China)

Abstract: It is of great significance to explore the formation of water resources and the water balance in Tian-
chi area for the protection of water resources and ecological environment. Based on the topographic and geo-
morphologic conditions, the special geological lithology and ring-radial fault structure characteristics of Tian-
chi area, the water circulation conditions and hydrodynamic characteristics of Tianchi Lake were analyzed. The
"hydraulic peak elimination” effect of the ring fault structure and the water conduction effect of the radial fault
are clarified, and the possibility of groundwater divide expansion in Tianchi recharge area is demonstrated.
Based on the analysis of water circulation and hydrodynamic conditions in Tianchi area, and meteorological
and hydrological monitoring data of Tianchi area from 2003 to 2020, the water balance of Tianchi Lake was
calculated and analyzed based on the water balance method. The results show that the precipitation conditions
in Tianchi area can maintain the water level balance of Tianchi Lake. The water balance of annual excretion of
3.6x10"m’ of Tianchi Lake can be maintained when the precipitation is within 850-2 200 m from the outside of
the surface watershed around Tianchi Lake. The average surface elevation of the water balance area is 125 m
higher than that of Tianchi water surface (2 189.7 m). many ring faults and radial faults in Tianchi area. All the
above faults are tensile faults. The ring faults all inclined to Tianchi which provided favorable conditions for
groundwater recharge to Tianchi Lake. The formation above 1700 m in Tianchi area is mainly composed of
pumice rock and pyroclastic rock, mostly of porosity structure and strong permeability. The special geological
structure conditions and stratigraphic lithology in Tianchi area make the surface divide around Tianchi not co-
incide with the underground watershed in the groundwater recharge area. The dominant seepage conditions of
the fault structure around Tianchi constitute the "peak elimination" effect of groundwater potential energy. The
ring-radial fault structure and the good permeability of the stratum lithology in Tianchi area make it possible to
expand the groundwater watershed. Combined the synthetic analysis result of the of water circulation and hy-
drodynamic conditions in Tianchi area, and meteorological and hydrological monitoring data of Tianchi area
from 2003 to 2020, the water balance of Tianchi Lake was calculated and analyzed based on the water balance
method. The results show that the precipitation conditions in Tianchi area can maintain the water balance of an-
nual excretion of 3.6x10’ m’ of Tianchi Lake. The distance of the water balance zone boundary is within 850-
2 200 m from the outside of the surface watershed around Tianchi Lake. The average surface elevation of the
water balance area is 125 m higher than that of Tianchi Lake water surface (2 189.7 m). The factors that may
affect the calculation result of water balance, such as precipitation, runoff of Tianchi Lake water, calculation
parameter value, condensation water amount and evaporation amount, are analyzed and discussed.

Key words: the Changbai Mountains; Tianchi Lake; water balance; water circulation condition; groundwater
divide
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