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Abstract: The solute exchange between karst conduit and matrix is a common phenomenon during solute transport in karst
groundwater, which has a key control effect on pollutant transport in karst water system. The solute exchange between
conduit and matrix becomes very complicated under the concentrated recharge condition, which is a challenge to characterize
the physical process and simulation.Based on literature in related fields, in this paper it summarizes the observation, test
methods, mechanism, control factors, as well as current simulation methods of solute exchange between karst conduit and
matrix, and points out the existing problems in the researches. The solute exchange control experiments under the
conditions of unsteady flow should be conducted by indoor conduit-matrix physical models for further researches, which will
help analyze its influencing control factors and reveal the physical mechanism of solute exchange between the conduit and
matrix. The mathematical model of solute transport coupled solute exchange process should be established by describing
solute exchange boundary conditions, which needs to be verified by field tracer tests.
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FE 3 R RN RN 25 S E R AT T N B K A R
T, 7K Sk 22 B A4S TE Y K G RN I T aE A B 5 AR
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Fig.1 Schematic diagram of karst water flow in wet and dry seasons (modified according to Zhang ez al., 2018)
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Fig.2 Schematic diagram of particle transient storage
between conduit and fissures
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Fig.3 Schematic diagram of different configurations used as
pipe and matrix coupling models (modified according
to Mohammadi ez al., 2021)
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Fig.4 Schematic diagram showing the physical model of

matrix and conduit (modified according to Niu ez
al., 2017)
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15 g W) g K AFTE W (BR & E 45, 2014 5 Goeppert
and Goldscheider, 2019 ; Chen et al., 2020) , ¥ K&
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Fig.5 Main functioning principles in transient storage model
(OTIS) (modified according to Dewaide ez al., 2016)
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et al., 2018) F1 COMSOL (Wu and Hunkeler,2013)
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