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Fig.1 The variation trends of NH"4=N and NO3-N
with time in the bottom of unsaturated zone
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Fig.2 The distribution of the permeability coefficient

of unconfined aquifer and aquiclude
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Tablel The statistics of the hydro—geological
parameters of the study area

/m-s

/107 (x, ) 1107(z2) /107°m™

1 2.60 2.60 1.00 0.11
2 3.40 3.40 1.00 0.13
3 5.50 5.50 1.00 0.14
4 5.84x107 5.84x107 2.00 0.04
3 5.50 5.50 2.00 0.04
5 1.00 1.00 7.50 0.15
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Fig4 The early-warning zones of the unconfined aquifer and confined aquifer in different periods
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Fig.5 The relation of the maximum value of NO;-N
in the unconfined aquifer and confined aquifer with time o
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Groundwater Pollution Early—warning of Liguanpu Water Source Based on Process Simulation
WU Qing', GUO Yongli', TENG Yanguo?>, ZUO Rui’, JIANG Guanghui', LUO Fei'
(1. Karst Dynamics Laboratory, Ministry of Land and Resources/Guangxi, Institute of Karst Geology, Chinese Academy of Geological
Sciences; Guilin 541004, China; 2. Engineering Research Center for Groundwater Pollution Control and Remediation, Ministry of
Education, Beijing Normal University, Beijing 100875, China)

Abstract: The process simulation of unsaturated zone and saturated zone can represent 4 early—warning factors, which cover the
whole groundwater system. The process simulation of unsaturated zone combined with the process simulation of saturated zone is the
method of groundwater pollution early—warning based on process simulation. This paper chose the Liguanpu water source as the
study area, made process simulation of unsaturated zone saturated zone based on Hydrus—1D and Visual Modflow, and determined
the critical value for early warning according to the complexity of the unconfined aquifer and confined aquifer. The results show
that the contaminant plume increase with the time, and the maximum concentration of the plume and water source well also in-
creased in both unconfined aquifer and confined aquifer. This paper proposed different critical values of early—warning for uncon-
fined aquifer and confined aquifer, and the early—warning level of confined aquifer is higher than unconfined aquifer with the pas-
sage of time. The relationships between the maximum concentrations of unconfined aquifer and confined aquifer with time are linear
and exponential, which can be used for the early-warning in the long time. This paper also proposed that monitoring and prevent-
ing will be taken as the principal thing in the management strategies for the first-level and zeroth-level early—warning areas, and
controlling and monitoring be taken as the principal thing in the management strategies for the forth-level, third-level and second-
level early—warning areas.

Key words: process simulation; groundwater pollution early-warning; Liguanpu water source



