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Abstract:

Seawater intrusion is one of the environmental problems in coastal regions. As early as 1964, seawater intrusion of
our country was first detected in littoral area of Dalian, and up to the present, not only the economic development
of Dalian City but the daily life of local people was seriously impeded by seawater intrusion. It thus is of great
practical value to propose the standard of groundwater system protection in seawater intrusion region. In this paper,
the study was progressed from the following aspects: @ it was thoroughly and systematically analyzed the status
quo, inducement and the harm of seawater intrusion; Total salted area is up to 405.8 km2 in 2002, with a character
in vertical direction of increasing salinity with depth and stratification; Tow prerequisites to seawater intrusion are
hydrogeology and hydraulic dynamic conditions, which will result in seawater intrusion only when both condition
exist; Industry and agriculture, eco-environment and physical health of local people was to different extent affected
by seawater intrusion. @ The theory of relationship between seawater intrusion and groundwater level and
pumping rate was enriched: decrease of groundwater level is the intrinsic inducement of seawater intrusion, and
the analysis on relationship between seawater intrusion and groundwater level is reasonable only based on fully
consideration of lithology of strata, geologic structure, develop degree of karst and pumping condition as well as
the specific observation points; there are direct proportion between seawater intrusion and groundwater level, and
the increase in groundwater pumping will aggravate the seawater intrusion. 3 The standard of groundwater
system protection in seawater intrusion region was proposed, that is: to release the harm of seawater intrusion as
much as possible and meet the needs of groundwater resource to development of economy and society, meanwhile
the groundwater pumping rate should less than its threshold and groundwater level higher than its threshold. @
Based on the dynamic groundwater observation data and geologic and hydrogeologic condition of Dalian City, the
ANN (Artificial Neural Network) and genetic algorithm were proposed as the determination method of
groundwater system protection in seawater intrusion region. With these two methods respectively, the pumping
rate threshold of Ganjingzi region is evaluated as 3000 X 10°m*/a, and that of Lushunkou region is 1264 X 10°‘m%/a.
(® The prevention and recovery measures of seawater intrusion was brought forward according to local
conditions,
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Dalian City, Seawater Intrusion, Groundwater System, Protection Standard, ANN (Artificial Neural Network),
Genetic Algorithm, Prevention and Recovery Measures



