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Abstract

Reliable simulation of seawater
Intrusion (SI) Is necessary for
sustainable groundwater utilization. As
a powerful tool, feedforward neural
network (FNN) was applied to study
seawater intrusion area @ (SIA)
fluctuations Iin Longkou, China. The
results from the model indicated that
this method could accurately
reproduce SIA fluctuations when the
Nash-Sutcliffe  efficiency coefficient
was 0.964, the root mean square error
was 1.052 km?, the correlation
coefficient was 0.983, and the mean
absolute error was 0.782 km?. The
results of sensitivity analysis prove that
precipitation and groundwater pumping
for agriculture mainly affect fluctuations
of SIA In the study area. It can be
concluded that FNN is effectively used
for modeling Sl fluctuations together
with GWL, which can provide enough
support for the sustainable
management of groundwater
resources with consideration of crucial
Impact factors of Sl.
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Methods

1. The FNN Model 1 is built to simulate GWL
changes effected by climatic factors and
human activities.
2. The FNN Model 2 is developed to simulate
the relationship between GWL of three zones
and SIA.
3. FNN Model 1 and FNN Model 2 are
Integrated, which means that the results of the
FNN Model 1 are viewed as the input data of
the FNN Model 2.
4. The sensitivity of each factor is studied by
the “stepwise” method, in which input variables
are deleted one and the corresponding model
IS developed and validated. Then the relative
Importance ranks are obtained by comparison
of model performance criteria and crucial
Impact factors are identified for SIA and GWL.
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Figure 1: Configuration of the model for
SIA simulation.

Table 1: Sensitivity analysis results of impact

Conclusions

FNN Is an excellent choice for estimating
S| changes together with GWL In the

Results

The model had an excellent performance
based on statistical indicators and graphs,

which can be used for accurately predicting coastal aquifer. - |
GWL and SlI. SIA can be considered as an alternative

140 . . . . . to estimate the development of SI, which

IS easier and more direct to use in water

management.

It Is apparent that strengthening

groundwater management for agriculture

‘ IS significant for solving Sl problem in

" 118 —4—Observati : Longkou. Meanwhile, this study can alert

e the government to capture crucial factors
and make effective strategies in Sl

management.
established. As expected, factors of P(t), P(t-1),
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Figure 2: Comparison between observation
and simulation of 6-monthly SIA.

Six Input scenarios for sensitivity analysis were

factors for 6-monthly SIA.
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