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Fig. 2 Salinity distribution and particle path lines without tide
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Fig. 5 Salinity distribution and particle path lines with the impounding of the dam (1 m)
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Abstract: The construction of coastal reservoirs is one of alternative methods which plays an important role in
guaranteeing freshwater resource supply in coastal areas. To analyze the impact of coastal reservoirs on the sea-
water intrusion in coastal aquifers, a SUTRA (saturated-unsaturated transport) model was adopted to establish a
representative two-dimensional coastal case for the study. Quantitative and qualitative research has been carried out
based on various scenarios. Results reveal that the tidal action can inhibit the intrusion of the bottom saltwater
wedge and accelerate the exchange between the subsurface and surface water before the construction of the coastal
reservoir. After the establishment of the coastal reservoir, such features can be changed corresponding to different
reservoir water levels. When the reservoir water level is below the mean sea level, tidal dynamic factors play a
dominant role and lead to a more serious seawater intrusion. Such trends remain unchanged when the water level
further rises. Much attention should be given to the prevention and control of seawater intrusion under this condi-
tion. Moreover, when the water level of the reservoir area is above the mean sea level, the degree of seawater intru-
sion decreases with the elevation of the water level in the reservoir. A series of numerical results have confirmed
that there is a critical water level above which the water level of the reservoir can effectively ensure the water qual-
ity and freshwater resource supply in the reservoir. Further study has also shown that when the water level in the
reservoir area is high, the inland material transport time is lengthened, the transport area is widened, and the nitro-
gen pollutants are easy to accumulate in the reservoir’s bottom aquifer. Such potential risks deserve much attention

in designing a coastal reservoir.
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