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It is widely assumed that climate change and other anthropogenically driven processes are having a serious
impact on coastal environments. One such impact is saltwater intrusion into coastal aquifers, which has resulted in
the loss of groundwater resources. The pattern of saltwater intrusion is strongly dependent on regional hydrogeo-
logical characteristics. This study reviews recent qualitative and quantitative research into this problem, and con-
siders relevant case studies. In addition, the characteristics of the aquifers from two representative volcanic islands
(Jeju Island, Korea and Oahu Island, USA) are compared. The fundamental theory of density-dependent flow used
to model saltwater intrusion processes and the programs that are widely used to simulate saltwater intrusion based
on density-driven problems are also investigated. It is expected that the knowledge gained from this review of pre-
vious studies can be used to help improve groundwater management practices in Korea and also to inform future
interdisciplinary studies.
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g. 1. Groundwater flow pattern in a coastal aquifer.
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Fig. 2. Numbers of peer-reviewed journal publications
addressing seawater intrusion into costal aquifers between
1994 and 2013. A total 687 paper is included (Thomson
Reuters, 2014).
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Fig. 3. Map showing the locations of studies into saltwater intrusion in Europe. Overseas territories are not included. The
inset shows archipelagos in the Atlantic Ocean, modified from Custodio (2010).
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Fig. 4. Map showing the locations of studies into saltwater intrusion in North America, modified from Barlow and Reichard

(2010).
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Table 1. Associated Case studies related to saltwater intrusion of coastal aquifers.

References Field location [Softwares for analysis Description
Gingerich and Voss, Hawaii, US.A SUTRA A volcanic 1slanq aquifer where consists of highly per-
(2005) meable basalt with complex layers.
Quatitative evaluation of saltwater intrusion in the
Dausman and Biscayne aquifer highly pemeable shallow surficial aquifer system where
. 4 4 ’ SEAWAT-2000 the surface-water system is separated and bounded by
Langevin, (2005) FL, US.A P .
artificial structure, such as canals, levees, and high-
ways.
Praveena et al. (2010) Ma.nuka}n Island, SEAWAT-2000 Cllmate change and human pressure in tropical small
Malaysia island.
Oude Essink et al. Dutch Delta, Dutch North Sea cooast and northen Germany Baltic
(2010) Netherland MOCDENS3D shore due to low sea-level stand.
Vandenbohede et al. A long continental costline along the Mediterranean
(2014) Mediterrancan SEAWAT shore including Spain, Italy, Greece, Turkey and north
Cruz-Fuentes et al. coastal aquifers MODFLOW African areas where feshwater demand have been
(2014) q FEFLOW increased for irrigated agricultural acitvities and tourist
Yechieli et al. (2010) resorts.
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Fig. 5. Visualization of a floating groundwater lens using
laboratory water-tank setups.
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Oahu Island

Fig. 6. Map of Oahu island, Hawaii, USA (modified from Google Earth).
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