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Soil texture linking saltwater intrusion in coastal
regions to surface soil salinity
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The sea level has risen notably in recent decades compared to the most recent millennia. This exposes coastal
areas to hazards ranging from enhanced flooding and erosion to groundwater contamination and soil salin-
ization referring to excess salt accumulation to a degree that adversely influences soil and environmental
health (Hassani et al., 2020, 2021). This study focuses on how soil properties modify the near surface salt
accumulation as a result of saltwater intrusion in coastal regions. To do so, we developed a predictive model,
using software package FEFLOW, capable of describing the effects of soil texture and heterogeneity on the
surface soil salinity as a result of saltwater intrusion through the unsaturated zone. For model validation, we
used the field-scale data measured in “Alte Land”located in north Germany - an agriculturally significant area
threatened by the increasing soil salinity. After the model verification, we conducted hypothetical numerical
experiments to identify how soil texture, linking saltwater intrusion through unsaturated zone to the surface,
influences surface soil salinity under different boundary conditions. Our results show how significant could
be the changes in surface soil salinity as a result of minor changes in soil texture and heterogeneity. This
highlights the importance of soil characteristics on surface soil salinity driven by the saltwater intrusion in
coastal regions with the results relevant to soil health and land management in coastal regions.
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