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ABSTRACT 
Groundwater resources of low-lying atoll islands are threatened due to short-term and long-
term changes in rainfall, wave climate, and sea level. A better understanding of how these 
forcings affect the limited groundwater resources was explored on Roi-Namur in the 
Republic of the Marshall Islands. As part of a 16-month study, a rarely recorded island-

suggest that small-scale overwash events cause an increase in salinity of the freshwater lens 
that returns to pre-overwash conditions within one month. The overwash event is addressed 
in the context of climate-related local sea-level change, which suggests that overwash events 
and associated degradations in freshwater resources are likely to increase in severity in the 
future due to projected rises in sea level. Other forcings, such as severe rainfall events, were 
shown to have caused a sudden freshening of the aquifer, with salinity levels retuning to pre-
rainfall levels within three months. Tidal forcing of the freshwater lens was observed in 
electrical resistivity profiles, high-resolution conductivity, groundwater-level well 
measurements and through submarine groundwater discharge calculations. Depth-specific 
geochemical pore water measurements further assessed and confirmed the distinct 
boundaries between fresh and saline water masses in the aquifer. The identification of the 

ies is essential for a quantitative evaluation of the aquifers 
freshwater resources and help understand how these resources may be impacted by climate 
change and anthropogenic activities. 

Figure 1. Satellite image and conceptual drawing of the shallow aquifer system of Roi-
Namur, Kwajalein Atoll, Marshall Islands. Location of shallow groundwater 

monitoring wells (magenta dots) and time-series electrical resistivity transects (yellow 
lines) are indicated. 


