Multitemporal Geophysical Mapping of Saltwater Intrusion
in the Southern Region of the Everglades National Park
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The Everglades National Park (ENP) is a wetland ecosystem critical for biodiversity and ecological balance. However, it
faces increasing threats from climate change, particularly sea level rise, which impacts groundwater salinity and
hydrogeological structures. Vertical Electrical Soundings (VES) provide an effective, non-invasive technique for assessing
groundwater quality. These soundings may be used for identifying the saltwater (SW) front in the southern region of ENP
and can be used to assess the effectiveness of Everglades restoration and the impact of seal level rise.

This study investigates spatial and temporal changes in groundwater salinity along the Main Park Road of the ENP
extending from Flamingo on Florida Bay 20 km inland to Sweet Bay Pond (Fig 1). These stations are situated between
Shark River Slough and Taylor Slough, the Everglades' natural drainage systems. VES data were collected at 4 intervals

between 2021 and 2023 and inverted to smooth 6-m-deep resistivity models. Formation resistivity was converted to _
salinity using Archie’s Law and standard formula. The soundings were interpolated on to resistivity profiles to map the - 3 0= oot ki
saltwater intrusion front, explore transitions between freshwater and brackish water zones, and assess temporal changes —
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Fig. 1. Index map showing the VES stations on
the Main Park Road.

> Field Data Collection

VES were conducted by using the AGI Super Sting RI IP resistivity imaging system. These soundings employed an expanding Schlumberger array with 6 AB/2 lengths
ranging from 0.5 to 16 m. This provides an effective depth resolution of ~ 6 m. Array lengths of up to 60 m were used but did not produce consistent results for all
the sites and dates. Soundings were collected at eight park road stations (Fig. 1) in May 2021, May 2022, November of 2022 and May 2023.

» Data Analysis and Modeling

The sounding data were inverted to resistivity-depth models with the Python PyGIMLi package'. The models consisted of 30 layers with thicknesses increasing with depth
using the smooth Occam's Inversion algorithm<. An example of the sounding data and model at station “PR01-M21" , “PR04-M21” and “PR08-M21" are shown in Fig 2.
Individual vertical sounding models for each date were interpolated by using the log of the resistivity onto a south-north profile extending from Flamingo to west of Sweet
Bay Pond (Fig. 3). Water table data were obtained through the Everglades Depth Estimation Network (EDEN). To visualize changes in aquifer salinity, the modeled
resistivity was converted into pore fluid conductivity using a regional formation factor of 5.53. Pore fluid conductivity was converted to salinity in PSU with standard
formula“(Fig 4).
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Fig. 2. Examples of observed and fitted data and inverted models (green) collected in May 2021. . . .
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