Using GSFLOW to Model Groundwater Flooding Recurrence Intervals
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INTRODUCTION

The GSFLOW model was run for the 40-year (14,610 days) period for which climate data was obtained. Model outputs were used to calculate recurrence

The Spring Green, Wisconsin area (Figure 1) has been susceptible to groundwater inundation flooding in the recent past in areas located outside the T T intervals of different magnitude flood events. Fifteen observation points were selected throughout the Spring Green area for the model to generate water
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Special Flood Hazard Areas depicted on Federal Emergency Management Agency (FEMA) Digital Flood Insurance Rate Map (DFIRM) for the Wisconsin T i o 2o b levels, shown on Figure 5. The model calculated daily water levels for each point for the 40-year period. Recurrence intervals were calculated for mod-
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e 2008 flood event as having the maximum magnitude. The normalized values were summed by year to get an overall score. The scores were then
MATERIALS AND METHODS ranked from highest to lowest, which serves as the magnitude, m, in the recurrence interval equation.
Figure 2 - June 2008 Flood Extent.
. L . Figure 6 shows a plot of calculated heads at model cell location row 20, column 73, layer 1, beginning in year 2 of the model (1971). The model results
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Figure 4 - GSFLOW Conceptual Model.

ment of the model with the higher resolution terrain model could result in the calculated groundwater heads breaching the groundwater surface.

Stream segments and HRUs or drainage areas that contribute surface water to particular stream segments were mapped. A total of 18 PRMS parame-

ters were derived for each HRU, which were used to determine the water and energy balance for each HRU. The PRMS parameters were determined (Column,Row,Layer) (20,73.1)
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e The qualitative risk area map for Spring Green in conjunction with the model predicted depth to groundwater provide planners with tools to predict,
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The final step in building the GSFLOW model was to spatially link the HRUs in PRMS and the grid cells in MODFLOW through gravity reservoirs, which
transfer water between the HRUs and MODFLOW grid-cells (Markstrom et al., 2008). Several MODFLOW grid-cells are assigned to each PRM HRU for

the transfer of water. Once PRMS and MODFLOW are coupled, water is exchanged between the surface and soil zone, lakes and streams, and the sub-

prepare for and manage groundwater flood events.
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Figure 6 - Predicted Groundwater Head for Observation Point (20,73,1).
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Table 1

FURTHER RESEARCH

Based on the model outcomes, several recommendations for modifications to the model are suggested:

Recurrence Intervals
Groundwater Inundation Studvy
Spring Green, Wisconsin Area

Figure 5 - GSFLOW Model Observation Points.
surface based on flux and storage of water through the simulated hydrologic system. The model components and coupled model outputs were calibrated

Recurrence
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