Climate change has multiple impacts on low-lying coastal areas including both salt-water intrusion and rain-induced floods. The goal of this research was to study the relationship between groundwater characteristics and flood hazard risk, as well as the ability of green infrastructure to reduce flood risk and control saltwater-intrusion in Miami-Dade County, Florida. In order to achieve this objective three studies were conducted to examine the seasonal variation in groundwater-salinity levels; the effect of pre-flood groundwater levels on flood events; and the performance of two types of green infrastructure (wet ponds and bio-retention) during current and projected future climates. It was found that there is a non-linear and time-lagged response to changes in salinity and that groundwater plays a significant role in controlling flood duration, magnitude and connectivity, although the total area flooded remains relatively constant. Additionally it was determined that the effectiveness of green infrastructure varies based upon location and time of year and will likely be reduced in the future due to climate change. Finally it was shown that while there may be some potential for using green infrastructure to manage salinity issues, the locations where green infrastructure can provide salinity benefits do not match those areas where they can provide flood reduction benefits. Overall these results indicate that consideration of groundwater characteristics should be included in assessments of coastal flooding risks, efforts to preserve fresh water supplies and development of adaptation strategies.
