[bookmark: _Toc261465578][bookmark: _Toc146737115]ABSTRACT
Changes in land use/land cover (LULC) and climate (CC) are expected to affect watershed hydrology in the future. LULC change due to urbanization and forest loss will result in more impervious surfaces and less soil infiltration, while CC will result in unprecedented rainfall patterns and subsequently larger runoffs. Combined together, such changes affect flood hazards and endanger local communities and physical infrastructure. To preserve natural hydrology and protect against these negative impacts, watershed models can be used to evaluate watershed response in terms of runoff under various LULC and CC scenarios.
Despite past research on estimating such changes, studies in urban watersheds have been limited. Urban watersheds have several important details such as underground infrastructure and river/land management practices that call for high-resolution watershed models to predict the impacts of LULC and CC. In this research, a high-resolution watershed model—Personal Computer Storm Water Management Model (PCSWMM)—was utilized to predict the individual and joint impacts of LULC changes and CC on surface runoff attributes (peak and volume) across the 369.9 km2 Hillsborough Watershed in Midwest Florida. My main research question was how LULC and CC affect surface runoff attributes (volume and peak) in urban watersheds? The relationships between LULC, CC and runoff attributes were also investigated to determine what stressors are most responsible for the changes and what watersheds are mostly sensitive to such nonstationary changes. The study watershed included 3,800 subwatersheds, which differ in terms of the drainage area, ground slope, imperviousness and LULC distribution. I studied six synthetic design rainfall events (5- to 500-year return periods) with 24-hour duration under historical and future (year 2070) climate and LULC. The PCSWMM was validated against multiple historical rainfall events. I then evaluated the response of the subwatersheds to the design rainfall events using the validated PCSWMM.
The case study results indicated that, overall, CC has a greater impact on runoff attributes than LULC change. We also found that LULC and CC induced changes in runoff are more pronounced in greater return periods and watersheds with smaller drainage area, hilly slope and greater historical imperviousness. This research helps urban planners and floodplain managers identify the required actions and strategies to protect urban watersheds against future LULC change and CC.


