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We coupled a hydrologic model Variable Infiltration Capacity (VIC) with the Hydrologic Engineering Center River Analysis System (HEC-RAS-2D) to 
model the compound impact of flood drivers in the Tapi River basin, India. Our modelling framework consists of two distinct phases; firstly, we calibrate
 and validate the VIC simulated daily stream flow of the Tapi River using the data observed at the Sarangkheda gauge (upstream of Ukai Reservoir). 
Consequently, to simulate the high and low flow events, a separate HEC-RAS 2D model is forced with flood hydrograph (Ukai dam release) and stage
 hydrograph (Tidal level at Hazira) as upstream and downstream boundary conditions, respectively. Initially, we determine sensitive parameters that
 significantly affect model simulations. To do this, we applied the Fourier Amplitude Sensitivity Test (FAST)  a variance-based Global Sensitivity Analysis
 (GSA) method. Thereafter, we optimise the most sensitive model input parameters obtained from the sensitivity analysis. To do so, we applied shuffled -
complex evolution  University of Arizona (SCE-UA), a global optimization approach and determine the optimal parameters set values. Further, in 
calibrating the HEC-RAS-2D  model the Tapi River was segmented into five reaches depending on gauges located along the river (Kakrapar Weir, Ghala,
 Kathor Bridge, Singanpur Weir, and Nehru Bridge). Thereafter, the channel roughness values are adjusted at all segments simultaneously by altered
 continually  to follow the relation between  observed and simulated flows and water levels.
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Results: Hydraulic Modelling
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The VIC model simulation considerably reproduces
 the seasonal peaks at the Sarangkheda Gauge.

The HecRAS model efficiently capture the flood plain
 and hydrological processes both high and low flow
 conditions


