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ABSTRACT 

Flood forecasting accuracy is crucial for authorities so that they can make better plans. 

There are many variables involved to provide accurate flood forecasting. The case 

study area is at Kelantan River Basin, where it experiences the northeast monsoon. 

QPF from the NWP model was processed, analyzed and applied as an alternative to 

traditional rain gauge system to be the input to an integrated hydro-meteorological 

flood forecasting system. The direct QPF outputs from the WRF model with a 

horizontal resolution of 4 km x 4 km was validated against gauged rainfall 

measurements. The findings demonstrate that the WRF model have the ability to 

produce QPF for rainfall forecasting, though the accuracy is found to be not very 

satisfactory. In order to improve the accuracy, ANN model was applied which 

incorporates several WRF model products. The ANN based post-processing of WRF 

model products (rainfall, relative humidity and temperature) involved several training 

algorithms, i.e., LM, BR and SC, and experimented to obtain the optimum algorithm. 

The training results indicate that the most effective training algorithms for the period 

of 365 days are LM and BR, and the SC performs the worst. After the post-processing 

using ANN, the accuracy of the QPF had greatly improved. The findings demonstrate 

that the best value of r increased significantly from 0.79 (direct QPF) to 0.99 after the 

ANN post processing. The enhanced QPF model was applied to be the alternative 

input to a rainfall-runoff model. A rainfall-runoff model was created using HEC-HMS 

with incorporation of GIS data from the ArcGIS software to produce a better result 

that includes all the parameter's variables involved in flood formation. The results 

indicate that the NSE value for HEC-HMS using rainfall from rain gauge as an input 

is 0.752 and the NSE value after calibration is 0.932. While the NSE value for the 

HEC-HMS using WRF-ANN QPF rainfall as data input is 0.489 and after calibration, 

the NSE value is 0.764. Even though the NSE value is lower than the NSE using rain 

gauge as input, the result is still considered satisfactory where the value of NSE is 

near one, and it can be used to support the rain gauge data as for purpose to forecast 

flood. The obvious advantage is the WRF-ANN QPF can provide rainfall forecast 

hours ahead compared to the traditional gauge rainfall input. As an outcome, WRF-

ANN based rainfall can provide an early warning system by forecasting future floods 

and aiding Search and Rescue (SAR) authorities in the decision-making process. 
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