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1 Background and Motivation

2 Materials and Methods

• Extreme precipitation is a major driver of flooding in Pakistan and is 
challenging to accurately capture in complex mountainous terrain, 
including Vietnam.

• Climate Change is intensifying extreme precipitation.
• Existing precipitation products cause large uncertainty in precipitation 

Modeling.
• Machine-learning models lack reliable reference precipitation data. 

Figure 1: Salient features of data fusion methods to produce 
new precipitation products (NPP).

3 Results 

Figure 2: Spatial-temporal performance of NPP against 
leading SPPs over the complex terrain of Vietnam.

Figure 3: Machine-learning models (ANN, RNN) show clear 
added value in capturing extreme precipitation over flood-
affected regions of Pakistan.
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Figure 4: Added value of RNN and ANN in Hydrological Modeling 
over flood-affected regions of Pakistan.

4 Key finding 

▪ Combining data fusion, machine learning, and physically based 
hydrological modeling significantly enhances the 

representation of extreme precipitation and flood simulations..
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