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Main challenges

Objective

To generate high-resolution, spatially continuous precipitation data using 
deep learning trained on weather radar observations.

Satellite-based 
precipitation estimates 
offer a potential solution 
in ungauged basins.

1. Training the model in 

Japan with weather radar

2.  Apply the model 
to Southeast Asia

Discharge evaluation

Target area

Observation data of Himawari-8,9

Brightness 
temperature

FD gridded data version 02
（CEReS）

input data (IR image)

Spatial resolution：2km Observation frequency：10min

Data

Rainfall data from PMW satellite

Precipitation GSMaP MVKv08(JAXA)

input data (PWM precipitation)

Spatial resolution：10km Observation frequency：1hour

Geographical information data

Elevation MERIT DEM（U Tokyo）

input data (Elevation)

Approach

Precipitation 
intensity National Synthetic Radar GPV1km（JMA）

Supervised data

Spatial resolution ：1km Observation frequency ：10min
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Comparison of the RMSE and 
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This rainfall-runoff model is calibrated by ground rain gauge rainfall. The 
dam release volume is also considered in the calculation.

The study area was divided into five 
sub-catchments to evaluate rainfall 
estimates.
To assess the accuracy at the basin 
scale, runoff simulations were 
performed.

• HiDRED outperformed both GSMaP and IMERG in 
all sub-catchments.

• As shown in the bar plots, while ERA5 
demonstrated superior performance in the larger 
catchments (Catchments 1 and 2), HiDRED 
exhibited the highest accuracy in the smaller 
catchments, with lower error metrics compared to 
other products.

• The scatter plots reveal that HiDRED maintains a 
close agreement with the reference data, without 
notable overestimation or underestimation.

• Among the satellite-based rainfall products, HiDRED 
and IMERG showed good performance in the runoff 
analysis.

• The Nash–Sutcliffe Efficiency (NSE) values were 
0.903 for HiDRED, 0.873 for GSMaP, 0.926 for IMERG, 
and 0.914 for ERA5.

Conclusion
Deep learning model

• The deep learning model trained in Japan demonstrated the potential for application in other regions.
• In smaller basins, it outperformed ERA5 in terms of accuracy.
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This product is intended for future 
use by governmental agencies in 
Southeast Asia, with the aim of 
supporting disaster risk reduction 
and dam operation management.
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