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Real-time Rainfall Estimation Service Using Weather Radar Data for Railway Operations
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Given the frequent occurrence of localized torrential downpours, there is a growing need to ensure the safe and stable operation of social infra-
structure, including railways, taking such rainfall into consideration. However, accurately assessing the rainfall conditions necessary for operational
decisions is difficult due to the high spatial variability of localized rainfall.

Toshiba Corporation has been providing a variety of weather data services based on its accumulated experience in the development of weather
radar data analysis technologies. As part of these efforts, we have been developing a real-time rainfall estimation service capable of monitoring
rainfall conditions using highly accurate rainfall estimation technologies. We conducted evaluation experiments on the technologies for this service
using an actual railway line and verified that they can observe localized torrential downpours, which have been difficult to predict until now, with a
high degree of accuracy and are expected to contribute to enhanced safety and stable railway operations.
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Overview of weather data services
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Calculation of precipitation rate R(Kpp, Z)
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Overview of demonstration experiment system
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Comparison of ground rain gauge data and real-time rainfall estimation
service results
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Scatter plot of one-hour rainfall data from rain gauge and real-time
rainfall estimation service at same site
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Scatter plot of one-hour rainfall data from rain gauge and real-time
rainfall estimation service at nearby site
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Successive snapshots of precipitation distribution during localized
torrential downpour
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Cyber-physical systems (CPSs) supported by weather data services
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