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Methodology and Application of Retrieving Rainfall Kinetic Energy
with Polarimetric Radar Observations
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Abstract

Previous studies pointed out that rainfall kinetic energy (RKE) is a good indicator of soil erodibility by rainfall.
Compared with rainfall amounts, RKE has a higher positive correlation with landslide probability and sediment
discharge. To estimate RKE in rainfall areas, a traditional method uses two empirical relations between RKE and
rainfall intensity (fitted with disdrometer observations) and between reflectivity and rainfall intensity (fitted with
Doppler radar observations), which yield RKE from reflectivity data. This study develops a new method, which
calculates three-dimensional RKE utilizing the drop size distributions retrieved from polarimetric radar observations,
to avoid representative errors existing in the aforementioned empirical relations. The new method is tested for a
Taiwan Railway landslide event at Houtong, Ruifang District, New Taipei City, and the results significantly correct
the common overestimation of RKE with the traditional method. The National Science and Technology Center for
Disaster Reduction has now employed the new method in a real-time product that displays 10-minute accumulated
RKE in Taiwan every 10 minutes as well as 7-day accumulated RKE in 34 potential large-scale landslide areas
defined by the Soil and Water Conservation Bureau. The digital data are open to the public to apply for.
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