Lightning-corrected GSMaP Precipitation Measurements
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INTRODUCTION

Satellites have been widely used for monitoring rain globally. Through a top-down approach, satellites provide rainfall information even in remote areas. However, accurate rainfall measurements from
microwave radiometers (MWR) are not always available. Because of this limitation, the Japan Aerospace Exploration Agency (JAXA) developed the Global Satellite Mapping of Precipitation (GSMaP) which
provides hourly rainfall measurements from propagated MWR images with feedback information from the widely available brightness temperature data from geostationary satellites. This was done
through a Kalman Filter approach (Ushio et al., 2009). Lightning and rainfall are usually associated with severe weather conditions. Considering the intrinsic relationship between lightning and rain, this
study aims to improve GSMaP’s accuracy by developing a new Kalman Filter approach that introduces lightning into the existing GSMaP rainfall measurements.

METHODOLOGY

The study region is limited to the Japan area. The study period covers 1-month data from August 2019.
Using spatial correlation, optimal shifts were identified to propagate rainy pixels forward in time from two successive IR images.
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Kalman Filter Design

The nonlinear and noisy relationship of rainfall rate with lightning flash rate and infrared brightness temperature was used to provide feedback information and update the rainfall rate measurements.
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Comparison of Radar-AMeDAS with GSMaP NRT and GSMaP with Lightning Time Series of Rainfall and Lightning during a Thunderstorm Case
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