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Developing radar rain rate bias correction technique based on
observations of rain gauges and CMORPH satellite product

Shui-De Shiu’, Chih-Yung Fengl, Yu-Shuang Tangz, Yu-Ching Liu’ Yun-Lan Chen’
1Manysplendid InfoTech, Co. Ltd.
2Meteorological Satellite Center, Central Weather Bureau

3Research and Development Division, Central Weather Bureau

Abstract

Regarding the satellite precipitation product as the ground truth, removing bias in the radar rain rate (RR) estimates by
probability distribution function (PDF) matching method can recover the continuity across the high-angle radar beams. The
corrected radar rain rate, however, suffers from losing spatial detail and over-smoothing extremes in Taiwan coastal areas.
By combining the rain gauge and satellite data, this study develops a procedure to keep the advantages of high resolution
and rainfall extremes in the bias-free radar estimates on the land and near sea region of Taiwan.

Using data between 2017/05/01 and 2018/10/31, the seasonal RR and rain gauge gridded data pairs for constructing
land PDF relationships are collected over the whole land grids and classified according to the difference of observed RR
elevation and grid height, while the seasonal RR and CMORPH data pairs are collected at each marine grid for marine PDF.
To remove rain rate bias on each marine grid, the marine PDF relation will be used when the observed RR elevation is
higher than 4 km; otherwise, the land PDF relation will be adopted when the observed RR elevation is below 3 km. For
marine grids where the observed RR elevations belong to 3~4 km, both land PDF and marine PDF will be used separately
and the corrected RR will be weighted average. Case study shows that the corrected RR not only keeps the heavy rainfall
observation on the land and coast of Taiwan but also eliminates the intensity gaps across the high-angle radar beams.

Keyword: bias correction, PDF matching



