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Principle and Techniques of
Heavy Rainfall Retrieval using Doppler Radar Data

CHENG Minghu LIU Liping ZHANG Peiyuan CUI Zhehu et al.

Abstract

This book is the collection of research results regarding the weather radar, which
belongs to the sub-project No. 4 titled“Theory of Atmospheric Remote Sensing and Its
Applications”. The sub-project is part of key program“Mechanism and Predict Theory of
Disastrous Weather over China”and is sponsored by national fundamental research and
development project (973) from 1998 to 2003.

In this project, for the reliability of radar data, the data quality control is conducted.
The difference of data, which were measured by two radars, was analyzed by statistical
calculation of the reflectivity over the same region of two different radars. For
visualization and efficient use of radar data, the radar observation mosaic technique and
application were also discussed.

Several single Doppler radar retrieval wind techniques were developed in this project.
They are vortex-divergence, VAP (velocity azimuth processing), VVP (Volume Velocity
Processing), simple adjoint, variation by two procedure and dynamical techniques. For
the dual Doppler radar wind retrieval technique, several software packages were
established. One of them is the improved MUSCAT (a multiple-Doppler synthesis and
continuity adjustment technique), which was presented by Bousquet and Chong (1988) for
airborne radar. The estimation of precipitation is mainly concentrated on the regional
rainfall estimation and the combination of rain gauge and radar data. At the same time,
the beam blockage coefficients and the attenuation correction techniques for the C-band
radar caused by precipitation were developed.

The PR (Precipitation Radar) techniques of the TRMM ( Tropical Rainfall
Measurement Mission) were also studied in this project. They are the method of H-B
(Hitshfeld-Borden) attenuation correction and the modified H-B method with Surface
Reference Technique (SRT). The Non-Uniform Beam Filling (NUBF) correction and
their effect on PR rainfall retrieval were studied too. By using the TRMM PR data, the 3-
D structure of The Meiyu front rainstorms is well understood.

In order to apply the radar data to the numerical prediction model, the research
regarding the assimilation of Doppler radar data was carried out and tested in this project.
The three-dimensional assimilation system developed by the Chinese Academy of

Meteorological Sciences was applied to this study.



