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Field Experiments for Heavy Rainfall within Meiyu Front
in the Middle and Lower Reaches of Changjiang River

NI Yunqgi LIU Liping
GAO Mei  LIU Zhicheng ZHU Zhengyi et al.

Abstract

This book, one of a series of monograph, summaries the field experiment for heavy
rainfall within Meiyu front in the middle and lower reaches of Changjiang(Yangtze) River,
which is the topic of the seventh sub-project within the Ministry of Science and
Technology sponsored Key Projects of National Fundamental Research Program, or the
973 Project in short, titled Research on the Formation Mechanism and Prediction Theory
of Hazardous Weather over China. The project successfully conducted the field
experiments in the raining seasons of 2001 and 2002. A lot of heavy rainfall cases have
been captured with variety sorts of in-situ and remote sensing observing data, based on
which a database has been established. The database is the cooperating results with our
foreign partners and it is also available and accessible internationally. The observations
have contributed to a lot of analysis and research results which completely indicated the
advancement of the project and are included in this book. This is quite seldom in the
domestic academic circle.

The main contents of this book include the following aspects:

The scientific-based design of the experiment is described, including 3-level and 4D
observational net specially for Meiyu front heavy rainfall event.

Synoptic-scale observational area:

Oriented to the environmental condition favorite to flooding event, the synoptic-scale
observational area, covering 23°— 38°N, 100°— 125°E, is also relatively dense routine
surface and upper air observation region including Hubei, Hunan, Jiangxi, Jiangsu,
Anhui, Zhejiang, Guizhou and Fujian, overlapping part area of Sichuan, Gansu, Shanxi,
Shaanxi and Shandong as well. The two longitudinal pivots for this large-scale area are
located in Wuhan and Shanghai separately.

Meso-B scale intensive observational areas:

Within the large-scale observational area, there are two meso-f3 scale intensive
observation areas. One of them, covering 28°—32°N,110°—116°E, is located in the middle
reach of Changjiang River overlapping with the Doppler and digital radar array installed in
Yichang, Wuhan, Changde, Changsha, Nanchang and Jingzhou. The other one, covering



29°—33°N, 116°— 122°E, is located in the lower reach of Changjiang River overlapping
with the Doppler and digital radar array installed in Shanghai, Hefei, Fuyang, Nanjing,
Huangshan and Hangzhou. The two meso-8 scale intensive observation areas are devoted
to get 3D structural data for the Meiyu front.

There are another 3 meso-Y intensive observational areas, centered at Jingzhou,Hefei
and Suzhou respectively, equipped with dual or three synchronized Doppler radar arrays as
well as boundary layer sounding, profiler, lightning detection and AWS observations.

This observational net is presented with prominence figures: large overlapping area
covering 7 provinces and one city; 3-level observational zones with suitable instruments;
and for the first time numerous state-of-the-art apparatus getting together for one project
field campaign ever conducted domestically and even seldom internationally.

There are totally more than 20 flooding processes recorded in the experiment. The
quality control of 3-grade for the observational data ensures the completeness and
veracity. The guide manual for the user of data makes convenience for the researchers.

High effective and leading database and network techniques were used in the design of
the data processing and storing system, which is divided into two parts: database and
network subsystems. The system is an internet-based, and could be access interactively
through Web.

The multidiscipline integrated analyses on the various data of the representative
flooding process occurring during the experiment have been taken using both diagnostic
and numerical simulation methods for the satellite, Doppler radar, routine and intensive
upper-air and surface observation data. The results, from which a complete multi-scale
Meiyu front case has been extracted, are useful to establish the physical model of the
multi-scale heavy rainfall event.

Finally, the book summarized the two-year experiment, based on which some

recommendations have been presented for the following experiments.

Key words: the reaches of Changjiang River, field experiment, heavy rain, database

system
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