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Review of the Study on Heavy Rain in the Middle
Reaches of the Yangtze River Since 2000

Cui Chunguang, Lin Chunze, Wang Xiaofang, Li Jun, Peng Tao, Zhang Wengang
(Hubei Key Laboratory for Heavy Rain Monitoring and Warning Research, Institute of Heavy Rain, China
Meteorological Administration, Wuhan 430074)

Abstract: The middle reaches of the Yangtze River are frequently-occurring heavy rain areas. It is important to have the
knowledge of heavy rain mesoscale and small-scale weather systems in these areas, their mechanism, and develop the heavy rain
and flood forecasting technology for the flood control and hazard mitigation. From the heavy rain field observation experiment,
data inversion and fusion technology, observation analysis and theoretical research on heavy rain mesoscale convective systems,
the mesoscale numerical model, and the hydrometeorological coupling rainstorm and flood forecasting system which are the most
crucial aspects of observation data analysis, mechanism, numerical prediction, and hydrological application of the study on heavy
rain in the middle reaches of the Yangtze River, the main research progress has been briefly reviewed in China since 2000. The
problems which obstruct the research depth and forecast quality were also discussed. Finally, the research development tendency
was prospected.

Key words: data fusion; mesoscale convective systems; hydrometeorological coupling
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An Introduction to the Results of the Research on
Mesoscale Convective Systems during the Rainy Season
in the Yangtze River: A Key Project of the National
Natural Science Foundation of China (40930951)

Wang Xiaofang', Xu Xiaofeng”, Cui Chunguang', Zhao Yuchun', Sun Jianhua’, Chen Zhongming®, Fu Shenming’
(1 Hubei Key Laboratory for Heavy Rain Monitoring and Warning Research, Institute of Heavy Rain, China
Meteorological Administration, Wuhan 430074 2 China Meteorological Administration, Beijing 100081
3 Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029
4 Institute of Plateau Meteorology, China Meteorological Administration, Chengdu 610072)

Abstractr: The mesoscale convective system producing heavy rainfall is an important system during the rainy season. The research
on its organizational structure, activity patterns and the development of mechanisms is of great significance to improve the storm
forecasting ability. In the past three years, based on the project from the National Natural Science Foundation of China, we have
been carrying out a series of studies on MCSs, including organizational model, structure characteristics, environmental conditions,
and topographic effects on precipitation, especially the mountain-plain stream and meso-scale terrain. The couping force of wet
baroclinic thermal power leads to the development of MCSs. Finally, the physical conceptual model of mesoscale convective
systems producing heavy rainfall in the Yangtze River valley is summarized.

Keywords: MCS, organizational model, structure characteristics, environmental conditions, terrain, conceptual model
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Research Progress of the Unconventional
Observing Technology and the Data Used in the
Study of Rainstorm in China
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(Hubei Key Laboratory for Heavy Rain Monitoring and Warning Research, Institute of Heavy Rain, China
Meteorological Administration, Wuhan 430074)

Abstract: To improve the forecast accuracy and precision, the study of Rainstorm Prediction is now from a large scale background
to small scale characteristics, from macro structure to micro changes gradually. In order to obtain a higher spatial and temporal
resolution, a higher precision, and fuller elements’ observation, in recent years more and more new detection systems have been
gradually used in the rainstorm field experiments, which mainly depend on the existing conventional observation network. In this
review, the progress of the unconventional data is stated, such as the water vapor observing by the ground-based GNSS network,
the temperature and humidity observing by the microwave radiometer, wind observing by WPR, the cloud particles by dual
polarization radar observations, and the millimeter wave radar observations of clouds, used in rainfall now-casting, rainstorm
mechanism analysis, and the mesoscale numerical prediction of heavy rain in China. The related new remote sensing detection
technology in recent years and its promotion to the storm field scientific experiments are reviewed. The problems including the
quality control and accuracy description standard of the unconventional observation, the products development, the multi-source
data integrated application and their thorough study need to be resolved in the near future.

Keywords: heavy rain, ground based GNSS, microwave radiometer, WPR, dual polarization radar, millimeter wave cloud radar,
numerical forecast, synthesis observation
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Research Progress on Mesoscale Processes of Heavy Rain

Zhao Yuchun

(Hubei Key Laboratory for Heavy Rain Monitoring and Warning Research, Institute of Heavy Rain, China
Meteorological Administration, Wuhan 430074)

Abstract: A preliminary review is conducted on the mesoscale processes of heavy rain, mainly including: (1) the organizational
features and classification of heavy-rain-producing convective system, the structure and formation mechanism of different
convective systems, especially the cause of new convective cell regeneration and stratiform precipitation formation; (2) the
initiation, organization and maintenance mechanism of heavy-rain-producing convective system; (3) the effects of the topography
on the initiation and development of heavy-rain-producing convective system and its precipitation efficiency, the related internal
physical principles, the limitation of topographical linear theory and the nonlinearity and complexity of topographical effects;
(4) the diurnal features, regional differences and its different formation mechanisms of heavy-rain-producing convective system.
Lastly, the main scientific issues needed to be further investigated are discussed.

Keywords: heavy rain, convection, topography, diurnal variation
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Abstract: The National Mosaic and Multi-sensor QPE (NMQ) system, developed and operated by the National Severe Storms
Laboratory, is introduced in detail. This paper presents an overview of the NMQ system, and its main components. Some

algorithms and techniques related to each module of the system are described. In addition, some evaluation results, applications

and future technological challenges are mentioned simply.
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Abstract: Flood forecasting has an important theoretical and practical significance in flood control and disaster mitigation.
Research and application progress on Basin hydro-meteorology coupling flood forecasting both at home and abroad is reviewed
from the radar and numerical model of quantitative precipitation estimation and forecast technology, hydrological model for
basin flood forecasting, hydrology-meteorological coupling technology, and real-time flood forecasting system. Finally, some key
technologies and problems of flood disaster prediction from the integration and coupling for flood forecast and weather forecast,
physically based distributed hydrological model and flood disaster evaluation are proposed.
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of Taihang Mountains

Yan Guanhua', Li Zechun®, Li Qiaoping’
(1 CMA Training Centre, China Meteorological Administration, Beijing 100081
2 National Meteorological Centre, China Meteorological Administration, Beijing 100081
3 National Climate Center, China Meteorological Administration, Beijing 100081)

Abstract: Using daily precipitation observations from Chinese weather stations, the processes of summer torrential rains from
1951 to 2010 in North China are analyzed. In accordance with the location, intensity and movement of rainstorms in Taihang
Mountains, the summer torrential rains in North China are divided into five types: rainstorm to the east of Taihang, rainstorm to
the west of Taihang, rainstorm over Taihang, rainstorm on both sides of Taihang, and rainstorm weakening when crossing Taihang.
The analysis shows that the “rainstorm to the east of Taihang” occurs most frequently. Weather system patterns differ in their
rainstorm types.

Keywords: North China, torrential rain, pattern, Taihang Mountains
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Recent Advances on the Application for the
Downscaling Technology

Chen Chaojun', Wang Qin’
(1 Hubei Key Laboratory for Heavy Rain Monitoring and Warning Research, Institute of Heavy Rain, China
Meteorological Administration, Wuhan 430074 2 Civil Aviation Flight University of China, Deyang 618307)

Abstract: A great number of applications of NWP (Numerical Weather Prediction) products show that, although many NWP
products have a high reference value, the prediction results always have some deviations. Moreover, problems about the accuracy
and predictability of the fine forecasting by numerical models still exist so far. Conducting the downscaling interpretation to
the NWP product will be a hot spot in the fine forecasting research. Downscaling techniques, as a new way to fine forecasting,
have become an important field for study. In this paper, the concept for downscaling techniques, the technology advantages
and disadvantages of each method are outlined. Technology in the domestic and foreign research progress in the application of
numerical models is summed up for reference.

Keywords: fine forecast, numerical model, downscaling
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Abstract: Area precipitation is a very important parameter in flood forecasting and reservoir operation. It is also the most

important forecast object in the flood forecast. This article introduces the researches and applications on interpolation, estimation

and forecast methods of area precipitation in the researches by hydrometeorological scholars from at home and abroad .
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