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Automatic recognition of mid-altitude radial
convergence and study on the relationship between the
convergence and strong convective weather based on
Doppler weather radar data”

Wang Ping Niu Zhi-Yong!

(School of Electrical and Automation Engineering, Tianjin University, Tianjin 300072, China)

( Received 12 July 2013; revised manuscript received 7 September 2013 )

Abstract

To identify the mid-altitude radial convergence of a strong convective weather automatically, we propose a method
based on recognition of ‘positive-negative velocity region-pairs’ (region-pairs)in a single elevation angle of the Doppler
radar radial velocity image. First of all, according to the principle of the radar detection, this paper explains the
phenomenon that the convergence field formed by the airflow must produce a local maximum in positive or negative
velocity region in the radial velocity image.The algorithms for recognizing these regions and matching the positive-
negative pair are then devised.By searching a set of region-pairs with longitudinal extension, which are obtained from
the multiple single elevation radial velocity images, we can judge whether there is a mid-altitude radial convergence
in the convective storm, and estimate important parameters, such as the strength and extended thickness of the mid-
altitude radial convergence.Finally, we determine the position of optimal section and present the cross-sectional view of
the mid-altitude radial convergence. We have tested 384 samples with obvious mid-altitude radial convergence and 365
heavy rainfall samples without obvious mid-altitude radial convergence. Experimental results show that the recognition
rate of obvious mid-altitude radial convergence is 100% and the false alarm rate is 0.Compared with the manual way
by means of the cross-sectional view, the proposed method in this paper can more rapidly recognize the mid-altitude
radial convergence (and reduce the recognition time from minutes to seconds). At the same time, it can present a
great deal of quantitative information, including the strength, height, thickness, and position of the mid-altitude radial
convergence.Furthermore, it shows the cross-sectional view automatically. We can obtain good results from the comparison
between the mid-altitude radial convergence and strong convective weather by using the given parameters.We test and
verify the strong correlation between the mid-altitude radial convergence and severe surface wind.Moreover, the height
of the strongest mid-altitude radial convergence plays an important role in discrimination of strong hail and torrential
rain. Also the strength of the mid-altitude radial convergence can be used to estimate the maximum dimensions of the
hail.

Keywords: mid-altitude radial convergence recognition, convergence field, strong convective weather,

thunderstorm gale

PACS: 92.40.eg, 92.60.Nv, 92.60.Qx, 92.60.Wc DOI: 10.7498/aps.63.019201

* Project supported by the Natural Science Foundation of Tianjin, China(Grant No.09JCYBJC07500), and the Special Sci-
entific Research Fund of Meteorological Public Welfare Profession of China(Grant No.GYHY200706004).
1 Corresponding author. E-mail: 710295646Qqq.com

019201-13


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.63.019201

	1引    言
	2中层径向辐合在多普勒天气雷达径向速度图上的表现特点
	2.1 径向速度垂直剖面图上的MARC
	Fig 1

	2.2 径向速度图上的MARC
	Fig 2
	2.2.1 局部上升/下降气流在雷达径向速度图上的图像特点
	Fig 3
	2.2.2 局部最大正/负速度区域的相对关系
	Fig 4
	2.2.3 最大正/负速度区域的相对距离
	2.2.4 在径向速度图上确定辐合场的垂直剖面图的剖切方位


	3MARC的自动识别方法
	3.1 最大正/负速度区域搜索范围的确定
	3.2 正/负速度区域分割
	3.3 配置正/负速度区域对
	3.4 简约近距离的速度区域对
	3.5 形成辐合场的初步描述
	3.6 确定辐合场的垂直剖面图的剖切线
	Fig 5
	Fig 6


	4测试与分析
	Fig 7
	Table 1
	Fig 8


	5MARC与强对流天气的相关性 研究
	5.1 MARC与雷雨大风
	5.2 MARC值的高度信息与大风冰雹和大风暴雨天气的鉴别
	Fig 9
	Fig 10
	Table 2

	5.3 冰雹暴雨同时发生时的MARC
	Fig 11

	5.4 MARC值的大小与最大冰雹尺寸
	Fig 12


	6结    论
	References
	Abstract

