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Fig. 1

The reflectivity factor(a) .raw radial velocity(b) ., processed relative storm radial velocity graph(c) ,

corresponding reflectivity factor profile(d) ,radial velocity profile(e) ,and relative storm radial velocity profile(f)
along the black lines based on Leshan Radar at 3. 4° elevation angle at 2334 BT 6 Aug 2016

(the profile is directed away from the radar side by the radar station in the radial direction)
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Fig. 2 Simulated maximum reflectance factor(the shaded) and mid-level environmental wind field

(the barb,unit:m « s=1) of the squall line at 0100 BT 7 Aug 2016(a) ,vertical section along the red line in Fig. 2a

(where the shaded is the reflectivity factor,the arrow is the wind vector(the vertical component of the wind speed vector

represents 2. 0 times of vertical velocity) ,the contour is relative humidity(unit; %)) (b)
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Fig. 3 Schematic diagram of radial convergence pair

(the values are the integral values of radial velocity(unit:m « s~ !) in the radial direction of the section line in Fig. 1c,

and the radial distances at the beginning and the end are 51 km and 61 km,respectively)
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and relative storm radial convergence characteristic parameters
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Automatic Recognition Algorithm of Convergence Region
Based on Relative Storm Radial Velocity Field

Zhu Li”® Kang Lan"?
Y (Heavy Rain and Drought-Flood Disasters in Plateau and Basin Key Laboratory of Sichuan Province , Chengdu 610072)
? (Nanchong Meteorological Bureau of Sichuan, Nanchong 637006)
D (Sichuan Meteorological Observatory, Chengdu 610071)

Abstract

An algorithm for automatically identifying the mid-altitude radial convergence from the storm-relative
radial velocity field is proposed. The algorithm first identifies the positive-negative velocity segments in
each radial direction on the single-elevation radial velocity field, before pairing them to form a radial con-
vergence segment. A two-dimensional radial convergence block is obtained through horizontal correlation
analysis, and then three-dimensional radial convergence body of the storm is obtained through vertical cor-
relation analysis. Thus, the parameters such as strength, thickness and center height are calculated.

The algorithm is verified using two squall line radar data with a typical “positive-negative velocity zone
pairs” radial convergence characteristics, and the results show that the radial convergence feature identified
in the relative storm radial velocity field is more complete than the original radial velocity field. The flow
field of the meso-small-scale weather system is mainly composed of rotation and translation combined with
ascending motion. When the translational motion speed is greater than the rotational speed, the shear (ro-
tation, convergence, or divergence) of the system in the basic radial velocity field may be affected, while
using the relative storm radial velocity can overcome this to identify the mid-level convergence better. A
batch experiment of 10 thunderstorms and strong convective weather indicates the recognition accuracy of
this algorithm is 82. 4%, including a typical MARC features.

Statistical analysis of the correlation between characteristic parameters and strength of squall line
winds shows that the average radial convergence strength, maximum radial convergence strength, thick-
ness have good positive linear correlations with wind speed. The correlation coefficient between conver-
gence intensity and wind speed is the largest, reaching 0. 79. According to the radial convergence charac-
teristic parameter value, the intensity of the ground gale can be roughly judged, which provides a certain
reference for the monitoring and early warning of convective gale and disaster assessment. The radial con-
vergence feature identified by the algorithm can alert squall line gale about 30 minutes in advance. There-
fore, the application of this algorithm will effectively improve the advancement of the warning signal re-

lease time.

Key words: storm-relative radial velocity; mid-altitude radial convergence; storm-relative mid-altitude ra-

dial convergence; thunderstorm gale



