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Diagnostic Method Analysis of Hailstorm Triggered by Low-Trough in Western
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Abstract: This paper used controlling data, National Centers for Environmental Prediction(0.5<<0.5< reanalysis
data by 6 hours and X-band dual-polarization radar observing data to diagnose and analyze the hailstorm triggered
by small trough. According to the features of occurrence and development and these predictive indexes with good
indicative significance to the hailstorm triggered by small trough, a diagnosis method was constructed. By the
method, three hailstorms with different intensity triggered by small trough were diagnosed and analyzed, and the
prediction effects were verified. The results indicate that: The hailstone potential of individual cases can be
diagnosed effectively by the corresponding relationship between the central region with a large value of the vertical
helicity of humid heat force greater than 0.8x10"m*K-kg™s? and the center region with a large value of the
vertical helicity of water vapor greater than 0.8x10°m's™ and the hailstone land.During strong wind shear and
monomer amalgamation promote its occurrence and development. In view of this feature, the probability of
hailstorm monomer developing into strong hailstorm can be diagnosed by using the correspondence between the
center region of large value with the absolute value of thermo shear advection parameter greater than
3x10°K-Pa™s* and the threshold value of the relation between 45dBz echo top height and 0°C height. The
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38  difference in squall line strong hailstorm and hailstorm were diagnosed by using the dignosis of hailstorm triggered
39 by small trough formed by the above prediction indexes combined with echo features.
40  Key words:hailstorm; convection parameter; radar echo; diagnostic method; vertical helicity of humid heat force
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Table.1 Basic situation table of hailstorm cases
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K1 (a,d) 201843 H12 H. (b,e) 201844 H 17 H. (¢, ) 201946 A 11 H (a, b, ¢c) 500 hPa F1 (d, e, f) 700 hPa
KAGHTE
(LN, A dagpm, BEKEEANER, Bhims™, ALERSLNML, HAXEATX, WELNIIEL, LEafik iz s
i, XK R XD
Fig.1 Weather analysis charts for (a, b, ¢) 500 hPaand (d, e, £ 700 hPa on (a, d)March 12 2018, (b, e)April 17 2018, (c, f)June 11
2019
(The red line is the contour line, unit:dagpm, the black vector arrow is the wind vector, unit:m 51 The solid red line is the groove line, the yellow area is the dry

area, the double solid line is the shear line, the red arrow is the low-level jet, and the blue area is the wet area)
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Fig.2 profile of (a, b, ¢) Og,(unit: k). (d, e, £) vertical velocity (curve, unit: m-s™) and water vapor flux divergence (drawing,
unit:g-shPa’-cm?) along 104E on  (a, d) March 12 2018, (b, e) April 17 2018, (c,f)June 11 2019
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Table.2 Vertical helicity of humid heat force distribution characteristics table Cunit: 10°-Pa-m®Kkg™-s2)
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wet heat vertical helicity along 104 <E at 14:00 on (a)March 12 2018, (b)April 17 2018, (c)June 11
2019(unit:103Pa-m®*K-kg™s?)

Fig.3 Vertical cfgss-secti
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Fig.4 The vertical helicity of water vapor along 104 E at 14:00 on (a) March 12 2018, (b)April 17 2018, (c)Jun 2019(unit:10°
kglm3Pa-s?)
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Fig.5 Thermal shear advection parameters (g, h, i) Jand their components (a, b, ¢) J;, (d, e, f) J,along 104° Eon (a. d.
g)March 12 2018, (b. e. h)April 17 2018and (c. f. i)June 11 2019(unit:10°K Pa’s™)
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Table.3 Characteristics of reflectivity factors during hailstorm
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