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Abstract: According to the squall line recognition standards, 36 squall line processes are identified based on
the radar composite reflectivity mosaic product in Liaoning Province from May to September 2015—2020.
The spatio-temporal distribution of squall line characteristics and several different formation environment
characteristics are summarized. The results show that the areas with the maximum frequency of squall line
formation in Liaoning Province are from northwestern Liaoning and Chifeng City to Aohan Banner, fol-
lowed by the west of Bohai Sea to the sea surface of Bohai Strait. The areas with the lowest frequency of
squall line formation are the mountain line of Tangshan and Qinhuangdao in the east of Hebei Province.

The vast majorities of squall line processes occur in June to August, while the least squall line processes
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occur in May. Squall lines are mainly formed from 12:00 BT to 21:00 BT, in which the period from 14.:00 BT
to 17:00 BT is the concentration period of squall lines. The coverage of squall line varies from 114 km to
273 km, with maximum reflectivity 65 dBz. average life cycle 3. 2 hours and the average moving speed
59.4 km e« h '(16.5 m
types 19. 4% are of the rear extension type, 36. 1% are of the fragment type, and 11. 1% are the strati-

s™1). 33.3% of squall line processes in Liaoning Province are of the fault line

form cloud embedding type. The main organizational form is stratiform cloud trailing type (TS), while the
parallel stratiform cloud type (PS) and stratiform cloud leading type (LS) occurrless. 55. 6% of squall
lines dissipate in the form of reverse broken lines, 8. 3% dissipate in the form of contraction lines, and
36. 1% dissipate in the form of reverse fault zone. In terms of the circulation situation of squall line forma-
tion in Liaoning, the cold vortex front type is the most common, followed by the low trough front type.
The special circulation situation of squall line formation in Liaoning is the cold vortex rear type, accounting
for 16.7%. The convective available potential energy and the sink convective available potential energy of
each circulation pattern show the characteristics of “double 1000”. Different circulation patterns have dif-

ferent characteristics in water vapor supply, stratification instability, vertical wind shear and other physi-

cal quantities.
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Table 1 Definition of radar characteristics of squall line
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Table 3 Characteristics of physical quantity field of squall line process

under different atmospheric circulation situations in Liaoning

1y Bk ¥ 104 T A i Ji R R AR i 5 78
SHR(— tm /1073 571 16.21 20. 11 12,42
SHR(~3 m /1073 57! 10. 82 9.68 9.19
SHR(~ 1 /1073 7! 6.85 5.85 6.45

K/C 31.89 31.38 29.16

CAPE/(J « kg™ 1) 1301. 43 1375. 37 1283. 81
DCAPE/(J « kg™") 910. 93 1134. 67 1083. 04
ATss0—500/ C 27.95 28. 24 27. 41
LCL/m 482,38 635.73 489. 96
4y, /(g * kg™ 10. 37 10. 01 10. 44
RHss0/ % 80. 49 71. 60 75.97
RHs00/ % 37.24 17. 83 37.78
PW/mm 39. 29 36.77 39.15
wy /(Pa+s™h) —0.11 —0.34 —0.02
divgso /107 57! —0.21 —4.23 —1.62
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Table 4 Characteristics of physical quantity field of squall line

process under different formation modes in Liaoning

LUEL e J& WA A (BB) WAL (BA) 1748 7 (BL) B RIRATL(EA)
SHR 6 i /1075 571 15.13 17. 58 10. 57 16. 22
SHRo~5 ki /1077 57! 10. 45 10. 49 7.54 11.55
SHRy~1 /1073 571 5. 65 5.83 5.94 8.71

K/C 28. 86 30. 27 29. 08 30. 38

CAPE/(J - kg™") 1220. 08 1036. 4 1155. 93 1251. 11
DCAPE/(]J = kg™ 1) 848. 84 989. 84 1064, 22 890. 79
ATss0—500/ C 26. 89 27.58 27.83 27.39
LCL/m 442,32 678. 11 791, 44 430. 20
9y, /(g kg™ 9.82 9.95 9.50 9.92
RHss0/ % 74.81 70.15 71. 61 72.08
RHs00/ % 55.32 42.08 41. 54 26. 31
PW/mm 40. 43 37.50 36. 15 35.93
wy /(Pass™h) 0. 14 —0.15 —0.09 —0.18
divgse /1074 571 —0.31 —0.781 —1.38 —0.08
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