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Abstract

Using conventional observation data from Guizhou Province, regional encrypted automatic ob-
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servation stations, sunflower 8, and weather radar observation data, this study investigates the
triggering mechanism of surface convergence lines on strong convective weather from three as-
pects: water vapor, energy, and uplift. Firstly, the surface convergence lines that cause severe
convective weather in the Guizhou region are classified into three types: moving, stationary, and
collision based on their dynamics. They are divided into northeast southwest type, quasi trans-
verse type, northwest southeast type, and north-south type based on their morphology. Among
them, the northeast southwest type and north-south type are mostly moving, while the quasi
transverse type and northwest southeast type are mostly stationary. Then, by analyzing the posi-
tional relationship between the surface convergence line and the strong convective weather zone,
it was found that the vast majority of the strong convective weather zone is located behind and
above the convergence line, and the horizontal distance from the convergence line is within 20 Kki-
lometers. Finally, by analyzing the temperature and humidity conditions near the surface conver-
gence line before the occurrence of strong convective weather, it was found that the temperature
difference on both sides of the three types of surface convergence lines was mostly 2°C~4°C, and
the dew point difference was 1.5°C~3.5°C. It was also found that the convective effective potential
energy (CAPE) of the three different convergence lines needed to trigger strong convective weath-
er needed to reach above 1000 J/kg, and the strong weather threat index (SWEAT) needed to
reach above 230, and the elevation of condensation height and free convection height should be
lower than the height of 700 hPa.
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Figure 1. Frequency distribution of dynamic types of ground convergence lines in Guizhou region
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Figure 2. Frequency distribution of dynamic types of ground convergence lines in Guizhou region
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Figure 3. Frequency distribution of ground con
and morphological types in Guizhou region
E 3. RMXBEARASLB T REFAALET

4. HEBREZSBEMNRXSEFXOMUEXR

vergence lines under different dynamic types

B ERA LR EMES T

ARG ZEAR 8 PELIAMNEE =T AIR S TBB <233 K HEFIAFI % > 45 dbz & AR RS

BT, MR TR N DX A0 B s UL 3ty R ) b T A
. WE 4 Fion, 90%LLE B SRR R A4 F U AR
AL, W 5 Fn, BahiRAL, sERIEX 247

60%
50%

40%

40%
30%
20%
10%

0%
=

=

B, TR SRR R T X 1 4 5 2 1 7 B %
EERR AR AR, AR K TR A T AL .
THRELERS L5, #EREa, BAREX

53%

7%
.

Al

Figure 4. Frequency distribution of the position relationship between surface convergence

lines and strong convective weather zones
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Figure 5. Frequency distribution of the positional relationship between different types of surface
convergence lines and strong convective weather zones
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Figure 6. The distance between different types of surface convergence lines and strong
convective weather zones
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Table 1. Temperature and humidity conditions near the surface convergence line before the occurrence of severe convective

weather
F 1 BIRRELAERMMERALKMHDEREER
/N ZE wRImZE /NG K R 22
TFH(°C) TFH(°C) TFH(°C) SEHI(C)
ez 2.6 4.6 2.0 35
it 2.3 4.0 15 3.0
Tilf g 1.9 4.2 1.7 2.7
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Table 2. Statistics of convective effective potential energy (CAPE), convective inhibitory effective potential energy (CIN),
and severe weather threat index (SWEAT) near the surface convergence line before the occurrence of severe convective

weather
3= 2. BIGRRS L LRI EES KMHEXHR AMALEE(CAPE), MR ARALAE (CIN) KR KX S BUANME B (SWEAT)
geit

P15 CAPE (J/kg) #/) CAPE (J/kg) “F-# CIN (J/kg) 5tk CIN (I/kg) 34 SWEAT #5% /) SWEAT 453
Bahiy 1237.7 426.3 17.7 108.9 273.5 249.6
it 1251.4 690.9 15.3 63.8 271.9 245.0
g P 1181.0 656 2.4 25.3 246.2 233.3
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TR 5 2 A R 500 0 VAL PP 2040 T4 e £ (LCLL) 433 808.4 hPa., 823.7 hPa., 789.8 hPa, R4y 728.7
hPa. 791.7 hPa. 716.3 hPa; ~F-}3 F Hi ¥ i1 & (LFC) v 794.2 hPa. 799.5 hPa. 756.6 hPa, _[[R>A 694.2 hPa.
745.4 hPa. 703.6 hPa. HiUt Al W (A48 & 2K SR THEZN AR AL, il &0t 75 22 SEAR R 4R TH kA
e FEE AN L EROG AR 7

Table 3. Statistics of uplift condensation height (LCL) and free convection height (LFC) near the surface convergence line
before the occurrence of severe convective weather
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SE#5 LCL (hPa) R LCL (hPa) P-4 LFC (hPa) IR LFC (hPa)
Rz 808.4 728.7 794.2 694.2
kA 823.7 791.7 799.5 745.4
fll 43 14 789.8 716.3 756.6 703.6
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Figure 7. Distribution of ground convergence linear movement in different forms
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Figure 8. Comprehensive map analysis of severe convective weather occurred in Guizhou region from the afternoon to night
of March 16, 2022
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