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Abstract

Based on the whole-point observation message of Zhaotong Airport and the FNL global atmospheric
reanalysis data provided by NCEP/NCAR, this paper makes a diagnostic analysis of the synoptic
causes of a strong convective weather process in Zhaotong Airport in August 2024, and draws the
following conclusions: the trough line and surface frontal system in the middle and upper layers are
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the main influencing factors of the strong convective weather in Zhaotong area. The northerly air-
flow behind the upper trough guides the cold air to move southward, intersects with the warm and
humid airflow in the middle and lower layers, and cooperates with the surface frontal transit, which
provides good dynamic and thermal conditions for the occurrence of severe convective weather.
The low-level convergence and high-level divergence structure over Zhaotong Airport have a signif-
icant suction effect, which is conducive to the strengthening and maintenance of vertical upward
motion, and provides favorable dynamic conditions for the occurrence and development of strong
convective weather. The atmospheric stratification over Zhaotong area shows the characteristics of
upper dry and lower wet, which provides favorable dynamic and thermal conditions for the sustain-
able development of strong convective weather.
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Figure 1. August 2024 (a) 08:00 on 8™; (b) 20:00 on 8™; (c) 08:00 on 9%; (d) 20:00 on 9™, 500 hPa geopotential height field
(black solid line, unit: dagpm), wind field (wind plume, unit: m/s) and temperature field (red broken line, unit: °C, “ * ” is the
location of Zhaotong Airport)
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Figure 2. August 2024 (a) 08:00 on 8™; (b) 20:00 on 8%; (c) 08:00 on 9™; d) 20:00 on 9, 700 hPa geopotential height field
(black solid line, unit: dagpm), wind field (wind plume, unit: m/s) and temperature field (red broken line, unit: °C, “ * ” is the
location of Zhaotong Airport)
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Figure 3. August 2024 (a) 08:00 on 8™; (b) 20:00 on 8%; (c) 08:00 on 9™; (d) 20:00 on 9™ on the ground pressure field (unit:
hPa, “ « ” for the location of Zhaotong Airport)
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Figure 4. The specific humidity time-height profile of Zhaotong area from 08:00 on August 8 to 02:00 on August 10, 2024
(fill color, unit: g/kg)

& 4.2024 £ 8 H 8 H 08 BT E 10 H 02 FRREHX BB ESECER, 21L: gkg)

B KA K ES AT, 8 H 08:00~9 H 08:00 (4 5(a)~(c)), £EF [ 7H 5 it [X K ] P /K B4
K, I RESE P R A, AKIRE— D 1 B X ik, L R B e b XK B K & 70 kg/m?, FHorp
WAL i KT B K B4 80 kg/m?, IX R BH B TR P Fa s, (75 R B /KVAAS Wik &2
FEKIX, 9 H 20:00 (& 5(d)), BE#ETHREL DRI E T RS AW AR N, KA KEREXH
O BB AL TR E YA VE X, Fod O REUE I 100 kg/m?.

5.2. \IEE

5.2.1. K ¥§%
MK F8E AR 4341, 9 H 14:00 (] 6(a)), FREDY)INETEE. FEE AL A LS IX BT K 8
B, HPOaKERT 46°C, M@V K fREGEIT 46°C, RPN PN KR MATEREE

DOI: 10.12677/ccrl.2025.143043 435 SR TR


https://doi.org/10.12677/ccrl.2025.143043

@
np/ & 00—/
< %]
mrN_/\/v 30°NH
\/‘\ e\
20°N——\7/\7 % Q 20°N]
6
5
'_\b/\_/\ 6q
Y w\
10°N . / . 10°N
90°. 100°E 110°E 120°E 90°.

©

N
I (s GQ
Y Al

120°E 90°E

30°N-

20°N- 20°N-

10°N-
90°E

T T T T
100°E 110°E 100°E 110°E 120°E

Figure 5. August 2024 (a) 08:00 on 8™; (b) 20:00 on 8"; (c) 08:00 on 9'; (d) 20:00 on 9%; total precipitable water vapor (unit:
kg/m?, “ = ” is the location of Zhaotong Airport)
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Figure 7. Pseudo-equivalent potential temperature field along the height profile of Zhaotong Airport from 08:00 on August 8
to 02:00 on August 10, 2024 (Unit: K)
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Figure 8. Vertical velocity field (isoline, unit: Pa/s) and wind field (unit: m/s) along the time-height profile of Zhaotong Airport
from 08:00 on August 8 to 02:00 on August 10, 2024
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Figure 10. August 9, 2024 (a) 17: 31; (b) 18: 11; (c) 20: 40; (d) 21: 19, the combined reflectivity of radar at Zhaotong Airport,
Yunnan (unit: dBZ)
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