Geographical Science Research M BF} 225 4, 2026, 15(3), 603-617 Hans X
Published Online June 2026 in Hans. https://www.hanspub.org/journal/gser
https://doi.org/10.12677/gser.2026.153056

2018 =R BRE B &K XS TN

AR, JF
'ZHARGRS T, mH B
THABRRARE, mHE K&

Wk H . 20264F4H25H; FAHER: 20264F6 190 &4 HI: 20264F6H30H

R

FIFIMICAPS H MBI X 3R B 3. FY-2GEIEH MMM ZR, NMALK MM EE, 297 201848 H
3~4AZEREASTRORSEE. £52FKH: (1) 500 hPaFEES. 700 hPalRiB3E. HIEES L
REBENHHRSRE; (2) WEEG L, KREKSRH, BARKSHRARERS. FAMNEERY
. BEEE. KBRS, LSRR, REKREEAINE, SBBRKRIRERRE: (3)4xX8UE
PR A = B MK RS — e HReE S, BAVESENE.

K §Eia

MK, SWiat, RABRE, BEKX, FEEK

A Case Analysis of Heavy Summer
Precipitation Weather Process in
Yunnan Province in 2018

Zicheng Zhaol, Lina Shi2
lYunnan Meteorological Service Center, Kunming Yunnan

2Tonghai Meteorological Bureau, Yuxi Yunnan

Received: April 25, 2026; accepted: June 19, 2026; published: June 30, 2026

Abstract

By using the conventional data of MICAPS and unconventional observation data such as regional
automatic weather stations and FY-2G meteorological satellite cloud images, and applying diagnos-
tic analysis methods, the weather causes of the heavy precipitation process in Yunnan from August
3rd to 4th, 2018 were analyzed. The results show that: (1) The 500 hPa two-high convergence, the
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700 hPalow eddy shear, and the ground convergence line are the main weather influencing systems;
(2) On the physical quantity field, the lower layer is rich in water vapor, featuring unstable atmos-
pheric convective stratification, favorable vertical wind shear, upper-level divergence, lower-level
convergence, the development of ascending motion, and the strengthening of lower-level water va-
por convergence, which leads to the occurrence and development of heavy precipitation weather.
(3) All four numerical prediction models have certain forecasting capabilities for heavy precipita-
tion processes and have business reference value in Yunnan meteorological service.
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Figure 1. Accumulated precipitation distribution from August 3 to August 6
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Figure 2. Hourly precipitation evolution at the maximum precipitation center in Zhonghe over Yanjin county (a) and in Banpo
over Luchun county (b) (Unit: mm) on August 3rd to 4th
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Figure 3. 500 hPa height field (unit: gpm) and wind field (unit: m/s)
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Figure 4. 700 hPa height field (unit: gpm) and wind field (unit: m/s)
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Figure 5. Sea level pressure (unit: hPa) and surface wind field (unit: m/s)
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Figure 6. T-InP map of Kunming (a) and Simao (b) sounding stations at 20:00 on August 3rd
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Figure 7. The evolution of FY-2G infrared cloud images from 20:00 on August 2nd to 02:00 on August 4th
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Figure 8. K-exponential field evolution diagrams at different times (Unit: 'C)
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Figure 9. Evolution diagram of water vapor flux field at 700 hPa (Unit: g-cm™'-hPa™'-s7")
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Figure 10. Evolution diagram of the divergence field of 700 hPa water vapor flux (Unit: 1078 g-hPa'-cm 2s7")
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Figure 11. Evolution diagram of 700 hPa divergence field (Unit: 107%-s™")
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Figure 12. Evolution diagram of 500 hPa divergence field (Unit: 107%-s7")
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