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Abstract

Using conventional meteorological observation data, NECP FNL 0.25° x 0.25° reanalysis data, micro-
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wave radiometer and other data, the circulation situation, water vapor conditions and dynamic con-
ditions of heavy snowfall weather at Urumgqi Airport from November 29 to 30, 2020 were analyzed.
The results show that the heavy snowfall is mainly caused by the combined effect of the low vortex
trough of Ba Lake, the middle and upper southwest jet stream, the low northwest jet stream, the
low-level wind shear, the weak cold front on the ground and the forced lifting of the terrain. Before
snowfall, water vapor from the Arabian Sea and the Black Sea converges east of the Caspian Sea, in-
vades northern Xinjiang with the southwest jet stream, and is then relayed by the low-level north-
west jet stream to affect the northern foothills of the Tianshan Mountains. The presence of high 6.
center and low-level temperature inversion on 850 hPa at low altitude is conducive to the unstable
energy accumulation in heavy snowfall areas. During the heavy snowfall, the low level of the airport
850 hPa is located in the energy front area at the relatively dense 6. contour, and the low-level
temperature inversion is invaded by the cold air in the middle layer, and the unstable energy is re-
leased. High-level divergence, middle and low-level convergence and vertical secondary circulation
increase the snowfall amplitude, and the periods of high-level divergence centers, middle and
low-level convergence centers coincide with the heavy snowfall periods.
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Figure 1. 500, 700 and 850 hPa circulation on the 28th and 29th (altitude (blue line: dagpm), temperature (red line: °C) and

wind field map, the location of the airport in the % figure (the same below))
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Figure 2. Water vapor flux ((a)~(b), unit: x10° g-em “hPa s ') and water vapor flux divergence ((c)~(d), unit: x10~°

g-em >hPa's™") on the 28th and 29th
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Figure 3. Time series diagram of vertical velocity and divergence field of the airport from 08:00 on the 27th to 20:00 on the
30th

3.27 B 08 B$~30 B 20 BHIFE HiREMEUE 7806 E F5E

5.2. BAFM

3BT AR 2 B LR (O T 0, PR B FF4A T 28 H 14 1, 925~700 hPa, JLEEFEIFEEIN. AL
S B E RS VR AL S AR R RS HLIX, RO AL TR AL A R S AR R R L X,
HUCME R 35°C A 30°C (] 4(a)), BEXAKZEABRIEABAES, KESRAEHNARERESTEN T E
FERATRSBHREMANTE, AR TEET AR, 29 H 02 B, BEEVEHETALE, L
FEREREREN, 850 hPa b BEAFFRGHILIX maeH L4k sk 4iFE, iRt O B4R S & RS IHE AW
HR AR, PIBAL T st LS REEHOAIEAL, RISSEZA N S EL MR EEX N (E 4(b), NEEK
FEB I i B S SR AL 1T KA

85°E 90°E 95°E 75°E 80°E 85°E 90°E 95°E
(a) 28 F 14:00 (b) 29 H 02:00

Figure 4. 850 hPa false equivalent temperature in Xinjiang region from 14:00 on the 28th to 02:00 on the 29th (unit: °C)
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Figure 5. Vertical line of temperature at 20:00 on the 28th (a) and temperature profile of 28th~30th ((b), unit: °C) of airport
microwave radiometer
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Figure 6. Spatial profile along 44°N vertical circulation ((a)~(b), relative humidity (color zone: %), temperature (red line:
°C) and wind field diagram), divergence field ((c)~(d), divergence field (unit: x10~> s ™)) and vertical velocity ((e)~(f), ver-
tical velocity (unit: 1072 m's™"))
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