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Abstract

Based on the routine observational data, synoptic and local conditions associated with a high-impact
freezing rain event occurred at Urumgqi airport on 31 March 2015 has been analyzed, including
synoptic circulation and stratification characteristics. The results suggest that the formation of
this freezing rain event can be attributed to a supercooled warm rain process, i.e. small cloud
droplets grow up to big supercooled water droplets (raindrops) by collision and coalescence, due
to the strong wind shear within the cloud. When supercooled water droplets (raindrops) fall on
the ground or other surfaces below 0°C, they quickly freeze and form the freezing rain.
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Figure 1. The temperatures at Urumgi airport during the freezing rain on March 31, 2015
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Figure 2. The wind sensor at Urumgi airport was unable to work due to the freezing rain on March 31, 2015
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Figure 3. 500 hPa geopotential height, temperature and wind. (a) At 20:00 BJT 30 March 2015; (b) At 08:00 BJT 31 March
2015 (black line: geopotential height, red line: temperature, blue barb: wind)
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Figure 4. 850 hPa geopotential height, temperature and wind. (a) At 20:00 BJT 30 March 2015; (b) At 08:00 BJT 31 March
2015 (black line: geopotential height, red line: temperature, blue barb: wind)
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Figure 5. Sounding plots at Urumgi station. (a) At 20:00 BJT 30 March 2015; (b) At 08:00 BJT 31March 2015 (blue line:
temperature, green line: dew-point temperature, red line: mixing ratio)

5. BEAKRFHIRTMLZ. (a) 2015 4 3 A 30 H 20:00; (b) 2015 £ 3 A 31 H 08:00 (& phik HiEE L, F&%A
FBRURERLZ, T%AFHITL)

DOI: 10.12677/0jns.2022.106110 984 H ARl =


https://doi.org/10.12677/ojns.2022.106110

RIEFT NI TEEE R (4], =THRE > —10CH, = FKMEEALERS A /KRGS . WK 4 TG
F|, 3 A 30 H 20:00 ZEARFHX K= TR ERATE-7C~-9C2H, mT-10C, FrLliXm s NEE
UKIZEFH VKAZAR >, = W EZ LIS WK NF . 3 A 31 H 08:00 = T fE KLI7E-18"C~20C 2 i, =W
PAvKtZ N EE, F A& 7E 500~600 hPa.

KAFE)ZEIRE T, #AT & IR R T2 P i A K R RE R38R [13] [14]. M 4 AT LUR R,
Jits2 3 H 30 H 20:00 it 3 H 31 H 08:00, 7EHR/ZAT, #A IR KE YA, XEHEa N
HRR /N 2 B PE ARG, T ROR B VA K (M) o 4R B VA /K #E A 1] 0°C DL (19 B T 5%
& HARY AR I, BH R EE T SRR o S B ARTE T L3R X A IR 2K 3 H 31 [ 00:30~07:30
IREEALE 0C L L, MNUIA TIRAE-1C~—4C I,

5. &g

1) MWHREHAREA RS, X2 — KM AR 51 A BB K R o T R SR R B R
PEEET R, SERFHIGIIBEKESENEWRERS, AR HIEW.

2) LIRS EARFHIS VRN KSR HPER SR, BB BE AL, B2 i 18 o flf i R
TE R VA 7K (R ) o 40t 74 7K (R ¥ ) 422 i 1) 0°C DA 1y 1 B8 AR A A R THI N, G VR 465 T BUAR WY

3) EIRLUHTHIBE LR 2 I A /K R T RS B ARSI R R R R, AR IR b = I A K R
JEKRIIER, IRV B . ARSI TR = WA KR K 3 1R IR T S &R
F _E 2K = X N (700~850 hPa) 3 £ i) X 148

&5k

[1]  #RF. FE TR RO RS R L] K PifE IR ] A%, 2012, 38(7): 769-778.

[2] Ohtake, T. (1963) Hemispheric Investigation of Warm Rain by Radiosonde Data. Journal of Applied Meteorology and
Climatology, 2, 594-607. https://doi.org/10.1175/1520-0450(1963)002<0594:HIOWRB>2.0.CO;2

[3] Bocchieri, J.R. (1980) The Objective Use of Upper Air Soundings to Specify Precipitation Type. Monthly Weather Re-
view, 108, 596-603. https://doi.org/10.1175/1520-0493(1980)108<0596: TOUOUA>2.0.CO;2

[4] Huffman, G.J. and Norman, G.A. (1988) The Supercooled Warm Rain Process and the Specification of Freezing Pre-
cipitation. Monthly Weather Review, 116, 2172-2182.
https://doi.org/10.1175/1520-0493(1988)116<2172: TSWRPA>2.0.CO;2

[6] BREZE, s, B, & REGWN 00 ORI RES 0] w4, 2011, 30(3): 692-699.

[6] Fa3H, A%, XITHE. 2008 4 1 H 7 — IRUKIEG R R X I 2 85 = Y3 ARFE[)]. KRR, 2012, 36(3):
507-522.

[7] SRA&EF, DA, 2008 FEHTA Y 5 B2 AR 40 LR 5 130RZRHE 2 I OC R[], R4, 2011, 37(2): 156-160.

[8] k#h, MDA, EAERE, AL, Bk LEARFHISIE 10 FHENREFRFHES ). S ERAMZ, 2020,
322(5): 67-70.

[91 VDB, 5K¥6, ARSUE, FhkE. HEERU ARG T BORME S B RGN ER AR IR 3], AURAAGAR FE AR
1}, 2021, 10(6): 689-698.

[10] JFrtgate, Hhibedk. 2008 4] [E B 7 FF SR AR B 5 VKR 5 H RS [IM]. dbat AR HARA:, 2008: 55-67.

[11] &SP, ki, £33, & MG S &0 LR TT L[] KAFH, 2014, 38(4): 645-655.

[12] Poore, K.D., Wang, J.H. and Rossow, W.B. (1995) Cloud Layer Thicknesses from a Combination of Surface and Up-
per-Air Observations. Journal of Climate, 8, 550-568.
https://doi.org/10.1175/1520-0442(1995)008<0550: CLTFAC>2.0.CO;2

[13] ZEFE, Pk, B MEEERZMMMEF[I]. <R, 1988, 14(5): 9-14.

[14] Deng, D.F., Gao, S.T., Du, X.L., et al. (2012) A Diagnostic Study of Freezing Rain over Guizhou China in January
2011. Quarterly Journal of the Royal Meteorological Society, 138, 1233-1244. https://doi.org/10.1002/qj.981

DOI: 10.12677/0jns.2022.106110 985 H ARl =


https://doi.org/10.12677/ojns.2022.106110
https://doi.org/10.1175/1520-0450(1963)002%3C0594:HIOWRB%3E2.0.CO;2
https://doi.org/10.1175/1520-0493(1980)108%3C0596:TOUOUA%3E2.0.CO;2
https://doi.org/10.1175/1520-0493(1988)116%3C2172:TSWRPA%3E2.0.CO;2
https://doi.org/10.1175/1520-0442(1995)008%3C0550:CLTFAC%3E2.0.CO;2
https://doi.org/10.1002/qj.981

	乌鲁木齐机场一次高影响冻雨天气分析
	摘  要
	关键词
	Case Analysis of a High-Impact Freezing Rain Event Occurred at Urumqi Airport
	Abstract
	Keywords
	1. 引言
	2. 天气实况及预报
	3. 环流形势
	4. 探空资料分析
	5. 结论
	参考文献

