Climate Change Research Letters S {&ZZLAT 50 IR, 2022, 11(5), 693-702 Hans )0
Published Online September 2022 in Hans. http://www.hanspub.org/journal/ccrl
https://doi.org/10.12677/ccrl.2022.115073

2022 1B AN A=A E RS T EXTEE 9

BRI, XH, QRT
RALHM R, S S

94

Woks H . 20224F8 H 120 FHER: 20224F9H8H: & T HI: 20224F9H15H

R

FIR MM BRI XFNL 1° x UEOH B, RAGR. SWAXT T, X202258 405 AL H 3L
K=K E R NARRE AN E R R F BRI 0T, SREH: ZKWNELSEIHNELT “Q”
MR EER. B, BB, B3, . KRESWBEHATINAREM: MEETESHIHHNE
REAKIRE; SMAENEERAKRIE, KBEEERERAPE: BERE. zTEE. BERE
4. EAEFHENERER SRR RENESKAR.

X 5in

WE, “0” RAE, B, KR, BEEW

Comparison and Analysis of the Three
Freezing Rain and Snow Events in
Guiyang Airport in Early 2022

Fengting Yang, Guiping Liu, Xizi Xiang

Guizhou Sub-Bureau of Southwest Air Traffic Management Bureau of Civil Aviation of China, Guiyang Guizhou

Received: Aug. 12th, 2022; accepted: Sep. 8th, 2022; published: Sep. 15”’, 2022

Abstract

Using datasets of conventional observations and FNL reanalysis grid data with 1° x 1° resolution,
and select methods of synthesis, diagnosis and comparison, we have analyzed the three freezing
rain and snow event in Guiyang Airport in early 2022. The main results are as follow. The three
processes corresponded to the brewing, the establishment and the collapse of the “Q” synoptic
situation, respectively, the south branch trough, the shear line and the low level jet provided up-
ward movement condition and water vapor conditions. The frontal activities affected the occur-
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rence of events. Water vapor came from the bay of Bengal, the South China Sea and the middle at-
mosphere. The height of the wet layer, the temperature of the cloud top, the inversion stratifica-
tion and the upward movement have important influence on the difference of the three events and
the precipitation phases.
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AR SR AT SN EE R EE R[] T—I02] BRES[3]. B B4 T dR H, 1
PRI ANETS 50, o £ B 2E v R o R (R 4R RE . D0 XU e SRR R (R VG RS IR IR
O B A B R T RAL, 575 2008 EATRE 5 X H B B KV B S I R HOSCRE SRR
B, 2018 FAITM H DRI I S KB, A 5RA WA B pvaE,  “ATBRIRE AR MIREE
SEE R AKARRS AT . T B [6]1W N, BUNEHR RSB KRS F R, ME<EEE OCLLT, [
A —EAAETR, M RZE-3C~3CIal, BFEFTFERKRFME S, (HPFRSAETEETT
ERAHTERERSE.

AZEM AT IEFMZ NS R EELERS . WREMEN, 2FBCCHIILES B4 RRK,
[ IS 5 T 1 0 T 1 ¥ 2% B AR DK BAR &5 55 [ 7] St BAMLIA AL T 51 N 44 6 53 BH 117 2 28(26.54°N, 106.8°E),
2022 SFERI BT BN B T =X NS RS, 2008 1 H 29 H~2 H 2 H(®# “0129” i&#).2 H 7~9
H(WFR “02077 iEF2) % 2 A 20~22 H(HFR “02207 i$F2), XHLZiatriEm 7 AR RREERmOLE 1),
Rk, W FE ST FEALI I S RARITE L], ST P T e/, B S B S AR SOR FH H HOU) B
Bl NCAR FNL 1° x 1°3% 6 h F70 8 5k Kbl B 2 S RIS, KA — ik B 56 & B A2 W A =1k
X LE A AT 7, R SR S IR IR G S WL ERE, DU 53 BE NS B S OR TR I
BRMESE,

2. TIEELR

FRPE AT E I E X, TR REILE R T2 1000 m A/NE . BEILEE 500~1000 m AFEH . GEL
FE/NF 500 m N KRE[8]. Geit MmN BEkGE DRTEL,  “01297 FERFLSE S d, HRHIL 7 h, FEKMEZS
LUNEAE, 30 HREIHIFS, #5422 min, 31 HERBESEE Scm.  “02077 W FERFLE 3d, Wk
EEHHERSBLI, THE, BKHESEZS. “02207 2R3 d, HRRFRSEZ 2 h, FRKAHZAH LN
EoRNE, 22 HFFHIHE, B4k 13 min, 22 HARAFREEE 4 cm.

P RAT, 24 s T &6 23 25% L B AR R 3 em IR I, BCRHLBIKE —E 12
B, FEERMNLIZIZIT9]. “0129” AR S “02207 iRy,  rh T H B N o S 40 i 3 3 T A AR S B
WY, XHEATRMER, 02077 REEAE, AU HLE CHLREUST BRUKIE G, SO T RN .
AL, BGEGET R WSS, RN T EER R, i LRI B 7 BR K A BT
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Table 1. Observation and statistics of the three freezing rain and snow event in Guiyang Airport (Beijing time, the same as below)

# 1. REANIS AR ER S IBWN G T RES, TE)

/INE: 29 H 01:00~08:00
30 H 19:10~20:40. 22:10~31 H 06:36 29~30 H: 35 MUIPERE RHLBROKZER, 1
| H 29 H 31 H 08:45~10:22 /l\ﬂff’t’@i‘ﬁ_@i%%ﬁ%
2 H2H 1 H 01:50~08:25 31 H: 15 ANMiBE#BE
2 H 05:00~12:00. 22:04~23:35 1 H: 3 MIHELER
. 30 H 23:42~31 H 00:04 2 H: 3 MHELER

VR: 1 H 22:00~2 H 05:00

i St = A5 0O4-
R TH e TH: 3 MRS

\ 8 H: TKHLERIK
VR 8 [ 04:00~10:10 N N
Vi 8 H 23:51~9 [ 07:49 9 H: 10 AR, S 1AM

2779 H

/N 20 H 00:50~02:30. 03:25~07:40. 20:25~20:42
21 H 12:00~14:00. 16:00~22 H 11:12
2 52022 H 22 H 13:22~17:36
. 22 H 15:33~15:46. 16:18~16:42
%F: 21 H 05:00~06:42

20 H: KHLBRIK
21~22 H: 62 MY iR

MH s R AR PR RRMIEHEEREE 1), | A MR 2 H TSk R 2EE =
WBEIRILFE, R 1 A 26 H~2 A 1 H.2 A 7~8 H.2 A 15~21 H, HF¥SEBERIEE 7358 3.5°C.
427C, 9.6C. WK EREHEERE, WERILER-FHBKERRHIIE L H31H, 495
mm, 7 1H29H. 31 0.2 A 1~2 B FEKERT 1.0 mm, HREBFHBEKESA L 1.0 mm.
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Figure 1. Daily evolution of average temperature and average precipitation at Guiyang Airport from January 25 to February
25 2022
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Figure 2. Average height field and wind field of 500 hPa and 700 hPa from 20:00 on January 28 to 02:00 on February 3, 2022
(contors: mean geopotential height, unit: dagpm; arrows: mean wind vector, unit: m-s '; shaded field: large value areas of wind
speed, unit: m's ')

2.2022 4 1 A 28 H 20 Ft~2 A 3 A 02 BF 500 hPa & 700 hPa IS EIHFIFHNIA(FEL: FHEALSE, B
fiI: dagpm; Hisk: FHNKE, B ms'; AKX NEAERK, #6: ms")
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Figure 3. Average height field and wind field of 500 hPa and 700 hPa from 20:00 to 14:00 on February 6, 2022 (contors:
mean geopotential height, unit: dagpm; arrows: mean wind vector, unit: ms '; Shaded field: large value areas of wind speed,
unit: ms ")

[# 3. 2022 2 A 6 H 20 B3~9 H 14 BF 500 hPa X% 700 hPa Ei) & EiAFI I MIA(EEL : FHIMNE S E, B4L: dagpm;
gisk: FHINKE, B ms'; PARRX: NEXER, B46: ms)
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AEE, A1 FE DK, BN A o i v e A, KR ATIE Y EDBT A L. 700 hPa )| E55E S ARIR S (1] 4(b)),
SO PEILEA ARV IR VIR, RE WS SRS S5, RN EEIL A SN, KSR R
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Figure 4. Average height field and wind field of 500 hPa and 700 hPa from 20:00 on February 19 to 20:00 on February 22,

2022 (contors: mean geopotential height, unit: dagpm; arrows: mean wind vector, unit: m-s_'; shaded field: large value areas

of wind speed, unit: m-s™")
[ 4.2022 % 2 A 19 H 20 F$~22 B 20 Bt 500 hPa & 700 hPa SPIEEAFFEINIA(FELZ: FHONBEE, BIL:
dagpm; Fisk: FHRNKE, B ms'; AKX NEAMERK, BA: ms")

iy TR DV B SRR S R AU R A (EE8) . 2 e, 1 H 28~29 HEIHIH 110°E Ph#kE
103°E, #JamE/EN 1027.5 hPa, MW AWEZWNE, & 1 H 30 H~2 A 1 HAFWANH 7R, %
B ONMER IR, 1E 102°~108°E Z[A1#23)], SR [a4&, {45 “0129” i F2Uw b il B2 AR RF 72 0°C T
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FRAST 2 A 19 BRI IR, W5 s EiL 1032.5 hPa, A28k, AT ERGE, (15 “02207
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Figure 5. Height-time profile of the divergence between specific humidity and water vapor flux along point (26.54°N, 106.8°E)
(contors: Specific humidity, unit: g-kg '; Shaded field: water vapor flux divergence, unit: 10>-g-cm >-hPa s ')

5. iBS(26.54°N, 106 8'E)SLIRSHKRBENESE - BFIEHEGES: R, BA: gke'; PBERX: KEEES
B, BAI: 10°gem 2hPa 's™)

4.2. RIBEELH

Rk AHAS 5 R 3 LA % AN AT 43 o 43 A DU Bl B K AHZS AL ) T-logP 5441 (14 6) R 1, £E R
(9= SR e ST TR UL I (19 Z= 3 N [ = e | oo i A S T = R o 1 AN

FEERETHHERE. BREEE. WRETURE. KEAFRIERE. =05 AEE SN E
HECE. MEEHEEEA—T/NT 0C, ifimT 0C, WEERE, WiEZETRE /N 0C, 700 hPa
VLN BEA TR, BEZEE, NEN TS EHESR 500 hPa, =IREMKT-16°C, IR =TEE]
% 400 hPa PA b, =T T-30TC.

N Y5 i R AR OC b, WHRER, HIRZTHRE/NF 0°C, 750 hPa LA N A AT, B2
BERAR, =EEAT 600~500 hPa, == TR EZ4-12°C.

SRR HL R BE /N T 0°C, R ZEUE, WHRZTURE R T 0°C, W P4 T 800 hPa LLN, i
FETE B A RINH R “W% - B - %7 450, AR TRZKaEL, =& EAZ 600 hPa, = Ttk
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Figure 6. Real T-logP diagram of four precipitation phases (a. Light snow; b. Moderate snow; c. Sleet; d. Freezing rain)
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Table 2. Statistics of temperature and humidity sounding parameters (Snow)

2. REERTZSHGIT(ED)
fif 16 . . . oA . .

T/ C T./C H/hPa T,/ C H,/hPa Ty/C HyhPa  DyhPa Gy/C
28 H 20 fif 1.1 -7.9 589 32 750 2.6 811 61 5.8
29 H 08 B -0.1 -14.3 536 -14 727 -5.3 786 59 3.9
30 H 20 i 0.9 -16.8 506 -0.6 732 -2.7 764 32 2.1
1 H 08 I} -1 -20.7 475 -0.9 713 -4.7 808 95 3.8
2 H 08 i -1.3 -19.5 471 -2 703 -5.8 796 93 3.8
2 H 20 0.6 -18.9 488 -1.8 722 -6.9 778 56 5.1
20 H 20 ff 0.1 -10.3 566 -0.7 698 -8.1 782 84 7.4
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Continued
21 H 08 K} -3.1 -12.1 568 —0.6 700 -8.4 796 96 7.8
21 H 20 B -1.3 -13.2 522 0 689 —6.3 787 98 6.3
22 H 08 K 2.8 =35 342 =33 672 -9.2 740 68 5.9
Ty —-0.7 -16.9 506 —-0.8 710 -6 784 74 5.2

Table 3. Statistics of temperature and humidity sounding parameters (Sleet)

3. REERTESHRITF@ERE)

‘ BB
P[]
TJ/C TJC H/hPa  T,/C H/hPa  T,/C Hy/hPa  Dy/hPa G/C
6 H 20 i 3.9 -25.4 421 0.1 728 -0.8 741 13 0.7
8H 08K  —14 ~12.3 552 -1.4 730 -5.7 811 81 43
-4 13 ~18.8 486 0.7 729 -32 776 47 2.5

Table 4. Statistics of temperature and humidity sounding parameters (Freezing rain)

= 4. BEERETSHRGEICEM)

‘ W BH
B ]
T/C TJ/C H/hPa  T/C  H/hPa  TyC  HyhPa  DyhPa  G/C
1H200  -1.3 -5.4 646 1.1 747 4.8 791 44 5.9
SH20H 05 -12.6 560 1.2 715 -5.8 797 82 7
T -0.9 -9 603 1.2 731 -53 794 63 6.5

LA g R sn, PSP E-0.7°C, WRE TR 74 hPa, WiEZE TR E-0.8°C,
R 5.2°C, mICFEIEE 506 hPa, = I0-FHiRE-16.9C.

RS I, MU TR 1.3°C, R 2 IR BE 47 hPa, 3R 2 TP 3R E—0.7°C, R 58 E 2.5°C,
= IF2) 5 F 486 hPa, = THi~F1iRE-18.8°C.

B L IR -0.9°C, WHRE PR 63 hPa, WIEZE TR 1.2°C, WIRMEE 6.5C,
IR & FE 603 hPa, = Ii-FHEE-9C.

Giit a5 B AN RAA RN = TR E DN T4 T-14C R AW = h RS N EERW[10]); = RE K
F-10C = KRR A HKEPRE . BRZ IS BT 0°C=& VR I BRHE[ 11545105
HN—E
43. EHET)

EHIZHHRNE RARAEMIEA LA B R R AR 7), =S RRAERE, 1
A ETiEs), FIHEE 2O R N ER A RO RS, 2 H 22 B A, KRMEROEZEHRBIERSH
)2, HhoMEiA-1.4Pass, KR “02207 WFEHSERFEE, 1A 30 HEAA 2 A 7 BB, KAEH O HL
FERAHEE, FOEiE-1.2Pas™, “0129” HEAHSE, WHEHEEIETS M ERLGRE 4 &
MR KRR, 2 A2 HRER K 2 H 20 HER, KaHOHIERSEZ, o N—0.8 Pas ',
Xof LR BEA /N
5. &hip

2022 1 HIEE 2 AN, SNSRI =K S RS TERNE, @ e, 53N
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FERRIE R R K HLUNE N E . B S5 54E “0129” fEE “02207 WM T EEFE A .
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Figure 7. Vertical velocity height-time profile along point (26.54°N, 106.8°E) (contors: Vertical velocity, unit: Pa's';
Shaded field: Upward movement field, unit: Pa-s ")
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