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Abstract

A gale, snowfall and decreased temperature weather process from 22nd to 25th January 2021 in
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Yili was synthetically diagnosed based on conventional observation data, NCEP daily reanalysis
data (0.25° x 0.25° 1.0° x 1.0°), and FY-2G satellite Black Body Temperature data. The large-scale
circulation background of this weather is that the 500 hPa black sea high ridge pushes the deep
west Siberian low trough eastward and influences Yili. The surface cold high invaded Yili with the
western path, and the strong pressure gradient and pressure gradient on both sides of the cold
front were the main reasons for the strong winds. The strong cold advection at 850 hPa was con-
ducive to the increase and maintenance of pressure gradient. During heavy snowfall, the specific
humidity line of 2 g-kg-! extends to more than 850 hPa, the wet layer is thicker, and the conver-
gence center of moisture flux divergence is located at and below 850 hPa. The strong cold advec-
tion and low westerly jet at 850 hPa were conducive to the enhancement and maintenance of
snowfall. The TBB evolution analysis of fairly black body temperature of FY-2G satellite shows that
TBB is between —48°C and —52°C during the period of heaviest snowfall, with a large TBB gradient.
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1. Hl

WERAR(12 AR 2 A), BT 28X R, A2 EENRINE, & HIE T TR,
XF AN A sS@E N A G =5 iE RO B fa %, RAFSA SRS TAENE LS. SERE TIE
BX R BTSRRI T Z A TAE, BUS T FMRCR[1]-[15]. MRS 7 T 1961~2018 455
AL AR T I =0A0 L IARAFE[4], fa s bR A ER S MR AT N 336 B, Hk
X shkm%, MARR, RREED. THERESSNT T 2017 45 2 H 19~20 H K Ly 7 il i 5% 55 1 72
12 ROBERC B KL [6] -

2021 4E 1 H 22 HF-% 25 HER, 5200 P0AH R ARAE 4R 7 F g2 i, AR AL H B — 37 K XU B T 3 72,
o IX R BLTE R s R BAE 22 H AR B IA], FEFHIBAE 22 O 25 H R, RS BRAE
22 Ha], s oA TR B RS EREILL XIS RE X .

2. RE=ZR

2R R B VE AR AR AR R IR R, 2021 4E 1 H 22 H F4-% 25 HER, ALHIL—3 KX F
AR, WX EIIER(E 1). 22 H T2 R, FE 8 ANE KL 8~9 A, MR KGE L
FEFPRE Q4.1 ms, 22 H 17:17), 34 AKX EBhuE HIL 10~12 GOR R, AR IRRGE H 0 7 584 /) By
LA U AT (35.2 ms T, 22 H 19:07). ST BE 22 HEFHEE 25 H R, SHHBUNEIFE, H
X RS, X R RT, RS B 22 AR, SRk O T B BEE . EIREALE
U XA ILEE B af il X5 22 HBi|], f B & 11.5 mm. B & 10.7 mm, JEE 2 yb 244t i3 16.8 mm
R, TREEESERTE 17.7mm. FEE 135 mm, KRS AR E S SN R 22.7
mm. KL XCHTE S 2~20 cm, T B AL E R (29 cm). - 48 /NI N R AIRARR R 4C~12°C,
TE. RHEE, IR, IR TR 9TC~12T.,

il

DOI: 10.12677/ccrl.2022.111005 42 AAEAR I I i


https://doi.org/10.12677/ccrl.2022.111005
http://creativecommons.org/licenses/by/4.0/

LR% B

44°N

43°N

81°E 82°E 83°E 84°E

44°N

43°N

81°E 82°E 83°E 84°E

(b)
10
o/ 88
8_
g
6
ﬂl]%lﬂiﬂ
all 5 -
&
£ 4
& 4| 2.7
3 23 45,
2_
0.9
11 05 03
0 - i i i i _m i i l _ mm

23H2h 23H8h 23H14h 23H20h 24H2h 24H8h 24H14h 24H20h 25H2h 25H8h
JEITI
(©

Figure 1. (a) The distribution of extreme wind speed in Yili from 14:00 on 22 January to 8:00 on 23 January, 2021 (unit: m-s °);
(b) The precipitation distribution map of Yili from 19:00 on 22 January 22 to 9:00 on 25 January, 2021 (unit: mm); (c) The
6-hour precipitation map of Yining County from 20 o’clock on 22 January 22 to 8 o’clock on 25 January, 2021 (unit: mm)

1. (@) 2021 £ 1 B 22 H 14 B4 E 23 B 8 BHERURARKESHEI(BEAL: ms™); (b)20214F1 B 22 H198tE 25 H
9 FMAEPEKENFHE(FBAL: mm); (c)2021 F 1 B 22 H 20 B ZE 25 H 8 BHETE 6 /BT FEKZEE (BAL: mm)
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Figure 2. 500 hPa geopotential height field (solid line, unit: dagpm), temperature field (dotted line, unit: °C) and wind field (unit:
m's %) at 8:00 on 22 January, 2021 (a), (b) 20:00 on 22 January, 2021 (c) 8:00 on 23 January, 2021, (d) 8:00 on 24 January, 2021
2.2021 41 B 22 H 8 Ff(a), 22 H 20 Bf(b), 23 H 8 K(c). 24 B 8 BF(d) 500 hPa = E17(S24k, #{I: dagpm).
BE(EL, B4I: C). RNIH(EBEAL: msT)
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Figure 3. The sea level pressure field at 8 o’clock on 22 January (a), 14 o’clock on 22 January (b), 20 o’clock on 22 January (c)

and 2 o’clock on 23 January (d), 2021 (unit: hPa)
3.2021 € 1 B 22 H 8 Ff(a). 14 Bf(b), 20 EF(c). 23 B 2 ()& FESIEH(ELL: hPa)
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3. BENREE

Xt EH 500 hPa E(&12), 1 22 H 8 h, BRWEET @A KSE i, BiEgLdbhEEs
X, 7 AT IV 2 I X R JE AR, AR K, RG22 30°N B, iR EAREYE 5 T fEml, %
SEIRR TR A IR, FEE AT SR, 51 RN A PR, R R SO R X, A
AbTARAE NP 2R s 22 H 20 h, ERRIN S A HES) T, T OPARKHEA LS R- 8%, R AL AT v
MW, TR R A E N 2°C, PABES IS 23 H 8 h, AL TR &t 23 H 20 h, f#
B2 SE s 24 H 8 h, At ), AR T AR 24 H 20 h, RIEARE
e, FEBRBERFEAN, PR NEETEILRN, BRI 25 H 8 h, RMEgkaLR 2 dulk,
RUZAE A AL SR, PR AL R,
4. HEESEHRE

HPIA RS E(E 3), AmECT s NZHAL. 1 A 22 H 8 i), Hull A m & EARTE R, 5
X, HLE AR ) A G E Y 1039 hPa,  TR/RWE AT AL N IS IR, (K E 0 9 1003 hPa;
22 H 14 W, WEERIBAY, doOEIEE 1043 hPa, &5 FTH ) 1020 hPa £l 2 [ 4y A EIHLX ,  Fif 4
KESHTHSEZ N9 hPa; 22 H 17 i, AmEgks Ry, Wk Kink, 2R, H.0{E 1043
hPa, HMEHh[X RAFALGE R LM A, AURBAEE . AR, FIRAE S5 7R ZER 2 +11 hPa,
B =/ AR +8.9 hPa; 22 H 20 I, Wis AR, KA AR - FarE, H0{i 1043 hPa,
RIS RN AL, BRI S (R 2 +8 hPa, {5 = /N A8 [E+8.7 hPa; 22 H 23 i, ¥
R ZARACY R, KRG i, 1030 hPa &5eafEml AL, R PR SR RN, BrhiAES
PRI EZ+3 hPa, 7 = /NP AF[E+5.9 hPa, KBHRIES; 23 H 2 i, A mEgkakm R ity ke,
1035 hPa Zefs il tHAL, SRR ERFELDR/N, T =/Ni 32 5+1.9 hPa, ALK EEA LS

5. YIRS 4T
5.1. LB BENLLE

B 5 H B g B B IR ANMB AR 2 5 iR T 1) - s FE S T I (1] 4) Bmr O, SR PREEET B 1 H 22 H 20 i)
%23 H 201}, 1.5 gkg ! tLiEL{H% 600 hPa i, 2 gkg ' tLiELk % 850 hPa LA L, JBEHKIE, i
R T 2.5 gkg ', ABETIRMTEERIKIT; 22 H 20 1% 23 H 8 I, M SR B EMBE, K
SARVEMEIE R, BXBEoR, 50 mmt B R .

5.2. KRBEBERE

WA T BRI IE R HUE . I 1] - e ST B B e] WL 5), BRI, KRB REER A X
BLAE 750 hPa AR, EFFSERTEL 1 H 22 HARIA], /KIREEEER & X F2AE 800 hPa LR, fEEGHOfE
850 hPa LLF, HLME-5 % 10° g-em “hPatst, 22 H 20 It} 850 hPa [k %S @i ik 26 ms ™, AE# AT
IKIARIER AT . /KR B A AR 5 [ 55 5 95 i BUR X B

5.3. 850 hPa BB 7 Fn X 3%

850 hPa i E-Fiiids b(&16), 1 A 22 H 14 K5, A FRiZEHEAE, FE2FREXERE: 22
H 20 iif, A FRseeRAFE, doEh-15 x 102 Kst, AR S 1 AR ik 32 ms ™
23 H 2 i, RELGA T EkEs, K2 SR R0R5s, P BMSR2RES; 23 H 8 i, AL
BEARE NI, RS SRR RTS, o ERSEESR . AP S R AR &, KSR
TR SN T P S SR AL, R SRR U P 0, RS SRS, PSS B R .
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Figure 4. The time-height profile of specific humidity (solid line, unit: g-kg ") and pseudo-equivalent potential temperature
Ose (dotted line, unit: K) from 14:00 on 22 January to 8:00 on 23 January, 2021 in Yining County

4. FTE 2021 5 1 B 22 H 14 Bt E 23 H 8 BILLIB(SE4%, B4L: gkel). BRBHNALE 0, (BZ, BI: K)EFE -
SEAIEE
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Figure 5. The time-height profile of water vapor flux divergence (unit: 10° g-cm 2hPa *s %) and wind field (unit: m's™)
from 14:00 on 22 January to 8:00 on 25 January, 2021

5 fATHE 2021 1 H 22 H 14 K E 25 H 8 BRI BERE(BAL: 10° gom >hPa ™) KUIA(BLL: ms )ETE
-EEHEE

DOI: 10.12677/ccrl.2022.111005 49 AAEARAIIT 7T


https://doi.org/10.12677/ccrl.2022.111005

A%, A

DOI: 10.12677/ccrl.2022.111005 50 AR TR


https://doi.org/10.12677/ccrl.2022.111005

A%, A

44N

43N

78E

44N

78E

Figure 6. 850 hPa temperature advection (color area, unit: 102 K-s %) and wind field (unit: m-s™) at 14:00 on 22 January (a),
20:00 on 22 January (b), 2:00 on 23 January (c), and 8:00 on 23 January (d), 2021, and A is Yining County

6.2021 £ 1 B 22 H 14 Bt(a). 20 BH(b). 23 B 2 FH(c). 23 B 8 F(d) 850 hPa iR ER(F &KX, #ii: 10°Ks Y
MRIACERGL: msY), ARFTE
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Figure 7. The evolution of FY-2G Satellite TBB from 21 o’clock on 22 January to 8 o’clock on 23 January, 2021
(unit: °C, o is Yining County)
7.2021 % 1822 H21 8% 23 H 8B FY-2G &2 TBB BT (#iL: C, o ARTEH)
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6. FY-2G D EHNEAER TBB JBITHFE

FR I 2 03 HEER 1 2 B R b s I B ARG R v = B R R R AR I fE . 1 A 22 H N 7EMRAE AT A R <
WMHIBISET, MoKz ZBWHEANFESEN . 22 H 21~23 h (K 7), T B\ TBB #£-48°C~—52°C 2 ||, TBB
BEEEREA, (4E & 5.1 mm; 23 H 0~2 h, 5 B/ TBB H1—44C[44%-56°C, 45 & 3.7 mm; 23 H 3~5h,
B TBB 7£-52°C~—56'C 2 [d], TBB BiEA ik, FFEEE 1.6 mm, FFEEkIS: 23 H 6~8h, 7
B TBB H-60°C T+ £-56'C, TBB BRE4RL /N, FEE 1.1 mm, BEEFEESTE T BERKR
AL RBERGRETNNE = R TBB A HAZEVI KR,

7. &g

1) BRI ALK KBS S KA RN EIRT 5 oA 500 hPa S i A HE S 5 1 76 7647 R S ARG il 4%
o ra IR 2 R A

2) HOIVA R DAV 77 B AR N AR AL, VA B PO AC o R OB P L 738 o Aofs P 2 3 R XU = 2 Ji [T
850 hPa 5 ZU (1174 F- It R TR B BRI R S 45

3) fr EsRfET WA, 2 g-kgt ELIBLR{HZE 850 hPa LA E, @EKIE, NS IRMEETE ERKIK, KK
TWEHE R A OALT 850 hPa & LLF . 850 hPa fvA T AR 25 S A 1B 5 3G s 4 F . (RS SRR
AP 5, (R SIS, SR kS .

4) FY-2G T EAM Y BAREE TBB MR M, HTEEmESn B, TBB {£-48'C~52C |,
TBB BEER R TBB FHi BRI/, B AR NS .
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