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Abstract

Through February 4 to 18, 2014 in Changsha City, low temperature, rain snow and frozen synoptic
process were analyzed. The results show that the main influencing system of the process is North
strong cold air mass from Lake Baikal affecting local weather in the middle and lower of the Yangtze
River, in high latitude weather situation in Central Asia with two troughs and one ridge. Low latitude
south branch system is active, and constantly has short wave trough eastward. Hunan suffers the
control of the front southwest airflow in southern branch trough, middle and low level southwest jet
stream is located in the southwest region of the eastern South Central, the water vapors from the
bay of Bengal delivery in northeastern Hunan Province. High altitude situation and the cold air are
matched, forming the persistent and low temperature sleet freezing weather in Changsha city.
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1. 5I8

IR Y 5 VKR RS s MDA — /N PO EE R 1 e S5 e R, W AT A 9T 2 Bl 9 sk TAEH i)
—ANEZAGI S, WRKATR TAER M —IUEE TR, W R A R R R R F R b 2L
Py 5 IS [1]%F 2008 AE WG HL N 25 VKR RS0 8 ZERE R R SR TRARFE T o, i T KSR 34 A
FasE, MmO AL B AR I R EK, Sk B AR 0SS R B ARG I T R B A I [ ZE VT A R i b X
A3 K, 2008 SRR I S5 VKR KA 32 B2 IR A o Sy BRI 204 H H i vk 6 1L B AT B T I 5 RS T AR
FEmMRE, AR VRN 3 2R, 78 BRI A A7 58 7% 2 S AWk 78 2 i R R 77 I S
PLUKTR T 55 RS O™ B 9 R 78 43 I BE 2 A o OS2 S5 [3]% 2005 4F 2 H 1R 48 VKR R U AR AT 47
BRI, BT 38 B e A8 KR R AR T R 2 R o P AR R TR S A 0. B RS [4]%)
RENIHHIX 1979~2002 F HILHT 3 WKIR IR SHEAT XS LA dr, R H TR IR AR I RS 34 iR R
I B S5 AR IR A U TR SZ A R A, s A TERE AT, 78K B A5 MRFE Lo v B2 )3 v A S
WG, FERTVERE BRI NGRS, AR 2. A RR N S KSR ST THFFC[5]-[10]. AL
FIR & LT SR PR FY-2C, A ECMWF 2520 REGHK IR B I S5 R SRt Rk AT K b, R0
BB AAEAT o R BERRAE /30T, 38 IR Y 55 RS B R R A, D v o 55 KR [ TR e 13l 2% .
2. REZR

Kb 2014 4E 2 H 4~18 H L T 3 YRR I I S5 ki RS2, Horb 4~10 HOARIRIER S KA,
St fKE 23.6 mm, 4~6 HNBIM RS, ZHmd S, SEWHE TR, BBy 3~5 H
48 /NI IR R TL 13.1°C, 5 HEAR IR 2.5°C), 7~8 HHHER RIS, 9~10 H¥HE NRIR N & kik K
R, Hb 8 HIi~9 HF LA KRS, F& 6~7 mm (12 /MR FEKE 12.3 mm), FOKEEH 3om, HILKE,
9 HHAR~10 H A RFEKSREVRIRTS, AWK 10 HERNNDNE), KK, 12 B4~13 HE B2
INE R IR S E, Kbt Bt OKE 1.5 mm, 14~15 HE S FE2E, £ R8I0 K,
16~19 HK Vb AR S8, Hp 17 A~18 H A KA KBRS, F& 10.3 mm, 18 HIEFFK
fFIEE AR

3. FEEMAGEREET

2014 4£ 2 A 8 H 20 i, 500 hPa FKA /e S KRG LLETEIR, AW 2Ll 482, Wil a %/ X%
FERT T R SRR S PR E VU VR T U R X 2R VLR T, 2l d iy K v v i 7K VR R ik 2R
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JbHbIX %ii%: 850 hPa PIASZR A7 T ARG HEIX (4] 1(2)). W24 NARTEWIE, — RIS /Kl T, 5
— B UL/ R BA R E KT A R X o AT DUIZR T DA RS R A HR O T AR R O AR, Ky b
XA TR R AT, B R A S SRR AR AL A S i, BRB AR X LR AE A TETH(E 1(b)).
9 H 08 I}, FHIEIEZAAL, 700 hPa PRSI RE K 2+ LARSHIX, 700 hPa. 850 hPa 1]745 2k 4y il i Tt
JEF AT WHEE 5, KIDUH T 850 hPa YIARLRILM, WEEmF I, a4 AR (A 2).

Figure 1. Situation field and mesoscale analysis at 20:00 on 8 February 2014 (a. and surface pressure field, b. Unit: hPa)
(500 hPa height field: Blue Solid line; 700 hPa wind field: black wind vector; 850 hPa significant wet zone green short line
containing region; ———: 700 hPa shear line; : 850 hPa shear ling; mes-: 200 hPa jet; === : 700 hPa jet;
= 850 hPa jet)

1.2014 £ 2 A 8 H 20 B Ha R P RE S (e SHESE, b. B{L:hPa) (500 hPa = E 1% : B L%k ; 700 hPa
Ri7: BEXNKE; 850 hPa BEIRX : FEIELBSXIE; ——:700 hPa 1% k; : 850 hPa 1]354% ; - :
200 hPa &3ft; === : 700 hPa 23%; —= : 850 hPa &%)

Figure 2. Is the same as Figure 1 at 08:00 on February 9, 2014
B2 [EE 1201442 B 9 H 08 &

2014 4£ 2 H 12 H 20 i ([ 3), 500 hPa A R4 5 1 X 5 Sy A AL T o v X 28 P R X 7R, Kb
St TR FEREHT . 700 hPa (iR VIR i ik, VERg SR T LA #)J63, 850 hPa i IX T
FEl 7 i re A4, M A bulh B5e . 13 H 08 i (/4] 4), 500 hPa 1 700 hPa FE i A5 Pl 488, Kibh
X AL T WA AL B, AT I PE R 700 hPa Pi e SR AR 1, KyDuli Firg XL 12 H 20 BBk 4 mis,
E VI L e 2 ) R 6
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Figure 3. Is the same as Figure 1 at 20:00 on February 12, 2014
E 3. [EE 12014 F2 A 12 H 20 &F

Figure 4. Is the same as Figure 1 at 8:00 on February 13, 2014
& 4. [E& 12014 &2 B 13 H 08 &

2014 4 2 J1 17 H 20 i (1] 5), 500 hPa -Jb A M DUIn i e A 2 07 a8t 45 g 0 K445 B8 P SR 2 AR k-
PR AL T B X . DO 6 4 P AR ma i, VD b IX 57 e SRS R P R S 4%l . 700 hPa Al
850 hPa JJAF1E M YIAR , =25 U178 2 3 J o -1 1 b X 3 4 DU 1 R340 AV P R il b X 42 7 i 3 X 2R 3
PTG R RS, =3 R TRILH N XA, AR TRERE TS E G0, 700 hPa P Rg S
iX 30 m/s, FESDKE R AN IR B KR AL DA X i, JF BG4 200 hPa [ s s St T RchiR
EF, BARITIREARILR, INokbES 30 12645, 1Ak 850 hPa ZRIb Stk H O T b Hh X 1)
P R T A R A R e, 54T B X 7 R BRI SR A TR B e, BRI S ST B T 5 4R
T, ABTWE RS, 18 H 08 B (& 6), mam ilitae s, I Simeg, v6rg 2o
TR, Kbk TRt MRS N, A BN

P =R L R RSB R I, = IRBE S R m S R R A6 56 M SOl R s 2
IR Z VAR A A e . ANFAE, 12~13 H A FE S5 0 78 B SO 7 R0 DR s 2R 7% 1 1%, 850 hPa 1]
LA B, KIRFMFHE T AR TS, IR SR aess, NAINHEWHESE. 17-18 HIH%S
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WREA, RSO AR RE MR SR INIR, Redite, + 17 HWEE| 18 H A RFFLLm KX, AT
MR G Him s QUi BB, AR T IR SRR, IS R VIR LR a6 T
17 HEEE 18 H AR KID P iu it X IR B2, APk S .

Figure 5. And Figure 1 at 20:00 on February 17, 2014
E 5 [FE 1201452 B 17 H 20 &

Figure 6. And Figure 1 at 08:00 on February 18, 2014
El 6. FE 1201442 A 18 H 08 B

4. BEKMESRERES 1

Kbl 7~8 HUV/NW KA ANE, HAEERNNRS, 9 HER 2HEARSE RS, 9 HARE KRS, 12
/NEF R BEK R 12.3 mm, FHE 6.3 mm, mATFRE 3em, ME 7 FREEH IR K, 2 sAE
Wi, PRI, M AURZETE AR 1024.8 hPa, RMFFELENS, BIVTR-1CAEA, HIIKZE; 9 H#E~10
HEARMKBEERTS, H/WRSE, KE4ERE, 10 HEG MoK E IR, UKERSS; 12 H L4~13 HE
R TP R BN T, Kby BT B KR 1.5 mm, B I A S o A R A R R S R
P, b A S mES, R A, B BUSE 1C A A (K 8), BETRIRERIML, AR BILKERILR s
16~19 HKW i H R NN, 17 Hi#E~18 HARKY . T2 H KB RE, MHNKWKSE, Hp
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T Z2uEE 5.6 mm, AMFEKE 12.8m, KPEEEE 103 mm, EFKE 13.5m, EHEEE 11 mm, &
FE/KE 16.4 m, WIFHS /K E 27.0 mm. 18 HEERFKE ILFE K. 18 H R RRFF/KE B, SR BERF
£ 0.8C, MAEIHTHE] 1022.2 hPa, A HELUKIEIL R (K 9).
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Figure 7. Shows the temperature-pressure curve of Changsha station from 20:00 to 20:00 on February 8, 2014
7. 732014 % 2 A 8 H 20 Kt~10 H 20 AP kiR E bk
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Figure 8. Shows the temperature-pressure curve of Changsha station from 20:00 on February 11 to 20:00 on February 14, 2014
& 8. J2014 42 B 11 H 20 Bf~14 A 20 B DUk Erhzk
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Figure 9. Is the temperature-pressure curve of Changsha station from 20:00 on February 16 to 20:00 on February 18, 2014
9. #2014 £ 2 A 16 H 20 F~18 H 20 FHDuhiR E 4k
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5. DEZEFHES

2 1 8 H 20 iF~9 H 08 i}, 30°N P FE L REGLEIEER, AW 25 IR %, WIFg A Wb HhX
& RKEFBW )RR SNV PHBIX . 14 10 45 FY-2E A0 4 84S (TBB) K], TBB < 0°C [ [X i
T i m RiG5), TBB < —30°CH XIBF R BK A= FiEs). 8 H 22 (/& 10(a)), Iz ik
BN AA R, ZTRRL4-25C, M UIbhX BN KA = E2E S, =i T-10T~0°C 2 /i,
BEE B AE AR, = RAAEIFREMRE, 9 H 00 B (K 10(b)), 2 F N5 S AL /N 2= H AR Y
KIFEBBKIDHX 2%, sEi Kb uli i B ISR, P/ RARE 2.6 mm. 9 H 03 B (/4] 10(c)), =
Fidt— k8, mWEEIA-30°C, RAEiesk, 9 H 02K, KPuiHWREHE, 9 H 06 B (& 10(d),
WIRE REBELE, Kbk b3 = 2B A-10C~-5C I, FFEmEZHmIE, 08 I ANKE.
U, BEER B EAE T 9 H 02 1~08 i, KiDuhfEE & 6.3mm, EHANKE.

L/
1

. "ﬁ?‘“@ﬁ |
A . R
.{& n)éd“:}'-?" |
L% 4 2 ’

- il

ON T 7 T T T { 20N+ T ; T T T {
100E 105E 110E 15E 120E 125E 130E  100E 105E 110E 115E 120E 125E 130E

20N+ T 7 T T T { 20N+t T ;i - T T T 1
100E 105E 110E 115E 120E 125E 130E  100E 105E 10E 115E 120E 125E 130E

C
=1 T T 7 [ T ] [ —
55 50 45 40 3B 30 25 20 -5 10 5 0 5

Figure 10. FY2E is equivalent to blackbody temperature (TBB, unit: a. 22:00 on day 8, b. 00:00 on day 9, c.03:00 on day 9,
d. 06:00 on day 9)
10. FY2E ¥Y BB (TBB, #fi: °C, a.8 H22Hf, b.9 H00AF, ¢.9 H03AY, d.9 H 06 A)

2 H 12 H 08 If~13 H 08 i}, 325 il AR5 K Hhm A 2 g E 8 Figmd, 12 H 11 B Fa K
Vol IR . BEWRE, = ZBHHEE, ~ISEREE, 12 H 17 1’ 11(a), =T5EE-10C~-5C.
12 H 20 (& 11(b)), =HIKBINSE, =R aRE-25C, MR O T RKIDHU X FE 58, SRR N
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T R PR () B 12 H 22 B (] 11(c)), MBS AR, =izt m, 13 H 00 i (& 11(d)), =i
S N-5C~0C. 12 L4~13 HK ol RFE/KE 1.5 mm,

20N A . : .
100E 105  10E 115 120E 125 130E

20N+
100E 105E 10E 15E 120E 125E

2 - ‘ { 20N - : - ‘
115E  120E 125E  130E  “100E  105E  110E 11C5’E 120E 125 130E
C
== et I [ N I [
55 50 45 40 35 30 25 20 5 10 -5 0 5

Figure 11. FY2E is equivalent to blackbody temperature (TBB, unit: temperature, a. 17:00 on day 12, b. 20:00 on day 12, c.
22:00 on day12, d. 00:00 on day 13)

11. FY2E #HEEFBE(TBB, Bfi: °C, a.12 H 17 A&, b. 12 H 20 &%, c. 12 H 22 B, d. 13 H 00 BY)

2 A 17 H 20 if~18 H 08 i, 30°N FiTrg > AEL M IR, RERK, 18 H 03 I (& 12(a)), F&RT
IR RERI - FERGER, 2T 228G Wik, W Z M IbEhX, =R s ST
—55°C, KX AT = RZm M, =TSR, N T-10C~5C[al. 18 H 08 (/4 12(b)), =i
R s, 08~12 B (& 12(a). Kl 12(b))Z = AP A HE MALREEE KX, = TR
YERF-30°C ity , X —IT [ BOAK D wlh g PR T I B, SRy ulic sk, #0214 iF, Kbl S & 9.8 mm,
VEAENE S & 10.5 mm, A KEIRE. 18 H 19 B (& 12(d)), EBEERMEEEE, #HIRMEK s R RETS,
KX EZm fuimiims e, MERER, BEEERIR.

SRR BT R SO B AR Z R AR &3 71 B J15%MF, ERRERRKE &R
R HHBT = WIREBAK, A A KIS oA RE T B 3 K B . AR, s ol
T2 b R SR o B A R s ARy, Bk = RAEKYD I P IX A2 B, FRAEJ I (] N AR B e K vb
TERERN(S) G = RERL e —RESEREY, EXEEnERR, ABEIEgE, £ 12 /M Ak
B A, MRS RS M A AT RAR . BRI IDHIX, =475 IA 10
AN, KAETAR, RTEERKEZE-55C.
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Figure 12. FY2E is equivalent to blackbody temperature (TBB, unit: temperature, a. 03:00 on day 18, b. 08:00 on day 18, c.
12:00 on day 18, d. 19:00 on day 18)
12. FY2E 4288 (TBB, #{i: °C, a. 18 H 038, b.18 H 08 B¢, c. 18 H 12 A, d. 18 H 19 K})

6. FRERIE IR BIARIRYFESH

i PR SR U A i T A B S R R BT R, B [ IR R LR E R B IR, K [l
PEARREAR . TR S g oy, SRIENEGRAE 30 dBz LA L, BT & £ /b 5 9m I KRR (B 4758,
SEom UL BT g W 19 35 dBz KL EIg G, 2 A 8 HRIEE| 9 HAR, KPuiHIlRS, 2
18 HRRBIAR, KIPuEHIRS, 78 0.5 S P 7 B _EA — KA iR EPUR 532 B2 4E 40 dBz
LRSI, R fE 51 dBz, [l ORI —TURGER, ATFEARD AR T 2 2. KbHIX . JH
WK 13(a), &113(c)). FEZ BRI R iR, KIS b i, TR ROr — R HL, R
Ab—ZR B AE [ AR VU AE i, IR ] S B I e, 5 02 oo B A 8 i R AR ) s 2 IR 31 10 ms (15113(b)
13(d)). % KRR H L KN .

7. BEMR(E)RE S
7.1. Bih. BRAOFKESH

IrHT R () A AL AR BRI B, W 112.55°E AR 2 il « AR X REMI o FLE P A EL R . i
AR AE 2 A IR AR RE h B GRS, DRI T ARG 24 L3R K 7 A v B U P T, T2 AR
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AR % AR IX, IR B X T FEhn 290 K, EFER7 310 Ko FERY(T)RAERTBL, *HRE
H1RJZ 500 hPa LA ARXTHE AT 100%, 925 hPa UL B A i 2k BEU 2% 4, B mi B bR, HoK
SERREEIOC, naE T MR IR AT ER o« BER () B, TS B KT E R — MR 58 b -2 3)
X, ETHRGURHRE DN % 002 R B, RS R SO R AR R SRR A UM, iR R R
ARSI, AR =UCRVE S AR RNs . % F. Hrb, 18 1 08 (K 14(c)), 1K=
BX T Ak A B4 A E, FUUEEE 0.4 Pals, A H B AL R HERE BLE 24°N Wi RS LA RS ¥ g
We By, HEX S sk AR FE IR H, ETRETIER] 1.2 Pals, BLUGERE, BRIBAIATHE AL
RTPIOREE, RZ B SO IR A , A5) 324 K, TRZREIRIE, ShAart. B0 BT m ol 12
AR, PR (F)5mEAB ELRT I O R K

d

Figure 13. Radar reflectivity factor and radial velocity chart (unit: dBZ, a & b. 03:02 on day 9, c. 07:29 on day 18)
13. BEERHRETFREERERE (A dBZ, a. b.9 HO038F024, ¢, d. 18 H 78F29 43)

30N

Latitude
a b c

Figure 14. Vertical profiles of PSEUDO-EQUIVALENT potential temperature, relative humidity and vertical velocity along
112.55 degrees E (pseudo-equivalent potential temperature: black solid line, unit: K; relative humidity: color shadow,
unit: %; vertical velocity: red solid line, unit: Pa/s, a. 9, 02:00, b. 12, 20:00, c. 18, 08:00)

& 14. }5 112.55°E AFREHMR. HNEE . EEREEEIEIRMESMR: BEXL, B4 K; HNEE: ¥
A%, B %; EEHRE: a@sSiLk, ${I: Pas, a9 H02AF, b 12 H 2087, c. 18 H 08 )
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7.2. IKREFBDHT

IKIEAE B KT ) — A B, T ZKIREEN L I RE S R S oG 2, i IR LR
Hh 850 hPa 7Ky &7 (WS ) T, T 25k R A 1) 7 B SR AL Z R JE R 73 AR B s« rg vt
2 PR HL X [ A A S VTR H X ik, KR A2 B B AR B Wfﬁ{wwmk/“ﬁgaﬂ%g
(% 15) kI, =XkFEFERES, MRE ‘:P{Ei):'fjﬁ?fﬂ(/wkijﬂa[: 12 H 20 B/ E s E A O T
700 hPa LA L, R AKME 5 x 10° g-cm2hPa s, 8 [ 20 A1 17 H 20 i /Ky & ﬁtimuuﬁf 700 hPa
PAR, SRMEIAE] 12,5 x 10° g-om 2-hPa s BI/KIE BRI 25 00 A (5] 1SFE R B, KIRAEARZ 7]
e JE AR s A dbds, Heb 8 H 08~20 . 15 H 20 if~18 H 08 i, irHhii )2 BN 2 PR E B
%ma’mﬁa (FRMEIEH) 12 x 107° g-cm 2hPat-s %), 1 500 hPa LA_E 2 AFEE KIS SR EL . SHE A7k
MR L TERE, 758 la S ERE RER T, REKRESHRTE, fEHRTHE R 2 5k
gh. RS — RS G T Rk G MR AE RS B S E R SR E A T A AR
R 7 M7 B . 8 H 08~20 . 15 H 20 if~18 H 08 i % /E KA 4R & /E s 20 L2 RStk ik sE Bk,
8 HiEs 9 HERLAK 18 HER, KybufiHIIRHR#E, MKk, 12 H 20 if~13 H 08 i, 850 hPa LAN Ny
557K IR L, 500~850 hPa [ HHEA-IE KV SR &, 5T BB I B %, BRURE TN, g,

26 4281

100 U - 100
150 150
200 D)r" ﬂzog
250 250

—

3 30 e 300

) 03

Hﬂ f

I 1.5

N 1
500 = 500

is
it
) i; (5=
f LW 753§ 183
700 i ‘;5 9 B> 700
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925 ] T i3 (E] 25

1000 2 ; - 1000
18F1200F 171 1208 161 1208 15} 1208 141 1208 1311208 12F120F 1111200 10F1208 o 1208 8F1208F 711208

Figure 15. Time series diagram of water vapor flux field at Changsha station from 8 to 18 February 2014 (unit: 107
g-cm 2hPat.s™
15. 2014 4F 2 B 8~18 B&ib itk RIE BT FE (BAL: 10°g-cm 2hPa ts ™)

BESHES T

= IR s B S BEY T-logP BRI, FIFELTA RN S AEMARERRE =T, B4
FRIEARAHF . 08 H 20 B (] 17(2)) 245 FHIERILH B 21 ET TR FFIE, 82677 600 hPa &/ LA
T, 700 hPa i pd Siik 2 24 m/s, 850 hPa LA X[l i iy FE W 1 Tie e, A7 /E 5544 Fift. 700~850 hPa 2
A —ANELE, BbZE T RVEE, WiEEKRE 2km &, WiRZEER/DN, WREERR, Wi
ETRZ AR ZEE 10CE A . 12 H 20 BH(E 17(b)E 45 i b £ BN BT FIRAMI DR, 82K
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UG FEIRIE, 700~850 hPa 2 [F][I 52 R REAE 1 km 247, WHiRsm sy, M e = 82 KR
WEESSAE O°CLAR, 700 hPa FURg<i 14 mis, ImHbTi JZA7CE B B ¥~ i, 950 hPa LA T XA & fi fe
14.5)kg, HFFICZBRES A ST, 18 H 08 (& 17(c)), T-logP 7w 300 hPa LA~ %42k
IR S ZNT 3°C, WHRZIRE R, AT 800 hPa 47, BRI MVGERE A, 3 1.5 km
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Figure 16. Time series diagram of water vapor flux divergence at Changsha station from February 8 to 18, 2014 (unit: 107
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