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Diagnostic Analysis of Three Rain and Snow Processes

in Hunan in February 2014
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Abstract: Using conventional sounding data, surface observation data, NCEP 1. 0X 1. 0 reanalysis data and
Doppler radar data, three times of rain and snow processes in Hunan in early February 2014 are analyzed.
The results show that (1) the first process is a freezing rain process in southern Hunan, which is charac-
terized by obvious inversion layer between 700 hPa and 850 hPa. The temperature at 700 hPa is above 0°C,
but at 850 hPa and 925 hPa it is below —4'C while the ground temperature is below 0'C. From the per-
spective of main system configuration, strong southwest jet at 700 hPa plays an important role in water va-
por transmission and the formation of melting layer. A stationary front and deep cold pad which is com-
prised of the cold air blocked by Nanling Mountains, are the causes for the long lasting southern Hunan
freezing rain. (2) The second and third processes are snow-based processes with surface temperature
around 0 C, and the temperature above surface is lower than 0'C. (3) The third process of rain/snow is
the heaviest. Warm moist air rises along the front, and low-level cold air results in this severe rain and
snow process. Radar echo of this process has the characteristics of mixed echo of cumulus and stratus as
well as low-centroid high efficient precipitation feature.
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Fig. 2 Conception models of rain and snow processes on 9 (a), 12 (b), 18 (¢) February 2014
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(Red circle denotes freezing rain, red square denotes snow)



1504 A

% 5540 %

R e IX B 7 T 0 C Ze Ay, Hofb )= B4
0°C PR it R T e A1 1 B 20 3, AN 45 LAt 79 i 7
FAESE G TR B JF Hoax s th b e g B e 5 .

3 Wyl A2 S b

3.1 KREHILL

3 AT A B ) K PR E B 113TE i ] i
([ 5a) , 5 — YCid B AR = YK ad B8 TF 46 i, 42 7 1Y
PR AR B N5 L I 1 b A RE L JE AR = OKIR
i A s B 3K 28°NL X SRR P R SO i AL 6 U

35°N

30

6 8 10 12 14 16
K5 201442 H 4—19 H 850 hPa /K@ (a . BAfii: g+ cm ' » hPa !
FOWR (b B A g - kg™ ') RBP4 (25°~32°N108°~120°E) 3 # 25 1k &
+ s ') along the 113°E
profile map, the vertical section of regional average (25°—32°N, 108°—120°E)

Fig. 5 850 hPa vapor flux (a, unit; g+ cm ' « hPa ™!

FH O o FLE B R A e, 5 o R /K R PO (EDER
it 10 geem '« hPa '« s ' B REKERAE 7 2 19K
TSR o A U R U TR 7K 7 o Y 5 5 AN
A A B R S X 55 — RORES = UGE R R
S8 T 265 U R A 5 KOG I U B T K 3 B 6 X
TR A EEAEH . AT LR Y X 0T (257
~32°N.,108°~120°E) nf L & B ([ 5b) . 5 — K
55 = U R EL U AR AR R A 4 il 23K 700
A1 800 hPa, 1 B3 1 UK o B2 /K ¥R & S A HE %, F L
BEUGE RE RRR, P REET 6 g - ke !
Xof V7 A 5 o B R A T A5 U AR L R SR AR
OME RN IR 4055

p/hPa
D
(=3
(=)

1000 "2
2J15H 9H 1311 17H
2014 HoW

1 2 3 4 5 6
«s D LIS°E #E e

specific humidity (b, unit: g « kg™ ') during 4—19 February 2014

3.2 Bhh&Extkt

38 850 hPa £ 1] XUE 113°E 9 4 a] B [A] {8 A2
BRI CE 6),3 Wt # W fa P IR Z D) AR 4 3
WA SRR S 3 RN E R A A R A X
Mo 3 YT S b AR R XU . A IR A XK
RMARUE BE R MY I db 2% . A WS RA M kAR
PEIRVEAS W B KPR . T L 4 i R A 5 A6 O e
TR A S B R T W A RTE KV R i &
FELLE B M DX AR B % XSRS M KT B
KRR R A 5 — R 78 0 I AR B 98 &5 A
.5 HF G ABAERZESBERE TR
FEIF LA ET W IR B naR AR I 12 m e s
R I AR SR m b HER] T pg AL Es .8 H
AT — BB 23 T IF T 1k B R T R A
B[] 45 4 o 3t B0 VR Tl 9] T 25 R AR R il ) 4

2H5H 9H 13H 17H

Bl 6 20144F 2 H 4—19 H 850 hPa 4[]
B E R A (AL mes )
CRILR RN =G
Fig. 6 850 hPa meridional wind along 113°E time
section (unit: m* s ') during 4—19 February 2014

(Black solid line represents cold air activities)



5% 12 3 Bk AAE 14 - 027WIHE =W AR XS LA B 1505

55 UG R IR« O R SR TR i e K
BRPOMER 6 m o« s H IR 2 ) A8 LA g T
oS Snm AL, e ot AR RS AR A S .
55 = UG TR AR o Ot R 0 A A SR 1) b e i )
35°N,18 H R T Mk B& 18 25 0 B I it » 3 B2 IR
BRI B B K i K

3.3 ROFRRERH

2L T20 ) 19°~21°N,109°~114°E JE FH A
SR B, T30 R/ 29°~31°N.109°~114°E i [
NIRRT DL T20— T30 {REXMRE. MNME
X3P 2 g X BE IR B AT WL 7) .2 A B A
S W X ., 5 3 NI KA MM
P IR B — 3. T LA DX B A AR AR 5 R R A R
o N A o B — YR AR = R R Y DX A
S0 A SR X Ui AR T KL R R IR X
1) A R 071K J2 0 e T 4 5 AR R L IR R T
AR A F) T2 1 25 SO B i a0 T, R B
5N R A KR

4 FEIBFFHEIT BT

SIHTIX 3 Yt T 32 R K I B U Ik

2HA5H 9H 13H 17H 19H

B7 201442 A5 HO08KFZE 19 H 08 I
T A DX 7 2 X i B (L. C)

Fig.7 Regional average front intensity from
08:00 BT 5 to 08:00 BT 19 February 2014

F TR & A UG R A2 R 2 B K [l
3 B 8c) s 111 Ll B A 1L S 459 28 DR 35 L Al 75
Uit B B B AR AR, e RAE A 25 dBz 245 97 )R 9 &
AT 3 km LLF (F 8d), 45 & # 25 i £ v 40
([ 3b) 1A Rl Ak )2 A7 16 B0% U B 32 22 DL/
EhE, B =W (E 8a Al 8e) # LA FLZ R
AR K T 32 Ho e KA i T 45 dBz, 35 dBz
4 [0 3 1 R 4 25 B 62 T 3 km D (18 8b i 8D, Ky
G5 L B9 75 355023 1) A K IR & 55 45 o L 1 4 2 il 4%

K8 201442 H 9 H 01:14Ca, b),12 H 11:43Cc, d)FN1 18 H 08:35Ce, 0.5
R4t E T (a, oy o RIEEFNAE (b, d. D
Gy S5 238 TR T v 2 1) A T
Fig.8 0.5° elevation reflectivity factor (a, c, e) and its vertical cross section (b, d, f) at 01:14 BT 9 (a, b),
11:43 BT 12 (¢, d), 08:35 BT 18 (e, {) February 2014

(The cross-section is paralled to white line in reflectivity factor chart)



1506 A

% 5540 %

AT A AN CE 3a) B — U R A W) I 0 A 2 i A7
FE A Ut B B T R s AE A SR R, L 057
A0 £ 4% 1) 3 J3E TR 40 T 4L 25 e B 25 1 P (R 7 1)
R By 2.5 k) B 3 RE A AROK T 1F 3 32 T AR
RZH A AEFE (B A F T FEK 455 5 &
Ji& (R WA A5 2011 BI04 7K [l 3 46 98 v 45 B 1) Bsf
], I HLAR = W FE I A b Ak 2 A7 7E (B 30) s
OB UGS R I T R RS

5 4%

A SCHE B X 2014 4F 2 H F AR 3 IR
HRAGS R RS Z 4 DL A Y
[ 28 5 45 5 B iR BB X EL A AT A5 B U R 454

(D 3WESEBRP RS ZHREAUEH
[Tk I IR (A= B AN R (A= 87 R BN TE = 52
AU IR R 55 DL S DX S T R A DG . AR
U R O RNV A A e iR L 1R R A R B
JEI B W30 8 7K 5 J3E 5

(2) R ZEMRTRXE R T 3 Wit R R K A 2
2% T 45— R TR 850~700 hPa 22 [A] 1 i 2 45 B
i,700 hPa fF7E R B2 =0 C Yy Rlfb )2 . Jf H 925 ~
850 hPa i EAR T —4C M EEE OCLAIT . Ik
TR 0 43 1 DX B VR s B U A R IR R
0CHES . HAMBZFE OCUUT , It —FF Rk P T 5 58
S BB RS A ST L JF HURE R IR R BRI,
efadtnmEs,

(3) KR53 J1 %A 12 Wi 43 B 45 2R Be B 4
BB 3 U FR R 55 25 R . B — L SR AR KR
i 2% WY S iR g b L T EF UG R KRG B
| i S N T A A R I I/ G U A A LTS 74
O X A R R 0 . 3 YRR S 5 AR T A AT . W
AR A R I I 1) G HE L 0 AR = UGS R R
R e o B VR S R IV I SV AR BN

(4) 228 8y T IR GERE 23 BT i S i 3% =5 2 G 1) 2
5o BT R UUZ R = K RN R L =R
b AR AR LATR A P R K [0 g Sy = 398 B R AR BT 1) 15 K
R REIK I . 55 = U R v ST A R 1 o B L
RPIUCGT R R IR R . P20 1 VY R R IR
S RIER B ARZ R G A R Fais - £

AERS . T BOM T PR R .
&% ik

PR % iF LA, B4R, 2012, 2011 4F 1 J 1 5 F WA S tE R |/ R
SURFE BT BT ICE L 31(2) 1 141-148.

FEANFS L EENY SR B2 3F. 2014, 2011 AF 0 5% M 5 AR IR I ok R R R
JREBEFE. RAFE.38(1):61-72.

SF RS SRIT L L AEL 2014, St MR RO B BR BT 5 45 1 B L AR
I k. KRR .38(4) 1 645-655.

ARG 3% B A » 75 . 2009. 25T 22 % 8 K AUH K77 50 S
WEZRE 0. BT RG24 40,2006) . 767-771.

B T LS S 2010 B R AR ELG A NGB HEAH—
2008 A v [ 1 J7 AR R S vk R O 09 SR BB A TE R L 29
(2):159-165.

H/NE BT L A5 48 2008, 2008 AR I AR i VK R RE R R E R A
R AT, % .34 (11) :47-53,

e, 2009, 2008 AEAERT R UK R 9 B BR K E AR 18
(2):1-3.

WAL 2012, FR [ 4 75 VR TR A0 UKORL KA 1 I HL ) S T4 IR A5
R4,38(7):769-778.

TR IR, 2012, Hh [ AR M X4 7 PR KORT S R LB LR T R
%,38(1):96-102,

W 3. 50 A 3E LX) L. 2012, 2008 4F 1 H B 7 — W UK % K S 9
XY JZ2 2571 = W BRARAE. RSP, 36(3) :507-522.

FARE WIS, X9, 48 2008, 2008 4F 1 o [ v 5 1% TR 55 KO
RAFFE B R A 3h Iy 2 R 18] 25 43 B K 5 4. 66 (3)
405-422.

TR EREZ VLA LLL 55, 2013, i A IR W9 35 UK R 9 3 A 6 1 1A
SR K4 .39(5):585-591.

RS IF R 2012, 2011 AR A TR SN AR IR M & VKR R
LR A3 . 4. 38(3) :291-299.

VA Tepk, B 24, 56,2006, 2005 4 3§ — R IEW RS R 12
Wi 4r BT . K525 32(3) :49-55.

o4, BAH, FLI. 2009, “AIRR T T UK R R A5 R A KRR AT 43

Mr. KB, 67(4) :652-665.

TiAE , BEHERK /N A B8 2010, RIF T — O3 RS i 235 1)
TR E. R4 5. 27(3) :56-60.

W% BEAE WL IR 72 L 2L 2009, 2008 4 ) 5 52 T 5 0 E ik B4 AT
5P ,29(6) :838-843.

e, v R, FHAE L 45, 2012, 2011 4E 01 T 52 T 5t R A A AR R0
B 43 #T. K% - 38(7) : 848-857.

M R BN KL 2009, 38 A T 2 L — AR IR R S UK R
TE RSN, KB, 67(3) :489-500.

WG B AR L A5 A, AL 2008, 2008 44 i [ j 7 R S8 1 vk R T
T e TG AL B 4 AT KR 2R, 66(6) :1043-1052.

SR, K EE B, SRR L ZE 2011, E B2 W 2008 4R W) I 7 A UL vk
TEH RS PO KL .27(3) :345-356.



