32 % A1 ¥ %

2014 4£2 H

Journal of Arid Meteorology

% %

Vol.32 No. 1
Feb,2014

W2, FESCHE, BORIAS, 4. G 30 a Il PY A R AHZS IR K M GETHRFE S LSRR [ )], 5 04,2014,32(1) :23 - 31, [ MIAO Aimei, DONG
Wenxiao, JA Lidong, et al. The Statistical Characteristics and Conceptual Model of Different Phase Precipitation in Recent 30 Years in Shanxi Province

[J]. Journal of Arid Meteorology, 2014, 32(1) ;23 =31], doi;10. 11755/j. issn. 1006 —7639(2014) - 01 - 0023

T 30 a Ll P8 A [E] 1B AR BE 7K B9 Se T R AE B i iR BY

WEM EXR , TAL L E

3 WIAN==an|
W, EHE

(LI ESRLE, W KJE 03000652, (NPEES 4R, ILFE K 030002;
3.V E R G MS H0, v K 030002)

& E ALV 1981 ~2010 4F 108 3 b 1 B 7K 00 I 5040 , LARE /K 3 =0. 1 mm i H BOR R R,
XF PG 108 A~ EL i AS[FIAR A FK BB 25 43 A FEAE B AT T 4307, S5 SR 0 - 398 QPG P LR Ak )1l
(LU AR ) SR H A SRS BB T W e 35 B RGBT 448 2Z 8330 a [a] 1L 76 1) [ N H
BORFES H B3I 3.333 d/10 a F111.529 d/10 a f#aHE/b, M 25 B LL 0. 34 d/10 a By#4
I L 5 11V XIS R TR H B0 (b R 3 2 [A) 43AR 30 1A PU BRI/t 34m T AR R RRAE , T e 55
H 5 b fa 34 14 2 18 435 0] LA 2 5308 22 R 4 T D 3 8 22 B 4 RO R A 5 380 RDT M P 3 2 B 5 H
BB A o R 1) DX I8, 328 SR A A TR S0 s A R 1) X3, Sl e 5 O 2 i A 1 X
B A 328 AN MK FR YR NCEP M YRt AT 4 o0 45 R R . B 2 SR A B3
FRIRAS T TR, 0 °CJZ i BE R T Mok M A R AR AR LA EZ IR 5 -3 C A0 C U 1L 78 g 3 Rk
FHASEE AR 850 hPa F1 925 hPa [HIG FLE ;3. 5 °C U] Ly 75 b 3 R e Y 440 b DX o K AR 25 kA 5% R g
850 hPa JH & 1) 6 FH(E 5 PHAUBK 2 25 R A Z AR R KT, A S R MK AHAS 1 0 2R AR Bk 8 28
SARAZHS KRR, K7 VI AR 2R M R ARZS 19 53 S 2k

SEEEA AR s SETHRHAE s M

XEHS:1006 -7639(2014) —01 -0023 —09  doi:10. 11755/j. issn. 1006 —7639(2014) -01 - 0023

HE5rE S P456. 8

E1

B L2 0 R A AR 7 7 3K, AEAMY
XIS I TIUE ) M S RIS J3E 2R MOk By, ity HL
X KA S AR AR T {5 B2 20 T e S0 22, ATk, 2K
A AT AR I 7)ORH 285 B AT T el A R
HE, WFREY 24 h BRREKEGEE] 15 mm B, %
6754 DX A A A U 5 — S e T, X AR AR O A
GIRIERUBN Y o e PO Nl K7 QRS Ao
RILREEETF A B 2 BT (AL R A A6 AL A 2 i 1) —
o X RHIT, AR KA SRR, 1S mm B
s/ ARG, X T AE AT AL 2 2R PR ER A
AT WA A R R K AR S 2 S, I oy 2
XFIRTT BRYIZ AT B AR 772 B 1Y B Wl A8 A5 A P 5

s HHA:2013 -07 -25; 2 [E HH#A:2013 - 11 -07

SCERARIRED : A

R A AR A5 AR B T B, I a8 AT S 2B
PR A S0 ) AT BE AT A, A 2008 4R 4L FR Y vk
VR T AR A T [ B 7 X ok T I Ak A
Mgt B AR A S S R G SR A K 2 T
e el AR, 2 2 3 T A8 A SR P E I R
Wi T 20 a o, TR TR AR A 5O A 2 1
=5 BT 5 TN D A i A A R IR A T B B 2 43
Hi AT A AR ZEHFSE ') AE A R 7K A 75 TOU4 LA B S [l
FASHE K GE AL DT AR X 00 T2
F L 30 a (1981 ~2010 4F ) W8 AHK & 4% — 3¢
FLAYNIR] (4 B K R 25 HEAT 83 20 W7 (9 B0F 98 T4 o
Ao ASCERE R L PE 108 AN S 3 5% 3T 30 a [
i TR A UL, 4 B S [R] B A A A 28 R A7 8 1
SrHE, FERIA 328 NTIRETR IS T I H ok i

EETE : PGB LT H T GIS ithim TR K FH WU 5 AL 4 AR S (20090311083) ™ AR IR SR RAT AL 22 5550 H & Z=FE KA
AR AR B FE (GYHY201006010 )™ | ot & S5 ) 5 B 45 A AR 55 0z 5T B 1l 04 4 o ROBE R 323 Bl 55 st i
(CMAGJ2012MO09) | i [E S 4 Jry T 57 L30T 2011 4R 1L P 27 9 22 ROEERFIE XS L2047 (CMAYBY2012 - 007) ™ 3R [R] $F B

TEB R AT W2 M (1960 ) Lo, INPERIA A, TEARZ R T, 22 28 S S 0] i R AU B AR R R 3 1k R AR B AR WAL E — mail

mam1226@ 163. com



24 + 5

X % 32 %

FEGORA S NCEP 504 50R}, 23 Hir F K AR 25 A A2
ARAC IR SRR, LASHI AR A 3 K A 25 T A A Al 4 i 5 4
bR, AT KA 12 1 WK AR 25 9 AR 3 ik =
%, I3/ TR A A TR R TR T3 S i S 2
s B RIS S S5 A A A A A K
I SRSk
ARTOF R (A R DI 5 R 5 2L
FCH R K & =0. 1 mm (9 H 8RO E R AEFE A5
108 3l BRI HCE P44 TR AR B AL AR Y
JEUG TG0 T H 3R AR AL ™ i, BORL 280 [
SR AT, U M B . BORMEAUY 1981 ~
2010 4, 3130 a Py 108 ANE T B /i A
RIS, BRI 434 2 2R T AR R 1L P8 A ) AR A5 B K
M H B B4, T & IEKAE 3 000 m L)
B AT 700 hPa R R T SRAR T 1L P L v
A, PRI 108 s BB RN 1B I B
1.2 77k

TSR BORNAL AL AR AT DL R U R
HAPE R ANIEIE . ASOR A TS R 8 i R

1.1

111°E 112°E 113°E 114°E
(a)

K1

111°E 112°E 113°E 114°E
(b)

(AR ) Y 2y XL PG 4S 108 HR [ AR &
WK 7S AL R AT T 40070 SR PG s A R e 3
TR R AR S B K 2 A= e L0

2 SR

BEKESHISIR S B4

1981 ~2010 4E ], 1L P44 -2 S H 40 1 24
d AR DXL T 1L P A P L R A AR T 7 B H R
1436 d B DA T M B P, B 2 RS H A 41
d, HBUAET 00 128 5 3 P g O B S H B
I (P& Ta) 5 R TP-4 H RO T 3.8 d i1 X8,
EEAE TP AYALE A P R RRA AR FR ML IX (] 1)
e T2 BB O 3 A4, Bl T g &
JINEE N, P32 W Je 55 H e B4 6.7 d.\5. 4 d Al
6.3 d( & 1b) s FHRERT H Rmg i 2 FALER, s i b
DA 24>, 3 TLFE RN )N, ~F 2 B iR H B0k 2
110 d #1107 d(& 1¢)

TFE AL T L PH PH LT, Wk 1 402 m) AL I
(RLTF LI PUAR R, TEE A 1 312 m) PR RN H %8 F
HIREE H AL SR S H B T 2, B
MR XS 1L P R K Y 22 SR T B

2.1

PN

B

FH IR
HI Finis

85
90
95
100

ot 105

sk 110

111°E 112°E 113°E 114°E
(c)

P4 1981 ~2010 4= AR A FEK H &S 8] oA

(a) FHIRES HEL, (b) P IS H AL, (o) FHRERT H 4L

Fig. 1 The spatial distribution of average snowfall days (a), average sleet
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2.2 AEHESHEKEBENEER S HEHE

A 30 a ok, Py DX AS [ AR ZS A K H B0k
RS ] oA anEl 2 fir sk 1981 ~2010 47, X
SRR TR DB T T H R 2 s, 4
A RER T X T HBCEREA DA S e vy

T X RS H B0 b R i I I, [ H AR
IPERAE ~4.2 ~ — 0.2 d/10 a Z ] ([&] 2a) ;B H %L
AL R A3 (8] 53 A S R ST B RCE A S 2 6] 4
AARARL, LG VG S 349 Ay o/ 4 5 1) DX 3R, B R H
OB -10.9 ~ - 4.0 d/10 a Z[a], Horh iz



14

TG < 30 a L PUS [ AHZS K R S THRHE AR AR

25

SRR SO AR B, W H SR A —
10.9 ~ — 6.0 d/10 a Z [ ([ 2¢) ; FEFT H B £ 4
MK BE T A TR RO R MK, B 2 A
0.0 ~2.54 d/10 a Z [ (& 2¢) 53 30 a, IIPG44 K

C Vel
A2

Kif Il %3

i

Il 3

B

111°E 112°E 113°E 114°E
(a)

RIS BHAR
fix

111°E 112°E 113°E 114°E
(b)

AR I e Sy H OIS Z a4 AR O S H AL
W2 i (1 X, 2R AE 0.0 ~2.1 /10 a 2
] (P 2b) B i W e 35 H R0 22 A fe R
Xk, 2% 1.0 ~2.1 d/10 a(# 2b)

K

P

A

KoJE ., FHIR
o - i j
Ve F R

-10.9
-8.00
-6.00
-4.00
-2.00
0.00

2.54

AN\
16285

Bk
111°E 112°E 113°E 114°E
(c¢)

B2 P X 30 a ANRARAZS A REK H 8L A i es [l oA (7 - d/10 )
(& 2b i (o X i i 95 % 2 VERG S, 18] 2a FIE 2¢ 138 4 XSl i 95% &tk 4 )
(a) FEE HAL, (b) MRS HAL, (c) FEFT H &L
Fig.2 The spatial distribution of the variation tendency of precipitation
days in recent 30 years in Shanxi (Unit:d/10 a)
(a)for snowfall days, (b) for sleet days, (¢) for rainfall days

2.3 AEIHEZSFEKHI R E 5 5 FHIE

P RT AL #5 K, 1981 ~ 2010 4, &4 {47 8
AU cA Bl I A Je T oh x5 4 HAh &
AFEVRAAR ; B IER A 1A G, (g IEER R >
3 DX KR 285 DA ] 2 {EL7E L Y g 4 114 4 DX
AR B A S R BL (M) o 5 ~9 Ha
B LA KK O 3,1 H a4 AR 2SRk O 3,10

~12 A2 ~4 A0y WA [ 25 RS DA KT A TR
R KRS () o I PEBIE S 2%, AL T [R) 46 2
AR 3B SN )1 T4 i BEAH 22 1 000 m, [ 7K A ZS IR
)R IEA DL AR, 1230 4 ~ 10 7 Bk A 252
S, TR NS ~9 A BEKARZS LS 3 (
3),7 AW 2 B B e AN R A
(1988 4F) .,

& 201 g
5 IBIR ;E— izl
Sl
10 O e
T 8 =
m 6 m
4 3
2
0 \ 1
1 2 3 4 5 6 7 8 9 10 11 12 1 23 4 56 7 8 9 10 11 12
J 7

3 ARG AR H 80 H oA
Fig.3 The monthly variation of average precipitation days

for different phase state at the representative stations



26

324

2.4 FRBEREKBBHERELES

1981 ~2010 4F, 1l P4 45 4F-F- 33 [ W H 0 95.
64 d AR H AN 24. 72 d AP 2 W e & H
Bl 4.21 do NP 4 aTRUE i FER H B H
B TR S T R A R - 3. 333
d/10 a fl - 1.529 d/10 a ( 3@t 99% BEEEKL)
M T4 10 a [T H E08 > 3. 49% MfE S H B0
6. 18% o WIJeT HACAH LIS, e 5k
] 0.340 d/10 a( @it 99% B BT ) , 4124 T4
10 a FRE HEUEZ 8.08% .

1981 ~2010 4, [T H 8RB0 W] 4F PRl

—— T HEF

TRARAE . 20 fH22 80 AR AN 21 289 % 2010 4F %
WHESZD T 2 A~ B W2 50 588, 45
> 1981 ~ 1986 4 1987 ~ 1989 4412001 ~2005 4=,
2006 ~2010 4, AR [A] )2, 1980 44T, &M H £l 2
FRIAEGY 22 T > B A0y, TR H IE B S A 4F 403 2 i
SR 1.5 45 517 2000 AEARIULR T H 67 B R A7 13 2
IEBEFY 1.5 45,2005 AERERT H B0 30 a Hoflw/b
TR E 1) — AR, FARSF-HIRE R H £ > 15,21 d,
1990 454X, BRI H 30 B0 B 8 4 /0 25 %%, 0 H it
B R AR O R IR 0 1.5 £, o 7 85 SE 1 H Y

i s A P2 W S K T IEBEF H (& 4) 6

201 -3.333d/10a ! 61 0.340d/10 a —— R EAY
e b CHIFBEF) Jhesll
E’J_ 10 Rz
==Y
m O
-10
_20 ) N S Y S S N e | _4 § NN Y S [ S N oy v |
1981 1985 1989 1993 1997 2001 2005 2009 1981 1985 1989 1993 1997 2001 2005 2009

-1.529 d/10 a

5 H BT
(=)

-20

—— T [T

ik (% BT )

1981 1985 1989 1993 1997 2001 2005 2009

K4 1981 ~2010 4 (L P44 A AR S K H B0 AL %

Fig.4 The variation trend of different phase state precipitation

days from 1981 to 2010 in Shanxi

1980 4FAX, FES HEE 1 1 2 N5 H A 2 5 fii
DHYAEEE, 4l 1981 ~ 1983 4 1984 ~ 1987 4F,
5 H IR0 U 15 A%, IR HAY
P B AR I 0 R T B H L 1989 AEFE S H AU
iT 30 a SKef 2 ey E I —AF, UAR-F I T H AL
iz 11.00 do 1990 440, FEH H & 173 A%
H i 2 5 I /0 19 588, 73900 0 1991 ~ 1993 4 (1994
~ 1997 4 1998 ~2000 4, &5 H -4y J& IR B
FE 1S A SAE S A f B R B W] RO T IR R
FEH L1999 4FRES HEUZIT 30 a e fin /b o™ B
1 —4F, FARF 2RSS H &R b 15. 64 d. 2000 4F
5 BB 5 R AE AR 2 B S
SRDEITEY SR N i ;2 S S

1980 4FAL, MR T H & 25 0 D 535,10 a
A 8 a ;1990 ARAX, Tk T H BT /EF- 4
(ELRRFI , SR R e Ty H A i 25 A 2 55 TR P 2
2000 A4, M HEEE T 17 3 ARk S H W 2 5
PR/ RSB, 43524 2001 ~ 2005 4F 2006 ~ 2008 4

2009 ~2010 4, iS5 HBER AR 0r-5 T P-4R 0
AR (ELIE B F SR 5 R s R R T (B
F-H, 2003 4TS HHOZI 30 a fefi 2 di
f—4F, EARF RS H A2 5. 94 d.

3 BRI A B R A 3

3.1 RE|ANERBEREEEEEXEKESH
=2
3011 GEithRiE

i 1 A%, 1981 ~ 2010 4F, 1L P 3F 328 4>
ZAERBK R, Horh e 2 Ul PY L g AE (K OT
LGHIT 24 h, ¥ & DAL BT 94° ~ 98°E 50°N
PAAE) ARSI A 73 H U, i 2R i (7 i R APl
REEALT 92° ~ 110°E 46° ~ 54°N) AR WA
240 HIKR, d b (¥ I O o EAE T 82° ~91°E
42° ~47°N RGBrERpYE0) AR IA 15 HiK.
5 Je AN o E AT LY H BT R R K R 2SS
PR EZ IR VAL B AR #5080 25, O AR BRe 2X



14

TG < 30 a L PUS [ AHZS K R S THRHE AR AR 27

SN IR R KRR 2 e A AR A ) ol s B 22, T DY L % 1%
23 R A e R PR A, I AT 1L P B3R — B
BRI K AT 25 K3 7K S 2 e w8 0 HE B R R )
RS AL

x1 REENEBRHRERHEEREE
MR Bk B354 BB S it
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Tab.2 The characteristic physical quantity mean value and averaged

precipitation influenced by the northwest path of cold air in winter half year
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Tab.3 The characteristic physical quantity mean value and averaged
precipitation influenced by easterly wind in winter half year
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Tab.4 The characteristic physical quantity mean value and averaged

precipitation influenced by the west path of cold air in winter half year
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The Statistical Characteristics and Conceptual Model of Different Phase Precipitation
in Recent 30 a in Shanxi Province

MIAO Aimei', DONG Wenxiao', JIA Lidong®, LI Miao’, WANG Hongxia'

(1. Shanxi Meteorological Observatory, Taiyuan 030006, China; 2. Shanxi Provicial Meteorological
Bureauw, Taiyuan 030002, China; 3. Shanxi Meteorological Service Center, Taiyuan 030002, China)

Abstract : Based on the ground precipitation data of 108 stations from 1981 to 2010 in Shanxi, the temporal and spatial distribution
characteristics of different phase precipitation in 108 counties and cities in Shanxi were analyzed. Results show that the average days of
rainfall, snowfall and sleet in Wuzhai( in the northwest of Shanxi) and Lingchuan(in the southeast of Shanxi) were most. The rainfall
days and snowfall days decreased with the tendency of 3.333 d/10 a and 1.529 d/10 a in recent 30 a in Shanxi, respectively, while
the sleet days increased with the tendency of 0. 34 d/10 a. The dcreasing trend for both snowfall and rainfall days was higher in the
west region than that in the east Shanxi, but for sleet days, the increasing trend was higher in east Shanxi than that in the west region.
The decreasing trend of snowfall days was maximum in Shuozhou and the east of Xinzhou, and Yuncheng was the area where the rainfall
days’ decreasing trend was maximum, Jincheng was the area where the sleet days’ increasing trend was strongest. The statistical anal-
ysis was made by using 328 multi — phase precipitation processes data and the NCEP reanalyzed data, and the results show that the in-
vasion of cold air resulted in the mid — low level’ s temperature dropping, and the height of 0 °C layer descending, which was the main
cause of precipitation phase change. The critical temperature that made precipitation phase transition in the south — center of Shanxi on
the level of 850 hPa and 925 hP were —3 °C and 0 °C, respectively. While 3.5 °C is the critical temperature on 850 hPa that made
precipitation phase transition in the north and high elevation area of Shanxi. In the processes that the northwest cold air intruded multi
— phase precipitation, the ground cold front was the boundary of the precipitation phase, while in the process that the east cold air in-
truded multi — phase precipitation, the low level shear line was the boundary of the precipitation phase.

Key words: precipitation phase; statistical characteristics; conceptual model





