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Abstract: Severe droughts occurred in Southwest China continuously in 4 years’ autumn, winter, spring
beginning from 2009. Because of the long duration, large scope and heavy degrees, the drought has caused
huge economic losses, seriously impacting on agroforestry production and people’s life in arid zones. In
this paper, the causes of the continuous drought are analyzed from the impacts of the anomalies of large-
scale atmospheric circulation, water vapor transportation, the Pacific and Indian Ocean SST, stratospheric
polar vortex strength by analyzing a variety of data. The results show that the common backgrounds of the
4 years’ continuous drought are weaker south branch trough, less water vapor transport over the Bay of
Bengal and easterly cold air mass caused by AO negative anomalies which are produced by abnormal wave
activities during weak polar vortex. The abnormal changes of tropical SST during the drought over South-
west China play important roles in blocking water vapor transport over the Bay of Bengal and South China
Sea. In the La Nina event, the effect of the tropical Indian Ocean SST changes in winter and spring is more

outstanding. The phase of AO is always changed by the dynamic couple between stratosphere and tropo-
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sphere in winter and spring, and the intensity and duration of the abnormally negative phase of AO have

significant effects on the drought that occurred in Southwest China in the autumn, winter and spring of 4

consecutive years.

Key words: continuous drought, south branch trough, water vapor transportation, tropical sea surface

temperature, polar vortex

5

30 FE VY R M X TR R AR LB B CRE RS
2005), 2009 4 LI, P RS (= Fg . 520 Ui, HE R
FVED FB S M X % 2 4 AR B E TR (R
,2011: 3525 ,2012; FA RE,2013; E/NREE,
2013) , B A 12 BHF S R L5 e Y LR L T R R
FRE , P XRIEY Z R R R T E K&
VEIR 51 R T N FIHE & TROK R I K PR 3
T FRAR R T R R ORI B AT A W S AT
A G E KA S E R AR L AU A X
ST RN RO/

VG R X T R R R R AR P R R £
A2 B N A AT TR A3 TADHEE
MZER . R B (2005) & ILVE AT PR R B
FEFESE R FL A 38 A 7Y 25 JXUAEG P O 559 i P8 i 1 G
2003 FF MM E RHE TRMWEEEH, &%
(2007) AR FIBAE 45 (2007) (28 K HE45 (2000) 43 M T
2006 4 5 78 )11 i Hh X2 U e O T 5 0 RRAE L 48 P
N e e e S N | Ay o Tl SR R W B 5
SE R B KRR R TR R . (35255 (20100 48
OB T S5 46 X 2006 4F B 22 8 PR i T 5 1
SO A BLRT BB A7 A BR A S AL A X IR B B A
LFEERMZE R, XS A B ER R, DLW
W98 B REM L P b X 0w i T 2
I JUAE BB 4 2% % B S UFSE T 2009/2010 4F 1Y 1 b
XFKAFH 3 ) H T2 GRFT 55,2011 B ER 4%,
2011 3% J7 ik 2, 2011; Lu et al, 20115 F B i 25,
2012; 2= 41 B &%, 2012; Yang et al, 2012; Zhang
et al,2013b), #4745 (2012) WF5E 1 V4 i IX S8 4%
ST RERNIT R REM RS RE®R NGS5
HRRTRZNEFRANSBETES TR E
BT 855 5K T 45 (2010) B 40 7% 28 & s
2009/2010 474 B HL X T 5 10 52 W 5 4 1 45 (2012)
Fi HHVE AU PRI R G S R R 1 X M TR
B R4 (201D s T NAO 5 s/ 797

Z A I AR 5 B R M A (201 2) W5 3R B L b T IR
25 AT TG RO b s 7 A RCRUIE S H PR S 3 AR
DA AL T Sfe 1) 7K VRAR XE B 38 2= 5t I, 51 R I IX
B R KK 0 /0 5 L 28 (2012) 45 H #40H K MJO
EENFFEL W BRI TR A ENREERNZ —, &
A% 5 (B 2575 12000 B 225,201 15 IR
2012;Ma et al, 2013 ; Zhang et al,2013a) 43 #7 T V4
T b DX 5 P A R AR R A Ak A, 4 1 VY R b X
By R ARG X SRR X T RAT
HE— 2L NP RIIT 50 74 g L X 2 4 4E T SR AR
o8 55 5 AR AE B B A B R L

RS A O T A S VY e e DXHE— ™M E
b BB BCE T R SRR AE . T R X
HEZ LA ™ T B R OO I s BRI
H FT b 3 A AH OGO 58 R . BRI . TR AT 95 1%
X 2009 4F RISk EZE 4 4£ T B a9 R KOs, 45T
NI Y], ARSI R RUBEE KA I S H L K R A ik
FRAE R V-3 B B B V¥ U S 1 I 2 A0 b i 5383 55
D5 TR R GE 2 T 5 AT R G o I A B Tk
— N PIZ DX T 5 A 8RR R R A DT 4
XT3 1, DX 1 52 B0 A S A 0 0 e

1 Fr R

AR SCHT RIS - (D B GRS 4 =
IR 55 D) i (4t %y vl I e <0 9 ) T BB 4R b 756
ANAG TN 3585 14 A 7K RSP 2 SR B R M BT
VG R i XS J] 7 3] — B A 108 A4S 3l 4 W2 Rk o B ] B
Bk 1961 4F 1 H % 2012 4F 12 A ,2013 4 1—4 A
i FH A0 v 0 B 4 1) 42 ) 160 AN 5 UL ity v
VG e i X 31 A3 1 A K R0 249 A R L il A5 0 A
WA 1 7% ; (2)NCEP/NCAR 3% H 40 #7 54 %
BHE AR GRS Y e S T S
R KPR R 2.5° X2, 5, | H I 4 H 17
25 (3) 3 B H K KRR (NOAA) & {1t 1y & H
S BRI F PR, AR SO 19712000 4F 30 4F
(P S EAE N A 1S



A

1218

% 5540 %

33

31

29

27

23

21

98 102 106 110°E
1 R IXIRT 108 AN 4R U 85 1
(ZFMEHRR 2013 4F 1—4 A
TR 31 A>3 AL ED
Fig. 1 Location of the study area and the spatial
distribution of 108 meteorological stations
(Triangle denotes the location of 31 stations that

are used from January to April 2013)
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Fig. 2 Series of mean temperature anomaly (a) and precipitation anomaly percentage (b)

over Southwest China from January 2009 to April 2013
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Fig. 3 Interannual variation of precipitation
anomaly percentages over Southwest China

averaged for fall, winter and spring
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