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Abstract Based on the monthly mean outgoing long wave radiation (OLR) data from NOAA, the ERA-interim reanalysis from
ECMWEF, the precipitation data from GPCC and station precipitation data from NMC, by defining a convection intensity index
(Iopr) in the Maritime Continent region (MC hereafter), we have investigated the characteristics of convections over MC and
the relationships between the convection variations over MC and the precipitation anomalies over the Yunnan-Kweichow Plateau
(Y-K Plateau hereafter) in the period of late fall to earlier winter including November, December, and January from 1979 to
2013. It is found that the intensity of convections in MC increases linearly during the past 3 decades. Besides this interdecadal
change, the convections in MC change with periodicities of 3 =5 years and 8 — 10 years. When the I is positive (negative) ,
i. e. , the convections region are weaker (stronger) in MC, the precipitation is found to be less (more) than normal in the west
of the Y-K Plateau and simultaneously more (less) in the east. There are three mechanisms responsible for the precipitation a-
nomaly in the Y-K Plateau. Firstly, the anomalous vertical circulation between MC and the Y-K Plateau connects the downdraft
(updraft) over MC and updraft (downdraft) over the plateau. It seems that the terrain may play a role in inducing the precipita-
tion anomaly differences between the southeastern and the northwestern parts of the Y-K Plateau. Secondly, the divergent wind
components in both the lower and upper troposphere as a potential vorticity source directly induce the vorticity anomalies in the
lower latitudes and in the southern part of China. Thirdly, the anomalous potential vorticity in the tropical region north of MC

perturbs the atmosphere, dispersing wave energy from the tropical region northward into the Y-K Plateau, facilitating the ma-
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intenance of an anomalous cyclonic circulation there, and inducing rainfall anomalies in the Y-K Plateau. These results are help-
ful for us to better understand the formation mechanisms of precipitation anomaly over the plateau and for us to find some use-
ful clues to precipitation prediction there in wintertime.

Key words Maritime Continent, the Yunnan-Kweichow Plateau, Anomalous precipitation, OLR, Late autumn and early winter

 E FAEEEZE RS R (NOAA) [ /M P48 4T COLR) A - 3 %Rk B w35 £ E 34k b0 (ECMWE)
ERA-interim H F-3 54 M7 88k 42 3R K S 0 (GPCO BEK B2k K h B A2 8 B R R4 15 B b0 345 o [/ 756 3%
FL LI 5 A 3k R SC— AN T 9 A ol X 0 3 9 B 4 8 (Loww) » 20 B T 9 1 i IX 8 (Maaritime Continent, MC) iT 35 4 3K
11 A — AR 1T A XS S ARRE IR 4878 T 11 H—WRAE 1 1 3 1 O i DX 3 0] 0 176 3l 3 B 1) 4 B A2 46 5 TR 3 == 0 e JR B /K 1Y
BRFR . 5SRO R X O 0 S BR T A R W AR B AN R A AE 35 a J 810 a ARG M. 240 M K
X33 %ot 37 9% 24 55 (3D B & 2 5 e T P S R K AR 20 (22 AR MK AR 22 () & 180 R 1 308 22 T K 43 A 2 S Ik Gl . Bk
= 5L K SRR I IR B 3 5 T — R TR PR QRS X 5 = 5 R A AR B SR T R Y R U T S
T P R X b T CR U0 SO T 3w S X . 1 25 5t D5 I T BB X 2 5% 0 R R K 5 A 7 o 3 AR G I 3 1Y
F2 B 7 A T R A 5 VR Y R X 38 ) O U2 K2 A R ORI O 2 B2 RS A 32 3 B R R R DR X R T
E R iOR A TS ERNE R ok S G ) =y =5 B i ) | B VAR N P 3 5 0187 0 = = Ve e S E 2 i R W8 ¢ B D o
TR p T R R DX SR G B A 7 1 i T S e 0 3 B B0 A i R DA A b X ) = B i R R L AR AR RO e A
ZHERELSHARE RN T EEEM, XEERGHFIRZ = 0w RL E KSR 5 T8 AL DL & F 4R 6

oK S BN R TR T A IR R .

XA MTEPERM . ORI SRR, FAMCU AR S . BT &

FEZESES P462. 4

L 5 F

S Y - B BE - O A IE X A B X 2 —
SR KBl (Maritime Continent, MC) , Higk 58 X
1E(10°S—20°N,90°—150°E) yi [l . th 45 T 5 05 5 1%
41K (Ramage, 1968), X — X ik B A M EE 19
PR REAE o HL A 48 X 0 1 2l BE % 2 XUTE 3l &
X DB A 0 BESE W K B R R R
b« FF 5 W 224 b R0 2 b X R AR AR B

H 20 it 2t 60 4R LA, AN R AR 4 i
T K Il DX 3 B A A I B LB e R T i 2
oA T — s H N R, i 5F (Chang, 2005a;
McBride, 1998) 3 B , ¥ ¥ 1 K il X 0% K 7Y F5 AL
M 2% S L AL ERA R R B K PO TP
EER Y Bl B B B AT 10°N DIb i X,
XAMBEKMENEIL B 2ZE RS REE G
(TCZ)TEZ X BN 1 2275 1 7 30 A XT B (Qian, et
al,2000; McBride, et al,2003) . [RIH} , 1 3P K fif
DO 3t 5 b 2 Bk ZE 2 KR AR AT R R R G
AL S 4 28 3 26 AE XS BRI 2R i R L BDRR FR 0
BRI KR L IFIG . & F R EE D E M
T RNV A0 RSP 1 X 3R (Meehl, 1987 5 fi] 43165 45

1996; Chang, et al,2005b; Wang,et al,2008), if
K T A X0 R 2 1 R 0 i P A R 2 v U A
Jis (60 B A2 A IR TE AR RS PRV T LA R R R
it 5 I A0 AR T SE A G (Lau, et al, 1983;
Yanai, et al,1992; Matsumoto, et al, 2000,2002;
He, et al, 2006),

T M Ty DX 35 ) M A2 Bl 7 4 sk e A2 gl vh
P18 A0 SR BT b DX 2 PO A Y A
AT B A A 5E P (Hagos, et al,2010) , fH— Ik
SRy s 22 R0 Ut S BIK B A T8 A B Y B K RE R U
Wik 7K 3 R v R A A 3 S R AL J 26 B X iR
T, A7 Bl T I AT 200 1 4B I 0T I 15 0 1 35 AR
o PR LA B850 1Y 52 I (Ramage, 1968 ; Qian, 2008) .
P Y 2% 2 XU 3 5 v ] g T L DX K AR B R Al 5 B
18 S5 AR B A% — 25 5 T B AR 0 L B RE DR )
. (Tao,et al, 1988; Ding,1992; Lau,et al,1997;
Wang. et al.2004) . 7 g 7 4 O il DX 380 f) 5 4
2 PR At mT X e R BH A . 20005 R AR 45
2011) fzdt 3 f1 4 LB (Neale, et al,2003) S A% 7=
A

A58 (Wang, et al,2002)iA K, 1 [H = 5 5
ERAIBEHEEAE T B0 XA AR T AR ZE X



B PR - KT 26 T 1 At DRl X3k 1) /A B 4 B A2 A B 5 = B R K e R R TR R 72

e b R T LK R A3 B A 2R KGR B Y ek
PEHAHT . AR P E VIR X TR R X
T2 52 R 0455 25 B v D 7R P ] G e DX R K Y
HEERSARG. AU (ERSE, 2010048 H . §i
11 ) B SR D67 R T, 1 SORE 98 5000w 55 5 1 SRS
T KRG L T 5 113 H o [ 74 g L X R K
i 2 s I Z KA 2D o T A 2 22 T SRR g 54 (559D 5 oF
B AR (P9 B VT H i S DA g 8 4 il DX % 7K g
Z () 1 2 5 B AR B 1 B K i 2> (£2) (3K i £
&, 2014), 2009/2010 4 V4 g M X 1) & K E S KR
AR AE PG KTV B FACHS 18 58 B i R o7 O 7Y R S
T 2 G 55 S V% 25 AT Bl BE AR U AR 19 PR IR T
ST QiR 4, 2012; ML, 2012), 4k,
52 B ENSO. 7 8 & Ji #4801 & 8l JiAE T MJO 4¢
S (GFAHMEAE, 20105 B 2 4, 20115 B RS,
2012; Li, et al, 2012),

25 LR B X VR K R X3 X 9 Bl K
HOXE v E SR O T — S W5 AR A i = X
A9 4% Z5 1 T PR A Gl X 30X 3 T 3 1 0 A R A A TG
S AT . [ B, 25 5 iR O 4R ok T 5 5 R 5
Ko TR Rty DX S84 S R BRI I 3 i) B 2 e i
KU HX = 5t i B A SR R e (AR OO0 T . AR
F A AE 53 A R 1oy S D8 i S R AR 1) T R DR
DX 30 L 0 S AL A LA B R S & B R
K H B IR FR L R 2 Hh ) A R K TR SRR L &K .

2 YRSk

et B BEORE AL 4 - 56 [ [ 530 v R R AR B R
(NOAA) Iy ] 4K P 48 5 COLR) A -2 %8 K} (Lieb-
mann, et al,1996) ; KM 3] 55 (8 4R 0 (ECM-
WF) ERA-interim H “F 3 743 1 % £} (Dee, et al,
2010) , A FL U7 1) 14 )2 B R A6 X T B
S TE S AR B L HCRE A L DL B BB KO 4 R
¥ikh 2.5° X 2.5%, iRl T 4 Bk R OK A
(GPCC) 4> Bk Fifi 1 J °F- ¥ B 7K 9% K} (Schneider, et
al, 2011, K P FER R 17X 1°, hEA LR E %K
SEAME B PR R T E 756 3z B IR,
F 19792013 47 TC il (1 2 Bt = Ji b [X 88 3l H B
IKGERE(88 AN i Ar A UL 1b) . X B 2 5 R SR Y
T e XN 2 B S B X S R (210

30°N. 97° —110°E) . #FsEmf Bl 1979 —2013 4,
FE SCMRRKHT A AT —4F 11 A £ %44 1 A, 2013
R MREKATA RIS 2012 48 11 2 2013 4 1 A,

F 2 iz L B A 85 B DA R G 1146 3 45
Tk BREEBIUEHIAN, SCh BT SR e 3 AN AW
S-S5y g LA A A D 25 T A S8 48 TR ) B Y
34 A E R 24 (19792013 4F) -4,

BV 1 I 3k HEL 38 BB Bk T A% A Sy T 5 B B
FEERIZREETRFEEREELFELN AR
MARR) 4 A AE 11 A BWAE 1 H KR T B
HGR B TR AR R 11 A BRAF 1 H K
oy 5 AT R Z 5 fE 7R R

3 mutEE 11 A RBWAE 1 A KRRk

7 B i VR A2 P 2R R R T R TR T &
T2 5B 4 B KR IR o A RRAE . = 5 BN
Z 510 F AR K 5 2 44 FE K Y 80 %690 % (&
la) . B 10 J wg /b Ah, HoAx 5 A4 1 i B Kt ¥ 78
100 mm DL b s RAE H BAE 7 L Bk ik
220 mm, [ & AERE KM E ot das B T 18, 8%,
TI7E 528,11 H Rk e 10 H 3L T B 2 TR,
12 H BB AR BEOKER 2 20 mm, [
IK AN — B4R 2 3 H BB 4 A A BB K m
/NEFETE A R R K S 2R 100—20%,
Horp 11 A BWAE 1 H BRI RS 7% 4 4.

KT S R 11 H—W AR 1 H K o i
FRAE 4 T s R Bk 3 N A R A MK i R A A
AR oA (B 1b) . I 1b 8 0,11 A — K A4F
1 H MR K 8 X 5 i 7 5 5 e B AR 3 X =
T AR AR PO AL IS AR 3 48 38 A X8 T 7E 5
f1hy eI A DUV R — O B Y R K AR X
ZARE X H BEK AL TE 15 mm DI, 34 H
SRR R A I A SRR B 5t
JEAR B X AR AT 5 706 L b A E R =L T 10%,
6 376 R 2oL A v IR DX I P (E = R RS R A T
8o M B 0 o 5 R /K R IR AEL DX AR L 1 2 =
LR Z U1 —A 1 3 A H BEK A H A 4% L
T o BAh R e MK K R B 0 i sk (R
IO FEF], BR T = B LA S 53 M b5 19 35 43 Xk
N2 AAN A = B Y B K R IR Y B
12 A1 At 12 AfgZ£.



728 Acta Meteorologica Sinica Sk 2015,73(4)

240 =30
1) [ Precip :
200~  —————- Percent [ F25
B 7 L
R
160+ 20 ~
g 1 e 5
i ] Q Ve L o
Z 1204 15 &
2 80 AN F10 &
4 /| o
= ] N L A
k] i . e r
=40 \ﬂ pR ES
: \\ - H E
0 ] T T T T m m T T T T T L 0
Aug Oct Dec Feb Apr Jun
A &

B 1 =5 5B H K G b g A MoK i 3007 mm, B8 o 4 4 HO M 11 A BIRAE 1 P F SRR 43 A
(b, B A B B, B AL mam , S 2R 3 A T B B 48 1 40 bE L 250 [ D 88 AN 0l AL B i Sk S i i R R K AIR (B s BRI AT 3
Fig.1 Multi-year mean climatology of monthly precipitation (a) and mean climatology of the total precipitation during
November, December, and January. Clear bars in (a) is for monthly rainfall in mm whereas dashed line for ratio of
rainfall of a particular month to the mean climatology of the total yearly rainfall (in percentiles).
Shades in (b) are for the 3-month-mean-rainfall with arrows for the month when minimum

rainfall amount appears. Open circles in (b) represent the station locations.
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Fig.4 Composite differences of anomalous percentages of precipitation as derived from the station data (a) and

from the GPCC dataset (b). Shades with grey are for the values at and above 0. 05 level of significance using a t-test.

hown in (¢) and (d) are respectively the vapor fluxes (vectors, g/(cm « hPa ¢ s)) as well as the divergence of the fluxes

(contours, 10 “g/(cm? » hPa « s)) at 700 hPa and those as integrated from the earth surface up to 300 hPa. Shades

are for modules of vapor fluxes whereas the cross-hatching areas for the significant values of divergence of vapor fluxes

at and above the 0. 05 significance level using a ¢-test
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