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Events in Fall in South China

JIAN Maoqiu and QIAO Yunting

Center for Monsoon and Environment Research , Department of Atmospheric Sciences, School of Environmental Science and En-

gineering s Sun Yat-sen University . Guangzhou 510275

Abstract The Characteristics of regional droughts in fall in South China and related general circulation anomalous
patterns are statistically analyzed with the observed precipitation data and the NCEP/NCAR reanalysis data from
1968 to 2009. The seasonal droughts in fall in South China occurred mainly in the region-wide event. There exist
two dominant patterns of sea surface temperature anomalies (SSTA) related to the fall droughts in South China.
The first SSTA pattern shows positive anomalies in the tropical western Pacific and the Maritime Continent in a hor-
seshoe-shape and negative anomalies in the western tropical Indian Ocean. the area from the South China Sea north-
eastward to the subtropical northwestern Pacific and the central and eastern tropical Pacific with a cooling center in
the east. The second SSTA pattern exhibits a feature of negative anomalies in the tropical and subtropical western

Pacific, the South China Sea, and the tropical Indian Ocean, and positive anomalies in the tropical central and east-
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ern Pacific and the subtropical northeastern and southeastern Pacific. Corresponding to the first SSTA pattern, the

fall droughts in South China result from the enhanced ascending motion over the Maritime Continent and its sur-

rounding area, which is forced by the warmer underlying sea surface temperature. However, corresponding to the

second SSTA pattern, the droughts in South China mainly result from the prominent anomalous ascending motion

over Northeast Asia which might be forced by the adjustment of the large-scale synoptic activities in the mid-lati-

tudes. The anomalous ascending motion over the subtropical northwestern Pacific to the east of Taiwan and the Phil-

ippines exerts also influence on the fall drought events in South China. Two categories of fall droughts in South Chi-

na are induced by the anomalous descending motions over South China, which are forced by the anomalous general

circulation. Furthermore, the two categories of droughts in South China are related to the decrease of tropical cy-

clones in fall over the central and northern South China Sea and the increase of tropical cyclones over the subtropical

northwestern Pacific east of Taiwan and the Philippines. which reduces the frequency of tropical cyclone landfall on

South China and thus results in the fall drought events.

Key words drought, general circulation, sea surface temperature, tropical cyclone, South China
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term trend
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Fig. 4 Composite seasonal mean anomalies of sea surface temperature (°C) for the fall drought years in South China: (a) Pattern of nega-

tive SST anomalies in the central and eastern equatorial Pacific (NCEEP); (b) pattern of positive SST anomalies in the central and eastern

equatorial Pacific (PCEEP). The shaded areas are at 90% confidence level



K B *

208 Chinese Journal of Atmospheric Sciences

36 5
Vol. 36

40°N £
30°N
20°N 1

10oN P&
EQy

10’ 5
10°S
20°8 1 ﬁ
3008 L OF

40°E  60°E 80°E 100°E 120°E 140°E 160°E 180° 160°W

5 AEMFKREAFS A 500 hPa FHIZ SN FY (7. 10 *Pa/s): (a) NCEEP %; (b) PCEEP #,

60°N
()

@.f %@v

40°N J) t’, o\'e? ;

30°N

20°N1

10°N 2

-3 :r‘ \

EQy —10
10°S 1 W
2005 1F o= \
30°S \\ e ll /_‘\\j/®

40°E 60°E 80°E 100°E 120°E 140°E 160°E 180° 160°W

PR DA 5 950 19 « 19

Fig. 5 Composite anomalies of 500-hPa vertical motion (1073Pa/s) for the autumn drought cases in South China; (a) NCEEP pattern; (b)

PCEEP pattern. The shaded areas are at 95% confidence level

p/hPa

p/hPa

0° 20°E 40°E 60°E

16 NCEEP BRI Rk AR A R I 22 1) R 1) 316G BEF-3R3 . () W 100°E~120°E -3 2 m) B I P 2R3 (D) WY

il FEE . B B EohsghIX

80°E  100°E

120°E 140°E  160°E 180°

20°N~25°N 441

Fig. 6 Composite (a) meridional circulation anomalies averaged along 100°E - 120°E and (b) zonal circulation anomalies averaged along

20°N = 25°N for the NCEEP-type autumn drought cases in South China. The ascend motion areas are shaded

HiX (105°E~120°E) [#)5 % T Uiz sh % YA 5% 11
S ETHa XA TR R M 120°E~140°E {5
il Ui 61 X AR R AR 8 L Tis dhixtAe R
X B S R Ulis shd Al BE A B A sRIa /e .
PCEEP RI4E R Fk 2 4F 11 1 BLiz S iE P (&
5b) 5 NCEEP #li Hiz 31117 (& 5a) F I
(2250, 7 EE R [ 8 0 T R S K A B
R UtIEs X, HA LA E R % R v AR X s

B RS AL BN BEPE | 25 T8 H Y RF- A
ARACIE. . A g TP ) B4 P AL P i B 25
WiF BTz, g B e SRR A (K
7a), 5 20°N~30°N JE T Uiz sh % DI AHB Y
P EThash (i F 40°N~55"N Ju [, X RN T
ARACE AN B L HAIE b2 15 BT B)
XA R XA A SN Utia s Al GEA AR R 2
SEIEAE . J3oh. A I B AR A (8



14
No. 1

AT EER A e R BRI R BRI 57 R AE

JIAN Maoqiu et al. Characteristics of General Circulation Anomalies Related to the Drought Events in ...

209

p/hPa

20°N

p/hPa

)

1SS
_—
(o}

/

/]
40°E

20°E

,/’,jé

80°E

)

140°E  160°E 180°

K7 A 6, {5 PCEEP 1
Fig. 7 Same as in Fig. 6, but for PCEEP-pattern

7h) . AR . VU SR R B IR AR S A R b
X (105°E~120°E) Wy 5% T Utz sh % UM, B
B 618 MR AR B2 i S8 B THE sh v b
ENJE Eas 5w b I ia shxt e g e X i S T itis
A B EEER. Bk, b RS RIHRRR
4i 5t % PCEEP RIAE R Bk 20 VIR .
RTTATA M MR BRI (T iz sh) B f B -
et SR8 VIR SC AR AR S8 L THis ) S
X, MixsestE Eash X S K2 SRS
ARG A X, Kl 8agiili T NCEEP AUk FA-1IL
J2 RS 3 B 4 bR B0 HE SF- 3 BRI ) s 5 R S
Yyo IIEIRT RN, 78T ED BE V- OROF ¥ X0, U
PRBUET- R I, 5 Z AR FR
PN SR o PO R D — 8 A (il s A
— A (DU D B A A, XA BE ST 4
fii 55 SSTA Wy f—1E— il (& 4a) HER
PRI R G R o Sk, TEAE R IR O, R R
EAROAVAR 2 I HH A — S0 G AL, E DA J3E A pRi B
S (BRI 0 285 RN EE - BOXUR R NI A2 B Wt 7 %
HZ X e R R L X CGBUE M IE) o XTI 200
hPa (%38 B 34001 1) K xR P-4 T X0 5402
FARZ (&L 9a) » 78 285 38 PG B BE 1A 1 3 32 3 R A5
W GG TR R37) 5 A6 1 P Kl DX 380k 1 R

- CREHORLBE - X)) » TFE R 38 A KPR B iR
- CRRRUCRIBE T R 37) o mAR2 B B P 5O 4
G TR i) o 1| o M (RT3 5 N T W 0B 2 T 0
NCEEP BUAEE R R A2 fE F . A i i i 5
Oy ST TR B R OE R AT AL, (R BE ) SST X
It SR A B RZ R R A R T
HH LFE 5, Wi SST X ) 5 B2 56
B, HHBSRE R Utss),

£ PCEEP BURK AR, ARJZ KA 3 H4 eR 2K
L SF-37 JOAH N (1 4 HIORUBE - 37 40 18] 8b fif /R . e #4
HEPEETE R ACOTHE B AR X ESF-3 19 43 Ai
5 NCEEP # g3 (Kl 8a) KB, Hf L IX
WG B E A E AR AN . AR R T I B R
R R G IR o« X EE R B4
i s 5 Al B BEVE— O SSTA [ IE—f—IE
MR (B 4b) A BRI R . T m )z
200 hPa )38 B $FH -4 S XRS5 08 X0 5
RZHAHM B (E 9b)., 5 NCEEP RIS A1,
TRBE Y SST X8 i3 #4 ) 58 5 38 A2 KA 1 48
BRI, SRR ETHESh, mifwie SST X
Sy W BUMRZFE O R, LR T UliE s, X
Begk B E—FRUES: T PCEEP B4R R k52 5 iy
JEENEEVE . HASEI MG 6 FE RTAR LT |28 i 36



X R B o 36 £
210 Chinese Journal of Atmospheric Sciences Vol. 36

E—
0.5m/s

S Hhv sy Jfo v

E o X« R Ea A
EQ "f‘ﬂ LS 4 . + zaQ:O’
. e LIS 7 ot w
20°Sq o U"." — - - XAt . of
; +7 - o -~ N e —-x f e
40°S b -t LY \.. - ’ \ (R X ‘::54.. .
. cedyg NN AT . oo a] 0.6ms
Pt vy wovy ofca, _ S ey A st 1P w o2 NEZIE]
Y L I ~ 4 5)
60°S . a \xl i i
0° 60°E 120°E 180° 120°W 60°W 0°

8 ARSI 850 hPa ¥ B R B -1 (GFELK RN 2X10°m? /s, JE N D MBI (B m/s): ()
NCEEP Bk R4E; (b) PCEEP BBk RA4E
Fig. 8 Composite anomalies of velocity potential function and divergent wind at 850 hPa for (a) the NCEEP-type drought cases and (b) the

PCEEP-type drought cases in fall in South China. The interval of velocity potential contours is 2>X10° m?/s, the dashed lines are negative

60°N v
g x x kK * 2
40°N 145 N X,
- ‘r\ o
RSN
R s
EQ ‘\'\I\“,(““ﬂf'> .;
“
NS5
IEKEX
40°S %.".
[
60°S
OO
60°N —
() Bt eV
Y 4
40°N £ >
»
20N . ¢
" o 7
EQ- « 4 <
4 t 4 )
20°84 V% X "
v X { » < B
40°S - (Y ') - : .\a-‘ L."—-—L"‘ M wvtrrey ™
P~ xf“‘*’\ tvo‘;;‘ DR B ) lm/s
60°S R R RSN (i R2fw v vvvvavyyy Tavre g,y
0° 60°E 120°E 180° 120°W 60°W 0°

B9 [FEl 8, {H) 200 hPa
Fig. 9 Same as in Fig. 8, but for 200 hPa



14
No. 1

TR SRS AR BRI RIS 3 R AIE
JIAN Maoqiu et al. Characteristics of General Circulation Anomalies Related to the Drought Events in . .. 211

i B UIROC
FTTET (4 4 BT € R B, o 45 B 30 0 5% 3 0 F
PCEEP BUfEm Bk A FHE 20 (K] 7a. & 8b I
El9b), Shit. &l 10 25 T 5 A e Bk S % iz A
500 hPa P~V BES 1 40 A s EATHIZ AL e e 5
FL 7R L BT b DA S 3 P A A R B R, RS IE
HC A BEAS— 350, 1 22 5K DA T 2R M1 X
HERIEWH X, X F PCEEP RIfER fk 2 (&
10b) s FEARACIE b2s 45 B 8 1 1 & FEBE -, 1A A D
TR PG A0 1) 4 R A A 28 5 V5 A TR A R B RO
DX, XAy B B4 A B AR KR AR
HAEI 1 0w 55 91 B A P9 . 1 £ NCEEP Ak 2
(] 10a) s BARTEZRIL. b 25 (0 3 B S th A7 1 I
-, H H 0 5 B e /N T PCEEP 58 5%6) 1 X 48 14 1F B
-, i HAE H AR T A 7 B IR, U KA
LB . X A AR F R R A R A
KWWK B CGFE) 265 8200,
EAS— R 2, 76T AURK TR 7R W A B 30 17 37 34
o S IE SR TR R 5 AR o 30 T 3 VA IR L S
JE (B O ARG X R FR, BIE 4b H H A
LRI IE SSTA A& 4a X X I Y IE SSTA
i R O 1 O < 01 e | A X e oy N A 2
A A AR B IR RSP F ] 10a BB B AR . 31X
R A 2 DX 8 VR AT REAEAE A 1E R (A AH 52
Mk, (EARE R, B 10a FIE] 10b #5 il th
E BV FEHEE LUR I AR PY AL IO B2
B BEREF- 16WFE 9 A g Bk R AU R AR A E] Y
KPR = e (RIPR PSR R =D [ AR 2
IREEETON
60°N T
50°N 1
40°N
30°N
20°Nq\ <
10°N
EQA1
10°S 1
20°S |

RTET 10 Bt W 2H A e Bk AR R A R P2
RARARK PR G A G & 20,
CREIRAE ZR MM X g 2 R B Ay 7 XL it
TEAE TR A T R 1 B I 35 128 S, DT P BB 52
M B 7R WY 125 L AR RS b s | 2R . e
PRAIEK ST G A X L2 g 2 B XU B IR 4
B 11 iR, 76 NCEEP BUAERGRKRAE (] 11a) . 7E
AR R S A T P S B — B B SO RO
BB A X X R A AN R, FOR il S
OZ ) XA TR TR A DA MR G 5
Wl (BT B E=O. 74, EFRE
M R LS WAAE RS R L, AR
T FRR AR HZ O T 5 2R R R 2R
A SEIE R AN K, T 7E PCEEP #4815 Bk 524 (J&
by, AR EW XA ZEFT 5 A J5 77 e sl i B3 1 —
SR B AU AN — R P AU A5 AR I 2 3 7 XU
59, S35, TEATA G IR SONE DR I A 4
G X, IR TR E R T A5 A AT
TR RE. DL RS RAEERY] T R R R
F14 e J2 AL e AR IR A S 22001
4 BE—ALXKTFERATEEIER

% SRR R

I T2 M AR R A TR K 1 R AR G By
Sl (TO) . FHik. AP T Rl PEILRF
T TC U A bR 55 46 B B R R 7K S 1 1 1Bk
Fo 12 5 T P e B AR R TS LR
T TC BB AT, I R & . PR R
FRFAE TC U8 # B SE R R AE 2 i AL AR TC
60°N
50°N1 (o
40N P00
30°N 1
20°N 1
10°N 1
EQA1
10°S 4
20°S 1

30°S T T e T T 30°S
40°E  60°E 80°E 100°E 120°E 140°E 160°E 180° 160°W

B 10 AEFIRCERAE SR 500 hPa i e EHE -4 (). gpm): (a) NCEEP #; (b) PCEEP &I, B . il {5 N 95261 ¢ Kol
Fig. 10  Composite anomalies of 500-hPa geopotential height (gpm) for the autumn drought cases in South China: (a) NCEEP pattern; (b)

PCEEP pattern. The shaded areas are at 95% confidence level
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Fig. 11 Composite anomalies of 200-hPa wind and divergence (contour lines, the interval is 5X1077s™ 1) for the autumn drought cases in
South China: (a) NCEEP pattern; (b) PCEEP pattern. The thick solid line is zero; the solid lines are positve and the dashed negative; the
thick dashed line indicates the 40 m/s wind speed coverage of climatological subtropical high level jet. The light and dark shaded areas are at

90% and 95% confidence levels for divergence anomalies, respectively
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Fig. 12 Composite anomalies of tropical cyclone frequency for the fall drought cases in South China: (a) NCEEP pattern; (b) PCEEP pat-

tern. The shaded areas are at 95% confidence level
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