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Abstract: Based on the observation and reanalysis data, the spatial mode and corresponding circulation
characteristics of precipitation anomaly under pentad scale in Southern China during the 2015 flood season
(from April to September) are analyzed by using the methods of empirical orthogonal function (EOF),
composite analysis and significance test. The results show that the west-east reverse pattern of precipitati-
on anomaly is the major mode in the developing phases of strong El Nifio years and the pentad pattern in

2015 shows similar features. But the pentad scale of precipitation anomaly patterns can be divided into two
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types of west-east reverse patterns by using the first and third EOF mode, and they have obvious differ-
ences in upper, middle, lower levels of the troposphere. The precipitation anomaly pattern of more in east
and less in west (A1) with the first EOF mode is dominated by the anticyclone activities around Philippines
at the low level, but the pattern of more in east and less in west (A2) with the third EOF mode is domina-
ted by tropical cyclone activities. The pattern of less in east and more in west (B1) with the first EOF
mode is obviously affected by the moving southward of the cold air activities, but the pattern of less in east
and more in west (B2) with the third EOF mode is dominated by abnormal position of the anticyclone ac-
tivities around Philippines at the low level. The precipitation anomaly features of west-east reverse pattern

in Southern China during the 2015 flood season are closely related to the positions of anticyclones around

Philippines, tropical cyclone activities and the moving path of the cold air activities.
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Fig.1 Distribution of precipitation anomaly percentage (unit: %) in Southern China during flood

season (from April to September) of 2015 (a), developing phases of strong El Nino (b)

(Areas encircled by lines indicate that the anomalies are above the 0. 10 significance test level)
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Fig. 2 The first EOF mode of pentad scale precipitation anomaly in Southern China during

the 2015 flood season (a, Areas encircled by lines indicate that the anomalies are above

the 0. 05 significance test level) and its normalized time series (b) with

5-pentad running mean (dashed line)
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Fig.3 Composite (a, b) 200 hPa geopotential height (The blue solid and green dashed contours
respectively denote the position of the 200 hPa South Asia high in 2015 and climatological means)
and its anomaly (shaded area, unit: gpm), (c, d) 500 hPa geopotential height (black solid contour)
and its anomaly (shaded area, unit: gpm) (The blue solid and green dashed contours respectively
denote the 5880 contour in 2015 and climatological means) , and (e, f) 850 hPa wind anomaly (arrow)
in anomalous (a, c, e) positive and (b, d, [) negative pentads of EOF1 mode of pentad scale
precipitation anomaly in Southern China during the 2015 flood season
(Dotted areas in Figs. 3a— 3d indicate that the anomalies are above the 0. 10 significance test level. Areas encircled by red

and blue lines in 850 hPa wind field in Figs. 3e, 3[ indicate confident zonal and meridional wind anomalies, respectively)

T 0 LA A i [X 3 3 (R VG 3 i XA O I,
IR L AR by DX 380 58 o v LA PGt XAy g 52 1740
X RN R T s A T i R s 3K
ZRARH X o R v A [ 3 O 52 TR O P A
B S0 PG R G S L X A2 I vV 0 A P e R
AU A R A AR SR Y I 0 B L A R T AR R R K
2. %Ri Bl R 3d) . RROE H 45 B b X < 5 4

— A7 RLAY 3 A B LLAR M X3 DT 2 38 AV b X
S G DU i< 389 e 0 el X Ay I g 8 B L AR BT
M IX g G 33 R R O LA 1) O v A R R
AR R TR B o @ R AR () 0 O 5 i B A
RAEZARNS T AL YA I ook 55 » L 7Y At 9ok 55 » A
X 2R o BT 3 S B A A BT 3 5k . AL 850 hPa X
Yok X AL B CIE] 3e) o JEHE TS ROUE Y AR TE



710 A

%

43 %

T AL o R DX AR S 2 LV A6 N A v R AR
FH A2 M8 E PE A 70 2 /K PR AR %  [R) s 5 v i
MR ERILA A BRE KRS AR T ARH
WK Al 22 s %7 B1 B &L 36) , B 7 i X AR B 4k T 55
18 BT AR A B AR b XU v 3 AR B e A R
UT VRS T RS A RRAE L AR 7 AR R K T PG A2 3
BER E AR 1 52 e A T R K R 2

MIKFZ SR A 3 7] LA aE— 25 BDIE b 18 A 26 3 43
Bro AL BLCE 4a) (3 2K R BUE 8RR E M
J5 i IR R 7R PG I 26 B K VR B % 1 G S AR B
ST PE S s 1 B Y (] 4b) , B J7 Hb X R J2 K 7RG
FRORE S8 AV B0 AR OE L 3R W KOV A% 1 T P R
FARH 5 55 R AEAE DT A .

M OLR 37 EF AL BL(E 40 7 7 X OLR

Y 525 40 A R 7R B0 OE 2% B AR 8 X6 I T K 5
B1 B (& 4d) B9 5 # X OLR 35 5 % 43 45 RN
TE VG EB 2 55 176 6 W AR B X IRAR 55
3.1.2 &l &

20152016 4F [y 8 5% El Nino =4 2 1 it @l &
F5 252l 5 i P 11 R (BRI 4R 45, 2016) . Rl
TEIXFERI TR @l m DR A7 AE 22715 AR 6 [ B Al
Xl N AN [ g B K 7

oMo BT T A 6F AL B B R E
HEHE B (R 252545, 2012) (£ 1), A LLFEF), B ff
2015 AP AN T A I s 0 St BU O 5 O P4 1 R AL L (H
JEERXE AL B Bl BGA RAT 2 R, AL B g
R IS TS BT+ % B IR P RO XY S
HOR YIS ST L R AR 0 A e (e Y S T B,

<
*

Nn i
“v

\_‘///

20

T T Z
80 100 120

T
180

80

160°E
e S —
-60 —40 —-20 -—10

=5

5

Pl 4 2015 4R 3 [ g J5 B K A3 RUBE S EOFL AL B (ay o 1 BL B (b, DA IREIEJZKIR

A (K A kg e s

e m D) R (R B0 .10 kg o s !

. miz)(ay b),

OLR W V-3 (B3 . 37 . W » m™*) (¢, d)
([ 2a,2b 42 3R 8 2 K P00 B 0% 5035 XL T8 2c.2d 9T 85 X3 3R OLR BEF 37 8 35 (X 35
@it 0. 10 (8 3 MK K58

Fig.4 Composite (a, b) anomalies of integrated moisture flux (arrow. unit: kg * s~
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"+m™') and

unit; W+ m %) in anomalous (a, ¢) positive and (b, d) negative pentads of EOF1 mode of

pentad scale precipitation anomaly in Southern China during the 2015 Flood Season

(Areas encircled by green lines in Figs. 2a, 2b indicate confident integrated moisture flux divergence anomalies.

Dotted areas in Figs. 2c, 2d indicate that the anomalies are above the 0. 1 significance levels)
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(Letters A and C respectively indicate corresponding center positions of various patterns of anticyclones

and cyclones at 850 hPa wind anomaly; the @ indicates the center position of tropical cyclone)
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