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Coherent leading modes of precipitation variation in
late spring and early summer over the South China Sea
and surrounding area and their mechanisms
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Abstract: The coherent leading modes of precipitation variation over the South China Sea and surround-
ing area in May and June and their mechanisms statistically were studied, based on the observed data in
recent thirty-eight years. The first coherent leading mode shows the similar spatial patterns of precipitation
anomalies in May and June. The anomalies in the Indochina Peninsula, the South China Sea and the
Philippine Sea are in-phase, which are out of phase with the anomalies in southern China. The first prin-
ciple component is dominant on interannual time scale. This first leading mode is closely attributed to
ENSO events occurred in the previous year. The cold (warm) ENSO events force the persistent anoma-
lous cyclone (anti-cyclone) over the South China Sea and the Philippine Sea in May to June, which e-

ventually leads to a persistent anomalous precipitation over the South China Sea and surrounding areas.
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The second coherent mode exhibits a rough anti-phase spatial distribution in May and in June. The anom-

alies in the east part of China are anti-phase to those in the central South China Sea and the Philippine

Sea. The second principle component is dominant on interdecadal time scale. This mode is mainly attrib-

uted to the advanced interdecadal change of the South China Sea summer monsoon onset affected strongly

by the interdecadal change of evolution of low frequent intraseasonal oscillation.
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Fig. 1  The first leading extended EOF mode (EOF1) of precipitation for May and June,

and the corresponding local variance percentage (EOF1_VR, % ) for May and June
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Fig. 2 The second leading extended EOF mode ( EOF2) of precipitation for May and June,

and the corresponding local variance percentage (EOF2_VR, % ) for May and June
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EOF modes and their 7-point running

mean curves (dashed lines)

IR SR A BUZR R ENSO, HRM &, M
g KB HLIX 5, 6 A Rk & 58 A il 1 (a,
b) BIFF S B, WIETA R AL T ENSO %3t
Z, W4bTF ENSO Bz=fff, 2 7 HZ (K 5b), K
%EMO$#%ﬁ§,ﬁﬁ¢Fﬁ¥¢M@FB%
SRRV, EHRGHE B R TR IR S S S e . 1E
JEH T ENSO W s (WEEf) MRBafEmT,
ﬁ%@ﬁﬁ—%%%%ﬁﬁﬂ%ﬁm#ﬁ%%
CRAHE) 20, b I 5 i T v B ) i e IX g g 7K
SR HIE, me% FEZS 2R ENSO 15400
E

EL6 Rk eh RS PC2 5 ik as Mg [
500 hPatfe B 2 B2 1) [0 0 2 %50, oA LLE
REKEE XTI 5. 6 A RIS RBUL A
ﬂﬂ%ﬁ%t&%@%?%#ﬁt SAR)Z A

W (Kl 6a), TErprg 5 a2 EA = m Al
ﬁ@ﬂﬁ%,%ﬁmnmﬁﬁﬁﬁﬁmﬁﬁ(@
3b), BRI R E IE O B 2R XU K 7E 1994
Z e WBUAEAR PRI RT AR B Ak, FESERy vE
Al 0] BB R A S, e RILh A R
B, M BT SE MRS SM)ZMR (K
6¢), X HBAE Hg e 5 VU - i R - JEE AR
KRB L MR EAEs) (Kl 6e), FEFKIY
%, MiEFRE R WIS Fitss), $30%

1fi]_I %5 850hPa JZAF7E I 1 8 ) UE (& 6b)
JR AT A O P Al 2 XS 2 B i 1 B 2 L) A AP
W, JFEREE R AR, PRI N e
G RIZRE RGBS 58 A KRBT
SRR, DA T H R o B e S — e - 3
ety iR Ll N T eow) I O DIVA - % | T
MAEFR E g 7 B3 BTz s, X R K R 2
(Bl 6f, El2b),

FEFTIE 2. 1 15 45 2R O 22 W R 15 2 JR) 0 b IX
7K EEOF 35 538 32 %2 57 1 ¥ 3 2 IRUARR 2R o) (1) 1 B
AEARPR PR TS S RS2 T3 A O R T 2R AU
i ) 1 BRAE AR B AR S A BRI AT — 2B 5% A
P R O TR R AN 3 37 2 P AR AR B AR Sk A T T
i}, Kajikawa and WangLIGJ RGN Y
1993 — 1994 4F- i 47 A s 2 iy B0 42 32 28 2 AR 38 75 K
PR AR PRASE 25 5 ot T3 P RO
OHFIRIGIE, SEE 1994 Z 5 R ZET N
AL RS R, JF H 2k pig DL N AR R R
SEHCR ST — AU 2 £ BETR AT N iR LA
K PGACAT A B2 i & Je — AR e g I 2 XU
KIEATAE E A Z . Yuan and Chen'™ BE— 445
&%ﬁk¥#MQPﬁ£ﬁﬂ?ﬁﬁEMﬁMEﬂ
ARG, T BR AT i (2 ol A e AR AR, A
75 80 Vg B A R R

Hoh, B2 BRI R AER RN S, 6 )]
RE7K R 5 B AR AR PR S8 a3, X 5 Kajikawa and
Wang "' 7£ 1994 4EJ5 F3RHLIX 5 H X HHBLAEA
Broinas g 6 H pxt s r g R —8. BTk
SZETT IR N R T 2R KU kA T A AR
H, w2 RXUR L BT AR 1994 2 )5 1 BARAR bR
PERTSEBR S XS S ZE T N e 5 H kb
FARARPR S8 TEBRALAHA O, Bl 250 P s ] RUBE
AEAGIRTEAS , B 6 H 1y 1 T S BT b X XL 3
AL F AR 5 P A2 AH . an &l 7a 7R ) OLR
Mo & (A 10 d DL EB) BER R 2ZE
(1994 — 2010 4F {9 F 4 (B 08 1979 — 1993 4F [ -3
) Mz HLRE - B EFImEE A, M 90 - 140°K
S5 A EZBMAE T, PSR EqEE
FEFXTTE S FE (1994 —2010) AR 2 w5 1,
{HTE 1979 — 1993 4EACZAHXT W 5515 6 H s IE
W55 JEAMK ., iR OLR#E5, 6 H A2
SRAE R ERH T 25 ~ 90 d {7 P A AR AR B
sk (Kl 7).



R E e (HARBHERR) 57 %

°N (a) Regr(UV850, PC1), 5H °N (b) Regr(UV850, PC1), 64
35 = ~ = 35 1 T T T 1\ 7\\7\
zzué_v>>>-\vu,wv1.<éﬁo:: LVVNS g>5aAN W
304 b Vab b £S5 3N Yy y yPreece<s <l 3()-—\./vL—L—,\ﬂ\—vv—v"\'f"v 'Y'\"“W
KKQ_@$$ q L & < b EANA VLSS
25 1 re<cSNML 25de < Ly R S~ |
ZZ<NmA Nkééz ///',,,i“.’ <
20 20 RAN £, -~ e S < 4
h A TSy %1/\1,—\ > 4 ANAA
15 4 15 4 = \N NRRS Wﬂﬂﬁ
10 - 10 1 {&s A 7 «
54 547> ‘ el =, t' 5
N 7 > - ST o2 > 5 o
EQ J EQ 42 k] : : bl = k.
90 100 110 120 130 140°E 90 100 110 120 130 140°E
— —
1 1
°N (c) Regr(UV200, PC1), 5H °N (d) Regr(UV200, PC1), 6
35 T S—_— — 35

v v v v
30 v veeecsecs < € S R

/Kzzkeké€€$$
25 1

20 4

17 7>5 32

SSSSNKN N4 o

15 4

35
30
254
20

154

~— T I I I ——
-07 -06 -05 -032 032 05 06 07

Kl 4 EEOF ¥ idsiEfb PC1 55 A .6 H 850 hPa 200 hPa X375 (m/s) K&
500 hPa TS (107 Pa/s) ({9013 R % B LEFSY A PCL 545 KA7/K P BUE (a-d)
500 hPa 3 H i (e, f) BRI R EGE T 95% B A5 ALY AL
Fig. 4 Regression coefficients of 850 hPa wind (m/s), 200 hPa wind (m/s) and 500 hPa p-velocity (10~ Pa/s)
against the normalized PCl Shadings of (a-d) denote regions with the correlation coefficients between PC1

and divergence (a-d), and vertical p-velocity(e,f) significant above 95% confidence level
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