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Abstract Based on observed precipitation data and multiple reanalysis datasets from 1961 to 2016, different impacts of eastern
Pacific (EP) El Nino and central Pacific (CP) El Nifio events on summertime moisture transport and rainfall in China have been
investigated. Results suggest that: (1) the impacts of El Nifo events on summertime rainfall in China are significantly different
in the El Nino developing summer and decaying summer. The main impacts occur in the El Nifio-decaying summer when obvi-
ous rainfall signals are found in most areas; (2) in the summer of EP El Nino developing, the western North Pacific (WNP)
subtropical high (SH) tends to retreat eastward and becomes weak. The weak moisture transport conditions are not conductive
to the occurrence of rainfall in most areas. In the summer of CP El Nino developing, evaporation over the western Pacific Ocean
and low latitudes of the Indian Ocean becomes stronger. Abundant moisture originating from the Arabian Sea, the Bay of Ben-
gal and the western Pacific Ocean is transported to South China and the net moisture income increase, tending to induce positive
rainfall anomalies in South China; (3) in the El Nifio decaying summer, extra tropical Pacific evaporation increases significant-
ly. The westward expansion of the WNPSH and the establishment of East Asia/ Pacific (EAP) teleconnection are favorable for
the southwesterly winds along the western side of the WNPSH to carry abundant water vapor from the Pacific to central-eastern
China. Meanwhile, the double-blocking set up in Eurasia high-mid latitudes and the northerly flow between the low trough and
upstream blocking high tend to carry more water vapor from the Arctic Ocean to Northwest China and northern part of North
China. The positive net moisture income anomalies are found in most areas in China, providing favorable moisture conditions
for rainfall. Two rain belts form in southern and northern China, respectively. In the CP El Nino decaying summer, the
WNPSH tends to extend westward and northward, which is favorable for the transport of water vapor originating from the
strong Pacific evaporation to Jianghuai region, leading to increases in net moisture income in Jianghuai region. Hence, El Nifno
events not only influence rainfall anomalies in Yangtze River valley and Huai River valley. but also influence rainfall anomalies

in North China, Northeast China and Northwest China.
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Fig.1 Composite distributions of rainfall anomaly percentage in EP El Nino (a, b) and CP El Nino (¢, d)

developing (a, ¢) and decaying (b, d) summer (“ X ” indicates the value passing the 95% confidence level)
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decaying (b) summer (“X” indicates the value passing 95% confidence level)
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Fig.3 Composite anomalous distributions of vertically integrated water vapor flux
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C and A indicate cyclone and anticyclone anomalies, respectively)
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PR B T 25 DX PR [ BT A R 2
PO BRI 326 A v T AT 1) A 3K v ] A e
DX, I — ) ik A VL L AR A AR L X
171 VG AL i DX U 2 2 2k [T AL KU K Pk .
A DX IR KRS AT A S R Sk Ae e L P
1T T 1 i v K A S 8% S Al /D T A Rl KR
W STHCH AR 22 AR AL 3 X K IR S S W AR A Y
AN T R R 2 B DX R B L AR A R R 0
X AR T —E MK IR A PR E /R e vk
AR & de) » TR OR A VY ALK P L XY 5

A R ROK P % 2 b = AR R R T L ARl v
R 7 A v I b DX 2D 3 i P KUK R B % ) o
VG AU A e i DX AR L X K IR R R ok B
P AL KK P % o H o i 2% B T 3 KRR A
BT A 1) I i 80 A b b XA ) R e 2% N 4 R b X
T B VLI S AR TR S S O /b T AR R R AR
HiL XA I A 2 .

JEIR B F AR 2 (B 4b D) L itk AP E AR
T OR AL A8 7R G DX ) 7K VR 5 3 2 02 by 1 1 XL
A EE KU S K PR % . ok ok A PR AL R OF



Fe PEAE TR e SR Hp T B R R A K A 5 AT 377

T X2 AT I G 14 i e R K VR — ik = AR L
JE N ol | TR e [ S B R = N [ R SR 5]
2 0 b DX % 19— B 43 O P8 XK PR ) AR A
DX B 32 14 O e ALK 7R 58 L Skt 2 ok B P bR OF I
M X . RERE R JE R AR E 2 (& 4b) i E
[ TR~ e o+ S = I o [ S = D R
RSB K PR A% S T o R B R JE i IR AR L B
(I Ad) e [ PG 3 1 K 7R 58 2220k A f b RUFN
RS H K PR % LR A6 XU e RS K VR
REBNTARER ., MR R RAEE R

R 4
40 0. 04 m%% AEE)
:‘7 s foa A7
<11 41
30 - “lof DA
Sy e s
20 o }ff)l T Sﬁq 32503
: ! 86
10 -+ 2703 22 S’ 1089 f,.m}%’ 021 347

N L)
EQ 1p / L3,11 Lzﬁ‘}\\j'\'\h(g@w_b
1

20 160°E

/ .U \/J’
¥ )
_ %g} ;i
& . ) Xy
40 :;‘S @ Oﬁ%'.,) ~0.77 g xg}o .30 J\JF53
7

a1 oV 78,19

0
" _‘;\!é.‘m 06 <hd
\ MV\ 38y Ilm_n p0ds |

20 19 /A’S T 17
10 "3 ? 4811 {,ﬁgg)}'bﬁzm 4300
EQ g 4 W L,

/ |s 52 ||427‘\‘}-Wgﬁ,gwﬂg\_}

40 80 120 160°E

25 DX 7K P IR 0 T L e B AR B e R JE
HAFUAE R R P IR R X 1) o 45 X
35 1) D P XK 4 A e o R Al i L o A% XA
HER PRSI B AR 22+ O IR [T R K G
AR T AR KA. IR R E R Je i SR IR
AR AR YL IR B P bt DX v K R SR
ARG 2 L AR U5 R AR AR 2 ARG X R 2> X AT fE

S AR TR Y O R 8 T A B R K T R S
i B JEL A 22—

220
50°N 1 32% Y.
/7. A4
40 3 %25'1 2]
30 o Rl 3. 259 556 Sl
AN o460 84
g 2369
T L apeS 4
20 T I
%ﬁ 8901
10 4\72 4 %43 o 0N
EQ [ H/E "
By D
160°E
0.1 \/f
50°N T i
¥ K1
40 Ty [4-%
30 8.5  A8PQ
1093 4
20 17.9
3385 13170
10 5.15 yod I
EQ
40 80 120 160°E

K4 ZRERA Ga D) A R AL (o D JE /R JE i 4 2 4F (av o) SRR (b d) K IRIRSE 5t s 7
3k 7 1) 3 7 AR Y 2 5 10 » TE AP 2 78 DX e 7K e S 3 I 97 {8 DX K B S 5 437 10° keg/s)

Fig.4 Composite anomalous distributions of moisture income in EP El Nifio (a, b) and CP El Nino (¢, d)

developing (a, ¢) and decaying (b, d) summer (the direction of arrow indicates the direction of

moisture transport; positive values indicate increases in net moisture income and negative

values indicate decreases in net moisture income; unit: 10° kg/s)
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(characters + and — indicate the positive and negative anomalies, respectively;

unit; gpm; shaded areas are for values passing the 95% confidence level)
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Fig. 10 Schematic diagram of the circulation anomalies in EP El Nino (a, b) and

CP El Nino (¢, d) developing (a, ¢) and decaying (b, d) summer

(characters + and — indicate the positive and negative 500 hPa height anomalies, respectively; dash curves indicate

the direction of the teleconnection wave train; green solid curves with an arrow indicate the water vapor transport

path; characters E, C and AC indicate evaporation, cyclone and anticyclone anomalies, respectively)
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