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Different influence of eastern and central Pacific El Niio events
on summer precipitation in Shandong
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Abstract Based on the monthly mean sea surface temperature data from NOAA, NCEP/NCAR
reanalysis data, and monthly mean precipitation observation data of 160 stations in China from 1951 to
2017, the influence of eastern Pacific (EP) El Nifio and central Pacific (CP) El Nifio events in the
developing years and the following years on the interannual variability of summer precipitation in
Shandong is investigated using composite analysis method. The conclusions are as follows. In the
developing years of the two types of El Nifio events, the summer precipitation is both significantly less

than that in the normal years, and the influence intensity and range of EP El Nifio on the summer
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precipitation in Shandong are slightly weaker than those of CP El Nifio. In the developing summer of EP
El Nifio, there is significantly less precipitation in partial areas of the northwest of Shandong and near the
Jiaozhou Bay, while in the developing summer of CP El Nifio, there is significantly less precipitation in
the whole province. The influence of EP El Nifio and CP El Nifio in the following years on the summer
precipitation anomaly in Shandong shows a feature of out-of-phase, and the spatial positions of high-value
zones are exactly the opposite. In the following summer of EP El Nifio, there is anomalously less
precipitation than that in the normal years in the east of Shandong, especially in Shandong Peninsula
(Qingdao area is the most prominent), while in the following summer of CP El Nifio, there is
anomalously more precipitation than that in the normal years in the central and northern Shandong,
especially in the northwest of Shandong. In the developing and following summer of EP El Nifio and the
developing summer of CP El Nifio, the distributions of geopotential height anomalies at 500 hPa are not
beneficial for the western North Pacific subtropical high to proceed northward, and there are northerly and
easterly wind anomalies at 850 hPa, which is unfavorable for the water vapor transport to Shandong.
Besides, there is no obvious water vapor convergence in Shandong. All those above result in less
precipitation in most areas of Shandong. In the following summer of CP El Nifio, the western North
Pacific subtropical high tends to be stronger and extends westward and northward, which leads to
significant southwesterly wind anomalies at 850 hPa, the water vapor convergence is obvious in the
central and western Shandong, and therefore, there is more precipitation.
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(A7 e AN 5 850 hPa X137y B 2 /K VA 2 HU% £
Jr AT T SO T R K = R R R A, A
SCHIF AR H DL T 4598 .

1) W2 El Nifio & 25 4F, 1L AR EH FREK I8
HAE W E /D {3 EP El Nifio X 11 4% B 2= &K 1) 5%
Mg 56t B A9 [ W% 55 T CP El Nifio: EP El Nifio & 4
AR TR A PG 0 M X LA T I M 5 30T A 7 A2
HAE W E W /D, 1 CP EL Nifio 44F 2 22 111 7R 42 X [
IR HAE 58 24/ . EP El Nifio 1 CP El Nifio YK 4F
Xof L AR B A K S A R ) S s S A, LR M KA
X 23 [0 5 .58 42 A B2 : EP El Nifio YAFEE 2= 1L AR
ZREBICHIE N 5 1l DX R 7K A8 47 S5 D/ (7 5 b

X5 hZEH) , i CP El Nifio YRAEE 2111 Z5 &6
I P LR X PR B H AR R E R E . A
[ 2674 E1 Nifio LA SAE H Y AR FIURAE T LU AR B 2R %
IK S M ASSUAE 38 B 25 (8] 43 A0 R BBl - A7 ek
25 X RRK S8 E B0 AH 15 ] A A E AR BRI
2290 PRI 7 AR 2 R K A TR 0 B, X D
Nifio #EAT4HE A 5328 3 BT 2 AR 3 A L E Y .

2) W2 El Nifto F 44 Y4 JORAE L 2, 525 6
TMIEHEFK I E AN B 2R ER T IR R
TR K 5% 43 A . EP El Nifio *§4F & 2%, 1L
ARHBIX 75 4 52 5 IR 5 S0 2, 850 hPa Ay #f Xt
TR IARIC RS B, 8 25 SR H A i, (H ) $4y
1o R BT 24 A T e e B O 559, L R B IX 125 R 55
A 7K PE IR IF S5, AN T B KR i 6
fyik , T 3000 AR e 2 A Jb B R /K f 2 5 P EL
Nifio *§4E K 2%, 5 EP El Nifo 4FAH L, 1L R & 252
SRR SR 2, AILZ 850 hPa Sy 55 1) Ik XU 5+
L KTRE L SR 25 1 2R 358 PN K 9 o A, X
Joj Ml TET R K it S5 R 2. EP KL Nidio (RAF K 2,
D Hp 2 A B R AR I 3 OE SR A, L
5 WP K i A0 475 L 2 L X7 P9 32 5 K 0 S 3 v R
Pl %Az 24, HIGA R KRR A X, S5
[vi] $0 o 7 48 7K 2 f 35 0w /0. CP El Nidio YR AR B 2%,
LLAR b X 1 28 Kb 58 K S v TR rp O B PR LR, 5
2345 B 1 76 15 XU, 850 hPa by BH B 114 PG 1
SR, AR S 2 o A8 R R A0, 2R )2 /KR
WG RE  KRFMAEE A R T B ZERKN L
2 S 1 0 W s =R S T AN 92 [ 7 S A
S AL LR G R G b DX Ak R #4aT =
NGRS R 2 KRB B LK, 5
AR BIKIRGRA LA, TSR i 2 W 2 .
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