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Abstract As an important background of month-seasonal and interannual climate variations, interdecadal climate
variation often affects climate features with interannual and month-seasonal time scales. Along with the development and
progress of science and the rise of social requirement, interdecadal climate variability has become an important issue that
has attracted more attentions. As one of important contents on climate dynamics and climate foreshadow, research has
been launched vigorously in the world. Some research achievements have been published. In this paper, we will focus on
systematic and comprehensive discussion on possible mechanisms of interdecadal climate variability. The major contents
include: Influences of main patterns of ocean temperature in the global; influences of interdecadal variation of climate
system relationship; influences of interdecadal variation of the atmospheric system on the planetary scale; and impacts of
solar activities and volcano eruptions. As we know, studies on interdecadal climate variability are important, but the
dynamic mechanism of interdecadal climate variability is so complicated. There are more problems that still remain

unsolved and need further in-depth study. We believe that further in-depth research achievements will be able to provide
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reliable scientific basis for the foreshadow of interdecadal climate variation, promote professional work of interdecadal

climate variation forecast and improve the forecasting capability.

Keywords Interdecadal climate variability, Possible mechanism, Major patterns of the ocean temperature, Climate system

relationship, Solar activity and volcano eruption
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Fig. 1 (a) Temperal variation and (b) power spectrum of summer precipitation anomalies in northern China (Beijing, Tianjing, and Baoding) (Li Chongyin,
2000)
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Fig. 2 (a) Variance spectrum and (b) wavelet analysis of summer preciptation EOF PC1 (Principal Component) in eastern China
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Fig.3 (a) Temporal variation and (b) power spectrum of temperature anomalies in winter (December—February) in eastern China

IR AR 2 KR IX RAFEARPR AR R A AR 1990 4
K (Huangetal., 2012),

RN 25 K5 B — M B AR Ak S
i OAMEFERIFEE 2 M, RIS KA
(1983) e X, SRR ERRNEERTR
Bk S BZERIGEEN . & 4 45 R IR 31 1 40
B2 KRB IS T AR ACRFAE, AN HE R I 1948
FF) 2010 4, RWEFERIGHAAAE 4 DA
BB, o 1960 4EARH 2] 1970 FEARK I 40
57 R mm s, 1970 SEACKR IR 1990 4L+
W AR B 2 SR I I 1, 177 1960 AEARH I 2
HIAT 1990 AEAR 2 5 A AR W 52 2 X 55 1D I 30
WA AR 2R KRB I TR 4L, T 2 O UR
HAAEACER RARHEAE (1960 FEAR T WIRT 1970 44K
KD X EARAT IR e, 1 H 1990 AR
W n] LI HIL T ARBR S AR IR AR o 5 SLFR S0t
471 Mann-Kendall (M-K) 56 45 54026 07 75 45 ih
ZRAE 1994/1995 4FAT I WA X (KIS, RRE 4R
W 2= KIHENAE 1994/1995 4F L A 1 S AT AEAR B 58
R

Bk A B T N S AR S AR B,
TP K AR A T DLAE — e R b e il B AL AR
st B S 4 HE 110°E~120°E & a1
(W ZE K =R A —4i B 5w, wTLUE R, 1E
22°N B (ArRonfermthix ), 1970 4EAR )5 12

1990 AEAR A1 B K AR X 2>, 1fTAE 1995 4F K&
HEMIBKEREMmZ: FFE, 1F 24°N~28°N 4
FEAE (Al FRoRTTRgHIIX ), 1970 4EACE 13 1990 4F
A KR I R w >, TAE 1995 4 RS
B A2 o Rk, A E AR 30°N LAFg &
Z[E KR A BB AT DL R R RAE 1990 4F
A (1994/1995 45) HBL T —IRFEARERARAL .

3 BRTHUEEESHFN

I AR P 218, JE R KRS
ARG A IS ) OB HEAG, PR AATIHE 2% R84
AR A 2 A PR IR i 3 41 8 2 AR 213 v I A 4k J
oM. T HAR HAEARER U AR N, S
ST 52 21 NAO FINPO FHTF5T 45 487
(Trenberth, 1990; Kawamura, 1994; Latif and
Barnett, 1994; Trenberth and Hurrell, 1994; Hurrell,
1995). HoJa, B Y AN — B2y 3 8 IV E R )
ST R B AR R FCEARER U AR A ) J (53R
B HE, 1996; Zhang et al., 1997; Li, 1998;
Bond and Harrison, 2000; = #&245%5, 2005; Liet al.,
2006), X HLPA TSR 10 4 BRI (1) 32 EAEAS,
PAKCEAT S AR U AR R R
3.1 JtKFi¥ PDO R EFM

FEFAEEA R iR (EOF) ik, —ik2%



1
No. 1

PR RTRRER R T REHLHI KI5
LI Chongyin. On Possible Mechanisms of Interdecadal Climate Variability

East Asian summer monsoon index
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Fig. 4 Temporal variation of the East Asian summer monsoon index during 1948-2010
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Fig. 5 Latitude—time cross section of summer precipitation anomalies averaged over (south of 30°N, 110°E—120°E) during 1951-2014
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Fig. 6 The patterns of (a, b) 25-35-a and (¢, d) 7-10-a interdecadal modes of SSTA (SST anormaly) in the North Pacific: (a, ¢) Positive phase; (b, d) negative
phase (Li and Xian, 2003)
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Fig. 7 Distributions of annual precipitation anomalies (units: mm, shadings are for positive anomalies) in (a, b) East Asia, (¢, d) North America, and (e, f)
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2012)
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Fig. 9 Interdecadal variations of the SPDO index and regional precipitation indexes in (a) Northeast China, (b) North China, and (c) South China. The red

lines indicate the nine-year running average of SPDO index excluding the NPDO impact; the black and green lines show nine-year-running averages of

precipitation indexes using the CRU (Climatic Research Unit) 3.10.01 data and GPCC (Global Precipitation Climatology Centre) V6 data, respectively
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Fig. 21 Temporal variations of the geomagnetic field index and wind speed at 10 m during 1961-2011 (the correlation coefficient is 0.4, which is at/above the

99.9% confidence level) and AO index during 1961-2015 (the correlation coefficient is 0.347, which is at/above the 99.9% confidence level) (Jin Wei et al., 2017)
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