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Abstract The characteristics and causes of the East Asian summer monsoon (EASM) interdecadal variability during the Medieval
Warm Period (MWP, 1001—1100 ) and Present Warm Period (PWP, 1901—2000) are examined by using results of all-forcing and
control experiments over the past 1500 years of the Community Earth System Model version 1.0 (CESM1). Results show that the
interdecadal variability of the EASM is characterized by a north-south dipole rainfall pattern in eastern China and the significant
interdecadal periods of the EASM are around 10 and 20 years during both periods. These changes are mainly attributed to the internal
variability, which is preliminarily dominated by the Pacific Decadal Oscillation. The positive phase of PDO induces warming

(cooling) over the tropical western Pacific (East Asia continent), featuring a "colder land-warmer ocean" pattern, which favors a weak
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EASM. Besides, the meridionally arranged anomalous low-level anticyclone (cyclone) occurs over the northwestern Pacific (Sea of
Japan) during MWP. These are dynamically in accordance with the sea level pressure, thus resulting in increased (reduced)
precipitation over the southern China (northern China).

Key words Medieval warm period, Present warm period, East Asian summer monsoon, Interdecadal variability, Mechanism
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Table 1 Overview of two climatic modeling experiments over the past 2000 years used in the present study
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Table 2 Overview of two sets of precipitation proxy records for the EASM
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Fig. 1 Linear trends of precipitation (shaded, unit: mm/d) and 850 hPa winds (vectors, unit: m/s)

in summer (May—August) during 1961—2000

(a. PREC/ERA-40, b. AF run; The dotted areas indicate that the variables are statistically significant at the 5% level based on F-test)
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Fig. 2 Time series of summer precipitation from simulation and climatic proxies in North China over the past 1500 years
(a. MJJA-mean EASM rainfall averaged over (32°-39°N, 105°~112°E) in AF run (black line: 11 point filtered, red line: 31 point filtered),
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d. environmental magnetic records (Liu, et al, 2011b))
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Fig. 3 Time series of summer precipitation from simulation and climatic proxies in South China over the past 1500 years
(a. MJJA-mean EASM rainfall averaged over (22°—30°N, 105°—120°E) in AF run (black line: 11-year running average,
red line: 31-year running average), b. record of PC1 from principal components analysis of diatom assemblages
from Tsuifong Lake (Wang, et al, 2013), c. §"*O record from Zhijin Cave (Kuo, et al, 2011),
d. 3'%0 record from Furong Cave (Li, et al, 2011))
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AEABR YR 2 AR AR AL, BV PEAE AR PR R 3 1 1E
CHA0) LA 0L 55 (5 ) 09 2R 2 B 2% XL vt 2 2 3
IR 72 AR B KO AR AR PR IR 3 19 A 06 R 8K
H=0.64, IKE T 99% F A5 BUCHE AR I 2 Z= K
R85 RO FEAEPR IR & WA OC RO -0.41, 36
BT 95% EAGHE .

R T 5T 2R RCT R AR AR PR AR 1 5 e A
IR W 7R KUARAR PR A2 22 Y HLA, i — 20 XF B 4
T 5 ZE ROV AR PR IR 3 48 BT 0 45 2 i A
AU A AR W AR T i 25 a3 (K1 9) o R

AEAR PR IR 7 A T 1B AL AR I, A2 H R R, i R g 3
BRGS0 6 3R 3 E S B R, AR KB
T BE S TR, 0 BB ) 22 00N, YR I 55 Y AR I
HEX(E 9a, b) o w20 88 09 - 101 < 3 40 A
SRS, &R SO T AR, KR
O T o [ R U —F, X0 9 850 hPa U7 78 44K
ROBE b5 K3 - H AR (PT) 48 18] 3% 51 28 Ak (W, et
al, 2016) (1€l 9¢) 5 i BLAC 2 0 v [ AR 3 g - 1 <R
Y ki 5, AR A v B AR 850 hPa XU DL
WA (B 9d) o YR AR AR PRI 3 20 1E 7 AR B
r 20 1% 31 8 7K 7R VT DA T i IX M IE ST R, B IR
B E H AR — R U E (& 9e) 5 BLAC R 1 B K 2
LR A (E 9f) . Bz, TR AR R



244 Acta Meteorologica Sinica S5 4R  2020,78(2)

50°N 50°N -
40 40
30 30
20 20
10 10

| |

0
50°N S0°N
40 40
30 30
20 20
10 10

-0.64 —-048 -032 —0.16 0

4 AF 56 BB I AT B ZRREOK (@) A 850 hPa W (iR, a. b) W FIH KRS (Gy) Fl 200 hPa K7
(#i%%, c. d) i MV-EOF1 (a, c. "PHIEARMEN], b, d. BUCKEN]; BrA AR S0ET T ARIEILLLR 5 2 W3 F35)
Fig. 4 Spatial patterns of the first MV-EOF modes of the 5 a running average East Asian (a,b) summer precipitation
(color shadings ) and 850 hPa winds (vectors), (¢c,d) sea level pressure (color shadings)
and 200 hPa winds (vectors) derived for the periods of
(a), (¢) MWP and (b), (d) PWP epochs based on the AF run



EHEFH L 30 1500 45 A I AR 5 32 WUAE A PR AR AR X L S T BE A A

30

20 A
10 4
0

~10 A
—20 -

-30

19

1960 1980

~

o]
L

[ye]
(=]
L

W
S}
L

=)
N
L

400 600

Power spectrum

200

Fl5  AF 5 S8R0 7R W 5 Z=R40K . 850 hPa X7, ¥ F- 1 UH 3% #1 200 hPa X3 MV-EOF1 11y (a. b)
P51 PCT K (e d) XERLES/INBEII G (o c. iEA2BENI, b, d. BLACHE)
Fig. 5 The first leading mode of MV-EOF (PC1) (a, b) and its corresponding power spectrum (c, d) based
on the AF run (a, c. MWP; b, d. PWP; The two red dotted lines represent the 90% confidence for

a red-noise process with a lag-1 coefficient of 0.72)

30
(a)
20 |
10 |
0
-10 -
-20 . . . .
1000 1020 1040 1060 1080 1100 Year
4 4
2 3] ©
) =
2 8
5 20 - 5
-9 —_ [
32
64 -
0 100 200 300
Power spectrum
50°N
@ . .
. . /N \ 0.4
0.48
40 036
H 0.24
30 H 0.12
H 0
20 H —0.12
-0.24
10 -0.36
—-0.48

140°F

130

50°N

40

30

20

i

xX=

',

- 7

0

140°E

2000 Year

—0.16

—0.32

—0.48

—0.64

K6 XIS P AR R =R K (k) Fil 850 hPa Mg (a) | HEFIHIUE () F1 200 hPa K7 (b)) MV-EOF1
(A A S AT T ARWEAL LU R, 5 a 1837 1)
Fig. 6 Spatial patterns of the first MV-EOF modes of the 5 a running mean East Asian (a) summer precipitation
(color shadings) and 850 hPa winds (vectors), (b) SLP (color shadings) and 200 hPa wind (vectors)

in the 1500 a control run for 100 a data

245



246

Acta Meteorologica Sinica S5 4R  2020,78(2)

60°N T
40 4
20
EQ
20
40°8 4— . : - |
0 90°E 180 90°W 0 0 90°E 180 90°W 0
| I [T T T T
-0.020 -0.016 —0.012 —0.008 —0.004 0.004  0.008 0012 0016 0.020 C

7 AF B SO B SH AR W 2 2= WUARA QPR 24 PCT [ B 223 i 778 4k
(a. 20 BESY, b AR F1 8 X PRI 3 AL T 95% 10 EAR B F A 5)
Fig. 7 5 arunning average MJJA-mean SST regressed onto the PC1 time series
during MWP (a) and PWP (b) based on the AF run

(The dotted areas indicate that the SST anomalies are statistically significant at the 5% level based on F-test)

20 3.0
(@) R=—0.64
10 b 1.5
_ | | o)
8 0 0 E
-10 L -1.5
=20 r r r r -3.0
1000 1020 1040 1060 1080 1100 Year

PC1

—20

PDOI

-3.0

1900 1920 1940

1960 1980

2000 Year

&8 AF 156 BB 1 AR W 3 2 AR ARPRAE fL Y PC1 5 B 22 KPR BRI 18 B X T
(a. {20 BRIY, b BUACBRIN; R WA CREO
Fig. 8 Relationships between the first principle component (PC1) of EASM and the summer PDO
during MWP (a) and PWP (b) based on the AF run

(R is correlation coefficient between PC1 time series and PDO index )

I T F5 B0 101 )2 75 2 A 79 A R 9 0 2R I 1 A XU
K SRR . R RNRE A —
)25 5% . X n] BE e T IR BE 9N kb
X ATV A AR B 41 35 A AR W 3 2 RUAR AR B A2 R 1
20 (Dong, et al, 2014) . R 7 S ik st #fE i, 5 BLAR
B2 399 AF 1250 1) 5 2 AP AR AR PR e v 48 i el 5 1Y
B Z - iR K 850 hPa W17 5 € 58 i i %
2000 4FE AR Ak e iR 5 (Anth 3056, {82 T
T2 AN - 3 R /7 55 A A s R ) &5 SRt
Frxr L (BT ) 30, BRARHZ 3 N R A i aa DY 51
BRI EAS S AF K50 B E 3558 AL, X i

A AR S99 A A 5 3 TR 6 RSP B AR AR B AR
AR WL B 7 AR AR P 28 R A5 10 A B R R T

5 45

BT A ian X 0 Ao BRI 4 R, BT Tt
1500 4F 19 /> 11 754 12 300 7 37 5 25 X A0 AF A B 28 Ak
FEFBL I BLA] . B2

(1) %5 2 Al % B 01 H UL 31 %) 20 142 50 44T
DU 2R 3 5 28 AR A AR Bl 55 R 4, o B AR DA
R =, BEARLZE S 5 I ¥4 R rp AR R R K R
“PAPHL R . 1000—1100 4F, AR 40



EHEFH L 30 1500 45 A I AR 5 32 WUAE A PR AR AR X L S T BE A A 247

50°N-

0.12
0.09
0.06
0.03

40

30

20 -0.03

—-0.06
—-0.09
—0.12

10

&

110 120 130 140 150

160°E

50°N hPa
0.27
0.21
0.15
0.09
0.03
—0.03
—-0.09
-0.15
—0.21
-0.27

40

30

20

10

mm/d
0.27

0.21
0.15
0.09
0.03
—-0.03
—0.09
—-0.15
—0.21
—0.27

110 120 130 140 150

160°E

50°N C
0.27

40 0.21
0.15

30 0.09
0.03
20 —0.03
—-0.09
10 —-0.15
—0.21
-0.27

50°N hPa
0.36

40 0.28
0.20

30 0.12
0.04
20 —0.04
-0.12
10 —0.20
—0.28
S S e e —-0.36

120 130 140 150  160°E

S0°N mm/d
0.27

40 0.21
0.15

30 0.09
0.03
20 —0.03
—-0.09
10 —-0.15
—0.21
-0.27

110 120 130 140 150 160°E

K9  AF I A BRI 2 ROF AR PR IR 5 FR Bk R A W B 2 P R IR (. b) L WP ESE (€al) 1 850 hPa
Y (e d) DLRFEKFR (e, £) FIZEAL (a. c. e PHEZLIED, b, d. £ SUARIED]; 75 X 3R B ASRHA R T 95% S5 F R %)
Fig. 9 MIJJA-mean surface air temperature (a, b), SLP (color shadings) and 850 hPa winds (c, d), and precipitation (e, f)

regressed onto the summer PDO index during MWP (a), (¢), (¢) and PWP (b), (d), (f) based on the AF run

(The dotted areas indicate that the variables are statistically significant at the 5% level based on F-test)

AT DL AL B 2 [ OK A T 800— 1250 41
U D, KV DL R H X 2R [ K A X 800—
1250 4R35 2 a3 — 30 .

(2) P~ BB 2 1 7 0 5 28 KUAR AR B AR R 7 vh
FEl 7R R 2 2R UK < e b SR A A AR A, A
R 1 0 5 e 10 a FTVE 20 a 19 2 2 AR BR

(3) PG A~ 780 2 01 R I B2 2 XL ) AR AR PR A2 Ak 2
5 RS B YA OC, 5 KT AR ARPR 4R 7 48 £
AR EWNRAMEI R 0B EE A F K
A ARBR AR Ak AT RB I 32 31N R A1k 3e R 1 08 AR
FH o KPR A AR PR R 5 52 ) AR 1 5 2 RUAT AR B 728

PR HILH I 2 KPP AR AR PR AR ¥ Ak T IE AL AR I
BT VY KT (R K il ) 28 B2 (A2 48 ), 2R 3B X
W Bl ) 220800, AT 2RI K KU 5 93 81,
T 22 W 300 3 8 1) A AR B 7 A S B0 - 107 AR
A, 4% 850 hPa XU 7E PH AL KF- ¥ (H A ) —
AP BT 2 HES A S R R ORE (U L BT S B
H ] g S (AL ) Bk i 22 (i 20
BoOW: A s B R PO

Sk

WRET, HEI. 2013, ARSI 5 2= KR ] 2R 30 B ZE /R AR AR PR AR FR AL, K
SRk, 37(5): 1143-1153. Chen H, Xue F. 2013. Numerical simulation


https://doi.org/10.3878/j.issn.1006-9895.2012.12130
https://doi.org/10.3878/j.issn.1006-9895.2012.12130
https://doi.org/10.3878/j.issn.1006-9895.2012.12130
https://doi.org/10.3878/j.issn.1006-9895.2012.12130
https://doi.org/10.3878/j.issn.1006-9895.2012.12130
https://doi.org/10.3878/j.issn.1006-9895.2012.12130
https://doi.org/10.3878/j.issn.1006-9895.2012.12130
https://doi.org/10.3878/j.issn.1006-9895.2012.12130

248

of decadal variations in the East Asian summer monsoon and summer
rainfall in eastern China. Chinese J Atmos Sci, 37(5): 1143-1153 (in
Chinese)

AN, AE P, F AR, 2015, 3125 2000 4R BRI TE AL K
. BlaEiE R, 60(18): 1727-1734. Ge Q S, Hua Z, Zheng J Y, et al.
2015. Forcing and impacts of warm periods in the past 2000 years.
Chinese Sci Bull, 60(18): 1727-1734 (in Chinese)

R, 2RS4, M. 2005, T [ 2R 0 2 2 SRR AL B AR AR BRAZ Ak K H
ST, RG24k, 63(5): 728-739. Gu W, Li C Y, Yang H. 2005.
Analysis on interdecadal variation of summer rainfall and its trend in east
China. Acta Meteor Sinica, 63(5): 728-739 (in Chinese)

AR, X, F R 2017, 38 IR R Ge R Ond 7 i B2 28 XURE /K AL
fE S IEAL. K 4R, 37(2): 151-160. Han C F, Liu J, Wang Z Y. 2017.
Evaluation of community earth system model in simulating Asian
summer monsoon precipitation. J Meteor Sci, 37(2): 151-160 (in
Chinese)

PR, R, T RRIE. 2015. 18 75 2000 4F 4701 72 KU /K AR PRAS (AR
KR BB 5. HBRBL7 E R, 30(7): 780-790. Sun W Y, Liu J,
Wang Z Y. 2015. Modeling study on the characteristics and causes of
East Asian summer monsoon precipitation on centennial time scale over
the past 2000 years. Adv Earth Sci, 30(7): 780-790 (in Chinese)

FXR, R, 2019. A2 I HERET CO, B WO 20 40 70 AR
A R I B 2 K AR PR AT s . G224l 77(2): 327-345.
Wang H, Li D L. 2019. Effects of anthropogenic emissions of CO, and
aerosols on decadal transition of summer precipitation over eastern China
in the late 1970s. Acta Meteor Sinica, 77(2): 327-345 (in Chinese)

FELZE, JE ] 2013, ZR 2 KO U 47 5R 1 E AR R, KR,
37(2): 313-318. Wang H J, Fan K. 2013. Recent changes in the East
Asian monsoon. Chinese J Atmos Sci, 37(2): 313-318 (in Chinese)

THER, X, TARTE. 2015, 5 2 2000 4F v [ X0 B 5 T i 3 e
3Hr. HBRELFDE R, 30(12): 1318-1327. Wang X Q, Liu J, Wang Z Y.
2015. Comparison of simulated and reconstructed temperature in China
during the past 2000 years. Adv in Earth Sci, 30(12): 1318-1327 (in
Chinese)

FAIE, XU 2014. i 2 2000 4 A BRIAIGE IR SHLH ORBUBIFST. 25
P4 HFSY, 34(6): 1136-1145. Wang Z Y, Liu J. 2014, Modeling study
on the characteristics and mechanisms of global typical warm periods
over the past 2000 years. Quat Sci, 34(6): 1136-1145 (in Chinese)

BRI, PN, E4ESRAE. 2007, ZR0 L Z RAEARFRAS {h: 56 T 2 BRI i 2
IR BEBK B NCAR Cam3 BB #7. M5 FRELAT 5T, 12(2): 211-
224. Zeng G, Sun Z B, Wang W Q, et al. 2007. Interdecadal variation of
East Asian summer monsoon simulated by NCAR Cam3 driven by global
SSTs. Climatic Environ Res, 12(2): 211-224 (in Chinese)

TRATR, A S, P4, 2008, H AR 2005 20 4D 80 AEARE IHIRY
AEARBRAEE B R IR RE LA . S5, 66(5): 697-706. Zhang R H, Wu
B Y, Zhao P, et al. 2008. The decadal shift of the summer climate in the
late 1980s over East China and its possible causes. Acta Meteor Sinica,

66(5): 697-706 (in Chinese)

Acta Meteorologica Sinica S5 4R  2020,78(2)

JRIRZE, SRk, FREAE. 2018, 7RI B 22 AR AL BE A AL AN A R A2 AL Y 75T
fili: BEEBTRII A, HLIB AR, K BH2E, 42(4): 902-934. Zhou T J,
Wu B, Guo Z, et al. 2018. A Review of East Asian summer monsoon
simulation and projection: Achievements and problems, opportunities and
challenges. Chinese J Atmos Sci, 42(4): 902-934 (in Chinese)

Kt B, BERE. 2003, KPAERERIS 5 h B SRR R AR
i, 61(6): 641-654. Zhu Y M, Yang X Q. 2003. Rekationships between
Pacific Decadal Oscillation ( PDO) and climate variabilities in China.
Acta Meteor Sinica, 61(6): 641-654 (in Chinese)

Berger A L. 1978. Long-term variations of daily insolation and Quaternary
climatic changes. J Atmos Sci, 35(12): 2362-2367

Chen MY, Xie P P, Janowiak J E, et al. 2002. Global land precipitation: A 50-
yr monthly analysis based on gauge observations. ] Hydrometeor, 3(3):
249-266

Deser C, Phillips A S, Hurrell J W. 2004. Pacific interdecadal climate
variability: Linkages between the tropics and the North Pacific during
boreal winter since 1900. J Climate, 17(16): 3109-3124

Ding R Q, Ha K J, Li J P. 2010. Interdecadal shift in the relationship between
the East Asian summer monsoon and the tropical Indian Ocean. Climate
Dyn, 34(7-8): 1059-1071

Ding Y H, Sun Y, Wang Z Y, et al. 2009. Inter-decadal variation of the
summer precipitation in China and its association with decreasing Asian
summer monsoon Part II: Possible causes. Int J Climatol, 29(13): 1926-
1944

Dong L, Zhou T J. 2014. The formation of the recent cooling in the eastern
tropical Pacific Ocean and the associated climate impacts: A competition
of global warming, IPO, and AMO. J Geophys Res Atmos, 119(19):
11272-11287

Dong X, Xue F. 2016. Phase transition of the pacific decadal oscillation and
decadal variation of the East Asian summer monsoon in the 20th century.
Adv Atmos Sci, 33(3): 330-338

FulJJ,Li S L, Luo D H. 2009. Impact of global SST on decadal shift of East
Asian summer climate. Adv Atmos Sci, 26(2): 192-201

Gao C C, Robock A, Ammann C. 2008. Volcanic forcing of climate over the
past 1500 years: An improved ice core-based index for climate models. J
Geophys Res Atmos, 113(D23): D23111

Gong DY, Ho C H. 2002. Shift in the summer rainfall over the Yangtze River
valley in the late 1970s. Geophys Res Lett, 29(10): 78-1

Hu Z Z. 1997. Interdecadal variability of summer climate over East Asia and
its association with 500 hPa height and global sea surface temperature. J
Geophys Res Atmos, 102(D16): 19403-19412

Hurrell T W, Holland M M, Gent P R, et al. 2013. The community earth
system model: A framework for collaborative research. Bull Amer
Meteor Soc, 94(9): 1339-1360

Kuo T S, Liu Z Q, Li H C, et al. 2011. Climate and environmental changes
during the past millennium in central western Guizhou, China as recorded

by stalagmite ZJD-21. J Asian Earth Sci, 40(6): 1111-1120


https://doi.org/10.3878/j.issn.1006-9895.2012.12130
https://doi.org/10.1360/N972014-01298
https://doi.org/10.1360/N972014-01298
https://doi.org/10.11867/j.issn.1001-8166.2015.07.0780
https://doi.org/10.11867/j.issn.1001-8166.2015.07.0780
https://doi.org/10.3878/j.issn.1006-9895.2012.12301
https://doi.org/10.3878/j.issn.1006-9895.2012.12301
https://doi.org/10.3969/j.issn.1001-7410.2014.06.02
https://doi.org/10.3969/j.issn.1001-7410.2014.06.02
https://doi.org/10.3969/j.issn.1001-7410.2014.06.02
https://doi.org/10.3969/j.issn.1006-9585.2007.02.010
https://doi.org/10.3969/j.issn.1006-9585.2007.02.010
https://doi.org/10.1175/1520-0469(1978)035&amp;lt;2362:LTVODI&amp;gt;2.0.CO;2
https://doi.org/10.1175/1525-7541(2002)003&amp;lt;0249:GLPAYM&amp;gt;2.0.CO;2
https://doi.org/10.1175/1520-0442(2004)017&amp;lt;3109:PICVLB&amp;gt;2.0.CO;2
https://doi.org/10.1007/s00382-009-0555-2
https://doi.org/10.1007/s00382-009-0555-2
https://doi.org/10.1002/joc.1759
https://doi.org/10.1002/2013JD021395
https://doi.org/10.1007/s00376-015-5130-7
https://doi.org/10.1007/s00376-009-0192-z
https://doi.org/10.1029/2008JD010239
https://doi.org/10.1029/2008JD010239
https://doi.org/10.1029/97JD01052
https://doi.org/10.1029/97JD01052
https://doi.org/10.1175/BAMS-D-12-00121.1
https://doi.org/10.1175/BAMS-D-12-00121.1
https://doi.org/10.1016/j.jseaes.2011.01.001
https://doi.org/10.3878/j.issn.1006-9895.2012.12130
https://doi.org/10.1360/N972014-01298
https://doi.org/10.1360/N972014-01298
https://doi.org/10.11867/j.issn.1001-8166.2015.07.0780
https://doi.org/10.11867/j.issn.1001-8166.2015.07.0780
https://doi.org/10.3878/j.issn.1006-9895.2012.12301
https://doi.org/10.3878/j.issn.1006-9895.2012.12301
https://doi.org/10.3969/j.issn.1001-7410.2014.06.02
https://doi.org/10.3969/j.issn.1001-7410.2014.06.02
https://doi.org/10.3969/j.issn.1001-7410.2014.06.02
https://doi.org/10.3969/j.issn.1006-9585.2007.02.010
https://doi.org/10.3969/j.issn.1006-9585.2007.02.010
https://doi.org/10.1175/1520-0469(1978)035&amp;lt;2362:LTVODI&amp;gt;2.0.CO;2
https://doi.org/10.1175/1525-7541(2002)003&amp;lt;0249:GLPAYM&amp;gt;2.0.CO;2
https://doi.org/10.1175/1520-0442(2004)017&amp;lt;3109:PICVLB&amp;gt;2.0.CO;2
https://doi.org/10.1007/s00382-009-0555-2
https://doi.org/10.1007/s00382-009-0555-2
https://doi.org/10.1002/joc.1759
https://doi.org/10.1002/2013JD021395
https://doi.org/10.1007/s00376-015-5130-7
https://doi.org/10.1007/s00376-009-0192-z
https://doi.org/10.1029/2008JD010239
https://doi.org/10.1029/2008JD010239
https://doi.org/10.1029/97JD01052
https://doi.org/10.1029/97JD01052
https://doi.org/10.1175/BAMS-D-12-00121.1
https://doi.org/10.1175/BAMS-D-12-00121.1
https://doi.org/10.1016/j.jseaes.2011.01.001
https://doi.org/10.3878/j.issn.1006-9895.2012.12130
https://doi.org/10.1360/N972014-01298
https://doi.org/10.1360/N972014-01298
https://doi.org/10.11867/j.issn.1001-8166.2015.07.0780
https://doi.org/10.11867/j.issn.1001-8166.2015.07.0780
https://doi.org/10.3878/j.issn.1006-9895.2012.12301
https://doi.org/10.3878/j.issn.1006-9895.2012.12301
https://doi.org/10.3969/j.issn.1001-7410.2014.06.02
https://doi.org/10.3969/j.issn.1001-7410.2014.06.02
https://doi.org/10.3969/j.issn.1001-7410.2014.06.02
https://doi.org/10.3969/j.issn.1006-9585.2007.02.010
https://doi.org/10.3969/j.issn.1006-9585.2007.02.010
https://doi.org/10.1175/1520-0469(1978)035&amp;lt;2362:LTVODI&amp;gt;2.0.CO;2
https://doi.org/10.1175/1525-7541(2002)003&amp;lt;0249:GLPAYM&amp;gt;2.0.CO;2
https://doi.org/10.1175/1520-0442(2004)017&amp;lt;3109:PICVLB&amp;gt;2.0.CO;2
https://doi.org/10.1007/s00382-009-0555-2
https://doi.org/10.1007/s00382-009-0555-2
https://doi.org/10.1002/joc.1759
https://doi.org/10.1002/2013JD021395
https://doi.org/10.1007/s00376-015-5130-7
https://doi.org/10.1007/s00376-009-0192-z
https://doi.org/10.1029/2008JD010239
https://doi.org/10.1029/2008JD010239
https://doi.org/10.1029/97JD01052
https://doi.org/10.1029/97JD01052
https://doi.org/10.1175/BAMS-D-12-00121.1
https://doi.org/10.1175/BAMS-D-12-00121.1
https://doi.org/10.1016/j.jseaes.2011.01.001
https://doi.org/10.3878/j.issn.1006-9895.2012.12130
https://doi.org/10.1360/N972014-01298
https://doi.org/10.1360/N972014-01298
https://doi.org/10.11867/j.issn.1001-8166.2015.07.0780
https://doi.org/10.11867/j.issn.1001-8166.2015.07.0780
https://doi.org/10.3878/j.issn.1006-9895.2012.12301
https://doi.org/10.3878/j.issn.1006-9895.2012.12301
https://doi.org/10.3969/j.issn.1001-7410.2014.06.02
https://doi.org/10.3969/j.issn.1001-7410.2014.06.02
https://doi.org/10.3969/j.issn.1001-7410.2014.06.02
https://doi.org/10.3969/j.issn.1006-9585.2007.02.010
https://doi.org/10.3969/j.issn.1006-9585.2007.02.010
https://doi.org/10.1175/1520-0469(1978)035&amp;lt;2362:LTVODI&amp;gt;2.0.CO;2
https://doi.org/10.1175/1525-7541(2002)003&amp;lt;0249:GLPAYM&amp;gt;2.0.CO;2
https://doi.org/10.1175/1520-0442(2004)017&amp;lt;3109:PICVLB&amp;gt;2.0.CO;2
https://doi.org/10.1007/s00382-009-0555-2
https://doi.org/10.1007/s00382-009-0555-2
https://doi.org/10.1002/joc.1759
https://doi.org/10.1002/2013JD021395
https://doi.org/10.1007/s00376-015-5130-7
https://doi.org/10.1007/s00376-009-0192-z
https://doi.org/10.1029/2008JD010239
https://doi.org/10.1029/2008JD010239
https://doi.org/10.1029/97JD01052
https://doi.org/10.1029/97JD01052
https://doi.org/10.1175/BAMS-D-12-00121.1
https://doi.org/10.1175/BAMS-D-12-00121.1
https://doi.org/10.1016/j.jseaes.2011.01.001

FEFHFZ. 1E 1500 44

Li H C, Lee Z H, Wang N J, et al. 2011. The 8O and 8"C records in an
aragonite stalagmite from Furong Cave, Chongging, China: A-2000-year
record of monsoonal climate. J Asian Earth Sci, 40(6): 1121-1130

Li HM, Dai A G, Zhou T J, et al. 2010a. Responses of East Asian summer
monsoon to historical SST and atmospheric forcing during 1950-2000.
Climate Dyn, 34(4): 501-514

LiJ P, Wu Z W, Jiang Z H, et al. 2010b. Can global warming strengthen the
East Asian summer monsoon?. J Climate, 23(24): 6696-6705

Li R P, Zhu J, Zheng F. 2016. Decadal shifts of East Asian summer monsoon
in a climate model free of explicit GHGs and aerosols. Sci Rep, 6: 38546

Liu J, Wang B, Wang H L, et al. 2011a. Forced response of the East Asian
summer rainfall over the past millennium: Results from a coupled model
simulation. Climate Dyn, 36(1-2): 323-336

Liu J B, Chen F H, Chen J H, et al. 2011b. Humid medieval warm period
recorded by magnetic characteristics of sediments from Gonghai Lake,
Shanxi, North China. Chinese Sci Bull, 56(23): 2464-2474

Liu J B, Chen F H, Chen J H, et al. 2014. Weakening of the East Asian
summer monsoon at 1000-1100 A. D. within the Medieval Climate
Anomaly: Possible linkage to changes in the Indian Ocean-western
Pacific. ] Geophys Res Atmos, 119(5): 2209-2219

Lu R Y, Dong B W, Ding H. 2006. Impact of the Atlantic multidecadal
oscillation on the Asian summer monsoon. Geophys Res Lett, 33(24):
L24701

Ma S M, Zhou T J, Stone D A, et al. 2017. Detectable anthropogenic shift
toward heavy precipitation over eastern China. J Climate, 30(4): 1381-
1396

Mantua N J, Hare S R, Zhang Y, et al. 1997. A Pacific interdecadal climate
oscillation with impacts on salmon production. Bull Amer Meteor Soc,
78(6): 1069-1080

Meure M F, Etheridge D, Trudinger C, et al. 2006. Law Dome CO,, CH4 and
N,O ice core records extended to 2000 years BP. Geophys Res Lett,
33(14): L14810

North G R, Bell T L, Cahalan R F, et al. 1982. Sampling errors in the
estimation of empirical orthogonal functions. Mon Wea Rev, 110(7):
699-706

Power S, Casey T, Folland C, et al. 1999. Inter-decadal modulation of the
impact of ENSO on Australia. Climate Dyn, 15(5): 319-324

Ruddiman W F, Crucifix M C, Oldfield F A, et al. 2011. Holocene carbon
emissions as a result of anthropogenic land cover change. Holocene,
21(5): 775-791

Shapiro A I, Schmutz W, Rozanov E, et al. 2011. A new approach long-term
reconstruction of the solar irradiance leads to large historical solar
forcing. Astron Astrophys, 529: A67

Song F F, Zhou T J, Qian Y. 2014. Responses of East Asian summer monsoon
to natural and anthropogenic forcings in the 17 latest CMIP5 models.
Geophys Res Lett, 41(2): 596-603

Tan L C, Cai Y J, An Z S, et al. 2011. Centennial- to decadal-scale monsoon

TR R $0) 7R 0 S 2 AVAF AR B A AR AT X b B LT il 1) 249

precipitation variability in the semi-humid region, northern China during
the last 1860 years: Records from stalagmites in Huangye Cave.
Holocene, 21(2): 287-296

Uppala S M, Kaéllberg P M, Simmons A J, et al. 2005. The ERA-40 re-
analysis. Quart J Roy Meteor Soc, 131(612):2961-3012

Wang B, Wu Z W, Li J P, et al. 2008. How to measure the strength of the East
Asian summer monsoon. J Climate, 21(17): 4449-4463

Wang H J. 2001. The weakening of the Asian monsoon circulation after the
end of 1970’s. Adv Atmos Sci, 18(3): 376-386

Wang L C, Behling H, Lee T Q, et al. 2013. Increased precipitation during the
Little Ice Age in northern Taiwan inferred from diatoms and
geochemistry in a sediment core from a subalpine lake. J Paleolimnol,
49(4): 619-631

Wang Z Y, Li Y, Liu B, et al. 2015. Global climate internal variability in a
2000-year control simulation with community earth system model
(CESM). Chinese Geogr Sci, 25(3): 263-273

Wu B, Zhou T J, Li T. 2016. Impacts of the Pacific-Japan and circumglobal
teleconnection patterns on the interdecadal variability of the East Asian
summer monsoon. J Climate, 29(9): 3253-3271

Xue F. 2001. Interannual to interdecadal variation of East Asian Summer
Monsoon and its association with the global atmospheric circulation and
sea surface temperature. Adv Atmos Sci, 18(4): 567-575

Yan Q, Zhang Z S, Wang H J, et al. 2015. Simulated warm periods of climate
over China during the last two millennia: The Sui-Tang warm period
versus the Song-Yuan warm period. J Geophys Res Atmos, 120(6):
2229-2241

Yang Q, Ma Z G, Fan X G, et al. 2017. Decadal modulation of precipitation
patterns over Eastern China by sea surface temperature anomalies. J
Climate, 30(17): 7017-7033

Yu R C, Wang B, Zhou T J. 2004. Tropospheric cooling and summer monsoon
weakening trend over East Asia. Geophys Res Lett, 31(22): L22212

Zhang L X, Wu P L, Zhou T J. 2017. Aerosol forcing of extreme summer
drought over North China. Environ Res Lett, 12(3): 034020

Zhang P Z, Cheng H, Edwards R L, et al. 2008. A test of climate, sun, and
culture relationships from an 1810-year Chinese cave record. Science,
322(5903): 940-942

Zhang Y, Wallace J M, Battisti D S. 1997. ENSO-like interdecadal variability:
1900-93. J Climate, 10(5): 1004-1020

Zhou T J, Yu R C, Zhang J, et al. 2009a. Why the western pacific subtropical
high has extended westward since the Late 1970s. J Climate, 22(8):
2199-2215

Zhou T J, Gong D Y, Li J, et al. 2009b. Detecting and understanding the multi-
decadal variability of the East Asian summer monsoon: Recent progress
and state of affairs. Meteor Z, 18(4): 455-467

Zhu C W, Wang B, Qian W H, et al. 2012. Recent weakening of northern East
Asian summer monsoon: A possible response to global warming.

Geophys Res Lett, 39(9): 278-283


https://doi.org/10.1016/j.jseaes.2010.06.011
https://doi.org/10.1007/s00382-008-0482-7
https://doi.org/10.1175/2010JCLI3434.1
https://doi.org/10.1038/srep38546
https://doi.org/10.1007/s00382-009-0693-6
https://doi.org/10.1007/s11434-011-4592-y
https://doi.org/10.1029/2006GL027655
https://doi.org/10.1175/JCLI-D-16-0311.1
https://doi.org/10.1175/1520-0477(1997)078&amp;lt;1069:APICOW&amp;gt;2.0.CO;2
https://doi.org/10.1029/2006GL026152
https://doi.org/10.1175/1520-0493(1982)110&amp;lt;0699:SEITEO&amp;gt;2.0.CO;2
https://doi.org/10.1007/s003820050284
https://doi.org/10.1177/0959683610386983
https://doi.org/10.1002/2013GL058705
https://doi.org/10.1177/0959683610378880
https://doi.org/10.1256/qj.04.176
https://doi.org/10.1175/2008JCLI2183.1
https://doi.org/10.1007/BF02919316
https://doi.org/10.1007/s10933-013-9679-9
https://doi.org/10.1007/s11769-015-0754-1
https://doi.org/10.1175/JCLI-D-15-0105.1
https://doi.org/10.1007/s00376-001-0045-x
https://doi.org/10.1002/2014JD022941
https://doi.org/10.1175/JCLI-D-16-0793.1
https://doi.org/10.1175/JCLI-D-16-0793.1
https://doi.org/10.1088/1748-9326/aa5fb3
https://doi.org/10.1126/science.1163965
https://doi.org/10.1175/1520-0442(1997)010&amp;lt;1004:ELIV&amp;gt;2.0.CO;2
https://doi.org/10.1175/2008JCLI2527.1
https://doi.org/10.1127/0941-2948/2009/0396
https://doi.org/10.1016/j.jseaes.2010.06.011
https://doi.org/10.1007/s00382-008-0482-7
https://doi.org/10.1175/2010JCLI3434.1
https://doi.org/10.1038/srep38546
https://doi.org/10.1007/s00382-009-0693-6
https://doi.org/10.1007/s11434-011-4592-y
https://doi.org/10.1029/2006GL027655
https://doi.org/10.1175/JCLI-D-16-0311.1
https://doi.org/10.1175/1520-0477(1997)078&amp;lt;1069:APICOW&amp;gt;2.0.CO;2
https://doi.org/10.1029/2006GL026152
https://doi.org/10.1175/1520-0493(1982)110&amp;lt;0699:SEITEO&amp;gt;2.0.CO;2
https://doi.org/10.1007/s003820050284
https://doi.org/10.1177/0959683610386983
https://doi.org/10.1002/2013GL058705
https://doi.org/10.1177/0959683610378880
https://doi.org/10.1256/qj.04.176
https://doi.org/10.1175/2008JCLI2183.1
https://doi.org/10.1007/BF02919316
https://doi.org/10.1007/s10933-013-9679-9
https://doi.org/10.1007/s11769-015-0754-1
https://doi.org/10.1175/JCLI-D-15-0105.1
https://doi.org/10.1007/s00376-001-0045-x
https://doi.org/10.1002/2014JD022941
https://doi.org/10.1175/JCLI-D-16-0793.1
https://doi.org/10.1175/JCLI-D-16-0793.1
https://doi.org/10.1088/1748-9326/aa5fb3
https://doi.org/10.1126/science.1163965
https://doi.org/10.1175/1520-0442(1997)010&amp;lt;1004:ELIV&amp;gt;2.0.CO;2
https://doi.org/10.1175/2008JCLI2527.1
https://doi.org/10.1127/0941-2948/2009/0396
https://doi.org/10.1016/j.jseaes.2010.06.011
https://doi.org/10.1007/s00382-008-0482-7
https://doi.org/10.1175/2010JCLI3434.1
https://doi.org/10.1038/srep38546
https://doi.org/10.1007/s00382-009-0693-6
https://doi.org/10.1007/s11434-011-4592-y
https://doi.org/10.1029/2006GL027655
https://doi.org/10.1175/JCLI-D-16-0311.1
https://doi.org/10.1175/1520-0477(1997)078&amp;lt;1069:APICOW&amp;gt;2.0.CO;2
https://doi.org/10.1029/2006GL026152
https://doi.org/10.1175/1520-0493(1982)110&amp;lt;0699:SEITEO&amp;gt;2.0.CO;2
https://doi.org/10.1007/s003820050284
https://doi.org/10.1177/0959683610386983
https://doi.org/10.1002/2013GL058705
https://doi.org/10.1177/0959683610378880
https://doi.org/10.1256/qj.04.176
https://doi.org/10.1175/2008JCLI2183.1
https://doi.org/10.1007/BF02919316
https://doi.org/10.1007/s10933-013-9679-9
https://doi.org/10.1007/s11769-015-0754-1
https://doi.org/10.1175/JCLI-D-15-0105.1
https://doi.org/10.1007/s00376-001-0045-x
https://doi.org/10.1002/2014JD022941
https://doi.org/10.1175/JCLI-D-16-0793.1
https://doi.org/10.1175/JCLI-D-16-0793.1
https://doi.org/10.1088/1748-9326/aa5fb3
https://doi.org/10.1126/science.1163965
https://doi.org/10.1175/1520-0442(1997)010&amp;lt;1004:ELIV&amp;gt;2.0.CO;2
https://doi.org/10.1175/2008JCLI2527.1
https://doi.org/10.1127/0941-2948/2009/0396
https://doi.org/10.1016/j.jseaes.2010.06.011
https://doi.org/10.1007/s00382-008-0482-7
https://doi.org/10.1175/2010JCLI3434.1
https://doi.org/10.1038/srep38546
https://doi.org/10.1007/s00382-009-0693-6
https://doi.org/10.1007/s11434-011-4592-y
https://doi.org/10.1029/2006GL027655
https://doi.org/10.1175/JCLI-D-16-0311.1
https://doi.org/10.1175/1520-0477(1997)078&amp;lt;1069:APICOW&amp;gt;2.0.CO;2
https://doi.org/10.1029/2006GL026152
https://doi.org/10.1175/1520-0493(1982)110&amp;lt;0699:SEITEO&amp;gt;2.0.CO;2
https://doi.org/10.1007/s003820050284
https://doi.org/10.1177/0959683610386983
https://doi.org/10.1002/2013GL058705
https://doi.org/10.1016/j.jseaes.2010.06.011
https://doi.org/10.1007/s00382-008-0482-7
https://doi.org/10.1175/2010JCLI3434.1
https://doi.org/10.1038/srep38546
https://doi.org/10.1007/s00382-009-0693-6
https://doi.org/10.1007/s11434-011-4592-y
https://doi.org/10.1029/2006GL027655
https://doi.org/10.1175/JCLI-D-16-0311.1
https://doi.org/10.1175/1520-0477(1997)078&amp;lt;1069:APICOW&amp;gt;2.0.CO;2
https://doi.org/10.1029/2006GL026152
https://doi.org/10.1175/1520-0493(1982)110&amp;lt;0699:SEITEO&amp;gt;2.0.CO;2
https://doi.org/10.1007/s003820050284
https://doi.org/10.1177/0959683610386983
https://doi.org/10.1002/2013GL058705
https://doi.org/10.1177/0959683610378880
https://doi.org/10.1256/qj.04.176
https://doi.org/10.1175/2008JCLI2183.1
https://doi.org/10.1007/BF02919316
https://doi.org/10.1007/s10933-013-9679-9
https://doi.org/10.1007/s11769-015-0754-1
https://doi.org/10.1175/JCLI-D-15-0105.1
https://doi.org/10.1007/s00376-001-0045-x
https://doi.org/10.1002/2014JD022941
https://doi.org/10.1175/JCLI-D-16-0793.1
https://doi.org/10.1175/JCLI-D-16-0793.1
https://doi.org/10.1088/1748-9326/aa5fb3
https://doi.org/10.1126/science.1163965
https://doi.org/10.1175/1520-0442(1997)010&amp;lt;1004:ELIV&amp;gt;2.0.CO;2
https://doi.org/10.1175/2008JCLI2527.1
https://doi.org/10.1127/0941-2948/2009/0396
https://doi.org/10.1177/0959683610378880
https://doi.org/10.1256/qj.04.176
https://doi.org/10.1175/2008JCLI2183.1
https://doi.org/10.1007/BF02919316
https://doi.org/10.1007/s10933-013-9679-9
https://doi.org/10.1007/s11769-015-0754-1
https://doi.org/10.1175/JCLI-D-15-0105.1
https://doi.org/10.1007/s00376-001-0045-x
https://doi.org/10.1002/2014JD022941
https://doi.org/10.1175/JCLI-D-16-0793.1
https://doi.org/10.1175/JCLI-D-16-0793.1
https://doi.org/10.1088/1748-9326/aa5fb3
https://doi.org/10.1126/science.1163965
https://doi.org/10.1175/1520-0442(1997)010&amp;lt;1004:ELIV&amp;gt;2.0.CO;2
https://doi.org/10.1175/2008JCLI2527.1
https://doi.org/10.1127/0941-2948/2009/0396
https://doi.org/10.1016/j.jseaes.2010.06.011
https://doi.org/10.1007/s00382-008-0482-7
https://doi.org/10.1175/2010JCLI3434.1
https://doi.org/10.1038/srep38546
https://doi.org/10.1007/s00382-009-0693-6
https://doi.org/10.1007/s11434-011-4592-y
https://doi.org/10.1029/2006GL027655
https://doi.org/10.1175/JCLI-D-16-0311.1
https://doi.org/10.1175/1520-0477(1997)078&amp;lt;1069:APICOW&amp;gt;2.0.CO;2
https://doi.org/10.1029/2006GL026152
https://doi.org/10.1175/1520-0493(1982)110&amp;lt;0699:SEITEO&amp;gt;2.0.CO;2
https://doi.org/10.1007/s003820050284
https://doi.org/10.1177/0959683610386983
https://doi.org/10.1002/2013GL058705
https://doi.org/10.1177/0959683610378880
https://doi.org/10.1256/qj.04.176
https://doi.org/10.1175/2008JCLI2183.1
https://doi.org/10.1007/BF02919316
https://doi.org/10.1007/s10933-013-9679-9
https://doi.org/10.1007/s11769-015-0754-1
https://doi.org/10.1175/JCLI-D-15-0105.1
https://doi.org/10.1007/s00376-001-0045-x
https://doi.org/10.1002/2014JD022941
https://doi.org/10.1175/JCLI-D-16-0793.1
https://doi.org/10.1175/JCLI-D-16-0793.1
https://doi.org/10.1088/1748-9326/aa5fb3
https://doi.org/10.1126/science.1163965
https://doi.org/10.1175/1520-0442(1997)010&amp;lt;1004:ELIV&amp;gt;2.0.CO;2
https://doi.org/10.1175/2008JCLI2527.1
https://doi.org/10.1127/0941-2948/2009/0396
https://doi.org/10.1016/j.jseaes.2010.06.011
https://doi.org/10.1007/s00382-008-0482-7
https://doi.org/10.1175/2010JCLI3434.1
https://doi.org/10.1038/srep38546
https://doi.org/10.1007/s00382-009-0693-6
https://doi.org/10.1007/s11434-011-4592-y
https://doi.org/10.1029/2006GL027655
https://doi.org/10.1175/JCLI-D-16-0311.1
https://doi.org/10.1175/1520-0477(1997)078&amp;lt;1069:APICOW&amp;gt;2.0.CO;2
https://doi.org/10.1029/2006GL026152
https://doi.org/10.1175/1520-0493(1982)110&amp;lt;0699:SEITEO&amp;gt;2.0.CO;2
https://doi.org/10.1007/s003820050284
https://doi.org/10.1177/0959683610386983
https://doi.org/10.1002/2013GL058705
https://doi.org/10.1177/0959683610378880
https://doi.org/10.1256/qj.04.176
https://doi.org/10.1175/2008JCLI2183.1
https://doi.org/10.1007/BF02919316
https://doi.org/10.1007/s10933-013-9679-9
https://doi.org/10.1007/s11769-015-0754-1
https://doi.org/10.1175/JCLI-D-15-0105.1
https://doi.org/10.1007/s00376-001-0045-x
https://doi.org/10.1002/2014JD022941
https://doi.org/10.1175/JCLI-D-16-0793.1
https://doi.org/10.1175/JCLI-D-16-0793.1
https://doi.org/10.1088/1748-9326/aa5fb3
https://doi.org/10.1126/science.1163965
https://doi.org/10.1175/1520-0442(1997)010&amp;lt;1004:ELIV&amp;gt;2.0.CO;2
https://doi.org/10.1175/2008JCLI2527.1
https://doi.org/10.1127/0941-2948/2009/0396
https://doi.org/10.1016/j.jseaes.2010.06.011
https://doi.org/10.1007/s00382-008-0482-7
https://doi.org/10.1175/2010JCLI3434.1
https://doi.org/10.1038/srep38546
https://doi.org/10.1007/s00382-009-0693-6
https://doi.org/10.1007/s11434-011-4592-y
https://doi.org/10.1029/2006GL027655
https://doi.org/10.1175/JCLI-D-16-0311.1
https://doi.org/10.1175/1520-0477(1997)078&amp;lt;1069:APICOW&amp;gt;2.0.CO;2
https://doi.org/10.1029/2006GL026152
https://doi.org/10.1175/1520-0493(1982)110&amp;lt;0699:SEITEO&amp;gt;2.0.CO;2
https://doi.org/10.1007/s003820050284
https://doi.org/10.1177/0959683610386983
https://doi.org/10.1002/2013GL058705
https://doi.org/10.1177/0959683610378880
https://doi.org/10.1256/qj.04.176
https://doi.org/10.1175/2008JCLI2183.1
https://doi.org/10.1007/BF02919316
https://doi.org/10.1007/s10933-013-9679-9
https://doi.org/10.1007/s11769-015-0754-1
https://doi.org/10.1175/JCLI-D-15-0105.1
https://doi.org/10.1007/s00376-001-0045-x
https://doi.org/10.1002/2014JD022941
https://doi.org/10.1175/JCLI-D-16-0793.1
https://doi.org/10.1175/JCLI-D-16-0793.1
https://doi.org/10.1088/1748-9326/aa5fb3
https://doi.org/10.1126/science.1163965
https://doi.org/10.1175/1520-0442(1997)010&amp;lt;1004:ELIV&amp;gt;2.0.CO;2
https://doi.org/10.1175/2008JCLI2527.1
https://doi.org/10.1127/0941-2948/2009/0396
https://doi.org/10.1016/j.jseaes.2010.06.011
https://doi.org/10.1007/s00382-008-0482-7
https://doi.org/10.1175/2010JCLI3434.1
https://doi.org/10.1038/srep38546
https://doi.org/10.1007/s00382-009-0693-6
https://doi.org/10.1007/s11434-011-4592-y
https://doi.org/10.1029/2006GL027655
https://doi.org/10.1175/JCLI-D-16-0311.1
https://doi.org/10.1175/1520-0477(1997)078&amp;lt;1069:APICOW&amp;gt;2.0.CO;2
https://doi.org/10.1029/2006GL026152
https://doi.org/10.1175/1520-0493(1982)110&amp;lt;0699:SEITEO&amp;gt;2.0.CO;2
https://doi.org/10.1007/s003820050284
https://doi.org/10.1177/0959683610386983
https://doi.org/10.1002/2013GL058705
https://doi.org/10.1016/j.jseaes.2010.06.011
https://doi.org/10.1007/s00382-008-0482-7
https://doi.org/10.1175/2010JCLI3434.1
https://doi.org/10.1038/srep38546
https://doi.org/10.1007/s00382-009-0693-6
https://doi.org/10.1007/s11434-011-4592-y
https://doi.org/10.1029/2006GL027655
https://doi.org/10.1175/JCLI-D-16-0311.1
https://doi.org/10.1175/1520-0477(1997)078&amp;lt;1069:APICOW&amp;gt;2.0.CO;2
https://doi.org/10.1029/2006GL026152
https://doi.org/10.1175/1520-0493(1982)110&amp;lt;0699:SEITEO&amp;gt;2.0.CO;2
https://doi.org/10.1007/s003820050284
https://doi.org/10.1177/0959683610386983
https://doi.org/10.1002/2013GL058705
https://doi.org/10.1177/0959683610378880
https://doi.org/10.1256/qj.04.176
https://doi.org/10.1175/2008JCLI2183.1
https://doi.org/10.1007/BF02919316
https://doi.org/10.1007/s10933-013-9679-9
https://doi.org/10.1007/s11769-015-0754-1
https://doi.org/10.1175/JCLI-D-15-0105.1
https://doi.org/10.1007/s00376-001-0045-x
https://doi.org/10.1002/2014JD022941
https://doi.org/10.1175/JCLI-D-16-0793.1
https://doi.org/10.1175/JCLI-D-16-0793.1
https://doi.org/10.1088/1748-9326/aa5fb3
https://doi.org/10.1126/science.1163965
https://doi.org/10.1175/1520-0442(1997)010&amp;lt;1004:ELIV&amp;gt;2.0.CO;2
https://doi.org/10.1175/2008JCLI2527.1
https://doi.org/10.1127/0941-2948/2009/0396
https://doi.org/10.1177/0959683610378880
https://doi.org/10.1256/qj.04.176
https://doi.org/10.1175/2008JCLI2183.1
https://doi.org/10.1007/BF02919316
https://doi.org/10.1007/s10933-013-9679-9
https://doi.org/10.1007/s11769-015-0754-1
https://doi.org/10.1175/JCLI-D-15-0105.1
https://doi.org/10.1007/s00376-001-0045-x
https://doi.org/10.1002/2014JD022941
https://doi.org/10.1175/JCLI-D-16-0793.1
https://doi.org/10.1175/JCLI-D-16-0793.1
https://doi.org/10.1088/1748-9326/aa5fb3
https://doi.org/10.1126/science.1163965
https://doi.org/10.1175/1520-0442(1997)010&amp;lt;1004:ELIV&amp;gt;2.0.CO;2
https://doi.org/10.1175/2008JCLI2527.1
https://doi.org/10.1127/0941-2948/2009/0396

