5525 B4 4 W G 77 N 5 7 Vol. 25 No. 4
2020 F 7 H Climatic and Environmental Research Jul. 2020

BRAT ML, 7252, FMASL, 45, 2020. 3T PMIP3 F1 CMIPS A5 40045 S 13 25 T4 R AIE IR B AL B 5 30 (10738 2R RRAE K B BRL 43 (0], A S5 3R B8 7L
25(4): 429—442. CHEN Kefan, NING Liang, SUN Weiyi, et al. 2020. Characteristics and Cause Analyses of Arctic Oscillation Variability during the
Typical Periods in Last Millennium Based on PMIP3 and CMIPS Simulations [J]. Climatic and Environmental Research (in Chinese), 25 (4): 429—442.
doi:10.3878/j.issn.1006-9585.2020.20011

E T PMIP3 #1 CMIPS #3345 RS 5T FE 14T

i Bz db R i Bh B T RAFAE R B 53 4

AL o bt dmE S Eme s g s

1P ST DK 27 K 00 B B 05 50 40 B s 9 =/ 5 4 B P 5 0 [ 5 B S s B A i R LR 4 s A B R R
HU U E BT LA BB 22 2 B, AL 210023

2 T SR 5 BRI S S S P — U — TR A BT I AR S, LR H 1 266237

3 D TE IR R AR 2 2 B ER A 22 R AR R G T 0, BTA RS 01003, K

4 TP E R B SRR ST AT B 5 5 DU A0 5T [ ¢ B S B0 %, T0 % 710063

5 VLA KR ST 2% AR GEBUE AR B i S0 =/ O K2 e R 242 0, Pt 210023

# E FHZSHHE =R AEBE RIS L EHRI] (Paleoclimate Modelling Intercomparison Project Phase 111,
PMIP3) i & THESFER AL L &S5 5 7 & BT A4 EL 8k &Il (Paleoclimate Model Intercomparison
Project Phase 5, CMIP5) #4518 Jfj 45 S I8 10 9 N ER R ABRRIG G5 F, Wi T4 3 NIRRT B
(R S s i . AN KA B IE R JbWiE5) (Arctic Oscillation, AO) AR ¢ B EIBEAT T 2047 . 181t
L NCEP F /0 Hr Rt b B, SR B A AU AO R S [RIBEAS S AR B AR Ak R B, FLK R /i X e i A
LI % 50 4F AO HIEaRE S . 2 T4F 3 AMFFERT B, AN AR 2kt At 20 S04 5728 1 AO A FIABRABL A
—3, (HKER BN /N AO BEA RILAALAH, TIARBE AN RN B E B, SEEER - &
F 2 AEAFIIPINH TR, At 22 S0% R 5 BAACAR M P T SR AR B35, /N Kb AR X~ T
SEBEMIE, IABERIE TR S MW7, X5 IR AR R =i D vk LR B A 6. J & T
e, ANKIIATELACHE BT AO AL 26431 52 B SRS B FI A S A1 B B R
Xg8iA  dutdEs) PMIP3 iHRl CMIPS ih& £ T4 RHER B
XEHRS  1006-9585(2020)04-0429-14 HESES P67 SCERFRIREE A
doi:10.3878/j.issn.1006-9585.2020.2001 1

Characteristics and Cause Analyses of Arctic Oscillation Variability during the
Typical Periods in Last Millennium Based on PMIP3 and CMIPS Simulations

CHEN Kefan', NING Liang"**>*, SUN Weiyi', QIN Yanmin',

Wis B EA
EEEN
BIEE
HENHE

2020-01-13; MILETILEARBAE] 2020-03-23

BRATFL, 2o, 1995 FHiAE, WLBFFiAE, MSh Sl SomSEdift. ARSI, E-mail: kefan_chen1995@126.com
5%, E-mail: ningliangnnu@njnu.edu.cn

[ X & SR TR 2016YFA0600401, [H 5K HAREFAIEE T H 41971021, 41420104002, 41671197 41631175, [ Rl 2B HiER
FRIERIF T v 5 58 DY 20 b o [ 5% B A St B P 4 SKLLQG1820. SKLLQG1930, o Al Fedkmg ik 2 SRHH T (B 28)
XDB40000000

Funded by National Key Research and Development Program of China (Grant 2016YFA0600401), National Natural Science Foundation of China

(Grants 41971021, 41420104002, 41671197, and 41631175), Open Funds of State Key Laboratory of Loess and Quaternary Geology,
Institute of Earth Environment, Chinese Academy of Sciences (Grants SKLLQG1820 and SKLLQG1930), Strategic Priority Research
Program of Chinese Academy of Sciences (Grant XDB40000000)


https://doi.org/10.3878/j.issn.1006-9585.2020.20011
https://doi.org/10.3878/j.issn.1006-9585.2020.20011
https://doi.org/10.3878/j.issn.1006-9585.2020.20011
https://doi.org/10.3878/j.issn.1006-9585.2020.20011

430

k5 3 A
Climatic and Environmental Research

XUE Jiao', LIU Jian"*°, and YAN Mi"**

1 Key Laboratory for Virtual Geographic Environment, Ministry of Education/ State Key Laboratory Cultivation Base of
Geographical Environment Evolution of Jiangsu Province/ Jiangsu Center for Collaborative Innovation in
Geographical Information Resource Development and Application/ School of Geography, Nanjing Normal University,
Nanjing 210023

2 Open Studio for the Simulation of Ocean—Climate—Isotope, Pilot National Laboratory for Marine Science and
Technology (Qingdao), Qingdao, Shandong Province 266237

3 Climate System Research Center, Department of Geosciences, University of Massachusetts, Amherst 01003, USA

4 State Key Laboratory of Loess and Quaternary Geology, Institute of Earth Environment, Chinese Academy of Sciences,
Xi’an 710063

5 Jiangsu Provincial Key Laboratory for Numerical Simulation of Large Scale Complex Systems, School of Mathematical
Science, Nanjing Normal University, Nanjing 210023

Abstract
Medieval Climate Anomaly (MCA), Little Ice Age (LIA), and Present Warm Period (PWP), in the last millennium were

analyzed using simulations from nine Earth system models (ESMs) from the Paleoclimate Modeling Intercomparison

The variability and corresponding mechanisms of the Arctic Oscillation (AO) during three typical periods, the

Project Phase III (PMIP3) Last Millennium experiment and Paleoclimate Model Intercomparison Project Phase 5
(CMIP5) historical experiments. Compared with the NCEP reanalysis data, the ESMs reasonably reproduce the AO
spatial pattern and inter-annual period, and most ESMs reproduce the AO strengthening trend in the last five decades.
Simulations show that there is no consistent AO phase during the MCA among the different models. The eight models
simulated generally negative AO phases during the LIA and positive phases during the PWP. These simulated results are
consistent with previous studies using proxy reconstructions and observations. The multi-model ensemble mean indicates
that there is no significant sea level pressure (SLP) change over the Arctic region during the MCA. The SLP anomalies
over the Arctic region are significantly positive during the LIA and significantly negative during the PWP. These changes
in SLP are related to the anomalous lower temperature during the LIA and higher temperature during the PWP over the
Arctic region. Our study suggests that the AO variability during the LIA and PWP are influenced by the natural and
anthropocentric forcing, respectively.

Keywords Arctic Oscillation, PMIP3 Project, CMIP5 Project, Last Millennium, Typical period
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Table 1 Detailed information of the nine models
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Fig. 1 (a—j) The first mode of Empirical Orthogonal Function (EOF) spatial patterns of sea level pressure (SLP) anomaly over the extratropical

Northern Hemisphere (north of 20°N) from the NCEP reanalysis data and nine model simulations for the period 1950-2000
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Fig. 2 (a—j) The first EOF principal components of the SLP (bars) and its 11-year running average time series (black line) over the extratropical

Northern Hemisphere (north of 20°N) from the NCEP reanalysis data and nine model simulations for the period 1950-2000
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simulations
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Fig. 5

(north of 20°N) from the eight model simulations for the period AD 850-2000
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Fig. 6 The ensemble means of the SLP anomalies over the Northern Hemisphere from the eight model simulations during the (a) Medieval Climate

Anomaly (MIA) AD 900-1200, (b) Little Ice Age (LIA) AD 1500-1800, and (c) Present Warm Period (PWP) AD 1850-2000. The stippling indicates

that the SLP anomalies are significant at 95% confidence level
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