doi:10. 11676/qxxb2017. 005 % i

ETFERTERELGH N RESEANHTR

BLESS HELS R B R
HOU Lichun"#*** LIN Zhenshan'**® HE Liang® LUO Huming’

T UM S R 2 B ) 2 2 B P b 5 2R A T Y = L R G, 210023

YLV 89 2% B 17 5 Hb 3 5 i i 2 B » | 158, 334001

JE DA b, BB 558 0 A S 0 (R U R 4D L R AT, 210023

VL7548 b 30 PR 0 v A T R T IR R R A B A, 210023

TLIR A H FE B R RTT & 5 AT B [ 8138 b B9 AT, 210023

[ TG L 65T, 100081

P AL AR $ R 2 B2 Bt L A i . 712100

College of Geographical Science, Nanjing Normal University . Nanjing 210023, China

College o f History Geography and Tourism » Shangrao Normal College . Shangrao 334001, China

Wb H N g R W

Key Laboratory of Virtual Geographic Environment (Nanjing Normal University), Ministry of Education, Nanjing

210023, China

4. State Key Laboratory Cultivation Base of Geographical Environment Evolution (Jiangsu Province), Nanjing 210023,
China

5. Jiangsu Center for Collaborative Innovation in Geographical Information Resource Development and Application
Nanjing 210023, China

6. National Meteorological Center, Beijing 100081, China

7. College of Sciencess Northwest A & F University, Yangling 712100, China

2016-04-19 Y5 f& . 2016-10-05 g 1.

5L A AR I Ao B PR L 2017, G TAE AR R RUB AL SR 8 ) SO SIS HLRI AT Y. G4, 75(1) :67-79
Hou Lichun, Lin Zhenshan, He Liang, Luo Huming. 2017. Statistical-dynamical retrieval and driving mechanism study of mon-

soon variation over East Asia in the last millennium. Acta Meteorologica Sinica, 75(1) :67-79

Abstract A nonlinear statistical-dynamical model of the East Asian monsoon is established using observed data. The model is
applied to quantify individual contributions of different factors, which provide a quantitative reference for the study of the driv-
ing mechanism of East Asian monsoon. Results show that: (1) The East Asian monsoon is a complex nonlinear dynamic sys-
tem influenced by many factors over the past thousand years. Some factors are driving forces and others are feedback regula-
tions. Interactions among these factors are coupled with the East Asian monsoon; (2) The monsoon driving forces mainly come
from sea surface temperature over the subtropical Pacific, the Tibetan Plateau thermal forcing, the coupling interaction mecha-
nism of CO, and N, O, solar radiation and N, O cross-terms, CO, and CH, cross-term. Regulation effect is mainly from the lo-
cation of continent by stalagmite §® O, CO, concentration, changes in solar radiation, the coupling interaction mechanism of
CHy and N, O, solar radiation and ENSO cross-term, stalagmite and CH, cross-term. The concentrations of greenhouse gases
(CO,, CH; and N, O) have a great contribution to the driving force and regulating effects of the East Asian monsoon; (3) It is

inferred from the dynamic retrieval mechanism that the subtropical Pacific and the tropical western Pacific have driving effects
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on the East Asian monsoon. The main driving force comes from subtropical Pacific, which indicates that the main driving
source of East Asian monsoon changes is in the subtropical Pacific Ocean, and the secondary source is in the tropical western
Pacific Ocean; (4) Stalagmite §'® O mainly refers to the features of summer monsoon contributed by sea-land temperature to
monsoon evolution,.

Key words East Asian monsoon, Statistical-dynamical retrieval, Driving mechanism, Last millennium, Heshang Cave stalag-

mite
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Fig.1 Comparison between retrieved values (red) and real values (blue)

of the stalagmite §'®O in Heshang Cave of Hubei,

China after the coefficients were obtained according to the retrieval model (6)
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Table 2 Retrieval results of the statistical-dynamical model (6)
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