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Table 1 The proxies of the Asian monsoon driving factors
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Fig.1 Comparison between the simulation value (red) and the real value (black) of the §"°O of stalagmite according to equation(6)
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Table 2  Inversion result of the equation(7)
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Fig.2 Comparison between the simulation value (red) and the real value (black) of the 5" O of stalagmite according to equation(7)
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The Exploring of the Asian Monsoon Driving Mechanism Based
on Dynamical Inversion Method

LI Yu-xia, LIN Zhen-shan, LIU Hui-yu

(The College of Geography Science, Nanjing Normal University, Nanjing, Jiangsu 210023, China; Jiangsu Key
Laboratory of Environmental Change and Ecological Construction, Nanjing, Jiangsu 210023, China)

Abstract: The monsoon driving mechanism is a hot spot in the quaternary global change research, where the in-
ternational academia has been paid close attention. As early as in 1686, Halley has put forward that the heat dif-
ferences caused by the sun between the marine and terrestrial bring about the monsoon. With the deepening of
the research, different driving factors are proposed one after another, such as the solar activity, the mechanical
force and thermal effect of the Qinghai-Tibet Plateau, ENSO, the temperature of the south and north poles, the
migration of the intertropical convergence zone, the thermohaline circulation and so on in which the solar activ-
ity and the thermohaline circulation are widely accepted. Cave stalagmites oxygen isotope is one of the most
important high-resolution alternative indexes of palacoclimate. Especially in the region strongly affected by
the monsoon, the change of the values of stalagmite 3'"°O is often taken as the index of ancient monsoon intensi-
ty. The Asian monsoon is an important part of the global climate system. Usually the Asian monsoon can be di-
vided into East Asia monsoon and Indian monsoon, but the two monsoon regions have no clear boundary. So it
is hard to verdict which monsoon the stalagmite collected from this convergence zone represents. Dongge cave
is just located in the convergence zone, as is mentioned above, and which monsoon the stalagmite 8O value
of Dongge Cave represents is still controversial. By means of the dynamic inversion analysis of the Asian mon-
soon, the following results are obtained: 1) The stalagmites 3O value of Dongge Cave is more likely to repre-
sent the Indian monsoon. The Indian monsoon system is a complex nonlinear dynamic system driven by the
Antarctic temperature and other factors. 2) The solar activity plays a negative feedback stabilizing role in the
Indian monsoon system. The stronger the solar activity is, the weaker the stabilization role it plays will be. The
temperature of the Qinghai-Tibet Plateau and the North Greenland plays a negative feedback stabilizing role in
the Indian monsoon system. The higher the temperature of the Qinghai-Tibet Plateau and the North Greenland
is, the weaker the stabilization role it will be. 3) The Indian monsoon’ s strength depends on its strength of the
former moment.

Key words: Asian monsoon; driving mechanism; dynamic inversion; Indian; Dongge cave stalagmite



