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Fig. 1 Change in annual mean surface air temperature anomalies of Asian continent from 1900 to 2019. Anomaly is the departure from

the 30-year mean of 1981~2010 A.D. Black line indicates the locally weighted scatterplot smoothing ( LOWESS) values ( redrawn from

the Blue Book on Climate Change in China 2019"*)
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Fig. 2 Standardized annual mean surface air temperature of various regions

over the past 2000 years( modified from McGregor, 2018'")
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Fig. 4 Global annual mean temperature anomalies during the Holocene( redrawn from Fig.8 of Kaufman et al. 2020'®"). Shade area

indicates the 95% confidence level. Red curve represents the PAGES 2K Consortium 30-year moving average of the temperature

anomalies reconstructed (as shown in Fig.3 of this paper) ; Yellow line indicates the uncalibrated temperature
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Fig. 7 Schematic diagram of interaction and feedbacks of the

earth climate system’s components in the northern hemispheric
glaciation stage during the glacial-interglacial cycles. Ocean
temperature indicates the sea surface temperature ( SST ) ; Rise
and drop of CO, indicate increase and decrease in atmospheric
CO, concentration; Plankton indicates the zooplankton and
phytoplankton in ocean; Yellow and blue lines indicate positive

and negative feedback rings, respectively
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CHARACTERISTICS, DRIVERS AND FEEDBACKS OF PALEO-CLIMATIC VARIATIONS
AND THE IMPLICATIONS FOR MODERN CLIMATE CHANGE RESEARCH

REN Guoyu'?, JIANG Dabang’, YAN Qing’
(1. Department of Atmospheric Science, School of Environmental Studies, China University of Geosciences( CUG) , Wuhan 430074, Hubei;
2. Laboratory for Climate Studies, National Climate Center, China Meteorological Adminisiration, Beijing 100081; 3. Institute of
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Abstract

How to reconcile the studies of paleo-climatology and modern climate change, and, in particular, how the
studies of paleo-climatology contribute to the understanding of modern climate change, are worth thinking about.
This review, which is completed based on the keynote speech of the academic forum on “Scales, drivers and
feedbacks of climate system change; building bridge between paleoclimate and modern climate” held in Yinchuan,
China, in August 2018, makes an attempt to summarize the latest research and thoughts in blending paleo-
climatology and global climate change. Starting from the various timescales in the periods of the modern time,
history, Holocene, Late Quaternary and Cenozoic, we discuss the facts, causes and mechanisms of the past climate
change and variability, and their significances to modern climate change research, and also evaluates the
uncertainty in the interdisciplinary study of paleo-climate and modern climate. We conclude that variations of
various magnitudes and rates in earth climate occurred in the past, accompanied by the complex interactions among
the various components of climate system. The global surface temperature was controlled not merely by the emitted
solar radiation, the earth orbital parameters and the earth tectonic movement, but also by the complex interactions
and feedbacks among the oceans of the hydrosphere, the ice sheets and snow cover of the cryosphere, the oceanic
plankton and terrestrial vegetation of the biosphere, and the active constituents ( such as CO,, dust aerosols,
moisture and clouds) of the atmosphere. Under the same timescale and boundary condition, the interactions and
feedbacks of the components may be similar in mechanism with the comparability of variability between any two
variables; under the different timescales or the varied boundary conditions, however, the correspondence of the
variabilities between any two components can hardly be found, and caution has to be taken when discussing the role
paleoclimatology in understanding modern climate change. We hope that this review can provide some reference for

in-depth research of the relative issues in the future.

Key words: climate system; timescales; feedbacks; climate change; paleo-climate; glacial-interglacial

cycle; Younger Dryas; Holocene; Medieval Warm Period; Little Ice Age; greenhouse gases; CO,



