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Reconstruction of climatic environment by quantitative index of architecture---based on the grain size and

element index systems of sediments from Huangmaotan Lake in the middle reaches of the Yangtze River

Yawen Zhou, Yulian Jia"

School of Historical Geography, Minnan Normal University, Zhangzhou, Fujian

[ Abstract] It is one of the basic work of global change researches to reconstruct the past climate and
environment and to study the characteristics, process and law of environment changes. The basic idea is to
qualitatively and quantitatively reconstruct climatic and environmental records from physical, chemical or
biological indicators that are susceptible to temperature, precipitation and other climatic and environmental factors.
However, it should be made clear that such records directly reflect the state of the climatic-related environment and
its changes, and usually the reconstruction results may have distorted due to the difference in sensitivity of the
indicators. In order to overcome this shortcoming, this paper uses the columnar sediments of Huangmaotan Lake, a

small swallow and spit lake in the middle reaches of the Yangtze River, and, under the control of high-precision
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time scale, based on 17 particle size indexes and 17 element (content) indexes and the abnormal changes of each
index and the abnormal changes of their pair-pair relationship, The structural quantitative indexes of Ai-1 and Ai-2
series of systems (particle size index system and element index system) were constructed. This paper attempts to
study the change of climatic environment by studying the structural change of index system. It is concluded that Ai
(G) -1, Ai (G) -2, Ai (E) -1, Ai (E) -2 are sensitive to hydrological information such as precipitation, but have no
significant response to temperature change. Therefore, based on Ai (G) -1-2 in the Ai (G) -2 series, the annual
precipitation (mm/a) during C.E 1950-2010 was quantitatively reconstructed with which The correlation coefficient
of the 3-year sliding average of the measured precipitation at Jiujiang meteorological station 30km away is 0.58
(n=51), which passes the significance level test of P<0.001. The study makes us deeply realize that the visible and
perceptible macro-climate and environmental factor, precipitation, can be quantitatively reconstructed through the
structural change of the grain size index system, which reflects the "complexity" of the system. This enriched our

cognition of climatic and environmental factors and has important scientific significance for the study of global

change.

[ Keywords] The Middle Reaches of Yangtze River; Lacustrine deposits; Structural Quantitative Index of

System; Anomaly Index; Precipitation reconstruction
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