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IDENTIFICATION OF LONG-TERM CLIMATIC VARIATIONS
USING TREE RING WIDTHS

By Tadanobu SaTO, Atsushi YASHIMA and Migaku TANAKA

Synopsis
We have developed a method to identify long-term climatic change using tree ring widths
of Japanese cypresses from 1009~1984. The entire tree-ring series were standardized by
smoothing spline algorithm. We identified long-term climatic variations using a modified
autoregressive moving average method. All parameters in the proposed model were optimis-
ed by Kalman filter. Numerical results show the feasibility of the newly developed method
in identifying climate changes through ring widths.
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Fig. 1. Measured ring width pattern.
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Fig. 2. Standardized ring width after correcting base line fluctuation.
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Fig. 3. (a) Power spectrum of Japanese cypresses growing up in Kiso area,(b)
Power spectrum of mean temperature at Nagano city, and (c) Power
spectrum of rainy days at Nagano city.
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Fig. 4. (a) Cross correlation coefficient between the ring width and rainy days, and
(b) Cross correlation coefficient between the ring width and mean tempera-
ture.
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Fig. 6. Identification process by Kalman
filter.
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