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IDENTIFICATION OF LONG-TERM CLIMATIC VARIATIONS
USING TREE RING WIDTHS OF JAPANESE
CYPRESSES IN THE KISO AREA

by Tadanobu Sato, Afsushi YasuiMa and Migaku TANAKA

Synopsis

We have developed a method to identify long-term climatic change using tree ring widths
of Japanese cypresses in the Kiso Area. Ring width patterns were standardized by subtracting
an exponential biological growth function from original ring width data. The total number of
rainy days occurring from April to September was counted for a period of 170 years. This was
made possible by combining rain data which appeared in diaries written in the Edo era and
data recorded by JMA (Japan Meteorological Agency). We identified long-term -climatic
variations using an autoregressive moving average method. Numerical results show feasibility
of the newly developed method in identifying climatic changes through ring widths.
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Table 2 Square errors between original rainy
days data and estimated ones
Numbeléf s Numbef) £ p's Numbe:(;f v 2@ x>
0 1 1 146917.
0 2 2 121730.
0 3 2 122473,
0 3 3 116702.
1 1 1 1472135,
1 2 2 0.154 x 10w
1 3 3 0. 226 x 101
1 4 4 120266.
2 1 1 17411,
2 2 2 146659,
2 3 3 466800,
3 1 1 6776.
3 1 2 23613.
3 1 3 0.120 X102
3 2 1 6784.
3 2 2 6152.
3 2 3 0.570 x 10
3 3 3 17720.
4 1 1 48216.
4 2 2 12768.
4 3 3 254048.
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and original one.
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Fig. 13 Estimated rainy days pattern from ring width.
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Table 3 Square errors between original ring
width data and estimated ones and
between original rainy days data and
estimated ones

s —ESTIMATED

-ORIGINAL

201

.100

e N D TR (ORI PICTOR IO DL 00

0 1 0. 26289 112739. é

0 2 0. 25977 11638, = oo

0 3 0. 25792 110673. g

1 1 2. 8680 11369542. &

1 2 3.0353 overflow Q 40

1 3 2. 9827 overflow g 20

2 1 20, 5674 845347, 3=

2 2 20. 4519 068253, % 0 : |

2 3 22. 0601 overflow | & HH 1900 1960

3 1 584. 661 93277. ot YEAR

3 2 625. 236 92177. Fig. 14 Estimated rainy days pattern

3 3 630.714 92550. and original one.
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