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Climate Variation in Ancient Japan Inferred from
Tree-ring Cellulose Oxygen Isotopic Ratio
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Climate Variation in Ancient Japan Inferred from Tree-ring Cellulose
Oxygen Isotopic Ratio

NAKATSUKA Takeshi

Climate is a possible driving factor of human history, but there were not reliable past climate re-
cords for ancient Japan, directly comparable with paleographic evidences. Recently, tree-ring cellulose
oxygen isotope ratios have been analyzed as a proxy of summer precipitation and temperature in mon-
soonal Asia, and annually-resolved summer climate variations are now being clarified for last several
millennia over Japan by analyzing archaeologically excavated woods and old architectural woods in ad-
dition to living old trees and naturally buried logs. Although low—frequency climate signals have been
hardly obtained by tree rings, multi—-centennial and millennial climate variations can be reconstructed
precisely by integrating cellulose oxygen and hydrogen isotope ratios in central Japan.

The obtained time-series are not only correlated well with modern and contemporary meteoro-
logical observations and low-resolution long-term natural proxy records, but also corresponding to
weather reports in old diaries and climatic disasters in old paleography, suggesting that it is possible
to discuss relationships between climate variations and human history at every time scale from annual
to millennial. There is an approximately 1200-year periodicity in Japanese summer climate with driest
(warmest) periods in BCE 3"-2" and CE 10™ centuries and wettest (coolest) periods in CE 5"- 6™ and
17"-18" centuries, where long—term wetting (cooling) and drying (warming) corresponded to advent
of Kofun—period and demise of Ancient-period, respectively. Multi—decadal climate variations were
enhanced in CE 6™ and 9™ centuries, possibly bringing difficulties for agricultural societies at that time
and underlying emergence and decline of Ritsuryo system. The annually-resolved climate data can be
compared not only with documentary records but also with archaeological evidences precisely dated
by oxygen isotope dendrochronology, so that it can be utilized in depth for inter—disciplinal studies

among history, archaeology and paleoclimatology hereafter.
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