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Simulation of Variations in Climate, Agricultural Production, and
Population During Yayoi and Kofun Eras Using Tree-Ring Oxygen
Isotopic Ratios

NAKATSUKA Takeshi

Oxygen isotope ratios (5"°0) of tree-ring cellulose, a novel proxy sensitive to summer precipitation and
temperature, can be utilized to estimate past inter-annual variations in paddy rice productivity. In fact, tree-
ring 80 in central Japan shows high correlations with documentary records on paddy rice productions
in Ohmi and Kai regions during early modern era, indicating that premodern paddy rice productions were
seriously influenced by summer climate. I applied this relationship to tree-ring §'®0 time-series in central Japan
during Yayoi and Kofun eras since 500 BCE in order to calculate inter-annual potential variations in paddy
rice productivity and human population in southern Honshu using differential equations consisting of four
variables (agricultural production, storage, consumption, and population). Although long-term variations
in population cannot be discussed here because of the lack of changes in agricultural technology
and rice paddy areas in the equation, their middle-and short-term variations are illustrated clearly
as the decrease in population due to rapid wetting and cooling in 1% century BCE and the frequent
occurrence of famines and refugees in 3"-4™ centuries BCE and 2™ and 6™ centuries CE caused by
enhancements of multi-decadal climate variability, those are comparable with archeological evidences

and historical literature.

Key words: tree ring, oxygen isotope ratio, climate variability, agricultural productivity, human

population
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