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Reconstruction of Climate Variations Since the 19th Century based on

Historical Weather Documents

HIRANO Junpei*, MIKAMI Takehiko** and ZAIKI Masumi®**

Daily weather records documented in old diaries during Edo period have been used as useful
proxy data for reconstruction of the past climate variations during the 18th and the 19th century in
Japan. However, most of the weather documents stopped in the late 1860s due to collapse of feudal
system of Japanese history. Due to this problem, it is difficult to connect reconstructed results before
the 1860s with officially observed meteorological data after the 1870s. In this article, we introduce a
new methodology for reconstructing long-term variations of summer temperatures based on long-
term continuous historical weather records from 1830 to 1980 at Kawanishi Town in northern Japan.
To estimate temperature variations with high accuracy, we attempted to find out optimal period for
getting a maximum correlation between occurrence number of “fine” weather days and temperature.

As a result, we found out maximum correlation between number of “fine” days and temperature
for the period from July 8 to July 21. On the basis of historical weather record, variations of average
daily maximum temperature for this period were reconstructed based on number of “fine” days docu-
mented in weather records. Reconstructed results indicate that cool summers frequently appeared
during the early 19th century. On the other hand, climate conditions in the late 19th century were
characterized by occurrence of hot summers. We consider that further efforts are needed to collect
more historical documents that have continuous daily weather records from the historical period to
the modern observation period.

(*NIED, **Teikyo University, ***Seikei University)

Key words: Historical diary weather records, climate reconstruction, Temperature variations,
19th century



