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An Agrometeorological Research on the Cool Summer Damage in Hokkaido
By T. FUIIWARA*, H. ABE and T. ISHIGURO
Hokkaido National Agricultural Experiment Station, Sapporo

Summary

1. Investigation is made on the cultivation distributions of} paddy rice in the Tohoku and Hokkaido
districts and of soy and red beans in Hokkaido; in regard to paddy rice is given an ocutline of the
changes found since 1886 in the yield per 10 ares, averaged for Hokkaido, and for the cultivation areas.

2. For the 15 years of cool sumimer after 1902, maps of the distribution of crop conditions in
Hokkaido and some prefectures are drawn by taking the yields of 1964 as the normal yield of 100, and
the inter-amnual variations in intensity and extent of coc! damage and the tendency of remarkable
reduction of the damage in recent years are made clear.

3. For latest 4 years of cool summer, 1953, 1954, 1956 and 1964, study is made mainly on the corre.
spondence between the distribution of metecrclogical elements and the amount of damage, and the results
obtained show that the low temperature aress well correspond to the damaged areas, that the years
1953 and 1964 are, though forming a contrast with each other, of a characteristic tvpe from the view-
peint of their locality, and that 1854 and 1956 are years of the most typical weather of cool summer.
Further, it is indicated that in 1956 the Tohoku district had no cool summer and Hokkaido was solely
damaged for the first time in history.

4. For each of the administrative sections of Hokkaido, study is made on the correlationship between
the meteorologica! elements such as mean air temperature, sunshine duration and precipitation, and the
crop condifion index and vields of paddy rice, soy and red beans, and it is shown that the mean air
temperature of the months June, July and August and the sunshine duration of July and August have
a rather high, positive correlation with the yields of paddy rice, soy and red beans, and that the vyield
of soy bean and that of red bean are negatively correlated with the precipitation of June and August.
Accordingly, it is known that, although the technical developments in recent vears have caused a large
increase of yields, the crops are considerably influenced by weather conditions in summer.

3. By a correlation analysis, the linear regression equations of the crap condition index and the yield
are derived in terms of the mean air temperature of July and August showing the highest correlation
and in terms of the accumulated temperature of the months May to September, which has so far been
regarded as important in consideration of locaticns for rice culture.

6. From the linear regression eguations of the vields of paddy rice in terms of the mean air tem-
peratures of July and August, the critical temperatures for giving mean yields of 150 and 300kg per 10

ares are determined, and the probability that the meanair temperatures of July and August in various
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administrative sections of Hokkaido become lower than their critical values, respectively, are also deter.
mined, and thus, the ratio of risk regarding cool summer damage for respective regions of Hokkaido is
estimated,

In somewhat modified manners some estimations of dangerous regions from the isopleths of the va-
riation coefficient of yield and the normal yield per 10 ares for various municipalities have been at-
tempted, and each of the estimation methods indicates the administrative sections Abashiri and Tokachi
as dangerous regions of cool summer damage.

7.
of Hokkaido, calculation is made to determine respectively M—F and M—2F for the date of last frost,
M+F andy M4-2F for the date of first frost, and M—F and M—2F for the lowest extreme of minimum
air temperature in the 5-day periods of expected first frost: 5th and 6th pentades of September, and 1st

For the purpose of establishing a standard for protection against frost damage in inland regions

and 2nd pentades of Octcber. (M :average, F: probable error.)
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and of the locations of meteorological
stations whose data are used.
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Transition of rice plant yield per 10 ares and rice culture acreage in Hokkaido,
years of cool summer damage being marked with x.
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