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Abstract

Understanding the effect of future climate change on global crop yields is one of the most
important tasks for global food security. In particular, for Japan, which is heavily reliant on
imported food, global future crop productivity will be directly linked to the lives of people.
There has been a huge number of statistical analyses about the relationship between past
weather conditions and global crop yields. However, most of them are statistical modeling
by linear functions and do not take into account the complex non-linearity of the
relationship between the crop yields and temperature and precipitation. In this study, we
evaluated the relationship between the weather conditions and the yields of 14 crops, in
which we used an additive model with two-dimensional spline curves. As a result, we found
that the change in the temperature is linearly related to the crop vyields in barley, oats,
sorghum, sunflower, and wheat. On the other hand, rice, peanuts, sugar beet, and soybean
showed a strong non-linearity between weather conditions and crop vyields, which resulted
in the various estimated responses of the crop yields of countries to possible temperature

increase in the future.
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