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Motivated by understanding recent increases in extreme hot summer over Japan
and associated long-term changes in the tropical atmosphere-ocean system, we performed a large
ensemble simulation using global climate models. For the 2013 hot summer, taken as an example, it

was clarified that the human induced warming in the tropical sea surface temperature (SST) has
significantly increased the occurrence probability. The increasing frequency of hot summer is
observed over the Northern Hemisphere, where land warming directly induced by increasing C02
concentration was found the primary cause. Over the last two decades, equatorial trade winds have
been intensified, leading to increases in SST and frequency of tropical cyclones over the western
Pacific. We found that this enhancement of trade winds was caused not only by global warming but
also by recent change in aerosol radiative forcing. During the four years, we published 31
peer-reviewed papers including the works described above.
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