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Dependency of uncertainty in weather forecasts on background climate variations
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This study investigated the impact of global warming on Japanese wind energy
resources and their short-term variations using the large ensemble d4PDF dataset, which consists of
dynamically downscaled historical and +4K future climate projections. The +4K warming future

climate projections showed significant changes in wind energy resources that varied both regionally
and seasonally. The projected annual production decreased by about 5% over Japan in response to
climate change. The relationship to synoptic weather was investigated using self-organizing maps,
whereby weather patterns (WPs) over the region in the present and future +4K climate were classified
for a two-dimensional lattice. Future probabilistic projections of WPs under the global warming
scenario showed both increases and decreases in the frequency of different WPs, with corresponding
advantages and disadvantages for wind power generation with regard to future changes in capacity

factors in Japan.
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