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Database for Probabilistic Description of Future
Climate Change (d4PDF): Recipes

Global average surface temperature change
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プレゼンター
プレゼンテーションのノート
This is the overview of d4PDF. We conducted 60yr historical and future simulations with 100 ensemble members using high-resolution AGCM with 60km resolution. In the future run, the external forcing was fixed at the level of 4degree warming of global temperature. 6 patterns of SST warming obtained from CMIP5 future projection, were added to the observed SST. We also prepared historical non-warming simulation where global warming trends are removed from the boundary conditions. This set of historical and counterfactual non-warming run can be used for attribution study. 
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Event Attribution datasets In the world
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e The novelty of d4PDF lies in its unprecedented combination of
high-resolution, large-ensemble, and long-term calculation.

e The weakness of d4PDF is a lack of consideration for uncertainty.


プレゼンター
プレゼンテーションのノート
Here I summarized the characteristics of EA datasets as resolution, ensemble size, simulation period, uncertainty among model and boundary condition. Left is d4PDF, right is major datasets in the world. Then we can say that …

And as you know, we also have MIROC5 ensemble simulations which is one of the C20C+ models. 
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Heavy rainfall frequency
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プレゼンター
プレゼンテーションのノート
Next is an example of reginal extreme rainfall events. As you know, attribution of regional rainfall event is important but difficult because the low-resolution model cannot capture the topographic effect. Here, we evaluated whether the combination of global model and regional model can capture the regional rainfall system reasonably or not.
This is a south part of Japan, and this is Kyushu island. There is a mountain range in north-south direction, so the rainfall system is fundamentally different between the west side and east side of the mountain. Here are timeseries of heavy rainfall frequency from ALL and NAT runs. Black line shows observation from weather site. The correlation coefficient between the observation and ensemble mean of historical run is not significant. But this is fine because observed timeseries includes large atmospheric noises. The important point is that correlation between ALL and NAT is very high. This means, the significant interannual signals are captured by taking ensemble mean.
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プレゼンター
プレゼンテーションのノート
And these are the model results. Large-scale fields are from global model, and regional rainfall is from regional climate model. Hatched area shows statistically significant. Signals are clearer with the large ensemble.
The model reasonably capture the high-pressure system in the west side case, and low-pressure system in the east side case.
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プレゼンター
プレゼンテーションのノート
And this relationship is more clear in the large-ensemble simulations. In conclusion, we can say that the combination of global and regional model reasonably captures the different rainfall systems between these two regions.
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プレゼンター
プレゼンテーションのノート
※渡部さんからのコメント
相関マップだけでなく、モデルが観測と整合的、という結果があると説得力がある。気象庁が持っている可降水量の歴史的変化（SSTが決める）と、モデルの可降水量の変化が合っている、という図が示せれば説得力が出る。
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プレゼンター
プレゼンテーションのノート
These results tell us that, for example, to understand the historical heavy rainfall change in East Kyushu, we should focus on the change in TC existence. For example, global warming increases heavy rainfall frequency in 2003, and it can be explained from the increase of TC density. 
Like this, we can add supporting explanations by combining the regional model and the global model outputs.
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