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@\daptation by shifting transplanting (Nag-

Changes in yield and fraction of each class by shifting transplanting date.
(Cultivar is Koshihikari, Standard transplanting date is May 11)
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プレゼンター
プレゼンテーションのノート
Here I introduce the concept of adaptation strategies by shifting transplanting date to reduce the impact of climate change on rice yield and quality degradation risk.
This is the example of the relationships between the transplanting date and calculated rice yield, under the climatic condition at the end of 20 century as the base climate, and + 2 degree condition above the base climate as the temperature increased climate.
The horizontal axis is the transplanting date and vertical one is the amount of calculated rice yield which are classified into three classes. Class A, B, C are colored by green, yellow, red.
The black arrow denote the standard transplanting date. In this case it is May 11th.
In this study, we defined two types of adaptation by shifting transplanting date. 
Adaptation 1 is selecting the transplanting date which can obtain the maximum yield. 
Adaptation 2 is selecting the transplanting date which can obtain the maximum yield without heat-stress possibly affecting the quality.
In the case of base climate condition, the yield is maximum level when the transplanting date is the same day of actual transplanting date. 
In the case of increased temperature condition, the range of transplanting will expand. The TPD for maximum total yield will be earlier than that of base climate, and TPD for maximum Class A yield will be later than that of base climate.
Therefore, we can see the tradeoff relationship between yield and quality of rice under the temperature increasing condition.
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v' Total production: Differences among the scenarios are relatively small.
v Proportion of each class: Differences among the scenarios are very large.


プレゼンター
プレゼンテーションのノート
Because there are large differences among the climate scenarios, the results also should be different by scenarios.
These graphs  show the total production and the proportions  of each class by different climatic scenarios having different temperature increase.
The uppers are RCP 2.6, and 4.5, and 8.5. Each RCP include 6 GCMs.
We can find out that, in the total production, differences among scenarios are relatively small, while in the proportion of each class, differences are very large.
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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 range of the results based on no-adaptation from all climate scenarios.
Total production based on no-adaptation condition are estimated to increase continuously during this century without large variability among climate scenarios.
If only the production without heat stress (Class A) are selected, decreasing trend are found after the middle of 21th century, and have very large variability among climate scenarios.
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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 range of the results based on no-adaptation from all climate scenarios.
Total production based on no-adaptation condition are estimated to increase continuously during this century without large variability among climate scenarios.
If only the production without heat stress (Class A) are selected, decreasing trend are found after the middle of 21th century, and have very large variability among climate scenarios.
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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 range of the results based on no-adaptation from all climate scenarios.
Total production based on no-adaptation condition are estimated to increase continuously during this century without large variability among climate scenarios.
If only the production without heat stress (Class A) are selected, decreasing trend are found after the middle of 21th century, and have very large variability among climate scenarios.
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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 change of optimal transplanting date based on adaptataion2 focusing on quality under the projected climate conditions averaged 20 years at the end of this century.
Each map shows the distribution of shifting days between estimated optimal TPD and current one by each climate scenario.
The numerical value in each map indicates the projected temperature increase averaged within 20 years compared to the base period.
In many cases, the optimal TPD will shift to later comparing the base period.
However, in some case having large temperature increase, the optimal TPD will shift earlier. 
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プレゼンター
プレゼンテーションのノート
The first case is the Niigata prefecture located in Japan Sea side of central Japan. The cultivar is “Koshihikari” and the current transplanting date is May 4th.
Three figures located in left column present the change of yield and the proportion of each class along with the transplanting date, which are the example of one climate scenario. The center of  horizontal axis is corresponding with the current transplanting date.
The total yield is largest when the transplanting date is at the current date, but a part may be affected by high temperature even if in the end of 20th century.
In the future, the total yield was estimated largest when the transplanting is at the earlier date but the proportion of class B and C is very large, while the class A yield was largest when the transplanting date was at the later date, but estimated low comparing with base period, especially in the end of 21st century. 
In this case, it seems to be difficult to reduce the impact of temperature increase only by shifting transplanting date.
The other figures located in the central and right column present the change of yield estimated by 18 scenarios. These are the total yield and another are the class A yield. 
The ranges present the uncertainties of climatic scenarios. The uncertainties is quite different by date especially in class A yield.
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Qase2

Transplanting Date (m/d)



プレゼンター
プレゼンテーションのノート
The next example is in Sizuoka prefecture which is located in Pacific side in the central Japan. The cultivar is Kinuhikari and the current transplanting date is May 28th.
In this case, the quality degradation risk seems very high when the transplanting date is around the current date in the future climate conditions.
On the other hand, class A yield is relatively large in the early transplanting date, which indicate that the impact of temperature increase can be reduced by shifting transplanting date earlier in this location.
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