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ABSTRACT

The future rice production potential in
Taiwan was assessed by using the predicted
values of future climate under the -climatic
conditions of IPCC AR5 statistical downscaling
model (SDSM) RCP 4.5 and 8.5 as inputs into the
grain production assessment system developed
by Taiwan Agriculture Research Institute,
combining with geographic information system.
Results of climate prediction analysis showed that,
the trend of the highest temperature of Taiwan in
the future, under the RCP 4.5 scenario, would
increase an average value of 0.91°C at the end of
the century. It will increasel.75°C in the case of
RCP 8.5 scenario. The rising temperature shortens
rice growth period. Without the direct effect of
CO,, in the base period (1986-2005), only rice
grown in areas of Pingtung, Kaohsiung and
Tainan had less than 120 d growing period. At the
end of this century (2081-2100), RCP 4.5 scenario
would extend to Yunlin and Chiayi, while RCP
8.5 would cover Taichung City and would extend
to the northern part of Hualien in the east. The
output of rice production showed a reducing
trend under the condition of RCP 8.5, the most
deleterious status in future climate environment.
the prospect for rice
production at the end of the century would
reduce about -13% in average island-wide,
approximately 1,100 kg hal. Considering that the
impact of CO, and temperature interaction effect
on rice growth, with combined effect increased
rice production. When the CO, concentration was

At such condition,
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850 ppm, it would result in an increased rice

production of 15%.

Keywords: Rice (Oryza sativa), Crop model,
Geography information system (GIS),
Climate change.
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Fig. 1. (A)Change of monthly maximum temperature in the baseline (1986-2005), near-term (2016-2035),
mid-term (2046-2065), and the long-term (2081-2100)under the RCP4.5 and RCP8.5 scenarios.(B) Change
of monthly minimum temperature in the baseline (1986-2005),near-term (2016-2035), mid-term
(2046—2065), and the long-term (2081-2100)under the RCP4.5 and RCP8.5 scenarios.
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Fig.2. Maps of maximum temperature in the baseline (1986-2005), near-term (2016-2035), mid-term
(2046—2065), and the long-term (2081-2100) under the RCP4.5 and RCP8.5 scenario in Taiwan.
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Fig. 3. Maps of solar radiation (SRAD) in the baseline (1986-2005) and the long-term (2081-2100) under the
RCP4.5 and RCP8.5 scenario in Taiwan.
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Fig. 4. Maps of growing degree days (GDD) for rice during the 15t cropping seasons in the baseline (1986—2005)
and the long-term (2081-2100) under the RCP 4.5 and RCP 8.5 scenario in Taiwan.
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Fig. 5. Maps of rice yield in the 1st cropping seasons in the baseline (1986-2005) and the long-term (2081-2100)
under the RCP 4.5 and RCP 8.5 scenario in Taiwan.
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Fig. 6. Without effects of increased atmospheric CO: levels, boxplot of yield changes in the near-term
(2016—2035), mid-term (2046—2065), and the long-term (2081-2100) with respect to baseline (1986—-2005) in
the RCP 4.5 scenario at cases 1-3 and in the RCP 8.5 at cases 4—6, respectively.
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Fig. 7. With effects of increased atmospheric CO: levels, boxplot of yield changes in the near-term (2016-2035),
mid-term (2046-2065), and the long-term (2081-2100) with respect to baseline (1986-2005) in the RCP 4.5
scenario at cases 7-8 and in the RCP 8.5 at cases 10-12, respectively.
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