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Simulating future wheat production under climate change and technological
advancement in Iran

Abstract

This study aimed to simulate the effects of climate change, technological advancements, increased carbon
dioxide levels and their combined effects on wheat yield in the future. For this purpose, the DSSAT-Nwheat
model was used as a plant growth model to evaluate the impact of climate change on wheat yield and wheat
production was simulated over three 25-year periods: 2026-2050, 2051-2075, and 2076-2100, using data from
the baseline period of 1992-2022. The simulations were based on two scenarios from the CMIP6 model,
labeled as SSP245 and SSP585.The simulation results indicated that technology had a positive effect
compared to the baseline year, with this impact varying from 1% to 27% depending on'the region, scenario,
and time period. However, future climate change is expected to reduce wheat production across all regions
and scenarios, with the most significant declines occurring in tropical and arid regions relative to the baseline
year. The SSP585 scenario forecasts an average wheat yield decrease of 46.4%. In the SSP245 scenario, the
average decline in wheat yield compared to the baseline year is projected to be 29.3%. Overall, the combined
effects of climate change, technology, and carbon dioxide reveal that; during the first period (2026-2050), the
impact of these factors on wheat yield in most regions was greater than.in the baseline year. However, over
time, particularly in the third period (2076-2100), the cumulative effects in all regions led to a decrease in
wheat yield when compared to the baseline year. The most significant negative impact was estimated in the
Ahvaz region under the SSP585 scenario, predicting.a 57% reduction in yield. The results suggest that
advancements in technology and increased carbon dioxide levels during the first period had the potential to
offset some of the negative effects of climate ‘change. Yet, over time, particularly in the third period, the
adverse effects of climate change. intensified, resulting/in notable declines in wheat yield, especially in
tropical and arid regions. To prevent a decline in wheat yields in the future, macro-management policies
should focus on reducing greenhouse gas emissions. Additionally, the development and adoption of new
technologies should accelerate at a faster rate than in the past.

Key words: Carbon dioxide, Climate change scenario, Technological development, Yield reduction.
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