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Abstract

In recent years, climate change has led to an increase in the occurrence of heat stress, threatening the sustainability
of agricultural systems. Given the high sensitivity of forage maize, as one of the key livestock feed inputs, to
maximum temperatures, the temporal patterns of heat stress (including frequency, intensity, and duration) can be
strongly affected by global warming. Therefore, the present study was conducted to investigate the changes in
temporal patterns of heat stress on forage maize under the SSP2-4.5 and SSP5-8.5 scenarios from the Sixth
Assessment Report of the IPCC. Results in the base period indicated that the climate model outputs had acceptable
accuracy in simulating maximum temperature, with the NRMSE limited to 0.13 °C. Moreover, monitoring future
heat stress conditions under climate scenarios revealed an increasing trend at a 90% confidence level in maximum
temperature, particularly under the SSP5-8.5 scenario. Overall, the findings showed that the southern and
southeastern provinces of Iran (such as Khozestan, Hormozgan, and Sistan and Baluchestan) are the most
vulnerable to increases in heat stress frequency (up to 65%), intensity (above 55 °C), and duration (up to 9 months).
Therefore, considering the occurrence of global warming in recent years and the increasing frequency of heat stress
on crops, urgent attention, planning, and action are required to adopt effective adaptation strategies. The findings
of this study can contribute to sustainable agricultural management under the impacts of global warming.
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