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Economic Analysis of Cropping Date AdjustmentiStrategy for Climate Change Adaptation
in Agriculture

ABSTRACT

Climate change, as one of the major challenges of the present century, has imposed adverse
impacts on the agricultural secter, particularly in arid and semi-arid regions. This study aimed to
evaluate the effectiveness of“altering planting dates as an adaptation strategy to climate change,
through analyzing future climate change patterns in the Hamedan—Bahar plain. Initially, climate
changes were projected for the future period (2026—-2050). Subsequently, crop yields under future
climate conditions ‘were simulated using the AquaCrop model for both baseline and proposed
planting dates.\Finally, the economic dimension of the issue was assessed using a Positive
Mathematieal Prqgr’amming model. The results of this study indicated that adjusting planting dates
can play.an effective role in adapting to future climatic conditions. According to the projections,
the future climate will be characterized by decreased precipitation and increased temperatures,
which would lead to reduced yields of water-intensive crops. However, modifying the planting
calendar, by better synchronizing crop growth stages with optimal climatic periods, can improve
growth conditions and consequently enhance crop yields. The economic analysis showed that
changing planting dates can increase agricultural profitability and compensate for a portion of the
economic losses caused by climate change. These findings highlight the significance of altering
planting dates as an effective adaptation strategy in the agricultural sector, and can serve as a useful
guide for policymakers and farmers to mitigate the negative impacts of climate change and
promote the sustainability of agricultural production.
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" Long Ashton Research Station — Weather Generator
2 Mean Absolute Error (MAE)
3 Root Mean Square Error (RMSE)



4 General Circulation Models (GCMs)
3 Shared Socioeconomic Pathways (SSPs)



¢ FAO-56 Penman—Monteith equation






7 Positive Mathematical Programming (PMP)
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Introduction

Climate change poses a significant threat to agricultural sustainability, particularly in arid
and semi-arid regions such as the Hamadan-Bahar plain in Iran. This study investigates the
potential of cropping date adjustment as a critical adaptation strategy to mitigate the adverse effects
of climate change on crop yields and agricultural profitability. By analyzing future climate change
scenarios and their impacts on water-intensive crops, this research aims to provide insights into
the effectiveness of this adaptation measure in enhancing agricultural resilience.

Method \

This research was conducted in three distinct phases. First, future Slimate change
projections for the Hamadan-Bahar plain were generated under two scenarios:\ an optimistic
scenario and a pessimistic scenario. The resulting climate data, encorgpassing changes in
precipitation and temperature, were then used as inputs for agricultural simulation models. These
models were employed to simulate crop yields under variousseropping date adjustments. Finally,
the simulated crop yields were incorporated into an enhanced, regionalkeconomic model, based on
Positive Mathematical Programming (PMP), to assess the egohomic impacts of cropping date
adjustments during the future period.

Results 4

The climate change projections,_revealed a decreasing trend in precipitation and an
increasing trend in temperature for the study region. Under the baseline cropping date scenario,
crop Yyields were projected to'decline. However, the implementation of adjusted cropping dates
resulted in a substantial improvement in crap yields. Furthermore, the cultivated areas of key crops,
including wheat, potato, forage'maize, and sugar beet, increased under the adjusted cropping date
scenarios. Consequently, the net profit of the agricultural sector in the region demonstrated a
significant improvement. »

Conclusions

The findiqg’s of this study highlight the effectiveness of cropping date adjustment as a
viable adaptation strategy to climate change in arid and semi-arid agricultural regions. This
approach, inéconjunction with other adaptation measures, can contribute to enhancing agricultural
sustainability and mitigating the negative impacts of climate change. The results of this study can
be used as.a guide for policymakers and farmers to reduce the negative impacts of climate change
and increase the stability of agricultural productions.
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