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Extended Abstract

Background and Objectives

Nowadays, the maintenance of food security is one of the most critical issues facing human societies. Climate
change poses a significant risk to the agricultural sector, threatening the food security of human communities.
Consequently, assessing the climatic conditions of lands constitutes a constructive scientific measure within the
planning process for optimal land use. In recent decades, the production of oilseeds, alongside other agricultural
crops, has been increasingly threatened by climate change. Therefore, it is imperative to implement appropriate
measures to safeguard oilseed production, as with other agricultural products, in order to address this threat. One
scientific and practical strategy for adapting to climate change is the evaluation of climatic suitability, which aids
in proposing an optimal cropping pattern. The present study aims to contribute to the sustainable production of
oilseeds-specifically sunflower, soybean, rapeseed, sesame, and safflower-under changing climatic conditions by
examining the trend of changes in land climate suitability within the counties of Bonab and Maragheh from the
1990s to the 2010s.

Materials and Methods

This research work was completed based on climatic data extracted from synoptic meteorological stations located
within the study area, encompassing the Bonab and Maragheh counties in East Azerbaijan province. Using
geographical positions of the meteorological stations within the study area, climatic zones were delineated using
the Thiessen polygon method. Evaluation of climatic suitability was conducted using both qualitative and
quantitative methods for the three decades (the 1990s, 2000s, and 2010s) based on the climatic requirements of
the target crops. These requirements included total rainfall and average temperature over the growing period, as
well as during the vegetative, flowering, and maturation stages, in addition to the average daily minimum and
maximum temperatures of the coldest month. Since the study focused exclusively on irrigated cultivation, only
temperature-related climatic requirements were considered for the climatic suitability evaluation. The qualitative
climatic suitability evaluation was completed using the square root parametric method, while the quantitative
evaluation employed the FAO model through the calculation of potential yield. Finally, based on the climatic
suitability classes determined for the studied crop types over the different decades, relevant maps were generated
using ArcMap 10.3, and final discussions and management implications were derived from the output maps.
Furthermore, statistical comparisons of the quantitative land suitability evaluation results were conducted using
Duncan's multiple range test at a 5% probability level in SPSS 26.

Results

Throughout the study area, four land units were identified based on the allocation of a zone to each station
according to the Thiessen method. An overview of the climatic statistics from the stations in the study area
indicates a general trend of decreasing precipitation and increasing temperature over time. Based on the qualitative
land suitability evaluation, for all three decades under review in the study area, the climatic suitability class for
sunflower, soybean, sesame, and safflower was highly suitable (S1), while for rapeseed it was unsuitable (N).
Although climatic conditions have changed over time-becoming more favorable for safflower, sesame, and
rapeseed, and less favorable for soybean and sunflower-these changes were not sufficient to change the climatic
suitability class. The results of the impact of climate change on the suitability of land utilization types, as evaluated
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by the quantitative method-summarized through statistical analyses the potential of land utilization types yields in
the study area-indicated a significant effect of climate change on land climate suitability over time. Based on
potential yield, it can be concluded that except for rapeseed and soybean, for which the 2010s and the 1990s, were
the optimal periods in terms of climatic suitability respectively, the 2000s provided the most favorable climatic
suitability conditions for the other utilization types. Beyond noting the trend of climate change's impact on
potential yield, the slope of its temporal variation reveals that rapeseed is the most affected by climatic changes,
while sesame is the least affected.

Conclusions

The different climatic rating and varying potential yield for different utilization types demonstrated their differing
climatic requirements, a finding that can serve as a foundation for designing an optimal cropping pattern in the
study area. Furthermore, the temporal slope of climate rating and potential yield, indicating the degree of
susceptibility of each utilization type to climate change, may offer an additional strategy to inform cropping pattern
design aimed at adapting to climate change with minimal damage. The summary of the climatic evaluation in this
study demonstrated that rapeseed falls into the unsuitable (N) climatic class and exhibits the steepest slope in
potential yield variation. Therefore, it is recommended that this crop not be included in the portfolio of utilization
types cultivated in the region. Although, under the predefined assumptions of climate change concerning its
negative consequences for agriculture, a decline in land climatic suitability was anticipated for all utilization type
over time, instances of improved climatic suitability were observed. This indicates that, when summarizing the
impact of climate change on utilization type suitability, all climatic factors involved in the growth of the respective
plant must always be considered. Another factor that may challenge the hypothesis of a purely negative effect of
climate change on agricultural crop suitability is the recognition that a negative trend in one climatic factor among
a plant's climatic requirements may sometimes lead to improved conditions with respect to other parameters.
Hence, in such studies, the combined effect of climatic factors and their interactions should determine the net
effect of climate change on climatic suitability for agricultural crops. Although the qualitative climatic suitability
evaluation could not clearly demonstrate the role of climate change in this study due to the absence of a change in
suitability class despite shifting climatic conditions over time, the quantitative evaluation provided a more precise
perspective by enabling statistical comparison of climate-influenced potential yield over time. Therefore, it is
recommended that qualitative and quantitative land suitability evaluation always be conducted in tandem, so that
each method, leveraging its respective capabilities, can compensate for the shortcomings of the other in final
conclusions aimed at low-cost, low-risk managerial decision-making.

Keywords: Agro-ecological zoning, Climatic requirement, Cultivation pattern, Food security, Land suitability
evaluation
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Figure 5- Climate suitability rating of studied utilization types in different decades for land units:

A)l, B)2, C)3 and D)4.
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Figure 6- Climate suitability zoning of the study area for (A) sunflower, soybean, sesame, safflower,
and (B) rapeseed in decades of the 79s, 80s, and 90s Solar Hijri.
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Figure 7- Potential yield of studied utilization types in different decades for land units: A)1, B)2, C)3

and D)4.
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Table 1- Means comparison of potential yield (kg ha?) of studied utilization types during different
decades in study area, using Duncan's multiple range test (p<0.05).
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