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Abstract

Selecting an appropriate site for apiary establishment represents a critical
determinant of beekeeping success. Optimal site selection requires adequate
vegetation diversity to ensure continuous availability of nectar and pollen
resources, in addition to suitable topographic and climatic conditions, including
elevation, slope, temperature, solar radiation, wind, and rainfall. Furthermore,
proximity of apiaries to beekeepers’ residences—particularly within private
farms—enhances management efficiency, routine monitoring, and the provision
of supplementary feeding and water, thereby contributing to colony stability and
increased productivity.The analysis of satellite imagery acquired from the
Landsat program for the year 2025, processed using GIS techniques in ArcGIS
and image analysis tools in ERDAS IMAGINE, revealed that the northern and
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northeastern sectors of Kirkuk Governorate—particularly the sub-districts of
Shwan, Qarahanjir, and Laylan—constitute highly suitable zones for apiary
establishment. This suitability is primarily attributed to higher vegetation density
as indicated by the Normalized Difference Vegetation Index (NDVI), as well as
favorable topographic characteristics. The central parts of the governorate,
especially Kirkuk and Al-Hawija districts, rank second in spatial suitability
Statistical analysis conducted using SPSS demonstrated a significant correlation
between vegetation density (independent variable) and apiary productivity
(dependent variable). The relationship was positive during the spring season but
shifted to a negative association in autumn. These findings were derived using
Spearman’s rank correlation coefficient and both simple and multiple linear
regression models. Al-Rashad sub-district was excluded from the statistical
analysis due to the absence of recorded beekeeping data, ensuring methodological

accuracy and statistical reliability
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