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Abstract

This study aims to analyze the spatiotemporal relationship between vegetation indices, soil moisture, and
atmospheric dust density in Kirkuk Governorate during the period (1993-2025), using remote sensing data and
Geographic Information Systems (GIS) techniques. The Normalized Difference Vegetation Index (NDVI) and
soil moisture were employed to represent land surface characteristics, while Aerosol Optical Depth (AOD) was
used as an indicator of atmospheric dust density.The study methodology involved spatial and temporal data
processing, classification of years into climatic patterns (wet, moderate, and dry), and the selection of
representative years to capture this variability. In addition, spatial distribution analysis and statistical methods,
including correlation analysis and linear regression, were applied to determine the relationships among
variables.The results revealed significant variability in the studied indicators, with vegetation cover and soil
moisture reaching their highest values during the wet year and declining markedly during the dry year,
coinciding with a substantial increase in dust density. The findings also indicated a strong inverse relationship
between NDVI and dust density (r = -0.85), as v‘y‘%ﬂ‘ as|between soil moisture and dust (r = -0.86), alongside a



https://iraqiqsa.org/Journal/index.php/AIJHS/index

Yo ¥ daad LT (¥) adall (V) et il ¥ aghald G5 Aloxo
strong positive relationship between vegetation and soil moisture (r = 0.99).Furthermore, the regression model
showed that the independent variables explain approximately 73% of the variation in dust density (R? = 0.73).
The results confirm that vegetation degradation and reduced soil moisture contribute directly to increased dust
activity. The study concludes that integrating spatiotemporal analysis with statistical modeling provides a
deeper understanding of environmental interactions controlling atmospheric dust, thereby supporting natural
resource management and reducing environmental risks in arid and semi-arid regions.KeywordsNDVI, Soil
Moisture, Aerosol Optical Depth (AOD), Spatiotemporal Analysis, Remote Sensing, Statistical Modeling,
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