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Abstract

Soils are dynamic ecosystems, and soil insects and arthropods play a key role in organic matter decomposition,
soil aeration, and nutrient cycling. However, these services are increasingly affected by anthropogenic stressors
such as climate change and emerging contaminants. Climate change, through rising temperatures, drought, and
altered precipitation patterns, reduces the diversity and activity of soil insects, threatening ecosystem functions
such as organic matter decomposition and carbon sequestration. These effects include decreased abundance and
body size, altered reproductive trade-offs, and mismatches between insect activity and resource availability.
Emerging contaminants, including microplastics and chemical compounds, also disrupt soil physical and
chemical properties and microbial community composition, reducing survival, reproduction, and species
diversity of soil insects and impairing soil ecological processes. The combination of climate change and
contaminants exerts compounded pressure on soil insects, and synergistic effects can increase ecosystem
vulnerability. In Iran, research on the combined impacts of these stressors is limited, although evidence of
contaminants in agricultural and urban soils has been reported. Therefore, interdisciplinary and long-term
studies are essential to assess the direct responses of soil insects and to develop sustainable management
strategies to preserve soil resilience and its ecosystem services.

Keywords: Climate change.Emerging soil pollutants.Microplastics.Soil-dwelling insects.Soil ecosystem
services



