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Background: Dust storms and particulate matter are major environmental and health threats
in Iran's arid regions, causing soil degradation, ecosystem instability, and land loss. This
systematic review compared the effectiveness and health impacts of dust mitigation strategies,
focusing on integrated watershed management.

Materials and Methods: Following PRISMA 2020 guidelines, we systematically searched
SID, Magiran, Civilica, PubMed, ScienceDirect, Scopus, and Google Scholar using keywords
"Dust," "Watershed Management," and "Health." From 247 inital records, 35 peer-reviewed
articles met inclusion criteria. Interventions were classified as biological (drought-tolerant
vegetation), mechanical (mulches, windbreaks), managerial (grazing exclusion, land-use
change), and watershed-based (runoff control, soil-water conservation, vegetation restoration).
These were compared for cost, efficacy, sustainability, and health consequences.

Results: Watershed interventions, especially runoff management and restoration with native
species like Haloxylon, Tamarix, and Nitraria, effectively stabilized dust sources, increased soil
moisture, enhanced vegetation, and boosted ecosystem resilience. Compared to chemical
mulching, watershed approaches showed greater long-term sustainability and fewer adverse
health/ecological effects. Dust exposure was linked to a 23—-40% tise in respiratory diseases
(asthma, chronic bronchitis) and exacerbation of cardiovascular conditions.

Conclusion: Integrated watershed management is one of the most sustainable and least
harmful dust-control strategies for Iran. The findings urge policy revision in
western/southwestern Iran, promotion of ecosystem-based transboundary cooperation, and
stronger water diplomacy with neighboring countries to address dust sources and protect
public health.
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