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Abstract

Land suitability assessment is a key tool for optimizing land-use decisions and reducing socio-economic and
environmental costs. In this study, suitability for irrigated maize was evaluated within the 8,210-ha Bagh-e
Kowsar area (Qazvin Province, Iran) using two approaches: the parametric square-root index (Khiddir) and the
multi-criteria decision-making method TOPSIS with AHP-based weighting. Under a grid-based sampling
scheme, 22 soil profiles were described and samples were taken from genetic horizons. By overlaying soil units
and slope classes, 17 land units were delineated, and suitability indices were calculated based on climate, slope,
calcium carbonate, gypsum, gravel content, salinity, sodicity, and soil organic carbon. Validation against silage
maize yield showed coefficients of determination (R?) of 0.76 and 0.78 for TOPSIS and the square-root method,
respectively; therefore, the square-root approach exhibited slightly stronger agreement with yield, whereas
TOPSIS—through criterion weighting and consideration of interactions—provided competitive results.
Sensitivity analysis indicated that AHP weighting and the salinity/sodicity parameters had the greatest influence
on final rankings. A combined application—using the parametric square-root method for rapid estimation and
TOPSIS for expert-informed prioritization—offers a practical strategy for planning maize cultivation in Iran’s
drylands. The findings are consistent with recent GIS-MCDA studies on land suitability (2020-2025).

Keywords: Land suitability; TOPSIS; irrigated maize; parametric method; square-root (Khiddir)



