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Soil property assessment is vital for sustainable forest management, especially in
the heterogeneous and mountainous Zagros forests. This study aimed to model and
analyze the spatial distribution of soil properties using kriging methods within a
Geographic Information System (GIS) environment. The research was conducted
in the Manesht and Ghalarange forests in northeastern llam. Soil samples (0-20
cm depth) were collected across two forest types (seedling and coppice) and two
canopy covers (open and dense). Spatial modeling was carried out using ordinary,
simple, and universal kriging, and the best variogram models were selected using
GS+ software. Model accuracy was evaluated using root mean square error
(RMSE). Results showed that the highest bulk density (1.61) and lowest moisture
(44.69%) occurred in seedling stands with open canopy, while the highest
electrical conductivity (0.26) and organic matter (7.16) were in seedling stands
with dense canopy. Most soil properties followed a spherical variogram model,
while clay and organic matter fit better with an exponential model. Ordinary
kriging provided the lowest RMSE for most variables, including sand, silt, pH, EC,
bulk density, and moisture. In contrast, simple kriging was more accurate for clay
(0.98) and organic matter (0.99). The study confirms the significant effects of
forest type and canopy cover on soil properties and highlights the value of kriging-
based interpolation for producing detailed soil maps. These findings support
informed decision-making for resource management and sustainable forest
planning in the Zagros region.
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