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Abstract

Land use change is one of the main factors in reducing soil
quality and destroying ecosystems. Forests play an important role
in environmental sustainability by creating suitable biological
conditions, but their conversion to other uses disrupts soil
structure and function. Therefore, this study aimed to investigate
the effect of land use type and release duration on soil quality
index (SQI) and analyze its spatial pattern using advanced
kriging methods in the forests of the Southern Zagros. This study
was conducted in the forests of the Southern Zagros (Dezpart
County, Khuzestan Province). For this purpose, four forest types
including 3, 10, and 25-year-old abandoned lands and control
forests were selected and soil sampling was conducted from a
total of 96 plots. Soil quality index (IQI) was calculated using the
cumulative weighting method. Then, in order to perform spatial
analysis and prepare soil quality maps, variogram modeling and
selection of the best model were performed using GS+ software.
Subsequently, data interpolation was performed using different
kriging methods (ordinary, general, and simple) in the GIS
environment. The results showed that the soil quality index was
significantly affected by land use type (p < 0.05), with the highest
value observed in natural forest (0.63 + 0.006) and the lowest in
fallow land (0.26 £ 0.006).Among the variogram models, the
linear model for forest, exponential for long-term and short-term
releases, and spherical model for agricultural fallow (3-year
release) were the most appropriate. Also, in evaluating the
interpolation accuracy, simple kriging for forest (RMSE=0.97)
and long-term release (RMSE=1.01), and ordinary kriging for
short-term release (RMSE=1.18) and agricultural fallow
(RMSE=1.57) performed best.In general, the results showed that
land use change and release period are effective on soil quality,
and by variogram modeling and the use of kriging, the spatial
pattern of the soil quality index can be analyzed with appropriate
accuracy; these results can be useful for natural resource
managers in monitoring soil changes and planning forest
restoration.

Keywords: Land-use change, Soil quality, Spatial interpolation,
Kriging, Variogram modeling
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