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Assessing the ecological sensitivity of protected areas provides a fundamental basis for
identifying critical zones and designing adaptive management strategies under climate
change conditions. This study aimed to model and analyze the spatial pattern of ecological
sensitivity in the Oshtorankouh Protected Area, located in Lorestan Province, western Iran.
A combination of the Delphi method and spatial analysis techniques in a GIS environment
was employed. Nine ecological and physiographic indicators—including elevation, slope,
aspect, climate, land use/land cover, surface runoff, spring discharge, soil erodibility, and
geological formations—uwere selected for modeling. The Delphi-based weighting of
indicators indicated that land use/land cover (0.198) and surface runoff (0.162) exerted the
greatest influence on determining sensitivity levels. Spatial modeling results revealed that
approximately 51% of the study area falls within the high and very high sensitivity classes,
predominantly concentrated in the southern and central sectors. The global spatial
autocorrelation analysis (Moran’s I= 0.773, P<0.001) confirmed a significant clustered
pattern of sensitivity, while local spatial analysis (Local Moran’s I) identified high—high
(HH) hot spots mainly in the southern and western parts of the area. These zones are
characterized by steep slopes, intense runoff, reduced vegetation density, and expansion of
agricultural lands. Overall, the findings indicate that the ecological sensitivity of
Oshtorankouh is governed by complex interactions between natural and anthropogenic
factors. Focusing conservation planning, vegetation restoration, and watershed
management efforts on the identified hot spots can effectively enhance resilience and
reduce vulnerability across this valuable mountain ecosystem.
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