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Background and Objectives: Given the increasing global demand for
wood resources and the challenges posed by deforestation, identifying
species adapted to arid and semi-arid conditions, such as Shisham
(Dalbergia sissoo Roxb.), and determining suitable cultivation areas
represents a critical strategy for sustainable natural resource development.
Shisham, renowned for its drought resistance, tolerance to soil salinity, and
high-quality timber, emerges as an ideal candidate for regions like
Khuzestan Province. This study employs an integrated Geographic
Information System (GIS) and Analytic Network Process (ANP) approach
to evaluate Shisham’s cultivation potential in Khuzestan, incorporating
ecological, climatic, and resource accessibility criteria. The research aims
to develop a precise model to reduce timber import dependency, conserve
natural forests, and bolster a climate-resilient economy.

Materials and Methods: Field data, including locations of natural and
cultivated Shisham stands across the province, were collected. Key criteria
for assessing cultivation suitability included: climate (sub-criteria:
maximum, average, and minimum temperature; relative humidity; wind
speed; sunlight hours; evapotranspiration), topography (slope, aspect,
elevation), soil properties, resource accessibility (proximity to water
sources and roads), and environmental characteristics (soil type, land use,
geology). Twenty-eight experts weighted these criteria via questionnaires.
Final weights were computed using Super Decisions software and ANP
(inconsistency rate <0.1). Raster layers for each criterion were processed in
GIS and integrated via fuzzy overlay. The resulting suitability map was
classified into five categories (very suitable to very unsuitable) and
validated against field data and accuracy indices. Validation utilized
natural and planted Shisham patches (6 ha total) as ground-truth samples.
The GIS-ANP output was rigorously cross-checked with field observations.
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Results: ANP prioritized resource accessibility (weight: 0.62) and climate
(0.22). Critical sub-criteria included: distance to water sources (0.23),
elevation (0.18), and soil type (0.10). The GIS-ANP model identified
2,832.8 ha in northern/central Khuzestan (Dezful and Izeh counties) as very
suitable (85% accuracy). These areas exhibit optimal conditions: proximity
to rivers, low soil salinity, adequate soil depth, elevation-compatible
growth ranges, and >450 mm annual rainfall. Model validation showed
82% accuracy and a Kappa coefficient of 0.71, confirming strong
alignment with Shisham’s natural distribution. Urban plantations (e.g.,
Ahvaz) were excluded due to artificial irrigation.

Conclusion: The study highlights 2,832.8 ha in Khuzestan as prime
for Shisham cultivation, offering a pathway to reduce timber imports
and mitigate natural forest degradation. The GIS-ANP integration
(85% accuracy) effectively zones lands based on ecological and logistical
criteria. This replicable model aids industrial-scale cultivation planning
in Iran’s arid/semi-arid regions. Future research should explore Shisham’s
long-term performance in saline soils.
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Figure 3. Map of the Subcriteria Used in this Research in Khuzestan Province.
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Table 1. Coefficients of variables affecting the identification of areas with potential for planting the Dalbergia sissoo.
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Table 2. Percentage of Habitat Suitability Classes for Planting the Dalbergia sissoo.
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Figure 4. Map of Dalbergia sissoo Distribution in Khuzestan Province.
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Figure 5. Habitat Suitability Map for Dalbergia sissoo in Khuzestan Province Based on ANP Method.
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