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Abstract

In this research, two methods were utilized for assessing
the ecological capability of forestry: the overlay maps
systemic and Boolean-Fuzzy Logic (BFL) methods. To
assess the ecological capability of forest land, it is
essential to deploy precise ecological factors of a forest
ecosystem such as its physiography, topography,
altitude, slope, soil, bedrock, precipitation, temperature,
and natural factors like vegetation density, annual
increment, and the special value of plant species.
Therefore, overlay methodology and Boolean logic were
used to evaluate the ecological capability of sub
watersheds Nos. 33 and 34 that cover an area of 32,526
ha near Tonekabon in Mazandaran Province of Iran.
Our findings after using the conventional Boolean
Model revealed that there are categories 3, 5, 6, and 7 of
forest capability in the area, although the category 3 area
was dominant. On the other hand, when the same
methodology was used but, instead of the Boolean-
Logic (BL) the ‘Boolean-Fuzzy-Logic’ (BFL) was
deployed and after weighting of parameters by
Analytical Hierarchy Process (AHP), the seven
com]};lete categories for forest layers have been detected
in the Geographic Information System (GIS) layers.
These findings can emphasize the improvement of BFL
methodology against the conventional BL for
assessment of the ecological capability of forests in the
northern part of Iran.

Keywords: Forest capability assessment, Boolean-Logic,
Boolean-Fuzzy-Logic, Analytical Hierarchy Process
(AHP), Geographic Information System (GIS).
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Fuzzy WLC_Map= [(0.0041 * [Fuzzy e]) + (0.1252*[Fuzzy so]) + (0.0143 * [Fuzzy cp]) +
(0.0135 * [Fuzzy_ct]) + (0.0085 * [Fuzzy_ch]) + (0.0066 * [Fuzzy li]) + (0.0194 * [Fuzzy pte]) +
(0.0553 * [Fuzzy_ph]) + (0.1145 * [Fuzzy es]) + (0.0125 * [Fuzzy_ps1]) + (0.0149 * [Fuzzy pg]) +
(0.0132 * [Fuzzy_pd]) + (0.0145 * [Fuzzy_ps2]) + (0.0635 * [Fuzzy pf]) + (0.0785* [Fuzzy_pdr]) +
(0.011 * [Fuzzy_phg]) + (0.0816 * [Fuzzy_vgo]) + (0.1292 * [Fuzzy_ino]) + (0.2096*[Fuzzy bvc]) +
(0.01 * [Fuzzy_H])] II [Boolean Map]
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Fuzzy Logic
Multi Criteria Decision Making

5
6
7. Maps Overlay Systemic Method
8. Analytic Hierarchy Process

9

Weighted Linear Combination
10. Boolean — Fuzzy logic
11. Land suitable evaluation
12. Spatial Multi Criteria Evaluation
13. Boolean Map
14. Top Down Approach
15. Ordered Weighted Averaging
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