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Abstract

Municipal corporations are encountering numerous challenges when it comes to the transportation of solid waste from urban areas
to open dump sites via roadways. Predominant issues include heavy road congestion, limited road accessibility, and the difficulty
of navigating rugged and narrow roads. To address these persistent problems, a computational risk assessment combined with
optimal route selection proves to be an effective solution. This research endeavors to tackle this issue by introducing a hybrid
Geographic Information System (GIS) model for selecting the most optimal routes. This model incorporates the fuzzy-analytic
Hierarchical Process (AHP) and Multi-Criteria Decision Analysis (MCDA).

The analysis takes into account five primary criteria: slope, turning distance, road type, maximum speed limit, and traffic density,
along with their respective sub-criteria. Fuzzy comparison matrices are constructed for each criterion, utilizing fuzzy triangular
membership functions. The weighting of criteria is determined by assessing the minimum degree of possibility of superiority for
each criterion. Furthermore, the weight factors for sub-criteria are estimated through MCDA analysis. Subsequently, a Route
Optimization Index (ROI) is computed based on the weight factors assigned to criteria and sub-criteria. The resultant outcomes are
then integrated into a GIS platform to facilitate the selection of the most optimal routes.

The validity of this approach has been confirmed through rigorous validation, which demonstrates that it yields low-risk, cost-
effective routing solutions. Furthermore, the suggested routes derived from this approach are practical and financially viable for
efficient waste transportation. This simplified model can be readily implemented by Municipal Corporations in densely populated
areas with significant anthropogenic activities, thereby enhancing the effectiveness of solid waste transportation processes.
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