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Abstract

Urban water governance is increasingly relying on adaptive and
integrated systems alongside conventional structural measures.
This paper proposes an innovative and integrated spatial
decision-making approach to enhance urban water governance.
The study emphasizes collaborative stakeholder engagement
within a GIS-based multi-criteria decision analysis framework. A
decision-support toolbox developed in a Geographic Information
System environment employs the Analytic Hierarchy Process.
The proposed model integrates spatial analysis and stakeholder
participation into a unified spatial planning support system. The
results of a case study conducted in Tehran demonstrate the
practical applicability of the proposed method in the field of
urban water governance. The final flood hazard map classified the
study area into six distinct risk levels. Approximately 6% of the
area was categorized as very high vulnerability, primarily located
in areas characterized by low slopes, high density, and
insufficient drainage infrastructure. Classes two and three,
representing moderate to high vulnerability, accounted for about
43% of the area, while 42% fell within the low-vulnerability
category. Least-cost path analysis, considering land use, slope,
and geological criteria, was applied to identify suitable routes for
urban runoff collection. The findings indicate that the immediate
upgrading of the drainage system in the southeastern areas is
essential. The proposed routes, by leveraging existing
infrastructure and favorable topography, can reduce
construction costs while helping to minimize potential negative
economic and social impacts, such as resident displacement.
Overall, the proposed model provides a replicable framework for
integrating technical, social, and institutional considerations in
urban flood governance.

Keywords: Water Governance, Collaborative Planning,
Geographic Information System, Multi-Criteria Decision Analysis.
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