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Extended Abstract
Introduction

Urban floods, due to their severe economic, social, and environmental consequences, pose a critical challenge for municipal
management. In arid and semi-arid regions like Khomeinishahr, rapid urbanization has increased impervious surfaces,
exacerbated runoff and reducing groundwater recharge. Low Impact Development (LID) techniques have emerged as
innovative solutions to restore natural hydrological cycles and mitigate flood risks. These methods emphasize infiltration,
retention, and reuse of stormwater, while concurrently improving air quality, mitigating urban heat islands, and enhancing
green cover. However, selecting optimal LID strategies depends on multifaceted factors, including climatic conditions,
hydrological properties, economic constraints, and social acceptability. This study employs the Analytical Hierarchy
Process (AHP) to prioritize LID techniques for urban runoff management in Khomeinishahr, offering a data-driven
framework to address flood vulnerabilities.

Materials and Methods

This research integrates literature review and expert surveys to evaluate LID strategies against 14 key criteria (e.g., climate,
slope, cost, space availability, land use). Data were collected through questionnaires administered to 30 domain experts
and analysis of regional hydrological reports. The assessed LID techniques included green roofs, infiltration trenches,
constructed wetlands, bioswales, permeable pavements, and bioretention systems. The AHP-based decision-making
process involved:

Hierarchy Construction: Defining the goal (optimal LID selection), criteria, and alternatives.

Pairwise Comparisons: Assigning relative weights to criteria and alternatives using a 1-9 scale.

Weight Calculation: Synthesizing local and global weights via the Expert Choice software.

Sensitivity Analysis: Testing result robustness against criterion weight variations.

Modeling accounted for region-specific constraints, such as high urban density, limited land availability, and a hot, dry
climate.
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Results and Discussion

The AHP analysis identified green roofs (weight: 14.5%) as the most effective solution, given their multifunctional
benefits: runoff volume reduction (up to 80%), urban cooling, air pollution mitigation, and energy savings. Infiltration
trenches (12.3%) were recommended citywide, while constructed wetlands (10.1%) were prioritized for southern
agricultural zones.

Key Influential Criteria: Climate (19.9% weight): Adaptation to high temperatures and erratic rainfall; Cost-Space
Efficiency (15.2%): Green roofs’ feasibility in dense urban fabric; Pollution/Temperature Reduction (12%): Green roofs’
role in particulate capture and heat island mitigation.

Implementation Challenges: Public Awareness: Citizen engagement for rooftop greening initiatives; Structural Costs:
Upfront expenses and technical requirements (e.g., load-bearing capacity); Spatial Limitations: Narrow streets hindering
trench deployment.

Comparative studies (e.g., Izanloo and Bardi Sheikh’s work in Bojnourd and Uda’s Sydney case) corroborated the
preference for infiltration-based systems. A multifunctional approach (e.g., hybrid green roof-wetland systems) is proposed
for similar regions.

Conclusion

This study demonstrates the efficacy of AHP in prioritizing LID strategies for Khomeinishahr’s runoff management. Green
roofs, complemented by infiltration trenches and wetlands, offer a holistic solution to flood risks while delivering co-
benefits. Municipal authorities should incentivize public participation and integrate these techniques into urban planning
frameworks.

Keywords: Low Impact Development (LID), Urban runoff management, Analytical Hierarchy Process (AHP), Green
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Fig 1. Hierarchical structure

(Ghodsipour, 2004) s e dde Jlows dl 3 el =\ Jsi
Table 1. Priority of the analytic hierarchy process (AHP)
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Priorities with respect to:

Goal: Provide the best low-impact development (LTD) method for utban runoff management
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Cost pg
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Decrease peak flow 053 I
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Hydrological group 036 [
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Temperature reduction 07 I
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with 0 missing judgments,

Fig 2. Determining relative priority of criteria
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Synthesis with respect to:
Goal: Provide the best low-impact development [LID) methad for urban runoff management

Overall Incansistency = .09
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Fig 3. Option weights
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