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Extended Abstract

Introduction

Iran's water crisis, particularly in Hamedan, has emerged as a critical environmental and social challenge. Factors such
as climate change, decreasing precipitation, groundwater depletion, and unplanned urban expansion have intensified this
crisis, highlighting the limitations of conventional water management methods. Although the smart city concept has
been widely explored, a comprehensive framework specifically for smart water resource management is still lacking.
This study addresses this gap by developing an integrated and localized model for Hamedan. The model prioritizes not
only operational efficiency but also spatial justice, technological citizen engagement, and environmental sustainability.
The key research questions are: Which smart city indicators most significantly influence water resource management?
What are the specific indicators for smart water management? And how can they be incorporated into a conceptual
model for Hamedan?

Materials and Methods

This study adopted a mixed-methods (qualitative-quantitative) and descriptive-analytical approach. Initially, a
systematic review of literature identified relevant smart city and water management indicators. These indicators were
then refined and validated through a two-round Delphi survey involving 15 experts in water management and urban
planning. In the quantitative phase, data were gathered using structured questionnaires. The sample size was determined
by Cochran's formula, resulting in 38 valid responses for analysis. Data analysis was conducted using SPSS (for
descriptive and inferential statistics), ArcGIS (for spatial analysis and clustering), and Excel (for data organization and
visualization). The Jenks Natural Breaks method in ArcGIS was used to optimally classify data and assess the relative
influence of various smart city dimensions on water management indicators.

Results and Discussion

The findings indicate that the various dimensions of a smart city have varying levels of impact on water resource
management. The most influential dimensions were Smart Governance (mean score: 4.4), Smart Environment (mean
score: 4.3), and Smart Economy (mean score: 4.2). In contrast, Smart Mobility (mean score: 3.5) demonstrated the least
effect.

Crucially, this research identified, for the first time, eight key indicators for smart water resource management:

Digital Governance of Water Resources (mean: 4.4)

Technological Participation and Citizen Water Literacy (mean: 4.5)

Smart Quality Monitoring (mean: 4.3)

Real-time Quantitative Monitoring (mean: 3.8)

Integrated Data-Driven Management (mean: 4.1)

Climatic and Ecological Resilience (mean: 3.7)

Spatial Matching of Resources and Consumption (mean: 4.2)

Water Equity and Spatial Deprivation (mean: 4.1)
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A comparative analysis showed that governance- and environment-related indicators are the most effective in enhancing
water management, significantly improving efficiency, institutional transparency, and spatial justice.

Conclusion

The developed conceptual model not only pinpoints new indicators but also offers practical implementation strategies
for Hamedan. In this model:

Digital governance is strengthened via integrated data management systems and geospatial databases.

Technological participation and water literacy are promoted through interactive dashboards, smart educational programs,
and citizen-centric mobile applications.

Smart monitoring is enabled using IoT devices, sensors, and SCADA systems.

Spatial matching and water equity are addressed through GIS-based analyses to design fair water distribution patterns.
Consequently, the proposed model for Hamedan can identify critical points, optimize resource allocation, reduce water
loss, and simultaneously enhance institutional transparency, public participation, and urban resilience. Integrating these
findings into urban development plans can align municipal policies with smart water management, ensuring the long-
term sustainability of water resources.
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Fig. 2 Average impact of conceptual model indicators (Source: The Authors)
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Fig 3. Explanation of smart water resources management indicators (Source: The Authors)
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Fig 3. Average impact of the eight smart water resources management indicators (Source: The Authors)
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