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Extended Abstract

Introduction: Worn-out urban fabrics pose a fundamental challenge to sustainable development in Iran,
necessitating innovative intervention models. Land Readjustment (LR) is a proven urban management
tool for regenerating these areas by consolidating fragmented parcels and providing public services. This
approach is particularly relevant in the Iranian context, where small-scale land ownership and complex
property rights have historically hindered large-scale urban renewal initiatives. However, the associated
demolition and reconstruction processes generate massive construction waste and trigger a significant
loss of "hidden water" embedded in building material production. This overlooked factor, termed the
"hidden dimension of sustainability," is the focus of this study, which assesses the feasibility of LR in
the Masjed Yari Pain worn-out fabric in Zanjan and evaluates its quantitative impacts on this hidden
dimension.

Methodology: This applied, descriptive-analytical research employs a mixed-methods approach. Data
were collected via document review, urban mapping, and field surveys in eastern Zanjan. Analysis
involved two parallel tracks: spatial analysis using GIS to evaluate street geometry, density, and urban
per capita deficits; and precise quantitative calculations to estimate the "embodied water" footprint in
building materials (e.g., steel, cement, concrete) scaled to the study area’s reconstruction needs.

Results: Spatial analysis reveals that 49.77% of the area’s streets average under 6 meters in width,
confirming its worn-out status. The total deficit in service and infrastructure spaces, based on standard
per capita requirements, is approximately 41,649 square meters. Findings demonstrate that allocating
50% of residential and commercial land during the LR process can effectively compensate for this
spatial deficit. Critically, calculations show that the hidden water embedded in the materials required to
reconstruct the 41,270-square-meter area amounts to 94,633 cubic meters. This volume equals the daily
water consumption of approximately 1,351,900 people, posing a severe warning for Zanjan’s already
strained water resources.

Conclusion and Recommendations: The study confirms that LR is a macro-strategy for sustainable
urban regeneration, not merely a technical tool. However, neglecting the hidden water footprint in
material production could overshadow physical improvements with environmental crises. To mitigate
this, regeneration plans must mandate recycled materials, water-efficient construction technologies, and
Building Information Modeling (BIM). Furthermore, establishing institutional frameworks and financial
incentives to encourage landowner participation, alongside continuous post-implementation monitoring
of sustainability indicators, is essential for the long-term success of such urban interventions.
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