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Urban green infrastructure plays a vital role in achieving ecological sustainability,
yet its resilience has markedly declined in recent decades due to rapid urban
expansion. This study develops a comprehensive model for assessing the
resilience of urban green infrastructure in Tehran. In the first phase, land use
changes in 1997, 2010, and 2023 were analyzed using Landsat satellite imagery
processed in the IDRISI software environment. Ecological metrics of green
patches were then calculated with FRAGSTATS software. Subsequently, eleven
resilience indicators across ecological, social, economic, and physical dimensions
were identified through the Delphi method, with their relative weights determined
using the Analytical Hierarchy Process (AHP).In the final stage, spatial
information layers were integrated using the Weighted Linear Combination
(WLC) method to generate a five-class resilience map. The urban acupuncture
approach was further applied to identify and analyze critical vulnerability points.
Results revealed a sharp reduction in green infrastructure, from 7,396 hectares in
1997 to 4,171 hectares in 2023, with much of this area converted into built-up
land. Ecological analysis indicated severe degradation in the continuity and
cohesion of green patches. Among the eleven indicators, ecological ones carried
the highest weights, including Mean Core Area (0.1423), Largest Patch Index
(0.1254), and Mean Contiguity Index (0.1027). The final resilience map
highlighted the southern and central districts of Tehran as the most vulnerable,
exhibiting the lowest resilience levels. Based on these findings, a set of protective,
defensive, and opportunistic strategies was proposed to strengthen resilience in
vulnerable areas. This integrated framework provides a practical tool for urban
planning and management, supporting more sustainable approaches to
safeguarding Tehran’s ecological assets.
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