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Introduction: Rapid urbanization in arid regions like Yazd disrupts ecological
sustainability, aggravating challenges such as air pollution, biodiversity loss, and
land subsidence. Characterized by a fragile desert ecosystem, Yazd suffers from
severe natural asset degradation, including the systemic destruction of historical
ganats, agricultural orchards, and peripheral green spaces. This research adopts
a systems-based analytical approach to identify, categorize, and model the socio-
economic, institutional, and environmental driving forces behind this decline.
Moving beyond descriptive environmental reporting, the study maps the
complex causal feedback loops that perpetuate asset degradation, ultimately
providing urban planners with a strategic, targeted tool for ecological
intervention.

Methodology: This study employs a mixed-methods framework combining
environmental scanning, semi-structured expert interviews, and quantitative
Fuzzy Cognitive Mapping (FCM) to analyze complex socio-ecological
interactions. Seventeen regional environmental specialists and urban planners
were selected through purposive sampling. The research followed three phases:
identifying primary variables via Delphi consultations; designing individual
cognitive maps with directional weights (-1 to +1); and executing system
simulations. Individual matrices were aggregated into a collective FCM using
Mental Modeler software to measure system complexity, density, centrality, and
out-degree/in-degree ratios.

Results: The aggregated FCM revealed a highly dense, interconnected network
where specific policy interventions trigger cascading effects across the
ecosystem. Variables were classified into transmitter, receiver, and ordinary
categories.
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Simulation results highlighted three core degradation clusters: institutional loopholes (weak zoning enforcement and
land speculation serving as primary transmitter variables), economic pressures (monetization of urban peripheral land
and dried ganats), and biophysical constraints (groundwater depletion and drought cycles). Notably, "Land Speculation”
and "Inadequate Environmental Regulations" exhibited the highest centrality indices, marking them as the primary
operational leverage points within the system.
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Fuzzy Cognitive Map of the Factors Influencing the Degradation of Urban Natural Assets

Five Most Important Factors-(Based on the highest Centrality values)

Rank Code Influencing Factor Centrality
1 F12  Land-use change and expansion of the city’s legal boundary 23.95
2 F30 Rural depopulation and migration to Yazd city 22.10
3 F11 Change in consumption culture (consumerism) 21.90
4 F26 Increasing pressure on urban natural systems 21.44
5 F6 Expansion of informal settlements 20. 65

Discussion: The findings reveal that the degradation of natural assets in Yazd is fundamentally rooted in institutional

and economic failures rather than purely biophysical limitations. While regional aridity plays a role, horizontal urban
sprawl and land monetization primarily accelerate ecological collapse. Traditional top-down master plans consistently
fail to value intangible ecosystem services. Unlike static decision-making frameworks, the FCM model captures non-
linear feedback loops where degraded natural capital worsens urban public health and intensifies the urban heat island
effect, trapping the city in a cycle of environmental decline and resource-intensive interventions.

Conclusion: This study developed a dynamic diagnosis of urban natural asset degradation in Yazd, illustrating how

market-driven land use and institutional inefficiencies dominate the ecological landscape. To mitigate these systemic
issues, the research recommends adopting a "compact city" planning model, integration of environmental economic
accounting into municipal budgets, and strict legal protection for natural capital corridors. Future studies should focus
on implementing dynamic policy scenarios within this FCM framework to predict the long-term impacts of specific
regulatory reforms.
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