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Abstract:

This study aimed to investigate the process of spatial transformation and identify the key drivers influencing land consumption change in the Oshan—Fasham-—
Meygun region between 1941 and 2019. A mixed-methods research design was employed. The quantitative component utilized remote sensing data, multi-
temporal satellite imagery, historical documents, and Geographic Information Systems (GIS) to analyze land-use changes. The qualitative component involved
semi-structured interviews and focus group discussions with planners, managers, and land-use experts. Expert questionnaires were also administered to support
the analysis. Data were examined through spatial analysis, exploratory factor analysis, and qualitative content analysis. Finally, triangulation was used to
integrate quantitative and qualitative findings into a comprehensive interpretation of regional transformation processes. The results revealed that land
consumption patterns in the study area evolved through three historical phases, shifting from a subsistence-oriented spatial system toward a commodified and
capital-driven spatial structure. Among the dimensions influencing land-use change, the physical dimension ranked first with a weighted mean of 7.19, followed
by the natural (6.75) and social (6.63) dimensions. Exploratory factor analysis identified five major factors explaining 79.51% of the total variance in land
consumption change. The physical structure factor emerged as the most influential determinant, accounting for 33.19% of the explained variance. Qualitative
findings highlighted the dominance of land-market dynamics, limited effectiveness of planning systems, institutional conflicts of interest, and the gradual
decline of ecological carrying capacity. The analyses further demonstrated that areas containing water resources, orchards, and environmentally valuable
landscapes experienced the highest rates of land-use conversion. Spatial transformation in the Oshan—Fasham—Meygun region is the outcome of complex
interactions among physical, natural, social, economic, and institutional factors. Beyond a simple land-use change process, it reflects a broader structural
transformation characterized by the commodification of space and the increasing dominance of capital accumulation over land-use planning and management,
posing significant challenges to the long-term ecological sustainability of the region.
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Extended Abstract

The aging population has emerged as a critical societal and urban challenge, necessitating the reconsideration of residential

environments, healthcare provision, social engagement, and cultural adaptation for elderly individuals. In the context of Zanjan,
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Iran, a city characterized by a cold and dry climate, the design of elderly care facilities must simultaneously address
comprehensive health outcomes, including physical, mental, and social well-being, while aligning with local cultural patterns.
Aging encompasses not only chronological advancement but also progressive changes in mobility, cognitive function, sensory
perception, and social roles, all of which interact with the built environment to influence autonomy, quality of life, and daily
experience (1). The World Health Organization emphasizes that elderly-friendly environments should support meaningful
engagement, independence, and a high quality of life despite age-related physical and cognitive changes (2). Consequently,
residential facilities for the elderly cannot be merely custodial or medicalized spaces but must function as human-centered,
socially rich, and culturally resonant environments. Prior research demonstrates that the built environment has a direct impact
on behavior, psychological comfort, participation, and a sense of security among elderly individuals (11). Moreover, privacy
and the balance between private and communal spaces are fundamental for the dignity and autonomy of residents in care
facilities (4).

The design of elderly care homes in Zanjan must respond to multiple layers of needs. Physical well-being is supported by
accessible circulation, non-slip surfaces, proper lighting, thermal comfort, and safe and adaptable interior spaces, all of which
align with universal design principles (6, 7). Psychological well-being requires environments that enhance a sense of control,
familiarity, and emotional security while providing connection to natural elements and the capacity for personalization (8, 13).
Social well-being is facilitated by spaces that encourage interaction, participation, and meaningful engagement, which are
critical to maintaining vitality and perceived social value (9, 10). Therefore, a holistic approach to elderly care facility design
integrates these dimensions, ensuring that physical safety, mental comfort, and social engagement are addressed concurrently.
Previous studies have demonstrated that design strategies emphasizing scale, spatial legibility, access to nature, and cultural
resonance significantly enhance the overall experience and health outcomes of elderly residents (3, 14).

The physical and environmental context of Zanjan necessitates specific design interventions that accommodate seasonal
extremes and climatic challenges. The cold and dry climate requires measures for passive solar gain, wind protection, thermal
insulation, and effective glazing strategies, as well as consideration of energy efficiency and sustainable materials (18, 23).
Internal environmental quality, including lighting, air quality, acoustic conditions, and thermal comfort, plays a critical role in
supporting physiological health, cognitive performance, and psychological well-being of elderly residents (19, 20). Sunlight
exposure, spatial orientation, window placement, and daylight penetration must be carefully calibrated to provide therapeutic
benefits, regulate circadian rhythms, and minimize glare or discomfort. Biophilic design strategies, incorporating natural
materials, vegetation, water features, and visual connectivity with outdoor environments, are shown to support restorative
experiences and psychological resilience (15, 16). Outdoor spaces, including accessible gardens, walkways, terraces, and semi-
private courtyards, further promote physical activity, social interaction, and engagement with seasonal variations, even under
climatic constraints (17, 22).

Cultural considerations are integral to the conceptualization and realization of elderly care facilities in Zanjan. Architectural
elements reflecting local heritage, such as courtyard configurations, spatial hierarchies, materiality, and visual cues, can
enhance orientation, continuity of memory, and emotional connection to place (5, 21). Integration of culturally meaningful
spaces for family interaction, communal activities, and traditional crafts supports social inclusion, identity affirmation, and
intergenerational engagement. Participatory design processes involving residents, families, and care staff ensure that
environmental interventions align with lived experiences, preferences, and culturally informed expectations, thereby fostering

a sense of ownership, autonomy, and psychological empowerment (12, 24). Design interventions must also accommodate the
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dynamic interplay of private and communal spaces, enabling residents to regulate social exposure, choose activities, and
exercise control over their daily routines.

Spatial organization and interior design strategies further enhance resident well-being. Small-scale residential clusters,
nested within larger care complexes, provide intimate and navigable environments that promote familiarity, safety, and social
cohesion (3, 14). Internal circulation paths, visual connections, and nodes for pause or interaction are designed to reduce
cognitive load, prevent disorientation, and encourage incidental social encounters. Multi-scale communal areas, including
dining rooms, activity halls, libraries, workshops, and cultural spaces, offer diverse opportunities for engagement, meaningful
participation, and autonomy in choosing social involvement (9, 21). Indoor environmental parameters such as lighting,
acoustics, thermal comfort, and materiality are optimized to support physical, cognitive, and emotional health. Spaces for
personal expression, personalization, and memory continuity reinforce residents’ sense of identity and psychological security.

The proposed framework for elderly care facilities in Zanjan synthesizes climatic responsiveness, cultural integration, and
comprehensive health promotion into a cohesive design model. The “health-promoting home-neighborhood” concept envisages
clusters of private or semi-private rooms, semi-enclosed courtyards, terraces, small communal lounges, and workshops,
interconnected with accessible, readable, and visually enriched circulation. Active and passive solar strategies, protective
barriers against wind, and energy-efficient building envelopes ensure both comfort and sustainability. Biophilic elements,
indoor-outdoor connectivity, daylighting, and seasonal adaptation enhance physical, mental, and social health. Flexible, multi-
functional communal spaces support participation, social interaction, cultural engagement, and autonomy. Design strategies
are informed by evidence-based principles, human-centered design, universal design, biophilic design, and participatory
approaches, and are tailored to align with the cold-dry climate and local cultural context.

In conclusion, the design of elderly care facilities in Zanjan requires an integrated approach that addresses physical,
psychological, and social dimensions of health while responding to the cold-dry climate and local culture. Facilities must
provide safe, comfortable, and accessible environments that support autonomy, social engagement, meaningful activity, and
connection to place and community. Private and semi-private spaces, small-scale residential clusters, multi-functional
communal areas, therapeutic landscapes, biophilic elements, and culturally resonant features collectively enhance resident well-
being, foster social inclusion, and create environments that are both supportive and empowering. By integrating climatic,
cultural, and health-promoting strategies, such facilities can serve as exemplary models of elderly care that preserve dignity,

autonomy, and quality of life while promoting comprehensive health outcomes.
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