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Abstract:

This study aimed to identify and structurally organize the factors affecting urban image and landscape based on the Zendevari framework
and to determine the driving and dependent relationships among these factors in the Niasarm Madi urban greenway in Isfahan. This applied
study employed a descriptive-analytical design and a mixed qualitative-survey approach. Data were collected through documentary review
and field-based expert assessment. In the first stage, urban image and landscape indicators were derived from the 25 layers of the Zendevari
framework and screened through the Delphi technique using the judgments of 10 experts in architecture and urban planning in Isfahan
Province. Indicators with mode and median values above 3 were retained, resulting in 17 indicators for subsequent analysis. In the second
stage, Interpretive Structural Modeling (ISM) was used to determine the interrelationships and hierarchical structure of the selected indicators.
A Structural Self-Interaction Matrix was developed using judgments from 25 researchers in architecture and design, followed by construction
of the initial and final reachability matrices, hierarchical level partitioning, and MICMAC analysis. The ISM results organized the selected
indicators into six hierarchical levels. The kinetic/movement layer occupied the deepest and most influential level of the structural model,
followed by the biological layer, indicating that these two dimensions functioned as the principal driving foundations of urban image and
landscape quality. Historical, imaginary/visual, and climatic layers were positioned at subsequent levels and also exerted important structural
effects. The final reachability matrix demonstrated high driving power for several dimensions, including movement, formative, physical,
biological, environmental, climatic, social, and aesthetic layers. MICMAC analysis further indicated that most of the 17 indicators possessed
substantial driving power, with 14 indicators classified within the independent or linkage categories, confirming their central role in shaping
the urban image and landscape system. Integrating the Zendevari framework with ISM and MICMAC provides a coherent analytical model
for understanding urban greenway image and landscape. The results emphasize that movement-related and biological dimensions should
receive priority in planning and design interventions, particularly through improved accessibility, pedestrian and vehicular organization,
ecological protection, biodiversity enhancement, and preservation of environmental qualities.
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Extended Abstract

Urban image and landscape constitute fundamental dimensions of spatial quality because they reflect the complex
relationship between human beings and their physical, environmental, and cultural surroundings. Landscape is not merely the
visible configuration of physical elements; rather, it emerges through the interaction of natural processes, human activities,
cultural values, perception, and lived experience. Accordingly, contemporary approaches to landscape increasingly emphasize
the integration of objective environmental characteristics with subjective human interpretations (1). Urban landscape can
therefore be understood as an integrated spatial phenomenon in which built form, natural features, social activities, cultural
meanings, and perceptual processes collectively contribute to the quality and identity of place. This multidimensional
understanding also explains why a single, universally accepted definition of urban landscape has remained difficult to establish.
Different theoretical traditions have emphasized physical form, aesthetic composition, environmental processes, human
perception, or sociocultural meanings, resulting in a broad and sometimes fragmented conceptual field (2, 3).

The concept of urban image particularly emphasizes the perceptual and cognitive dimensions of the city. Urban
environments are experienced not only through their material characteristics but also through the mental representations that
individuals construct from paths, spatial sequences, landmarks, physical configurations, memories, expectations, and repeated
experiences. In this perspective, the urban image represents an organized mental interpretation of the environment and provides
a bridge between objective urban form and subjective perception (4). Physical characteristics such as the organization of
buildings, streets, open spaces, ground surfaces, spatial sequences, and relationships between built masses and voids also
contribute to the way urban environments are perceived and evaluated (5, 6). Therefore, urban image and landscape should not
be treated as completely separate concepts; rather, they can be regarded as complementary dimensions of spatial quality in
which physical organization and perceptual interpretation continuously interact. Individual, social, cultural, value-based, and
experiential factors may further influence the formation of mental images and evaluations of urban environments (10).

A major methodological challenge in the assessment of urban image and landscape is the identification of a sufficiently
comprehensive set of indicators capable of simultaneously representing natural, built, perceptual, environmental, social, and
human dimensions. Previous approaches have frequently concentrated on selected physical or visual components, whereas the
quality of contemporary urban environments requires a more integrated conceptual framework. The Zendevari framework
provides such a possibility because it approaches architectural and environmental phenomena as integrated systems and gives
particular importance to the presence, needs, experience, and multidimensional characteristics of human beings. Zendevari was
developed in relation to sustainability while extending the analysis beyond conventional environmental considerations toward
a broader understanding of the relationship between people and the built environment (7). Its multilayered structure provides a
basis for examining environmental, physical, biological, movement-related, social, aesthetic, historical, perceptual, ethical, and
other dimensions within a unified analytical framework (8). More recent applications have also emphasized the capacity of the
Zendevari approach to address both objective and subjective dimensions of architectural and environmental quality (11, 16).

The application of such an integrated framework is particularly relevant to the Madis of Isfahan. Méadis constitute
interconnected water channels that historically contributed to water distribution, spatial continuity, vegetation development,
and the garden-city character of Isfahan (12, 13). Beyond their hydraulic function, these corridors can be interpreted as urban

greenways because they combine ecological, movement, recreational, environmental, and landscape functions. Greenways are
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not merely linear green spaces but interconnected systems capable of linking environmental resources, activities, spatial
experiences, and multiple urban functions (14). The Madis of Isfahan similarly possess characteristics that allow them to
function as urban greenways and contribute to sustainable urban development and landscape quality (15). Within this context,
the Niasarm Madi provides a particularly appropriate setting for examining the structural relationships among the factors
shaping urban image and landscape. Accordingly, the present study aimed to develop a structural model of urban image and
landscape in the Niasarm Madi based on the Zendevari framework and to determine the hierarchical relationships, driving
power, and dependency of the identified indicators.

Methods and Materials

The study was applied in terms of purpose, descriptive-analytical in terms of data collection and analysis, and mixed
qualitative-survey in its problem-solving approach. Documentary and field data were employed to identify, screen, and
structurally organize the factors influencing the urban image and landscape of the Niasarm Madi in Isfahan. The research
process consisted of two main stages. In the first stage, the 25 layers of the Zendevari framework were considered as the initial
conceptual basis for identifying potentially relevant dimensions of urban image and landscape. The Delphi technique was
subsequently employed to screen and prioritize these dimensions. A panel of 10 experts in architecture and urban planning in
Isfahan Province who possessed sufficient familiarity with the study area and the conceptual foundations of the research
evaluated the proposed dimensions. Because the Delphi procedure was used specifically for indicator screening, the evaluation
was conducted in one round. Indicators with both median and mode values above 3 were retained for subsequent analysis. This
procedure resulted in the selection of 17 dimensions from the initial set of 25 Zendevari layers.

In the second stage, Interpretive Structural Modeling (ISM) was used to identify the relationships among the 17 selected
dimensions and establish their hierarchical organization. A Structural Self-Interaction Matrix was constructed on the basis of
judgments obtained from a panel of 25 researchers in architecture and design. Pairwise relationships among the dimensions
were specified using the conventional V, A, X, and O symbols, representing the direction or absence of relationships between
each pair of variables. The Structural Self-Interaction Matrix was then converted into an initial binary reachability matrix, and
the principle of transitivity was applied to generate the final reachability matrix. Driving power and dependence values were
calculated from this matrix. The variables were subsequently partitioned into hierarchical levels on the basis of their
reachability, antecedent, and intersection sets, resulting in the final ISM structure. Finally, MICMAC analysis was conducted
to classify the dimensions according to their driving power and dependence and to determine their structural roles within the
system.

Findings

The Delphi screening process reduced the initial 25 Zendevari dimensions to 17 indicators considered sufficiently relevant
to the urban image and landscape of the Niasarm Madi. Among the evaluated dimensions, the biological layer received the
highest Delphi score, with a mean score of 4.55 and both median and mode values of 5. The kinetic or movement layer ranked
second with a mean of 4.45, followed by the aesthetic layer with a mean of 4.25, the climatic layer with a mean of 4.20, the
formative layer with a mean of 4.05, and the environmental layer with a mean of 4.00. Physical, social, imaginary, media,
numeral, ethical, creative, historical, legal, and belief-oriented dimensions were also retained in the final set according to the
study's screening criteria.

The ISM analysis demonstrated that the 17 selected dimensions were organized into six hierarchical levels. The kinetic or
movement layer occupied the deepest structural level and therefore represented the most fundamental driving component of

the model. The biological layer was positioned immediately above the movement layer and constituted the second major
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foundational dimension. Historical, imaginary, and climatic dimensions formed the next influential level, indicating that these
factors played important intermediate roles in transmitting the effects of the foundational variables toward higher-level
dimensions. Media, creative, and physical dimensions occupied another intermediate level, while several environmental,
emotional, social, aesthetic, legal, ethical, and spatial dimensions were positioned closer to the upper levels of the hierarchy.
The final level contained dimensions characterized by relatively greater dependence on the operation of other elements within
the system.

The final reachability matrix further showed considerable differences in driving power among the selected indicators. A
substantial group of dimensions demonstrated high driving power, indicating their capacity to influence numerous other
variables in the system. Movement, formative, physical, biological, environmental, climatic, social, aesthetic, historical, and
related dimensions exhibited particularly strong structural influence. By contrast, a small number of variables demonstrated
comparatively limited driving capacity.

MICMAC analysis confirmed the structural importance of the majority of the identified indicators. Fourteen of the 17
indicators were located within independent or linkage-related structural categories and therefore demonstrated considerable
influence on the urban image and landscape system. These variables were structurally important because changes in them could
directly or indirectly affect multiple other dimensions. The numeral layer was characterized primarily as a dependent variable,
suggesting that its realization was influenced by numerous other factors while it exerted relatively limited influence on the
broader system. Overall, the MICMAC results reinforced the ISM finding that movement-related and biological dimensions
constituted the most fundamental factors underlying the quality of the Niasarm Madi landscape.

Discussion and Conclusion

The findings demonstrate that urban image and landscape in the Niasarm Madi should be understood as a multidimensional
and hierarchically organized system rather than as a collection of independent visual or physical characteristics. The structural
model indicates that some dimensions function as foundational drivers, while others primarily reflect or transmit the effects of
these fundamental conditions. This distinction is important because urban landscape interventions are likely to be more
effective when they target variables with high driving power rather than concentrating solely on highly visible but structurally
dependent outcomes.

The particularly prominent position of the kinetic or movement layer indicates that accessibility, circulation, continuity, and
organization of movement represent basic requirements for the successful functioning and perception of the greenway. Suitable
pedestrian and vehicular routes, separation and coordination of different movement modes, universal accessibility for people
with limited mobility, and convenient public access to the greenway can influence the manner in which users experience and
evaluate the environment. Movement is therefore not merely a transportation function but a central mechanism through which
the spatial sequence, visibility, accessibility, social use, and experiential qualities of the urban landscape are generated.

The biological layer was also identified as a major foundational dimension. This finding highlights the importance of
vegetation diversity, preservation of trees and plants, protection of local birds and animals, conservation of soil and water
resources, and the use of environmentally compatible and recyclable materials. In a greenway associated historically with an
urban water network, ecological characteristics are particularly important because they directly contribute to environmental
identity, visual quality, climatic comfort, and the continuity of natural processes within the urban fabric.

Historical, imaginary or visual, and climatic dimensions were also structurally important. Preservation of historical elements,
old vegetation, culturally meaningful signs, and place-specific characteristics can reinforce the identity of the Niasarm Madi.

Visual qualities such as sequential views, skyline and ground-line relationships, visibility, permeability, and spatial composition
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influence the perceptual coherence of the corridor. Climatic considerations, including temperature, humidity, airflow, shade
provision, and microclimatic comfort, further determine the degree to which the greenway can support sustained human
presence and activity.

Overall, integrating the Zendevari framework with Delphi screening, ISM, and MICMAC provides a comprehensive
approach for identifying not only relevant dimensions of urban image and landscape but also the structural relationships among
them. The resulting model suggests that improvement strategies for the Niasarm Madi should prioritize high-driving variables,
particularly movement and biological dimensions, while simultaneously considering historical, visual, climatic, social,
physical, and environmental characteristics as interconnected components. Such a systemic approach can provide urban
designers and planners with a more coherent basis for intervention, helping to improve spatial quality while preserving the

ecological, historical, functional, and perceptual identity of urban greenways.
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