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Nowadays, historical neighborhoods in Iran are in a state of decay due to the lack of spatial legibility with respect to their

organic spatial layout. Hence, the level of interaction among people and their perception of the environment has gradually

diminished. Historical neighborhoods no longer possess their former prosperity and function, and citizens prefer to inhabit

neighborhoods with newer configurations to meet their demands.   The role of the spatial legibility of historical

neighborhoods in creating a suitable cognitive map for citizens was investigated. Quantitative and qualitative methods

were applied using a questionnaire and simulation test instruments. In addition, in order to analyze the spatial

configuration of the target areas, the Space Syntax method was implemented using Depthmap 10. The findings indicated

that landmarks and navigation signs were identified as the most important factors affecting legibility from the viewpoint of

users. 
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1. Introduction

According to their perceptions and experiences, users of urban spaces acquire some sort of psychological perception of

such spaces . In other words, different people create different mental images of the world around them . These images

comprise different experiences owing to the fact that they do not replicate the same reality, and individual differences are

associated with mental imagery capabilities . In an urban space, a cognitive map of a city is also associated with

sensory influences , personal and ethnic differences , collective experiences , aesthetic perceptions, and cultural

values . In this regard, mental imagery and cognitive maps are an important topic in the field of contemporary urban

design and planning, and have recently become one of the main axes of urban landscaping . Examining each of the

procedures regarding the extraction of people’s mental maps represents an attempt to use such methods in a

comprehensive manner .

Urban landmarks and symbols should also have the characteristics that make a city legible to citizens, improve their level

of visual knowledge and instill a favorable sense of presence in urban spaces . In this respect, landmarks can be

defined as prominent urban elements that make the urban fabric more legible and facilitate navigation . Multiple studies

have validated the overall correlation between landmarks and the creation of cognitive maps . Accordingly,

citizens feel a sense of belonging to their city, and believe themselves to be obliged in participating in the preservation and

maintenance of urban spaces, including their beautification . Cognitive maps can sometimes originate from the senses

of touch, taste and hearing . Numerous studies revealed that cognitive knowledge is more coherent in a structure

that is relatively easy to understand . A mental image or cognitive map covers all of an individual’s

experiences of a given phenomenon and becomes part of his/her subconscious . In other words, it can be said that a

cognitive map is a reflection of life in the mind of a person, of which a certain aspect can be selected at any time and

explored .

Accordingly, spatial cognition plays an undeniable role in the activities which characterize behavioral patterns . This

trend can be very effective in reviving the intrinsic motivation of citizens and making the surrounding environment more

legible . In this respect, legibility can be defined as the possibility of organizing an environment into an

imaginable and coherent pattern . These valuable points, as well as other landmarks, should be emphasized in terms

of activity and events, so that in the minds of users, urban spaces consistently act as reference points . According

to these concepts, the performance and efficiency of settlements can be measured by the amount of spatial valuation and

the cognitive maps formed in the minds of users . Since the values that enter this process are not physically compatible

with each other, mental characteristics must also be considered when examining these concepts . Although legibility is

by no means the only attribute of a beautiful city, it becomes significant when researchers consider the human living
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environment, i.e., the size and complexity of a city. In this respect, researchers must not consider a city alone, but must

observe it from the perspective of its inhabitants .

In this regard, historical textures consist of initial urban development, located in the old parts of cities . Due to their

historical structure and socio-cultural significance, historical textures are allotted importance in the process of urban

sustainable development . Previous literature supports the fact that residents in traditional textures are profoundly

attached to their neighborhoods . More recent studies highlighted the fact that traditional neighborhood design

promotes a level of human cognition which makes it possible to perceive the built environment in a more convenient way

. Accordingly, the concept of imageability has been developed in order to correlate the association between traditional

neighborhood patterns and human cognition . Scholars have argued that a particular physical elements and their

arrangement have the ability to draw attention, stimulate emotions and create a perennial impression which may

eventually lead to placemaking . Indeed, elements of historical neighborhoods such as vernacular architecture, narrow

streets, elaborate facades and even bilateral symmetry have a considerable impact on imageability .

Nowadays, the notion of sustainable development in some contemporary cities in Iran is restricted in modern districts.

According to field studies conducted in Lahijan city, northern Iran, the level of interaction among people and their

perception of the environment are at very low levels due to weaknesses in objective and subjective characteristics. This

factor has ultimately led to a significant diminution in vitality and security in these spaces. In this process, such

neighborhoods no longer have their former prosperity and purpose, and citizens prefer neighborhoods with newer

configuration structures to meet their needs. However, the identity of such neighborhoods depends on their antiquity and

whether the continuation of such a process will lead to the destruction of such contexts, i.e., whether their historical values

have a significant potential to create a sense of belonging among citizens. Accordingly, one of the most important reasons

behind the decline of historical neighborhoods is the lack of proper legibility in such neighborhoods. As such, the identity

patterns of such neighborhoods are forgotten as time goes on. On the one hand, forgetting the identity patterns, and on

the other hand, the organic and unplanned texture of such spaces, leads to the loss of a sense of vitality in such

neighborhoods. The purpose of this entry was to investigate the spatial legibility efficacy of historical neighborhoods in

creating a suitable cognitive map for citizens. Accordingly, the following questions were posed:

Is there a significant correlation between spatial legibility and creating a cognitive map for citizens in historical

neighborhoods of Lahijan city?

What is the level of legibility of the studied areas according to their spatial configuration?

What are the most important criteria and sub-criteria for legibility and the formation of a suitable cognitive map in urban

spaces from the perspective of Lahijan inhabitants?

2. Historical Neighborhoods in Creating a Cognitive Map

Numerous studies on the effect of spatial legibility on the creation of mental images or cognitive maps have been

published, some of which were reviewed in this entry in order to discern the existing scientific gap in both theoretical and

practical aspects. Koseoglu and Onder  highlighted that subjective and objective aspects of spatial legibility depend on

two main factors, namely the complexity of the urban layout and the saliency of landmarks which can be summarized as

two-dimensional and three-dimensional spatial information. Previous studies validated that a Space Syntax analysis can

be used as a reliable method for quantitative manipulation in the spatial configuration of urban areas in order to assess

the objective facets of spatial legibility .

Moreover, the research outcomes of psychological and cognitive approaches in urban space indicate that imageability and

spatial legibility contribute as facilitating factors of transforming space  to place  . Studies have also indicated that the

concept of environmental legibility, alongside individual differences, can affect wayfinding performance, help to obtain

spatial knowledge, and improve spatial awareness in urban spaces . Other studies also confirmed the fact that a

balanced approach should be taken towards the use of physical exploration and simulation methods, and planners may

benefit from the opportunities offered by each method . In this regard, the acquisition process of individual differences

and configurational attributes using a questionnaire and simulation analysis of Space Syntax is valuable in providing a

comprehensive outlook towards the objectives of the present study.

In previous contextualized studies, Safari et al.  identified that the use of regular geometry in the spatial configuration of

city centers has a significant correlation with the legibility of that particular space. In addition, a number of studies

revealed that spatial legibility can increase the level of social interactions among citizens in urban parks . A simulation
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study in a hypothetical urban environment revealed that people who remember the exact location of certain landmarks are

able to navigate routes with more ease and precision .

Findings obtained from cognitive studies in urban spaces revealed that the most important factors in shaping cognitive

maps of children consist of parks, playgrounds, green spaces and entrances . Studies also indicated that the

integration of urban legibility elements should enhance the level of navigation, livability, and sustainability in urban spaces

.

The results of an experimental study indicated that users who used a GPS device had a lower perception of their cognitive

maps and the group that sought the relevant path through their direct experience had a higher ability to draw their own

cognitive maps . The findings obtained from computational studies in historic districts of China indicated that spatial

syntax methodology assists urban designers to understand where the spatial cognition of tourists takes place . In a

computational study regarding the spatial legibility and morphology of smart cities, Boeing  suggested that the

morphological growth of cities should be based on the regular orientation of street networking in order to improve spatial

legibility. Liao et al.  identified that the spatial pattern of historic Chinese towns and cities consists of axiality and

concentric approaches which seems to have originated from traditional culture and ideologies. Further empirical studies

declared that spatial arrangements have a significant influence on spatial cognition and the way that visitors perceive

public spaces .

A review of previous studies indicated that despite an array of approaches towards the sustainable development of

historical textures, very limited studies focused on the role of spatial legibility on the creation of cognitive maps in order to

revitalize such districts. As a result, one of the primary contributions developed in this entry relies on scrutinizing the

interrelation between legibility and cognitive maps in the context of a worn and organic structure and configuration in order

to enhance the level of interaction between people and their perception of the environment. Moreover, the incorporation of

such empirical studies using questionnaires and space syntax, along with the provision of SWOT-based strategies

associated with the studied worn contexts, provides a comprehensive outlook for the research. Thus, the present study

sought to bridge the identified scientific gap in its contribution to the existing literature towards sustainable development.

Legibility and Its Role on the Creation of Cognitive Maps in Urban Spaces

Studies indicate that legibility in urban spaces is based on the following two main factors: physical and semantic .

Physical factors are based on a two-dimensional spatial configuration structure, and perceptual factors (such as

landmarks or urban signs) that have a three-dimensional essence . Scholars in this field have long believed that the

spatial configuration structure can be analyzed using quantitative methods such as Space Syntax . According to this

method, the spatial configuration of cities has a significant correlation with the movement and behavioral patterns of the

people within that city . These studies also revealed that axial line maps are directly related to the perception of space

and thus, the ability to create a cognitive map in the minds of people in urban spaces .

In 2001, researchers at the Bartlett School of Architecture formulated software for the analysis of urban spaces in a further

attempt to quantify this theory. This software analyzed the visibility graph analysis in the built environment in addition to

measuring the axial lines . In this regard, integration and connectivity were identified as two fundamental variables

playing an influential role in this process . Accordingly, the higher the degree of integration, the more that space is

used; a higher range of connectivity can also be indicative of better accessibility within that space . Furthermore,

numerous studies demonstrate that the correlation between integration and connectivity results in spatial intelligibility;

therefore, the higher the degree of correlation is, the higher the degree of spatial legibility . Researchers

believe that there is a significant correlation between spatial intelligibility and cognitive maps .

The theory of spatial legibility and mental imagery was first introduced by Kevin Lynch . In field studies that were

conducted in some American cities, he considered five factors that influence the legibility of urban spaces and the

formation of cognitive maps. According to his findings, the five factors of district, landmark, path, node and edge are

effective factors in the legibility of an urban space . Subsequently, many studies were conducted on the role of

landmarks in legibility and wayfinding in urban spaces . At the same time, factors such as landmark saliency

, visual clarity , distinctive colors , symmetry, balance and equilibrium  and landmarks’ distance and orientation

 can play a significant role in the legibility of urban spaces. Studies also advocate that green gentrification within urban

areas is strongly correlated with an improvement in the range of livability and the establishment of social interactions 

. Moreover, the characteristics of the built environment are associated with social interaction, personal relationships,

behaviors and activities among community members . In addition, permeability, which is defined as the capability

of the pedestrian flow to permeate an urban network system, plays a substantial role in the creation of cognitive maps 

 and is strongly associated with the visibility graph analysis .
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On the other hand, in his other study, Kevin Lynch  examined the effect of the sense of time on the creation of cognitive

maps. According to Lynch, feeling the present lead to making a meaningful connection with the past and the future, and

lead to the creation of appropriate cognitive maps . Meanwhile, studies illustrated that socio-cultural factors also have a

significant impact on the formation of cognitive maps . Findings have suggested that a neighborhood, as an identity

setting, can also contribute significantly to promoting a sense of attachment to place . Furthermore, the sense of

belonging to a place is based on cognitive, emotional and spiritual aspects that lead to the promotion of identity and social

participation among people . This sense, which is derived from the personal characteristics and experiences of the

audience, is one of the factors affecting the formation of cognitive maps or mental images for the audience . Factors

such as security, safety and social satisfaction are also considered to have an undeniable impact on the formation of

users’ cognitive maps  (Figure 1).

Figure 1.  Conceptual framework of the factors affecting legibility and cognitive map creation along with the analytical

approach of each component according to the adopted research flow.
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