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Abstract

Space Syntax is a structural research approach to architecture that makes it possible to understand
and interpret the social organization in built environments by studying the phenotype (structure) and
understanding the genotype (function). Architectural remains from the past are important indicators
at archaeological sites and the most significant finds for the application of the space syntax approach.
There is little information on the extent to which prehistoric buildings are capable of providing spatial
configuration and social organization or the extent to which the space syntax approach is able to
identify, perceive and interpret them in prehistoric and early historic architectural contexts. Previous
studies, with a few exceptions, have applied the approach to later and modern remains rather than
prehistoric constructions or population centers. The present paper aimed to use this approach, along
with observation tools, field studies, documentary investigations, and A-GRAPH and Depth Map
software, to embark on an analytical comparison of spatial configuration and social organization in
Building 1 (dating from Periods II and III) and Building 20 (from Period IV) at Shahr-i Sokhta. It
examined the indicators of Depth, Relative Asymmetry, Integration, Control Value, and Space Type
with respect to communication, access, ptivacy, and publicity to answer the following two questions:
What are the differences in the pattern of spatial configuration between these two buildings? And,
what is the relationship between their spatial configuration and social organization? The analytical-
comparative study of the buildings clearly showed that Building 1 presented more depth and,
consequently, a higher degree of privacy, and therefore probably belonged to an elite class or a person
of high social status. However, Building 20 exhibited higher degrees of movement, integration, and
connectivity. Thus, it could not be regarded merely as a private building, but rather it perhaps partially
functioned as a somehow communal structure.
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Introduction

What humans do in the environment (behavior) and the changes they make in it (space construction)
are purposeful. “Space” is the result of the interaction of human and the environment, and represents
different features and characteristics, and observable morphologically depending on different
variables and components in different temporal and spatial situations. Therefore, “space” is a
meaningful phenomenon. Based on the available evidence, since the beginning of the Holocene
period, along with the improvement of climatic-environmental conditions and living practices,
significant social changes have occurred, as reflected in the man-made residential environments at
archaeological sites [1-3]. In general, the evolution of architecture and living in such environments
can be considered in the construction of houses and the formation of villages and cities from an
archaeological perspective.

The cornerstone of space syntax as the realization of social relationships in space, including how
spaces are created, and the extent to which a given space is private and public, was first introduced
in the late 1970s and early 1980s by Hillier et al. [4,5] and Steadman [6]. Space syntax aims to study
social relations in the architectural space, for which justification charts are used to convert these
relations into tracing graphs with an eye to identify genotypes (hidden patterns) |7]. The first use of
this approach in archeology dates back to about three decades ago when it was used to analyze the

prehistoric houses and social spaces of the early Neolithic villages in the Levant [8]. The present paper

examines and analyzes Buildings 1 and 20 of Shahr-i Sokhta using the analytical approach of space
syntax. What has made Shahr-i Sokhta a significant research topic is its potential to enhance our
understanding of an advanced urban center in the third millennium BC through Buildings 1 and 20
as important constructions of the site dating from two (or three) consecutive periods [9-10]. Building
1 Phases E and D contain the most important architectural remains [9], and the massive, single-phase
Building 20 was constructed in the standard plan of the Shahr-i Sokhta houses, though with added
details and aesthetic features [9].

Study Area

Shaht-i Sokhta lies 56 km from Zabol, on the Zabul-Zahedan road, in Sistan and Baluchistan
Province (Fig. 1). The earliest settlement at the site dates to 3200 BC, and the recorded stratigraphic
sequence consists of four periods spanning 3200 to 1800 BC. Shahr-i Sokhta was investigated by an
Italian expedition directed by Maurizio Tosi between 1968—1978 [11]. From 1997 to 2009, an Iranian
team led by Seyed Sajjadi excavated various parts of the site [12]. The main focus in the present paper
are Buildings 1 and 20 of Shahr-i Sokhta. Building 1 lies in the residential quarter. Building 20 consists
of various architectural components such as main and ancillary rooms, open spaces, storage areas,
and staircases that probably gave access to the roof (Fig. 2).
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Fig. 1: Location of Shahr-i Sokhta



Ghotbani et al.,/ Journal of Research on Archaeometry 2 (2021) 209-217

Fig. 2: a) Location of Buildings 1 and 20 at the site; b) Building 1; c: Building 20 [affer 9].

Materials and Methods

This study examines and analyzes two buildings from Shahr-i Sokhta through the analytical approach
of space syntax (Fig. 3), adopting both quantitative and qualitative methods. Library and documentary
studies, along with field investigations and observations, have been used as data collection tools. Data

have been analyzed via computer simulations and using Space Syntax specialized software, including
Depth Map and A-GRAPH.
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Fig. 3: Justified graphs of Buildings 1 and 20

Justified Graph

The graph network represents the plan and relationships between the spaces [13]. The spaces and
paths are indicated with circles and lines, respectively. Citcles represent spaces and lines sand for the
passages through which each space pair communicated (Fig. 4).
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Fig. 4: Spatial configurations in Space Syntax; Asymmetrical/Symmetrical and distributed/Nondistributed [5]

Total Depth (TD) and Mean Depth (MD)

Depth represents the number of spaces a person has to travel from one point to reach another [9].
Therefore, the lower the depth of the space, the less the spatial separation, and the greater the depth,
the more private the space.

Relative Step/Relative Asymmetry (RA)

Relative asymmetry is one of the features of spatial configuration based on the mean depth used for
its calculation, which is a number between 0 and 1. The closer the number is to zero, the more
integrated the space will be, and the closer the number is to 1, the greater the separation of the space
from the system [14].

Integration
This concept in spatial configuration means the degree of connectivity or separation of a given space
compared to others[15].

Communication-Connection and Activity Spaces

Communication space enables linear movement, while connection space enables the flow of
movement between more compact and dense spaces than communication space. The more the
connection of any space to the adjacent spaces, the more public that space is, and the lower this
connection, the more private the space in question will be [15].

Discussion

In Building 1, Rooms 9 and 53 have the deepest and highest relative asymmetries. These two rooms
show the least integration with other spaces, which indicates their separation and privacy. The rooms
on the east side of the building used for storage purposes have produced the largest assemblages of
small finds. Notwithstanding its location in the eastern part of the building within the storage area,
Room 6 exhibits the second highest degree of integration (4.55), after Room 5, and a low depth
because it connects several rooms. Space 5 at the center of the building allows access to other spaces
and possesses a high degree of control. Building 1 shows the highest degrees of motion,
communication, and integration in the axis of Spaces 6-5-19-41 and 4, connecting room 5 and storage
areas on either side. The entrance to Building 20 is to the south, within Room 11, which is considered
a vestibule [16]. Room 5 connects and gives access to the other spaces inside the building. This room
is highly integrated compared to all the other rooms and is located at the lowest depth. Room 2 is an
important connection to the eastern part of the building. Rooms 13 and 6 in the eastern part and
Room A in the western part have high depth and low integration (Fig. 5).
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Graph Variable in Buildings 1 and 20
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Fig. 5: Different variables for Buildings 1 and 20

Conclusions

We considered spatial configuration in Buildings 1 and 20 of Shahr-i Sokhta from both functional
and social perspectives. These buildings show differences in the hidden pattern despite their close
similarities. In this building, the spatial depth on both the east and west sides is greater than in
Building 20, involving more space and representing a particular social hierarchy. It can then be
interpreted as having been the house of an important person with an obvious social status. However,
in Building 20, coaxial with Room 5 in the central building which acted as the point of distribution
to other rooms, there is another similar space, Room 2, in the eastern part of the structure. Alongside
Room 5, this latter space is likewise responsible for the distribution, connection, and motion. It also
reduces the depth and privacy factors of the building, giving it a more public character. Further, it

indicates that the building perhaps functioned as a residence for multiple nuclear families or allegedly
served ritual functions.
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Fig. 1: Examples of Standard Graph Shapes.The
Patterns in a-c are Topologically Identical. The Three

Shapes Graph Theory Identifies are (d) Paths,(e) Tree
and (f) Circuits.
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Table 1: Table of Building Indicators No. 1 in A-Graph Software
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Table 2: Table of Building Indicators No. 20 in A-Graph Software
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