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Abstract

Today, the approach of new archeology studies is applying different sciences, especially use of
geographic information system (GIS) and sciences such as statistics, and different methods and
models of these sciences. By using other scientific methods and tools, the orientation of spaces
archeology has largely achieved a correct understanding of issues such as establishment pattern
of ancient civilizations and the interactions between humans and environment. Darreh Shahr
city in llam province is one of the areas where, apart from some scattered references in the
content of geographical texts, no purposeful study has been done regarding the presence of
Sassanids there. Therefore, in order to fill this historical gap, after conducting archeological
studies with the aim of discovering the cultural evidence of the Sassanid presence in this city,
117 monuments were identified. Some researchers believe that the ruins of Seymareh in the
south and southwest of the present city of Darreh Shahr during the Sassanid period, and at the
center of Mehrjan-e-Ghazq furnace was part of the western part or Khorbaran coast.In this
study, for the first time and with respect to environmental elevation, slope, land use, and
distance from roads and rivers, the settlement pattern and spatial distribution of Sassanid
landscapes of Darreh Shahr are analyzed using descriptive-analytical method and field-library
studies. To achieve goals such as locating ancient sites, analysis of settlement patterns and
finally, investigating the impact of environmental factors on the formation process and
distribution of Sassanid areas, tools such as Geographic Information System (GIS), SPSS
software, statistical models such as mean of nearest neighbor, linear regression, correlation
coefficient and PCA method were used. The results show that the most important factor
affecting the spatial distribution of Sassanid sites in Darreh Shahr is first, the distance from
rivers and then, the factors such as altitude and slope of the area. In addition, based on the
average nearest neighbor model, the pattern of settlement in the Sassanid areas of this region is
almost identical and clustered.
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1.Intuoduction

During the study of archaeological or historical sites, evaluating the climatic and environmental
conditions and the possibility of using the land and natural resources of the area under investigation
is very important (Potts, 2006: 27). Environmental capabilities (natural and human) provide the basis
for patterns of establishment of human settlements in geographical spaces and the spatial structure of
each place is the manifestation of interaction between human society and the physical environment
around it (Aftab et al., 2014: 38 ). As a result, it can be said that the dynamics of human behavior are
related to the dynamics of the natural environment (Fagan, 2003: 584) and the dispersion of natural
resources in the environment is one of the main indicators of residential ideas (Ibid: 594). Thus, the
relationship between man and the environment is similar with the spatial relationship of human
dispersion with the dispersion of natural or environmental resources. To achieve this end,
archaeologists use geographical concepts and study the available data in the form of a map of the
dispersion of ancient sites and their relationship with natural and geological features (Dark, 2000:
23). To achieve such a goal, one of the most important geographical tools in landscape archeology is
the Geographical Information System or GIS. In landscape archaeological spatial studies, attempts
are generally made to identify the spatial structure specific to the dispersion patterns of regional
settlements by using GIS (Conolly, 2008: 583). Most applications of GIS in archeology are
management plans that are related with the quantitative analysis of sites, focusing primarily on site
modeling and outcomes. GIS has a fundamental and important capability in archaeological mapping
by enhancing the archaeological research of cultural areas and the analysis of the catchment area,
and it is increasingly possible that systems can be effectively Social studies of the past in relation to
their environment and considered explanations whose most important motivation is the interpretation
of cultural change (Hester et al., 2013: 447-446). In addition to GIS tools, when archaeologists
realized that statistical methods could be used to describe archeology more accurately than not,
statistical methods quickly found their place in archeology (Fagan, 2003: 107 ). Darreh Shahr city in
the east of Ilam province (Figure 1), is one of the areas that, despite the cultural evidence from the
Sassanid period, unfortunately has not been focused on the archaeological community. The aim of
this study is first to determine the location of ancient sites and, then, to analyze the settlement pattern
of these sites and finally to investigate the impact of environmental factors on the process of
formation and dispersal of Sassanid sites in the city of Darreh Shahr. After conducting field surveys
in the city, the authors identified 117 sites from the Sassanid period in this city based on surface
evidence (pottery and architectural works) (Mapl). Fewer Sassanid sites in the city of Darreh Shahr
are single-period and most of them are multi-period, which in the following we will examine their
Spatial dispersion and environmental factors affecting this dispersion. After collecting digitized
information on environmental factors in Darreh Shahr city, the spatial distribution of Sassanid sites
identified in relation to these environmental factors, ie altitude, slope, land use, distance from roads
and rivers, were measured. Initially, the geographical location of the Sassanid sites in Darreh Shahr
city, in relation to the height and slope of the region, was prepared as distribution maps (Maps 2,
Graphs 1). After that, the dispersion map of Sassanid sites in Darreh Shahr city in relation to the land
use of this region was determined (Map 3,Graph 2). In the next stages, the dispersion maps of the
Sassanid sites in Darreh Shahr city in relation to the distance from the rivers and roads of Darreh
Shahr city were investigated (Maps 4, Graphs 3). One example of statistical analysis related to
research on settlement patterns that can be used in GIS is the nearest neighbor analysis model(
NNA). This pattern was first proposed by ecologists (Earle, 1976: 197). In the next step of the
research, using the nearest neighbor analysis( NNA) model, the dispersion pattern of Sassanid sites
will be investigated. The results of this study showed that based on the nearest neighbor analysis
model, the studied Sassanid sites are scattered in clusters (Figure 2). In the continuation of the
research, we will examine the analysis of the catchment area of Sassanid sites in Darreh Shahr city,
ie the effect of each of the independent variables (height, slope, distance from rivers and roads) on
the area dependent variable. The results showed that the higher the height, the smaller the area of the
sites (Graph 4, Table 1), the greater the distance from the river, the smaller the area (Graph 5, Table
2), the greater the distance from the paths, the smaller the area of the sites (Graph 6, Table 3), the
greater the slope, the smaller the area (Graph 7, Table 4). After performing this stage of positional
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analysis of Sassanid sites in relation to environmental variables, estimating the correlation
coefficient of independent and dependent variables in the distribution of Sassanid sites in Darreh
Shahr city was calculated (Graph 8, Table 5). In the next step, the Principal Components Analysis
(PCA) of Sassanid sites in Darreh Shahr was considered. This statistical approach, which has been
widely used in archaeological research, is one of the multivariate analysis methods that provides the
archaeologist with the appropriate ability to be able to collect large amounts of data that has been
impossible to infer, classify and analyze without using these methods in practice (Niknami, 1390:
216, 199, 188). Using this statistical analysis and two-by-two measurement of each component on
each other, it was found that the distance from water resources was the main component and
considered in the settlements, and land slope and altitude were of secondary importance (Table 8).
Finally, as a general conclusion, the results can be summarized and evaluated as follows: In the
present study, the dispersion pattern of 117 Sassanid sites in the city of Darreh Shahr, in relation to
the environmental effects of height, slope, land use, distance from rivers and roads were measured
using GIS and statistical models. According to the nearest neighbor average model, which is used for
the study and analysis of spatial statistics in the Geographic Information System (GIS), the
settlement pattern of the Sassanid areas of Darreh Shahr is clustered. In addition, the results show
that the settlement of many Sassanid sites is located in areas with dry land and irrigated agriculture
and on the other hand using statistical analysis and two-by-two measurement of each component
based on each other and citing the PCA statistical method, distance from water resources was the
main component and then, land slope and altitude have been determined as the next important
factors affecting the distribution and settlement pattern of Sassanid sites in Darreh Shahr. It seems
that the Sassanids' greater desire for agriculture and maximum use of water and soil resources, which
was the most important economic policy of the Sassanid government at this time, is the main reason
for the impact of these main components on the dispersion of Sassanid sites in Darreh Shahr.
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Maps 2: Right; dispersion map of Sassanid sites in Darreh Shahr city in relation to the slope of

the region, Left: dispersion map of Sassanid sites in Darreh Shahr city in relation to the amount
of height (writers).
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Graphs 1: dispersion diagrams of Sassanid sites in Darreh Shahr city in relation to the amount of
height (upper chart), and the slope of the region (down chart) (writers).
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Map 3 and Graph 2: Top: dispersion map of Sassanid sites in Darreh Shahr city in relation to the

land use, Down: dispersion chart of dispersion of Sassanid sites in relation to the land use
(writers).
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Maps 4: Right; The dispersion map of Sassanid sites in relation to the distance from rivers, Left:
The dispersion map of Sassanid sites in relation to the distance from roads (writers).
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Graphs. 3: Right: dispersion diagram of the Sassanid sites in Darreh Shahr city in relation to the

distance from rivers, Left: dispersion diagram of the Sassanid sites in Darreh Shahr city in
relation to the distance from roads (writers).
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Figure. 2: dispersion pattern of Sassanid sites of Darreh Shahr city (writers).
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Graph 4: Simple linear regression for investigating the effect of altitude factor on area
dependent variable (writers).
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Table 1: Regression estimates (writers).
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Graph 5: Simple linear regression to investigate the effect of distance from the river factor on
the area dependent variable (writers).
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Table 2: Regression estimation (writers).
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Graph 6: Simple linear regression to investigate the effect of path distance factor on area
dependent variable (writers).
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Table 3: Regression estimation (writers).
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Graph 7: Simple linear regression to investigate the effect of slope factor on area dependent
variable (writers).
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Table 4: Regression estimation (writers).
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Graph 8: Calculating the correlation between environmental variables (writers).
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Table 5: Correlation matrix of environmental variables (writers).
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Table 6: Matrix of main components (writers).
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Table 7: Examining the results of the influence of dependent and independent variables on each
other (writers).
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Table 8: Correlation matrix and inference of main components in the establishment of Sassanid
sites in the city of Darreh Shahr (writers).
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