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Abstract

One of the predominant statistical methods in archacological predictive modelling is logistic
regression. In this statistical approach, the binary value is referred to as the dependent variable with
the value for the presence/absence of the archaeological site. The results in the probability value
between 1 and 0. Environmental factors are defined as independent variables, and logistic regression
calculates the relationship between the independent variables and the dependent variable, as well as
the probable value of the dependent variable at all points on the map. With such an approach use of
logistic regression models with data from archeological field studies, this article analyzed and
interpreted the results in the area of Bijar city in Kurdistan province. A total of 71 Iron Age sites as
input for predictive modeling in archeology. The results not only help save time and money and
increase the accuracy of archaeological investigations for future projects, but also show a predictive
accuracy of 90.4% by indicating areas of high probability and reducing the scope of investigation. It
has also been independent vatiables of rivers and settlements had the greatest impact on the model's
landscape.
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Introduction

In archaeology, predictive modeling is a tool that aids in assessing of archaeological sites. The use of
prediction models and the location of archaeological sites were first noticed in American archeology
and in the field of studies related to cultural resources management [1]. and shed light on the
distribution pattern of ancient settlements and their interactions with the surrounding environment
by using spatial analysis of environmental and archeological data [2]. imilar studies on prediction
models, which are useful in archeological investigations, have recently been carried out in Iran. The
use of the logistic regression model to forecast the historic sites in the Ker River basin in Fars is one
of its instances [3]Using GIS and logistic regression, modeling theories and methods for determining
the locations and distributions of prehistoric sites in archaeological zones, "Case study: Gamaseb
River Basin, Central Zagros [1], Examining the application of predicting the probability of the
existence of prehistoric archaeological sites, from the copper and stone period to the iron age, using
logistic regression model in GIS environment, case study: Harsin-Biston plain, remote sensing and
GIS of Iran[4]. nvestigation and analysis of settlement patterns of Parthian sites in Qorve city, using
GIS maps and one-dimensional regression tests [5]. As the purpose of this research is to try to model
and locate ancient settlements by using this GIS geographic information system, Therefore, in order
to clarify these concepts and information, as a case of the logistic regression model edicting the
distribution of the ancient sites of the Iron Age in the area of Bijar city in Kurdistan province [Fig 1],
which is the result of three seasons of archaeological field surveys from 2006, 2007, 2008, done by
Ebrahim Elyasvand pays [6,7,8].
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Fig. 1: Location of Bijar city

Materials and Methods

the data used in this research according to the importance of environmental of each region in the reconstruction
or modeling of the cultural landscape [9], Due to the role and impact of environmental variables such as: height
above sea level, slope, slope direction, distance from water sources, communication routes, vegetation and cultural
vatiables, distance to modetn main roads, distance to main cities. today and the density of today's villages, which
are considered independent variables of the research;ln addition to those ancient sites that are considered
dependent variables. The ancient sites of the Iron Age of Bijar city are 71 areas, in addition to its high elevation
above sea level, have served as the foundation for innumerable communities to grow throughout the region,
especially in the plains and highlands. It has grown very large and hilly. These habitats are generally produced on
substrates that are suitable for agriculture, have access to stable water sources, have fertile soil, suitable vegetation,
and are used for animal husbandry. Several different types of human settlements can be suggested based on the
settlement patterns of Iron Age sites in Bijar city. collect information for this research is based on the field, library
(descriptive-analytical) method, using the geographical information system (GIS), the logistic regression model.
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Results and Discussion

The similarity of the pixel values of the dependent variable and the independent variable is the result
of logistic regression modeling.the best result in regression modeling is obtained in a range of 600
square kilometers [10]. in this article shows acceptable results as well as an assessment of the efficiency
of the model. The prediction accuracy of 90.4% and the identification of 6.5% of the studied area as
areas with high probability of site presence are acceptable [Tab.1]. The criterion ROC as a result of
all variables is equal to 0.830, showing the complete relationship between the variables of the studied
areas and the areas with a high probability of formation in the studied area [11,12], [Fig.2,3]. Also,
the R2 value of 0.205 shows the suitability of the model [13,14], and the acquisition of primary
standards as a regression model. Another noteworthy point is that the application of logistic
regression modeling in the field of archeology should be based on a certain number of inputs.As
mentioned eatlier, the small number of data related to the dependent variable (the number of
archeological sites) directly affects the results of the predictive model [15]. Incomplete data as well as
the number of observations (environment) in such models show inefficient and unstable results, since
different areas are presented as results in different versions of the model. Here, logistic regression
confirmed relatively stable results with 20 training data; with less data, this approach would not be
suitable for archeologists. In contrast to the use of fuzzy logic modeling methods through hierarchical
analysis [16]. MaxEnt modeling with less data has also shown better results than logistic regression
[17]. The importance of the variables is evaluated based on the identification of the most important
variables for the settlement pattern of the sites in the landscape. As it has been shown, a variable such
as the river in the studied landscape is the most important in predicting areas with the possibility of
enclosure formation, and this issue is an output based on training data of the model [Fig.4].

Tab. 1: Effective variables and their coefficients in predicting the probability of the formation of enclosures in the study area

Coefficients Variable name Variable
dependent variable (areas) Y
0.00003484 slope direction X1
0.01216174 curvature of the earth X,
0.00062444 Height X;
0.01931711 Geology Xy
0.03093593 Vegetation X5
0.02005956 land use X6
0.00014799 rivers X
0.0000710 Roads Xg
0.00010841 villages X9
0.00048472 Slope Xio
0.01865148 soil map Xn
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Fig. 4: Sensitivity chart of the regression model to remove each independent variable

Conclusion

The main theme of this study is the interaction of environment and culture, geographical perspectives and
archaeological analysis of the Iron Age settlements of the city of Bijar. The outcome of the statistical data studies
conducted using the maps produced in GIS and logistic predictive modeling Therefore, the variables of site
size, elevation above sea level, site location in relation to water sources and communication routes, land use,
and slope percentage were used in analyzing the settlement pattern of Iron Age sites in the region. The
correlation of these facilities with environmental factors was examined using the logistic regression predictive
modeling method. A large number of sites were located near permanent and seasonal water sources. The
fundamental role of rivers and water resources has led to the sites being laid out in a linear pattern along tiver
courses. It can be concluded that the living pattern of agriculture, horticulture and animal husbandry in the
region and the urgent need for water sources wete the reasons for settling near water soutces. Thus, in the Iron
Age, settlement density was the most influential variable in predicting the outcome of the model and the
emergence of the sites in the landscape.
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Fig. 2: Modeling map with logistic regression and high probability areas
Fig. 3: Modeling map with logistic regression along with the placement of archaeological sites
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Tab. 2: The results of the accuracy of the prediction
based on the threshold value between 30 and 20% with
a total of %75 of educational data
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