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ABSTRACT 
Environmental and climatic factors have been found to play a fundamental role in 

the formation of ancient societies. The Godin III period or the New Bronze Age 

(1400-2600 BC) has actually been the most important Bronze Age stage in western 

Iran, which played a key role in the cultural structure and urban formation. The main 

goal of this research is to reveal the spatial distribution of the Godin III period in 

relation to climatic conditions and geography of Lorestan province’s Silakhor plain. 

The results of the spatial autocorrelation analysis indicate that the spatial 

distribution of Godin III followed a linear cluster pattern, with two climatic factors 

of precipitation and vegetation being the most important environmental elements. 

The frequently distributed ancient sites of the Godin III period have a spatial 

correlation of 0.75 with vegetation in Silakhor Plain showing that more than 75% of 

the investigated sites fall into the maximum rainfall category. The results dedicated 

that 90% of the investigated sites are located less than 1 km away from permanent 

rivers, especially the Silakhor River. Rainfall, vegetation, and surface water sources 

have created a linear cluster spatial distribution pattern for ancient sites of the 

Godin III period at the lowest elevation level. The results indicate that the lowest 

elevation provided the main platform for the Godin III period thus there was the 

absence of a major threat from the foreign enemy to the mind. 

Silakhor Plain; Godin III Period; Environmental Factors; Ancient Sites; Lorestan 

Province. 
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Extended Abstract 
Introduction 
nvironmental factors and elements play a decisive role in the formation and development 
of ancient settlements. Analyzing human settlements and ancient sites, concerning 
environmental conditions, can play a fundamental role in creating logical inferences and 
reconstruction of conditions for archaeologists. The vast and water-filled Silakhor plain 
was one of the first places of human settlement after the spread of agriculture. It is natural 
that with the emergence of agriculture, vast plains such as Silakhor in the east of Lorestan 
were noticed. There are many ancient sites in the Silakhor plain, which housed abundant 
people from the first millennia until the fourth century BC., These ancient hills were small 
and large settlements that were built on low hills and traps of Silakhor. Other than quick 
access to agricultural land, they protected the inhabitants from animals and other people. 
The Bronze Age in Iran begins with the third millennium BC (5000 years ago) and 
continues until the middle of the second millennium BC. This prehistoric period in Iran is 
important due to some developments such as: the emergence of urbanization, calligraphy 
and writing in southwestern regions, the emergence of some technologies, including 
bronze metal, etc. In this period, environmental elements such as topographic and 
physiographic characteristics, access to water resources, especially surface water, and 
suitable climate and weather without heat and cold stresses, played an important role in 
the formation and development of settlements. Therefore, in this research, the relationship 
between the spatial distributions of ancient sites of the Godin III period in the Dorud-
Broujerd plain is investigated in relation to to the structure of environmental features. 

Methodology 
The main goal of this research is to reveal and analyze the spatial distribution of ancient 
sites of the Godin III period concerning the environmental conditions in the Dorud-
Burujerd plain (Silakhor plain) of Lorestan province. In this regard, 55 ancient sites related 
to Godin III, which were generally on the ancient hills of the two cities of Dorud and 
Borujerd, were obtained from the Archaeological Research Institute. These ancient tepes 
with UTM-Z39N coordinates were entered into the GIS environment and their location on
the plain was determined. On the other hand, the environmental characteristics of Silakhor 
Plain, including its topographic, physiographic and hydrological features, were 
investigated. The topographic characteristics, including the slope of sites, as well as their 
height, were obtained through the digital height model of the ASTER meter with a spatial 
resolution of 30 * 30 meters. Vegetation and land use characteristics of these sites were 
obtained from MODIS sensor products of the TERRA satellite. In general, the vegetation 
status of the region was obtained from the average of the statistical period of 2020-2000, 
the growth period of the region (May to September), the NDVI index of the MOD13A 3 
product of this sensor, and the land cover layer was obtained from the 
MCD12Q1composite product of the same sensor. The hydrological characteristics, 
including the distribution of surface water were obtained from the regional water 
company. Finally, the amount of annual precipitation as a climatic factor of water supply 
in the region was also obtained from the 20-year average data of two Dorud and Borujerd
stations, as well as the gridded precipitation data of the WORLDCLIM database. Finally, 
the communication structure between ancient sites concerning these factors was obtained 
by implementing proximity and accessibility functions, and a cross-matrix analysis. 

Results and discussion 
The overall results of this research showed that the pattern of the spatial distribution of 
settlements of the Godin III period in the Silakhor plain was in line with the complete 
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dependence on the facilities and resources of the plain. In this research, it was seen that 
two factors of precipitation and vegetation showed a direct relationship with the frequency 
distribution of ancient sites in the Silakhor plain. The correlation between vegetation types 
with the frequency distribution of Godin III sites in the Silakhor plain was 0.75, which had 
a confidence level of 0.95. On the other hand, the results indicated that 90% of the studied 
sites (49 out of 55) are located less than 1 km from the permanent rivers of the plain, 
especially the Silakhor River. Therefore, this issue shows that surface water sources played 
a key role in the spatial distribution of ancient sites in the Dorud-Borujerd plain. These 
three factors, i.e. rainfall, vegetation, and surface water resources, which are three similar 
and interdependent factors, had created the dense and linear spatial distribution pattern of 
the ancient sites of the Godin III period at the lowest altitude level of the plain (altitude 
less than 1500  meters, which is considered to be the floor of the Silakhor Plain. 
However, in terms of topographical factors, the results showed that the lowest altitude 
level of the Silakhor Plain (1200-1500 meters) which has the lowest slope and the 
smoothest has been landed (slope less than  5degrees) provided the main platform for the 
establishment and development of the ancient sites of the Godin III period, which in a 
way reminds us of the absence of a major threat from the foreign enemy. 

Conclusion 
The lowest elevation level of the Silakhor plain provided the main platform for the creation 
of ancient sites of the Godin III period, suggesting the absence of a major threat from the 
foreign enemy. In general, the results of this research indicate that environmental factors, 
especially the elements related to the security of food and water sources, including 
vegetation, and permanent river networks on the plain, are key in creating a dense linear 
structure for the distribution of settlements in Godin III. 
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]8( f�C ]a�b�O�; n�+#�� � e�� ]3> ����� %&��@�� ��!K# U�A�R&D�B � EL�"� 	���RB�> �+#�� �� =���Q�

?&��!����B ]	K�IL ����� 3>%&�# 3>��# U�A�R&D��B 	������ =�R���) <����
B � ���, � .!��1394 :KQ��� =� (
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 %&��� )��� �� = �"� 	'����&a�' � 	
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�� ������  .?�� =�'��	�\&�� f�C) e��"� 	���� ?R&D ��B ="��D ?�� %&� (...� 	�( ���"� ] 8�9�� %��D ��B

 ?�� U��> 3B��' <�">�# �&��# D� ��S D� �� <�R�� <���� ���)1 .(?�� D� ?�� %&�<��� ��B q���D : �"� 	B�>

  N���� n�+#�� �� =>  U��� �a>��1500 U����4l D� 	�& �d�; i�; �� � ���� ���
 �&�� _�� D� 7�� 	#JO��� ��B

U�4� �!"
���# %&� D� a�� =��p� �� => ?�� ��@> 8�"� =� i�
� � 8�9 =�	� eI� %�
B =� � ?�� U��� !"� <��#

U�A�R&D ?+� %&� => =���� ���
 ���^# } 	A"B�' 	#JO��� U����4l Z& a>�� �� 	��� =� ��CJ�� ?�� ��B

U�A�R&D ���,�
� � 	A"B�' oJ��K# �� ]34� �!"
���#�� ]�B<( �">��S � �&D�# )� ��AQ� � ?�� _�� �� �B

<( ���� ���?�� U��� �t�� �B.  
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Figure 1. Location map of the study area (A and B), Digital Elevation Map of the study area (J) 
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MOD13A3 U�� %�A���� ���� a�� =�{�� T��� n�
^� %�A���� :&{ �A&� F�L D� .!� pC� ]�{�� �# �&��( ��B� D

  	
��
� U�A&�SWorldclim  	&�G' %��QD� ��30 ) !� pC� 	��
 :���thttps://www.worldclim.org :��� .(

U��� D� 6��	�\&� =� H���� U��+��� ���� ��B?&�� ?�Kd� ���� =KQ��� ���� : �"� 	�&��Q�'��� ��B ��B

<�����IR� 	��"�? )!"^"� 	��
� n�+#�� i!� D� => n�+#�� � e�� ���C�� =�ASTER 	� pC� ?�K
�� ?&�4��� .���
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 [
 D

O
I:

 1
0.

20
22

/h
sm

sp
.2

6.
4.

2 
] 

 [
 D

O
R

: 2
0.

10
01

.1
.1

60
59

68
9.

14
01

.0
.0

.1
2.

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sm
sp

.m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
17

 ]
 

                            10 / 28

http://dx.doi.org/10.2022/hsmsp.26.4.2
https://dorl.net/dor/20.1001.1.16059689.1401.0.0.12.4
https://hsmsp.modares.ac.ir/article-21-65143-fa.html


���
�� �������	
�� � ��� �����  

38

����� � �!� ��" #��$�%� �� �&%�� �% '(�)*      ����26 ���	
 �4� 
�����1401

 ��!K# .!� pC� ��@>55 )��!�� �� 6�� %&��� )��� =� H���� 	������ ?&��  ���
 	�������� ��CJ�� ?��

 .?'��  
 -�./1 .U���E� �# ��B  

+��0 �123��'4� "��  �5�
6����  

=d�; 	'����&a�' =+Q��Z&��Q��!�B ��B  =��C���=��C�� � �B�B  

=
@l�B  

8���o��"
 ]�B  

8( _��	"��D�&D ��B  

=+Q��3��
� ��B	�C�"�  =�{�� T��� n�
^� 

� 	��������S =	B���  

=+Q��Z&��Q�'��� �& ����
B�� ��B   e�� ���C�� 

	��+#�� ���C�� 

<�����	��"�  U���<����� ��B	��"�  ?&�� ?�K
��=m# � �B 	������ ��B

 %&��� )���III 
Table 1. Research data 

 i�!� ��2 ?&�� o�,b@�.?�� U!� U���( =KQ��� ���� 	������ ��B  
 -�./2 .�?&�� o�,b@=KQ��� ���� 	������ ��B 

ROWNAMESAHARH AREA(HEK)ERTMAHX Y PERIOD

1 <���� :m#3����� 1503 0.0225 1.548.86 
33.73

GIII 

2
 �� U�� :m#

)2(
����� 1505 0.4553.248.85 

33.74
GIII2 

3
 �� U�� :m#

)3(
����� 1510 0.33648.85 

33.74
GIII2 

4
 U�� :m# ��

)1(
����� 1524 0.812.548.85 

33.74
GIII2 

5
 U��� !
;� :m#

)1(  
����� 2106 1.3615 49.25 

33.58
GIII4 

6
 H������ :m#

)2(
����� 2067 0.4875 4 49.23 

33.56
GIII 

7��!�� :m#����� 1693 0.7 10 49.18 33.57 GIII 

8<���4S :m#�>����� 1486 0.898.5 48.88 33.65 GIII2 

9<�!�� :m#����� 1479 1.77810 48.84 33.68 GIII2,6 

10<�
@S���� :m#����� 1483 0.99195 48.86 33.67 GIII2 
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11������ :m#����� 1489 0.92 12.5 48.86 33.67 GIII2 

12
 �l :m#

���l
����� 1553 0.4429 2.5 48.93 33.59 GIII2 

13ZQ�� :m#����� 1600 0.511 10 48.95 33.69 GIII2 

14
 U��> :m#

 8����2
����� 1600 0.369 2.5 48.95 33.69 GIII2 

15
 <�����a� :m#

="4>
����� 1550 0.85 3 49.13 33.55 GIII2 

16����� :m#�S����� 1477 2.175 30 49.07 33.47 GIII2 

17��D� :m#����� 1504 0.18 10 48.93 33.61 GIII2,6 

18<�IQ :m#����� 1479 1.875 15 48.98 33.59 GIII2,6 

19
 ����"# :m#

 ?+B)

(U��a����

����� 1510 3.515 3 49.03 33.58 GIII2 

20
 !
���> :m#

�d� 
����� 1491 2.145 16 49.06 33.53 GIII2 

21�"B� :m#����� 1503 1.5 19 49.08 33.52 GIII 

22���(��S :m#����� 1524 1.96 21 49.10 33.53 GIII2,4 

23U�� ���� :m#����� 1685 0.0448 4 49.01 33.51 GIII2 

24
 ������ :m#

=����S
����� 1510 0 7 48.98 33.56 GIII2,6 

25	9����� :m#����� 1493 0.765 3.5 49.01 33.56 GIII2 

26
 	#�I� :m#

���(���
����� 1494 1.05 3 49.00 33.59 GIII2 

27	>�� :m#����� 1502 0.6806 2 49.03 33.56 GIII6 

28U���� :m#����� 1484 0.1371 4 48.94 33.64 GIII 

29
 �# :m#

	�����C�)�>

( 

����� 1463 0.4958 3 49.06 33.56 GIII2 

30=��B��� :m#����� 1517 1.2 17 49.01 33.53 GIII2,6 

31��D� a� :m#������ 1534 2.24 16 48.80 33.74 GIII6-5,2 

32
 �b��� :m#

	�B(
������ 1816 0.96 12 48.80 33.93 GIII5,6,2 

33
 �� :m#

=��C���
������ 1818 0.69 5 48.65 34.01 GIII5,6,2 

34
 � 	"' :m#

 �� ='�;1
������ 1665 0.34 5 48.72 33.94 GIII5,6 
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35
 � 	"' :m#

='�; ��2
������ 1678 0.3210 48.73 33.94 GIII5,6 

36m#U���> :������ 1518 0.358 48.73 33.81 GIII4,2 

37��^"L :m#������ 1520 1.3615 48.79 33.82 GIII2,6 

38<����� :m#������ 1568 2.4723 48.75 33.87 GIII2,6 

39=�> :m#������ 2034 1.5 34 48.95 33.96 GIII2,6 

40  <��Q�1������ 1519 3.4517 48.88 33.72 GIII2 

417�
 :m#������ 1533 1.1711 48.90 33.72 GIII2 

42
 %>!�+� :m#

1
������ 1515 1.3610 48.85 33.75 GIII2 

43�� U�
 :m#������ 1503 13.75 48.83 33.77 GIII2 

44���( %�� :m#������ 1510 2.4714 48.82 33.71 GIII2 

45
 	"��� :m#

%�����(
������ 1504 0.1 2 48.82 33.71 GIII2 

46 :"�^"� :m#1������ 1530 1.7310 48.78 33.76 GIII2 

47	"9�� :m#������ 1511 1.662.5 48.77 33.76 GIII2 

483�;� :m#���(������ 1510 1.2 9 48.80 33.78 GIII2 

49	��C!�� :m#������ 1514 1.1 7 48.81 33.80 GIII2 

50 :"A�D :m#1������ 1561 0.635 48.81 33.84 GIII2 

51<�!�> :m#������ 1500 0.9612 48.77 33.80 GIII2 

52<��Q�4������ 1508 35.7 48.88 33.72 GIII 

53
 %>!�+� :m#

6
������ 1504 0.191 48.85 33.75 GIII 

54D��4� :m#������ 1479 1.043 48.84 33.76 GIII 

55�A@S :m#�<������� 1508 0.482 48.82 33.72 GIII 

5. B�� K&E��  

?&�� 	&�G' �&D�# ��AQ� �D������( ���� E� �# %&� ��%&��� )��� 	������ ��B III  D� ]��CJ�� ?�� _�� ��

3B��C 	&�G' ���( i!� 	&�G' 	A�R�MORAN, I 	&�G' �&D�# ���C�� �D������( ���� ~C�� %&� .!� U��+��� ]

U!&!S_�� �� �B 	� ���
 U��+��� ���� �G') ����Fang, 2016:( 

 :����13B��C e&�d (<���� 	&�G' 	A�R� 

Xi و Xj �&�� � ��M�� �� <�����}B i �j  ] �� %�A���� }�\&�	 U�A�}R&� �}B ] Wij ��! � <D� 	&�G' =d����B� 

i� j ���   n�}
^� �O�"� 6�}
# �� <�@� �	B�"!. :"��� o����M# ~C�}� <���}� 	��}4� %�}� 1- �}# 1 +?�� .�� 

#��O	  =>�&�� � <���� "K�	��� � z�a��}# D� ]!��� �+}O 3B	A�R� 	&�G' ?I�� � =��C�� y?�� �� �}�9 �%}&o��O 
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3B	A�R� 	&�G' 	+"� � =� o��OU!">��S => 	���D .?�� Z(I) �+}O ]?}�� %�}I� ��}AQ� 	'��},# �� o�!B�@� TD�� 

?�� . 1  �&D�# 	"K� =�=��C� ] �1-  _�� �� o�!B�@� )!">��S �&D�# 	"K� =����� ����) ?�� 	Wang et al., 2016.(  

�� �&% �B�\S U����B� H���� =� Q��=+�B� �
��
(T���) 	 �&U�A�R�B�  	��"���B���� � ������  	��"���B <��D�� D�

 (?&�� q��()�
���(� � �� D��) ���D	 f��@� 1990 �# 2020 =� =�{�� %�A���� o��O��A���%���� !� .D� U����B� 

=�I�!"�� !�) �S&U�A World Clime �� o�!
 �+#�Z &Z >������ ="4S E�
!# ���� T��� 	
��
� ��B���>�' �!"��U��+�� 

!� .U��!�� e�� � n�+#�� ��I
D� Z�'����S�# ����� �� U��+��� D�  )!"^"� 	��
� n�+#�� i!�  ASTERبا  Z��+# o�!


30  ��� =�4#!� ���� D� �^"� ?&D�m��> i�,�� D� ]=d�; 	d��� ���S o� IL :&{ ]�A&� F�L D� .MCD12Q1 

 )!"^"�MODIS b��� .!� c��rm� K
���? ��&?�B� ������	 �� H�I#�� �� �B 6�!> D� =+Q���B� ����	 �� ��U��+� D� 

��#�� �#��&r �L� �� 1 )CTM (�� ���N 6����a'� ArcGIS10.3 ���� ����	 ���
 ?'��.   

6���
	 .
�

3B��C i!� ����� D� �O�; P&���	��
� <���� 	&�G' 	A�R�2  <�"�
L� _�� ��95/0 )P_value=0.05(  �&D�# ���

 ��!K# 	&�G'55  %&��� )��� 	������ ?&��III ?&�� 	&�G' �&D�# => ��� <�@� ��CJ�� ?� _�� �� �� 	������ ��B

	"K� o��O =� � ?�� U��I� U!">��S �& 	'��,# =�� ��B =� ��>p� ?�� _��=��C �&D�# Z& D� ���� ?�KI# 	�C ��

	� ���) !">2� �pQ .(=��C ��AQ� %&� q����?&�� %&� 	&�G' �&D�# %�� H�I#�� =���� �� �� ?�� 	���� ����� � �B

	� ����# � �D������( ��CJ��.���  
 +�
2 .3B��C i!�?&�� 	&�G' �&D�# ��� 	��
� <���� 	&�G' 	A�R� %&��� )��� 	������ ��BIII ��CJ�� ?�� _�� ��  

 
Figure 2. General Moran's spatial autocorrelation model on the spatial distribution of ancient sites of the Godin III 
period in the Silakhor plain. 

1. Cross Tabulated Matrix

2. Global Moran
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?&�� 	�����' �&D�# 	���� D� �O�; P&���<���� ��B %&���  III => ?�� <( �A���� ]��CJ�� ?�� ��55  ?&��

=� x���
� 	������=m# o��O� 	������ ��B ?&�� %&� 	��+#�� ����# ���) �B2	� <�@� ( ��!; => !B�70  D� !O��

?&��3> 	"K& �> 	��+#�� D��# �� =KQ��� ���� ��B D� �#1500 =�'�� ���
 ��� !��?&�� 	 ��� � 	��+#�� D��# �� �B

.!��U!� ���� ?�� ��� 2000 �# 1500 �

Figure 3. Spatial distribution of Godin III ancient sites in the elevation levels of Silakhor Plain

   ��
B ��� => ���4 	� U!&�3B n�� Z& ]���?&�� 	&�G' �&D�# �� 	+"� H�I#�� �& 	A�R� %&��� )��� ��BIII 

	� U!&� 	��+#�� ��BD��# ��	� H�I#�� %&� .��� %
�� !"��� U!"">!&!4# o��L�b� ���� 6!� �A���� 	��� =� !���#

 !��R� 	���� N&��� <��� 3B��' ]�A���� 	��� =� �& 	���C {�� 	��+#�� ��BD��# �� <( ?&��!�� � ?�� _�� ��

.!��� 
 -�./3. ?&�� ��!K# �&D�# %&��� )��� 	������ ��BIII ?�� 	��+#�� ��BD��# �� ��CJ�� ?�� �� 

�0�1��� 89:  ;��$ ��.<���/�� "��  ����� .4�� 

<  1500 38 0.69 

1500-2000 14 0.25 

2000-2500 3 0.05 

> 2500 0 0.00 

Table 3. Distribution of the number of ancient sites of the Godin III period in the Silakhor plain in the elevation levels 
of the plain

. 

IIIشکل 3. توزیع فضایى سایت هاى باستانى گودین     درترازهاى ارتفاعى دشت سیلاخور

 [
 D

O
I:

 1
0.

20
22

/h
sm

sp
.2

6.
4.

2 
] 

 [
 D

O
R

: 2
0.

10
01

.1
.1

60
59

68
9.

14
01

.0
.0

.1
2.

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sm
sp

.m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
17

 ]
 

                            15 / 28

http://dx.doi.org/10.2022/hsmsp.26.4.2
https://dorl.net/dor/20.1001.1.16059689.1401.0.0.12.4
https://hsmsp.modares.ac.ir/article-21-65143-fa.html


���
�� �������	
�� � ��� �����  

43

 ����26 ���	
 �4
����� � 1401
  
����	� � ������  

 +�
4. ?&�� ��!K# �&D�# %&��� )��� 	������ ��BIII ?�� 	��+#�� ��BD��# �� ��CJ�� ?�� �� 

Figure 4. The distribution of the number of ancient sites of the Godin III period in the Silakhor Plain in the elevation 
levels of the plain. 
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.?�� U!� �^"� ?�� _�� �� U��� %&� 

 ���5?&�� 	&�G' �&D�# . %&��� )��� 	������ ��BIII ��CJ�� ?�� e�� v��� �� 

Figure 5. Spatial distribution of ancient sites of the Godin III period on the slopes of the Silakhor Plain 
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 -�./4. ?&�� ��!K# �&D�# %&��� )��� 	������ ��BIII ��CJ�� ?�� e�� v��� ��  

e�� : IL  ?&�� ��!K#����� ��B  �&D�# !O��  

8<  4990

15-8610

25-1500

25>00

Table 4. Distribution of the number of ancient sites of the Godin III period on the slopes of the Silakhor Plain  

 ���6?&�� ��!K# �&D�# . %&��� )��� 	������ ��BIII  ��CJ�� ?�� e�� v��� ��  

  

Figure 6. Distribution of the number of ancient sites of the Godin III period on the slopes of Silakhor Plain 
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Figure 7. Spatial distribution of ancient sites of Godin III period in different land cover classes of Silakhor plain 
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 ]!���� ���
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.?�� U!� �&D�# 	������ :m# ��4l  
 -�./5 . ��!K# �&D�#?&�� %&��� )��� 	������ ��BIII ��CJ�� ?�� 	d��� ���S o� IL v��� ��  

�?��� @
�A 89:    ;��$ ��.<���/�� "��  ����� .4��  

d���	 ?@> �&3204/0

o�9�� � d���	 ���D	 �(	4887/0

�#���407/0

d���	 �A"�	00

d���	 �4��102/0

Table 5. Distribution of the number of ancient sites of the Godin III period in the levels of land cover classes of the 
Silakhor Plain 
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Figure 8. Distribution of the number of ancient sites of the Godin III period in the levels of land cover classes of the 
Silakhor Plain 
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Figure 9. Spatial distribution of ancient sites of the Godin III period in different vegetation layers of the Silakhor Plain  

=� T���34� D� 	�& <��"�<�
Q� %&�#%��K# 	���� ��B
 
�� 8( ���"� ���� a�� � 	B��� ���S 	&�G' �&D�# )!"">

� ?�� _��U��� q����� ��CJ�� ?�� _�� �� T��� 	&�G' �&D�# .?� ��B1 
 
U�A&�S )!� ����#D�� �������>

Worldclime="4S => ��� <( �A���� ]?&�� %&��@�� a>�
# � 3>��# ��� => 	&�� ]?�� �a>�� ��B� )��� ��B
 
%&��

III  %��) T��� <�a�� %&�#{�� ]?��320  �#340 	���� �� (i�� �� ���
 
3��
� =� =��# �� ]i�� �� T��� <�a�� %&� .���

=����&!�U�� 	"K& i�� ��� )��� �� x���
� ]��CJ�� ?�� ��.?�� U!� �&D�# �&��( �# �I�>� ��B  

 +�
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Figure 10. Spatial distribution of ancient sites of Godin III period in different rainfall zones of Silakhor plain 

 برخلاف فاکتورهاى فیزیوگرافیکى و مورفولوژیکى، توزیع فضایى سایت هاى باستانى دورة گودین    در سطح دشت
 ارتباط مستقیمى با توزیع فضایى بارش در سطح دشت دارد. و تقریباً از 55 سایت مورد بررسى تعداد 51 سایت در
         پهنه هاى با بارش بیشتر از 300 میلى متر در سال توزیع شده است. این مقدار بارش براى تولید میزان پوشش گیاهى و

مراتع متوسط تا غنى مناسب است 
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 -�./6 .?&�� ��!K# �&D�# %&��� )��� 	������ ��BIII ="4S ����CJ�� ?�� 	���� ��B 

	��� } 	���� : ILi�� �� ���  ?&�� ��!K#����� ��B �&D�# !O�� 

< 2700 0.00

270 – 30040.07

300 – 32080.15

> 320430.78

Table 6. Distribution of the number of ancient sites of the Godin III period in the rainy areas of the Silakhor Plain 

 ���11?&�� ��!K# �&D�# . %&��� )��� 	������ ��BIII  ="4S ����CJ�� ?�� _�� 	���� ��B 

Figure 11. Distribution of the number of ancient sites of the Godin III period in the rainy areas of the Silakhor Plain 
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Figure 12. Spatial distribution of the ancient sites of the Godin III period in relation to the surface water resource 
networks of the Silakhor plain 
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 منابع آب از مهمترین المان هاى محیطى شکل دهنده و توسعه دهنده سکونتگاه هاى انسانى بوده و هستند. توزیع  
فضایى سایت هاى باستانى دوره گودین    نسبت به شبکه هاى آبراه هاى سطحى سطح دشت بیانگر آن بود که به  

صورت معنى دار سایت هاى باستانى مورد مطالعه در نزدیکى شبکه هاى رودخانه هاى دائمى به ویژه رودخانه  
سیلاخور که رودخانه اصلى و دائمى دشت سیلاخور است شکل گرفته است
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34� D� 	�& 8( ���"���� ��B���>�' %&�#?&�� 	&�G' �&D�# ���C�� =� U!"B� _�� �� =KQ��� ���� 	������ ��B
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 ?�� _�� �� 	
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DE �%��� �� �'4�F-6��   ;��$ ��.<���/�� "��  ����� .4�� 

< 300 27 0.49 

300 – 500 7 0.13 

500 – 800 6 0.11 

800 - 1200 9 0.16 

> 1200 6 0.11 

Table 7. Distribution of the number of ancient sites of the Godin III period in relation to the surface water resources 
networks of the Silakhor Plain 
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Figure 13. Distribution of the number of ancient sites of the Godin III period in relation to the surface water resource 
networks of Silakhor plain 
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Table 8. Correlation matrix between the spatial distribution of ancient sites of the Godin III period in 
relation to environmental factors at a confidence level of 0.95 (P_value=0.05) in the Silakhor plain 
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