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Calibrated age (2�).  Calibrated age ( 1�). Libby Age 
yrBP  

Depth in core 
(cm)  

Lab number 

4529calBP - 4419calBP  4519calBP - 4463calBP 4010 -373 IAAA-111765  
5088calBP - 4962calBP  5018calBP - 4975calBP 4450 -416 IAAA-111763 

5765calBP - 5654calBP  5750calBP - 5708calBP 5010 -468 IAAA-111764 
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1- Bronk, Ramsey, C. 2009. Bayesian analysis of radiocarbon dates, Radiocarbon 51(1) , 337-360 
2- Digerfeldt, G; Olsson, S; Sandgren, P, 2000. Reconstruction of lake-level changes in lake Xinias, central Greece, during 

the last 40 000 years. Palaeogeography, Palaeoclimatology.Palaeocology. 158, 65-82 
3- Folk, R, L. 1980. Petrology of Sedimentary Rocks (Austin, Texas: Hemphill ).. 
4- McManus, J. Duck, R, W. 1993. Geomorphology and Sedimentology of Lake and Reservoirs. John Wily & Sons Ltd. 
5- Moore, D. and R.C. Reynolds, Jr. 1997.X-Ray Diffraction and the Identification and Analysis of Clay Minerals, 2nd ed. 

Oxford University Press, New York.                                                                                                                                                  
6- Reading, H,G. 1996. Sedimentary Environments: Processes, Facies and Stratigraphy. Blackwell Science Ltd. 
7- Reimer, P.J. et al. 2009. IntCal09 and Marine 09 radiocarbon age calibration curves, 0-50,000 years cal BP, 

Radiocarbon 51(4) , 1111-1150. 
8- Snyder, J.A; Wasylik, K; Fritz, S.C; Wright Jr, H.E; 2001. Diatom-based conductivity reconstruction and 

palaeoclimatic interpretation of a 40-ka record from Lake Zeribar, Iran, The Holocene. 11, 737-745 
9- Stevens, L.R; Ito, E; Schwalb, A; Wright, H,E; 2006. Timing of atmospheric precipitation in the Zagros mountains 

inferred from a multi-proxy record from Lake Mirabad, Iran. Quaternary Research, 66, 494-500. 

10- Stuiver, M. and Polach, H.A. 1977. Discussion: Reporting of 14C data, Radiocarbon 19, 355-363 
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9 - Divergence 
10 - Resilience 
11 - Sensitivity 
12 - Complexity 
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> ��: V\�9 	
��� D�  D�C�� �C�U� 	
�6 ��: V\�9 D���6      �� ���+ &!��<'  ���9 ���� D��+�� M�� �8�

!�:� D0
�
 
� ��9 � . �"6
�� D
S
� Q�
U6 !��<�$28AHP  H�� �� 
!8�
1980 !9 ����)�@ &����� !�E ��: ���( ����6 	��� �
�� �8��� H
 =���6 T��6 

(Changa, 2007: 310–316).> D�� ���vm$�C�+
� �(��� D� D��6 �� ?'� K�
 I���f�� ����� �� !+
�6 �� 	����: ��# D� ���> ' ��> ��:����� ���( ��
!9�� D89
� ���
C� �����> ���� 	�7� D� w���� ( Hill,2005: 976- 955).|
�8�� 	
��� MU6 �
 D/��� �� 	
��7�: '"  M\�� ;�W8+
 �� �: D���: ' !�
�$

� ��8\�� A
 &���8�
 �� ���9 �)����( ����8S�� �
�� �"6
�� D
S
)AHP (!+���+ D���( K��8�� K���6 D� q
!�
 �2006: 165-177)  (Dytczak,.=���(  ��
A
 &���8�
 �� |�+�C\ D/��A Q�� ���8>�9 ����A�
 D� q
!�
 �
 D�/�C� M\
��@  j�S@�6 ' �A�$ ]C����"6
�� D
S
� Q�
U6  ���9'�. )4072- 4067 ,2009:. 

(Gumus .?'������>  M�� ��A �"6
�� D
S
� Q�
U6 !��<�$  �
� �
�� ����� ����  	�7�
 �
�� u���� 	�7� ;�W8+
 M�� 
� )�M�� ��A1380  :1( �'�� �
�� 

����+�7� M�� D���6 � �6< ��9 ;<'!+��� A
 ?'� AHP X�> M$�( )��'�� 1383 : 38-19(.��/
!"� �� &���8�
 A
 ]C�� K�/�� ' ?'� �
 �
 �@ D� ����� 

/
!+'���� D���6 �7���$ ' K���6 	�7� D���� M�� D���6 ��9 	���>  M\
��@)���/
!"� (1383.q�> �� &���8�
 ?'�A
 �
 �
 �@� ����A�
 u���6 K��A �
�� 

D���6 �!"/�> �� D���J� ���9 A
��9 
� q�J+
 �
�).�q�>1387 :54 -33.(  D/��� K�
�� ��:!�
' �!�� M��/'
 D> M�
 	< �� ���$����0.X�   M�� ;�W8+

 &'�� ��9 �6< � D���6 M�� D�C�� K��8���"6
�� D
S
� Q�
U6 H!� X�> D� )AHP (���( I��[. 

2-A��xU %�� � ��	#  
2-1-�+"�)# ��	# � �$)�# *�+�	#  

      &'�� ��9  	�8���> 	�8�
 �� �� ����$
�%� M����� ��U/ D�47  ' D���14  �6 � D����48  ' D���10 # � D���� '  ���9 H�35  �6 D���35 ' D���15 
M�
 &!9 F�
' �/��9 ��� � D����. Q79)1 (!�:� �� 	�)+ 
� D�/�C� ���� � D�C�� M�����.  

  
 '(
)1(-�+"�)# �	# �$)�# *�+�	# 

                                                                 
1-Analytic Hierarchy Process 
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2-2-�Q
�� � ��	#:  
      D/��� K�
 �� � �� ���$ I����)6�����9 K��A ��:����� =��
 �� D�C�� �f�
 ��: �8S��r�C� =���  D� X�$
�(�@�6 ����
�8$
 ' u�97 �f�
   !�
'D, 

E)  ,C,2B , 1B ,1A , A ( !9 �!�� ��S�6 .jm�  �� �����
 I��/�C� �� &'s� &'�� ��9 � D���6 �� �
v( ��{�6 �C�U� ��: V\�9 ������9 ��L�� D�
+ �+
!�� ��: k:'O@ A
 ����9 ���$ �� �
v( ��{�6 �C�U� ��: V\�9 ���\M�
 &!9 &���8�
 �� . T�
�9  K8$�( �L+ �� �� u���� 	�7� K���6 M��

��� ' � ��
��:�+ ��6  �&��� D� ���8�� ��C�U� I
�#�W� �D�C�� �:!�< M��f' �u�9 �
> D8�� k9�� �:������ D�/�C� ���� � D�C�� �C�U� �"�A ��: ��
!���( K�'!6 ��9 ����9 .�� ��+< �!�� M��/'
 ��L�� D� jm� �"6
�� D
S
� Q�
U6 !��<�$ ?'� A
 ���9 � D���6 u���� !�
' K��8�� ;�W8+
 M)AHP (

 M�
 &!9 &���8�
.D
��� ���E �� 	
�6 �� 
� �"6
�� D
S
� Q�
U6 !��<�$1 -�"6
�� D
S
� M\�� B��)6' ����62-�"6
�� D
S
� �[��� ��'A � DS����3 - 
�:����� �"S+ M��:
 � �: 	A' � D"��U�4 -A����> 
��
' ����6��8S�� ���(. 

       3 -3
�4� � F,&  
3-1-/�� c�?:�����# ��K�� ��4a�� '�(H�  

      ��9 �� ;�SU� �"6
�� D
S
� Q�
U6 !��<�$ M�S� K��8���� �"6
�� DS
� ���8\�� D� ����� ���� � D
�S� Q�!"6� q
!�
 K�/'
 ��.      � D
�S� ��

 h!:� ���9 � D���6 ���� 	�7�M�
 D���( !�E K�� A
 ���9 � D���6 �
�� u���� X�$����0. ��: !�
' ;�W8+.�:�����)�: V\�9( �
�
�� Q��9

!+�9 ��  �: D���( X�7�6 ���� D> !�8S:.!�8S: ���9 � D���6 �
�� &!9 ;�W8+
 X�$����0. ��:!�
' ��+ �: D���(). Q792(  

  
 '(
2 -�����# ��K�� ��4a��  

3-2-c�� c�?: !��+�*���� R
�j)��K� I�� (�����+#  
       A
 �6��/�C� � D�C�� X�$����0. ��:!�
' X�7�6 ��L�� D� u/�� �� �C�U� ���+
�6 �
[
 ��: V\�9 A
6 �u�9 V\�9 ��:!�< M��f' 

��C�U� I
�#�W� �&��� D� ���8�� � ���
��:�+ ��6 � ��9 ����9 �"�A ��:�����  !9 &���8�
.�:
 u��f K���6 �
���:����� M�) ��: V\�9
�C�U�(���+ DS���� ��'A I��[ D� 
� ��+< !���).H'!�2(.�

�0 /�1-�QOa�
 � ��
 ����,# I��  
�QOa�
 R�
  *�+j�

���&� 
�����_#  ���4��

���0 �& 
 y��

���	���� 
����
��
� I�� 

R�
 1 2 1/2 3 4 5 0.255 

���&B  1 1/3 2 3 4 0.165 

�����_#   1 4 3 5 0.352 

�0��     1 2 3 0.105 

���	����     1 2 0.075 

�
��
�      1 0.046 

3-3-c	� c�?:*���� R
�j !��+�)��K� I�� (�� ��
.?  
�: D���( A
 X� �: M�U��
 D
��� K�
�����+ K���6 !��� 
� �: D���( M��:
 u��f��:����� M��:
 u��f K���6 A
 !��)�f�
 ��:!�
' ( A
 X� �: �� w�"6�
 ��

����( �� ��'
� ' I'��� ���� '  ���( �� K���6 �:����. H'!�2 �: D���( �� �:����� A 
 X��: � &!9 D"��U� 	A')X�$����0. ��: !�
'(!��> �� 	���                  
                    /��02 -�� ��
.? � ��
 ����,# I��  
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 R�
 
 *�+j�
���&B 

 y��
���	���� 

�� ���4
���0 �&  �����_# 

����
��
� 
 

A 0.024 0.066 0.024 0.024 0.047 0.120 

A1 0.024 0.103 0.036 0.236 0.076 0.077 

B1 0.279 0.358 0.355 0.340 0.182 0.438 

B2 0.253 0.050 0.246 0.100 0.421 0.091 

C 0.12 0.036 0.140 0.034 0.123 0.191 

E 0.254 0.221 0.158 0.044 0.11 0.043 

D 0.036 0.160 0.036 0.215 0.032 0.034 

  
3-4-c��Q� c�?:�� ��
.? �
�Q� *
	"�� !��+�  
   �: D���( M��:
 u�
�f ]��
6 A
 D
��� K�
 ��)X�$����0. ��:!�
' (�:����� A
 X� �: D� M"S+)�C�U� ��: V\�9 ( ����+ A��8�
)M��/'
  ( D���( A
 X�  �:

!9 !:
�\ K���6 �:.�< �� M�!� D#���� D���( 	A' �� ����� �: 	A' ;��
[�� R��J� A
 D���( �: ����+ 	A'!  
   /��03 - �� ��
.? �
�Q� *
	"��  

  
  

  
  
  
  
  
  
3-5- JZ�U c�? :�� ���e� �� ���?��� ����&  

A�� ����� �
�� ���(A���+ u��f q�+ D� �"��f � D"��U� =��
 ��  ��6'��� ���()(IR A
 �8�> !��� ����� K�
 D> !9�� ��0.1 !9��. j��6�� ���(A�� V\�9
I�"��U� D� D��6 �� �L+ ����)0.02 (��
� �/�"� Q��� ���(A��.   

027.0
55.2
07.0

��IR  
 H'!� �� D> ��C+��:)3 ( ]#��� M�
 VW)�B1  'A D�  !� �� ]#��� � D��� ' !�8S: &!�< M�!� ��!� V\�9 ������ K��8�> ' K��8)�� �
�
� u�6�6

!+
 D8$�( �
�� !�
' '� K�
 Q[�$.  

  
'(
3 -��Q
 � �+�	� *Q0 E�>�	#	LM ����S�� ���& *
	"��  

4- ���? �Z�4�  
 � X�$����0. ��:!�
' �!�� M��/'
 ' ����A�
 p��8+ !���( VW)� D> D+��+��: V\�9 =��
 �� ���9 � D���6 M�� D���� 	�7� D� ����8�� M�� &'�� D�C�

�"6
�� D
S
� Q�
U6 !��<�$ ?'� A
 &���8�
 �� �C�U� ��:)AHP ( 	�)+ � D�C�� D> !:� ��) 1(B  ��L+ �C�U� ���+
�6 �\�� A
 ��
���\�� D� D��6 ��
u���� u�9)3 -1 ( D� �7���+ �;�\ ���S� �:!�< M��f' �![�� �� ��!� �
!�� K��6Z�� 	��'< M�!� ' �
��: M9� q�$ D� u���� ��
��:�+ ��6 K89
� �&���

� D�C�� K��Y�: ' ��9 �6< � D���6 M�� M��/'
 K��8)�� �
�
� �H!�)A ( u�����+ u�9 !�+�� ��>v� �C�U� ���+
�6 A
 �\�� 	
!�$ M
� D�)A
 �6Z��10 

7 0.043 A 

5 0.08 A1 

1 0.276 B1 

2 0.254 B2 

4 0.135 C 

3 0.158 E 

6 0.073 D 
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![��( �T��8� �6 o��f �:!�< M��f' � u�����+ ��
��:�+ ��6 ' &�#�W� 	��� Z�� � �
[
 � &��� �6 ���A � D
[�$ K89
�)�+�8S:�> ( �
!�� K��8�> K89
� '
��9 �� �� ;�SU� &'�� ��9 � D���6 �� M��/'
 K��6 K���@ �
�
� H!� A
 &!9 Q[�� ��!� .D�C�� A
 !�� ) 1(B u�6�6 D� X�$���0. ��:!�
' )B2 �C �E �

D �A1 ( ��!�9�� �� ��9 D���6 �� M�U��
 �
�
� &!�< M�!� ��!� ����\�9 D� D��6 .  
5- G&��#  
 - �	
��6 &��)+
� I
��)8+
�	
��6�&����� !�E ��: ���( ����6 ��
�� !�U� ���@ �%[
1381.  
 - "�A ��:��: � &!7)+
� ����9 ���� D��+�� �� �"6
�� D
S
� Q�
U6 !��<�$ �����>  ����!���
 �M����A � &���9 ��10�13-21�	
��6�1376.  
 -��'�� �����  &���8�
 A
 ?'� �
 �
 �@ �� ����+�7� ��: ����$
�%� ) D�/�C� � ����� : ����+�7� M�� D���6 �6< ��9 ;
'!+���(k:'O@ � ��: 

&���9�����$
�%� 49�38 -19�	
��6�1381.  
 - �q�> �����>����
 ?'� !��<�$ Q�
U6 D
S
� �"6
�� ��A�
���� K��A �
�� D���6 �!"/�> D��@�� Q�
��  ���"#)D�/�C�- �����: D���J� ���9 A
��9(D��)+ � 

q�
� �����$
�%� !
� 8� &���911�55-33�	
��6�1387. 
-Changa,K.F., C.M.,Chiangb, P.C.Chouc. Adapting aspects of GB Tool 200`—searching for suitability In Taiwan, Building 
andEnvironment .p. 310–316, 2007. 
- Donatiello, Gabriella,”Environmental Sustainability Indicators in Urban Areas: An Environmental statistics, Ottawa, Canada.p.1-15, 
2001 
- Dytczak, Miroslaw, Ginda, Grzegorz, Benefits and Costs in Selecting Fuel for Municipality Heating Systems With the Analytic 
Hierarchy Process, Journal of Systems Science and Systems Engineering, Vol. 15, No. 2, pp: 165 – 177, 2006. 
- Gumus, Alev Taskin , Evaluation of hazardous waste transportation firms by Using a Step fuzzy- AHP and TOPSIS methodology, 
Expert Systems With Applications Journal,vol 36, pp 4067-4074, 2009.  
-Hill,M.J., R.,Braaten, Multi-criteria decision analysis in spatial decision support: the ASSESS analytic hierarchy process and the role 

of quantitative methods and spatially explicit analysis, Environmental Modeling & Software 20, 955–976, 2005. 
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���	a ����Q����? '(
 �� �^z# '#�	8 � �(�B � �4a �Q�B  
)���	# � �+"�)#:���� �?�?�&�& ��� ��H�.(  

�7
� !J�
 �8>�1 – �+�C
� ����> 	���@2  

1-�&�)+���> �A
� &��)+
�amjad_maleki@yahoo.com  

2-�&�)+���> �A
� &��)+
�Kpeyman56@yahoo.com 

1- �#�$# 

      A
 �UC� ����< z��+  H�"+� D� 
� ��7:< HsU+
 �7:< ��:!+A�� A
 ��+< ��"� ' �/sU+
' �8\�� K��A ���$�79' A��� �: QS( ]��# M�
 K7���M9
� !:
�\
�8�'' &!9 q�( ;<� �6 K���@ ����
 ��  I
���%6 ' ��)$ k:�> �{
 ���!��� �� K��A BC� D� ���< K�
 D>EH'PH�7���$ Q�
�� ����' -���> ��� ������9 I�

 ��S
> I����> I��[ D� 
� ��\ �� H�
U� ��S
>)K6�'
�6(!+�
v( �� �� D� K��A BC� ��. D89
� ���' �: ��� ;< ��: D�)E �� M�
 K7�� !��<�$ K��:
 D� �J�� ' !9����9 �7:< ��$�6 u���6)���8$� ?�\1390: 227)(Q791�� .( ���(�(���� ��8�'�28  �
�� &'�� ��9 ��9 H��9 ��8��
�> D8$�( �7���+ ��' M�


!�8S: H���$�f�� H�� �� �+!�� � D�)E K�!�E 	< .��� ;< ��: D�)E �8�S
> I����� ���( Q79 u"� � ���$�6 ��:��+ �
��# �J��
 �� D> M�
 &!9
���$�6 D8\�� ��\ ��:��+ _��sC[
 !+�9 �� &!+
�\ .  

2- �Q
�� � ��	# 

 ���{�� Q�
�� ����� h!: �� D/��� K�
 �� A
 ���+< ���( Q79 	��A I!� ��'<�� K��Y�:' �/�# ��:��+ K�
 ���( Q79����8�/��$ ��L+ : ���( &A
!+
' I��/�C�
!���( &���8�
 ��
�U[ ��: D)+
�6 ��J�
' �+
!�� ��:.A
 k�� I!� D� &!9 }
!�
�W8�
 �6 D�)E ;< M>����S�55 ��: D8)�+ ���( &A
!+
 ��L�� D� �&��

9
v( �J� �8�S
> � D
[�$ D� FC�� D�� D�)E A
 D
[�$ k�
�$
 �� �7:< ��:��+ M��Wf I
���%6A
 �:�(< ��L�� D� &�\Z�� ' !9 D8$�( �L+ MU6�&!9 D8
300!9 &�A �7:<��+ K��6 Q��# � D�9�� �� ���!7� A
 ��8�.  

3- 3
�4� � F,& 

 ���6 D�C�� �� ����� � D�)E K��8(���2 ��9 �� &!+
�\ .��6 h
�#
 �� R��8� ��: H�# ' ����
 �� ' o
8W� I��� �� �8�S
> � D8\�� ��\ ��+ K�!�E�
!+
 &!9 &!�)>.���f� ��7�: ' q!��)1389  ( k:�>�;< ���� !�+�� �
�
��' D8\
��@ 	���
� MW6 ��: D�)E h
�#
 �� H�79
 K�
 ����� D� �):'O@ ��

�0����)$Co2 ;< 	���� R�+ ' �:��( k9�@ ���'�)9< 	����q
�< ' D8�( H�79
 K�
 Q�7)6 �� 
�!+
 D8S+
� �¡{�� .��17&�� �
���1386  D�)E A
 ������ ���+�
 �
�� D> ��W8�
 	'�� D� ���6 �&!�)>�&!9 D8\�� ��9 !9.��S� K�
90��8�  u�9 �> kW� '� D�60u�9�@' ��8�)18D���(30��9 �� ��S�6 ��8�. ��

 M)�"���
90' u��W6 ���!� ��+��S� �8+
!���( �+�8� H� .!���( Q[�� ��A p��8+ ��+
!�� I��/�C� ' �����( &A
!+
� I��
!�
 K�
 ]��� 	��A 	��� ����� ��. 

1- I!� ��46� &��6 M��Wf� &�� �8�S
>u�9 �>��S� �� �60 D� ��>
!� ���8�70!��� �8� �
��.  
2-I!� K��: ��)46&��(�
!"�9��S� �� ��8�S
> I����� M��Wf30!�� ��8� D� ��>
41!��� �8� �
��.  
3-�f�� H�� �6 ���!� ��+ 	��A A
) &���z< q'�1391( I!� D�18 ��S����M�
 &!9 �+�8� ���6 ;< H��8+
 ��S� D> &��60 D� ���6 �8�S
> I����� M��Wf���8�
5 A
 k�� D�� u�9�@ kW� �� D7�/�� �� &!��� �8� �
��9M�
 &!��� �8� �
��.  
4-���%6 ����� h!: ��D�)E A
 D
[�$ k�
�$
 �� �8�S
> ��:��+ M��Wf I
�3FC��  D
[�$ D� ���6 � D�)E A
 &!9 u�)�� ��+ K��6 �+Z�# � D�9�� ��

300 F#��� �� �7:< ��+ M��Wf D> !9 &�A ���!7� A
 ��8�1�2'3 u�6�6 D�73�79'69!9�� �� �8� �8+��.  
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