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1- Next Generation Attenuation of Ground Motion 
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1- Ground motion models 
2- Seismic zonation maps 
3- Deterministic Seismic Hazard Analysis 
4- Probabilistic Seismic Hazard Analysis 
5- Seismic source parameters 
6- Attenuation relation 
7- Peak Ground Acceleration 
8- Peak Ground Velocity 
9- Pseudo Acceleration Response Spectra 
10- Vertical component of ground-motion 
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z" .

�A)�� �#5�� ��� NW-SE %�#A" �7a> ,$�B �� \���	
A� ���� � ���� � �7a>�!�� �$�	� 5��.� .
� 	�-

&)�����% .
5�?�� . ��-�5!� )1993�7" �� (
��3� �5�%�#A"�	�
A�
 ��!�� � &(r �� ���,�� ����
	���#��5 �M"
P 

$&%-�� .�� �M"
P�&(�  �A) �-2 !�?3 .,5� �&) �-�- !�/%	 �&3�/	 �$ ����
-�) 5��� -��	 �M�(	�  �-

��(+ C��� ��,�� ����
	���#��5 �' �� .-��- ���O e��K�� � 
�#K�� 1�N%� �.- �� CN(5 ������	��  ,7" �M�(	

&(r �:��� �>� ���� �(A	 . ��A+ �$ �-��� )1988� (�� ���3� � ���> �� ���� K��	� 	�&($ ��� (Z��) :

�>� e�A�	� e����1 ��� (f) 
0a"�	 e����2({) 
 �>� !��+ ���� e����3' ��� (-) 

%�/� !�#�3�$4  .

���� ��� (�)��5  

  
  

g- �C*G;�8,;�:
f �3 �*��Q �!�& ����B� �C�<� ��* 
�F9B�� �!�&�!:  

���� 4"
� �U �5 �/M%�%�#A"�	�
U 5��� -��	 �M�(	 ��� %
&(	�� ��-�N �'���T �-�-�� 	�
�������3  ,5� �-�- =�

 R5�" �$�U M	
e� � *5�(	�L�
"�� �!��A���5 �&)�� .&%�� �'���T ��� �-�-� ��� �" �- &%��#� �$

�  ����� ���

��L -�.9�� .�* 	
���� ��" .�Z  E&	NGA  ��A��#K�� �� 
-�)�& �?/r ����3 ������� �5�()�� a�" �&)
X  .--��

�'���T �-�-��3 ������ �'���� ���@�� 	� �� �&) ,�: . -�+�	
�������3 "�����	 �-.&7	 �- �-�&���  �M�(	 �3

� �-)�� 5����  ^��)km 100 ��� . �&) �>�B (,5� �2% &	� �L. |�-
, ����
���  �#K�� ��A� !9	�-�) .

�$ ����� �'���T �-�-��3 ������ � �.�� �5 �� �>�B ���@�� ���?N	 ���� ��-�N 	�-�):  

 - ���� ���@���� ��"��� 	� -�&�� �� \���	 ���@��)
������3 ��" *#$ �-���
  E�5 �� ��O �� \���	 ... . y�M%

1900 	
-@�( 

 - � !�O ���@��
P#� �3-�&�� �� \���	 ���@��)� 	�
������� %�	� ���� �� \���	� 1900  �"1963( 

 - 	�?" ��) �L�B&4� ���@��� �3-�&���  �� �&) ,�:1963 	 }@�� !�($ �"�-�)(  

�- ��� � ��2(	 �� �����	�-�N �'���T �-�-��3 ������ ��� .,5� �&) �-�a#5� ��$D	 �.�� �5�3 ��� ��" ���@����� 

 �2% -��	 0+�	 *#$»A history of Persian Earthquakes« )Ambraseys and Melville, 1982 ( .»Natural 

hazards and the first earthquake catalogue of Iran« )Berberian, 1995 ((�?3 .,5�
� ����  !�O ���@��

�
P#� �-�- �� 
�L�B &4� .��3 »�5�, ����� ��T/3.S'�5�() 5&(4	 .� �����) «IIEES, 2017 �&) �-�a#5� (

�' �>@� .,)����T �-�-��3 ������ ��-�N�  E.&+ �-2 .,5� �&) �b���  

  

  

                                                      
1- Main Zagros Reverse Fault (MZRF) 
2- High Zagros Fault (HZF) 
3- Young Zagros Main Fault (YZMF) 
4- Mountain Front Fault (MFF) 
5- Assalouyeh Fault (AF) 
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O M�72��=T�� 
4T@ : �!�&B� ;� = 
'J<�*
 )Ambraseys and Melville, 1982; Berberian, 1995; IIEES, 2017(  
���H��  
&:&! �	*��, B��  
&:&!  ��K B��20  
&:&! �U�N 7D= B��  ���� RA��  

�! ��7�,
?�!�&��  24  49  524  597  

�� h���G�
�� )S.D.( 3/0  2/0  2/0  233/0  

  

�5�()�� �?/r��3 ����U?$ �� ��
��� .�Y" . �.- �� CN(5 y.� ���� ����3�	�� � �- .,5� �A?	 �M�(	�� 

% �#5��
�� ������ �" ,5���3 %�#A"
A� .�Y" ���� ����3�	�� �$ ��� �� .--�� {���#5��  y.� .-»#5- {���#5��« 

 .» {���#5���$-�� «���� ������ {���#5���3 %�#A"
A� " ��.�Y�� ����3�	��  {���#5� y.� �- .,5� -�+�	

�� ����$ 
��$-���& ���A� ��
�� .��S����3 K &(%�	
�#� !.�- 
!-�$���� !.�� .���� �-�-�� � .
a�
 -�K�#
!8�  ... .

�5�() \����� � �M% �&?� .--���� �%��" 1&� y.��� �5�() �-�� �3��#$�K� 	�
��5�() 	� .
��#��5  .

�' . <�� -.&B
�� ��%9
� #5- {���#5� y.� �- .,5�� K �� &��
�#� $�" . !-�$
* T%��,��% 
��3 �
a� �5 .�� 

�7" �>�(�
� #5- ���> ��� 	 6�7� . E�#($�&%�) )Cambazoğlu et al., 2016.(  

  

  
 R8�2� :*�[� �!�&
�!?��@�C � i�:>*��� )Nogol-Sadat and Almasian, 1993(  
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� �-�� �5�() ��2(	 �� �����	�� ��������3 %�#A"
A� #5- {���#5� y.� ��� ��� .,5� �&) �-�a#5�� 4"
� 

�/M%��3 �5�%�#A"�	�
U .�Y" �� �M�(	�� ����3�	�� ETM+  �A))3�-�- 
(��31DEM  �A))4�/M% (�3�  �.� ��

	� �&)
��5�() 8���K�	�b8 .� (�?3 . �M�(	
� ) �� �+�" �����R 	�
��5�() ��� !-�?% 6�7� . �M�(	��3 

)�'
�& ' .� T(5� �-�- ����3 ��(z	�b8
n  �A))5% (
� ���� ��K��C ���A� .,5� �&) �-�a#5� ��$ ,O-
�� 

�/M%��3 ��(z	�b8
n �5�() ��2(	 ���� �����3 '� T(5� �U .��-�A 	 ��?/� XK�	��9&��� -�+. .��3 '� 

T(5�  �� �M�(	 �-�-
� %�#A" ��$�B
A� � X?��-�N 	�-�) ���K *��	 �$
, �� ���K ���
, �����3 #K��9� 

��� `<�?�	 .,5���3 '� T(5� �3-�&�� ���Y�� ��� .�Y" �-�� ��(z	�b8
�� ��	�%9)���3 ��(z	
�� ���O (

�5�()�� 	�&()�� z" ���> �� �$

��� &)�& ��� ��	�%9��3 .� ��� �-�- �/M%��3 ��(z	�b8
�� 	 �3���-

&%-��%�#A" ��7a> -����� �-.&7	 �- X��(	 ��� .
A� ?3� 
&%�) 0O�.
, ��� ���
�� �3�� �
�#/ ��� ����3 

#K��9�  �#K�� �2% �-	�&%�) ���� � �	�� �$�-�N ����� �3� ?�

X ��� !&) E��K��3 ���-� �%�#'
� ���K

, 

��� ,$�B��3 ��K� �(	 !9 �- E��K .�M 	�&%�)$�" �� �-�a#5� .
* �/M%�3� 4" �- Z�#�	
� %�#A" �/M%
A� 

	 *�5 �M�(	�--�� - �"�& K�$� �	�$ .� �?/r 6�7� �� �-.&7	 ����3 ������ ��-�N � .--�$�� -�&  �- 0	�+

�� . f��#%��C( �����3 �>�� �� �M�(	
�� ?3� �b�B
, 	�&)�� ���� 3�$ R��.� -�.9�� �$
�&� ����  �M�(	 �3

 E&	 ���Y�NGA �'���� �����3 �>�� 	 �M�(	�
&)�� % C(+ �	��
&(	.� 	� �-
� 	 �-�?)�&%�)�/M% .��3 

4"
� ��� �&)� ���� �M�(	�� �A) �-��3 6  .7 ,5� �&) �b���.  

  

  
 R8�3 :���;J@ j��	�C�B�� G;�8,
8
*;� = 
'J<� � ;k, !�*� ���;���B� ETM+ ��>)B  b���km 100( 

                                                      
1- Digital Elevation Models 
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 R8�4 :���;J@ j��	�C�B�� G;�8,
8 
*;� = 
'J<� ����� !�B�� DEM ��>)B  b���km 100(  

  
 R8�5 :���;J@ j��	�C�B�� G;�8,
8
*;� = 
'J<� � ���� !�B�� ��<m�;Xd
n ��>)B  b���km 100(  
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 R8�6 :
F'G G;�8,
8� D,

  
'J<� !� �7�
*;� = ��>B  b���km 100  

  
 R8�7 :�C 
F'G*G;�8,;�:
8� D,

  
'J<� !� �7�
*;� = ��>B  b���km 100  
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j-  M7� 
X���NGA ��������3 ���V�> �B �!�&
@::B  

���� �������  �- ����� ����U % �M�(	
�� �3�#	���' -�.9�� ��� ����
��� ��" �� �$ ,5� �M�(	 !9�Z 	 �����
���� 

��L .�* 	
���� �/M% U?$ �� �M�(	��3 �5�%�#A"�	�
A� �' .���T �-�- �3� ������3 ,5- ���O �M�(	 !9���� 

	 ����� .,5�
���� 	� C�(+ E&	 .
� )NGA -��	 (�-�a#5� � �-�� M�(	 ,��- �� �-�a#5� �� �����	�  �-�- !�/%

 �A) �- �&)8 �' ���� ��"�0 !�.���L ��-* �#	���'�U 	
���� E&	 �- �&) �#K�� ��A���3  �� \���	 �&) _@>�

s��� . �t�?$ %
� )20125 . !��	�3���9 
(
���� )2008A"� . ��� 
(
!��( )2008 . �b�r 
(�o%� )2008�-� . (�n 

)20084" (
� .,5� �&) E&	 NGA �U ��� �:�	 y.�� �"

� �3�#	���'� ������ ��" e�5����Z �-�- R�� .��3 

5@$
U ������ !.�� y.� U?$ ������ � .,5� ���@���� .��-�A M	 ��
e��&(� �O�	 .
, N(5� �	����  &(%�	

) �����Mw�%�A	 . ^�% 
C��� �" ��>�K 
(
P �L. 
���
, -��K����� -.�K .�����  -�.9�� �� 1�&O� ... . ���

�3�#	���'� �����
�� 	�&($ �A) .9 �L.
, �3�#	���' -�A�?�� ��-
� ��� ��T#��5 �-�  E&	NGA 	 !�/% ���-

&3-���� �M�(	 .�� �- ��
� -�%�A� 	� ��
���- �>�� ���- e����� �L.
, .��S�� ���� 6�7� ��
���  �� .,5�

���� ��� �$��3 �>�� �� �- . �-�� E��K �M�(	
��� ����(�) &%��- !�?(�� ]�5 �- -���	�� ��L �-�* 	
���� 

ZTOR  . �&) �a> �����RRUP=RJB�#% .(�m �7"
� ������  E&	 .NGA ���� ���� �M�(	��  E�A)� �-10  �"14  �-�.9

(�?3 .,5� �&)
�  E.&+ �-3 �3�#	���'� ������ ��� �&) ��5�7	� ���  �-�- !�/% �M�(	�&) ,5�.  

  
 R8�8 :'J<� (@��� �!�B��> ��� �,

?  M7�NGA  
'J<�;� =*
  

  
 R8�9 :��,*] ��> ��Q�@�C !� 
�4�) � R H 
C7<�B G�8� � b�;G�
� B�� C ]��	�
��  ) oI� HaR H (B��  � M���G*�  
A c;8��

�C*( ���) ��*���; ) �(C�bR H (B��  � M���G*� �C 
A c;8��*( �� � ��)*���; ) � (C�c:m& ��7��� ( )Abrahamson and Silva, 

2008; Boore and Atkinson, 2008; Chiou and Youngs, 2008; Idriss, 2008; Campbell and Bozorgnia, 2012(  
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 M�7O3: ��������3B �!�&
@:B ��> �7� 
�C���B ;� = 
'J<�*
 C �`� (�,
��  
'J<� I� H  
R H L�G  PGA (g) PGD (cm) PGV (cm/sec) 5%-Damped 

PSA (g) 
A1100 

MZRF 1.351 E-01 1.891 E+01 1.156 E+01 1.355 E-01 1.118 E-01 
HZF 1.451 E-01 1.646 E+01 9.947 E+00 1.155 E-01 9.454 E-02 
ZMF 1.630 E-01 2.236 E+01 1.384 E+01 1.635 E-01 1.349 E-01 
MMF 2.509 E-01 2.054 E+01 1.881 E+01 2.516 E-01 2.215 E-01 

AF 4.555 E-01 4.250 E+01 3.664 E+01 4.570 E-01 4.127 E-01 
Assalouyeh 2.992 E-01 2.415 E+01 1.815 E+01 2.246 E-01 1.950 E-01 

  

 
 

R8� 10 : M7�NGA ��>B  R HMZRF  R8� 11 : M7�NGA ��>B  R HHZF  

  

R8� 12 : M7�NGA ��>B  R HYZMF  R8� 13:  M7�NGA ��>B  R HMFF  
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R8� 14 : M7�NGA ��>B  R HAF  

  

D,

 
<D3 
F'GB7<> 
'J<� �� 
&:&! �J@  

�����>� !��(� �� �3��"� � �- �	���-�N 	�
������3 %- �5�"�5 �-
� K��	� 	�&%�)���� .� �M�(	 ��� �$��  ��

%�#A" 6�7�
A�  
&)�� E��K	�!��" #%
�N � �$ ,K���� �5 6�7� �� �M�(	�%�#A"�	�
A� %
�  ����� �� .,5� E��K

-��T 	
!�� ����
��� �3�#	���' R5�" �M�(	 �3� ������
 %�.��K� ��.- .��3 	� -�&��
������3 	 E�#($�--�� 

���%) 
��-�51371��� .(m��"� 9�K�&( ��� �-���� ���� �����
 O- �����	
X ��"�0 %�.��K .� 	�
������O�	 . �3
, -

���� �3-�&�� �$�?"� ������ � �- .,5� Z�#�	 X��(	 �-�� �3�#	���' 
-���	� ������
 "-�&� 	�
�����
�3 ������ 

M	) �&) _@>�
e� Mw >�"
� 	�-�) E&	 
(NGA [ .
�� ?4	 CM%� ���� 	�&(($  
-�4%�4	 . ��K��;9)1391 .(

� �-�� �3�#	���' -�.9�� �� n' 
�����	� ����
���  E&	 .NGA ���� ���� �M�(	�� ���)�  ^��)km 100 1�&O� 
(

4" ��
� ���� ��� �/M%�� ' .�(4�&(� ����
��� -�� �M�(	��& � .,5���  �A) �- �/M%15 ,5� �&) �-�- !�/%.  
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R8� 15 :
<D3 
F'GB7<> ;� = 
'J<� �� 
&:&! �J@*
  

  

�G

�
H�B  

���� �M�(	�� ��(+ e��')��- �� (
� �3&B�. �#)�-� <�'�3�T/� ).�#' .
?�  -&�#	�A�  ��/$ P4	 X��(	 ��

?�� �$ �&) f��7	
!�( �' �����&� ��� "�#5� �r) �3&B�.
A� ��) ,7" �r .�R %��T% ��+ (��������3  P4	

��/$� 	 ��?/���9&� .�� M7"
X �#5�� �-� 5���� �L.
, ���� �� �7" .
� � �- ����� ����� -�Y#O� �M�(	� 

�3�#	���' . �#K�� ���>� ����
��� �(4' �/M% .�&(�  E&	 e�5� �� ����� ���NGA 4"
�  e�5� �� .,5� �&)

�#%�m ��� ���� �M�(	 
�����	�� �5 �2% ���%�#A"�	�
A� ����O �� �+�" �� . �-�� E��K
��  C%��.�K !.� �4�+ �-

%�#A"
A� �'
, ��!�� �' .
, ����
 B���� -�	�(
A� ���5��� �3& � ���> 1�< ,O- ��
-�� .�� ?3�
, ���� ����� 

��[ f�(+ ,?5 �� �M�(	 �-� O�) E�?) ,?5 ��� 	 �-.�K��-�)�'�� .�� �#%�m 4" �� �>�B
�  E&	NGA ���� 

���� �M�(	�� ^��) �� km 100�3�#	���' 
� PGA 
PGV  .PGD ����  ��.-,/���� 100  �� ���5"�"
* g 29/0 


cm/s 2/18  .cm 2/24 �"

� (�?3 .,5� �&)
� � f�#) ��&M	
a� )PSA��� (� 	
���� 5  &>�-g 19/0  -�.9��

-����& � .,5��� -�M	�� ����O �T%�/%
�� ���� �M�(	�� ,5� <�� ����� ��� �� �(4' �-.  
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Abstract  
Earthquakes are presented as the most dangerous geological phenomenon which is causing many damages to 
cities, infrastructures, buildings, etc. Researchers have been extremely dynamic in assessing and predicting the 
earthquake events and have made noteworthy advances, but still, face many uncertainties. Along these lines, the 
best approach in this field studies the logical patterns and parameters involved and the interaction between 
earthquakes and urban construction or seismic retrofitting. In order to implement a seismic resistant structure, the 
first step is to have sufficient knowledge on seismicity and earthquake hazard analysis of the area in which for 
estimating and analyzing the sites seismic parameters, many empirical and computer-based approaches have 
been presented. In this regard, the computer-based methods (simulations) due to their high accuracy and 
computational power nowadays are getting more attention and application. One of the newest approaches for 
identification of different regions seismicity is using the next-generation ground motion analysis (NGA) models. 
This model by defining attenuation relations for the study area can estimate the seismicity parametrical 
coefficients with high accuracy. This advantage can help to describe the geological and seismotectonic structures 
of different regions to observe the impact of seismic parameters. In this study, the NGA model for the 
Assalouyeh area based on geological and tectonically conditions are prepared and engineering parameters for 
seismic design are estimated locally and the seismic zoning map of the region is provided. According to the 
NGA model results for Assalouyeh region within 100 km radius, the PGA, PGD, PGD and PSA parameters for 
the 100-year return period are estimated as 0.29g, 18.2cm/sec, 24.2 cm and 0.19g respectively. Based on the 
results of this research, the study area is divided into four zones in terms of risk potential degree and Assaluyeh 
is located in high earthquake risk potential one.  
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