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This research aims to evaluate the intensity of wind erosion and analyze the 

deposit processes in the Sistan Plain, focusing on two critical loci, Niatak and 

Jazink, covering approximately 131,660 hectares in southeastern Zabol, located in 

northern Sistan and Baluchestan Province in southeastern Iran. The key objectives 

of the research include providing appropriate solutions to minimize the damage 

caused by aeolian deposits and their secondary damage and identifying the 

hazards due to aeolian deposits in construction, agriculture, roads, and the damage 

incurred in the region. Wind-blown sand hazards as major natural threats in the 

Sistan Plain have increased in frequency and intensity in recent years. Due to 

climate change and the droughts of the past two decades, the vegetation cover has 

weakened in the research area, increasing its susceptibility to erosion. Therefore, 

it is essential to further evaluate the occurrence of this hazard and the resultant 

increase in vulnerability and associated financial and human losses. The research 

uses field studies, aerial photo analysis, satellite image evaluation over different 

periods, assessment of the regional general morphology and prevailing winds 

(120-day winds), geomorphological mapping of the area, as well as deposit 

sampling (sedimentology and related diagram plotting), and laboratory studies 

(X-ray diffraction (XRD), X-ray Fluorescence (XRF), and granulometry tests, 

morphoscopy, and statistical parameter determination). Comparative analysis and 

data analysis will be performed after conducting the relevant tests. Topographic 

maps, geological maps, and computer software such as ENVI and GIS were used 

in this research. The research results indicate that sand transport and prevailing 

wind directions are generally from northwest to southeast. This pattern, along 

with the centrality of existing dunes and 120-day winds, has the greatest effect on 

the region. Various factors such as strong and persistent winds, the flat and 

unobstructed nature of the plain, fine-grained soil, successive droughts, and poor 

vegetation cover play crucial roles in the extent of sand displacement across the 

Sistan Plain and the entry into the Chahnimeh reservoirs. 
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��C"
 ��B #@ AB�3 A0��0�� 
 ��+E  �=�P

 .�F =
2001  �I2010 4% � ��\1+�� �� ��B .�F �� 1 �0� 1996  12016 �M
O @ AB�30�� 
O	
+A  4�B
�

LF
 L+�F =
 �+1�^I .USGS .�B L	�+��  

P - )��G ��G��� �0A>� �" G�Q P,)� 
� �� 9�, J�
��  

 �+��'� E�B
� LF� �� �%J�F� 0�����> 1 (4�-%
1 ��0����) �2+1 1 *� �  yV�B 4,!% 1 4,�� #E)"�� ��0

NDVI ��" m(� �� �0���� M�� �)�-��0 m%
1� #4\�P �0 �
�% (*'�-� ��0����)  �
O	
SPSS  M��=> ����

 4% M�F� L:� �"�F�@� M��=> #�0���� M�� 4�-��0 m%
1� Z� 1 S� =
 �0�@> =
 ]3 .�B RH
1 ;k����

 ��1>�%J�F� 0� 1 �0�@ AB�3 M�� m%
1� �@�w3 4% 4��I �% .L	�@ ��C"
 �J�F� 0� �"�F�@� R%
�I #�

 #�?V *��B Z��<�4���  1���
� 4% �+��" 1 �"
�I #  .1��) L	�+ f=
�% �01 J�<�"
 .��B J�<�"
 .�� E+��:% �I (

����> r�F
 �% 4,:% .��  1 E�I U+�\ ��0F  ;��b�,�� h?F #E�\ �� .L	�@  m%
1� ��
�05/0  ���� 1

�x"��  * B �� E,w�0 .�B 4�	�@3  �0�@ yV�B �+�Y	 ;
��I 4!'"NDVI .�B ��
� M�!"  

 D�$&1E,�RS ��,� �-,�)�J� TG�,5 �G U,G�� �*���� :  

�-,�)�J� TG�5  �/����  

�?V  Y = a + bx 

 4���2  Y = a +(b1x) + (b2x
2)  

�"
�I  Y = a (xb)  

�+��"  Y = a (ebx)  

                            =��>��V :R�,���" �
O	
 SPSS 
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 B1�3 �
��J NO�� �'�V8 �����@5 �	0- :NDVI )KVĤ�(��"��)" :  

  

 W– ��RS'��	 XRD  �XRF  �8�,�,,1)�  �-���G ��$'�= �� �� ��G,)�  

4"��" �0) �%�F� �S1-S2-S3 =
 ���`�F
 �% 4'?,� Z��<� &��,� =
 (f1� �0 �+��B 1 � +O	 Z��<� �

)4"
� �,% #�XRD 1XRF * B) L	�@ �
�H A+��=> ���� 1 LB
��% (4 �
� M�!" ;�!+��=> .(�"� ���I�
 � -%�� 

�O"+ � %E \
�
 ;�%�F�� " 1 ;
�� 1 4'?,� LB
��%:4�! �0� 4eI 4,:3 1 �0 �0� 4F�� 
 4� L-0 �
+E � P ��
+L 

�(� =
� LB
��% ;
�� M��% %�� 1 ��B4���+ M> �0 h?F �� ��
� 4b��. ��"+a B�"� =
 	����3� F� 3  4"��" O"

4"
� 4� �
� M�!" �0�  OI�
�� 4+1
= S�1
= �3 1+4 �"��% �0� ,w�0 1 Z��<�E �	�Fe;��0# ���V �,F � 1 �0�  �� �0

�0E 4"��"  �0�� ��0�!� 
 4� ��B+E "�-�0 1 L�k� ��V� 4"��" L:%�!� 1 ��
� �0. ,w�0E 	����3� F� 

4"��" � P �0+L %> ���	� =
� ��% 1� M> �� ��
� �0# =+
� 
 4�+E 0 �1� mF�I ;
���,�� �0��% 1� 120 4% �=1�  ���

 �� UI��+N  4�-% 4V�T��
��0 %��4�� �� �"�B.  
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 B1�4 :�+,� �	0-�7 �-,�- �
" 7����G ��G,)� ��/�A���,� �0A>� �� �$�  #��"��)" :R�,�)1402(   

  

 �– ��@5��� �G��=" X����  


�%� F��%� �I;
� �%���� \
�
� 1�^I =
+� ��
�0�� 
� ��,�B ���`�F
 LF. 4% ��x,� :I4 1�^I+� ��
�0�� 
�  �%

OCI+4 �(I1* ��'�+� �� yV�B+M� 4"�V�1� 
� )SDI(  =
1�^I+�  4% ��%��.�F �0�  ���G�H1 )2004 ( G�H1 1

0 ���- !V���1��+N )2020 ( �B ���`�F
) * B5 .(4% ��x,� ����> =�F�  13A f=
��3 1�^I+� ��
�0�� 
�  �%


 4% 4��I+4 , 
+E 1�^I+� �= =
 *�H =
E 1 ���% R��� RMSE M> �0 =
 ���� 5/0 3*-   LF
)42/0 #( 4�P�� =


(^Ih F�,0� 
 ��+E A0123 D�b �x" (^I 1;�( �
�+� ���� �`-�I
 1� 1� �%� 1�^I+� L	�@ ;��b )Talebi 

Khiavi and Mostafazadeh, 2021 [�"�� M
�� �0 1# 2013.( 
�%� 4'�� �,%� 1�^I+�  f1� =
4'�� �,%� 

;��x" ��B �B ���`�F
 )Talebi Khiavi et al. 2022.( 
 ��+E 4'�� �,%�  =
 ���`�F
 �%+N �F� 4"��" �0� B=��>� 

��I�� f1� r�F
 �% 
�% .���P
 ���
�P� 4'�� �,%� 1�^I+� �B ���`�F
. �I ��E 4"��" �0� ��I��  ��'" =


LB
��% ��B �� ���;� �"
�� 
�%� 
�B+m "�,��  4'?,� .�F �+�^I)2020 1 ( =
4!'" �0� ��\��� -`I 1� 

�!T� 
�%� ��:% @�� 
�% M�F�,B��� J��CI =
� 
�B+m  4�BK@ .�F)2004 (� UF�,� A,�
�3 �%h?F � 1�^I+� 

�F
���` �B.  ;�^<!�4"��" �0� ��I�� .1�� �� )2( 4�
�
  ��B LF
 .
�%� �IE 4"��" �0  �
O%
 =
ROI  ����" �
O	
 

ENVI �B ���`�F
. 4% ��x,� =�
+%�� L(b 4'�� �,%� ;��b�\ 4�	�@+U ���3 
�%�  �0+N 1�^I =
+� ���`�F
���� 

 4����� r�F
 �%�+=  �B ��1>�%4,+��3)  1#M�+�3 2016(.  

)1(  *100 kappa= po-pc/1-pc 
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 �� 4�+E #4����� po �F��� ��0�!� ��B  1pc LF
 ��x�"
 ���� &	
�I.  �%4'�� �,%� 1�^I+� :I 14 �%��� 4!'"� 

\
�
� 4% ��x,� �IE =�F�� B>� �I;
� �%���� \
�
#�  R%
�I =
cross tab (� ��m Idiris Selva �B ���`�F
.  

  

  
 B1�5 :��M5'� ���,
�� �" ���C?)���,� �5 ����Q �G��= �X��� " #M�@�"��)" :R�,�)1401(  

  

D�$& 2 : ��$�5�-,�- �
" �R,�S� ��G" �G��= �0�� �
" X����  

 "�G��=

�X���  

D�)  

"R���	=  R���	=" 

))�((�G  

T5��   \��>�

-,1F��  

�G'�   �>%

GS�  

�]5 �
" 

�)�� "�  

P*�5/ 9�,

J�
��  

 \��>�

�_5�7 �$� 

`/�� �G  

2004  120  90  100  70  90  40  40  30   -  

2020  120  90  100  70  90  40  40   -  30  

  

'" #4�
�
 �� 4!
��I; �%���� �0 �% �\
�
 M1�% &��,� =
 �-� ��I�  �% 1 �=�F
�����`�F
  =
f1� �0� `�I&  �%

!'" �1�4 (� �� �(?F J> R%�,� 4% &��,� �F��F�m �� >� r
 L	�@ �
�H. E,w�0# �0 LP�-�  =
 N+

�%���� �0 ��-'I 4% 4��I �%;  �F�F���!#  1 M��F�:B =
 N+�0 �
�%A<% �0� ?,�4' 4���?����� %I �� *+�

4!'" �0� L��	 4% ���F� ��
��%  ��(�m �� >� r
 �B ��1>�%. F��% �%�  LP�-��%���� �0# +4�	� �0 %�)"� ��I 

 h?F r�-(��%���� �0  .�F ��2020 LF
 . r�F
 �%F��%� �0� 4% *�� ���># �� �� 
+E  ��1�41 % \
�
 =
� 

\
�
 4% 4'?,�� �%+� 4	�\
  ��B ��!% 1 LF
+E �I;
� ��I 4% ��%��+* 4,:3 �0� %>� ) �% .����12581 ��� 0#( 

Jk�I ���<� – *),� )3/7841#( \
�
� =�1�!��  �%jF .�����% )22/3073 (�\ RI
�� 1 ��� 0Z ) �% .����

8/4495 ��� 0( 
 4%+E �%���� LF
 .� =
+�) �I;
� 
+E ��1�# �<I+U 61 �b��� \
�
 =
� =�1�!�� F%j� 

LF
. 
 4% 4��I �%+4 , %>��� 
+E \
�
� �� =
+& ��+M� �0� F%j� �1�1� F 4'?,� 4% M��-"��	
 ��!� =
M��- 

 ;��b�� @��# 
=
+E 1� G�H1 ���- !V �0� V
�  SCP 1 �1
�I A0�� 1��+M� �0� F%j� 4'?,� ��# �%t�  ��B
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 J> �I LF
"����=� 
�%� 
 L!�+E \
�
� <�b�P 4% 4��I �%O� k�%� M> �0 �% M> *^P�� 4� ��!" S0
�	�+  M�B

22/3073 0
 =
 ��� +E \
�
� LF
 ���%) * B �� .6 (�%��� 4!'"� \
�
�  4'?,�4���?�����  M�!"��
�  ��B .LF
  

  
 B1�6 :�G��= �	0-" X����  �0A>���/�A���,�  #��"��)" :R�,�)1401(  

  

b�G � c'�?-  

 4'?,�N0= ��B 4%��* 
�B+m �H
�� �= 1E F�,B� 
�
�� @ AB�30�� -%�� ��� .�F �� 4� LF
 �0� V
� 

"O 4%��* N!V �I 1 ���F;
� �B ;�"�F�" 1+� @�"��%� 
+E �M
O LF
 A0�� .�P �� .F��% �%� �0� 

��C"
 1�^I mF�I 4�	�@+� ��
�0�� 
�  yV�B 1 LF�,�NDVI .�F �� �0� 1996# 2001# 2005# 2010  12016# 

@ AB�3 A0��0�� 
 ��+E  .�F =
 �=�P2001  �I2010 4% � ��\1+�� �� ��B .�F �� 1 �0� 1996  12016 

�M
O @ AB�30�� 
O	
+A  LF
 4�B
� .� B
)7  �I13 .( �� .� B
 E+
@ AB�3 f��-@ ��("0�� I 1�;
� 

 ��B 4'?,� �� 
� M>N0= ��
� M�!"  LF
 ��B. ��" 4% 4��I �%+a 4% LF�  *� LP�-� =
 4� �B y<!� ���>

 ��B 4'?,�N0= � �% �%
�% 4188 ������ R%�� 
 h?F �� L-0+E  .�F �� 4'?,�1996# 45,5 �R%������� 
�
�� 

�I�� AB�3� 
 4� ���%+E �M
O  .�F ��2001 ��"1� !0���  4% 1 4�	�@42,8 ������  R%�� F��� LF
.  ��

 .�F2005 �M
O @ AB�30�� 33,3 ������ R%��#  .�F ��2010  4%42,7 ������ R%��  .�F �� 12016  4%

48,1 ������ R%��  .LF
 ��F��M
O %��4���+ 4eI 4F�� ��0 �% 1 �
+� �= M��%E � ��� ���> ��1�� 2001  �I

2010 
O	
 �"1�+!� LF
 4�B
� .M>  �1�1 ����� ���V 4% S0� 0 4"�V�1� J>�,��  1 4���?����� 4'?,� 4%

N!V ��F� �0� .�F �1
�� �0� V
� .�F �� 1 LF
 ���% �0� 2016  11996 I�I 4%U �M
O  AB�3@0�� 
O	
+A 

 +4�	� 
 A��� 1 LF
+E N!V M�T 4� LF
 ��F� �0�  .�F =
 4'?,�1998 G1�B  LF
 ��B M�,w�0 1 ��
� 4�
�
. 

 .�F ��2016 �1�1� F LB� 4% J>M��- 
O	
+A )�!T�� 1�^I �� 4� LF
 4�B
�+� ��
�0�� 
�  AB�3@0�� 

4% 4'?,� %�V� LF
 ��:!�E+
�%�,% . �"4C �� @�+S �M
O @ AB�30�� 4'?,�4% # �1�1� 0 4"�V�1� J>�,��  4%
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)�-% 4'?,�� ��
�.  A0�� J> 4T�0+�%� @ AB�30�� �S �� �1�1 J> 4T�0 1 ��B� O	

+A +�%� @ AB�30�� 


O	
+A �� +�%� � =
 1M
O 4F�� L��P 
O	
 1 M
1� ��0+A �=E �0� �%+� @����� �� �,�.  

  

 D�$&3: ��E�d J 9�,�
��)�� "�
 �]5 �� 7e�F� � "� R� ���C?)� �G ��/�A���,� �0A>�NDVI D�) �� �
" �f-��,�  

) 7e�F�=��?�,� TG��( �]5 �)�� "�
  � "��R�Q �
 � �'�G "g��� =)��?�,� TG��( ) �
��J 9�,=��?�,� TG��( D�) 

188 142,5 45,5 1996 

188 145,2 42,8 2001 

188 154,7 33,3 2005 

188 145,3 42,7 2010  

188 139,9 48,1  2016  

                       KVĤ���"��)" :  

  
 B1�7 :� �	0-�E�d J 9�,�
�� ) 7�� �G 7�F- ��/�A���,� �0A>��E�?F  R� ���C?)� �GNDVI  D�) ��2000  #��"��)" :R�,�)1402(  
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 B1�8: � �	0-�E�d J 9�,�
�� ) 7�� �G 7�F- ��/�A���,� �0A>��E�?F  R� ���C?)� �GNDVI  D�) ��2015  #��"��)" :R�,�)1402(  

  
 B1�9: � �	0-�E�d J 9�,�
�� ) 7�� �G 7�F- ��/�A���,� �0A>��E�?F  R� ���C?)� �GNDVI  D�) ��1996  #��"��)" :R�,�)1402(  
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 B1�10: � �	0-�E�d J 9�,�
�� ) 7�� �G 7�F- ��/�A���,� �0A>��E�?F  R� ���C?)� �GNDVI  D�) ��2001  #��"��)" :R�,�)1402( 

  
 B1�11: � �	0-�E�d J 9�,�
�� ) 7�� �G 7�F- ��/�A���,� �0A>��E�?F  R� ���C?)� �GNDVI  D�) ��2005  #��"��)" :R�,�)1402( 
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 B1�12: � �	0-�E�d J 9�,�
�� ) 7�� �G 7�F- ��/�A���,� �0A>��E�?F  R� ���C?)� �GNDVI  D�) ��2010  #��"��)" :R�,�)1402( 

  

  
 B1�13: � �	0-�E�d J 9�,�
�� ) 7�� �G 7�F- ��/�A���,� �0A>��E�?F  R� ���C?)� �GNDVI  D�) ��2016  #��"��)" :R�,�)1402(  

  

 ���S�G �*���� ��%5 � �-,�)�J� E,�RSP,)� 
��  

�,�� 4�-��0 m%
1� 4 ,+
 4% 4��I �%  �+��'� E% ��
�J�F� 0� yV�B �+��'� 1 �2+1 �NDVI  #�!" *b�P

��" .LV�F �
�H�% �"�F�@� m%
1� ���� 1� �+��'� E% M
�I �,�� m%
1� ���1 4% 4��I �% E+
�%�,%  ��0���� ��
�
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 4,�� 1 mF��� *'�-�NDVI  M
O� �%J�F� 0�#*� � ��
� 4% Z��<� �"�F�@� R%
�I f=
�% 4% L�-"  ��0

S� �I �B �
�H
 ��B��+ ��0���� M��=> a+��" .��B y<!� *'�-� ���� 1� mF�I 4�-%
1 ���� E�I Z�1

.��  �% �0�@ yV�B m%
1� �� Z��<� �"�F�@� ��0J�F� 0�4\�P �  .1�� &�� �04 �� ��0�!�  �� .��B

�� *'�-� ���� ��^V mF�NDVI 4%  d� =
 .�� �+�F #�+��" .�� �,�� �0  #�"�F�@� R%
�I E% �� .�"��% �
�

) E�I U+�\ �+��'� E+�Ik�%0,75 ����> 1 (F )10,29 4% (R%�I  4���2 .��
� &��I  f=
�% =
 *b�P .�� E+
�%�,%

 R%�I E+
4% M
�,�  ��1>�% L:� �"�F�@� .�� E+��:%J�F� 0�� J�<�"
 *� ��  M
O� &�� �% O" �?V 4?%
� .��B

) k�% E�I U+�\0,57A3 M
�I =
 ( *%�H �b�� h\�I 4% ���H 1 ���% �
���V�% �%�V �,%  ]"�+�
1 =
 �:��I

J�F� 0�LF
 *� � [ 4,�� *'�-� ���� ��^V �� ��
NDVI ��  4�B
� ���:% f=
�% �?V R%�I 4� L`@ M
�I

�I U+�\ �+��'� E+�Ik�% 1) E0,86 ����> 1 (F )50,81 4��� R%�I E,w�0 .���" U-� 
� (2  4% 4��I �% O"

) E�I U+�\ �+��'�0,82 ����> 1 (F )28,32�� J�-(� �%�V .�� #( 4% �"
�I R%�I .��B �`,� �+��'� ���1 *��

L	�" f=
�% *'�-� ���� [ =
 *b�P .�� ��
R%�I  ��" ��F�,� .�� S0 �+L-0 .  

  

D�$& 4����S :E,�RS �*���� � �
  NO�� �),?� Q�G �-,�)�J� "�
NDVI P,)� � �0A>� �� B= �
���/�A���,� 

�-,�)�J� TG�5  Q���5 k'�X   ����SF �>��"���  �-,�)�J� �/����  

�AO  0,57  7,83  0,011  Y = 8585/47 - 20566/91x 

 �&��2  0,75  10,29  0,008  Y = 29652/76 - 144606/57x + 
177896/09x2  

�-�,5  0,4  5,32  0,005  Y = 5/29 x-4/65  

�'��-  0,36  4,43  0,068  Y = 68729/32 (e-12/92x)  

  

�'d�5 � B���5������' ��G ��G,)�" ��/�A���,� �0A>� l�� (m
R) R� ���C?)� �G XRD  �XRF  

4"��" �0� LB
��% ��B  =
3 4���?����� 4'?,� 4?'" LB
��% ]eF 1 �B ��C"
 L:� ��=>+;�! XRD ��=> 1+! ;�

XRF ����> =�F� 4� �B +��"a �:"�+ M> 4% �0 = �� �
���" 1 .1�� ;��b+� B�� �B �0
�V ��
�. ���I 
��%
 ��� 

��"+a 4% ��B ���1> .1�� 1 �
���" ;��b  A<% 1� �� 4� �"
XRD  1XRF I 4% �:�"
 �� 1 LF
-`� ��� M>  �0

0
�VS LV
��3. 

/�-S�d ������' ��G ��G,)�" -�5�m  ;�� �GXRD  

 ��* B )14(  �I)17( �
���" ��"> =
 *b�PO B���+ XRD ��% ;�%�F�� "NI� ��"+A ��
�   �� 4� LF
 ��B

-`I 4% 4�
�
� 0
�V M>S LV
��3.  
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 B1�14:  ���,�-XRD  (d5��,=)��G ��G,)�" -�m5�           B1�15:  ���,�-XRD  ($�F=� n�F�=)��G ��G,)�" -�m5�  

  
 B1�16:  ���,�-XRD  (7�F�=)��G ��G,)�" -�m5�             B1�17:  ���,�-XRD ��G ��G,)�" -�m5�  

  

.1�� �� )5 (��"+a *b�P ��"> =
O B���+ XRD ��% ;�%�F�� "NI� L�W  -`I 4% 4�
�
 �� 4� LF
 ��B�  M>

0
�VS LV
��3.  

D�$&5: �?-'c /�-S R� Bo�e�d ������' XRD ��G ��G,)�" -�m5�  

8�o� R��  OI�
��  -��L  -��S -�
�  

��8 R�8�  ���L+  %I�L  3�@��	L  
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/�-S�d ������' ��G ��G,)�" -��m5  ;�� �GXRF  

 .1�� ��)6( ��"+a ��=> =
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�V M>S 
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��3.  

 D�$&6: �?-'c ��RS R� Bo�e'��	 ��G ��G,)� ��" -�m5�  
So3  Mgo  Cao  Fe2o3  Al2o3  Sio2  Sample 
٠٫٠  ٤٩٫١٧  ٨٫٨٢  ٤٫٤٢  ١٧٫٦٢  ٢٫٥٥  ٠٫٠٠  
P2o5  Tio2  LoI  CL  K2o  Na2o  Sample 
٠٫٠  ٢٫٠٠  ١٫٣٤  ٠٫٠٠٩  ٩٫٧١  ٠٫٤٨  ٠٫١٢  

 

/�-S�d ������' ��G ��G,)�" m>'d& ;�� �G XRD  

* B �� )18) �I (21( ��"> =
 *b�P �
���"O B���+ ��% ;�%�F��  N,+O���"+A ��
�   4% 4�
�
 �� 4� LF
 ��B

-`I� 0
�V M>S LV
��3.  

  
 B1�18:  ���,�-XRD  ��G,)�m>'d& "��G          B1�19:  ���,�-XRD m>'d& ��G,)� ($�F=� n�F�=)  

  
 B1�20:  ���,�-XRD        m>'d& "��G ��G,)� (7�F�=) B1�21:  ���,�-XRD m>'d& "��G ��G,)�  
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/�-S�d ������' ��G ��G,)�" m>'d&  ;�� �GXRF  

 .1�� ��)7( ��"+a ��=> =
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 �� 4� LF
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0
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D�$&7: �?-'c ��RS R� Bo�e'��	 XRF ��G ��G,)� ��" m>'d&  

So3  Mgo  Cao  Fe2o3  Al23  Sio2  Sample 
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P2o5  Tio2  LoI  CL  K2o  Na2o  Sample 
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D�$&8: �5��Q NO�� �
" >�>� R� ���C?)� �G m
R l�� ��G,)�� -��J�?�,/,"  

�A0-  $-�p' ,=�8� 
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P,)�  
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?��-��0-�  

S1 0,02  0,81  1,87  0,028  0,151  

S2  0,04  0,97  1,37  0,021  0,093  

S3  0,02  0,96  1,46  0,027  0,231  
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