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و بررس يبحث
و طبقهيآنال  سنگيهافيطيبندز

$�&( Q�$ &(�]�q[.[< �)^-< � K)#[#� ?��4:>)L�&(
�T
�:�4&I� ��T :�
�	&' g�-^ &:
�l&I6@ M-� N-> K[� 
� +)�4� -� �� _�<��( 5 a:(`; �
8l� ��4� -� 5���< ,0/ � �G��� �F&/ �n6/ 9lK[� 
O<))* g &)��� � B#[#� �� =&T ��. 
�( �4&I� ��T +5 -#/
"�4��IJ�$:_`; "0�0* �I	&' &e� �� .

�4��IJ�$:> �� _`; )��-6� ?:H#$ ,&� �( �4� a	  
SAMS���� :3.2$�&( ��-� ��-3�  � �	&' � &] 
cI

���A)K1* a�4:_`; )Absorption feature analysis(��@
�)( �;-< �(  � � -� &4 _`; 5 a� �G��� �
&#[#���f$�[� 
���� 0#@:>)?0* N�6/  �4.

ي جذبيزان جذب الگوهايميمحاسبه

�-3�  �  %��LI$  �(
���A cI)K1* a�4:� a	  ,&� �� _`; 
SAMS��)^�J M-� N-> �� _`; 5 a���
> Y)?

 0* �f$�[�
�-3�  +
%��( �� 5�-( ��2� �( cI:M-� N-> 
[b,c]�[d,e]5�#7 �@K1* �� �9�
� %0�N-> ���� ��-*

;-��%��( �� �@ �4:( %0* ��2� )&I2
5A �� _�<��( +�4
%0* _��I�  �-( %� � m�)wp�� [b,c]�wq �� [d,e](� �

� ,�"� &$)� N-�&	 �  %��LI$  �(  � _`; 5 a
�&@ �f$�[� &
c.
]�V) [� �G���
%��T &EJ�( �� �@ )2)�(  � �#� K^� c4�-

0#@/�� �G��
� �-6� &Ai = 1-([Wp,Wq])K1*9_�?� (
�4��IJ�$:(`; �� ��2� 
%�&' ��4�
 �  
�4��IJ�$ +
$�-> �( �@)<�6I�)> �� Y)?� m� �4��4-3�   � 0#4�:

� _`;�0#��� . 
� �$  +16� �4-3�  +
(`; � -� Y�
12<)0*�( %0* K)0#���Fe ( �
%�&' �  B.z  ��4�
4� -� �  �

�-J �( �I�( � n6/ � K[� &3��2� ���A �  , 0@&4 �@ 0#*�(
 0#I�4)0#���HF()K1*q.(64 ) ?2@ � �
�4-3�  +

$�&( Q�$ &(��4:>)?"#$��� �I	&' g�-^ :��@ �� �4
L.<) n
$�&( +����A �( �4)�4a:H#$ $�#*�* �)6)��
�#( 

�$  %0* .�")I� ��: &	 �( -3�  &4 
	 0#)a
1�^�J ���

�N-1�-� �5-
��@ �� &^�#/ %�&' ���4:�$  �I�( � ��2� 
]y[.N�0;� &	 
�40#:�-1�-� ���&I1�  ���4-3�  K��/ �@ :

> �� %0* %04�2� _`;)?�4:H#$ %&I�' �� �4:(�<��( �
� �d �  �^}J g�-^ �(  ��0#@.

,-$&����@ �(`; :�4� -� +
&<%&I�' �� �4M-� N-> :-
4:�q/s�<V/85-
 �  �*�� �&I��&1)� Y
&	 +4A :�4)Fe3+(

�&	 �)Fe2+(g�1).)$ � �40)�@  +4A �� 5-
 �Y)	�� :�4
 K)�@��0)4)OH-1 (Q� � �40)�@��0)4 �� ��4H2O�� 

���@ 5-
 �� 0(A :�4CO3
-2g�#(&@ �� 5-
 � �4SO4

-2 g�L�-$ 
���@ ���$  �<�L�-$ :�4 .�� �-;-� R}IJ ?)>���@ :�4 -

%&I�' �� �<�L�-$ � :0)L�-$ ��<�#(&@ ��<�1).)$ :�4 :
M-� N-> :�4q/s�<V/8�9�<V�y�<�q��  � &I��&1)� -

��@ �( �L)>0#7 �"#$��� �� �f)@&< :� �&( �2�� : &( 5 -<
�	&' .���@ �J&(��2� �4���@ &3
� �  &< �� ��� �0#I�4 �4

@ �L)> :�4� -� �@ �<�-^%&I�' +
  �� �	�M-� N-> :�4
���@ �  :��)�( �0*�( Q&I$� ���64 ��f
&�< �
 �45A : � �4

�� � � �)�2< ���' 0; �-> �( 5 -<]�U .[
�I*&$ �< %0* B)@&< c4 �( �h-6k� _`; :�4-3�  :�4

%�&' +
  �  �@ 0#4� �d �  c4 �   0; � �]� �(  � ��-6� :�4
B)@&<� a)���A �� �4��-' 5 -#/ �( �4� �-6� �$�&( �L)> :�4

 �
"�
��� �L)> :�4-3�  "�� ��
 �-*)K1*V.(

� )��% <-M-� N)  �?3شكل� 5�&@ ��2� _(_`; 5 a)� �f$�[� 
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<� ;`): B.z  �3-4�4شكل �� %0* %04�2� � ��2� )?�4:$�1k�  �H#$ �4:k��E� ��-� ��E#� �) &(:N�0; �( �4-3�  b&* ��k; &� 
#@)0.(

<: �3-1�4جدول _`; )L� &	 �
�40#:��kL�  � Kk	 ��4 M-� N-> �� :d&� �l%�<-@ a�&] 5���� ]y.[ 
-3� :_`; M-� N->�4:(`; � &	
�40#:��kL�  � Kk	 ��� &( &P-� :M-� N-> �4:(`; �

FUVs/Uys lVss/qyslq9s/q8sl�8ss/yVs � g &P )�-.( 5 0 Fe+3
/Fe+2�@  �� )4 � �40)�@��0)�40 

LUys ��( N��I� πlπ	�&.@��)K
CA 8�Us/8�VUl�tty/�ttsl�yysl�xUs/�xV8l899U/899q ���G�4:*�k<�  �lCO3

2�.@ �� )�
CD 8�qs/8�9Ul�txy/�txsl�yUs/�xqsl89�y/89�U ���G�4:*�k<�  �lCO32�-��� �� )�
CI 899U/89�U ���G�4:*�k<�  �lCO32�.@ �� )�l�-��� )�
HE �y8yl�Vqs ���G�4:*�k<�  �lOHT  �� )g�0 

HF 8q98l89qsl88ssl�qsyl�t�8 =�k<�  H2O�lOHg�Z$0.	 �� �4

HFc 8�yyl88VUl89qyl�qsyl�t�8 =�k<�  H2O�lOHg�Z$0.	 �� �4:�.@ )c� � 
AM )�tsq(8�8s l8q8yl89qq l�qsql88ss ��G��4:*�k<�  �AL-OH �OH--1�� �� 
�
AK 89x8l89syl88ssl8�Usl�qsyl�9t8 =�k<� OH-�–AL-OH �-d�@ �� )#)�
MA )8qUy(l8��Ul�9t8l89yyl89sy =�k<� Mg-OHL�A �� )N-f�4
Fe 88Vs =�k<� Fe-OHT  �� )g�0( ��4)<-)����-< ��) &.@ �+
T-'-.	 � �)�
N>)&�< � R�^ ?
5�0( �f_`; 
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� 	& ��1k�  ?��4-3�  �( :-3�  �_`; :>)L$(<5شكل
�40#:(`; �' K1* �� &P-� )&:�4-3�  :>)L�.

ب ميارتباط و آناليزان الگوهاين ييايمي ژئوشيزهاي جذب

H#$��@ �  �4�12< �4)%0* K &(�#( �0� 
> +)(�<��( ?�
Y
�  � H#$� �  5 -<
��"
@&< Y)EJ B�> �  )?�4:

�(�<��(�
 a;  :��@ )��
5�� � H#$ 4��5A �( Q�$  &( �4
�&; 0^�����@ ��&@ ���A&( �H#$ �� &e� ��-� .��3#4��@

H#$&�< �4
��f��@ Y< )��
> �0#*�( )(�<��( ?�5A�� �4
%&I�':M-� N-> �4:8�<8V�)� �4�f* &I��&1
��:�(

>)��@ ?�.^  �5A�� � �4 ]�U .[ 
k< � 0�8���A H#$ ��-6� )*-d� a)6)��
� �  � �0�0* )5�

�4�-I@�	 � &^�#/: 
���A +)� �a)5 aFe2O3� �)� a)5 aLOI 

)
� �)%��* K@ 5 a�4:��-6� 5��� (a'&(
( �< 0�0* %0) +
+
-3�  �� � ��:(`; � �� B��z 
!4�ST +
#k�F� �HF 

)N�0;�(#k� ��f<� �� �:T  � )#@  0)c.�)-3�  _`; 5 a:
>)L�HF� �)� a)-3�  _`; 5 a:>)L�Fe &( :5�64 

��-6� 0�0* �f$�[� �4)%��6* N�0;8(( ,�"� &$ �)� +)5 a
Fe2O3-3�  �:>)L�Fe � ��f<�  
��:EJ�#k� �� �:�(

R2 = 0.71��3� �
6I�y�/s0* %04�2� .()� +)5 aLOI 
)%��* K@�4:��-6� KJ � (-3�  �:(`; �>)L�HF�)a

 � ��f<� 
��:EJ��(R2 = 0.76�-( � &]&( .)K1*U�x(

�  �2�L)> _`; :�4-3جدول �
�)6)*-d� a)���A��H#$ ��-6� .
LOI %   ±0.01 �L)> :-3�  _`; 5 a)� HF Fe2O3 % ±0.01 _`; 5 a)� �L)> :-3�  Fe ��-6� 

U/� s9UV8V/s yV/q s8U�V/s -
�-� &'�
��
xx/� s9qV9x/s q9/V s8U9t/s �
�-
�-� &'�
��/� s9�qUy/s sV/V s8U9/s �
�-
�-� &'{
�/� s8yyt8/s q/U s8UqV/s �
�-
�-� &'�
�/� sqUs�x/s y/q s8UUV/s �)#' �)� &'�

{�/� s8y�VV/s �8/q s8Vxyq/s �)#' �)� &'�
�/� s8V9Uq/s qx/q s8UsU/s �)#' �)� &'{

��/� s8tqV/s x�/q s8U�x/s �)#' �)� &'�
��/� s9�98�/s V�/9 ss8�/s �)� &'�
{�/� s9q/s t9/8 s�xVVV/s �)� &'�
{/� s99yxt/s q8/9 s8stxy/s �)� &'{
�/� s8qqyt/s qq/9 s8���8/s �)� &'�
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y = 0.0088x + 0.0227
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ايشناست سنگيو اهميفيطيرده بند ين رده بندي در

� 0k<�y-3�  :>)L�> �  )(�<��( ?���-6� �4:� %��C< H#C$ 
�$�#* � �* �&( �a��&(�
0�0* .�"�A � �
��-6� �@ �4:H#$ 

0#7 �  \�	 ��E#�-3�  :� ��0[� ��2�)KC�� HF �Fe (
T)�&:@�G � %�&@ �@&< �  )B�4:��@ )��
��IJ�C$ �
���C1�

 0��-(
%�� +0#(:>)L�&�< 
��f %�� �C( 0C#(:H#C$ �#C*IJ�
� -�64�%�&' � �* � �4:.@�� &' %�&' �� K��* H#$ C)��

* �.L��-C4 � �.L��-C4 %�&' C) .C$  %�&C'� ��)&C( ��  � �
�	&' .
&( ���A g�f$�[� Q�$ :%�� �4:Q�$  &( _�<��( g�0] �( 

.@ _�<��(�>)?K] 0CG �  �4x&�@ 0CG � 0C^�� yV0C^�� 

%�� g�-^ �( _�<��(�4:�� _�<��( g�0] �( V%�� %�&C' 0C#(:
0�0* .�)-3�  _`; 5 a:HF �C$ �� 0C^�� �2C4 �< &L^ �  

� � %�&')-C3�  _`C; 5 a:Fe %�� %�&C' �� �� 0C#(:0C* 0�.
)N�0;9(

 &(
3�-37 Q�$  +��4-3�  �d �  :>)CL� &C( :%�� 0C#(:
H#$ 0( �4
%�� �C( �I�( � �0/ ���� �@ �$  g�-^ +:�C( 

-3�  �Z$ _�<��( g�0]:(`; �( �C@ C)&I2
�� �  � g0C* +
64 �( �I�( � %�� �( % &64)<&< +C)C� %���A B�0�-C*. &C( C
 +

��-6� Q�$ �4:�� �C�E#� H#$ �y%�� :>)CL�%�� 0C#(:
0�0* )N�0;q.(
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0�� �(3Q}@ :-3�  _`; 5 aجدولf�A :�4HF :-3�  _`; 5 a)� �FE.
�0f�A Q}@ Q�1k�  5 a)� Q}@Fe _`; 5 a)� Q}@HF _`; 5 a)� 

��s%<s./ss8-./ssx ss8/.<
�%��l���./s��-./s8x �./s8-./sq 
{%{�l���>./sq 
�%��l{�

�6
4Q}@ ��-6� %0#جدول� �L)> :�45 064 ��E#� 5-'&'� � +
�|A H#$ :�4.
�.@ Q�1k� % _`; 5 a)�HF _`; 5 a)�Fe �0f�A Q}@ _`; :-3� � _`; :-3� � �L)> :-3� ��-6� ,�� ��-6� %��6*

��/� ��{/� ��w/� � HF2 FeO 5HF2FeO �)� &' z%�� -4 &) �
Uq/s ���/� ���/� � HF2 FeO 5HF2FeO %�� -4 +)����-< �)� &' �
�{/� ���/� ���/�l � HF2 MA 5HF2MA %�� -4&)z +)����-< �)� &' {
w�/� ���/� ���w/�l � HF2  5HF2 +)����-< 5�0( �)<�63T �
��/� �{{/� ���w/�l � HF1  5HF1 �)<�63)� �)� &' � �
��/� �{�/� ���/� � HF1 Fe1 5HF1Fe1 �)<�63)� �)� &'2 w
�/� ���/� ���/� � HF2 Fe1 4HF2Fe1 � � �)<-)( �)� &' �

��/� ��w/� ���/� � HF2 Fe1 4HF2Fe1 �)#' �)� &' �
��/� ���/� ���/� � HF2 FeO 4HF2FeO %�� -4 �&(�' �
{�/� �w/� ���/� � HF2  4HF2 %�� -4 �)� &' �� 

{�/� �{�/� ��w/� � HF1 Fe1 4HF1Fe1 �
�-
�-� &' �� 

{�/� ���/� ����/� � HFO F 4HF %�� -4 ��)* �� 

��/� ���/� ���/� { HF1  3HF1 %�� -4&)z ��)* �{ 

��/� ���/� ����/� { HFO  3HFO %�� -4 �)�-�&< ��)* �� 

��/� ���/� ���/� � HFO Fe1 2HFFeO1 %�� -4 ��)* �.L��-4 �� 

��/� ���/� ��w/� � HFO FeO 2HF0FeO ����' �.L��-4 �w 

��/� ���/� ���/� � 2N %�� -4 �).$  �� 

��/� � � � 1N %�� -4&)z ��)* �.L��-4 �� 

�;-< K(�] �I1����� ��-� �� �@ 
��:.C$  � �-6� �$ )�
* �.L��-4 �%�� -4)����-< � ��)BC.; �-CJ �(  � �� �;-< +

0��&@ 
%�� �� ��-6� �$ �@ �$  +:_�C<��( g�0] �( 8� &C] 
�( _�<��( K@ �� � 0#I	&')k� ��)L�� �( �f�� 
H#C$ &3 �C4

 � 5�2� �-J � �0#4�)K1*8(��� �� �
.$  �( ��)�%�� -C4 �
� ��-6� �� �7&' 
C.@ _�<��( �  &3�kC� )?&C<:�0C�� ��-J&( 
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Vt/s sV9/s ssU/s V HF2 FeO 5HF2FeO � &')�z)%�� -4 & �

Uq/s sVx/s ssq/s V HF2 FeO 5HF2FeO � &')����-< �)%�� -4 + 8

y9/s sqV/s ss�/sl V HF2 MA 5HF2MA � &')����-< �)z +)%�� -4& 9

UV/s sV�/s sssU/sl V HF2 5HF2 <�63T)����-< 5�0( �)+ q

xq/s s99/s sssU/sl V HF1 5HF1 � &')� �)<�63)�� V

Vy/s s9y/s s�x/s V HF1 Fe1 5HF1Fe1 '� &)� �)<�63)�2 U

q/s sqy/s s8�/s q HF2 Fe1 4HF2Fe1 � &')( �)<-)� � � x

q8/s sqU/s s8x/s q HF2 Fe1 4HF2Fe1 � &')#' �)� y

qq/s sxt/s ss8/s q HF2 FeO 4HF2FeO %�� -4 �&(�' t

9y/s sU/s ss�/s q HF2 4HF2 � &')%�� -4 � �s 

9x/s s9q/s s8U/s q HF1 Fe1 4HF1Fe1 �-� &'
�-
� �� 

9y/s s��/s sssx/s q HFO F 4HF *)%�� -4 �� �8 

8y/s sq8/s ss�/s 9 HF1 3HF1 *)z ��)%�� -4& �9 

8y/s s�y/s ssst/s 9 HFO 3HFO *)�-�&< ��)%�� -4 � �q 

�8/s s�8/s s��/s 8 HFO Fe1 2HFFeO1 * �.L��-4)%�� -4 �� �V 

�y/s s�V/s ssU/s 8 HFO FeO 2HF0FeO ����' �.L��-4 �U 

88/s sst/s ss�/s 8 2N .$ )%�� -4 � �x 

st/s s s � 1N * �.L��-4)z ��)%�� -4& �y 

 برداشت

 
2C4�ST ��@ +� &C( :C$�&( ���� �C
��:\C( �� � �C4-3�  

>)L�H#$ �4:� %��LIC$  �( 5 064 ��E#� 	)YZC$0.{�C( 

���A �-e#�)0#( %�&' �a:1L< �C) YC
-C/ +%� � �� F�  �C4:

%� -4�� :�	&' g�-^ .�L< �()�4� �-6� &:>)L�H#$ � �C4

�4-3� :G�� �� _`; )�:Cd&� M-� N-> �l� %�C<-@ m&C$�&	 

�4� -� ��f<� :@&< � ��IJ�$ �( _`; )B�C4:� �-C6� �H#C$ 

>)L�5A��� c4 �( �4
%�� �� � 0�0* ���4:>)L�oC�2� �

f* �( � 0#I	&' � &])���C$:%� � %0#"#C$ �� Q�C$  &C( �C4:

> &	)L�> 0#7 �)L�.(�] �)C$�&( ��-C� �� 5A ����� �C
��

0�0* .�I�
@�G X��4-3�  �LG �  :�C4� -� &>�CJ �C( _`C; :

��(
-3�  �LG �")I��� � Y:��� �
>)L�%0#"#$ �� �C4:�C( 

> g�0CC])CCL��CC4 KCC�� h�CC( 
&Z
��CCkE] �CC@ �CC$  5- ��  � �CC� 

��$��1*A:�$�#* �
�H#$ k< �  %��LI$  �( �4))]� K[� +)n

M-� N-> � 0#6� -< �4�0#@ .&>�CJ �C( &I$  %0#"#$ K(��� ��

�4� -�:I� �� � +�T )1L< g�0] �")> Y)L��()kC� ��)�� ?

���
.f] ~-� �( ����4� -� K1* �:�C(  � _`; IC$����CLG 

�4-3�  � %�&1�:> �� _`; )��� ?�
0�0C* -[� .N�CG&4 �C(

www.sid.ir


Arc
hive

 of
 S

ID

www.SID.ir

0.; ���%��6* �����(�{�� %�� � a)���AH#$ �L)> :0#(��E#� 5-'&'� � +
�|A :�4 �� 5 064 :. . .��

�0[��
.^  ����o< �  %��LI$  �� 
��C$��1*A �&I$  &:\C�	 

��0[� � 0k<:%�&' �  �4:.@��6< � �$  H#$ 
da; a)�C( g�

�2<)]� K[� �)�4� -� � �4 M-� N-> n:(`; �&
`T 5���  

�)��. 
24�ST ��@ +���!4�SCT Q�$  0� -< �C4:�
�� &C3

��)�#:"#$��� �� �)G -� a�' � &] �(�2� )�&.

يدردانق

-�CC
� a3CC$�Z$ N�CC6@ �CC���� 5�'0#�:(�&CC$ �   � &12CC< �)&

�]A _�#; �."� ,&I[�:4 �&f"< &I@� C)&[< g�
&C
5 �� � � �

0�� � ,&I[� .�4&e�: 
C6./ DEC$ �-Cf�( Bf$ 5�2��C���� 

�$  %0*.

 مراجع

[1] Hunt G.R., Salisbury J.w., "Visible and near –
infrared spectra of minerals and rocks: XII. 
Metamorphic rocks", Modern Geology 5(1976) 
219-228. 
[2] Salisbury J., Walter W., Louis S., Vergo 
Norma, "Availability of a library of infrared (2.1-
25.0 pm) mineral spectra", American Mineralogist 
74(1989) 938-939. 
[3] Clark R.N., "Spectroscopy of Rocks and 
Minerals; and Principles of Spectroscopy", 
Manual of Remote Sensing. Remote Sensing for 
the Earth Sciences, (A.N. Rencz, ed.) John Wiley 
and Sons, New York, 3(1999) 3- 58. 
[4] Salvi S., Mazzarini F., Doumaz F., "Spectral 
Reflectance measurements of geological materials 
in northern Victoria Land, Antarctica", AIT 
Informa, Rivista Italiana di Telerilevamento 
23(2001) 45-54. 
[5] http://speclab.cr.usgs.gov/
[6] Povarennykh A.S., "The use of infrared spectra 
for the determination of minerals", American 
Mineralogist 63( 1987) 956-959. 
[7] Kruse F.A., A.B. Lefkoff, J.W. Boardman, 
K.B. Heidebrecht, A.T. Shapiro, P.J. Barloon, A.F. 
H. Goetz, "the Spectral Image Processing 
System(SIPS) – Interactive Visualization and 
Analysis of Imaging Spectrometer Data", 
REMOTE SENS. ENVIRON 44(1993)145-163. 

[8] Longhi I., Sgavetti M., Chiari R., Mazzaoli C., 
"Spectral analysis and classification of 
metamorphic rocks from laboratory reflectance 
spectra in the 0.4-2.5 µm interval: a tool for 
hyperspectral data interpretation", Taylor & 
Francis Ltd. INT. J. REMOTE SENSING. 
22(2001) 3763-3782. 
[9] Mohajjel M., Fergusson C.L., "Dextral 
transpression in Late Cretaceous continental 
collision, Sandandaj-Sirjan Zone, western Iran", J. 
Struct. Geo. 22(2000) 1125-1139. 
[10] Mohajjel M., Fergusson C.L., Sahandi M.R., 
"Cretaceous–Tertiary convergence and continental 
collision, Sanandaj–Sirjan Zone, western Iran", J. 
Asian Earth Sci. 21(2003) 397– 412. 

]��[4�Z$ �~ �&' .�"�-C��&IT:-6"� �-<-.T �C/ C) �C( 0C�-�  Y
*&3���
� &' &( %S)d-I)�40"&CI@� ���C$� �:)�9xy(%�32C� � �

(&<)�� %�&' �5 &�< c.k� �)$�#* +�.

]�8[���( :~ &	 .Ck� �)�� +C
&:b.�"C�[(�� �2C#� ��-C��� 
[�)�� \)IJ�#* +�� &' )d-I)�40: 
1< �( 5 &)�C����� &( ��


M0##$ �-[� � l$)5�;&"h��� �/-6"� �����7 g)�C64 +
!

C�� +6"�  ��h�$)C$�#* +� C
5 &)�9xt(&f< �C
� �aVq�l

V9t.

]�9[^]��)5�,.�"C$�&(�:�-C��&IT H#C$ :�C4 �|A C
+�
�-'&'����E#� �627 5�(�o]  0645"��T
5�C$�#*��@ �C����

0*�  )�{�{(�5 &�< %�32� � .�� %�&')$�#* +�.
[14] Grove C.I., Hook S.J., Paylor E.D., 
"Laboratory reflectance spectra of 160 minerals, 
0.4 to 2.0 micrometers", JPL Publication, 
(Pasadena, California: Jet propulsion Laboratory), 
(1992), 92-102. 
[15] Rueda C.A., Wrpna A.F., "SAMS (Spectral 
Analysis and Management System) User's 
Manual", Center for Spatial Technologies and 
Remote Sensing Department of Land, Air, and 
Water Resources University of Califor nia, Davis, 
Version 2.0 (2003) 21-22. 
[16] Vincent R.K., Rowan L.C., Gillespie R.E., C. 
Knapp, "Thermal-Infrared spectra and chemical 

www.sid.ir


Arc
hive

 of
 S

ID

www.SID.ir

+�G ��@�$ �5a3��:�&"� ��4�*5 &
  �$�#* ���@ � �$�#*�-.( �."� �w

analyses of twenty-six igneous rock samples", 
Remote Sensing of Enviroment 4(1975) 199-209. 
[17] http://eo. usgs.gov/ 
[18] Abrams M., Hook S., "ASTER User 
Handbook", Version 2, NASA/Jet Propulsion 
Laboratory, Pasadena, ( 1998) 6-10. 
[19] http://asterweb.jpl.nasa.gov/

]��[+�G4�*��G)+�c��@ 5a3�� �@�$ �N��C/ ��&C"� :

�g &("���A)f* � a)���$:>)L�H#$ �4:�C( 5 0C64 �C�E#� 
> %�3I$� �  %��LI$ )?�� X#$)#�Fieldspec3 � a(  j: &C( :

"#CC$��� g�CCk��E��"�640CCL4 gh�CC�� �CC/-6"� )4 +�CC6
!

<��-d�) Y
5 & )�{��(�2�� 5����$ �5 &�< �� �&(:�-2@ .��

�[L^.

www.sid.ir

