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Drought is a significant natural disaster that requires monitoring to control and 
minimize its damages. In addition to climate-based drought indices, remote 
sensing drought monitoring indices are widely used today, especially in regions 
with limited climate data. These indices utilize satellite images and provide 
valuable information, resulting in relatively good performance. Furthermore, 
composite drought indicators are relatively new and multi-variable indices that 
combine remote sensing indicators for monitoring drought. Studies have shown 
that the effectiveness of these indicators can also be influenced by the study 
region. Given the importance of evaluating the performance of new methods in 
monitoring drought, this study compared the performance of a composite drought 
monitoring index, CDI, with the VCI, TCI, VHI, and PCI in Chaharmahal and 
Bakhtiari Province, Iran. CDI is a combination of VCI, TCI, and PCI. The values 
of the indices were compared with the SPI for the period of 2001-2020, with a 
time lag of 0 to 8 months by calculating the determination coefficient. For each 
index, the lag time that provided the highest R2 was identified. Precipitation data 
from 19 rain gauge stations in the study area were used to calculate the SPI on 3 
and 6-month time scales. The results showed that the CDI presents by far the 
highest correlation with SPI values. The coefficient of determination for the VCI 
on a 6-month time scale with a 3-month time lag was on average 0.30. For the 
TCI, the average R2 is 0.50 in both the 3 and 6-month time scales without a time 
lag. The average R2 for the VHI on a 6-month time scale with a 2-month time lag 
was 0.41. The average coefficient of determination for the PCI index on a 3-
month time scale without a time lag was just 0.32. The CDI index provided the 
best performance, with an average R2 of 0.73 in both the 3 and 6-month time 
scales without a time lag. While VCI, TCI, and PCI individually showed weak 
matching with the SPI, combining them into the CDI resulted in a significant 
correlation with the SPI. 
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 ���B %�@�) L�
2 F(^%*%Z"�� �� 8#9�[
 ���
 ��5

 ,��R ��8  C@�� �� F�� F��#) T$�%` 8	 ��� L�!" c$�(" .H�� ��� 8V���SPI  �VCI 3� b��:
 �� 85�


8� b��:
 8� H�." %�	� �� 85�
��&(.$��5 ��3� b��:
 �� G�"���" 35�	 8� 8R�) �� 8(�9� .H�� %(! H�." 85�


8� b��:
 8����� ��%� F��#) T$%` L��� %)a�� �85�
3� ��5U��N 85�
3�7

 
��� L���
 ��� L�!" c$�(" .����



 %)a�� �
"�
2 ��5%�@�) %$�� 8� H�." ��
 ���B %�@�) L�
2 �� _��[)F��XO5 .�����  H�� F$� %&"��� c$�("

 C@��SPI  �VCI  �%)a�� F��#) T$�%` ����� 8	 
��%� ���� �� c$�(" %$2 �� .�"���" ���$2 8��!) %&$� $ ��

.H�� ��� 8(��x* 3$�O" 8� ��"���  

 L�'M8 �.��5� (�" (���< ^.�U  :SPI  �VCI  �;��- V��5� ��3  �6  �;��- ��S�< �" �
��4 ��� 

_.��  %�;��GE/.�  �
�� �) �
�� @� 

1 ��
�� 0,4828 0,5490 

2 ���� �$�� 0,4246 0,5372 

3 %��%� 0,4445 0,4527 

4 ����� 0,0800 0,1430 

5 %(!9�B 0,1947 0,1889 

6 2�%�B 0,2031 0,2603 

7 89� �%* ��5� 0,4462 0,4898 

8 LM7�� 0,1954 0,1907 

9 h�O{%
 0,1029 0,1424 

10  %� c�
o�(^�  0,1855 0,1565 

11 L�{�" 0,2380 0,3195 

12 H��%� 0,3026 0,3306 

13 L��� n�� 0,1581 0,2037 

14 %��	 o���� 0,1310 0,1375 

15 8O!B L�$ 0,0570 0,0917 

16 
"�9� 0,2309 0,2380 

17 �%*6�� 0,2342 0,2828 

18 L�:"�R 0,2449 0,2585 

19 ���� E(�� F�&"��
  0,5162 0,6572 
    0,256  0,296 
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�/.�5� SPI  �TCI  

 ,��R9 ��:
$% %`$T #)��F ��F  C@�� ��SPI  �TCI  @�) L�
2 F(^%*%Z"�� ���% h$  ��
 ���%�� �$��&(.�5� 

 8#9�[
 ���


 8V�����	�(" .$c 
 L�!"
� _��[) �5��F SPI  �TCI � %�	� ��$��&(.
 8� H�." �5�L��  _��[)

� ��R�
�F ��:
$% SPI  �VCI ��%(! b��� %� .H�� 8� �c$�(" %$��:
 F�� F��#) T$%` F�&"��
 ���SPI  �TCI  ��

��&(.$� UA
L���� ��5 8� h$��" 
4��0,50 

.����  

 
 L�'M9���� (�" (���< ^.�U : *�
SPI  �TCI  �;��- V��5� ��3  �6  �;��- ��S�< �" �
��1 ��� 

_.�� ��GE/.� %�;  �)�
��  �
�� @� 

1 ��
�� 0,6917 0,7475 

2 ���� �$�� 0,6371 0,6590 

3 %��%� 0,7148 0,7419 

4 ����� 0,4259 0,3987 

5 %(!9�B 0,4033 0,3689 

6 2�%�B 0,5782 0,4939 

7 89� �%* ��5� 0,6934 0,6938 

8 LM7�� 0,5453 0,5385 

9 h�O{%
 0,6384 0,6756 

10 o�(^� %� c�
 0,5543 0,5744 

11 L�{�" 0,4829 0,4932 

12 H��%� 0,7187 0,7395 

13 L��� n�� 0,4747 0,4794 

14 %��	 o���� 0,4516 0,4158 

15 8O!B L�$ 0,4111 0,3918 

16 
"�9� 0,0079 0,0171 

17 �%*6�� 0,2295 0,2341 

18 L�:"�R 0,1848 0,1866 

19 ���� E(�� 0,5908 0,6050 

F�&"��
 0,496 0,498 

  

 �/.�5�SPI � VHI  

 ,��R10 F��#) T$%` c$�(" ��F SPI  �VHI  
"�
2 ��5%�@�) 8� y��%
2  �%)a�� F��#) T$�%` ����� 8	 ��


L�O5 .H�� 8(��x* 3$�O" 8� �� ��� 
"�
2 ��5%�@�) %$�� 8� H�."8"�*

 L�!" ,��R 8	 H�." _��[) L���
 �5�

 8�SPI  �TCI 8� P�Q@8� 85�
 8� 
"�
2 b��:
 ��%�U��N ��� .H�� 8(^�$ 35�	 
�R�) 
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 L�'M10���� (�" (���< ^.�U : *�
SPI  �VHI  �;��- V��5� ��3  �6  �;��- ��S�< �" �
��2 ��� 
_.�� ��GE/.� %�; �
�� �) �
�� @� 

1 ��
�� 0,5584 0,6586 

2 ���� �$�� 0,6042 0,6679 

3 %��%� 0,5601 0,6538 

4 ����� 0,2108 0,2263 

5 %(!9�B 0,1819 0,1733 

6 2�%�B 0,4940 0,5133 

7 89� �%* ��5� 0,6039 0,6653 

8 LM7�� 0,3489 0,4125 

9 h�O{%
 0,4924 0,5581 

10 o�(^� %� c�
 0,3711 0,3966 

11 L�{�" 0,2975 0,3527 

12 H��%� 0,4812 0,5472 

13 L��� n�� 0,2688 0,2974 

14 %��	 o���� 0,1900 0,1985 

15 8O!B L�$ 0,1323 0,1547 

16 
"�9� 0,0636 0,0794 

17 �%*6�� 0,2501 0,2583 

18 L�:"�R 0,2580 0,2739 

19 ���� E(�� 0,6064 0,7182 

F�&"��
 0,367 0,411 

�/.�5� SPI  �PCI  

F��#) T$%` c$�(" ��F SPI  �PCI  
"�
2 ��5%�@�) 8� y��%
0  F��#) T$�%` ����� 8	 (
"�
2 %�@�) L���)

 ,��R �� ���� 
"�
2 ��5%�@�) %$�� 8� H�." �%)a��11 L�O5 .H�� ��� ���� L�!"8"�*

 L�!" c$�(" 8	 �5�

 %$��:
 F�� F��#) T$%`SPI  �PCI 

 F�$�7 �(�."U��N 8( " .���� %$�� dM@ %� 8 �$� 8R�)C@��34�� ��5 -

2�����  ���:
 �8#9�[
 ���
2R 

 %(!�� 85�
 3� 2� ��
 8� 
"�
2 b��:
 8� y��%
.����   

 L�'M11���� (�" (���< ^.�U : *�
SPI  �PCI  �;��- V��5� ��3  �6 �;��- ��S�< [�'" �
�� 
_.�� ��GE/.� %�; �
�� �) �
�� @� 

1 ��
�� 0,5637 0,5112 

2 ���� �$�� 0,4922 0,4449 

3 %��%� 0,5337 0,4971 

4 ����� 0,0069 0,001 

5 %(!9�B 0,0285 0,0296 

6 2�%�B 0,5004 0,4638 

7 89� �%* ��5� 0,4417 0,4136 

8 LM7�� 0,5118 0,5157 

9 h�O{%
 0,1078 0,1051 

10 o�(^� %� c�
 0,5183 0,4758 

11 L�{�" 0,4432 0,4236 

12 H��%� 0,6053 0,5610 

13 L��� n�� 0,0429 0,0500 

14 %��	 o���� 0,0000 0,0011 

15 8O!B L�$ 0,0039 0,0012 

16 
"�9� 0,4049 0,3717 
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17 �%*6�� 0,2357 0,2006 

18 L�:"�R 0,2698 0,2616 

19 ���� E(�� 0,4091 0,4081 

F�&"��
 0,322 0,302 

  

 (�" f��<��SPI D�< RS�� ���� @�1) *���-�CDI  

 ,���R12  �13 %$��:
 2R ��F SPI  �CDI  
"�
2 ��5%�@�) 8� y��%
0  � (
"�
2 %�@�) L���)6  ����� 8	 �� ��


8� ��"��� 
"�
2 ��5%�@�) %$�� 8� H�." �%)a�� F��#) T$�%`8(��x* 3$�O" 8� T�)%)L�O5 .�"�8"�* ,���R 8	



 L�!" %$��:
 ��5�2R ���� 8� y��%
5 C@�� ��	%)��
 34�����2�� CDI  
"�
2 %�@�) F(^%*%Z"�� L���

8�U��N G��I 8� y��%
 F��#) T$%` %$��:
 2� %)a�� 
�R�)CDI  
"�
2 %�@�) ��6 

 85�


 l�O4
 �� .���� L��)

 C@�� H^%* 84�("CDI 

 8V��� 8#9�[
 ���
 8:[�
 �� 
9�. !@ 3$�7 H�R �� 
����
 �(�." 
$���	 .�5�

�%�
 �OA
 �� )1400 ( ��"8#9�[
 ���� 2�� 8�$��
  �% �O�C@����5 PCI �TCI �VCI 	%) C@�� ���
 SDCI 

L�%$� ��!	 �� ��(@��%7 ��� L�!" c$�(" .&(.�O5
 	%) C@����8#9�[
 ���
 
  C@�� ��SPEI C@�� %$�� 2� -

34�� ��5.��� %)a�� ����2�  

 L�'M12���� (�" (���< ^.�U : *�
SPI  �CDI  �;��- V��5� ��3  �6 �;��- ��S�< [�'" �
��  

_.�� ��GE/.� %�; �
�� �) �
�� @� 

1 ��
�� 0,7587 0,7444 

2 ���� �$�� 0,7392 0,7534 

3 %��%� 0,8360 0,8374 

4 ����� 0,5702 0,5630 

5 %(!9�B 0,8033 0,7896 

6 2�%�B 0,7057 0,7027 

7 89� �%* ��5� 0,8035 0,7975 

8 LM7�� 0,7841 0,7796 

9 h�O{%
 0,7419 0,7739 

10 o�(^� %� c�
 0,6875 0,6598 

11 L�{�" 0,6991 0,6906 

12 H��%� 0,8329 0,8465 

13 L��� n�� 0,6544 0,6604 

14 %��	 o���� 0,5994 0,6132 

15 8O!B L�$ 0,6528 0,6533 

16 
"�9� 0,8140 0,8016 

17 �%*6�� 0,6228 0,6480 

18 L�:"�R 0,7465 0,7607 

19 ���� E(�� 0,8208 0,8183 

F�&"��
 0,730 0,731 
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 L�'M13���� (�" (���< ^.�U : *�
SPI  �CDI  �;��- V��5� ��3  �6  �;��- ��S�< �" �
��6 ���  

_.�� ��GE/.� %�; �
�� �) �
�� @� 

1 ��
�� 0,6599 0,6529 

2 ���� �$�� 0,6599 0,6703 

3 %��%� 0,07253 0,7517 

4 ����� 0,5189 0,5054 

5 %(!9�B 0,7152 0,7041 

6 2�%�B 0,6292 0,6205 

7 89� �%* ��5� 0,7165 0,7131 

8 LM7�� 0,6653 0,6801 

9 h�O{%
 0,6576 0,6323 

10 o�(^� %� c�
 0,6033 0,5865 

11 L�{�" 0,6186 0,6129 

12 H��%� 0,7149 0,7434 

13 L��� n�� 0,5705 0,5548 

14 %��	 o���� 0,5365 0,5477 

15 8O!B L�$ 0,5782 0,5762 

16 
"�9� 0,6518 0,6432 

17 �%*6�� 0,5525 0,5089 

18 L�:"�R 0,6371 0,6245 

19 ���� E(�� 0,6889 0,6935 

F�&"��
 0,637 0,633 

  

E;���W��*  

 C@�� �% �O� 8#9�[
 F$� ��34�� 
��	%) ���2�CDI C@�� 
$���	 �� 34�� ��5 ����2�VCI �TCI �VHI  �

PCI C@�� .�$�%* 8.$�:
 ����(�� � ,�A
���B L�(�� �� 
9�. !@ 3$�7 ����5 VCI  �TCI  Ga�QA
 2�

NDVI  �LST  ����5�
 2�MODIS  �PCI  W��)$h  2� ,�QA
TRMM C@�� .�"�� 8���A
 
��	%) CDI 

\��� ���O	)��%g 3�) �
 #`� � u�@�H * 3��7 ����5�
 C@�� _�S�) _$%� 2� �� ��5PCI �TCI  �VCI  ��


9�. !@ ��5���@� 
$����� �� 

 %Z" ��C@�� �% �O� 
��$2�� H�R .�%�*  ��5VCI �TCI �VHI  �PCI  �

 
��	%) C@��CDIC@�� F$� %$��:
 �  C@�� %$��:
 �� �5SPI  UA
 ��19 L���� ��&(.$� ���� �� 
4��2020-

2001 C@�� %$��:
 �� 
(N�
 G�"���" 35�	 ��%� .�"�� 8.$�:
 F��#) T$%` 8���A
 _$%� 2� �� � �5  84�("

C@�� F�� _��[) L���
 L�� ���� L�!" %(�� ����� ��5C@�� ���� 3� � 8� 
"�
2 b��:
 �� �5 F�&"��
) 85�


3� � 8� u%A(
� .�"�� 8.$�:
 E5 �� (85�
 L�
2 �
9�. !@ 8� 
5��* 3��7 n��7 �� %�@�) ,�O(g� 8� 8R�) �

 %�@�)0  �) (
"�
2 %�@�) L���)8  %$��:
 � �� 8(^%* %Z" �� G����A
 �� ��" ��
R2  L�
2 2� ���	 %5 ��%�

8(^%*%Z"�� ��5%�@�)8� ���.�� 8���A
 8"�*��R G��I  
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��	%) C@�� �% �O� ��� L�!" c$�("CDI 8�N ���U��C@�� %$�� 2� %)a�� 
�R�) 

 8#9�[
 ���
 ��5  .���� %�

�(" b���$�c %)a��$F %`$T #)��F �%�� C@����5 VCI �PCI  �VHI 8�
 ����&"��F 8�T�)%)  %��%�0,30 �0,32  �

0,41 

 ����. ���:
 F$� �%��  C@��TCI  %��%�0,50 H�� .
9�g�� 8	 C@��CDI� R2 
�&"��F 0,83  �� L�!"

 8� H�." L� 2� ���S(�� ����� ��R� 
9�. !@ 3$�7 H�R C@�� F$� 8���A
 L� 
� 8	 
[$�%� �� �F$�%���� .���

C@�� 34�� ��5����� ����2�C@�� F�� 2� .���� H$�9�� ���� 34�� ��5 ����2�VCI �TCI �VHI  �PCI �

 C@��TCI  .��� 8V��� �� �%(�� �% �O��8����	
� 

L��) ("�84 	%) C@�� 8	 H^%*��
 CDI�R �$�&$F  �(�."


����
 �%�� C@�� ��5 �N��O
 2�� H�R$��
 9�. !@
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$�5 (.5 8R��
 ���� ���O	 �� 8	�� �
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