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���� �� M�� �338 �+ %8�3 ���m* '� ��I�[ 3S/8 )87/� k7S/8 ('E�� �������!C �[.��&�'�.� � 

6�&���� ����$ �� M�� %808 �+ %8S% �+ S/� 'E�� �������!C �[.��& '�$�� �$�� )IPCC, 

2018 .(�� �
"� �� ��[ !� ]��� 6�&�����D* n��_ '�.!C �+ M�� %8S8 �� a�o� \���� ���
" 

'E�� n��!B ��� �� �+ '� 'E�� �������!C �[.��& �D��( �-.� )!A�E*� �020 .(<+��! �=��> 

'��"���� �� <+��! Yp. �$� �� <+��! �D� G�* ����� '" q!F� <+��! '(!: B�n� �-�� !� Z����* 

�� C�I�D� � I�����E PQ+�! �����5C )Hardy, 2003 .(�E'��E�� �� &�"�!6 .�!<E���� � �D� G�* 

��+�� )Doswald et al., 2009(� 4����D* J�G��.��� � .�[�J�G����� &D�" 
����� �?E�- � 

r�!N�� �� /��6�D* G�?�B�� '��C�D �� !��!� <+��! �=��> ���ZD )Ashrafzadeh et al., 2019.( 

�E'��E�� �� <+��! �� &�"�!6 .�!<E���� '��C��D �s �!�D�� '���g�� �6���� I���� n���E�� 
��� �� 

!��!� <+��! �=��> -�� .6�&���� n�!P� <+��! �=��> !� &�"�!6 '��C�D* C�D�� ����� !��* ��!t* �� 

�����* �-@�AB ������� bX� �#+��D� � ���!�- I)�D u�ZF� ����$ )Rana et al., 2017 .(

�!������� ��H -�� '" ?p+�n�? ���!��� �� q�� n�!P� 
�NG�� <+��! �=��> !� &�"�!6 '��C�D � &D�" 

n�!P� u!^� <+��! �=��> !� d��+ ���Z� h�^+� ���$ )Pearce and Lindenmayer, 1998.(  

��� �� !�#��� 4���D '���g�� 6�&���� !P� <+��! �=��> !� <+��n�! &�"�!6 '��C�D* C�D��� 


��A��� �� M���D* &�"�!6 '��C�* )Species Distribution Models (-�� )Lembrechts et 

al., 2019 .(��� M����D v��+�� ��� 
����D* v��!� '� d�=� '��C�D �� �� <����D!* F��X� !Pc� !� 

&�"�!6 I)�D )�=���> .�!C�6�+�� d�� q�( � Y���� ��!  (����U ���?���� �+ I����D* ��WB G�?�B�� 

'��C �� �s 'NX�� w�( �� 6�&���� �?���� .M���D* &�"�!6 '��C�* �� �+��� Y���� !Pc� !� d�=� 

'��C � ���X��- ����
� 
 �D��[��* ?#�� �� ?p+�>C�!*�D '���g�� -@�AB d��+ ���Z� '� ��?$ 

������ .��� M���D v��+�� �"�J�G*� .�!<E��* ���Z� � -@�AB '��C�D �� >D�!. �����" )Warren 

et al., 2019 .('�?E�� n��G�X� n��_ '�.!C �� ��
" �� w�p( M�����* &�"�!6 '��C�* 

��I��+ '� n��G�X� d��� "�D�:� � ����� )�02S(� 6�!* �!C�!F_ )�027(� B����I� � I����?D 

)�027 `G� � u(� �!+�I� � ?DI���� )�027(� N����6 � I����?D )�02V (� ���!* � I����?D )�023 

`G� � u(� 
��$� ��?�.  

i�E Fritillaria �� +�
! Liliaceae 
��� � !N+�e�� �� �98 '��C C�D�� 'G����: A��� 6������ 

�
+�Y
�$ -�� .'��C�D* `��^� ��E�� �� ��� i�E �� B���� 'G���� � �!� ��
!�? G�?$� �� 

�6�J �� x!$ ��� �+ !�)���* G�?$� ������� )Day, 2018 .(��� i�E �� ��I�! ����* ���B �3 
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'��C -�� '" �� '��C I) ��pF��* ��I�! ���ZD )!$�A� � �I����?D �029 .(��� �� '��C�D* 

'�!pF���!. � 4����� ��� i�E �� ���I�! '��C 'GH I�CJ�� )Fritillaria imperialis L. (-�� '" 

'� "s$� !��> "��[ n!#$ ���� .��E��� ?D��- H��* ���'��C C�D��� �� G���I� (��! &^� ����� �� 

���
� 
�D* I) '� G��Y -$��!� YC � 6��� O��+ �I�! $�!C �!:* o�G�_�!� ���� <+��! !���"* 

��!���� <��I� -.)�D � ����?*�D � <+��! �=��> !X(�� �����* '�.!C��!= -�� )Bm_���_ � 

�I����?D �02V.(  

&D�L6�D* Z����* '���g�� ��!�� !P� <+��! �=��> !� '��C�D* `��^� C�D�� �� !��!� I�#E 

��U��
�$ -�� .'�?E�� +��G�X�� '" �� 'X��� �� i�E Fritillaria n��_ '�.!C -�� ��I��+ '� �z�J 

� I����?D )Zhao et al., 2017 (
��$� ��?� .��'�.�D* I)�D !� ]��� M�� ��
�'� ��?g�� 

)MaxEnt(� I�
� ��� '" &�"�!6 .�!<E���� '��C F. cirrhosa �� :��� '�'X��� <+��! �=���> 

&D�" �D��( �-.� .�{?D��� ���� � I����?D )Rana et al., 2017 (!P� <+��! �=��> !� &�"�!6 

.�!<E���� '��C F. cirrhosa �� �� ��
" M�|� ��!������ �������!= .�� '�G�X� ��I�
 ��#: ������* 

<+��! �=��> )RCPs (-F+ M�� 4�!C ��?�� BCC-CSM1.1 �� M�� %8S8 ��!������ ��!= 

-.!C .����} I)�D I�
� ��� '" ��!�
�� a���+ ���D� 
� ��� ������D�* `��^� �=��?� M�� 

%8S8 �� RCP4.5 ~� �D��( ��� .�{?D��� I)�D �E'��E�� '��C '� -?� \���� a���� �=��?� �� 

M�?$ �!o� �� 6�&���� ����?� .�� � I����?D )Wu et al., 2018 ('� ������� a���+ ����(��$� 

'��C F. cirrhosa �� Y���� �=��?� �� N��]� ��#E� �� 
��A��� �� M�� ��
�'� ��?g�� ���(��!6 .

�'�.��D* I)�D I�
� ��� '" ����} M�� ��
�'� ��?g�� �� ���� '��C '�G�X����� Z���� =��\ -�� 

)AUC=0.99 .(�{?D��� \���� Z���� u��X� '� +!+�a -��� �!�* '��C '�G�X����� Y��$ 

�D��
"* :��� �I��Z"�6 M�|� � I�+�� ���ZD .&D�L6�D* ���F�* '� ��!�� 6��D���* 
�NG�� <+��! 

�=��> !� &�"�!6 '��C C�D�� GH' I�CJ�� )F. imperialis ('�(��!6��� .N����6 � I����?D 

)Naghipour et al., 2019 ('� ��!�� 6��D���* <+��! �=��> �+ M�� %8S8 !� &�"�!6 .�!<E���� 

'��C 'GH I�CJ�� �� I���� M�F���#: � �^����* ���(��!6 .����} I)�D I�
� ��� '" -��� ���
� 
 

���'��C -F+ PQ+�! ������D�* �=��?� RCP4.5 � RCP8.5 '� +!+�a �3 � S/�7 �_�� �� I���� 

&D�" �D��( �-.�.  

��I�! ��� �� �D��
"* >#� ����(�'�� !g��� d��+ ���Z� u�ZF� ����$ .��"��>�Z ��I�! Y��$ 

3888 '��C C�D�� -�� )Farashi et al., 2013 .(��� �� '��C�D* 4����� ����(��$� H�� )�?E��' 

4��� ������ � �� �#+�� I��� (� $)�I� ����(��$� ����F� 'GH I�CJ�� -�� '" '� !g� ����� 

-�Z� '� '��C�D�� �� $)�I� ����(��$� ���� ��C���* !�?"* -�Z� '� <+��! �=��> '�$�� �$�� 
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)Khanum et al., 2013 .(�� 'E�+ '� &D�" 
!�ZC &�"�!6 ���'��C �� M���D* (���! ��!�� !P� 

<+��! �=��> !� ���
� 
�D* I) '���g�� h�^+� ����D�!�* �@�AB� ��!t* -�� .�!������� '�G�X� 

!t�B �� ���D� ��! 'E�+���� ��!= -.!C :� (����$�� >#�!+�� Y���� F��X� !Pc� !� &�"�!6 'GH 

I�CJ�� �� ���I�! % (M�����* 
!�ZC .�!<E���� ���'��C �� �!$�O �=��?� ��!��*� 0 (���)!� n�!P� 

<+��! �=��> )�
�� )�+ M�� %8S8 (!� &�"�!6 .�!<E���� 'GH I�CJ�� !� ]��� ��#: ������* �=��?� 

)RCPs (� '� M�� 4�!C ��?�� CCSM4� BCC-CSM1 � MRI-CGCM3.  

  

4�� � ����4�� � ����4�� � ����4�� � �����D�D�D�D        

�� &D�L6 �!t�B ����+ 20 'XN� ��WB '��C e�+�?� !� ]���  ���!�� ��D*  N��Z��> � ������ �  ��� 


��A��� '����� �=���-�u� ��#E� )GPS (�� \���� &�"�!6 'GH I�CJ�� �� !��!� ��
"  ��?E��)* 

���$ .����+* �� 
����D* ��WB ���'��C� �� ����� !���� ��!^���  ����$ )Badfar-Chaleshtori et 

al., 2012; Khourang et al., 2014; Sharifi-Tehrani and Advay, 2015; Ahmadi-
Roshan et al., 2016; Kiani et al., 2015 .(�� -�P v�N� d�=� �'��C ��� �$ N�����  '�� I����� 

d�=� '��C �� !g� '�.!C ���$ '" '��C !g����� Y=��B �s '�G '� -B�Z� �s "���!�!���� ��  -�F+ 

&$�6 ��!= �D� )N����6 � �I����?D �02V .(�{?D��� v�N� ��!�+* �� '�_�.  !��?" ��  ��s "� !����� 

�5B ���$ .�� 'E�+ '� �!$�O 
�$!"h� �#����- V3 'XN� ��WB '��C u�^��� �$ )Y�$ �.( 

�� '�G�X� �!t�B �s 
��� ����� �6�' )M�B !t�B (� �s 
��� ����� )�
�� ) M��� %8S8 (��  !�g� 

'�.!C �$ .�2 <���! ��-Z�=��?� \�
�  
��$ ��  ���� �  4���� D��� '��� � H ��'  M���  ���=��  d��A+�� 

)DEM ('NX�� '�G�X����� '�n��_ ��N�[�]� 
�$ �� -=� 08 ��P�' )!N+�e�� M����  ��s "� !����� (�� 

�6�
�  +��m��� Worldclim2 )www.worldclim.org (��!^��� �$ .�� '
N� M�� ��=�� d�A+�� �� 

F��O '����� n��m�� .�!<E���� )GIS(� '
N��D* �_�� $�a � -#E $�a G�+��  ��$ �  '��  
�!�?D 

d�A+�� '�I���� <����D!* .�[�.�!C�� 
��A������� ��!= -.!C .
����D* &$�6/!���"* ��!��� �� H�' 

#+�'
�$ O��+ I����� Y �E��D �+�!� � ^�)����[* ��
" ��!^��� �$ .Y" H�'�D* F��X� ��  !�g� 

�
���F� ����+ 6�YZ� � ��>�Z �p+�! �� �!�.���[ ArcGIS® 10.3 �I�Z� ����*  ����$ . '�� ���g�� 

u�^��� <����D!* ����* '� M����D ����� ��E�  �Z�?D� ��� I) ��D  O���+  I����)  ����)* 6� I���! 

��!�� �$ � H�'�D�� �� ��& �� V8 �_��  �Z�?D� ) �Z�?D� H��(� �+���
�$ � H�'�D* ��  '�E�� 

?D��- !�?" �!�*  '���C  '�GH  I��CJ��  5�B�  ��$ )Rana et al., 2017 .(�#��� ��- �  i�6 ��  �5�B 

H�'�D* ����*  �Z�?D� H�� � o���!t!*� �% <���! '�I���� ����* M���D  u��^���  ����$ ) M���E 

%.(  
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 Y�$ Y�$ Y�$ Y�$���� k k k k    �=���=���=���=������.�!<E -.�!<E -.�!<E -.�!<E -����������������    ) I�CJ�� 'GH ��WB v�N�) I�CJ�� 'GH ��WB v�N�) I�CJ�� 'GH ��WB v�N�) I�CJ�� 'GH ��WB v�N�F. imperialis� ��
" �� (� ��
" �� (� ��
" �� (� ��
" �� (����I�!I�!I�!I�! 

�!�* 6�&���� ��+�� ���
� 
�D* u��X� H'G I�CJ�� �� ��
" �� '�Z� �!���[.�* )Biomod2( 

�� F��O R )'^Z� 0.�.% (
��A��� �$ )Thuiller et al., 2016( .M���D* '��$ �p�� ���p��� 

)ANN(� 4�� ?�+�?� �N+�-
�$� )GBM(� M�� X(� ?�+�>�'�.�� )GLM(� �F+�Y ?��[* 

��X���56�!� )FDA(� [U+�'�F+��Y 'N�����* �(���� )CTA(� Y �E .��p+�� )RF (� -"�6 

'���� FX��� )SRE (�!�* ���)!� ���
� 
�D* u��X� 
��A��� ���$ .'� G��Y ���'" ��?+� 

M���D* 
��A������� '� 
����D* ���'��* )v�N� ��� ��WB uh�" (���� ������ '�n��_ .��p+� ����+ 

�888 'XN� ���'��* �� 
!�ZC '�G�X����� � �� ���( �� M����D* ��WB ����U �$ .��� ��" �� 

                                                           

2 Artificial Neural Network 
3 Generalized Boosting Method 

4 Generalized Linear Model 

5 Flexible Discriminant Analysis 
6 Classification Tree Analysis 

7 Random Forest 

8 Surface Range Envelope 
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��A��� �� ��[�� Create Random Point �� �!���[.� ArcGIS® 10.3 �� 
���F� '�G�X����� ��U�� 

�$ .�!�* U����� M����D 38 �_�� v�N� ��WB '�I���� 
����D* ��+�?� )7% 'XN� (� %8 �_�� 

=���
���? )�7 'XN� (�!�* ������� 6�&���� M���D 
��A��� ���$.  

M���D �� 
��A��� �� �(�$ bX� ��! �F���� )AUC (� 
���) TSS )True skill statistic( 

������� ���$ )Allouche et al., 2006 .(AUC �s ����� YN�Z� �� '����) � $�d� -�� )Manel 

et al., 2001 .(TSS ��[  �Z�?D� �������* �� 
���)�D* YN�Z� �� '����) ����� AUC ���� 

)Allouche et al., 2006 .(��� �� �(�$ ����+�� �A+�s ��� 
����D* o���WB�u� �� ��WB �� 

'��?��D* i6���'�;� �� ����� '" v�N� o�u� �� ]!��� ���-Z ����� )Ashrafzadeh et al., 

2019 .(!���N� V/8k7/8 bX� ��! �F��� )AUC (I�
�
��D� ������+ t`�� M�� �� &�6����� 

!���N� 3/8 kV/8 s� &�6���� �a���� !���N� 2/8 k3/8 s� &�6���� u�( � !���N� *H�� 2/8 

I�
�
��D� ������+ &�6���� �G�� M�� -�� .�{?D��� ��N��! TSS !�?" �� 9/8� I�
�
��D� ����+�� 

�t�` M�� �� 6�&����� VS/8k9/8 u�( � H��* VS/8� G��� ����$� )Eskildsen et al., 2013.(  

bX� -"��
� )?D��- (<����D!* `��^� ��[ �� M���D* ��+�� '��C�* ���)!� �$ .�#����-� 

M�� ��?E�� �� 
��A��� �� O���� I�� M���D* ��!A��* �!�* ��?+� 4����D* �������
�$ �!E� �$ 

)Thuiller et al., 2016 .(M�� ��?E�� '���g�� 6�&���� ��+�� )�
�� 'GH I�CJ�� �+ M�� %8S8 !� 

]��� ��#: ������* �[.��& �D��C* '��^�C�* )RCP2.6� RCP4.5� RCP6 � RCP8.5 (� '� 

M�� 4�!C ��?�� CCSM4� BCC-CSM1 � MRI-CGCM3 #+�' �$ .'���g�� ���)!� !P� <+��! 

�=��> !� ��+�� .�!<E���� '��C '�G�X������ ����� �� �s bX� ��!F�� )!� ]��� ����� ROC (�!�* 

'N�����* '
N� ���X��- ���
� 
 '� 'N���� u��X� � u��X��� 
��A��� �$ )Sangoony et al., 

2016 .(�i|� -��� ���
� 
�D* �E�� � ���
� 
�D* a������ 
�$ '� G��Y <+��! �=��> �+ M�� 

%8S8 �� ������D� � M���D* 4�!C ��?�� `��^� ��)!�� ���$ .�� �'���� '���g�� ���)!� >D$�6� 

���
� 
�D* u��X� ����$��
�$ � \���� -F+ ���!�- I����� -@�AB F��O��-Z� '
N� 

���X��- ���
� 
�D* 'GH I�CJ�� �� '��$ -@�AB
�$ ��
" ��* >D��5C* �$ .�{?D��� !P� 

����� ��� 'GH I�CJ�� �� I���� M�F���#: � �^����* >D �[E \���� -F+ -@�AB ��FG �$.  
  

  

  

  

  

                                                           

9 Area Under the Curve 
10 Background 
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����������������}}}}        

!� ]��� �(�$AUC )3V/8(>� '?D M���D �� 'E�� u�( �+ G��� ������� ���$ .�{?D��� 

M���D !� ]��� ����� TSS )VS/8(> �� '�+��D* u�( �+ G��� ��!= ���.!C )M��E � .(M���D* 

Y �E .��p+�� ?�+�?� �N+�-
�$� [U+�'�F+��Y 'N�����* �(��� � X(� ?�+�>�'�.� '� +!+�a 

!+H���� 4����D* AUC � TSS �� '� ��( w�p�(� ����� .!� ]��� �'�.��D* Y_�B �� M�����* 

��?E��� �� ���B 72/V �_�� )�/�%93�V "���!�!���� (�� -B�Z� ��
" ������+ '�I���� ���
� 
 

u��X� 'GH I�CJ�� �� !g� '�.!C ��$ .Y�$ % ���
� 
�D* u��X� 'GH I�CJ�� �� !� ]��� ����!� 

��?E�� M���D* `��^� �� ��
" I�
� ���D� .!� ]��� �����} �� ���B 83/2 �_�� )��0%3 

"���!�!���� (�� ���
� 
�D* u��X� ��.� 'GH I�CJ�� O��+ '��$ -@�AB
�$ ��
" &$�6 


���
�$ -��. 
 

 M��E M��E M��E M��E���� k k k k    � bX� ���)!�� bX� ���)!�� bX� ���)!�� bX� ���)!������F�� !�F�� !�F�� !�F�� !����    ))))AUC � ( � ( � ( � (TSS    M�� ��M�� ��M�� ��M�� ���D�D�D�D****     `��^� `��^� `��^� `��^�
�$�!E�
�$�!E�
�$�!E�
�$�!E� 

            M��  

 �(�$  
RF GLM CTA ANN GBM FDA SRE 

AUC 22/8  2V/8  2V/8  20/8  22/8  29/8  3V/8  

TSS 22/8  30/8  29/8  37/8  2V/8  38/8 VS/8  

 

�Z� >#�� ?D�)� !D (-�<�� �� s��D!* 
�$���� 6 �� M�� '��&���� �!� a���� \����* 

 'GH ��WB M��E �� I�CJ���� ��� .-�� 
�$ 
���)���� Y=��B '" ��� I�
� }* !+�!�� �M�� 
�� �

��=� M��� C����� d�?U� �d�A+��� <+ � '�H�����p. n�!� C������  -"��
� �_�� d�?U� ��)

SV/77 � �(�_���!�
��+ �� �� >#� ������X� ���� -� M��E) ���$�� I�CJ�� 'GH 
� 
%.( 

!� ]��� �.�'���D <+��! �=��> ������+ 6��D���* Y��=#E�+� !� ���
� 
�D* u��X� 'GH I�CJ�� �� 

��
" '� 
�!?D '�$�� �$�� .!� ]��� ������D�* �`��^� ��� �8/97 �_�� )RCP4.5� CCSM4 (�+ 

0V/VV �_�� )RCP8.5� MRI-CGCM3 (�� ���
� 
�D* 
�NG�� 'GH I�CJ�� '�'X��� <+��! �=��> 

�a����� �D��( �$ )M��E 0 .(G�B���'" �� ?D�� 
��� ����� �� ���B 2 )RCP6� CCSM4 (�+ 

39/�7 �_�� )RCP2.6� CCSM4 ('� ���
� 
�D* u��X� ���'��C '.�t� �D��( �$ .'���� 

�'_m( ~!� �G�( �� -�� ��.� ���
� 
 u��X� 'GH I�CJ�� �+ M�� %8S8 ��� %9/93 k �_�� 

)RCP2.6� MRI-CGCM3 (�+ 7�/7V k �_�� )RCP8.5� MRI-CGCM3 (���)!� �$ .!� ]��� 

�'�.���D ������ RCP8.5 -�Z� '� '� ������* ��!  n�!P� �$�!+�* !� 
!�ZC ���
� 
�D* u��X� 
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'GH I�CJ�� �� ��
" �D��( -$�� .Y�$ 0 <+��n�! �� 
!�ZC .�!<E���� ���
� 
�D* u��X� 'GH 

I�CJ�� �� �� )���
 )M�� %8S8 (�!�* M�� 4�!C ��?�� CCSM4 I�
� ���D�.  
  

 

 Y�$ Y�$ Y�$ Y�$%%%% k k k k    ������������
� 

� 

� 

� 
�D�D�D�D****    ��. u��X���. u��X���. u��X���. u��X�����    �� �� 
��A��� �� ��
" �� I�CJ�� 'GH�� �� 
��A��� �� ��
" �� I�CJ�� 'GH�� �� 
��A��� �� ��
" �� I�CJ�� 'GH�� �� 
��A��� �� ��
" �� I�CJ�� 'GH������?E� �!���?E� �!���?E� �!���?E� �!�����     
�!?D '� M�� -AD �� Y_�B 
�!?D '� M�� -AD �� Y_�B 
�!?D '� M�� -AD �� Y_�B 
�!?D '� M�� -AD �� Y_�B

>D>D>D>D$�6$�6$�6$�6����    �@�AB '��$ ���@�AB '��$ ���@�AB '��$ ���@�AB '��$ ������    ��
"��
"��
"��
"        

 
!� ]��� �'�.���D <+��! �=��> ������+ 6��D���* Y��=#E�+� !� ���
� 
�D* u��X� 'GH I�CJ�� �� 

��
" '� 
�!?D '�$�� �$�� .!� ]��� ������D�* �`��^� ��� �8/97 �_�� )RCP4.5� CCSM4 (�+ 

0V/VV �_�� )RCP8.5� MRI-CGCM3 (�� ���
� 
�D* 
�NG�� 'GH I�CJ�� '�'X��� <+��! �=��> 

a������ �D��( �$ )M��E 0 .(G�B���'" �� ?D�� 
��� ����� �� ���B 2 )RCP6� CCSM4 (�+ 

39/�7 �_�� )RCP2.6� CCSM4 ('� ���
� 
�D* u��X� ���'��C '.�t� �D��( �$ .'���� 

�'_m( ~!� �G�( �� -�� ��.� ���
� 
 u��X� 'GH I�CJ�� �+ M�� %8S8 ��� %9/93 �_�� 

)RCP2.6� MRI-CGCM3 (�+ 7�/7V �_�� )RCP8.5� MRI-CGCM3 (���)!� �$ .!� ���] 

�'�.���D ������ RCP8.5 -�Z� '� '� ������* ��!  n�!P� �$�!+�* !� 
!�ZC ���
� 
�D* u��X� 
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'GH I�CJ�� �� ��
" �D��( -$�� .Y�$ '� <+��n�! �� 
!�ZC .�!<E���� ���
� 
�D* u��X� 'GH 

I�CJ�� �� �� )�
�� )M�� %8S8 (�!�* M�� 4�!C ��?�� CCSM4 I�
� ���D�. 
 

 M��E M��E M��E M��E%%%% k k k k    <��<��<��<�������D!�D!�D!�D!****    
��A�������
��A�������
��A�������
��A�������    M�� ��M�� ��M�� ��M�� ��������������****    ������������
� 

� 

� 

� 
�D�D�D�D****    ?D� � ��
" �� I�CJ�� 'GH u��X�?D� � ��
" �� I�CJ�� 'GH u��X�?D� � ��
" �� I�CJ�� 'GH u��X�?D� � ��
" �� I�CJ�� 'GH u��X������Z� -�Z� -�Z� -�Z� -����    I)I)I)I)�D�D�D�D     4�� '� 4�� '� 4�� '� 4�� '�

M��M��M��M��������������****    ��?E���?E���?E���?E����� 

<����D!* F��X� � �� '� I�����Z�  ?D���Z� -�  

��� Y=��B* !+�!��M�� 
�� �  Bio6- Min Temperature of Coldest Month 89/%9  

��=� M��� d�A+�� DEM- Digital Elevation Model 78/�7  

C����� d�?U�� '�H�� Bio12- Annual Precipitation 7S/�0  

<+���p. n�!� C������ Bio15- Precipitation Seasonality (Coefficient 
of Variation) 

%3/�%  

�� ������ �* s
(!+�M�� Yp. �  Bio9- Mean Temperature of the Driest Quarter V0/V  

<+���p. n�!� ���  Bio4- Temperature Seasonality (standard 
deviation *100) 

92/V  

$�a Slope 8S/S  

>D �(�$�����  Bio3-Isothermality (BIO2/BIO7) (* 100) S9/9  

C����� d�?U�� >"4���!+�M�� Yp. � Bio17- Precipitation of the Driest Quarter �7/9  

�� ������ '���� �* �'����  Bio2-Mean Diurnal Range (Mean of monthly 
(max temp - min temp)) 

03/0  

!���"/ &$�6* ��!��� Land cover/Land use 39/8  

.�!<E -#E����  Aspect %0/8  

 
 M��E M��E M��E M��E0000 k k k k    <+<+<+<+���������� -��� �� !�� -��� �� !�� -��� �� !�� -��� �� !����
� 

� 

� 

� 
�D�D�D�D****    G� '� I�CJ�� 'GH u��X�G� '� I�CJ�� 'GH u��X�G� '� I�CJ�� 'GH u��X�G� '� I�CJ�� 'GH u��X�����<+ Y<+ Y<+ Y<+ Y���������=� !�=� !�=� !�=� !����M�� �+ >M�� �+ >M�� �+ >M�� �+ >    %8S8%8S8%8S8%8S8    M�� ]��� !�M�� ]��� !�M�� ]��� !�M�� ]��� !��D�D�D�D****     4�!C 4�!C 4�!C 4�!C

��?���?���?���?�����    MRI-CGCM3 � � � �BCC-CSM1-1 � � � �CCSM4    ���� ����� ����� ����� ������D��D��D��D�****    `��^�`��^�`��^�`��^� 

���� Y"��D�* <+���=� !�?��E �'��E�� ���
� 
�D*  �� n���A+�� -?� '� �� I�CJ�� 'GH a����

 ���B3V/20  M�� �+ !��%8S8 6�&���� � .����?�� ����� d�A+�� ��
� 
�D*  '��C u��X�%832   

 4�!C M��

��?�� 

���(�_��) 
�$ a������ 
� 
  ����E 
� 
�(�_��) �  �� �� n�!��<+�(�_��) 
� 
  

MRI-
CGCM3 

BCC-
CSM1-1 

CCSM4 
MRI-

CGCM3 
BCC-

CSM1-1 
CCSM4 

MRI-
CGCM3 

BCC-
CSM1-1 

CCSM4 

RCP2.6 V�/78  %9/S0 20/92  9V/�% 38/�S  39/�7 %9/93 k  99/0V k  82/00 k  

RCP4.5 7%/79 0S/SV �8/97  83/�7 97/2  9V/�0 S9/93 k  28/9V k  70/0%k  

RCP6 7�/S3  08/SS 87/S2  �0/�7 0�/�8  2 93/9% k  22/99 k  87/S8k  

RCP8.5 0V/VV S�/7� V9/70  V7/2 33/�8  �V/�8 7�/7Vk  7%/S8k  SV/S0 k  
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 Y�$ Y�$ Y�$ Y�$0000 k k k k    <+<+<+<+���������� �� !�� �� !�� �� !�� �� !����
� 

� 

� 

� 
�D�D�D�D****    �!$ �� I�CJ�� 'GH u��X��!$ �� I�CJ�� 'GH u��X��!$ �� I�CJ�� 'GH u��X��!$ �� I�CJ�� 'GH u��X�������. O��. O��. O��. O����    �!$ �+�!$ �+�!$ �+�!$ �+�����=� O�=� O�=� O�=� O����????����    ))))���� M�� �� 
�� M�� �� 
�� M�� �� 
�� M�� �� 
��%8S8%8S8%8S8%8S8     ]��� !� ]��� !� ]��� !� ]��� !�

���������������������D��D��D��D�****    (`G� `��^�(`G� `��^�(`G� `��^�(`G� `��^� RCP2.6 (u(u(u(u RCP4.5  (� (� (� (�RCP6    (n(n(n(n    RCP8.5��?� 4�!C M�� ����?� 4�!C M�� ����?� 4�!C M�� ����?� 4�!C M�� ������    CCSM4        

 M�� �+ '" ��� !��%8S86 ��&���� ���� d�A+�� '" ��$�
� 
�D*  '� '��C u��X�3V/%�30  !��

.��$ �U��E        

 
 

lF�lF�lF�lF�    �� ��� ��� ��� �����'U'U'U'UCCCC����!!!!****        

n�!P� <+��! �=��> '�n��_ �E'��E�� � &D�" 
!�ZC .�!<E���� '��C��D ���)!� 
�$ -�� 

)Attorre et al., 2011� Hod et al., 2014� Al-Qaddi et al., 2016� Kurpis et al., 2016� N�� 

��6 � �I����?D �02V .(����} I�
� ��� '" <+��! �=��> 6��D���* Y��=#E�+� !� ���
� 
�D* 
�NG�� 'GH 
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I�CJ�� �� ��
" ���� �D��( ���?� '����*'" !� ]��� ������D�* �`��^� ��� �8/97 �_�� �+ 

0V/VV �_�� �� ���
� 
�D* 
�NG�� 'GH I�CJ�� '�'X��� <+��! �=��> a������ �D��( �$.  

!� ]��� �'�.���D !�?" �� 72/V �_�� )�/�%93�V "���!�!���� (�� -B�Z� ��
" '�I���� 

���
� 
�D* u��X� 'GH I�CJ�� ���)!� �$ .��� 
!�ZC '�I���� $)�I� ����(��$� 
�NG�� '��C 

u�ZF� ����$ '" �� $)�I� ����(��$� �=��� '��C ��[�!+ -�� .�� ��� '�G�X� \.��� �� 

&D�L6�D* ���!  M�����*�D \���� �� �!$�O ��! �� '�I���� ���
� 
 
�NG�� 6�&���� �����" :� (

N����� '" �!�* '��C ��D u��X� ���ZD � �C'� ��[ �� �U�) ��WB ����� % (N����� '" �!�* '��C 

��D u��X� ����ZD ��� �� !P� Y���� `��^� '��C �
�$�� �� I) \���� r!N�� � 
�$����� �-�� 0 (

\���� ���X�� '" '��C ��D '�D��I���� ����+�� &�"�!6 � ��WB �� ��� \���� �� '�$��� -�� 

)Peterson et al., 2013 .('� !g� ����� I�����D* �!o� ��
" �� 
���F� ]!C�� )'���
L 

I�����D* M�F���#: � �^����*� �I���!G �
�
���!"  #"����' � ����?B�! � u!o I���� I�#A_� (�� 

�N��'Z �� ���! \���� ��
" �� ?D��- ���D� 
� ��!�
* �!�* 'GH I�CJ�� �����(!� ���ZD.  

��?+ ������D�* <+��! �=��?�� �E'��E�� ���
� 
�D* a���� 'GH I�CJ�� �� '� -?� \���� 

�A+!�!+ �� ���B 3V/20 !�� �+ M�� %8S8 6�&���� ����?� .-�� ��� �E'��E�� '� $)�I� 

����(��$� �=��?� )C������ � ��� (���'��C v��!� -�� '" l��� ����$ \���� >"d�A+��!+ �!�* 

���'��C a������ ��$ .��� �E'��E�� ���
� 
 -F+ +QP�! <+��! �=��> '� \���� �A+!�!+ �!�* 

��'��C! �D* C�D�� �"�� B���� ���ZD�"� �� \���� `��^� I�#E '�?E�� �� ��I�! )B����I� � 

�I����?D �027�u ���!* � �I����?D �023�u Sangoony et al., 2016� Fatemi et al., 2018� 

G��?G����� � ���?D�I� �027(� 
�"�D* ���'��!��* )Fois et al., 2016(� �� I��Z"�6 )Khanum et 

al., 2013 (� �� M�?$ !.)��N )Al-Qaddi et al., 2016( 4��[C
�$ -�� ./��6�D* C�I�D� �� 

Y��N� <+��n�! �=��?� )�
�� e�+�?� '� ��CL��D* .�[�J�G���� � J�G��.��� I)�D '�Z��� -�� )Zhao 

et al., 2017 .('� !g� ����� C�I�D� �� $)�I� ����(��$� pp^+�!+ -�Z� '� C�I�D� �� $)�I� 

����(��$� �����!+ ����+�� ��C���* !�?"* �� !��!� <+��! �=��> ����� )Khanum et al., 2013 .(

d�?U���� ����} ��� &D�L6 I�
� ��� '" -��� ���
� 
 'GH I�CJ�� �� )�
�� �� �N��'Z M�B�� 

!t�B &D�" �D��( �-.� .�� ���� 'GH �I�CJ�� $)�I� ����(��$� pp^+� � ����+�� &�"�!6 �>" 

4��� ���'��C �� Y��N� <+��! �=��> �� &D�" �D��( ���� '���
L ����� '" '�+'�+ I�$ ���
� 
 

����� &�"�!6 �� �[.��& ����D� .�I�NNF� &D�" Y��='gBm��* �� ��� 

� a���� �!�* Z����* �� 

'��C�D* �� $)�I� ����(��$� pp^+� 4��[C 
��?���� )Remya et al., 2015� Sanjerehei and 
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Rundel, 2017� Zhao et al., 2017 .(�� �:�� �����* ����D�!�* �@�AB� !Pc� ���� '���!���[* 

���$.  

!� ]��� �F+�Y��D <����D!* Y=��B ���* !+�!��� 
�� ��M� M�� ��=�� d�A+�� � d�?U� 

C������ �'�H�� ��!�
�� >#� �Z�� �� �� �!E�* M�����* ���$�� .\��X� �� ����} &D�L6 �!t�B 

?D��- Y���� �=��?� � d�A+�� �� &�"�!6 '��C�D* ["!�* ��I�! )���!* � �I����?D �023�`G� 

G��?G����� � �I����?D �027 (� I��ZD�"�D* ["!�* � !$=� �!�G� )Fatemi et al., 2018(� 

Q+��
�$� -�� .�� &D�L6 �!t�B Y=��B ���* !+�!��� 
�� M�� '�I���� >#�!+�� <���! 6�&���� 


���" ���
� 
 'GH I�CJ�� ����$�� �$ .N����6 � I����?D )Naghipour et al., 2019 (��[ �� 

��!�� !P� <+��! �=��> !� &�"�!6 '��C 'GH CJ��I� �� ]!C�� ["!�* ���'U ���.!C '" ��� !P� 

��!�
* !� &�"�!6 ���'��C ���� -�� .�{?D��� ���� � I����?D )Rana et al., 2017 (� �z�J � 

I����?D )Zhao et al., 2017 (��[ �� ���� '��C F. cirrhosa� �� ��� <����D!* ��!������� ��� �� 

>#�!+�� Y��� .!��� ����?� .����} &D�L6�D* `��^� �� ���� '���E��� �5� 'GH I�CJ�� I�
� 
��� 

-�� '" �5� ���'��C ����* u��( 
��� � �!�* '���E��� ������� M�?�� +���? D���!�� u��!� -�� 

)��L������=) � �I����?D �027 .(��� d�t�� I�
�
��D� ?D��- H��* Y=��B ���* !+�!��� 
�� M�� 

�� YB�!� C���� ��� C�
� -��.  

�� ��� '?D M���D !� ]��� �(�$�D* AUC � TSS� M���D* Y �E .��p+� � ?�+�?� 

�N+�-
�$ !�#��� 6�&���� �� ���$�� � Y��=!+��?����� M���D �!�* 6�&���� &�"�!6 '��C �+��� 

���$ .&D�L6�D* '�$5C [�� !� ���=�- H��* M�� Y �E .��p+� �� �N��'Z �� ��M�D* ��!  �� 

M�����* &�"�!6 '��C�* "Q+�� 
��?���� )'�?E�� :Benito Garzón et al., 2008� Cheng et al., 

2012� Sangoony et al., 2016� Lin and Chiu, 2018� B����I� � �I����?D �027 `G� .(����} 

I�
� ���D� !�?" �� �8 �_�� �� \���� u��X� 'GH I�CJ�� O��+ '��$ B�@�A� ��
" &$�6 


���
�$ -�� .��� '��$ �@�AB� �� 'E�+ '� �!$�O ���Z� ��
L ?D��- H���� �� �AB ���'��C ���� .

'��$ �@�AB� �
�$�� �� 'E�+ '� ���+�! �@�AB� '� -�Z� !�#� �� �N��'Z �� \���� ����) ����* d��+ 

���Z� !�#�* ���ZD )Bashari and Hemami, 2013 .(�!������� '�C��"�!* ����!��D* a���� 

���!��� '���g�� ?�+�Y '��$ �@�AB� ��
" '�?E�� �Q+�i \���� -@�AB
�$ �E�� � �{?D�� 

�[.��& bX� �@�AB� \���� -@�AB
�$ ��E�� ������+ ��)��"* \���� -@�AB
�$ �� �� 

���# �* �� �?E�-�D* 'GH�D* I�CJ�� � ���! '��C�D* !X(�� �[.��& �D�.  

'��"����� ���B 72/V �_�� �� 
���F� '�G�X����� '�I���� ���
� 
�D* 
�NG�� 'GH I�CJ�� 

���)!� �$ .!+!Pc��� <����D! �� &�"�!6 '��C '�G�X������ '� +!+�a Y=��B ���* !+�!��� �
�� 
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d�A+�� � C������ '�H�� ����� .M�?�B� '��E�E�� 
!�ZC .�!<E���� '��C �����'�G�X -F+ PQ+�! 

������D�* `��^� <+��! �=��> �+ M�� %8S8 6�&���� �$ .����} Y_�B �� ������D�* `��^� <+��! 

�=���> '� +!+�a !�?"�� � ��!�
�� bX� ���
� 
 a������ 
�$ �� ���B �8/97 �_�� )RCP4.5 (

�+ 0V/VV �_�� )RCP8.5 (�� M�� %8S8 �D��( ��� !� ]��� �'�.���D '�!g� ����� '" �� 
���F� 

'�G�X������ -��� ���
� 
 u��X� 'GH I�CJ�� &D�"�'�.� � '� -?� \���� �A+!�!+ '��E�E �D��( 

�$ .':!C� �� !P� ������ ����� -$��!� YC � 6��� O��+ �I�! $�!C �!:* o�G�_�!� ��� � ������ �� 

��� �=��Y >"�!+ � 
!�ZC &�"�!6 'GH I�CJ�� �� �(!� \���� &D�"�'�.� �-�� ��� ��� '�G�X� 

?D��- 6��D���* <+��! �=��> !� &�"�!6 ���'��C C�D�� ��?$��� �� '�ZE!� -(�� .��� d�t�� 

n��!t 'E�+ �E*!+ ���I�! � I����$��" -@�AB �� '� 'GH I�CJ�� '" �s'��C C�D�� 4������D* 

����(��$� H�� )'�?E�� 4��� ������ � �� r!�� !X( r�!N�� I��� (�� I���:�� ���?��� .'
N��D* 

���
� 
 u��X� ��!��* � )�
�� 'GH I�CJ�� '" �� ��� &D�L6 #+�'
�$���� �� ��+�� � �!E�* 

'���!��D � �!��D* �@�AB� � ���!��� ��)��" ��D��( ��� .'�I���� �'��?� ���
� 
�D* a���� 

����$��
�$ �������+ �� h�^+� ����D�!��� g��! .!��� ��U� � �{?D�� ����$�� \���� 

-@�AB
�$ �E�� '���g�� -@�AB �� '��C 'GH I�CJ�� �� /��6 '� �6�
� <+��! �=��> 'E�+���� ��!= 

C���!.  
  

��[ ��|���[ ��|���[ ��|���[ ��|�**** 

����� �� �!^�Z� 'G�N� ��NF+ �!� }�+�N�  �����!= 
��?$ '��2%0/�9� -����� n������� YF� �� 

����. � &D�L6* � �!"!#$ 
� 
���� .�$���������'�  �� �� ��( !�
+ � I����� a+�!� I�C���� �

G��Z��G��Z� �� � '�$�� ��!�� �!"!#$ 
� 
��� �� Y" n����� I����$��" � ��� ��������  �

F��O��-Z I�����D* �^� � M�F���#:���*G� '� 
�
���!" � I���!G �����?D Y* ���� ����D�* 

�!F_�� ?_�� !�
+ '��?��?��.�� 

 
��������������������        

G��?G�������#A_� &"!+ �.�.�.] ��!
� �.� �* .� ��027��� .���� <+ n�!P����=� !�I�C &�"�!6 !� >ۀ  r!�� ��

D�" i.!" r�!N�� !X(� �[.� M�� �� 
��A��� ���
� ?�+�>�'�.�. !
�� 'F��O��-Z ����� �V8)% :(

%90k%S9. 

���L������=) ���� �.�� "�������?#� �.d �� �.� ��027��!� .� D���!� &��?D!�� �� � u��!��E ��G!�� s

'���E � u��( -Z�$ !����  I�CJ�� 'GH �5�Fritillaria imperialis����. � ���� .* � �5�� �I�!7)% :(

%SVk%77. 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

26
-0

1-
08

 ]
 

                            13 / 17

https://pec.gonbad.ac.ir/article-1-671-fa.html


 1399ز و زمستان ييشماره هفدهم، پا ،دوره هشتم/ انحفاظت زيست بوم گياهنشريه 

232 

���!*!A�E �.� �&"!+ �.� �* .� ��023 6 .`G��&���� ���C &�"�!6 Artemisia sieberi Besser PQ+ -F+� !

<+���=� !�|��� �+�!� �� >� � ��'?k|���� ��I�! k ����+�. ���!�� -� �I���V)�0 :(%2k93 .  

���!*!A�E �.� �&"!+ �.� �* .� ��023 6 .u�&���� $)��(��$ ��� I�� �=��?� '��C Artemisia aucheri 

Boiss.  � ���["!� I�!* M�� �� 
��A��� �����* '��C &�"�!6�*. ������$� �!���"* �3)% :(7� kV2. 

6�!*  .� ��!C�!F_�027M�� .���* 6�&���� �� &�"�!6�'��C 
� 
�D* C�D�� �!C� 4�� ����ZE�G I�� s

���� '�G�X�)*�#
D�L6 '�U� �(4�( I���!#$ �I��A+ u!o �+�!� :* C�D�� � '�U�)����$ -Z� �� �(I�!

08)9 :(V2%k387.  

�!+��I� ��h) �.�.�� �.� �����"�D�: d��� �.� �-�!|���[�!A�E �.d.� �* .] �����" �.� ��027�+ .�� �>#�!+�� 

 Y����!Pc� '��C &�"�!6 !� Daphne mucronata Royle M�� ����* ���
� 
�D* Z���6� ��+!� . I) Y

�� )%: (�V2k�20  

 .� *!A�E�020a��) � n�!��<+ .'�G�� �G�( ��G�+ *!�56 >�Z���"� �� I�!�� ������� � ��+!� ��� �E *�D

 �I�!�� I����� � �+!� n�N�NF+ .�?��=� n�!��<+ �� !PQ��%� :�02k�S0.  

B������(�=) I��!A�E �.� ,4�+!?+ �.� ����#A_� &"!+ �.� ,I����� �.� �� .�.� �I��0276 .`G��&����  n�!P�

<+���=� !�s����� '��C 
�NG�� &�"�!6 !� > (Amygdalus scoparia) M�� �� 
��A��� �����* ��?E��  ��

["!� ]!C��*� .�!<E n��m�� '����� � ��� �� &U������ �� ����� ����� �3)0 :(� k�9. 

B������(�=) I��!A�E �.� ,4�+!?+ �.� ����#A_� &"!+ �.� ,I����� �.� �� .�.� �I��0276 .u�&���� <+ !P��� !

�=��� v��� '��C !� >���!�(Quercus brantii)  M�� �� 
��A��� �����* '��C &�"�!6�* '���g�� 

'���!���[* �@�AB�F� �����$ O� �90)0 :(92VkS��.  

"�D�: d�������� �.d.� �� .� ��02S. �� s��� �D��C '��C 
�NG�� 
� 
��� ����+ .Ephedra strobilacea L  ��

�!� �� !�"��B �6�!��) M�� �� 
��A���� -@�AB .�[� I���� 
���
6 �+�C ��� -Z� �I�D�9)2 :(�2Sk%�%.  

!$�A� ��!#+����� �.� �*���$ �.� �� .M ��029i�E . Fritillaria + ���
! Liliaceae � ��� � &�"�!6 :I�!

��5 ���* '��C����Z"�+ .�D� � �����+�?�Z� �sV)%% :(92kV8.  

Bm_� "� �.] ���_� �N� �.
 �
���* �.�.� ���G�� �AG�� .� ��02V����� .�� C� I�CJ�� 'GH r�!N�� r!�� �� 
�

)Fritillaria raddeana!� �� (�� \��D '��?�[* NF+ '����p. �� .�!� � �!��C���J n�N� �m_� � s

C��+!� I�D�� � �E �� �� �I�!%7)� :(V�k30.  

N�� B �.�.d ��!� ��6������(�=) I�� �� �� �.��  .��02V6 .�&���� <+ !P����=� !���+ !� >�.�!<E ����� '�� 
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Ahmadi-Roshan, M., Karimzadeh, G., Babaei, A., Jafari, H. 2016. Karyological 
studies of Fritillaria (Liliaceae) species from Iran. Cytologia, 81(2) :133-141. 

Al-Qaddi, N., Vessella, F., Stephan, J., Al-Eisawi D., Schirone, B. 2016. Current 
and future suitability areas of kermes oak (Quercus coccifera L.) in the Levant 
under climate change. Regional Environmental Change, 17: 143-156. 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

26
-0

1-
08

 ]
 

                            14 / 17

https://pec.gonbad.ac.ir/article-1-671-fa.html


 و همكاران پور برج ياصغر نق يعل 

233 

Allouche, O., Tsoar, A., Kadmon, R. 2006. Assessing the accuracy of species 
distribution models: prevalence, kappa and the true skill statistic (TSS). Journal 
of applied ecology, 43(6): 1223-1232. 

Ashrafzadeh, M.R., Naghipour, A.A., Haidarian, M., Kusza, S., Pilliod, D.S. 2019. 
Effects of climate change on habitat and connectivity for populations of a 
vulnerable, endemic salamander in Iran. Global Ecology and Conservation, 19: 
p.e00637. 

Attorre, F., Alfò, M., De Sanctis, M., Francesconi, F., Valenti, R. Vitale M. and et 
al. 2011. Evaluating the effects of climate change on tree species abundance and 
distribution in the Italian peninsula. Applied Vegetation Science, 14: 242-255. 

Badfar-Chaleshtori, S., Shiran, B., Kohgard, M., Mommeni, H., Hafizi, A., 
Khodambashi, M., Mirakhorli, N., Sorkheh, K. 2012. Assessment of genetic 
diversity and structure of Imperial Crown (Fritillaria imperialis L.) populations 
in the Zagros region of Iran using AFLP, ISSR and RAPD markers and 
implications for its conservation. Biochemical systematics and ecology, 42: 35-
48. 

Bashari, H., Hemami, M.R. 2013. A predictive diagnostic model for wild sheep 
(Ovis orientalis) habitat suitability in Iran. Journal for Nature Conservation, 
21(5): 319-325. 

Benito Garzón, M., Sánchez de Dios, R., Sainz Ollero, H. 2008. Effects of climate 
change on the distribution of Iberian tree species. Applied Vegetation Science, 
11: 169-178. 

Cheng, L., Lek, S., Lek-Ang, S., Li, Z. 2012. Predicting fish assemblages and 
diversity in shallow lakes in the Yangtze River basin. Limnologica, 42 (2): 127–
136. 

Day, P.D. 2018. Studies in the genus Fritillaria L. (Liliaceae) (Doctoral 
dissertation, Queen Mary University of London), 171p. 

Doswald, N., Willis, S.G., Collingham, Y.C., Pain, D.J., Green, R.E., Huntley, B. 
2009. Potential impacts of climatic change on the breeding and nonbreeding 
ranges and migration distance of European Sylvia warblers. Journal of 
Biogeography, 36: 1194-1208. 

Eskildsen, A., Roux, P.C., Heikkinen, R.K., Høye, T.T., Kissling, W.D., Pöyry, J., 
Wisz, M.S., Luoto, M. 2013. Testing species distribution models across space 
and time: high latitude butterflies and recent warming. Global Ecology and 
Biogeography, 22(12):1293–1303. 

Farashi, A., Shariati, M., Hosseini, M. 2013. Identifying biodiversity hotspots for 
threatened mammal species in Iran. Mammalian Biology, 87: 71-88. 

Fatemi, S.S., Rahimi, M., Tarkesh, M., Ravanbakhsh, H., 2018. Predicting the 
impacts of climate change on the distribution of Juniperus excelsa M. Bieb. In 
the central and eastern Alborz Mountains, Iran. iForest-Biogeosciences and 
Forestry, 11(5): 643. 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

26
-0

1-
08

 ]
 

                            15 / 17

https://pec.gonbad.ac.ir/article-1-671-fa.html


 1399ز و زمستان ييشماره هفدهم، پا ،دوره هشتم/ انحفاظت زيست بوم گياهنشريه 

234 

Fois, M., Cuena-Lombraña, A., Fenu, G., Cogoni, D., Bacchetta, G. 2016. The 
reliability of conservation status assessments at regional level: past, present and 
future perspectives on Gentiana lutea L. ssp. lutea in Sardinia. Journal for 
Nature Conservation, 33: 1-9. 

Hardy, J.T. 2003. Climate change: Causes, effects, and solutions: John Wiley & 
Sons. 

Hodd, R.L., Bourke, D., Skeffington, M.S. 2014. Projected range contractions of 
European protected oceanic montane plant communities: Focus on climate 
change impacts is essential for their future conservation. PloS one, 9(4): 
e95147. 

IPCC, 2018. Global warming of 1.5 °C, an IPCC special report on the impacts of 
global warming of 1.5°C above pre-industrial levels and related global 
greenhouse gas emission pathways, in the context of strengthening the global 
response to the threat of climate change, sustainable development, and efforts to 
eradicate poverty. World Meteorological Organization, Geneva, Switzerland. 

Khanum, R., Mumtaz, A.S., Kumar, S. 2013. Predicting impacts of climate change 
on medicinal asclepiads of Pakistan using Maxent modeling. Acta Oecologica, 
49: 23-31. 

Khourang, M., Babaei, A., Sefidkon, F., Naghavi, M.R., Asgari, D., Potter, D. 
2014. Phylogenetic relationship in Fritillaria spp. of Iran inferred from 
ribosomal ITS and chloroplast trnL-trnF sequence data. Biochemical 
Systematics and Ecology, 57: 451-457. 

Kiani, M., Sefidkon, F., Babaei, A., Naghavi, M.R. 2015. Phytochemical profiling 
of medicinal isosteroidal alkaloids of Iranian Fritillaria spp. (Liliaceae). 
Industrial Crops and Products, 70: 451-458. 

Kurpis, J., Serrato-Cruz, M.A., Arroyo, T.P.F. 2016. Modeling the effects of 
climate change on the distribution of Tagetes lucida Cav. (Asteraceae). Global 
Ecology and Conservation, 20: e00747. 

Lembrechts, J.J., Nijs, I., Lenoir, J., 2019. Incorporating microclimate into species 
distribution models. Ecography, 42(7): 1267-1279. 

Lin, C.T., Chiu, C.A. 2018. The Relic Trochodendron aralioides Siebold & 
Zucc.(Trochodendraceae) in Taiwan: Ensemble distribution modeling and 
climate change impacts. Forests, 10(1): 7. 

Manel, S., Williams, H.C., Ormerod, S.J. 2001. Evaluating presence–absence 
models in ecology: the need to account for prevalence. Journal of applied 
Ecology, 38(5): 921-931. 

Naghipour, A.A., Ostovar, Z., Asadi, E. 2019. The Influence of Climate Change on 
distribution of an Endangered Medicinal Plant (Fritillaria Imperialis L.) in 
Central Zagros. Journal of Rangeland  

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

26
-0

1-
08

 ]
 

                            16 / 17

https://pec.gonbad.ac.ir/article-1-671-fa.html


 و همكاران پور برج ياصغر نق يعل 

235 

Pearce, J., Lindenmayer, D. 1998. Bioclimatic analysis to enhance reintroduction 
biology of the endangered helmeted honeyeater (Lichenostomus melanops 
cassidix) in southeastern Australia. Restoration Ecology, 6 (3): 238-43. 

Peterson, A.T., Soberón, J., Pearson, R.G., Anderson, R.P., Martínez-Meyer, E., 
Nakamura, M., Araújo, M.B. 2013. Ecological niches and geographic 
distributions, First edn., USA: Princeton University Press. 

Rana S.K., Rana H.K., Ghimire S.K., Shrestha K.K., Ranjitkar, S. 2017. Predicting 
the impact of climate change on the distribution of two threatened Himalayan 
medicinal plants of liliaceae in Nepal. Journal of Mountain Science, 14: 558-
570. 

Remya, K., Ramachandran, A., Jayakumar, S. 2015. Predicting the current and 
future suitable habitat distribution of Myristica dactyloides Gaertn. Using 
MaxEnt model in the Eastern Ghats, India. Ecological engineering, 82: 184-
188. 

Sangoony, H., Vahabi, M.R., Tarkesh M., Soltani, S. 2016. Range shift of Bromus 
tomentellus Boiss. as a reaction to climate change in Central Zagros, Iran. 
Applied Ecology and Environmental Research, 14(4): 85-100. 

Sanjerehei, M.M., Rundel, P.W. 2017. The impact of climate change on habitat 
suitability for Artemisia sieberi and Artemisia aucheri (Asteraceae)—a 
modeling approach. Polish Journal of Ecology, 65: 97-109. 

Sharifi-Tehrani, M., Advay, M. 2015. Assessment of relationships between Iranian 
Fritillaria (Liliaceae) species using chloroplast trnH-psbA sequences and 
morphological characters. Journal of Genetic Resources, 1(2): 89-100. 

Thuiller, W., Georges, D., Engler, R., Breiner, F., Georges, M.D., Thuiller, C.W. 
2016. Package ‘biomod2’. https://cran.r-project.org/package=biomod2. 

Warren, D.L., Matzke, N.J., Iglesias, T.L. 2019. Evaluating species distribution 
models with discrimination accuracy is uninformative for many applications. 
BioRxiv, p.684399. 

Wu, M.L., Zhang, Q., Song, J.Y., Li, X.W., Xie, C.R., Hu, Z.G. 2018. Ecological 
characteristics and suitability evaluation of Fritillaria cirrhosa D. Don based on 
Maxent model. African Journal of Traditional, Complementary and Alternative 
Medicines, 15(1):.158-167. 

Zhao, Q., Li, R., Gao, Y., Yao, Q., Guo, X. and Wang, W. 2017. Modeling impacts 
of climate change on the geographic distribution of medicinal plant Fritillaria 
cirrhosa D. Don. Plant Biosystems-An International Journal Dealing with all 
Aspects of Plant Biology, 152(3): 349-355. 

  

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ec
.g

on
ba

d.
ac

.ir
 o

n 
20

26
-0

1-
08

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            17 / 17

https://pec.gonbad.ac.ir/article-1-671-fa.html
http://www.tcpdf.org

