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Parameter df

Plant abundancea Plant species richness Plant cover Lichen coverb

Chi2 p-value Chi2 p-value Chi2 p-value Chi2 p-value

���;�u�1�;�m�|�-�]�;���o�=���1�u�-�1�h�v 1 2.254 0.133 0.672 0.412 2.319 0.128 — —

���t�b�l�0�b�m�]���u�o�†�|�;���Œ�o�m�;���P�Œ�o�m�;�Q1 38.631 <0.001*** 18.898 <0.001*** 55.735 <0.001*** 8.078 0.004**

���;�-�v�†�u�b�m�]���|�b�l�;���P�l�;�-�v�†�u�b�m�]�Q4 101.888 <0.001*** 83.267 <0.001*** 66.171 <0.001*** 28.847 <0.001***

���t�b�=�=���ˆ�;�]�;�|�-�|�b�o�m���P�ˆ�;�]�Q1 3.492 0.062• 9.376 0.002** 7.979 0.005** 0.314 0.575

�,�o�m�;�S×�S�l�;�-�v�†�u�b�m�] 4 10.337 0.035* 4.899 0.298 0.085 0.999 14.028 0.007**

�,�o�m�;�S×�S�ˆ�;�] 1 8.267 0.004** 2.969 0.085• 17.134 <0.001*** 7.047 0.008**

���;�-�v�†�u�b�m�]�S×�S�ˆ�;�] 4 2.169 0.705 12.729 0.013* 14.987 0.004** 0.201 0.995

�,�o�m�;�S×�S�l�;�-�v�†�u�b�m�]�S×�S�ˆ�;�] 4 0.196 0.995 0.095 0.999 0.002 0.999 0.252 0.993

Note�9���������v���b�m�1�t�†�7�;�7���1�t�b�l�0�b�m�]���u�o�†�|�;���Œ�o�m�;���P�m�;�-�u���ˆ�v�:���‰�b�|�_�b�m���|�_�;���1�t�b�l�0�b�m�]���u�o�†�|�;�Q�7���l�;�-�v�†�u�b�m�]���|�b�l�;���P�r�u�;�J���-�m�7���r�o�v�|�J�o�r�;�m�b�m�]���|�_�;���u�o�†�|�;�7���-�m�7���•�•�7���‘�•���-�m�7��
�’�•���1�t�b�l�0�;�u�v�]���-�v�1�;�m�|�v�Q�7���1�t�b�=�=���ˆ�;�]�;�|�-�|�b�o�m���-�0�†�m�7�-�m�1�;�7���-�m�7���|�_�;�b�u���|�‰�o�J���-�m�7���|�_�u�;�;�J�‰�-�‹���b�m�|�;�u�-�1�|�b�o�m�v�7���-�v���‰�;�t�t���-�v���|�_�;���r�;�u�1�;�m�|�-�]�;���o�=���1�u�-�1�h�v�:���$�u�-�m�v�=�o�u�l�-�|�b�o�m�v��
�-�r�r�t�b�;�7���|�o���|�_�;���u�;�v�r�o�m�v�;���ˆ�-�u�b�-�0�t�;���-�u�;���b�m�7�b�1�-�|�;�7���0�;�t�o�‰���|�_�;���|�-�0�t�;�:���"�b�]�m�b�=�b�1�-�m�1�;���b�v���b�m�7�b�1�-�|�;�7���-�v���V�•�:�•�”�S>�Sp�S�¾�S�•�:�•�•�8���V�V�•�:�•�•�S>�Sp�S�¾�S�•�:�•�•�•�8���V�V�Vp�S<�S�•�:�•�•�•���-�m�7���N��
�u�;�=�t�;�1�|�v���l�-�u�]�b�m�-�t���;�=�=�;�1�|�v���P�•�:�•�S>�Sp�S�¾�S�•�:�•�”�Q�:���$�u�-�m�v�=�o�u�l�-�|�b�o�m�v�9��a�9���t�o�]�Px�Q�8��b: x1.5.

 13652664, 2024, 11, D
ow

nloaded from
 https://besjournals.onlinelibrary.w

iley.com
/doi/10.1111/1365-2664.14785 by C

ochrane France, W
iley O

nline L
ibrary on [02/12/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



�‘�u�v�“�J|�J�J�M

�’�•�:�‘�w���o�=���|�_�;���u�;�l�-�b�m�b�m�]���1�t�b�=�=���ˆ�;�]�;�|�-�|�b�o�m���-�=�|�;�u���u�o�†�|�;���o�r�;�m�b�m�]���‰�-�v���t�o�v�|��

�‰�b�|�_�b�m���|�_�;���u�o�†�|�;�7���-�t�|�_�o�†�]�_���|�_�b�v���7�;�1�u�;�-�v�;���‰�-�v���m�o�|���v�†�r�r�o�u�|�;�7���v�|�-�|�b�v�|�b-

�1�-�t�t�‹���P�
�b�]�†�u�; 2A�7���u�b�]�_�|���r�-�m�;�t�Q�:���$�_�b�v���7�;�1�u�;�-�v�;���b�v���;�t�†�b�ˆ�-�t�;�m�|���|�o���|�_�;���t�o�v�v��

�o�=�� �-�u�o�†�m�7�� �|�‰�o�� �r�t�-�m�|�� �b�m�7�b�ˆ�b�7�†�-�t�v�� �r�;�u�� �1�t�b�l�0�b�m�]�� �-�v�1�;�m�|�7�� �l�o�v�|�t�‹�� �o�1�1�†�u-

�u�b�m�]�� �7�†�u�b�m�]�� �|�_�;�� �=�b�u�v�|�� �•�•�� �-�v�1�;�m�|�v�:�� �$�_�b�v�� �b�v�� �b�m�� �t�b�m�;�� �‰�b�|�_�� �|�_�;�� �u�;�v�†�t�|�v�� �o�=��

�"�1�_�‰�;�b�Œ�;�u�� �;�| �-�t�: �P2021�Q�7�� �‰�_�b�1�_�� �u�;�ˆ�;�-�t�;�7�� �|�_�-�|�� �1�t�b�l�0�;�u�� �b�l�r�-�1�|�v�� �o�1�1�†�u��

�l�o�v�|�t�‹�� �7�†�u�b�m�]�� �|�_�;�� �1�t�b�l�0�;�u�v�]�� �=�b�u�v�|�� �-�v�1�;�m�|�v�:�� �!�o�†�|�;�� �7�;�ˆ�;�t�o�r�;�u�v�� �|�‹�r�b-

�1�-�t�t�‹���u�;�l�o�ˆ�;���t�o�o�v�;���u�o�1�h�v���|�_�-�|���l�b�]�_�|���r�o�v�;���-���v�-�=�;�|�‹���u�b�v�h���=�o�u���1�t�b�l�0�;�u�v�:��

�	�†�u�b�m�]�� �u�o�†�|�;�� �1�t�;�-�m�b�m�]�7�� �|�_�;�‹�� �-�t�v�o�� �u�;�l�o�ˆ�;�� �r�t�-�m�|�v�� �-�m�7�� �v�o�b�t�� �=�u�o�l�� �1�t�b�=�=��

�1�u�;�ˆ�b�1�;�v���|�_�-�|���1�o�†�t�7���o�0�v�|�u�†�1�|���1�t�b�l�0�;�u�v�]���r�u�o�]�u�;�v�v�:�����o�u�;�o�ˆ�;�u�7���b�=���l�o�v�v�;�v��

�o�u���t�b�1�_�;�m�v���o�m���|�_�;���1�t�b�=�=���1�o�†�t�7���r�o�|�;�m�|�b�-�t�t�‹���1�-�†�v�;���1�t�b�l�0�;�u�v���|�o���v�t�b�r�7���u�o�†�|�;��

�7�;�ˆ�;�t�o�r�;�u�v���o�=�|�;�m���†�v�;���l�;�|�-�t���0�u�†�v�_�;�v���|�o���u�;�l�o�ˆ�;���|�_�;�l�:���$�_�;�v�;���-�1�|�b�o�m�v��

�;�Š�r�t�-�b�m���|�_�;���v�|�u�o�m�]���b�l�r�-�1�|���o�=���|�_�;���o�r�;�m�b�m�]���o�=���m�;�‰���1�t�b�l�0�b�m�]���u�o�†�|�;�v�:

�)�;���-�t�v�o���=�o�†�m�7���-���]�u�-�7�†�-�t���7�;�1�u�;�-�v�;���b�m���t�b�1�_�;�m���1�o�ˆ�;�u�7���b�m�7�b�1�-�|�b�m�]���|�_�-�|��

�v�-�Š�b�1�o�t�o�†�v���1�t�b�=�=�J�7�‰�;�t�t�b�m�]���t�b�1�_�;�m�v���-�u�;���-�=�=�;�1�|�;�7���0�‹���0�o�|�_���|�_�;���u�o�†�|�;���o�r�;�m-

�b�m�]���-�m�7���v�†�0�v�;�t�†�;�m�|���-�v�1�;�m�|�v���P�
�b�]�†�u�; �‘�� �7���u�b�]�_�|���r�-�m�;�t�Q�:���"�b�]�m�b�=�b�1�-�m�|���7�b�=-

�=�;�u�;�m�1�;�v���b�m���t�b�1�_�;�m���1�o�ˆ�;�u���‰�;�u�;���o�0�v�;�u�ˆ�;�7���-�=�|�;�u���‘�•���-�v�1�;�m�|�v���1�o�l�r�-�u�;�7��

�‰�b�|�_�� �|�_�;�� �r�u�;�J�o�r�;�m�b�m�]�� �l�o�m�b�|�o�u�b�m�]�7�� �-�m�7�� �-�=�|�;�u�� �’�•�� �-�v�1�;�m�|�v�� �1�o�l�r�-�u�;�7��

�‰�b�|�_���|�_�;���r�o�v�|�J�o�r�;�m�b�m�]���l�o�m�b�|�o�u�b�m�]�7���u�;�v�†�t�|�b�m�]���b�m���-�m���o�ˆ�;�u�-�t�t�� �u�;�7�†�1�|�b�o�m��

�o�=�� �’�“�:�u�w�:�� �$�_�;�v�;�� �=�b�m�7�b�m�]�v�� �-�t�v�o�� �-�t�b�]�m�� �‰�b�|�_�� �|�_�;�� �u�;�v�†�t�|�v�� �o�=�� �"�1�_�‰�;�b�Œ�;�u��

� 
 � � � � � & � ! � � � � � ‘ �J�	�b�=�=�;�u�;�m�1�;�v���b�m���r�t�-�m�|���-�0�†�m�7�-�m�1�;���-�m�7���|�o�|�-�t���t�b�1�_�;�m���1�o�ˆ�;�u�-�]�;���0�;�|�‰�;�;�m���r�u�b�v�|�b�m�;���1�t�b�=�=�v���-�m�7���7�b�=�=�;�u�;�m�|���r�_�-�v�;�v���o�=���1�t�b�l�0�b�m�]���-�1�|�b�ˆ�b�|�‹�:��
���;�-�m�S±�S�v�|�-�m�7�-�u�7���;�u�u�o�u���P�"���Q���b�m���|�_�;���m�†�l�0�;�u���o�=���b�m�7�b�ˆ�b�7�†�-�t�v���P���Q���-�m�7���|�_�;���|�o�|�-�t���t�b�1�_�;�m���1�o�ˆ�;�u�-�]�;���b�m���|�_�;���v�|�†�7�b�;�7���1�t�b�=�=�v���P�b�m���1�l2�8�����Q���l�;�-�v�†�u�;�7���0�;�=�o�u�;��
�P�r�u�;�J�o�r�;�m�b�m�]�Q���-�m�7���-�=�|�;�u���P�r�o�v�|�J�o�r�;�m�b�m�]�Q���|�_�;���o�r�;�m�b�m�]���o�=���|�_�;���m�;�‰���1�t�b�l�0�b�m�]���u�o�†�|�;���-�u�;���7�b�v�r�t�-�‹�;�7���-�v���‰�;�t�t���-�v���-�=�|�;�u���•�•�7���‘�•���-�m�7���’�•���1�t�b�l�0�;�u�v�]���-�v�1�;�m�|�v��
�-�u�;���v�_�o�‰�m���=�o�u���|�_�;���-�u�;�-���m�;�-�u���P�r�-�m�;�t���o�m���|�_�;���t�;�=�|�Q���-�m�7���‰�b�|�_�b�m���P�r�-�m�;�t���o�m���|�_�;���u�b�]�_�|�Q���|�_�;���1�t�b�l�0�b�m�]���u�o�†�|�;�v�:���"�b�]�m�b�=�b�1�-�m�|���7�b�=�=�;�u�;�m�1�;�v���b�m���r�o�v�|���_�o�1��
�1�o�m�|�u�-�v�|�v���-�l�o�m�]���|�_�;���l�;�-�v�†�u�b�m�]���|�b�l�;�v���-�u�;���b�m�7�b�1�-�|�;�7���‰�b�|�_���7�b�=�=�;�u�;�m�|���t�;�|�|�;�u�v�7���-�m�7���1�o�t�o�†�u�v���u�;�r�u�;�v�;�m�|���|�_�;���b�m�1�u�;�-�v�;�7���1�t�b�l�0�b�m�]���r�u�;�v�v�†�u�;���o�ˆ�;�u���|�b�l�;�:

 13652664, 2024, 11, D
ow

nloaded from
 https://besjournals.onlinelibrary.w

iley.com
/doi/10.1111/1365-2664.14785 by C

ochrane France, W
iley O

nline L
ibrary on [02/12/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



�J�M�J |�J �‘�u�v�”

�;�| �-�t�: �P2021�Q�7�� �‰�_�o�� �u�;�r�o�u�|�;�7�� �-�� �v�|�u�o�m�]�� �u�;�7�†�1�|�b�o�m�� �b�m�� �t�b�1�_�;�m�� �1�o�ˆ�;�u��

�‰�b�|�_�b�m���|�_�;���=�b�u�v�|���”�•���-�v�1�;�m�|�v�7���‰�b�|�_���m�o���v�b�]�m�b�=�b�1�-�m�|���7�;�1�u�;�-�v�;�v���-�=�|�;�u�‰�-�u�7�:��

���o�‰�;�ˆ�;�u�7���t�b�1�_�;�m���1�o�ˆ�;�u���‰�-�v���1�o�m�v�|�-�m�|���b�m���|�_�;���m�;�-�u�0�‹���-�u�;�-���o�=���|�_�;���u�o�†�|�;��

�P�
�b�]�†�u�;  �‘�� �7�� �t�;�=�|�� �r�-�m�;�t�Q�7�� �b�m�7�b�1�-�|�b�m�]�� �|�_�-�|�� �1�t�b�l�0�;�u�v�� �1�-�m�� �]�u�;�-�|�t�‹�� �b�l�r�-�1�|��

�t�b�1�_�;�m�v�7���-�v���r�u�;�ˆ�b�o�†�v�t�‹���o�0�v�;�u�ˆ�;�7���P�;�:�]�:�����7�-�l�v���_���,�-�m�b�;�‰�v�h�b�7 2012�8�����t�-�u�h��

�_�����;�v�v�t�7 2015�8���$�;�v�v�t�;�u���_�����t�-�u�h�7 2016�Q�:���$�_�b�v���]�u�-�7�†�-�t���b�l�r�-�1�|���l�-�‹���0�;���-�|-

�|�u�b�0�†�|�;�7���|�o���|�_�;���-�0�o�ˆ�;�J�l�;�m�|�b�o�m�;�7���-�1�|�b�ˆ�b�|�b�;�v���7�†�u�b�m�]���o�†�|�=�b�|�|�b�m�]���-�m�7���|�_�;��

�u�;�r�;�|�b�|�b�ˆ�;���=�u�b�1�|�b�o�m���7�†�u�b�m�]���|�_�;���=�b�u�v�|���-�v�1�;�m�|�v�:���
�b�m�;�J�v�1�-�t�;���v�|�†�7�b�;�v���b�7�;�m�|�b-

�=�‹�b�m�]���u�-�u�;���-�m�7���†�m�b�t�†�;���1�t�b�=�=���t�b�1�_�;�m���v�r�;�1�b�;�v���P�;�:�]�:�����o�]�]�;�v�v���;�| �-�t�:�7 2017 �Q��

�;�l�r�_�-�v�b�Œ�;���|�_�;���b�l�r�o�u�|�-�m�1�;���o�=���1�o�m�v�b�7�;�u�b�m�]���t�b�1�_�;�m�v���-�m�7���1�t�b�=�=���;�u�o�v�b�o�m���b�m��

�1�o�m�v�;�u�ˆ�-�|�b�o�m���r�t�-�m�m�b�m�]�:

���|���b�v���‰�o�u�|�_���m�o�|�b�m�]���|�_�-�|���|�_�;���;�Š�|�;�m�|���o�=���|�_�;���b�l�r�-�1�|���=�u�o�l���|�_�;���o�r�;�m-

�b�m�]���7�;�r�;�m�7�;�7���o�m���|�_�;���-�0�†�m�7�-�m�1�;���o�=���ˆ�;�]�;�|�-�|�b�o�m���b�m���|�_�;���r�u�b�v�|�b�m�;���1�t�b�=�=�v�:��

�$�_�;���o�r�;�m�b�m�]���o�=���|�_�;���m�;�‰���u�o�†�|�;�v���v�b�]�m�b�=�b�1�-�m�|�t�‹���b�l�r�-�1�|�;�7���r�t�-�m�|���v�r�;�1�b�;�v��

�u�b�1�_�m�;�v�v�� �-�m�7�� �|�o�|�-�t�� �r�t�-�m�|�� �1�o�ˆ�;�u�� �b�m�� �|�_�o�v�;�� �1�t�b�=�=�v�� �‰�b�|�_�� �o�u�b�]�b�m�-�t�t�‹�� �7�;�m�v�;��

�ˆ�;�]�;�|�-�|�b�o�m�7���‰�_�b�t�;�� �‰�;�-�h�;�u���;�=�=�;�1�|�v���‰�;�u�;�� �o�0�v�;�u�ˆ�;�7���b�m���1�t�b�=�=�v���‰�b�|�_���o�u�b�]-

�b�m�-�t�t�‹�� �v�1�-�u�1�;�� �ˆ�;�]�;�|�-�|�b�o�m�� �P�
�b�]�†�u�;  3�Q�:�� �"�r�;�1�b�;�v�� �u�b�1�_�m�;�v�v�� �7�;�1�u�;�-�v�;�7�� �0�‹��

�“�•�:�–�w�� �-�m�7�� �‘�–�:�‘�w�� �b�m�� �1�t�b�=�=�v�� �‰�b�|�_�� �o�u�b�]�b�m�-�t�t�‹�� �7�;�m�v�;�� �-�m�7�� �v�1�-�u�1�;�� �ˆ�;�]�;�|�--

�|�b�o�m�7���u�;�v�r�;�1�|�b�ˆ�;�t�‹�7���‰�_�;�u�;�-�v���|�o�|�-�t���r�t�-�m�|���1�o�ˆ�;�u���‰�-�v���u�;�7�†�1�;�7���0�‹���“�v�:�–�w��

�b�m�� �1�t�b�=�=�v�� �‰�b�|�_�� �o�u�b�]�b�m�-�t�t�‹�� �7�;�m�v�;�� �ˆ�;�]�;�|�-�|�b�o�m�7�� �-�m�7�� �”�•�:�u�w�� �b�m�� �|�_�o�v�;�� �‰�b�|�_��

�o�u�b�]�b�m�-�t�t�‹�� �v�1�-�u�1�;�� �ˆ�;�]�;�|�-�|�b�o�m�:�� ���o�‰�;�ˆ�;�u�7�� �1�t�b�l�0�;�u�v�]�� �-�v�1�;�m�|�v�� �v�_�o�‰�;�7��

�l�b�m�b�l�-�t�� �;�=�=�;�1�|�v�� �o�m�� �v�r�;�1�b�;�v�� �u�b�1�_�m�;�v�v�� �-�m�7�� �r�t�-�m�|�� �1�o�ˆ�;�u�7�� �‰�b�|�_�� �u�;�7�†�1-

�|�b�o�m�v�� �o�=�� �•�•�w�K�•�“�:�–�w�� �b�m�� �-�t�t�� �1�-�v�;�v�� �P�
�b�]�†�u�;  3�Q�:�� ���o�|�_�� �
�-�u�u�b�v �P1995�Q�� �-�m�7��

���†�m�|�Œ�� �-�m�7�� ���-�u�v�o�m �P2006�Q�� �v�†�]�]�;�v�|�;�7�� �|�_�-�|�� �u�o�†�|�;�� �7�;�ˆ�;�t�o�r�;�u�v�� �v�;�t�;�1�|��

�1�t�b�=�=�v�� �‰�b�|�_�� �v�1�-�u�1�;�� �ˆ�;�]�;�|�-�|�b�o�m�7�� �-�ˆ�o�b�7�b�m�]�� �_�;�-�ˆ�b�t�‹�� �ˆ�;�]�;�|�-�|�;�7�� �1�t�b�=�=�v�� �|�_�-�|��

�1�o�†�t�7�� �_�b�m�7�;�u�� �|�_�;�� �;�v�|�-�0�t�b�v�_�l�;�m�|�� �o�=�� �m�;�‰�� �1�t�b�l�0�b�m�]�� �u�o�†�|�;�v�:�� ���o�‰�;�ˆ�;�u�7��

�1�t�b�=�=�v�� �‰�b�|�_�� �v�1�-�u�1�;�� �ˆ�;�]�;�|�-�|�b�o�m�� �l�-�‹�� �_�-�u�0�o�†�u�� �r�t�-�m�|�v�� �o�=�� �_�b�]�_�� �1�o�m�v�;�u�ˆ�--

�|�b�o�m���ˆ�-�t�†�;�7���v�†�1�_���-�v���u�-�u�;�7���;�m�7�;�l�b�1�7���o�u���;�ˆ�;�m���;�m�7�-�m�]�;�u�;�7���v�r�;�1�b�;�v�:���$�_�†�v�7��

�u�;�]�-�u�7�t�;�v�v���o�=���|�_�;���-�0�†�m�7�-�m�1�;���o�=���ˆ�;�]�;�|�-�|�b�o�m���o�m���|�_�;���r�u�b�v�|�b�m�;���1�t�b�=�=�v�7���-�m��

�;�Š�_�-�†�v�|�b�ˆ�;���v�r�;�1�b�;�v���b�m�ˆ�;�m�|�o�u�‹���v�_�o�†�t�7���0�;���1�o�m�7�†�1�|�;�7���0�;�=�o�u�;���;�v�|�-�0�t�b�v�_-

�b�m�]���m�;�‰���u�o�†�|�;�v�7���-�v���b�m�7�b�1�-�|�;�7���b�m���o�†�u���l�-�m�-�]�;�l�;�m�|���r�u�o�|�o�1�o�t���P�
�b�]�†�u�; 4�Q�:��

�$�_�b�v�� �b�v�� �;�v�r�;�1�b�-�t�t�‹�� �7�;�l�-�m�7�b�m�]�� �b�m�� �|�_�;�� �1�-�v�;�� �o�=�� �ˆ�;�u�‹�� �m�-�u�u�o�‰�� �v�r�;�1�b�-�t�b�v�|�v��

�|�_�-�|�� �o�1�1�†�u�� �b�m�� �v�l�-�t�t�� �-�u�;�-�v�� �o�=�� �o�m�;�� �1�t�b�=�=�� �P�b�:�;�:��Borderea chouardii�7�� �-�� �ˆ�;�u�‹��

�-�m�1�b�;�m�|���	�b�o�v�1�o�u�-�1�;�-�;���t�b�ˆ�b�m�]���o�m���-���†�m�b�t�†�;���1�t�b�=�=���b�m�����‹�u�;�m�;�;�v�8���v�;�;�����-�u�1	��-��

�;�| �-�t�:�7 2012�Q���o�u���v�o�l�;���v�r�;�1�b�-�t�b�v�|�v���o�=���o�ˆ�;�u�_�-�m�]�b�m�]���1�t�b�=�=���_�-�0�b�|�-�|�v�7���v�†�1�_���-�v��

Sarcocapnos pulcherrima���P���o�u�b�|�;���;�| �-�t�:�7 2017�Q�:

�!�o�†�|�;�� �7�;�ˆ�;�t�o�r�;�u�v�� �-�t�v�o�� �|�;�m�7�� �|�o�� �v�;�t�;�1�|�� �7�u�‹�� �-�u�;�-�v�� �=�o�u�� �u�o�†�|�;�� �o�r�;�m-

�b�m�]�7���-�v���‰�;�|���u�o�1�h�v���l�-�‹���0�;���†�m�1�o�l�=�o�u�|�-�0�t�;���-�m�7���_�-�Œ�-�u�7�o�†�v���=�o�u���1�t�b�l�0�b�m�]��

�P���o�]�]�;�v�v���;�| �-�t�:�7 2021�Q�:���	�u�‹���1�t�b�=�=���-�u�;�-�v���†�v�†�-�t�t�‹���_�-�ˆ�;���t�o�‰�;�u���ˆ�;�]�;�|�-�|�b�ˆ�;��

�-�0�†�m�7�-�m�1�;���0�†�|���o�|�_�;�u�‰�b�v�;���l�-�‹���0�;���l�o�u�;���7�;�m�v�;�t�‹���1�o�ˆ�;�u�;�7���0�‹���t�b�1�_�;�m�v��

�P���o�]�]�;�v�v�� �;�| �-�t�:�7 2021�Q�:�� �$�_�b�v�� �|�u�-�7�;�J�o�=�=�� �0�;�|�‰�;�;�m���ˆ�;�]�;�|�-�|�b�o�m���o�u�� �t�b�1�_�;�m��

�1�o�ˆ�;�u���b�v���-�t�v�o���v�†�]�]�;�v�|�;�7���0�‹���|�_�;���l�;�-�v�†�u�;�l�;�m�|�v���‰�;���o�0�|�-�b�m�;�7���m�;�-�u���|�_�;��

�1�t�b�l�0�b�m�]���u�o�†�|�;���P�v�;�;���
�b�]�†�u�; �‘���7���Q�:�����m���-�7�7�b�|�b�o�m�7���u�o�†�|�;���7�;�ˆ�;�t�o�r�;�u�v���t�b�h�;�t�‹��

�r�u�b�o�u�b�|�b�Œ�;���|�_�;���u�;�l�o�ˆ�-�t���o�=���t�b�1�_�;�m�v���|�_�-�|���-�u�;���t�;�v�v���=�b�u�l�t�‹���-�|�|�-�1�_�;�7���|�o���|�_�;��

�u�o�1�h�7�� �v�†�1�_�� �-�v�� �t�;�-�=�‹�� �=�o�t�b�o�v�;�� �-�m�7�� �=�u�†�|�b�1�o�v�;�� �v�r�;�1�b�;�v�7�� �‰�_�b�t�;�� �1�u�†�v�|�o�v�;�� �t�b-

�1�_�;�m�v���-�u�;���t�b�h�;�t�‹���u�;�l�o�ˆ�;�7���7�†�;���|�o���1�o�m�|�b�m�†�o�†�v���=�u�b�1�|�b�o�m���=�u�o�l���1�t�b�l�0�;�u�v�]���-�v-

�1�;�m�|�v�7���-�v���o�†�u���u�;�v�†�t�|�v���v�†�]�]�;�v�|���P�
�b�]�†�u�; �‘���Q�:�����t�|�_�o�†�]�_���b�|���l�-�‹���0�;���|�_�o�†�]�_�|��

�|�_�-�|���t�b�1�_�;�m�v���o�u���o�|�_�;�u���o�u�]�-�m�b�v�l�v���l�-�‹���0�;���t�;�v�v���u�;�t�;�ˆ�-�m�|���=�o�u���1�o�m�v�;�u�ˆ�-�|�b�o�m��

� 
 � � � � � & � ! � � � � � ’ �J���t�-�m�|���v�r�;�1�b�;�v���u�b�1�_�m�;�v�v���P���Q��
�-�m�7���|�o�|�-�t���ˆ�-�v�1�†�t�-�u���r�t�-�m�|���1�o�ˆ�;�u���P���Q���0�;�|�‰�;�;�m��
�|�_�;���r�u�;�J�o�r�;�m�b�m�]���o�=���|�_�;���1�t�b�l�0�b�m�]���u�o�†�|�;���-�m�7��
�7�b�=�=�;�u�;�m�|���r�_�-�v�;�v���o�=���|�_�;���1�t�b�l�0�b�m�]���-�1�|�b�ˆ�b�|�‹��
�b�m���1�t�b�=�=�v���|�_�-�|���o�u�b�]�b�m�-�t�t�‹���_�o�t�7���7�;�m�v�;���P�]�u�;�;�m�Q��
�o�u���v�1�-�u�1�;���P�]�u�;�‹�Q���ˆ�;�]�;�|�-�|�b�o�m���-�0�†�m�7�-�m�1�;�:��
���;�-�m�S±�S�v�|�-�m�7�-�u�7���;�u�u�o�u���P�"���Q���-�u�;���v�_�o�‰�m�7���-�m�7��
�v�b�]�m�b�=�b�1�-�m�1�;���o�=���r�o�v�|���_�o�1���1�o�m�|�u�-�v�|�v���-�l�o�m�]��
�l�;�-�v�†�u�b�m�]���|�b�l�;�v���‰�b�|�_�b�m���7�;�m�v�;���-�m�7���v�1�-�u�1�;��
�ˆ�;�]�;�|�-�|�b�o�m���-�0�†�m�7�-�m�1�;���-�u�;���b�m�7�b�1�-�|�;�7�:

 13652664, 2024, 11, D
ow

nloaded from
 https://besjournals.onlinelibrary.w

iley.com
/doi/10.1111/1365-2664.14785 by C

ochrane France, W
iley O

nline L
ibrary on [02/12/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



�‘�u�v�u�J|�J�J�M

�1�o�l�r�-�u�;�7���‰�b�|�_���r�t�-�m�|�v���-�m�7���ˆ�;�u�|�;�0�u�-�|�;�v���P�!�†�0�b�o�J�"�-�t�1�;�7�o���;�| �-�t�:�7 2013�Q�7��

�!�;�7�b�m�] �P2019�Q���=�o�†�m�7���|�_�-�|���;�m�7�o�t�b�|�_�b�1���-�m�7���u�-�u�;���t�b�1�_�;�m�v���-�u�;���†�m�7�;�u�v�|�†�7-

�b�;�7���0�†�|���l�-�‹���_�-�ˆ�;���-���v�b�]�m�b�=�b�1�-�m�|���r�u�;�v�;�m�1�;���o�m���1�t�b�=�=�v�:�����o�u�;�o�ˆ�;�u�7���|�_�;���;�u�o-

�v�b�o�m���]�;�m�;�u�-�|�;�7���0�‹���u�;�r�;�-�|�;�7���-�v�1�;�m�|�v���l�-�‹���m�;�]�-�|�b�ˆ�;�t�‹���-�=�=�;�1�|���o�|�_�;�u���1�t�b�=�=��

�o�u�]�-�m�b�v�l�v�� �v�†�1�_�� �-�v�� �v�o�b�t�� �-�m�7�� �u�o�1�h�J�7�‰�;�t�t�b�m�]�� �=�†�m�]�b�7�� �-�t�]�-�;�7�� �1�‹�-�m�o�0�-�1�|�;-

�u�b�-�7�� �b�m�ˆ�;�u�|�;�0�u�-�|�;�v�7�� �l�o�v�v�;�v�� �o�u�� �7�b�=�=�;�u�;�m�|�� �v�;�;�7�� �7�b�v�r�;�u�v�;�u�v�� �-�m�7�� �r�o�t�t�b�m�--

�|�o�u�v�� �P���-�†�u�� �;�| �-�t�:�7 2017�8�� ���o�t�;�b�m�;�� �;�| �-�t�:�7 2021�8�� ���o�o�r�;�u�7 1997�8�� ���;�u�u�-�|�_��

�;�| �-�t�:�7 2000 �8�����o�u�-�|�_���_�����-�1�_�o�=�;�m�7 2009�8�����u�-�_���_�����-�u�1�_�J�"�-�t�-�v�7 2022; 

�"�1�_�l�;�u�-���;�| �-�t�:�7 2018�Q�7���-�t�v�o���1�-�†�v�b�m�]���b�m�7�b�u�;�1�|���m�;�]�-�|�b�ˆ�;���;�=�=�;�1�|�v���o�m���1�t�b�=�=��

�r�t�-�m�|���1�o�l�l�†�m�b�|�b�;�v�:

�
�†�u�|�_�;�u�l�o�u�;�7���o�†�u���v�|�†�7�‹���r�u�o�ˆ�b�7�;�v���-���m�;�‰���b�m�|�;�u�r�u�;�|�-�|�b�o�m���o�=���u�;�v�†�t�|�v��

�=�u�o�l�� �r�u�;�ˆ�b�o�†�v�� �v�|�†�7�b�;�v�� �o�m�� �|�_�b�v�� �|�o�r�b�1�:�� ���†�u�� �=�b�m�7�b�m�]�v�� �o�m�� �|�_�;�� �;�=�=�;�1�|�� �o�=��

�u�o�†�|�;�� �o�r�;�m�b�m�]�� �‰�b�|�_�b�m�� �-�m�7�� �b�m�� �|�_�;�� �-�u�;�-�v�� �1�t�o�v�;�� �|�o�� �|�_�;�� �1�t�b�l�0�b�m�]�� �u�o�†�|�;�v��

�v�†�]�]�;�v�|�� �|�_�-�|�� �|�_�;�� �1�t�b�l�0�b�m�]�� �;�=�=�;�1�|�v�� �r�u�;�ˆ�b�o�†�v�t�‹�� �=�o�†�m�7�� �b�m�� �o�|�_�;�u�� �v�|�†�7-

�b�;�v�� �‰�b�|�_�� �1�t�o�v�;�t�‹�� �r�-�b�u�;�7�� �7�;�v�b�]�m�v�� �v�_�o�‰�;�7�� �1�o�m�v�;�u�ˆ�-�|�b�ˆ�;�� �u�;�v�†�t�|�v�� �P�;�:�]�:��

���o�]�]�;�v�v���;�| �-�t�:�7 2017�8�����t�-�u�h���_�����;�v�v�t�7 2015�8�����-�u�1�_�J�"�-�t�-�v���;�| �-�t�:�7 2018; 

���-�u�1�_�J�"�-�t�-�v�7�� ���o�u�-�t�;�v�J���u�l�b�f�o�7�� �;�| �-�t�:�7 2023�8�� �!�;�7�b�m�]�7 2019�8�� �$�;�v�v�t�;�u�� �_��

���t�-�u�h�7 2016�Q�:���$�_�;�‹���†�v�;�7���-�v���1�o�m�|�u�o�t�v���m�;�-�u�0�‹���-�u�;�-�v���|�_�-�|���1�o�m�v�b�7�;�u�b�m�]���o�†�u��

�u�;�v�†�t�|�v�7���l�-�‹���0�;���l�o�u�;���o�u���t�;�v�v���;�t�†�-�t�t�‹���-�=�=�;�1�|�;�7���0�‹���|�_�;���u�o�†�|�;���7�;�ˆ�;�t�o�r-

�l�;�m�|���1�o�l�r�-�u�;�7���‰�b�|�_���|�_�;���1�t�b�l�0�b�m�]���u�o�†�|�;���-�u�;�-�:���$�_�;�u�;�=�o�u�;�7���|�_�;���1�t�b�l�0-

�b�m�]���b�l�r�-�1�|���=�o�†�m�7���-�=�|�;�u�‰�-�u�7���b�m���|�_�;�v�;���v�|�†�7�b�;�v���v�_�o�†�t�7���|�_�;�m���0�;���r�u�b�l�-�u�b�t�‹��

�-�|�|�u�b�0�†�|�;�7���|�o���|�_�;���u�;�r�;�-�|�;�7���-�v�1�;�m�|�v���u�-�|�_�;�u���|�_�-�m���|�o���|�_�;���o�r�;�m�b�m�]���o�=���|�_�;��

�1�t�b�l�0�b�m�]�� �u�o�†�|�;�7�� �‰�_�b�1�_�� �b�v�� �1�t�;�-�u�t�‹�� �|�_�;�� �0�o�|�|�t�;�m�;�1�h�� �o�=�� �|�_�;�� �7�;�|�u�b�l�;�m�|�-�t��

�r�u�o�1�;�v�v�:�� �+�;�|�7�� �1�o�m�v�b�7�;�u�b�m�]�� �|�_�-�|�� �o�m�t�‹�� �v�;�ˆ�;�m�� �m�;�‰�� �u�o�†�|�;�v�� �‰�;�u�;�� �b�m�ˆ�;�v�|�b-

�]�-�|�;�7���-�m�7���|�_�-�|���r�o�r�†�t�-�u���1�t�b�l�0�b�m�]���u�o�†�|�;�v���v�†�r�r�o�u�|���l�-�m�‹���l�o�u�;���|�_�-�m���’�•��

�-�v�1�;�m�|�v�� �r�;�u�� �‹�;�-�u�7�� �=�†�|�†�u�;�� �v�|�†�7�b�;�v�� �v�_�o�†�t�7�� �b�m�1�t�†�7�;�� �-�� �t�-�u�]�;�u�� �m�†�l�0�;�u�� �o�=��

�v�|�†�7�‹���-�u�;�-�v���-�m�7���-���t�o�m�]�;�u���|�;�l�r�o�u�-�t���v�1�-�t�;���‰�b�|�_���l�o�u�;���1�t�b�l�0�b�m�]���-�v�1�;�m�|�v��

�b�m���o�u�7�;�u���|�o���b�m�1�u�;�-�v�;���r�u�;�1�b�v�b�o�m���b�m���|�_�;���-�v�v�;�v�v�l�;�m�|���o�=���t�o�m�]�J�|�;�u�l���1�t�b�l�0-

�b�m�]���b�l�r�-�1�|�v�:���
�†�|�†�u�;���v�|�†�7�b�;�v���1�-�m���-�t�v�o���1�o�m�v�b�7�;�u���|�_�;���-�v�v�;�v�v�l�;�m�|���o�=���|�_�;��

�;�=�=�;�1�|���o�=���v�r�o�u�|�v���1�t�b�l�0�b�m�]���o�m���1�t�b�=�=���;�7�]�;�v���-�m�7���|�-�t�†�v���-�u�;�-�v�:���
�†�u�|�_�;�u�l�o�u�;�7��

�v�b�m�1�;���o�†�u���u�;�v�†�t�|�v���v�_�o�‰�;�7���|�_�-�|���|�_�;���-�u�;�-�v���m�;�-�u���|�_�;���1�t�b�l�0�b�m�]���u�o�†�|�;�v���-�u�;��

�-�=�=�;�1�|�;�7�� �0�‹�� �u�o�†�|�;�� �o�r�;�m�b�m�]�7�� �=�†�|�†�u�;�� �v�|�†�7�b�;�v�� �v�_�o�†�t�7�� �b�m�1�t�†�7�;�� �|�u�-�m�v�;�1�|�v��

�o�m���1�t�b�=�=���=�-�1�;�v���|�_�-�|���-�u�;���†�m�|�o�†�1�_�;�7���0�‹���1�t�b�l�0�b�m�]���-�v���-�7�7�b�|�b�o�m�-�t���1�o�m�|�u�o�t�v�:

�“�:�‘�J|�J ���o�m�v�;�u�ˆ�-�|�b�o�m���l�-�m�-�]�;�l�;�m�|���b�m���1�t�b�=�=���;�1�o�v�‹�v�|�;�l�v

�	�;�v�r�b�|�;�� �b�|�v�� �]�u�o�‰�b�m�]�� �r�o�r�†�t�-�u�b�|�‹�7�� �u�o�1�h�� �1�t�b�l�0�b�m�]�� �b�v�� �-�� �u�;�1�u�;�-�|�b�o�m�-�t��

�-�1�|�b�ˆ�b�|�‹�� �‰�b�|�_�� �=�;�‰�� �l�-�m�-�]�;�l�;�m�|�� �]�†�b�7�;�t�b�m�;�v�� �P���-�u�1�_�J�"�-�t�-�v�7�� ���o�u�b�|�;�7��

�;�| �-�t�:�7 2023�Q�:�� �!�;�]�†�t�-�|�b�o�m�v�� �-�m�7�� �-�1�1�;�r�|�;�7�� �r�u�-�1�|�b�1�;�v�� �u�;�]�-�u�7�b�m�]�� �|�_�;��

�o�r�;�m�b�m�]�� �o�=�� �m�;�‰�� �1�t�b�l�0�b�m�]�� �u�o�†�|�;�v�� �-�u�;�� �-�t�l�o�v�|�� �m�o�m�J�;�Š�b�v�|�;�m�|�7�� �o�u�� �-�l-

�0�b�]�†�o�†�v�� �-�m�7�� �7�b�=�=�;�u�b�m�]�� �-�l�o�m�]�� �1�o�†�m�|�u�b�;�v�� �-�m�7�� �u�;�]�b�o�m�v�:�� ���†�u�� �u�;�v�†�t�|�v��

�1�t�;�-�u�t�‹���b�m�7�b�1�-�|�;���|�_�-�|���|�_�b�v���b�v���-�m���b�l�r�o�u�|�-�m�|���b�v�v�†�;���|�o���1�o�m�v�b�7�;�u���0�‹���1�o�m-

�v�;�u�ˆ�-�|�b�o�m�� �l�-�m�-�]�;�u�v�:�� ���o�‰�;�ˆ�;�u�7�� �b�|�� �b�v�� �-�t�v�o�� �|�u�†�;�� �|�_�-�|�� �u�;�1�;�m�|�t�‹�7�� �|�_�;��

� 
 � � � � � & � ! � � � � � “ �J�)�o�u�h�=�t�o�‰���7�b�-�]�u�-�l���-�v���]�†�b�7�-�m�1�;���=�o�u���b�l�r�t�;�l�;�m�|�b�m�]���1�o�m�v�;�u�ˆ�-�|�b�o�m���l�-�m�-�]�;�l�;�m�|���-�1�|�b�o�m�v���b�m���0�o�|�_���r�u�b�v�|�b�m�;���-�m�7���1�t�b�l�0�;�7���1�t�b�=�=�v�:���$�_�;��
�]�u�;�;�m���0�o�Š�;�v���u�;�r�u�;�v�;�m�|���|�_�;���-�v�v�o�1�b�-�|�;�7���=�b�;�t�7���l�o�m�b�|�o�u�b�m�]���v�|�u�-�|�;�]�‹���|�o���]�-�|�_�;�u���-�7�;�t�†�-�|�;���b�m�=�o�u�l�-�|�b�o�m���=�o�u���7�;�1�b�v�b�o�m�J�l�-�h�b�m�]�7���‰�_�b�t�;���|�_�;���o�u�-�m�]�;��
�0�o�Š�;�v���u�;�r�u�;�v�;�m�|���|�_�;���l�-�m�-�]�;�l�;�m�|���-�1�|�b�o�m�v���|�o���0�;���b�l�r�t�;�l�;�m�|�;�7���b�m���;�-�1�_���v�1�;�m�-�u�b�o�:���$�_�;���t�b�]�_�|���o�u�-�m�]�;���0�o�Š�;�v���v�_�o�‰���-���1�o�l�r�t�;�l�;�m�|�-�u�‹���-�1�|�b�o�m���|�o���0�;��
�b�l�r�t�;�l�;�m�|�;�7�:���$�_�;���|�‹�r�;���o�=���u�;�]�†�t�-�|�b�o�m���|�o���0�;���b�l�r�t�;�l�;�m�|�;�7���=�o�u���;�-�1�_���-�1�|�b�o�m���b�v���-�t�v�o���_�b�]�_�t�b�]�_�|�;�7���-�m�7���1�-�|�;�]�o�u�b�Œ�;�7���b�m�|�o���v�|�u�b�1�|���P�b�Q�7���b�m�|�;�u�l�;�7�b�-�|�;���P�b�b�Q�7��
�l�o�7�;�u�-�|�;���P�b�b�b�Q�7���-�m�7���0�-�v�b�1���P�b�ˆ�Q���u�;�]�†�t�-�|�b�o�m�:

 13652664, 2024, 11, D
ow

nloaded from
 https://besjournals.onlinelibrary.w

iley.com
/doi/10.1111/1365-2664.14785 by C

ochrane France, W
iley O

nline L
ibrary on [02/12/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



�J�M�J |�J �‘�u�v�•

�&�:�"�:�� ���-�|�b�o�m�-�t�� ���-�u�h�� �"�;�u�ˆ�b�1�;�� �P�����"�Q�� �-�m�7�� �&�:�"�:�� �
�o�u�;�v�|�� �"�;�u�ˆ�b�1�;�� �P�&�"�
�"�Q��

�b�7�;�m�|�b�=�b�;�7���;�m�ˆ�b�u�o�m�l�;�m�|�-�t���_�-�Œ�-�u�7�v���-�v�v�o�1�b�-�|�;�7���‰�b�|�_���|�_�;���o�r�;�m�b�m�]���-�m�7��

�0�o�t�|�b�m�]�� �o�=�� �m�;�‰�� �u�o�†�|�;�v�� �=�o�u�� �v�r�o�u�|�� �1�t�b�l�0�b�m�]�:�� ���m�� ���-�m�†�-�u�‹�� �‘�•�‘�“�7�� �|�_�;�‹��

�r�u�o�r�o�v�;�7���|�o���0�-�m���=�b�Š�;�7���-�m�1�_�o�u�v���b�m���‰�b�t�7�;�u�m�;�v�v���-�u�;�-�v�7���†�m�t�;�v�v���]�u�-�m�|�;�7��

�v�r�;�1�b�-�t���r�;�u�l�b�v�v�b�o�m���P���-�|�b�o�m�-�t�����-�u�h���"�;�u�ˆ�b�1�;�7 2024�Q�:�����m�����u�;�t�-�m�7�7���]�†�b�7�;-

�t�b�m�;�v���_�-�ˆ�;���0�;�;�m���7�;�ˆ�;�t�o�r�;�7���|�o���v�|�u�b�ˆ�;���=�o�u���-���0�-�t�-�m�1�;���0�;�|�‰�;�;�m���|�_�;���7�;-

�ˆ�;�t�o�r�l�;�m�|���o�=���m�;�‰���1�t�b�l�0�b�m�]���-�u�;�-�v�7���|�_�;���1�o�m�v�b�7�;�u�-�|�b�o�m���o�=���|�_�;���m�-�|�†�u�-�t��

�;�m�ˆ�b�u�o�m�l�;�m�|�7���-�m�7���1�t�b�l�0�b�m�]���;�|�_�b�1�v���P���o�†�m�|�-�b�m�;�;�u�b�m�]�����u�;�t�-�m�7�7 2023�Q�:��

���Š�1�;�r�|�� �b�m�� �1�-�v�;�v�� �o�=�� �1�t�b�=�=�v�� �‰�b�|�_�� �u�-�u�;�� �o�u�� �;�m�7�-�m�]�;�u�;�7�� �v�r�;�1�b�;�v�7�� �|�_�;�v�;��

�]�†�b�7�;�t�b�m�;�v�� �1�o�m�v�b�v�|�� �v�o�t�;�t�‹�� �o�=�� �m�o�m�J�l�-�m�7�-�|�o�u�‹�� �u�;�1�o�l�l�;�m�7�-�|�b�o�m�v�7��

�v�†�1�_���-�v���u�;�l�o�̂ �b�m�]���o�m�t�‹���-�v���l�†�1�_���v�o�b�t���-�v���m�;�1�;�v�v�-�u�‹���=�u�o�l���1�t�b�=�=���1�u�;�̂ �b�1�;�v�7��

�1�o�m�v�b�7�;�u�b�m�]���r�u�†�m�b�m�]���u�-�|�_�;�u���|�_�-�m���|�u�;�;���u�;�l�o�ˆ�-�t�7���o�u���u�;�l�o�ˆ�b�m�]���r�t�-�m�|�v��

�o�m�t�‹���-�=�|�;�u���;�m�v�†�u�b�m�]���|�_�;�‹���-�u�;���m�o�|���u�-�u�;���o�u���r�u�o�|�;�1�|�;�7���P���o�†�m�|�-�b�m�;�;�u�b�m�]��

���u�;�t�-�m�7�7 2023�Q�:���$�_�;�u�;�=�o�u�;�7���|�_�;�u�;���-�u�;���v�|�b�t�t���m�o���r�u�o�|�o�1�o�t�v���|�_�-�|���1�-�m���_�;�t�r��

�-�†�|�_�o�u�b�|�b�;�v�� �-�m�7�� �r�u�-�1�|�b�|�b�o�m�;�u�v�� �=�o�t�t�o�‰�� �v�|�-�m�7�-�u�7�b�Œ�;�7�� �l�-�m�-�]�;�l�;�m�|��

�-�m�7���l�o�m�b�|�o�u�b�m�]���v�|�u�-�|�;�]�b�;�v���b�m���1�t�b�=�=���;�1�o�v�‹�v�|�;�l�v�:

�)�;���r�u�o�r�o�v�;���-���1�o�m�v�;�u�ˆ�-�|�b�o�m���l�-�m�-�]�;�l�;�m�|���r�u�o�|�o�1�o�t���|�_�-�|���b�m�1�t�†�7�;�v��

�7�-�|�-���1�o�t�t�;�1�|�b�o�m���-�m�7���l�o�m�b�|�o�u�b�m�]���|�_�-�|���‰�o�†�t�7���-�t�t�o�‰���]�-�|�_�;�u�b�m�]���b�m�=�o�u�l�--

�|�b�o�m�� �o�m�� �1�t�b�=�=�� �;�1�o�v�‹�v�|�;�l�v�� �o�ˆ�;�u�� �|�b�l�;�� �=�o�u�� �-�7�;�t�†�-�|�;�� �7�;�1�b�v�b�o�m�J�l�-�h�b�m�]�7��

�r�t�†�v�� �l�-�m�-�]�;�l�;�m�|�� �-�1�|�b�o�m�v�� �P�
�b�]�†�u�; 4�Q�:�� ���o�m�b�|�o�u�b�m�]�� �v�|�u�-�|�;�]�b�;�v�� �‰�o�†�t�7��

�o�=�=�;�u�� �-�m�� �o�r�r�o�u�|�†�m�b�|�‹�� �=�o�u�� �l�-�m�-�]�;�u�v�� �|�o�� �r�u�o�l�o�|�;�� �;�m�ˆ�b�u�o�m�l�;�m�|�-�t��

�v�|�;�‰�-�u�7�v�_�b�r�� �o�=�� �1�t�b�=�=�v�� �-�m�7�� �7�;�=�b�m�;�� �v�r�;�1�b�=�b�1�� �u�;�]�†�t�-�|�b�o�m�v�� �|�o�� �0�;�� �b�l�r�t�;-

�l�;�m�|�;�7�:���)�;�� �1�-�|�;�]�o�u�b�Œ�;�7���|�_�;�v�;���u�;�]�†�t�-�|�b�o�m�v���b�m�|�o��strict���P�b�Q���u�;�]�†�t�-�|�b�o�m��

�7�†�;���|�o���|�_�;���r�u�;�v�;�m�1�;���o�=���v�b�m�]�†�t�-�u���v�r�;�1�b�;�v���P�b�:�;�:���u�-�u�;�7���;�m�7�;�l�b�1�7���;�m�7�-�m-

�]�;�u�;�7�7���o�u���l�b�t�t�;�m�m�b�-�t�J�o�t�7���v�r�;�1�b�;�v�Q�8��intermediate�8���P�b�b�Q���-�m�7��moderate���P�b�b�b�Q��

�u�;�]�†�t�-�|�b�o�m�v�� �=�o�u�� �r�u�b�v�|�b�m�;�� �1�t�b�=�=�v�� �‰�b�|�_�� �u�;�v�r�;�1�|�b�ˆ�;�t�‹�� �7�;�m�v�;�� �o�u�� �v�1�-�u�1�;��

�m�o�m�J�r�u�o�|�;�1�|�;�7�� �ˆ�;�]�;�|�-�|�b�o�m���-�0�†�m�7�-�m�1�;�8�� �-�m�7��basic�� �P�b�ˆ�Q�� �u�;�]�†�t�-�|�b�o�m���=�o�u��

�-�t�u�;�-�7�‹�J�1�t�b�l�0�;�7���1�t�b�=�=�v���‰�b�|�_���m�o���v�b�m�]�†�t�-�u���v�r�;�1�b�;�v���b�m���|�_�;���1�t�b�=�=���;�7�]�;�v���o�u��

�b�m���-�u�;�-�v���0�;�|�‰�;�;�m���|�_�;���1�t�b�l�0�b�m�]���u�o�†�|�;�v���P�
�b�]�†�u�; 4�Q�:���
�o�u��basic���l�-�m�-�]�;-

�l�;�m�|�7�� �|�_�;�� �†�m�b�m�|�;�m�|�b�o�m�-�t�� �b�m�|�u�o�7�†�1�|�b�o�m�� �o�=�� �v�;�;�7�v�� �o�=�� �u�†�7�;�u�-�t�� �o�u�� �;�ˆ�;�m��

�b�m�ˆ�-�v�b�ˆ�;�� �v�r�;�1�b�;�v�7�� �‰�_�b�1�_�� �1�-�m�� �1�_�-�m�]�;�� �|�_�;�� �v�r�;�1�b�;�v�� �1�o�l�r�o�v�b�|�b�o�m�� �-�m�7��

�o�ˆ�;�u�1�o�l�;�� �1�t�b�=�=�J�v�r�;�1�b�-�t�b�v�|�� �r�t�-�m�|�v�� �P�!�†�v�|�;�u�_�o�t�Œ�� �;�| �-�t�:�7 2011�Q�7�� �v�_�o�†�t�7��

�u�;�1�;�b�ˆ�;�� �r�-�u�|�b�1�†�t�-�u�� �-�|�|�;�m�|�b�o�m�:�� ���=��intermediate�� �P�b�b�Q�� �-�m�7��moderate�� �P�b�b�b�Q��

�1�o�m�v�;�u�ˆ�-�|�b�o�m���l�-�m�-�]�;�l�;�m�|���b�v���-�r�r�t�b�;�7�7���|�u�-�7�b�|�b�o�m�-�t���P�b�:�;�:���1�t�b�l�0�b�m�]���|�_�-�|��

�7�o�;�v���m�o�|���†�v�;���=�b�Š�;�7���]�;�-�u���-�m�7���-�m�1�_�o�u�v���b�m���|�_�;���1�t�b�=�=�7���-�m�7���|�_�-�|���7�o�;�v���m�o�|��

�-�t�‰�-�‹�v���=�o�t�t�o�‰���-���1�t�;�-�u���r�u�;�ˆ�b�o�†�v�t�‹�J�;�v�|�-�0�t�b�v�_�;�7���u�o�†�|�;�Q���o�u���t�o�‰�J�b�m�|�;�m�v�b�|�‹��

�1�t�b�l�0�b�m�]���l�-�‹���0�;���-�t�t�o�‰�;�7���b�m���r�u�b�v�|�b�m�;���1�t�b�=�=�v�:���$�_�;�m�7���|�_�;���l�-�Š�b�l�†�l���m�†�l-

�0�;�u�� �o�=�� �m�;�‰�� �1�t�b�l�0�b�m�]�� �u�o�†�|�;�v�� �v�_�o�†�t�7�� �0�;�� �;�ˆ�-�t�†�-�|�;�7�7�� �1�o�m�v�b�7�;�u�b�m�]�� �|�_�;��

�;�1�o�v�‹�v�|�;�l�� �1�-�u�u�‹�b�m�]�� �1�-�r�-�1�b�|�‹�7���-�m�7���;�v�|�-�0�t�b�v�_�b�m�]��Limits of Acceptable 

Change� � � P� -� � � =� u� -� l� ;� ‰� o� u� h� � � |� _� -� |� � � t� †� -� m� |� b� |� -� |� b� ˆ� ;� t� ‹� � � 7� ;� =� b� m� ;� v� � � -� 1� 1� ;� r� |� -� 0� t� ;� � � ;� 1� o-

�t�o�]�b�1�-�t�� �1�o�m�7�b�|�b�o�m�v�� �o�m�� �-�� �v�‹�v�|�;�l�� �†�v�;�7�� �=�o�u�� �u�;�1�u�;�-�|�b�o�m�� �-�1�|�b�ˆ�b�|�b�;�v�7�� �-�m�7��

�|�_�;�� �-�r�r�u�o�r�u�b�-�|�;�� �l�-�m�-�]�;�l�;�m�|�� �-�1�|�b�o�m�v�� �|�o�� �r�u�;�ˆ�;�m�|�� �=�†�u�|�_�;�u�� �1�_�-�m�]�;�v�8��

���-�u�1�_�J�"�-�t�-�v�7�� ���o�u�b�|�;�7�� �;�| �-�t�:�7 2023�8�� �"�|�-�m�h�;�‹�� �;�| �-�t�:�7 1985�Q�:�� ���m�� �t�b�]�_�|�� �o�=��

�|�_�;���u�;�v�†�t�|�v���o�=���o�†�u���v�|�†�7�‹�7���|�_�b�v���‰�o�†�t�7���b�7�;�-�t�t�‹���u�;�t�†�b�u�;���t�o�m�]�J�|�;�u�l���l�o�m�b-

�|�o�u�b�m�]���o�=���0�b�o�7�b�ˆ�;�u�v�b�|�‹���1�_�-�m�]�;�v�7���t�b�v�|�b�m�]���v�r�;�1�b�;�v�7���-�v�v�;�v�v�b�m�]���v�b�|�;���1�o�m�7�b-

�|�b�o�m�v���o�ˆ�;�u���|�b�l�;�7���-�m�7���1�o�l�r�-�u�b�m�]���|�_�o�v�;���7�-�|�-���|�o���|�_�;���b�m�b�|�b�-�t���v�|�-�|�;���o�=���|�_�;��

�r�u�b�v�|�b�m�;�� �1�t�b�=�=�� �P�"�1�_�-�|�Œ�� �;�| �-�t�:�7 2014�Q�:�� ���-�u�|�b�1�†�t�-�u�t�‹�7�� �|�_�b�v�� �v�_�o�†�t�7�� �b�m�1�t�†�7�;��

�7�b�u�;�1�|���l�;�-�v�†�u�;�l�;�m�|�v���o�=���r�o�r�†�t�-�|�b�o�m���v�b�Œ�;�7���|�u�-�1�h�b�m�]���v�b�m�]�†�t�-�u���v�r�;�1�b�;�v�7��

�-�m�7�� �-�v�v�;�v�v�b�m�]�� �|�_�;�� �;�u�o�v�b�o�m���o�=�� �1�t�b�=�=�� �=�-�1�;�v�� �P�;�:�]�:�� �t�b�1�_�;�m���1�o�ˆ�;�u�7�� �1�_�-�m�]�;�v��

�b�m���1�t�b�=�=���r�_�‹�v�b�1�-�t���=�;�-�|�†�u�;�v�7���v�b�]�m�v���o�=���u�o�1�h���;�u�o�v�b�o�m�7���o�u���l�-�u�h�v���o�=���;�Š�1�;�v-

�v�b�ˆ�;�� �†�v�;�� �o�=�� �1�t�b�l�0�b�m�]�� �1�_�-�t�h�Q�7�� �-�v�� �‰�;�t�t�� �-�v�� �|�_�;�b�u�� �v�†�u�u�o�†�m�7�b�m�]�v�� �v�†�1�_�� �-�v��

�1�t�b�=�=���0�-�v�;�v�7���1�t�b�=�=���;�7�]�;�v���-�m�7���|�_�;���r�-�|�_�‰�-�‹�v���|�o���|�_�;���1�t�b�l�0�b�m�]���-�u�;�-�7���v�b�m�1�;��

�|�_�;�‹���1�-�m���_�o�t�7���b�l�r�o�u�|�-�m�|���7�b�ˆ�;�u�v�b�|�‹���P���o�]�]�;�v�v���;�| �-�t�:�7 2021�8���
�u�-�]�m�b�Ï�u�;��

�;�| �-�t�:�7 2024�Q�:�����o�u�;�o�ˆ�;�u�7���b�m���|�_�;�v�;���l�-�m�-�]�;�l�;�m�|���v�1�;�m�-�u�b�o�v�7���=�†�u�|�_�;�u���b�v-

�v�†�;�v�� �v�_�o�†�t�7�� �0�;�� �1�o�m�|�;�l�r�t�-�|�;�7�9�� �t�†�-�m�|�b�=�‹�b�m�]�� �|�_�;�� �1�t�b�l�0�b�m�]�� �=�u�;�t�†�;�m�1�‹��

�b�v�� �-�� �1�u�b�|�b�1�-�t�� �=�-�1�|�o�u�� �|�o�� �7�;�|�;�u�l�b�m�;�� �|�_�;�� �1�t�b�l�0�;�u�v�]�� �b�l�r�-�1�|�� �P���o�]�]�;�v�v��

�;�| �-�t�:�7 2021�Q�8���l�o�u�;�o�ˆ�;�u�7���|�_�;���1�t�b�l�0�b�m�]���|�b�l�;�J�r�;�u�b�o�7���P�v�;�-�v�o�m�-�t���o�u���‹�;�-�u�J

�u�o�†�m�7���1�t�b�l�0�b�m�]�Q���v�_�o�†�t�7���0�;���1�o�m�v�b�7�;�u�;�7���m�o�|���o�m�t�‹���=�o�u���0�b�u�7�v�7���0�†�|���-�t�v�o���=�o�u��

�ˆ�-�v�1�†�t�-�u���r�t�-�m�|�v�7���v�b�m�1�;���|�_�;���b�l�r�-�1�|���1�-�m���0�;���v�|�u�o�m�]�;�v�|���b�=���v�;�;�7�v���|�_�-�|���-�1-

�1�†�l�†�t�-�|�;���b�m���1�t�b�=�=���=�b�v�v�†�u�;�v���-�u�;���1�t�;�-�m�;�7�J�†�r�7���‰�_�;�m���r�t�-�m�|�v���-�u�;���;�l�;�u�]�b�m�]�7��

�o�u���b�=���1�t�b�l�0�;�u�v���1�-�m���7�b�v�|�†�u�0���|�_�;���r�o�t�t�b�m�-�|�b�o�m���-�1�|�b�ˆ�b�|�‹�:�����†�b�7�b�m�]���-�]�;�m�1�b�;�v��

�-�m�7���t�o�1�-�t���1�t�b�l�0�b�m�]���o�u�]�-�m�b�Œ�-�|�b�o�m�v���l�-�‹���0�;���-�0�t�;���|�o���r�u�o�ˆ�b�7�;���b�m�=�o�u�l�-�|�b�o�m��

�u�;�]�-�u�7�b�m�]���u�o�†�|�;���†�v�;�:

�"�b�m�1�;�� �|�_�;�u�;�� �-�u�;�� �m�o���0�;�m�1�_�l�-�u�h�v�� �=�o�u�� �;�-�1�_�� �l�-�m�-�]�;�l�;�m�|�� �v�1�;�m�-�u�b�o�7��

�‰�;�� �v�_�o�†�t�7�� �1�o�m�7�†�1�|�� �-�7�-�r�|�b�ˆ�;�� �v�|�u�-�|�;�]�b�;�v�� �0�;�=�o�u�;�� �_�-�ˆ�b�m�]�� �u�-�m�]�;�v�� �o�=��

�|�_�u�;�v�_�o�t�7�v�� �|�_�-�|�� �7�;�v�1�u�b�0�;�� �7�;�v�b�u�;�7�� �1�o�m�7�b�|�b�o�m�v�7�� �-�1�1�;�r�|�-�0�t�;�� �1�t�b�l�0�b�m�]��

�r�u�;�v�v�†�u�;�v�7���-�m�7���7�-�|�-���o�m���|�_�;���1�t�b�=�=���v�|�-�|�†�v���P�)�;�0�0���;�| �-�t�:�7 2020�Q�:���$�_�;�u�;�=�o�u�;�7��

�‰�_�;�m���|�_�;�v�;���0�;�m�1�_�l�-�u�h�v���-�u�;���v�†�u�r�-�v�v�;�7�7���b�|���v�_�o�†�t�7���|�u�b�]�]�;�u���|�_�;���b�l�r�t�;-

�l�;�m�|�-�|�b�o�m�� �o�=�� �r�u�;�ˆ�b�o�†�v�t�‹�� �7�;�=�b�m�;�7�� �l�-�m�-�]�;�l�;�m�|�� �-�1�|�b�o�m�v�7�� �u�-�b�v�b�m�]�� �|�_�;��

�1�o�m�v�;�u�ˆ�-�|�b�o�m�� �l�-�m�-�]�;�l�;�m�|�� �t�;�ˆ�;�t�7�� �-�m�7�� �r�u�o�0�-�0�t�‹�� �u�;�t�†�b�u�b�m�]�� �-�7�7�b�|�b�o�m�-�t��

�7�-�|�-���1�o�t�t�;�1�|�b�o�m���P���-�u�u�b�v�o�m���;�| �-�t�:�7 2024�8���)�;�0�0���;�| �-�t�:�7 2020�Q�:�����t�t���|�_�b�v���‰�b�t�t��

�u�;�t�†�b�u�;���u�;�ˆ�b�v�b�|�b�m�]���|�_�;���1�t�b�l�0�;�7���1�t�b�=�=�v���-�m�7���1�o�m�7�†�1�|�b�m�]���1�o�m�|�b�m�†�o�†�v���l�o�m-

�b�|�o�u�b�m�]�� �-�m�7�� �-�v�v�;�v�v�l�;�m�|�v�7�� �v�o�� �-�]�;�m�1�b�;�v�� �v�_�o�†�t�7�� �u�;�t�†�b�u�;�� �-�m�7�� �b�m�1�u�;�-�v�;��

�b�m�ˆ�;�v�|�l�;�m�|���b�m���l�-�m�-�]�;�l�;�m�|���v�†�r�r�o�u�|�:

� ” �J| �J � � � � � � � � � � �&� " � � � � � � � "

���†�u�� �v�|�†�7�‹�� �v�_�o�‰�v�� �|�_�-�|�� �|�_�;�� �1�t�b�l�0�b�m�]�J�u�;�t�-�|�;�7�� �-�1�|�b�o�m�� �‰�b�|�_�� �|�_�;�� �v�|�u�o�m�]-

�;�v�|���b�l�r�-�1�|���o�m���1�t�b�=�=���r�t�-�m�|���1�o�l�l�†�m�b�|�b�;�v���b�v���|�_�;���o�r�;�m�b�m�]���o�=���m�;�‰���1�t�b�l�0�b�m�]��

�u�o�†�|�;�v�:�� �+�;�|�7�� �l�o�u�;�� �u�o�†�|�;�v�� �b�m�ˆ�;�v�|�b�]�-�|�;�7�� �o�ˆ�;�u�� �-�� �t�o�m�]�;�u�� �|�;�l�r�o�u�-�t�� �v�1�-�t�;��

�‰�b�|�_���l�o�u�;���1�t�b�l�0�b�m�]���-�v�1�;�m�|�v���v�_�o�†�t�7���0�;���1�o�m�v�b�7�;�u�;�7���|�o���7�u�-�‰���l�o�u�;���u�;-

�t�b�-�0�t�;�� �1�o�m�1�t�†�v�b�o�m�v�� �-�0�o�†�|�� �|�_�;�� �b�l�r�-�1�|�� �|�_�-�|�� �1�t�b�l�0�;�u�v�� �|�_�;�l�v�;�t�ˆ�;�v�� �1�-�m��

�]�;�m�;�u�-�|�;�� �o�ˆ�;�u�� �|�b�l�;�:�� ���;�u�|�-�b�m���1�t�b�=�=�v�� �-�u�;�� �t�b�h�;�t�‹�� �-�l�o�m�]�� �|�_�;�� �t�-�v�|�� �r�u�b�v�|�b�m�;��

�;�1�o�v�‹�v�|�;�l�v���b�m���l�-�m�‹���1�o�†�m�|�u�b�;�v�:���$�_�;�v�;���r�u�b�v�|�b�m�;���1�t�b�=�=�v�7���;�v�r�;�1�b�-�t�t�‹���|�_�o�v�;��

�_�-�u�0�o�†�u�b�m�]���†�m�b�t�†�;���v�r�;�1�b�;�v���L�‰�_�;�|�_�;�u���;�m�7�;�l�b�1�7���u�-�u�;�7���o�u���|�_�u�;�-�|�;�m�;�7�L��

�l�†�v�|�� �0�;�� �r�u�o�|�;�1�|�;�7�7�� �‰�_�b�1�_�� �l�-�‹�� �u�;�t�†�b�u�;�� �0�-�m�m�b�m�]�� �|�_�;�� �;�v�|�-�0�t�b�v�_�l�;�m�|��

�o�=���m�;�‰���1�t�b�l�0�b�m�]���-�u�;�-�v�:�����m���1�-�v�;�v���o�=���r�u�b�v�|�b�m�;���o�u���1�t�b�l�0�;�7���1�t�b�=�=�v���‰�b�|�_���m�o��

�†�m�b�t�†�;���o�u���v�b�m�]�†�t�-�u���v�r�;�1�b�;�v�7���7�‹�m�-�l�b�1���l�-�m�-�]�;�l�;�m�|���-�1�|�b�o�m�v���P�b�:�;�:���|�_�o�v�;��

�|�_�-�|���1�-�m���ˆ�-�u�‹���o�ˆ�;�u���|�b�l�;�7���v�†�1�_���-�v���t�;�v�v���u�;�v�|�u�b�1�|�b�o�m���b�m���m�o�m�J�u�;�r�u�o�7�†�1�|�b�ˆ�;��

�v�;�-�v�o�m�v���o�=���0�b�u�7�v���o�u���r�t�-�m�|�v�Q���-�m�7���1�o�m�|�b�m�†�o�†�v���l�o�m�b�|�o�u�b�m�]���v�_�o�†�t�7���0�;���b�l-

�r�t�;�l�;�m�|�;�7�7���b�m�1�t�†�7�b�m�]�� �v�;�|�|�b�m�]�� �l�-�Š�b�l�†�l�� �m�†�l�0�;�u�v���o�=���1�t�b�l�0�b�m�]�� �u�o�†�|�;�v��

�|�o�� �0�;�� �;�v�|�-�0�t�b�v�_�;�7�� �b�m�� �;�-�1�_�� �1�t�b�=�=�� �-�m�7�� �7�;�=�b�m�b�m�]��Limits of Acceptable 

Change�� �-�v�� �1�t�b�l�0�b�m�]�� �b�m�|�;�m�v�b�|�‹�� �b�m�1�u�;�-�v�;�v�:�� �)�;�� �-�t�v�o�� �-�7�ˆ�o�1�-�|�;�� �=�o�u�� �-��

�=�u�-�l�;�‰�o�u�h���|�_�-�|���l�-�m�7�-�|�;�v���-�m���;�m�ˆ�b�u�o�m�l�;�m�|�-�t���-�v�v�;�v�v�l�;�m�|���r�u�b�o�u���|�o���|�_�;��

�o�r�;�m�b�m�]���o�=���m�;�‰���1�t�b�l�0�b�m�]���-�u�;�-�v�7���b�m���-�7�7�b�|�b�o�m���|�o���r�u�o�ˆ�b�7�b�m�]���u�o�†�|�;���7�;�ˆ�;�t-

�o�r�;�u�v���‰�b�|�_���0�;�v�|���r�u�-�1�|�b�1�;���]�†�b�7�;�v���-�m�7���|�u�-�b�m�b�m�]���b�m���1�t�b�=�=���m�-�|�†�u�;���1�o�m�v�;�u�ˆ�--

�|�b�o�m�:�����u�o�|�;�1�|�b�m�]���1�t�b�=�=���;�1�o�v�‹�v�|�;�l�v���=�u�o�l���_�†�l�-�m���7�b�v�|�†�u�0�-�m�1�;���b�v���1�u�†�1�b�-�t��

�|�o���v�t�o�‰���7�o�‰�m���0�b�o�7�b�ˆ�;�u�v�b�|�‹���t�o�v�v�7���0�†�|���|�_�b�v���u�;�t�†�b�u�;�v���b�m�1�u�;�-�v�;�7���1�o�m�v�;�u�ˆ�--

�|�b�o�m���;�=�=�o�u�|�v���0�-�v�;�7���o�m���7�;�|�-�b�t�;�7���]�†�b�7�;�t�b�m�;�v���=�o�u���;�=�=�;�1�|�b�ˆ�;���l�-�m�-�]�;�l�;�m�|�:

� � �& �$ � � � � � ! � � � � � � � � �$ � ! � � � � �& �$ � � � � � � � "

�
�;�t�b�r�;�� ���o�u�-�t�;�v�J���u�l�b�f�o�� �-�m�7�� ���-�u�|	��� ���-�u�1�_�J�"�-�t�-�v�� �7�;�v�b�]�m�;�7�� �|�_�;�� �v�|�†�7�‹�7��

�-�m�7�� ���-�u�|	��� ���-�u�1�_�J�"�-�t�-�v�7�� �
�;�t�b�r�;�� ���o�u�-�t�;�v�J���u�l�b�f�o�� �-�m�7�� ���†�-�m�� ���o�u�b�|�;�� �7�;-

�v�b�]�m�;�7�� �|�_�;�� �=�b�;�t�7�J�l�o�m�b�|�o�u�b�m�]�� �l�;�|�_�o�7�o�t�o�]�‹�:�� �
�;�t�b�r�;�� ���o�u�-�t�;�v�J���u�l�b�f�o��

�1�o�m�7�†�1�|�;�7���|�_�;���=�b�;�t�7���v�†�u�ˆ�;�‹�v���-�m�7���]�-�|�_�;�u�;�7���|�_�;���7�-�|�-���‰�b�|�_���|�_�;���_�;�t�r���o�=��

 13652664, 2024, 11, D
ow

nloaded from
 https://besjournals.onlinelibrary.w

iley.com
/doi/10.1111/1365-2664.14785 by C

ochrane France, W
iley O

nline L
ibrary on [02/12/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



�‘�u�v�v�J|�J�J�M

���m�7�u�;�-�� �"�o�0�u�;�ˆ�b�t�t�-�J���o�ˆ�-�u�u�†�0�b�-�v�� �-�m�7�� �b�m�r�†�|�v�� �=�u�o�l�� ���-�u�|	��� ���-�u�1�_�J�"�-�t�-�v�7��

�‰�_�b�t�;�� ���7�†�-�u�7�o�� ���v�|�u�-�7�-�J���-�v�|�b�t�t	U�m�� �_�;�t�r�;�7�� �|�o�� �b�7�;�m�|�b�=�‹�� �|�_�;�� �1�t�b�=�=�� �r�t�-�m�|��

�v�r�;�1�b�;�v�:�����-�u�|	������-�u�1�_�J�"�-�t�-�v���-�m�-�t�‹�v�;�7���|�_�;���7�-�|�-���-�m�7���‰�u�o�|�;���|�_�;���o�u�b�]�b�m�-�t��

�7�u�-�=�|���o�=���|�_�;���l�-�m�†�v�1�u�b�r�|�7���‰�b�|�_���b�m�|�;�u�r�u�;�|�-�|�b�o�m���o�=���|�_�;���7�-�|�-�7���u�;�ˆ�b�;�‰�7���-�m�7��

�;�7�b�|�b�m�]���0�‹�����7�u�b�™�m�����v�1�†�7�;�u�o�7�����:���
�:���"�1�_�;�;�r�;�m�v�7���-�m�7�����†�-�m�����o�u�b�|�;�:�����t�t���-�†-

�|�_�o�u�v���-�r�r�u�o�ˆ�;�7���|�_�;���=�b�m�-�t���ˆ�;�u�v�b�o�m���o�=���|�_�;���l�-�m�†�v�1�u�b�r�|�:

� � � � � � � � � � � ) � � � � � 	 � � � � � � � � � � �$ � "

�)�;���|�_�-�m�h���|�_�;���t�o�1�-�t���1�t�b�l�0�b�m�]���u�o�†�|�;���o�†�|�=�b�|�|�;�u�v�7�����-�u�t�-�����o�‹�-�7�����-�u�1�o���"�-�m��

���b�]�†�;�t�7�� �-�m�7�� �|�_�;�� �1�t�b�l�0�b�m�]�� �1�o�l�l�†�m�b�|�‹�� �o�=�� ���t�� ���o�|�u�;�u�o�� ���_�b�1�o�� �=�o�u�� �|�_�;�b�u��

�-�v�v�b�v�|�-�m�1�;�� �b�m�� �7�;�ˆ�;�t�o�r�b�m�]�� �|�_�b�v�� �v�|�†�7�‹�:�� �)�;�� �-�t�v�o�� �|�_�-�m�h�� ���7�†�-�u�7�o�� ���u�-�b�v�-��

�=�o�u���‰�;�t�1�o�l�b�m�]���†�v���|�o���
�b�m�1�-�����t�����-�l�b�m�-�m�|�;�7���=�o�u���_�b�v���‰�b�t�t�b�m�]�m�;�v�v���|�o���v�†�r-

�r�o�u�|���v�1�b�;�m�1�;�7���-�m�7���=�o�u���r�u�o�l�o�|�b�m�]���|�_�;���0�;�v�|���r�u�-�1�|�b�1�;�v���=�o�u���v�r�o�u�|�v���1�t�b�l�0-

�b�m�]�:�� �$�_�;�� ���_�	�� �o�=�� �
�;�t�b�r�;�� ���o�u�-�t�;�v�J���u�l�b�f�o�� �‰�-�v�� �=�†�m�7�;�7�� �0�‹�� �����������+�$��

�P���-�|�b�o�m�-�t�� ���o�†�m�1�b�t�� �o�=�� �"�1�b�;�m�1�;�� �-�m�7�� �$�;�1�_�m�o�t�o�]�‹�7�� ���Ð�Š�b�1�o�Q�:�� ���-�|�b�o�m�-�t��

���;�o�]�u�-�r�_�b�1�� �"�o�1�b�;�|�‹�7�� �
���	���!�J���m�7�-�t�†�1	��-�� �‘�•�•�“�K�‘�•�‘�•�� ���u�o�]�u�-�l�l�;�� �-�m�7��

�$�-�t�;�m�|�o�� ���Ð�v�-�u�� ���o�l�0�;�t�-�� ���u�-�m�|�v�� �o�=�� �|�_�;�� ���o�l�l�†�m�b�|�‹�� �o�=�� ���-�7�u�b�7�� �v�†�r-

�r�o�u�|�;�7�� �|�_�;�� �r�u�o�f�;�1�|�v�� �|�_�-�|�� �]�-�ˆ�;�� �u�b�v�;�� �|�o�� �|�_�;�� �7�;�v�b�]�m�� �-�m�7�� �1�o�m�1�;�r�|�†�-�t��

�r�-�u�|���o�=���|�_�b�v���‰�o�u�h���P�]�u�-�m�|���m�†�l�0�;�u�v�9�������J�”�•�”�’�‘�!�J�•�v�L�)�o�u�t�7���t�b�l�0�7���-�m�7��

�����"�J �v�‘�•�’�“�!�J �‘�•�L�!�;�����(���	�b�̂�7�� ���J �!�����J �“�J �&���!�‘�•�L EcoClimb�7�� �-�m�7��

�‘�•�‘�’�J�$�•�F�������J�‘�–�•�–�’�L�������������
�
�"�Q�:�� �$�_�;�� �=�b�;�t�7�� �u�;�v�;�-�u�1�_�� �‰�-�v�� �v�†�r-

�r�o�u�|�;�7�� �0�‹�� �|�_�;�� �r�u�o�f�;�1�|�� �>���_�‹�t�o�]�;�m�;�|�b�1���-�m�7�����Š�r�;�u�b�l�;�m�|�-�t�� ���r�r�u�o�-�1�_�;�v��

�|�o�� �&�m�7�;�u�v�|�-�m�7�� ���t�b�=�=�� ���t�-�m�|�� �"�|�u�-�|�;�]�b�;�v�� �b�m�� ���o�r�b�m�]�� �‰�b�|�_�� �	�u�o�†�]�_�|�?�7��

�‰�_�b�1�_���‰�-�v���-�‰�-�u�7�;�7���|�o�����-�u�|	������-�u�1�_�J�"�-�t�-�v���|�_�u�o�†�]�_���|�_�;�����-�u�t�‹�����-�u�;�;�u��

�!�;�v�;�-�u�1�_�;�u�� �P�����!�Q�� �"�†�r�r�o�u�|�� ���u�o�]�u�-�l�l�;�� �o�=�� �|�_�;�� ���m�v�|�b�|�†�|�;�� �=�o�u�� ���1�o�t�o�]�‹�7��

���ˆ�o�t�†�|�b�o�m���-�m�7���	�b�ˆ�;�u�v�b�|�‹���-�|�����o�;�|�_�;���&�m�b�ˆ�;�u�v�b�|�‹���
�u�-�m�h�=�†�u�|�:

� � � � � � � 
 � � � � � � �$ � � � � � 
 � � � � � � �$ � � � ! � � � " �$ � � � " �$� ��$ � � � � � � � � �$

�$�_�;���-�†�|�_�o�u�v���7�;�1�t�-�u�;���|�_�-�|���|�_�;�‹���_�-�ˆ�;���m�o���1�o�m�=�t�b�1�|���o�=���b�m�|�;�u�;�v�|�:

�	 ���$�� �� ���(�� �� �� �� �� �� �� �� �$ �+�� �" �$���$ �� �� �� �� �$

�	�-�|�-�� �-�ˆ�-�b�t�-�0�t�;�� �ˆ�b�-�� �|�_�;�� �	�u�‹�-�7�� �	�b�]�b�|�-�t�� �!�;�r�o�v�b�|�o�u�‹���_�|�|�r�v�9�F�F​�7�o�b�:​�o�u�]�F​�•�•�: ​

�”�•�u�•�F ​�7�u�‹�-�7�: ​�]�•�f�‰�v ​�|�u�•�Œ���P���-�u�1�_�J�"�-�t�-�v���;�| �-�t�:�7 2024�Q�:

� � � ! � � � � � 	

Felipe Morales-Armijo   �_�|�|�r�v�9�F�F�o�u�1�b�7�:�o�u�]�F�•�•�•�•�J�•�•�•�‘�J�“�u�v�•�J�”�•�•�– 

Andrea Sobrevilla-Covarrubias   �_�|�|�r�v�9�F�F�o�u�1�b�7�:

�o�u�]�F�•�•�•�•�J�•�•�•�‘�J�v�–�–�•�J�‘�’�“�• 

Eduardo Estrada-Castillón   �_�|�|�r�v�9�F�F�o�u�1�b�7�:

�o�u�]�F�•�•�•�•�J�•�•�•�’�J�•�•�u�•�J�–�v�u�‘ 

Adrián Escudero   �_�|�|�r�v�9�F�F�o�u�1�b�7�:�o�u�]�F�•�•�•�•�J�•�•�•�‘�J�•�“�‘�•�J�”�“�u�” 

J. F. Scheepens  �_�|�|�r�v�9�F�F�o�u�1�b�7�:�o�u�]�F�•�•�•�•�J�•�•�•�’�J�•�u�”�•�J�‘�•�•�v 

Juan Lorite   �_�|�|�r�v�9�F�F�o�u�1�b�7�:�o�u�]�F�•�•�•�•�J�•�•�•�’�J�“�u�•�•�J�v�•�u�– 

Martí March-Salas   �_�|�|�r�v�9�F�F�o�u�1�b�7�:�o�u�]�F�•�•�•�•�J�•�•�•�•�J�”�’�“�•�J�“�•�”�u 

� ! � � � 
 � � � ! � � � � � � � � � "

���7�-�l�v�7�����:���	�:�7���_���,�-�m�b�;�‰�v�h�b�7�����:���P�‘�•�•�‘�Q�:�����=�=�;�1�|�v���o�=���u�;�1�u�;�-�|�b�o�m�-�t���u�o�1�h���1�t�b�l�0-
�b�m�]�� �-�m�7�� �;�m�ˆ�b�u�o�m�l�;�m�|�-�t�� �ˆ�-�u�b�-�|�b�o�m�� �o�m�� �-�� �v�-�m�7�v�|�o�m�;�� �1�t�b�=�=�J�=�-�1�;�� �t�b�1�_�;�m��
�1�o�l�l�†�m�b�|�‹�:��Botany�7��90�7���‘�”�’�K�‘�”�–�:

���-�|�;�v�7���	�:�7�����œ�1�_�t�;�u�7�����:�7�����o�t�h�;�u�7�����:�����:�7���_���)�-�t�h�;�u�7���"�:�����:���P�‘�•�•�”�Q�:���
�b�|�|�b�m�]���t�b�m�;�-�u��
�l�b�Š�;�7�J�;�=�=�;�1�|�v���l�o�7�;�t�v���†�v�b�m�]���t�l�;�“�:��Journal of Statistical Software�7��67�7��
1–48.

���-�†�u�7�� ���:�7�� ���-�†�u�7�� ���:�7�� �_�� �"�1�_�l�;�u�-�7�� �	�:�� �P�‘�•�•�•�Q�:�� ���l�r�-�1�|�� �-�v�v�;�v�v�l�;�m�|�� �o�=�� �b�m�|�;�m�v�;��
�v�r�o�u�|���1�t�b�l�0�b�m�]���o�m���t�b�l�;�v�|�o�m�;���1�t�b�=�=�v�9���!�;�v�r�o�m�v�;���o�=���u�o�1�h�J�7�‰�;�t�t�b�m�]���t�-�m�7��
�v�m�-�b�t�v�:��Ecological Indicators�7��72�7���‘�u�•�K�‘�u�•�:

���o�]�]�;�v�v�7�� ���:�� ���:�7�� ���-�u�u�b�v�o�m�7�� ���:�� �!�:�7�� �_�� ���b�v�_�o�r�7�� ���:�� �P�‘�•�‘�•�Q�:�� ���l�r�-�1�|�v�� �o�=�� �u�o�1�h��
�1�t�b�l�0�b�m�]���o�m���1�t�b�=�=���ˆ�;�]�;�|�-�|�b�o�m�9�������l�;�|�_�o�7�v���u�;�ˆ�b�;�‰���-�m�7���0�;�v�|���r�u�-�1�|�b�1�;�v�:��
Applied Vegetation Science�7��24�7���;�•�‘�”�v�’�:

���o�]�]�;�v�v�7�� ���:�� ���:�7�� �)�-�t�h�;�u�7�� ���:�� ���:�7�� �_�� ���-�7�u�b�|�1�_�7�� ���:�� �	�:�� �P�‘�•�•�•�Q�:�� ���t�b�=�=�� �=�t�o�u�-�� �o�=��
�|�_�;���0�b�]���v�o�†�|�_���=�o�u�h���m�-�|�b�o�m�-�t���u�b�ˆ�;�u���-�m�7���u�;�1�u�;�-�|�b�o�m���-�u�;�-�:��Natural Areas 
Journal�7��37�P�‘�Q�7���‘�•�•�K�‘�•�•�:

���_�-�m�]�7�� �+�:�7�� �_�� �*�†�7�� ���:�� �P�‘�•�‘�•�Q�:�� ���m�� �;�ˆ�-�t�†�-�|�b�o�m�� �o�=�� �|�_�;�� �b�l�r�-�1�|�� �o�=�� �m�-�|�†�u�-�t�� �;�1-
�o�|�o�†�u�b�v�l�� �o�m�� �;�m�ˆ�b�u�o�m�l�;�m�|�-�t�� �r�o�t�t�†�|�b�o�m�:��Environmental Science and 
Pollution Research�7��28�P�‘�u�Q�7���’�’�•�u�“�K�’�’�•�•�•�:

���t�-�u�h�7�� ���:�7�� �_�� ���;�v�v�t�7�� ���:�� �P�‘�•�•�”�Q�:�� �$�_�;�� �;�=�=�;�1�|�v�� �o�=�� �u�o�1�h�� �1�t�b�l�0�b�m�]�� �o�m�� �1�t�b�=�=�J�=�-�1�;��
�ˆ�;�]�;�|�-�|�b�o�m�:��Applied Vegetation Science�7��18�7���•�•�”�K�•�•�”�:

���o�t�;�b�m�;�7�����:�7���"�|�-�f�b�1�_�7�����:�7���7�;�����o�v���!	��o�v�7�����:�7���_���"�;�t�0�l�-�m�m�7�����:���P�‘�•�‘�•�Q�:�����;�‹�o�m�7���|�_�;��
�;�Š�|�u�;�l�;�v�9���!�o�1�h�v���-�v���†�t�|�b�l�-�|�;���u�;�=�†�]�;���=�o�u���=�†�m�]�b���b�m���7�u�‹�t�-�m�7�v�:��Mycologia�7��
113�7���•�•�v�K�•�’�’�:

���o�o�r�;�u�7�� ���:�� �P�•�–�–�•�Q�:�� ���t�-�m�|�� �v�r�;�1�b�;�v�� �1�o�;�Š�b�v�|�;�m�1�;�� �b�m���1�t�b�=�=�� �_�-�0�b�|�-�|�v�:��Journal of 
Biogeography�7��24�7���“�v�’�K�“�–�“�:

�7�;���-�v�|�u�o�J���u�u�-�Œ�o�t�-�7�� ���:�7�� ���-�u�1�_�J�"�-�t�-�v�7�� ���:�7�� �_�� ���o�u�b�|�;�7�� ���:�� �P�‘�•�‘�•�Q�:�� ���v�v�;�v�v�l�;�m�|��
�o�=���|�_�;���r�o�|�;�m�|�b�-�t���u�b�v�h���o�=���u�o�1�h�J�1�t�b�l�0�b�m�]���=�o�u���1�t�b�=�=���r�t�-�m�|���v�r�;�1�b�;�v���-�m�7���m�-�|-
�†�u�-�t�� �r�u�o�|�;�1�|�;�7�� �-�u�;�-�v�� �o�=�� �"�r�-�b�m�:��Frontiers in Ecology and Evolution�7��9�7��
611362.

���v�|�u�-�7�-�J���-�v�|�b�t�t	U�m�7�� ���:�7�� �(�b�t�t�-�u�u�;�-�t�J� �†�b�m�|�-�m�b�t�t�-�7�� ���:�� ���:�7�� ���†�u�-�7�o�J�+�0�-�u�u�-�7�� ���:�7��
���-�m�|	¿�J���‹�-�t�-�7�����:�7�����-�u�1	��-�J���u�-�m�7�-�7�����:�����:�7���"�™�m�1�_�;�Œ�J�"�-�t�-�v�7�����:�7�����b�l�Ð�m�;�Œ�J
���Ð�u�;�Œ�7�� ���:�7�� �_�� ���-�m�7�o�J���o�u�;�m�o�7�� ���:�� �P�‘�•�•�‘�Q�:�� ���t�-�v�b�=�b�1�-�1�b	U�m�7�� �;�v�|�u�†�1�|�†�u�-�� �‹��
�7�b�ˆ�;�u�v�b�7�-�7���7�;�t���l�-�|�o�u�u�-�t���v�†�0�l�o�m�|�-�m�o���-�7�‹�-�1�;�m�|�;���-���t�-���r�t�-�m�b�1�b�;���1�o�v�|�;�u�-��
�7�;�t�����o�t�=�o�����o�u�|�;���;�m���;�t�����o�u�;�v�|�;���7�;�����Ð�Š�b�1�o�:��Botanical Sciences�7��90�P�•�Q�7��
37–52.

�
�-�u�u�b�v�7�� ���:�� �P�•�–�–�”�Q�:��The effects of rock climbing on the cliff flora of three 
Minnesota state parks�:���
�b�m�-�t���u�;�r�o�u�|���|�o���|�_�;�����b�m�m�;�v�o�|�-���7�;�r�-�u�|�l�;�m�|���o�=��
�m�-�|�†�u�-�t���u�;�v�o�†�u�1�;�v�:�����o�m�v�;�u�ˆ�-�|�b�o�m�����b�o�t�o�]�‹���!�;�v�;�-�u�1�_�����u�-�m�|�v�����u�o�]�u�-�l�:

�
�u�-�]�m�b�Ï�u�;�7���+�:�7�����_�-�l�r�o�†�7�7�����:�7����	Á�=�=�;�u�7�����:�7�����u�-�b�t�t�-�u�7�7�����:�7�����†�|�Œ�b�7�����:�7���)�o�_�t�]�;�l�†�|�_�7��
�$�:�7���_�����o�Œ�t�o�‰�v�h�b�7�����:���P�‘�•�‘�“�Q�:�����t�b�=�=�J�;�7�]�;���=�o�u�;�v�|�v�9���*�;�u�o�|�_�;�u�l�b�1���_�o�|�v�r�o�|�v��
�o�=�� �t�o�1�-�t�� �0�b�o�7�b�ˆ�;�u�v�b�|�‹�� �-�m�7�� �l�o�7�;�t�v�� �=�o�u�� �=�†�|�†�u�;�� �1�t�b�l�-�|�;�� �1�_�-�m�]�;�:��Global 
Change Biology�7��30�P�‘�Q�7���;�•�•�•�–�u�:

���-�u�1	��-�7�� ���:�� �P�‘�•�•�“�Q�:��Modificaciones al sistema de clasificación climática de 
Köppen�:���&�m�b�ˆ�;�u�v�b�7�-�7�����-�1�b�o�m�-�t�����†�|	U�m�o�l�-���7�;�����Ð�Š�b�1�o�:

���-�u�1	��-�7�����:�����:�7�����v�r�-�7�-�t�;�u�7���*�:�7���_�����t�;�v�;�m�7�����:�����:���P�‘�•�•�‘�Q�:�����Š�|�u�;�l�;���u�;�r�u�o�7�†�1�|�b�o�m��
�-�m�7�� �v�†�u�ˆ�b�ˆ�-�t�� �o�=�� �-�� �|�u�†�;�� �1�t�b�=�=�_�-�m�]�;�u�9�� �$�_�;�� �;�m�7�-�m�]�;�u�;�7�� �r�t�-�m�|��Borderea 
chouardii���P�	�b�o�v�1�o�u�;�-�1�;�-�;�Q�:��PLoS One�7��7�P�–�Q�7���;�“�“�u�”�•�:

���;�u�u�-�|�_�7�����:���
�:�7�����;�u�u�-�|�_�7�����:�����:�7�����-�|�|�_�;�v�7���&�:�7���_�����-�u�v�o�m�7���	�:���)�:���P�‘�•�•�•�Q�:�����m�7�o�t�b�|�_�b�1��
�-�t�]�-�;�� �-�m�7�� �1�‹�-�m�o�0�-�1�|�;�u�b�-�� �=�u�o�l�� �1�t�b�=�=�v�� �o�=�� �|�_�;�� ���b�-�]�-�u�-�� �;�v�1�-�u�r�l�;�m�|�7��
���m�|�-�u�b�o�7�����-�m�-�7�-�:��Canadian Journal of Botany�7��78�7���v�•�•�K�v�•�”�:

���-�m�;�l�-�m�m�7�� ���:�� �P�‘�•�•�•�Q�:��Cooperation in the European Mountains 3: The 
sustainable management of climbing areas in Europe�:�� ���&�����:�� �Š�ˆ�b�b�b��+ 
158pp.

���-�u�u�b�v�o�m�7�����:���!�:�7�����o�]�]�;�v�v�7�����:�����:�7�����†�7�h�;�7�����:�����:�7���_�����-�7�u�b�|�1�_�7�����:���	�:���P�‘�•�‘�‘�Q�:��
�!�o�1�h�J�1�t�b�l�0�b�m�]�� �v�_�b�=�|�v�� �1�t�b�=�=�J�=�-�1�;�� �ˆ�;�]�;�|�-�|�b�o�m�� �1�o�l�l�†�m�b�|�‹�� �1�o�l�r�o�v�b�|�b�o�m��
�0�-�v�;�7�� �o�m�� �v�b�|�;�� �1�_�-�u�-�1�|�;�u�b�v�|�b�1�v�:��Applied Vegetation Science�7��25�P�‘�Q�7��
e12667.

���-�u�u�b�v�o�m�7�����:���!�:�7�����o�]�]�;�v�v�7�����:�����:�7�����1���o�u�7�7���"�:�����:�7���_�����-�u�1�_�J�"�-�t�-�v�7�����:���P�‘�•�‘�“�Q�:��
�����1�-�t�t���|�o���-�1�|�b�o�m���=�o�u���b�m�ˆ�;�m�|�o�u�‹���-�m�7���l�o�m�b�|�o�u�b�m�]���o�=���1�t�b�=�=���;�1�o�v�‹�v�|�;�l�v���|�o��
�v�†�r�r�o�u�|���1�o�m�v�;�u�ˆ�-�|�b�o�m�:��Basic and Applied Ecology�7��80�7���’�•�K�’�–�:

���;�r�;�m�v�|�u�b�1�h�7�� �	�:�7�� ���;�u�]�-�l�b�m�b�7�� ���:�7�� �_�� ���o�t�7�;�u�;�]�]�;�u�7�� �!�:�� �P�‘�•�‘�•�Q�:�� �$�_�;�� �7�b�v�|�u�b-
�0�†�|�b�o�m�� �o�=�� �1�t�b�l�0�b�m�]�� �1�_�-�t�h�� �o�m�� �1�t�b�l�0�;�7�� �0�o�†�t�7�;�u�v�� �-�m�7�� �b�|�v�� �b�l�r�-�1�|�� �o�m��
�u�o�1�h�7�‰�;�t�t�b�m�]���=�;�u�m���-�m�7���l�o�v�v���v�r�;�1�b�;�v�:��Ecology and Evolution�7��10�P�‘�•�Q�7��
11362–11371.

���o�t�Œ�v�1�_�†�_�7�����:���P�‘�•�•�u�Q�:���	�o�;�v���u�o�1�h���1�t�b�l�0�b�m�]���|�_�u�;�-�|�;�m���1�t�b�=�=���0�b�o�7�b�ˆ�;�u�v�b�|�‹�5�L����
�1�u�b�|�b�1�-�t���u�;�ˆ�b�;�‰�:��Biological Conservation�7��204�7���•�”�’�K�•�u�‘�:

���o�u�-�|�_�7���$�:�7���_�����-�1�_�o�=�;�m�7���!�:���P�‘�•�•�–�Q�:�����o�t�;�1�†�t�-�u���1�_�-�u�-�1�|�;�u�b�Œ�-�|�b�o�m���o�=���-�m���;�m-
�7�o�t�b�|�_�b�1�� �l�b�1�u�o�0�b�-�t�� �1�o�l�l�†�m�b�|�‹�� �b�m���7�o�t�o�l�b�|�;�� �u�o�1�h�� �b�m���|�_�;�� ���;�m�|�u�-�t�� ���t�r�v��
�P�"�‰�b�|�Œ�;�u�t�-�m�7�Q�:��Microbial Ecology�7��58�7���‘�–�•�K�’�•�u�:

�����������:�� �P�‘�•�•�•�Q�:��Chapter II. Environmental characterization of Mexico and its 
correlation with the classification and nomenclature of plant communities. 
�_�|�|�r�9�F�F​�‰�‰�‰�‘�:​�b�m�;�1�1�:​�]�o�0�: ​�l�Š�F ​�r�†�0�t�b​�1�-�1�b�o​�m�;�v�‘�F ​�t�b�0�u�o�v�F​�“�‘�•�F ​�1�-�r�‘�: ​�_�|�l�t .

���u�-�_�7���
�:���"�:�7���_�����-�u�1�_�J�"�-�t�-�v�7�����:���P�‘�•�‘�‘�Q�:���;�	�������l�;�|�-�0�-�u�1�o�7�b�m�]���u�;�ˆ�;�-�t�v���_�b�]�_��
�v�o�b�t���=�†�m�]�-�t���7�b�ˆ�;�u�v�b�|�‹���-�m�7���ˆ�-�u�b�-�|�b�o�m���b�m���1�o�l�l�†�m�b�|�‹���1�o�l�r�o�v�b�|�b�o�m���-�l�o�m�]��
�"�r�-�m�b�v�_���1�t�b�=�=�v�:��Ecology and Evolution�7��12�P�•�‘�Q�7���;�–�”�–�“�:

 13652664, 2024, 11, D
ow

nloaded from
 https://besjournals.onlinelibrary.w

iley.com
/doi/10.1111/1365-2664.14785 by C

ochrane France, W
iley O

nline L
ibrary on [02/12/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.5061/dryad.g1jwstr0z
https://doi.org/10.5061/dryad.g1jwstr0z
https://orcid.org/0000-0002-4680-5109
https://orcid.org/0000-0002-4680-5109
https://orcid.org/0000-0002-8990-2347
https://orcid.org/0000-0002-8990-2347
https://orcid.org/0000-0002-8990-2347
https://orcid.org/0000-0003-1061-9862
https://orcid.org/0000-0003-1061-9862
https://orcid.org/0000-0003-1061-9862
https://orcid.org/0000-0002-1427-5465
https://orcid.org/0000-0002-1427-5465
https://orcid.org/0000-0003-1650-2008
https://orcid.org/0000-0003-1650-2008
https://orcid.org/0000-0003-4617-8069
https://orcid.org/0000-0003-4617-8069
https://orcid.org/0000-0001-5347-4056
https://orcid.org/0000-0001-5347-4056
http://www2.inecc.gob.mx/publicaciones2/libros/421/cap2.html


�J�M�J |�J �‘�u�v�–

���†�m�|�Œ�7�� ���:�� ���:�7�� �_�� ���-�u�v�o�m�7�� �	�:�� �)�:�� �P�‘�•�•�u�Q�:�� ���m�=�t�†�;�m�1�;�v�� �o�=�� �l�b�1�u�o�_�-�0�b�|�-�|�� �1�o�m-
�v�|�u�-�b�m�|�v�� �-�m�7�� �u�o�1�h�J�1�t�b�l�0�b�m�]�� �7�b�v�|�†�u�0�-�m�1�;�� �o�m�� �1�t�b�=�=�J�=�-�1�;�� �ˆ�;�]�;�|�-�|�b�o�m��
�1�o�l�l�†�m�b�|�b�;�v�:��Conservation Biology�7��20�7���v�‘�•�K�v�’�‘�:

���-�u�v�o�m�7���	�:���)�:�7�����-�|�|�_�;�v�7���&�:�7���_�����;�t�t�‹�7�����:�����:���P�‘�•�•�•�Q�:��Cliff ecology: Pattern and 
process in cliff ecosystems�:�����-�l�0�u�b�7�]�;���&�m�b�ˆ�;�u�v�b�|�‹�����u�;�v�v�:

���;�m�|�_�7�� �!�:�� �(�:�� �P�‘�•�•�u�Q�:�� ���;�-�v�|�J�v�t�†�-�u�;�v�� �l�;�-�m�v�9�� �$�_�;�� �T�!�U�� �r�-�1�h�-�]�;�� �T�t�v�l�;�-�m�v�U�:��
Journal of Statistical Software�7��69�7���•�K�’�’�:

���o�u�b�|�;�7�� ���:�7�� �"�;�u�u�-�m�o�7�� �
�:�7�� ���o�u�;�m�Œ�o�7�� ���:�7�� ���-	K�-�7�-�v�7�� ���:�� ���:�7�� ���-�t�t�;�v�|�;�u�o�v�7�� ���:�7�� �_��
���;	K�-�v�7�� ���:�� �P�‘�•�•�•�Q�:�� �!�o�1�h�� �1�t�b�l�0�b�m�]�� �-�t�|�;�u�v�� �r�t�-�m�|�� �v�r�;�1�b�;�v�� �1�o�l�r�o�v�b�|�b�o�m�7��
�1�o�ˆ�;�u�7���-�m�7���u�b�1�_�m�;�v�v���b�m�����;�7�b�|�;�u�u�-�m�;�-�m���t�b�l�;�v�|�o�m�;���1�t�b�=�=�v�:��PLoS One�7��12�7��
e0182414.

���-�7�7�;�m�7���
�:���P�‘�•�‘�‘�Q�:��EPC climbing: A climber's guide to El Potrero Chico. 3rd 
�;�7�b�|�b�o�m�:���“�•�•���r�r�:

���-�u�1�_�J�"�-�t�-�v�7�����:�7�����o�u�b�|�;�7�����:�7�����o�v�v�7�o�u�=�7�����:�7���_���"�1�_�;�;�r�;�m�v�7�����:���
�:���P�‘�•�‘�’�Q�:�����t�b�=�=�v��
�-�v���r�u�b�o�u�b�|�‹���;�1�o�v�‹�v�|�;�l�v�:��Conservation Biology�7��37�P�”�Q�7���;�•�“�•�u�u�:

���-�u�1�_�J�"�-�t�-�v�7�����:�7�� ���o�u�-�t�;�v�J���u�l�b�f�o�7���
�:�7�� ���;�u�m�-�m�7�;�Œ�J���]�†�;�u�o�7�����:�� ���:�7�� ���v�|�u�-�7�-�J
���-�v�|�b�t�t�o�m�7�����:�7���"�o�0�u�;�ˆ�b�t�t�-�J���o�ˆ�-�u�u�†�0�b�-�v�7�����:�7�����u�;�ˆ�-�t�o�7�����:���!�:�7���"�1�_�;�;�r�;�m�v�7�����:��
�
�:�7���_�����o�u�b�|�;�7�����:���P�‘�•�‘�’�Q�:���!�o�1�h���1�t�b�l�0�b�m�]���-�=�=�;�1�|�v���1�t�b�=�=�J�r�t�-�m�|���1�o�l�l�†�m�b�|�b�;�v��
�0�‹���u�;�7�†�1�b�m�]���v�r�;�1�b�;�v���7�b�ˆ�;�u�v�b�|�‹���-�m�7���-�t�|�;�u�b�m�]���v�r�;�1�b�;�v���1�o�;�Š�b�v�|�;�m�1�;���r�-�|-
�|�;�u�m�v�:��Biodiversity and Conservation�7��32�7���•�u�•�•�K�•�u�’�v�:

���-�u�1�_�J�"�-�t�-�v�7�����:�7�����o�u�-�t�;�v�J���u�l�b�f�o�7���
�:�7���"�o�0�u�;�ˆ�b�t�t�-�J���o�ˆ�-�u�u�†�0�b�-�v�7�����:�7�����v�|�u�-�7�-�J
���-�v�|�b�t�t�o�m�7�����:�7�����v�1�†�7�;�u�o�7�����:�7���"�1�_�;�;�r�;�m�v�7�����:���
�:�7���_�����o�u�b�|�;�7�����:���P�‘�•�‘�“�Q�:���	�-�|�-��
�=�u�o�l�9�����t�b�l�0�b�m�]���u�o�†�|�;���7�;�ˆ�;�t�o�r�l�;�m�|���-�=�=�;�1�|�v���1�t�b�=�=���ˆ�-�v�1�†�t�-�u���r�t�-�m�|�v���l�o�u�;��
�|�_�-�m���v�†�0�v�;�t�†�;�m�|���1�t�b�l�0�b�m�]�9�������]�†�b�7�;���|�o���;�ˆ�b�7�;�m�1�;�J�0�-�v�;�7���1�o�m�v�;�u�ˆ�-�|�b�o�m��
�l�-�m�-�]�;�l�;�m�|���|�o���u�;�]�†�t�-�|�;���1�t�b�l�0�b�m�]�:��Dryad Digital Repository. �_�|�|�r�v�9�F�F​
�7�o�b�:​�o�u�]�F​�•�•�: ​�”�•�u�•�F ​�7�u�‹�-�7�: ​�]�•�f�‰�v ​�|�u�•�Œ

���-�u�1�_�J�"�-�t�-�v�7�� ���:�7�� ���o�u�;�m�o�J���o�‹�-�7�� ���:�7�� ���-�t�o�l�-�u�7�� ���:�7�� �$�;�f�;�u�o�J���0�-�u�u�-�7�� ���:�7��
���-�;�†�v�;�u�7�����:�7���_�����;�u�|�b�;�u�u�-�7�����:���!�:���P�‘�•�•�v�Q�:�����m���b�m�m�o�ˆ�-�|�b�ˆ�;���ˆ�;�]�;�|�-�|�b�o�m���v�†�u-
�ˆ�;�‹�� �7�;�v�b�]�m�� �b�m�� ���;�7�b�|�;�u�u�-�m�;�-�m�� �1�t�b�=�=�v�� �v�_�o�‰�v�� �;�ˆ�b�7�;�m�1�;�� �o�=�� �_�b�]�_�;�u�� �|�o�t-
�;�u�-�m�1�;���o�=���v�r�;�1�b�-�t�b�Œ�;�7���u�o�1�h���r�t�-�m�|�v���|�o���u�o�1�h���1�t�b�l�0�b�m�]���-�1�|�b�ˆ�b�|�‹�:��Applied 
Vegetation Science�7��21�7���‘�v�–�K�‘�–�•�:

���o�†�m�|�-�b�m�;�;�u�b�m�]�� ���u�;�t�-�m�7�:�� �P�‘�•�‘�’�Q�:��Climbing Development Guidelines aim 
to inform climbers wishing to develop climbing areas. �_�|�|�r�v�9�F�F​�‰�‰�‰�:​
�l�o�†�m�| ​�-�b�m�;�; ​�u�b�m�]�:​�b�;�F​�1�o�m�|�;​�m�|�F​���t�b�l�0 ​�b�m�]�	�; ​�̂ �;�t�o�r ​�l�;�m�|�� ​�†�b�7�;�t​�b�m�;�v�F​�’�• .

���-�|�b�o�m�-�t�����-�u�h���"�;�u�ˆ�b�1�;�:���P�‘�•�‘�“�Q�:��Evaluation and authorization procedures for 
fixed anchors and fixed equipment in National Park Service Wilderness. 
�_�| �|�r�v�9�F�F​�r�-�u�h�r ​�t�-�m�m�b​�m�]�:​�m�r�v�:​�]�o�̂ �F​�7�o�1�†�l ​�;�m�|�:​�1�=�l�5​�7�o�1�†�l ​�;�m�|���	 =​
132387.

�!���	�;�ˆ�;�t�o�r�l�;�m�|�����o�u�;���$�;�-�l�:���P�‘�•�‘�•�Q�:��R: A language and environment for sta-
tistical computing�:�� �!�� �
�o�†�m�7�-�|�b�o�m�� �=�o�u�� �"�|�-�|�b�v�|�b�1�-�t�� ���o�l�r�†�|�b�m�]�:���_�|�|�r�9�F�F​
�‰�‰�‰�:​�u�J​�r�u�o�f�; ​�1�|�:​�o�u�]�F​�b�m�7�;�Š�:​�_�|�l�t .

�!�;�7�b�m�]�7�����:�� �P�‘�•�•�–�Q�:��Rock climbing or lichen climbing? How rock climbing im-
pacts bryophyte and lichen communities within the Red River Gorge. 
���:�"�:���|�_�;�v�b�v�:���$�_�;�����_�b�o���"�|�-�|�;���&�m�b�ˆ�;�u�v�b�|�‹�:

�!�†�0�b�o�J�"�-�t�1�;�7�o�7�����:�7�����-�u�|	��m�;�Œ�7�����:�7�����-�u�u�;	K�o�7���
�:�7���_�����v�1�†�7�;�u�o�7�����:���P�‘�•�•�’�Q�:�����o�o�u���;�=-
�=�;�1�|�b�ˆ�;�m�;�v�v���o�=���|�_�;�����-�|�†�u�-���‘�•�•�•���m�;�|�‰�o�u�h���r�u�o�|�;�1�|�b�m�]�����;�7�b�|�;�u�u�-�m�;�-�m��
�t�b�1�_�;�m���v�r�;�1�b�;�v�:��Journal for Nature Conservation�7��21�P�•�Q�7���•�K�–�:

�!�†�;�7�;�m�7�����:���$�:�7���"�1�_�b�m�7�;�t�b�m�7�����:�7�����b�m�;�u�7�����:�����:�7���	�;�,�o�m�b�-�7�����:�����:�7���)�-�t�|�;�u�7�����:�����:�7��
���u�;�m�-�7�����:���$�:�7���_�����t�b�1�;�b�u�b�7�����:���)�:���P�‘�•�•�•�Q�:�����l�-�]�;���‘�9�����l�-�]�;�����=�o�u���|�_�;���m�;�Š�|��
�]�;�m�;�u�-�|�b�o�m���o�=���v�1�b�;�m�|�b�=�b�1���b�l�-�]�;���7�-�|�-�:��BMC Bioinformatics�7��8�P�•�Q�7���•�K�‘�u�:

�!�†�v�|�;�u�_�o�t�Œ�7�����:�����:�7���(�;�u�_�o�†�v�|�u�-�;�|�;�m�7�����:�7���_�����-�†�u�7�����:���P�‘�•�•�•�Q�:�����=�=�;�1�|�v���o�=���t�o�m�]�J
�|�;�u�l���|�u�-�l�r�t�b�m�]���o�m���|�_�;���-�0�o�ˆ�;�J�]�u�o�†�m�7���=�o�u�;�v�|���ˆ�;�]�;�|�-�|�b�o�m���-�m�7���v�o�b�t���v�;�;�7��
�0�-�m�h���-�|���|�_�;���0�-�v�;���o�=���t�b�l�;�v�|�o�m�;���1�t�b�=�=�v�:��Environmental Management�7��48�7��
1024–1032.

�"�1�_�-�|�Œ�7�����:�7�����-�†�|�_�b�;�u�7�����:�7���	�;�0�†�v�v�1�_�;�7�����:�7���_���$�_�o�l�r�v�o�m�7�����:���	�:���P�‘�•�•�“�Q�:�������7�;-
�1�b�v�b�o�m���|�o�o�t���=�o�u���t�b�v�|�b�m�]���v�r�;�1�b�;�v���=�o�u���r�u�o�|�;�1�|�b�o�m���o�m���7�b�=�=�;�u�;�m�|���]�;�o�]�u�-�r�_�b�1��

�v�1�-�t�;�v���-�m�7���-�7�l�b�m�b�v�|�u�-�|�b�ˆ�;���t�;�ˆ�;�t�v�:��Journal for Nature Conservation�7��22�7��
75–83.

�"�1�_�l�;�u�-�7�� �	�:�7�� �!�†�v�|�;�u�_�o�t�Œ�7�� ���:�7�� ���-�†�u�7�� ���:�7�� �_�� ���-�†�u�7�� ���:�� �P�‘�•�•�v�Q�:�� ���m�|�;�m�v�b�|�‹�J
�7�;�r�;�m�7�;�m�|�� �b�l�r�-�1�|�� �o�=�� �v�r�o�u�|�� �1�t�b�l�0�b�m�]�� �o�m�� �ˆ�-�v�1�†�t�-�u�� �r�t�-�m�|�v�� �-�m�7�� �t�-�m�7��
�v�m�-�b�t�v���o�m���t�b�l�;�v�|�o�m�;���1�t�b�=�=�v�:��Biological Conservation�7��224�7���u�’�K�•�•�:

�"�1�_�‰�;�b�Œ�;�u�7�� ���:�J���:�7�� ��	X�v�1�_�t�;�u�7�� ���:�7�� �_�� �"�|�;�b�m�0�-�†�;�u�7�� ���:�� ���:�� �P�‘�•�‘�•�Q�:�� � �†�-�m�|�b�=�‹�b�m�]��
�|�_�;�� �r�_�‹�v�b�1�-�t�� �7�-�l�-�]�;�� �o�=�� �1�t�b�l�0�b�m�]�� �-�1�|�b�ˆ�b�|�‹�� �o�m�� �v�-�m�7�v�|�o�m�;�� �t�b�1�_�;�m�9�� ���o��
�t�o�‰���b�l�r�-�1�|���1�t�b�l�0�b�m�]���r�o�v�v�b�0�t�;�:��Sustainability�7��12�P�‘�“�Q�7���•�’�”�–�•�:

�"�|�-�m�h�;�‹�7�� ���:�� ���:�7�� ���o�t�;�7�� �	�:�� ���:�7�� ���†�1�-�v�7�� �!�:�� ���:�7�� ���;�|�;�u�v�o�m�7�� ���:�� ���:�7�� �_�� �
�u�b�v�v�;�t�t�7�� �"�:��
�"�:���P�•�–�v�”�Q�:��The limits of acceptable change (LAC) system for wilderness 
planning (General Technical Report INT-176)�:�� �&�"�	���7�� �
�o�u�;�v�|�� �"�;�u�ˆ�b�1�;�7��
���m�|�;�u�l�o�†�m�|�-�b�m���
�o�u�;�v�|���-�m�7���!�-�m�]�;�����Š�r�;�u�b�l�;�m�|���"�|�-�|�b�o�m�:

�$�;�v�v�t�;�u�7�� ���:�7�� �_�� ���t�-�u�h�7�� �$�:�� ���:�� �P�‘�•�•�u�Q�:�� �$�_�;�� �b�l�r�-�1�|�� �o�=�� �0�o�†�t�7�;�u�b�m�]�� �o�m�� �u�o�1�h�J
�-�v�v�o�1�b�-�|�;�7���ˆ�;�]�;�|�-�|�b�o�m�:��Biological Conservation�7��204�7���“�‘�u�K�“�’�’�:

�$�_�;�����u�-�]�:���P�‘�•�‘�‘�Q�:���_�|�|�r�v�9�F�F​�‰�‰�‰�:​�|�_�;�1�u ​�-�]�: ​�1�o�l�F ​
�(�;�t�-�Œ�1�o�7�� ���:�� ���:�7�� ���m�-�t	��v�7�� ���:�� �
�:�7�� ���t�ˆ�-�u�-�7�o�7�� ���:�� ���:�7�� �!�-�l	��u�;�Œ�7�� �
�:�7�� �_��

�
�o�u�o�†�_�_�0�-�h�_�1�_�7�����:���P�‘�•�•�•�Q�:���
�t�o�u�-���;�m�7�Ð�l�b�1�-���7�;�����†�;�ˆ�o�����;	U�m�7�����Ð�Š�b�1�o�7��
�‹���;�v�|�-�7�o�v���1�o�t�b�m�7�-�m�|�;�v�:��Journal of the Botanical Research Institute of 
Texas�7��5�7���‘�•�”�K�‘�–�v�:

�(�o�]�t�;�u�7���
�:�7���_���!�;�b�v�1�_�7�����:���P�‘�•�•�•�Q�:�����;�m�;�|�b�1���ˆ�-�u�b�-�|�b�o�m���o�m���|�_�;���u�o�1�h�v�K�|�_�;���b�l�r�-�1�|��
�o�=���1�t�b�l�0�b�m�]���o�m���|�_�;���r�o�r�†�t�-�|�b�o�m���;�1�o�t�o�]�‹���o�=���-���|�‹�r�b�1�-�t���1�t�b�=�=���r�t�-�m�|�:��Journal 
of Applied Ecology�7��48�P�“�Q�7���v�–�–�K�–�•�”�:

�)�;�0�0�7�����:�����:�7�����-�1�_�;�u�]�b�v�7�����:�7�����b�t�t�;�u�7���"�:���)�:�7�����1���o�u�7�7���"�:�����:�7�����;�v�|�;�t�l�;�‹�;�u�7�����:���$�:�7��
���u�o�‰�m�7�� ���:�� �!�:�7�� ���_�-�r�r�;�t�t�7�� ���:�7�� ���7�‰�-�u�7�v�7�� ���:�� ���:�7�� ���;�u�u�b�1�h�7�� ���:�� ���:�7�� ���-�u�t�7�� ���:�� �)�:�7��
���;�‹�v�7�����:���
�:�7�����;�|�Œ�7�����:�����:�7���"�l�-�u�b�h�7���"�:�7���$�-�|�-�u�h�o�7�����:�7���(�-�m���,�;�;�7�����:���)�:�7���_���,�‰�b�1�h�;�7��
���:�� �P�‘�•�‘�•�Q�:�� ���m�7�b�1�-�|�o�u�v�� �-�m�7�� �0�;�m�1�_�l�-�u�h�v�� �=�o�u�� �‰�b�m�7�� �;�u�o�v�b�o�m�� �l�o�m�b�|�o�u�b�m�]�7��
�-�v�v�;�v�v�l�;�m�|���-�m�7���l�-�m�-�]�;�l�;�m�|�:��Ecological Indicators�7��110�7���•�•�”�v�v�•�:

� " �& � � � � � � � ! �$ � � � � � � � � � � � � � 
 � � � ! � � � ��$ � � � � � �

���7�7�b�|�b�o�m�-�t�� �v�†�r�r�o�u�|�b�m�]�� �b�m�=�o�u�l�-�|�b�o�m�� �1�-�m�� �0�;�� �=�o�†�m�7�� �o�m�t�b�m�;�� �b�m�� �|�_�;��

�"�†�r�r�o�u�|�b�m�]�����m�=�o�u�l�-�|�b�o�m���v�;�1�|�b�o�m���-�|���|�_�;���;�m�7���o�=���|�_�b�v���-�u�|�b�1�t�;�:

Table S1.�����m�=�o�u�l�-�|�b�o�m���-�0�o�†�|���|�_�;���m�;�‰�t�‹���;�v�|�-�0�t�b�v�_�;�7���1�t�b�l�0�b�m�]���u�o�†�|�;�v�7��

�b�m�1�t�†�7�b�m�]�� �|�_�;�� �m�-�l�;�� �‰�;�� �1�_�o�v�;�� �=�o�u�� �|�_�;�� �1�t�b�l�0�b�m�]�� �v�;�1�|�o�u�� �-�m�7�� �1�t�b�l�0�b�m�]��

�u�o�†�|�;�7���|�_�;���-�l�o�†�m�|���o�=���̂ �;�]�;�|�-�|�b�o�m���o�=���;�-�1�_���1�t�b�l�0�b�m�]���v�;�1�|�o�u�7���|�_�;���1�t�b�l�0�b�m�]��

�7�b�=�=�b�1�†�t�|�‹�� �P�l�;�-�v�†�u�;�7�� �‰�b�|�_�� �|�_�;�� �+�o�v�;�l�b�|�;�� �	�;�1�b�l�-�t�� �"�‹�v�|�;�l�L�+�	�"��

�]�u�-�7�;�v�7���-�m�7���†�v�b�m�]���-���t�†�-�t�b�|�‹���-�r�r�u�o�-�1�_�9���l�o�7�;�u�-�|�;�t�‹���7�b�=�=�b�1�†�t�|�7���7�b�=�=�b�1�†�t�|�7��

�=�-�b�u�t�‹���7�b�=�=�b�1�†�t�|�7���ˆ�;�u�‹���7�b�=�=�b�1�†�t�|�Q�7���-�m�7���|�_�;���u�o�†�|�;���_�;�b�]�_�|���P�b�m���l�Q�:���$�_�;���u�o�†�|�;�v��

�‰�;�u�;���7�;�ˆ�;�t�o�r�;�7���b�m���"�;�r�|�;�l�0�;�u�K���1�|�o�0�;�u���‘�•�‘�‘�7���-�m�7���-�t�t���1�t�b�l�0�b�m�]���u�o�†�|�;�v��

�‰�;�u�;���o�u�b�;�m�|�;�7���|�o���|�_�;�����o�u�|�_�:

How to cite this article: ���o�u�-�t�;�v�J���u�l�b�f�o�7���
�:�7���"�o�0�u�;�ˆ�b�t�t�-�J

���o�ˆ�-�u�u�†�0�b�-�v�7�����:�7�����v�|�u�-�7�-�J���-�v�|�b�t�t	U�m�7�����:�7�����v�1�†�7�;�u�o�7�����:�7��

�"�1�_�;�;�r�;�m�v�7�����:���
�:�7�����o�u�b�|�;�7�����:�7���_�����-�u�1�_�J�"�-�t�-�v�7�����:���P�‘�•�‘�“�Q�:�����t�b�l�0�b�m�]��

�u�o�†�|�;���7�;�ˆ�;�t�o�r�l�;�m�|���-�=�=�;�1�|�v���1�t�b�=�=���ˆ�-�v�1�†�t�-�u���r�t�-�m�|�v���l�o�u�;���|�_�-�m��

�v�†�0�v�;�t�†�;�m�|���1�t�b�l�0�b�m�]�9�������]�†�b�7�;���|�o���;�ˆ�b�7�;�m�1�;�J�0�-�v�;�7���1�o�m�v�;�u�ˆ�-�|�b�o�m��

�l�-�m�-�]�;�l�;�m�|���|�o���u�;�]�†�t�-�|�;���1�t�b�l�0�b�m�]�:��Journal of Applied Ecology�7��

61�7���‘�u�•�–�K�‘�u�v�–�:���_�|�|�r�v�9�F�F�7�o�b�:�o�u�]�F�•�•�:�•�•�•�•�F�•�’�u�”�J�‘�u�u�“�:�•�“�•�v�”

 13652664, 2024, 11, D
ow

nloaded from
 https://besjournals.onlinelibrary.w

iley.com
/doi/10.1111/1365-2664.14785 by C

ochrane France, W
iley O

nline L
ibrary on [02/12/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.5061/dryad.g1jwstr0z
https://doi.org/10.5061/dryad.g1jwstr0z
https://www.mountaineering.ie/content/ClimbingDevelopmentGuidelines/30
https://www.mountaineering.ie/content/ClimbingDevelopmentGuidelines/30
https://parkplanning.nps.gov/document.cfm?documentID=132387
https://parkplanning.nps.gov/document.cfm?documentID=132387
http://www.r-project.org/index.html
http://www.r-project.org/index.html
https://www.thecrag.com/
https://doi.org/10.1111/1365-2664.14785

	Climbing route development affects cliff vascular plants more than subsequent climbing: A guide to evidence-based conservation management to regulate climbing
	Abstract
	1  |  INTRODUCTION
	2  |  MATERIALS AND METHODS
	2.1  |  Study site
	2.2  |  Field monitoring design
	2.3  |  Field monitoring method and data collection
	2.4  |  Data analysis

	3  |  RESULTS
	4  |  DISCUSSION
	4.1  |  The origin and extent of climbing impact
	4.2  |  Conservation management in cliff ecosystems

	5  |  CONCLUSIONS
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT
	ORCID
	REFERENCES


