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“Building “resilience thinking” into policy and 
practice will be a major task for all of the world’s 
citizens throughout the new century”.

UN Secretary General, September 24, 2007



���
	
�����

� ��������	�
	��

��	
������������

� ��������	�
	�������	
���	��
���������
�

� ��������	�
	�����	���	
�����

����������������
��



� � � � � � � � � 	 
 � � � ��
� � �

� �
� � 	


 �
� � �

�������������	
����

�	���	�������



������	��	���	����

���
���
��������������
��������

�����������

����



Aborigines 
arrive in
Australia

Beginning
of agriculture

European
civilisations:
Greek, Roman

Last Glacial-Interglacial Cycle

Source: GRIP ice core data (Greenland)
And S. Oppenheimer, ”Out of Africa”, 2004

First migration of 
fully modern humans

out of Africa

Migrations of
fully modern humans

from South Asia 
to Europe
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Loss of Ecosystem Services

Photo: ICIMOD



Large-scale disturbances



Large-scale disturbances
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Increase after  
1970

Compounded disturbances 
Canada’s forests [1920 –1995]

Source: Kurz & Apps 1999
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state shift
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Valuable Ecosystem Services                  Loss of ecosystem services
Desirable Undesirable

Elmqvist et al. 2003
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Urgent research



Possible Regime 
Shifts in Coral Reefs as Fishing Pressure and Nutrients 
Increase

Bellwood et al. (2004)
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Policy and management
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Pauly et al. 2002, Nature vol 418



Resilience thinking – integrated 
social-ecological systems
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