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• N=196 respondents from Stream 2 (an i-pad for one respondent) 
– Wide coverage 
– Geography (>45 countries) 
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Key preliminary points from survey 

• Widespread awareness of impacts – climate 
change already here 

• Adaptation options are being considered and 
implemented 

• Adaptation considered to be under-resourced 
• Knowledge still seen as the biggest barrier to 

adaptation action 
 
 

www.surveymonkey.com/s/WorldParksCongress 



Evidence for physical change? 
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Physical change projected? 
Q6: To what extent would you say that there is information about projected 
biophysical changes and impacts for your main system in your region? 



Are projections available in your 
area? 

Hobday and Lough 2011 



Q5: To what extent would you say that there is evidence of physical climate 
change (e.g. warmer temperatures, changed rainfall) in the main natural 

resource system within which you work? 

Evidence for physical change? 



Expansion of sea urchins native to NSW causing loss 
of kelp forests in Tasmania (Ling et al 2009) 

Some 45 coastal fish species have exhibited major 
distributional changes in Tasmania (Last et al 2011) 

Changing composition of phytoplankton blooms off 
Tasmania– increased tropical species and red tides 
(Thompson et al 2009) 

Rock lobster recruitment, catch and distribution 
correlated with regional SST changes (Pecl et al 2009) 

14/29 intertidal species have moved further south in 
Tasmania over last 50 years (Pitt et al 2010) 

Biological changes in south-east Australia global warming hotspot 

Seaweeds: 85% further south on east coast and 56% 
on the west coast from 1940 (Wernberg et al 2011) 



Evidence for biological change? 
Q7: To what extent would you say that there is evidence for biological impact in this 
system? (e.g. new species appeared, old species disappearing, etc, in your 
species/habitat) 



Evidence for socio-economic impact? 
Q8: To what extent would you say that there is information about the main social and economic 
impacts and/ or opportunities likely to be experienced by people within this system as a result of 
climate change affecting the natural resource base? (e.g. decreases in agricultural productivity, 

declines in tourism due to environmental degradation, flow-on effects to local communities) 





New management perspectives 
• What you manage today won’t be what you manage 

“tomorrow” 
– Regional loss of individual species inevitable under climate 

change 
– Longer time horizon 
– Uncertainty growing in ecological responses 

 
• Move from “preserve and protect” to “facilitate change” 

– Unlikely to return to a baseline condition 
 

• Move from a species to an ecosystem function 
approach… 
 
 



What kind of managers under 
climate change? 

Objectives not needed….pretty much preserve and protect 

Now 

Medium-term 

Long-term 

Objectives become very important 

“curators” “engineers” “ecologists” “analysts” 



Adaptation aware? 
Q22: I would say that the general level of knowledge about climate adaptation among our staff is ‘low’. 

i.e. generally adaptation aware 



Adaptation is not the highest priority 
Q34: Climate adaptation is currently our highest planning priority above all else. 



Is adaptation planning underway? 
Q9: To what extent would you say that adaptation preparation is occurring for your main system? 



Adaptation options? 
Q10: Which of the following adaptation preparations would you consider as 
suitable responses (but not necessarily implemented) for your main system? 



Adaptation underway? 
Q11: Which of the following adaptation preparations have been implemented? 
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Adaptation is resource-limited 
Q32: We are sufficiently resourced with regard to adaptation planning. 

i.e. generally resource limited 



Barriers to adaptation action? 
Q16: Which is the overall largest barrier to action? 



Will more publications help? 

• Primary 
– 12% relevant 
– 7% highly 

relevant 

• 75% Reviews 

Cvitanovic et al 2014 



Will more “knowledge help”? 
• Timeliness 

– Average time between end of data collection and online/print access 
>3 years! 40.2 ± 1.8 (mean ± SE) 

 
• Access 

– 43% of articles were freely available (open access). 
– 50% of review papers were open access 

 
• Usefulness 

– MPA management plans cited 53 ± 8.3 (Mean ± SE) information 
sources 

• commissioned technical reports (52%) 
• local government produced documents (i.e. policies, strategies, plans and/or 

reports that were developed by the government agency responsible for 
managing the MPA in question)  23% 

• Primary science  (14%) 



Management approaches under climate change 

Risk-based management 
• Adaptive management 

 
Informed by 
• Experiments, time series 
• Comparative studies 
• Modelling scenarios (many) 

• Management Strategy Evaluation 
 

Supported by 
• Monitoring and evaluation 
• Robust adaptation pathways 



Global warming hotspots are adaptation 
laboratories 

Hobday and Pecl, 2014 



Preliminary thoughts… 
• Awareness of evidence of impacts  

– climate change already here, systems responding 
• Knowledge still seen as barrier to adaptation…why? 

– How much more do you need? 
• Under-resourced…how? 

– Is knowledge, values, or rules the issue? 
• A range of adaptation options are being considered and 

implemented – low level, but a wide range out there – what? 
– How can we share these experiences? 

 
• Are we heading towards an interventionist approach as managers? 

– Become ecosystem engineers? 
– Time to practice? 

 



iPad winner 

 
• Columbia, 
• Oscar Guevara 

– ojguevara@wwf.org.co 
 

Completing a survey 
www.surveymonkey.com/s/WorldParksCongress  

 
 

mailto:ojguevara@wwf.org.co


 



Reallocation of funding? 

• What funding is needed to start adaptation 
testing? 



Managing differently 

 

Roe & van Eeten (2001).  



Examples of intervention 

• Climate related 
– Raine Island – turtle mortality decreases 
– Albatross – disease treatment 

• Non-climate analogues 
– Tasmanian Devils - translocation 
– Macquarie Island – pest eradication 

 



 



Another survey as context 

• Sample size = 160 



What are personal conservation goals? 

 

Hagerman & Sattterfiled (2014).  



Summary 
 



What patterns and processes will 
climate change impact? 

 

Hagerman & Sattterfiled (2014).  



What is the current intensity of 
impacts on species and ecosystems? 
 

Hagerman & Sattterfiled (2014).  



What limits action? 

 

Hagerman & Sattterfiled (2014).  
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