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A decade of thinking 



Protected Area Networks – what 
are we trying to do? 

A collection of individual protected areas that 
operate cooperatively and synergistically, at various 
spatial scales, and with a range of protection levels, 
in order to fulfil ecological aims more effectively and 
comprehensively than individual sites could alone 

 

The role of a network of MPAs is to connect and 
protect those areas needed to bolster ecosystem 
functioning so that the overall health of the ocean is 
not jeopardised by human uses 
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MPA networks matter for securing ocean health 

values 
“protecting biodiversity and the essential ecosystem services it supports has  

become a priority for the scientific community, resource managers, and national  

and international policy agreements…” (Selig et al, 2014) 

Courtesy GRID-Arendal 
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Causes of overall ocean decline 

Rising Demand for Resources 

 

• Minerals and energy 

• Genetic materials 

• Living marine resources 

Technological Advances 
• Deep sea access and exploitation 

• Vessels (distance and depth) 

• Increased (over)extraction 

• Destructive fishing and other activities 

Decline of Fish Stocks 
• Overfishing 

• Overcapacity 

• Subsidies 

Climate Change, Biodiversity  

and Habitat Loss 

• Climate change 

• Acidification 

• Pollution 

Weak High Seas Governance 
• Patchwork/sectoral/incomplete governance 

• Weak compliance and lack of enforcement 

• New and emerging uses 

Adapted from Global Ocean Commission Summary Report 2014 



The relationship between MPA 
networks and resilience 

 

Resilience or robustness – the maintenance of functioning in the face 
of disturbance: 

 

• Resistance to change and inherent flexibility within which the system 
can return to its reference state, before the system changes its 
structure by changing the variables and processes that control 
behaviour 

 

• The ability of the system to recover and stay on track despite 
pressures of change on the system, while retaining essentially the 
same function, structure, feedbacks, and therefore identity 

 

The critical relationship between well-founded MPA networks - that 
secure biological diversity, its variability, ecosystem services and the 
underlying supporting mechanisms - and the maintenance of socio-
ecological resilience which is reliant on these parameters 



Early steps…. 
 

Protecting special places 
and their habitats and 
species for the future 

enjoyment of everyone  
Continuity of existence 

 

http://time.com/3907099/yellowstone-first-national-park/ 

1872 
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Latest thinking on MPA networks 
and wider measures 

Protecting habitats, species, ecosystem, and the 
services they provide to the planet and human kind 

https://bluesolutions.info/images/Ecosystem-Services-April-2015.png 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Colonization & Growth Abundance Diversity 

Spillover 
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Reproduction & Dispersal 

Exploited area 

Jim Bohnsack/NOAA 



“Actions aimed at reducing the effects of local disturbances on reefs are thus critical to provide any buffering for reefs  
from climate-change and to instil any capacity to maintain their accretion potential that so critically underpins the  
provisioning of most ecosystem services” 

http://www.nature.com/articles/srep18289 

Temperate 

Tropical 

Robustness and resilience 



Increasing focus on MPA networks and 
the benefits they bring 

Biodiversity cannot be secured by efforts of single MPA or an individual country.  

Conservation at larger scale is required in the face of multiple stressors on the 
ocean – climate change including ocean warming, ocean acidification and ocean 
deoxygenation on top of ‘traditional’ region-wide stressors – such as fishing and 
chemical and plastic pollution 

Network benefits include: 

• Far greater efficiency and effectiveness of reducing risk and in enhancing 
resilience 

• Minimize duplication of efforts and resources  

• Ensuring protection of ecosystems or species that cannot be adequately 
protected on one country, such as migratory species  

• Ensuring transboundary protected areas are given adequate attention 

• Sharing effective conservation approaches across similar sites in different 
regions   

• Developing collaboration between neighbouring countries to address common 

• challenges and issues  

• Strengthening capacity by sharing experiences and lessons learned, new 

• technologies and management strategies, and by increasing access to relevant 

• information 



• Connectivity diagram 

http://www.piscoweb.org/files/images/SMR/RedEmperor%20LifeCycle.JPG 



Ecosystem Services – sustaining life 
Provisioning Services 

 
Products obtained from 

ecosystems 
 
• Food 
• Freshwater 
• Fuel wood 
• Fiber 
• Biochemicals 
• Genetic resources 

 

Regulating Services 
 

Benefits obtained from the 
regulation of ecosystem 

services 
 
• Climate regulation 
• Disease regulation 
• Water regulation 
• Water purification 
• Pollination 

 

Cultural Services 
 

Nonmaterial benefits obtained 
from ecosystems 

 
• Spiritual and religious 
• Recreation and ecotourism 
• Aesthetic 
• Inspirational 
• Educational 
• Sense of place 
• Cultural 

Supporting Services 
 

Services necessary for the production of all other ecosystem services 
 
Soil/sediment formation                                  Nutrient cycling                                  Primary production 

Healthy intact biodiverse marine ecosystems to supply services  
= well-founded MPAs and networks 

Adapted from the Millennium Ecosystem Assessment 



Driven a strong interest in services, connectivity 
and rate and direction of change of overriding 

drivers…. 



And levels of required ambition……  
                                                              a warming ocean…… 



Marine ‘climate trajectories’ 

Chapter 30, AR5, IPCC 



Lag effect 

 

http://www.climateemergencyinstitute.com/uploads/Ocean_heat_lag_15_may.png 

Sudden onset of impacts – very slow cure 



How do we encourage ‘resilience’ and 
robustness using MPA networks? 

• Protect species and habitats with 
crucial ecosystems roles, or those of 
special concern 
 

• Protect potential carbon sinks 
 

• Protect ecological linkages and 
connectivity pathways for a wide 
range of species 
 

• Protect the full range of biodiversity 
present in the target biogeographical 
area 
 

 
 
 
 
 
 



Seven consequences of climate 
change for MPA network design? 

• Size – bigger the better 

• Shape – keep it simple 

• Protection – higher levels deliver 
greater resilience 

• Spread the risk – representation, 
replication, spread, provinces 

• Critical areas – not just biologically 
or ecologically important but 
climate-resilient locations 

• Connectivity – mutual 
replenishment,  whole ecological 
units, systems, ‘future space’ 

• Ecosystem functions – functional 
groups, ecosystem services 

• Integration – embed in broader 
management, land/sea interactions 



Find out more @ danlaffoley.com 

Thank you! 


