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Outline of the issue 

To develop a fully functional, region-wide network of marine protected areas that are comprehensive, adequate, ecologically representative and designed to address the threat of climate change, as desired in the draft CTI Plan of Action, the first step is to develop concrete design principles (sometime called “operational” principles).  These principles could include a set of biophysical design principles and a set of socio-economic, cultural and management feasibility  design principles.   They can be best developed against a clear understanding of:

a. The objectives of your MPA network 
b. The priorities amongst those objectives

c. The available protection levels/zoning options that can be applied in designing the network.

Another paper (11) has discussed issues around MPA network objectives, priorities and zoning options and provides one important basis for this paper.  Many of the other papers have discussed issues that need to be addressed in developing operational principles.

While much literature and advice abounds in general terms for MPA design, there is less on MPA networks and less that is concrete in terms of how much, how far, how many, how big and where (in terms of biodiversity, habitats, uses etc).  Furthermore most of these issues concerns trade-offs, for example the optimal ecological size of a marine reserve system may not be consistent with other socio-economic objectives.  But even for data poor situations, some more concrete guidelines and case studies have recently become are available (see Background Reading section). 
Protected areas should also be designed to accommodate future natural and human-induced disturbances.  Main responses to threats and disturbances include: 

· larger targets for protection if occurrences of the resource are unlikely to be retained outside the protected area, that is, build in an insurance factor (Alison et al. 2003; Game et al. 2008a, 2008b);  

· all else being equal, choose areas less exposed to the threat(s); and
· prioritise (in time) protection highly irreplaceable and/or highly threatened resources or features. 
The design principles will be most useful if they are quantitative so that, when applied, they provide specific guidelines for designing an MPA network and for measuring success of the network against the design principles. 
Relevance of the issue to the goals of the CTI Plan of Action
MPA network objectives and design principles must be explicit. By being explicit, the MPA network can support achievement across the CTI draft Plan of Action goals and develop clearer measures of achievement.  
Explicitness has several advantages: makes it clear what planners and managers are aiming for; allows people to estimate the requirements for achieving objectives (including socio-economic benefits and costs); allows individual areas to be identified that function as parts of a coherent, integrated regional system; allows progress towards objectives to be measured. Explicit objectives can be achieved for minimum cost using a suite of mathematical tools, from the complex to a simple spreadsheet.

The MPA network can help:  to sustain fisheries; improve food security; build resilience against climate change; protect threatened species; with applying a seascapes approach as well as contribute to biodiversity protection.  Determining the relative priority of these types of objectives will inform any MPA network design. 

Relevance of the issue with regard to an MPA network in the CT
The MPA network component of the draft Action Plan already identifies that certain percentages of areas must be set aside; what those percentages are is not yet defined.  Nor are other design principles about how big, how far apart and so on.
There are information gaps regarding the plants, animals and habitats of the Coral Triangle, therefore any MPA network should attempt to represent examples of what is not known as well as what is known.  To enable an MPA network to  represent both what is and isn’t known in the Coral Triangle then, it could be agreed that it is necessary to identify biologically distinct areas that can be used as the basis for designing the network.  Much of this can be achieved using existing biophysical data as a surrogate (see also paper number 5 on dealing with insufficient data). This would then allow for a comprehensive description of the biodiversity of an area in the absence of complete knowledge.  Some examples  have already been developed for the Coral Triangle (for example see Figure below).
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What descriptions  of biologically distinct areas have already been developed and which should the MPA network should be built upon, while still ensuring the design principles are adequate to insure against imperfections in the description of biodiversity that is used.  Ideally the principles should be able to cope with what is know (e.g. regarding connectivity) and with uncertainty about the ecosystem and how it may respond to future threats (e.g. potential habitat shifts in response to climate change).  The principles should also address the multitude of socio-economic values and uses including environmental governance regimes and more.  The principles should aim to ensure comprehensive and representative examples of the entire range of biological diversity in the CT are included within the MPA network despite data gaps.  Any principles developed will be a best guess: there is not perfect information to ensure a perfect set of principles.
Concrete design principles, developed with consideration of the MPA network objectives, could answer the following questions.
A. For  designing the no-take component of the MPA network:
BIOPHYSICAL OPERATIONAL DESIGN PRINCIPLES

i. What minimum amount (%) of protection should occur for each biologically distinct area?
ii. What level of replication should occur for each biologically distinct area?
iii. Where habitat information is available on habitat types within biologically distinct area (e.g. coral reefs), how much of each habitat type should be protected?

iv. Should the MPA network avoid fragmentation of habitat as far as possible (e.g. include whole reefs units instead of parts of reefs where possible)?

v. How to include existing no-take MPAs in consideration of a CT-wide MPA network?

vi. How to address available information about ecological processes (e.g. spawning, breeding, foraging or aggregation sites)

vii. How to address connectivity?  That is, what should be the distance between MPAs for them to function as a network, and how should they be arranged?

viii. How to consider biophysically special and/or unique places?

ix. How should we deal with threats that can, or cannot (climate change) be stopped?

x. How should we deal with already degraded areas?

xi. What minimum size should be used?

 SOCIO-ECONOMIC, CULTURAL AND MANAGEMENT FEASIBILITY OPERATIONAL DESIGN PRINCIPLES

xii. How best to complement human uses and values?

xiii. How to consider all the costs and benefits?

xiv. How to best incorporate existing management and marine tenure arrangements?

xv. How to optimise compliance (sustainability of management arrangements) in the design?

B. For each type of area-based/zoning protection of the broader MPA network that is not no-take the same questions need to be answered as above.  Different principles may also be required depending on the management framework (eg. government versus community-based MPAs).
Throughout this process, decisions may need to be made regarding the scale at which any MPA network should be designed and implemented – it may be different for different objectives.
It is possible that to achieve collectively agreed resource management goals across the CT, one set of biophysical operational principles will need to be applied across the entire CT area.   However, each country is different (and areas within countries are different) socially, economically and culturally.  For these reasons it is likely that the socio-economic, cultural and management feasibility operational principles will be different, at least, per country.  It may even be necessary to have different socio-economic, cultural and management feasibility operational principles within different areas within one country.  Alternatively, workshop participants may consider it possible to develop just two set of these principles for South East Asia and for Melanesia.   
By starting to define some of these principles at the Townsville Workshop, we will be supporting the Coral Triangle Initiative’s draft Action Plan goal for MPAs.  

Various types of software are available that might be useful as decision support tools for to start implementing the kinds of operational principles discussed above.  The usefulness of the software will depend on the degree to which the principles are explicit and quantitative, and the data are available to inform the principles. 
 Marine reserve design software can be excellent tools for processing large amounts of information (Moilanen et al. 2008).  However, it is important to remember that they are decision support tools and not the decision makers.  Final decisions regarding the MPA design will be made by local mangers and stakeholders.    
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Some datasets  
TNC CTI Data Atlas Project (contact: across@tnc.org)
World Fish Centre (http://www.worldfishcenter.org/v2/index.html)

Some existing projects/resources
Conservation planning with connectivity for coral reefs (m.berger@uq.edu.au)

Convention on Biological Diversity http://www.cbd.int/protected/work.shtml and http://www.cbd.int/decisions/?dec=VII/28
C-Plan.  A conservation planning software tool.  (contact: bob.pressey@jcu.edu.au)

Marine Learning Partnership.  Contact Alan White (alan_white@tnc.org)
Marxan (conservation planning software) http://www.uq.edu.au/marxan/
Need Sulu-Sulaweisi, Bismark-Solomon Sea references here

PALNet is a knowledge sharing platform for people working on protected areas. http://www.parksnet.org/

Planning principles for Australia’s MPAs within bioregions of the EEZ: http://www.environment.gov.au/coasts/mbp/publications/general/pubs/goals-nrsmpa.pdf
World Commission on Protected Areas (WCPA) Best Practice Series.  In prep: "Designs for nature: regional conservation planning, implementation and management” (contact: bob.pressey@jcu.edu.au)
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