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Outline of the issue 

The CTI aims to implement a fully functioning region-wide Coral Triangle MPA Network (CTMPAN) by 2020, with the joint objectives of reducing poverty and conserving the region’s biodiversity.  

The broad MPA objectives under Goal #3 of the draft CTI Plan of Action are clear, and other parts of the draft CTI Plan of Action also refer to using MPAs to achieve other objectives. But how will we know if the CTMPAN is achieving them?  

The draft CTI Plan of Action specifically identifies the need for “a well-defined monitoring program to assess management effectiveness over time of CTMPAN sites and networks” (Goal #3 Strategy 8). 

What does this mean for achieving the goals of the draft CTI Plan of Action?

As mentioned, an effective MPAN in the CT has been identified as one tool to help achieve multiple goals within the draft Plan of Action. Monitoring programs can provide measures of progress against these multiple objectives.  Results can be used for internal review of management of projects that implement and manage the CTMPAN and to report to agencies and governments, NGOs and the world wide community.  They can also be a regular source of “news” to promote community knowledge and interest.

What does this mean for MPA network design, management and implementation?

A regional program to monitor the effectiveness of the CTMPAN will be required.  There are a number of coral reef monitoring programs in several nations of the CT6 (e.g. COREMAP in Indonesia, Philreefs in the Philippines) that are already monitoring sites in MPAs and these programs should form key components of the CTMPAN monitoring.

Requirements of monitoring programs

The joint objectives of Goal #3 mean that both biological and socio-economic monitoring will be required; this paper will focus on biological monitoring associated with assessing the effectiveness of MPAs in conservation of biodiversity rather than their role in reducing poverty. 

A lot has been written about the design and implementation of biological monitoring programs and it is clear that there are some general principles, but no single best option.

Objectives and monitoring
All authors agree that a clear statement of the specific objectives is a key to success in designing a monitoring program. For instance, the broad objective of the CTI to conserve the region’s biodiversity implies that species diversity within the CTMPAN should not decrease over the long term (>10 years). Alternatively, in view of changing climate or in case of major natural disturbing factors such as tropical storms, the measure might be that species diversity should decrease less than in comparable sites outside the CTMPAN.  The abundances of exploited species (one part of the Network’s contribution to poverty reduction) should also be higher within the CTMPAN in general, and particularly within no-take zones of the CTMPAN, than in other comparable areas.  
These are qualitative goals; they need to be refined into quantitative statements of how big the differences in biodiversity should be, how much greater the abundances of exploited species should be and after how many years? (for instance, the draft CTI Plan of Action states that the CTMPAN will be fully functional by 2020).  
The forthcoming workshop could be a forum for discussion to set values for these goals which will then feed into the next stage.

How sure do you want to be about detecting what level of change?
A critical aspect of the design of a monitoring program is that it must be able to detect the kinds of changes that are relevant to the objectives of the draft CTI Plan of Action this is the subject of “statistical power”.  Monitoring programs are usually labour-intensive and therefore expensive; if a program cannot detect relevant changes then those resources are wasted.  The ability of a program to detect changes will depend on the size of the changes that are of interest and how variable the observations are and the amount of sampling (see Field et al 2007 and Legg & Nagy 2006 for comments on strategies to increase statistical power of monitoring programs). 
Some critical information, particularly about the variability of data, can only be estimated approximately (based on information from existing programs in the CT and elsewhere) before monitoring starts, so the initial design for a program is usually a best guess.  This makes it particularly important that the results of early surveys are processed rapidly so that they can provide better estimates of variability that can be incorporated to improve the design and ensure that the program can detect relevant changes in the time frame of the project.  Importantly, this can help to secure political support, gives reassurance to donor organizations and represents a logical basis for additional funding requests.
Data storage, analysis and management

This points to a generality about monitoring programs: while data collection usually receives much greater attention and the majority of resources, the effective management of the large quantities of monitoring data and particularly, the prompt and comprehensive analysis and reporting of results are at least as important as the data collection and funding for these activities must be considered accordingly.  The biologists who organise the field program and collect the data need to form effective partnerships with advanced biometricians who can fully analyse the complex data sets and advise on survey design. This may involve either employing biometricians directly within the program (potentially at the Coral Triangle Center for Marine Protected Areas proposed in the draft CTI Plan of Action) or else through collaboration with departments of statistics at universities in the region or internationally.  This may be a field of expertise where capacity within the CT needs to be increased (Goal #3, Strategy #4).
Survey methods
A lot has been written on survey methods for coral reefs (notably English et al. 1997).  Indicators such as live coral cover are relatively easy to measure, but may give less information about the likelihood that a coral community will persist than indicators that are more concerned with population processes, such as growth, reproduction and recruitment.  These are all much more difficult and time-consuming to measure reliably.  Environmental stresses tend to be associated with less diverse communities because species that are more susceptible to the stressor are more likely to be eliminated over time, or else do not recover after disturbances because recruits are unable to establish successfully.  However , measuring changes species diversity depends on an ability to distinguish among species; reliable identifications require extensive training and frequent comparisons between observers to maintain consistency.  
The survey methods that are chosen should be clearly and comprehensively documented in Standard Operating Procedures that are regularly reviewed and updated.  Frequent training and observer calibration sessions are important to ensure that survey methods are consistent between sites and over time, so the changes that are recorded reflect changes in the environment rather than differences among observers.
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Some existing projects

COREMAP - www.coremap.or.id
Philippines Marine Information and Data Acess System - http://www.upmsi.ph/midas/.

PhilReefs – www.philreefs.org. Biophysical monitoring of MPAs in the Philippines (under construction)
GEF’s Coral Reef Targeted Research and Capacity Building for Management Project is setting up monitoring sites in the Philippines:  

http://web.worldbank.org/external/projects/main?pagePK=64283627&piPK=64290415&theSitePK=40941&menuPK=228424&Projectid=P078034

ReefCheck - http://www.reefcheck.org/
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