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Outline of the issue 

There is never perfect data for natural resource management.  How can managers and decision-makers deal with imperfect and incomplete information?  How can they assess if the available data is good enough to take action versus waiting for better information?
What does this mean for achieving the goals of the draft CTI Plan of Action including an MPA network?

There isn’t perfect information available to inform the CTI draft Plan of Action; nor has there been for any other marine conservation initiative.  While much is known about the broad biophysical processes and the overall conditions and patterns of use with regard to the Coral Triangle there remains considerable uncertainty and significant information gaps (e.g. finer scale maps of coral reef diversity, OTHER????).  While efforts to close such gaps must continue, there is a need for regional management action now so that  the significant threats to the sustainability of the area and its peoples can be effectively diminished.  

Through the development of a draft Plan of Action, the countries of the CT  have indicated that their preference is to act now.  How best, then, to deal with the imperfect data?  Some options (not mutually exclusive) include:
1. Determining which data sets are crucial for decision makers and which provide background secondary support
2. Collation of existing data and information including data management to ensure the most current information is available to managers.

3. Provision of the collated data and information in a manner that is useful to the decision-makers and managers who will be implementing the goals of the CTI. This matching of information collation efforts with end-users (e.g. decision-makers, managers) will work best if those doing the collation work closely with the end-users.
4. Investigate data sufficiency as a basis for conservation planning versus the cost and time required to collect additional data.  Devise rules-of-thumb or principles for planning with uncertain data. 

5. Design of management solutions to incorporate the uncertainty and, ideally, to be adaptive.  This latter means that the design of the management solution is such that information can be collected to determine the success of the solution and determine how management can be improved (see also issue paper on MPA design)

6. To improve the basis for management in the future, the draft Plan of Action also advocates development of systems to enhance information collection.  This  could include a combination of systems for 
(a) systematic identification of the most important data gaps in the region and within countries against agreed criteria

(b)  targeted priority research to collect the most important information that is currently absent – ideally in collaboration with the potential end-users (managers and decision-makers) and

(c) regular review of management objectives and practices as new information becomes available.  
The timing of the latter (c) should not be so often as to cause (i) confusion with resource users as to the rules, (ii) business uncertainty nor (iii) failure to give the natural system time to respond to the management interventions.   The timing of any review of management practices however should be frequent enough to take timely advantage of new information as it becomes available.   

Workshop participants could ask themselves, given the natural, social, economic and institutional systems (including the rate of production of research and monitoring outcomes) of their various countries: 
1. “Do we know what information is available?”

2. “Do we know what is the most important information that is currently missing?” 
3. “How should we deal with the inevitable uncertainty in data on biodiversity and socio-economics? “

4. “Can we use expert opinion to compensate, somewhat, for the data gaps? How?”

5. “Can we use rough statistical models, like distance to population centres, to estimate socio-economic values?”

6. “How much can biophysical data, like currents, temperature and depth, substitute for biological data?”

7.   “Once we have a handle on uncertainty, how can that be used to inform decisions?”

8.  “What would be an appropriate timeframe over which to review, say, boundaries of any new MPA network in the light of new information? “.   
Similar questions could be asked of any new management initiative under the CTI.
Background reading   
Allison, G. W., Gaines, S. D., Lubchenco, J. & Possingham, H. P. (2003) Ensuring persistence of marine reserves: catastrophes require adopting an insurance factor. Ecological Applications, 13, S8-S24.

Applied Environmental Decision Analysis (AEDA) 2008.  Accounting for uncertainty in designing

marine reserves.  AEDA Info Sheet #3.1 (Feb 08) http://www.aeda.edu.au/aeda-research-themes

AEDA. 2007. Planning conservation networks in a dynamic worldAEDA Info Sheet #2.2 (Nov 07) http://www.aeda.edu.au/aeda-research-themes
Burgman, M. A., Possingham, H. P., Lynch, A. J. J., Keith, D. A., McCarthy, M. A., Hopper, S. D., Drury, W. L., Passioura, J. A. & Devries, R. J. (2001) A method for setting the size of plant conservation target areas. Conservation Biology, 15, 603-616.

Fernandes, L., Day, J. Kerrigan, B., Breen, D., De’ath, G., Mapstone, B., Coles, R., Done, T., Marsh, H., Poiner, I., Ward, T., Williams, D., Kenchington, K. (in review) A process to design a network of marine no-take areas: lessons from the Great Barrier Reef (contact: leannef@earth2ocean.com)

Grantham, H.S., Moilanen, A., Wilson, K.A., Pressey, R.L., Rebelo, T.G. and Possingham, H.P. (in press) Diminishing return on investment for biodiversity data in conservation planning. Conservation Letters
Halpern BS, Regan HM, Possingham HP and McCarthy MA (2006). Accounting for uncertainty in marine reserve design Ecology Letters, (2006) 9: 2–11. (contact: h.possingham@uq.edu.au)

Mumby, PJ, K Broad, DR Brumbaugh, CP Dahlgren, AR Harborne, A Hastings, KE Holmes,  CV  Kappel, F Micheli, JN Sanchirico (2008) Coral reef habitats as surrogates of species, ecological functions, and ecosystem services.  Conservation Biology, Volume 22, No. 4, 941–951.
Pressey, R. L., Cowling, R. M. & Rouget, M. (2003) Formulating conservation targets for biodiversity pattern and process in the Cape Floristic Region, South Africa. Biological Conservation, 112, 99-127.
Pressey, BL, Cabeza, M, Watts, ME, Cowling, RM and Wilson, KA (2007) Conservation planning in a changing world. Trends in Ecology and Evolution, 22: pp583-592

Rodrigues, ASL and TM Brooks (2007) Shortcuts for biodiversity conservation planning: the effectiveness of surrogates.  Annu. Rev. Ecol. Evol. Syst. 38:713–37
Some existing projects

Assessing relative costs and benefits of available data for conservation planning (contact: bob.pressey@jcu.edu.au)

Incorporating uncertainty into conservation planning with consideration of patch dynamics of resources (e.g. pelagic productivity) and disturbance (e.g. storms, coral bleaching) in the Bismarck Sea (contact: bob.pressey@jcu.edu.au)
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