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Four questions / themesFour questions / themes

1. When do we have enough data for 
robust conservation planning 
results?

2. People-based and science-based 
prioritization: how different are prioritization: how different are 
they?

3. Systematic conservation planning in 
data-poor regions

4. Beyond MPAs: selecting fishing 
areas instead of protected areas



1. Data Needs1. Data Needs
Q:   When do we have enough data for 

robust conservation planning results?

Rationale
– Conservation budgets limited
– Act now or collect more data?– Act now or collect more data?
– Features with limited geographic 

distributions expected to influence 
results

– Geographic approach: removed 
features with limited geographic 
distributions – when does the summed 
solution change?

Ban N. (2009) Minimum data requirements for designing a set of marine protected 
areas. Biodiversity & Conservation 18: 1829-1845.



Two study areas: Two study areas: 
British Columbia, CanadaBritish Columbia, Canada



DataData
Gitga’at First Nation study :

Physical data: 25 features
Biological data: 27 features

Huu-ay-aht First Nation study:
Physical data: 24 featuresPhysical data: 24 features
Biological data: 23 features

e.g., Physical data: depth classes, current classes, 
salinity classes

e.g., Biological data: kelp distribution, sea lion haul-
outs, Marbled Murrelet feeding areas

Ban N. (2009) Minimum data requirements for designing a set of marine protected 
areas. Biodiversity & Conservation 18: 1829-1845.



Marxan: selection frequencyMarxan: selection frequency

Gitga’at

Huu-
ay-
aht

Excluded datasets 
with small 
geographic 
distributions

Ban N. (2009) Minimum data requirements for designing a set of marine protected 
areas. Biodiversity & Conservation 18: 1829-1845.



DendrogramDendrogram

All data up to 
excluding 15 
datasets

Very different

The same
Branches

Ban N. (2009) Minimum data requirements for designing a set of marine protected 
areas. Biodiversity & Conservation 18: 1829-1845.



Summary and conclusionsSummary and conclusions

• Diminishing returns for adding datasets
• Removal of up to 15 of the most 

geographically limited datasets did not 
significantly change the summed solution 
patternspatterns

• Including abiotic datasets plus at least 12 
biotic datasets resulted in similar summed 
solution areas as using all data

Ban N. (2009) Minimum data requirements for designing a set of marine protected 
areas. Biodiversity & Conservation 18: 1829-1845.



PeoplePeople--based and sciencebased and science--
based prioritization: how based prioritization: how 

different are they?different are they?

• Different approaches to prioritizing places 
for protection
– People-based, or community-based. Also called – People-based, or community-based. Also called 

“ad hoc”
– Systematic, science-based; e.g., using Marxan

• Advantages and disadvantages to both. 
How different are the results, and can they 
be integrated?



Individual preferencesIndividual preferences

Ban N.C., Picard C. & Vincent A.C.J. (2008) Moving towards spatial solutions in marine 
conservation, with indigenous communities. Ecology and Society, 13, Online



Community preferencesCommunity preferences

Gitga’at preferences

Ban N.C., Picard C. & Vincent A.C.J. (2008) Moving towards spatial solutions in marine 
conservation, with indigenous communities. Ecology and Society, 13, Online



Integrating community and Integrating community and 
science approachesscience approaches

Comparison and integration:

Community preferences locked into Marxan

Assess community areas for representation

Ban N.C., Picard C. & Vincent A.C.J. (2009) Comparing and integrating 
community-based and science-based approaches in prioritizing marine areas for 
protection. Conservation Biology  23(4): 899-910.

Assess community areas for representation
Community opinion of science-based and 
integrated results



Integrating community and Integrating community and 
science approachesscience approaches

Community 
preference

Science 
approach

Integrated 
approach

Ban N.C., Picard C. & Vincent A.C.J. (2009) Comparing and integrating 
community-based and science-based approaches in prioritizing marine areas for 
protection. Conservation Biology  23(4): 899-910.



Comparison of approachesComparison of approaches

• Findings lend credibility to both 
approaches: Community preferences and 
science-based results are similar

• Community-preferred areas have high 
representation

• Community opinion – integration 
approach preferred

• Community selection can be effective in 
conservation terms

Ban N.C., Picard C. & Vincent A.C.J. (2009) Comparing and integrating 
community-based and science-based approaches in prioritizing marine areas for 
protection. Conservation Biology  23(4): 899-910.



Conservation planning in Conservation planning in 
datadata--poor regionspoor regions

• Study area: Danajon 
Bank, Philippines

• Data-poor coral reef 
system

• Legally required to 
protect 15% of 
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municipal waters
• Current protection: 30 

MPAs that cover 
0.32% of the area

• Data: depth classes, 
reef classes, proximity 
to rivers, substrate 
type, longitudinal 
gradients, mangroves

Ban N.C., Hanson G.J.A., Jones M, Vincent A.C.J. (2009) Systematic marine conservation 
planning in data-poor regions: Socioeconomic data is essential. Marine Policy 22: 794-800.



ScenariosScenarios
1. Lock in existing MPAs, municipalities not 

targeted
2. Lock in existing MPAs, municipalities 

targeted
3. Existing MPAs ignored, municipalities not 

targetedtargeted
4. Existing MPAs ignored, municipalities 

targeted

Result: scenarios do not change the 
efficiency of results

Then changed the cost…
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Ban N.C., Hanson G.J.A., Jones M, Vincent A.C.J. (2009) Systematic marine conservation 
planning in data-poor regions: Socioeconomic data is essential. Marine Policy 22: 794-800.



Using different costsUsing different costs
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Beyond MPAsBeyond MPAs

• Challenge of meeting international 
commitments to protect 10-30% of the 
ocean

• Slow pace of establishment
• Ocean management assumptions• Ocean management assumptions

Ban N.C. & Vincent A.C.J. (2009) Beyond marine reserves: exploring the approach of selecting 
areas where fishing is permitted, rather than prohibited. PLoS One 4(7): e6258



Beyond MPAs:Beyond MPAs:
selecting fishing areasselecting fishing areas

Ban N.C. & Vincent A.C.J. (2009) Beyond marine reserves: exploring the approach of selecting 
areas where fishing is permitted, rather than prohibited. PLoS One 4(7): e6258



Fishing area selection frequencyFishing area selection frequency

Ban N.C. & Vincent A.C.J. (2009) Beyond marine reserves: exploring the approach of selecting 
areas where fishing is permitted, rather than prohibited. PLoS One 4(7): e6258



Summary and conclusionsSummary and conclusions

• Large areas could be protected at potentially low 
costs to fisheries

• Areas outside of fishing areas representative
• Would force the difficult question of the most 

appropriate management assumptions
• Would protect the least fished areas• Would protect the least fished areas
• Practical application untested

Ban N.C. & Vincent A.C.J. (2009) Beyond marine reserves: exploring the approach of selecting 
areas where fishing is permitted, rather than prohibited. PLoS One 4(7): e6258



Final thoughtsFinal thoughts

• Marxan helpful for examining a range of 
conservation planning questions

• Flexible tool
• Be creative!
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