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The problems of ocean space are closely interrelated and 
need to be considered as a whole

(Preamble to the UN Convention on the Law of the Sea, 1982; re -affirmed in 
the recent 2010 UN Oceans & Law of the Sea Resolution)

SeaWiFS Project/NASA 
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1. North Sea Ministers (Göteborg 2006):experimental closed areas 

by 2008; full ecosystem plan by 2010;

2. OSPAR & HELCOM: well-managed ecologically coherent 

networks of marine protected areas by 2010;

3. EU: halt the loss of biodiversity by 2010;

4. Convention on Biodiversity: reduce the loss of biodiv. by 

2010, networks of representative protected areas by 2012;

5. WSSD Johannesburg: as above, plus sustainable fisheries 

by 2015.

6. EU Marine Strategy Framework Directive ñGood 

Environmental Statusò by 2020 (started by2015).

Commitments, commitments...
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History
The plea for a 

Systematic Approach ...

Margules, C.R., and Pressey, R.L. (2000). Systematic conservation 

planning. Nature, 405: 243-253. 

ñA more systematic approach to locating and designing reserves has 

been evolving and this approach will need to be implemented if a 

large proportion of todayôs biodiversity is to exist in a future of 

increasing numbers of people and their demands on natural 

resources.ò
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Could our existing parks have been 
false friends?

Stewart, R.R., Noyce, T., Possingham, H.P. (2003). Opportunity cost of ad hoc marine 
reserve design decisions: An example from South Australia. Marine Ecology 
Progress Series, 253, 25-38.

ñWe found that despite spanning less than 4% of South Australian state 
waters, locking in the existing ad hoc marine reserves presented 
considerable opportunity costs. 

Even with representation targets set at 50%, more than half of South 
Australiaôs existing marine reserves were selected randomly or less 
in efficient marine reserve systems. 

Hence, ad hoc marine reserve systems are likely to be inefficient and 
may compromise effective conservation of marine biodiversity.ò



Regrettable Planning 
Decisions in the past?

Gonzales, E.K., Arcese, P., Schultz, R., & Bunnel, F. 
(2003). Strategic reserve design in the Central 
Coast of British Columbia: Integrating ecological 
and industrial goals. Canadian Journal of Forest 
Research. 33, 2129-2140. 



Access to full information improves decisions

Sharing fishing data could have improved outcomes in California

California Marine Life Protection Act Initiative (limited fishing data)

Marxan Solutions ïlimited fishing data

Marxan ïfull fishing data

MixedFishermen Conservationists

Klein, C.J., Steinback, C., Scholz, A.J., Possingham, H.P. 2008. Effectiveness of marine reserve 
networks in representing biodiversity and minimizing impact to fishermen: a comparison of two 
approaches used in California.Conservation Letters 1: 44ï51.

Final



What is Systematic Conservation Planning?

ÅStructured step-wise approach

ÅDeveloping goals, objectives, targets

ÅIdentifying existing gaps

ÅIdentifying (possible) conservation sites

ÅMapping (possible) conservation networks

ÅWith feedback, revision, reiterationé
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For SCP to be successful, there are many other ingredients, common to 

most public processes, such as participation, funding, governance, etc. 

I will come back to this lateré 



Where site selection tools like Marxan fit into the larger picture... 

Systematic Conservation Planning steps

1. Scope and cost

2. Identify and involve stakeholders

3. Identify goals

4. Compile data

5. Set conservation targets

6. Assess existing conservation areas

7. Select new conservation areas

8. Implement conservation action

9. Maintain and monitor

Slide Courtesy Bob Pressey



Natura 2000 is land -biased
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Habitats Species

Land 211 778

Marine 7 22 

With just a few  features to protect, 

itôs not necessary to use fancy site selection tools / algorithms

Selecting Natura MPAsfor a few spp and habitats is tractable using 

conventional techniques (surveys, mapping, selection)
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̋Planning Units: 
Hexagons ( 250 / 500 

hectares each 1˾2,000
/ 32,000)

̋ Analysis Units: Square 
grids ( 0.5 / 1.0 

hectares 1˾1.4 / 12.8 
million)

̋ Features: Physical and 
Biological 6˾1 / 93

R. Bateman

Anatomy of two BC 
Marxan analyses:

1999 -01  Central Coast, 
expanded in 2002 -03 to 

include most of BC

But, with many features to protect, selecting efficientnetworksis 

beyond human intuitioné

Though, checking over the results is well within human intuitioné 

éand should be encouraged.
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Why use tools?

ÅSave time

ÅGuide user through processes

ÅStop reinventing the wheel

ÅReduce the need for somehuman expertise

ÅExplore a wider range of alternatives

ÅDocument decisions

ÅIntegrating sector tools can help integrate planning 
across sectors

Tools can assist in complicated 
problems beyond human intuition or 

conventional approaches.

Slide adapted from Sarah Carr, EBM Tools Network
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What tools donôt doé

ÅProvide answers (decision support not decision 
makers)

ÅReplace need for intensive human interaction 
and collaboration

ÅOvercome people problems of politics, turf, 
mistrust, and technophobia

ÅCome with all the data they need

Reuven Walder, SPAWN

Slide adapted from Sarah Carr, EBM Tools Network
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Identifying Tools: there are lots of them!

>200 tools currently listed in the database

1. Decision Support Tools

2. Conservation and Restoration Site Selection Tools

3. Land Use Planning, Urban Planning, and Smart Growth

4. Watershed and Marine Ecosystem Models

5. Dispersal and Habitat Models

6. Hazard Assessment and Resiliency Planning Tools

7. Socioeconomic Tools

8. Stakeholder Engagement, Communication, & Visualization

9. Fisheries Management Tools

10.Model Development Tools

11.Data and Project Management Tools

www.ebmtools.org
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Site selection:
Marxan Zones is probably the best 

choice for multiple zoning  
-- if you have the human use data!

Otherwise, check out also:

ÅC-Plan(Bob Pressey, U. 

Queensland / James Cook U., 

Aus.)

ÅZonation(Atte Moilanen et al, 

U. of Helsinki)

ÅConsNet(Ciarleglio et al, U of 

Texas)



The Problem with Scoringé

ÅFallacy of addition: A bunch of ñ1ò scores for various 

features add up to a single (misleading) high score;

ÅUnclear: There is no indication what a high score 

means; i.e. what feature(s) are being captured;

ÅUnsystematic: Getting a comprehensive set of sties 

that cover all features becomes trial and error;

ÅInefficient:collecting only high scores will lead to 

spatially inefficient solutions, with many features 

missing.

Jeff Ardron



What is Marxan / Marxan Zones?

ÅFree software developed at U Queensland Ecology 

Centre

ÅA tool to support spatial planning

ÅSelects sets of possible sitesthat together would 

meet set objectives (e.g. conservation ñtargetsò)

ÅThese objectives are met in an efficient manner (i.e. 

with a minimum ñcostò)

Jeff Ardron



Combined 
Results

Selection Frequency

Ĕ Yellow:Places almost 

always chosen.

Ĕ Pink:Areas chosen about 

½ the time.

Ĕ Blue:Areas can be 

considered useful in only 

some reserve networks.

Ĕ 93 data layers

6 different size targets

x 4 levels clumping

x 100 runs each

= 2,400 solutions

~140 000 Km2

of sea in 

Study Area

Total no-take 

MPAs in BC: 

0.02%

0 MPAs in the 

Study Area

Tools like Marxan can show options and trends in efficient network 

solutions, over a broad range of conditions, 

which can act as a starting point in MPA discussions.
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www.pacmara.org

Marxan User Survey, 2006 -07
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Strengths of Marxan

ÅFlexibility / variety of 

options (62%)

ÅHandling of large 

amounts of data (30%)

ÅNear-optimal solutions 
(25%)

ÅRepeatability/ 

transparency (19%)

ÅSummed solutions 
(17%)

ÅReputation (13%)

ÅSpeed (13%)

ÅExplicit targets (11%)

ÅInclusion of costs (11%)

ÅSystematic approach (11%)

ÅAbility to create graphical 
outputs (9%)

ÅEase of use (9%)

Slide: Natalie Ban
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Weaknesses of Marxan

ÅInsufficient guidance for adjusting settings (43%)

ÅErrors/bugs (39%)

ÅPreparing the input files (37%)

ÅSteep learning curve (16%)

ÅConverting outputs to GIS (14%)

ÅInterpreting/explaining results (14%)

ÅUser interface (12%)

ÅDetermining input targets/features (10%)

Åhow parameters interact (10%)

ÅDefining cost parameter (8%)

Slide: Natalie Ban


