Efficiencies in Crowded Seas:

systematic decision support tools

Jeff Ardron

Director, High Seas Program,
Marine Conservation Biology Institute, USA



\ R
= Sea Change, day 2

Efficiencies In crowded seas:

systematic decision support tools
8-9 Dec 2009, London

Jeff Ardron ey ==
Director High Seas Program, Marine Conservation Biology Ir
UCNWCPA Scientific Advisor MPA Design, Tools, &/;__;_“’_j_‘___ Wa
President, Pacific Marine Analysis and Research Association




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



Commitments, commitments...

North Sea Ministergeborg 200@Xperimental closed are:
by ; full ecosystem plary by

OSPAR & HELCOiHmanaged ecologically cohere
networks of marine protected areas by

EU:halt the loss of biodiversiryhy

Convention on Biodivengtuce the loss of biodiv. by
, networks of representative protected ai=as by

WSSD Johannesb@agabove, plus sustainable fishe
by

EU Marine Strategy Framework DineGieeo d
Environmentradtateébyvat us o b
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History
The plea for a
Systematic Approach

Margules, C.R., and Pressey, R.L. (2000). Systematic consen\
planningNature405: 24353.

NA more systemati c approach
been evolving and this approach will need to be implemente
Far ge proport i on @{SsBEEEA"y B
Increasing numbers of people and their demands on natura
resources. o

Jeff Ardron: MSP Tools SIS



Could our existing parks have been
false friends?

Stewart, R.R., Noyce, T., Possingham, H.P. (2003). Opportunity cost of ad
reserve design decisions: An example from SouthMarstealiacology
Progress Seriezb3, 2538.

NWe found that despite spanrtr
waters, lockingtive existing ad hoc marine reserves presente
considerable opportunity costs

Even with representation targets set at 50%, more than half of
ustradl aos, ex i sysuiHReE RIS N
In efficient marine reserve systems.

Hence, ad hoc marine reserve systems are likely to bamnaefficie
may  c.o.MpiEERFiFSRe. CallkucBCRIIPEY.C ¥ Lf (
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Gonzales, E.K., Arcese, P., Schultz, R., & Bun

Regrettable Planning (2003). Strategic reserve design in the Cent

= - - Coast of British Columbia: Integrating ecolog
Decisions in the past? and industrial godsnadian Journal of Fores

Research33, 2129140.

Fig. 5. Percentage of wildlife habitat, old-growth stands, and ecosystem types reserved by SITES versus the Preliminary Plan under (a) 20.3% and (b) 31.4% area limits and
(¢) 16.5% and (d) 27 4% timber volume limits. Light grey bars indicate perc wes reserved in the SITES scenarios. Dark grey bars indicate the percentages reserved in the
{a and ¢} Protection Areas or the (b and d) Protection phh Option Areas of l]n ll‘lllllll ary Plan. Broken lmp' indicate conservation targets
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Access to full information improves decisions

Sharing fishing data could have improved outcomes in Califor

[ —— CE — e e e e ——— e e gy ————

. California Marine Life Protection Act Initiative (limited fishing dati
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Klein, C.J., Steinback, C., Scholz, A.J., Possingham, Efec@®&ss of marine reserve
networks in representing biodiversity and minimizing impact to fishermen: a comp
approaches used in Califddmaservation Letters 1544



What is Systematic Conservation Planning?

A Structured steyise approach
A Developing goals, objectives, targets
A Identifying existing gaps
A Identifying (possible) conservation sites

A Mapping (possible) conservation networks
AWi t h feedback, rlevi

For SCP to bsuccessfylthere are many other ingredients, common
most public processes, such as participation, funding, governance
| wi | | comelliback t(SEs==F
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Systematic Conservation Planning steps

Scope and cost

ldentify and involve stakeholders
|dentify goals

Compile data

Set conservation targets

Assess existing conservation areas
Select new conservation areas
Implement conservation action
Maintain and monitor

=
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Slide Courtesy Bob Pressey



Natura 2000 is land -biased

With just a few features to protect,
| t 0S not necessary to use f a
Selecting Natura MPA®Tr a few spp and habitats Is tractable using
conventional techniques (surveys, mapping, selection)

Marine 7 22
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ﬂuvmc ol Central Coast MPA Trials2

....... { Hexagon Planning Units & Grid Analysis Units

»

But, W|th many features to protect selectafficientnetworksis
beyond human I ntuil tic

Though, checking over the res

éand should be encour
| Analysis units: square
- grids ( 0.5 /1.0
hectares 11.4/ 12.8
i‘niiho”)
r-eatures: Physical and
Biologicai 61 /93

DRAFT ONLY! May 2001
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E E ECOSYSTEM-BASED
MANAGEMENT

=mps™  \Why use tools?

Tools can assist in complicate =
problems beyond human intuition gy

conventional approache |

A Save time

A Guide user through processes [ii—"—

A Stop reinventing the wheel

A Reduce the needfdomehuman expertise

A Explore a wider range of alternatives

A Document decisions

A Integrating sector tools can help integrate planninc
across sectors

Slide adapted from Sarah Carr, EBM Tools Network Jeff Ardron: MSP Tools



ECOSYSTEM-BASED
MANAGEMENT
TOOLS

NETWORK

What tools doff

Reuven Walder, SPAWN

A Provide answers (decision support not decis
makers)

A Replace need for intensive human interactic
and collaboration

A Overcome people problems of politics, turf,
mistrust, and technophobia

A Come with all the data they need

Slide adapted from Sarah Carr, EBM Tools Network Jeff Ardron: MSP Tools



ldentifying Tools: there are lots of them!

Home Please enter your search criteria:

(Tools that match ¢ of the cr ] y
About EBM Tools ools that match any of the criteria will be returned)

Search the Database
Browse the Database
List All Tools

Decision Support Tools

Conservation and Restoration Site Selection Tools
Land Use Planning, Urban Planning, and Smart Growth
Watershed and Marine Ecosystem Models

Dispersal and Habitat Models

Hazard Assessment and Resiliency Planning Tools
Socioeconomic Tools

Stakeholder Engagement, Communication, & Visualization
. Fisheries Management Tools

10 Model Development Tools

11.Data and Project Management Tools

O 00 N o1 IV




anage... | ] EEM Tools Database « [ [ Atlantis ecosystem modsl ..,

R i 2Siro, AU science Jos 3id hitml 4 1

CS5IRO

S all=EM= Il Fortner Media Events Education Publications Careers Contact

Home > Divisions = CSIRO Marine and Atmospheric Research
Achievement

Atlantis ecosystem model rated best
in the world

& marine ecosystem model developed by Dr Beth
Fulton of CSIRO has been rated best in the world by
the Food and Agriculture Organisation (FAO).

~ Support for ecosystem management

The Atlantis modelling

= Simulating the fishery ecosystem framewnork has been used to

~ Guiding management in the south-east fishery assess alternative managment
strategies for Australia's vast

& 2007 United Mations Food and agriculture Southern and Eastern Scalefish

. . . . and Shark Fishery,
Organisation report, which reviewed the world’s !

leading 20 ecosystern-modelling platforms, has rated CS5IROD's &tlantis ecosystemn
model as the best in the warld,

The model was developed by Dr Beth Fulton, an ecosystem modeller with the Wealth
from COceans Mational Research Flagship, She leads a marine ecosystem modelling
team based at CSIRD Marine and Atmospheric Research in Hobart, Australia,

Support for ecosystem management

Marine ecosystem modelling supports management that seeks to balance sensible
development and resource use with the conservation of hiodiversity and functioning
maringe ecosystems,

The Atlantis model has been applied to more than 15 ecosystems, primarily in

"@BOE W L@
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Search

Fast Facts

& A0 CSIRO marine ecosystern model has
been rated best in the world

& The Atlantis model has been applied in
15 ecosystemns

e It has been used to guide fishery
managerment and regional marine
planning

Contact Information
Primary Contact

Dr Beth Fulton (BSc PhD)

Principal Research Scientist

CSIRD Marine & Atmospheric Research
Phone: 61 3 6232 5018

Alt Phone: 61 3 6232 5222

Fax: 61 3 6232 3000

Email: Beth.Fulton@csiro.au

Secondary Contact

Ms Bryony Bennett




v https://miradi.org/

Miradi has the potential to
transform the practice of
conservation.

e Easy Step-by-Step Interview Wizard

e Threat Prioritization

e Development of Objectives and
Actions

e Selection of Monitoring Indicators

e Planning and Financial Yiews

Working Together

The Miradi software program is a joint
venture between the Conservation
Measures Partnership (CMP) and
Benetech.

ICMP
The C tion M Partnenhlpl

The Conservation Measures Partnership
is a consortium of conservation NGOs
committed to improving the practice of
conservation.

Benetech

Technology Serving Humanity

Benetech is an innovative Palo Alto-based
nonprofit that develops sustainable
technology projects addressing major
social issues in areas such as disability,
hurnan rights, literacy, education, the

Oona - Microsoft Outl...

Adaptive Management Software for Conservation Projects

About Miradi Download Miradi

Software Features Open Standards

Home FAQs Contact

Welcome to Miradi

Miradi - a Swahili word meaning "project" or "goal" - is a user-friendly
program that allows nature conservation practitioners to design, manage,
monitar, and learn from their projects to more effectively meet their
conservation goals. The program guides users through a series of step-by-
step interview wizards, based on the Open Standards for the Practice of
Conservation. As practitioners go through these steps, Miradi helps them to
define their project scope, and design conceptual models and spatial maps of
their project site. The software helps teams to prioritize threats, develop
objectives and actions, and select monitoring indicators to assess the
effectiveness of their strategies. Miradi also supports the development of
workplans, budgets, and other tools to help practitioners implement and
manage their project. Users can export Miradi project data to donor reports
or, in the future, to a central database to share their information with other
practitioners.

Miradi News - September 2009

Please Disregard Upgrade Warning

Many users might see a warning message saying that Miradi is out of date and
needs to be upgraded. We are currently finalizing Miradi 3.0 which will contain
major upgrades to many features. This version will be available in a few

&2 Miradi - Google ¢




Site selection:
Marxan Zones is probably the best
choice for multiple zoning
-- If you have the human use data!

Otherwise, check out also:

A C-PlanBob Pressey, U.

Queensland / James Cook U.,
Aus.)

A Zonationtte Moilanen et al,
U. of Helsinki)

A ConsNetiarleglio et al, U of
Texas)

A multiapproach tool
for conservation
planning

Z.(;NATION

i

Spatial conservation planning software

2009-20006 Ame Movlanen

Jeff Ardron



The Problem with S

on' A bunch of n
features add up to a single (misleading) high ¢

'There Is no indication what a high scol
means; I.e. what feature(s) are being capturec

IGetting a comprehensive set of st
that cover all features becomes trial and error:

collecting only high scores will lead tc
spatially inefficient solutions, with many featur
missing.




What is Marxan / Marxan Zones?

developed at U Queensland Ecolc
Centre

A Atoo'to support spatial planning

that together would
meet set objectives (

A These objectives are met (ice.
with a mini mum NAcost ¢

Jeff Ardron



BC Marine Ecosystem

Combined _ Spatial Analysis
Results {7 Conservation Utility

? Eri??e Rupert High

Selection Frequenc FO A O e
Tools likeMarxan can show optlons and trends In efficient netwo
solutions, over a broad range of conditions,

which can act as starting pomtln MPA dlscussmns
Y5 the time. b S0

E Blue:Areas can be
considered useful in onl
some reserve networks.

E 93 data layers

6 different size targets
X 4 levels clumping
x 100 runs each
= 2,400 solutions




e Marxan User Survey, 2006 -07

o Bookmarks Tools Help

; I:I @ Il_j http: /v, pacmara.orgf Ll @ Go ‘
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Pacific Marine Analysis
& Research Assoclation

Welcome

The Pacific Marine Analysis and Research Association
Building Best Practices and Addressing Knowledge Gaps
for Marine Planning in British Columbia

Latest News

* Marxan Best Practices Workshop, April 2-5 2007, University of British
Columbia, Vancouver, Canada. Two back-to-back 2-day workshops clarifying
the relationship of planning tools to decision-making {workshop 1) and drafting
text for a Marxan best practices handbook {workshop 2). Download here either
a Word or a pdf file with more information and registration forms.

arxan Users Everywhere! Fill out the on-line users’ survey, and tell us
about your experiences and problerms. It will only take ten minutes of your
thime, but could save new users hours of grief... Results from this survey will
eed into our workshops and best practices handbook (see above). Click Her




Strengths of Marxan

A Flexibility / variety ofA Reputationsv
optiongs2%) A Speedi3%)

A Handling of large A Explicit targetsv
amounts of datax) A Inclusion of costsw)

A Nearoptimal solutiond Systematic approacia)
(25%) A Ability to create graphic:

A Repeatability/ outputg%)
transparengp») A Ease of usew)

A Summed solutions
(17%)

d Slide: Natalie Ban Jeff Ardron, PacMARA



Weaknesses of Marxan

A Insufficient guidance for adjusting s@ti#ags
A Errors/bugso)

A Preparing the input iisso)

A Steep learning cu(ve)

A Converting outputs to (4%)

A Interpreting/explaining reguiis

A User interface2%)

A Determining input targets/fegtioes

A how parameters inte(au)

A Defining cost paramedet)

Slide: Natalie Ban Jeff Ardron, PacMARA



