Planning for persistence in marine reserves

- conservation planning with probabilities
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“catastrophes may be more important in determining
persistence time than any other factor usually
considered” - Mangel and Tier (Ecology 1994)

In 1998 and 2002
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Key Point: Risk must be incorporated into the
problem in a way that allows the correct
trade-offs to be made!



..... enter MarProb (yes — creative names are

our real strength)

The Problem: minimise the extent to which our
conservation objectives are compromised due to
uncontrollable catastrophes

The Constraints: protect enough biodiversity and
don’t spend too much money



30 reef bioregions

Target = 20% of each
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First calculate how much of each
bioregion is represented In the reserve
network

he irobability that the reefs
currently in’ ﬁf'__‘ijw_reserve system will be lost
due to catastroghic coral bleaching
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How do we solve this problem?

Old problem

n n
min. Zciy,- S.1. Zaijyi >t
i=1 i=1
New problem = minimize risk of missing conservation

targets at the end of the planning horizon due to
catastrophes
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E(A) the expected area of feature j conserved at the
endof T

E(A) = 2aEX
— Zaijyipi
i=1

The variance in the expected area of feature j
conserved is given by

Var (za,.,.y,.E(x»j _ Say var(x,)
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2 input - Notepad
File Edit Faormat Miew Help

EOX)

Input file for Aannealing program.

This Tile generated by Inedit.exe.

written by Ian Ball and Hugh Possingham.

iball@maths. adelaide. edu. au
hpossingamaths.adelaide.edu. au

General Farameters

VERSION 0.1

ELM 0.00000000000000E+0000

PROFP 0

RANDSEED -1

BEESTSCORE  1.00000000000000E+Q00L
HUMREFS 100]

fannealing Farameters

MUMITHNS 10000

STARTTEMP -1.00000000000000E+0000
COOLFAC  &.00000000000000E+0000
NUMTEMF 10000

Cost Threshold
COSTTHRESH 40000
THRESHFENL1 100
THRESHFENZ 0.001
STARTOECTHRESH .1
EMDDECTHRESH 0.0001
STARTOECMULT &
EMODECMULT 1

Input Files

INPUTDIR input
SPECHNAME spec.dat
FUNAME pu.dat
FUWSFRMAME matrix.dat

save Files
SCENMAME output
SAVERUM 1
SAVEBEST 1
SAVESUMMARY 1
SAVESCEN 1
SAVETARGMET 1
SAVESUMSOLM 2
SAVELDG 1
SAVESNAFSTEFRS 0
SAVESHNAPCHANGES 0
SAVESNAPFREQUEMCY 232
OUTPUTODIR output

Frogram control.

RUNMODE 1

MISSLEWEL 1

ITIMFTYFE O

HEURTYFE -1

CLUMPTYFE O

VEREBOSITY 2
FROBABILITWEIGHTING 100
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good solutions are not necessarily expensive
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low risk sites are not necessarily the best
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Can be used for any problem where we have
data on relative risk of threats or future

changes

« Changes in Pantanal flood regime with
climate change (Brazil)

« Patchy pelagic resources (Namibia +
Australia)

 Risk of land degradation through
salinity and invasive weeds (Australia)



Figure 1. Hughes et al. 2007 ,“)




