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IHow! to tell when/if it Works?

Academic results often results ofiten real-world
complexities and Uncertainties

IHow! do we predict real-werld perfiormance?
= Sherwood Forest, “get new: consultant™

Which steps are responsible for outcomes?
Sets of actions
Sequentialidependence
Uncertainty in all steps
Embedded in locall contexts




Generic structure of offset policies

Restore; N excnange for what
Vou destroy.

Seguential process
= Sereen
m Assess
s Choose
s Restore/Manage
s Protect
LLotiS  off Uncertainty.




Model outcome; sensitivity: te: each action

s Separating value guestion| from mechanism: questions

Like for like, instantaneous vs. Time integration, discounts, etc.
s Simplest possible model
Only:actions raising &t Iowering OUtcomes

Not mechanistic

= Not why they have gone up or down

= Uncertainties in each ste€p’s tonsequence




Initialize

Simulate
development

Policy: Simulation Algorithm

Describe policy & uncertainties

Draw set of sites & species

Assign local persistence probabilities

Check for random extinctions

Draw site to develop

Apply uncertain policy:
Screen, Assess, Restore, Protect

Update global persistence probabilities

RMIT University.



Effects ofi Policy without Uncertainty,

No development
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Effects ofi Policy without Uncertainty,

No development
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Unrestricted Development —

80 100 120

Development steps
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Effects ofi Policy without Uncertainty,
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Unrestricted Development

80 100 120

Development steps

Victorian offset policy




Effects off Uncertainty: in Protection

Victorian offset policy — perfect protection
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Effects off Uncertainty: in Protection

99% probability of staying protected

Victorian offset policy — perfect protection

80

100 120

Development Steps




Effects off Uncertainty: in Protection
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80 100 120

Development Steps

Need virtually perfect protection to avoid complete extinction...




Effects off Uncertainty in Assessment:

10% assessment uncertainty
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80 100 120

Development steps

Little difference between 10% and 40% assessment error...




Effects off Uncertainty in Assessment:

10% assessment uncertainty
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40% assessment uncertainty
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Development steps

Little difference between 10% and 40% assessment error...




Effects off Uncertainty in Restoration

40% assessment uncertainty
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Development steps

10% restoration loss matters more than even 40% assessment error... :
1




Policy implications

Sensitivities vs. mISCONCEPLIoNS

s Habitat hectares arguments

Under' i/1/s species distribution :
Protectioniis what really: matters:
Detection & assessment net Worth! refining.

Restorgtion much more impoertant than

dSSEessment & sereening.




Melbourne grasslands
Offsetting Is random reserve selection

Mathematically 'sephisticated, needed -~

b SE

BUt

= [High precision, |ow: accuracy?

s [Huge approximations te gevt precess
s Many, large uncertainties

INOt addressed in algorithms/policies

DOES It matter?




Evaluation Framework

Define landscape
Define spp: distributions
Define costs and PUs

Undertake conservation
actions

Modell system dymamics

Collate Results




Reserye selection framework

| General settings r5pecies Distribution |/ Reserve Selection |/ Loss Model |

Reserve selection methods
Random [ | Richness [ | Reverse richness [ | Unprotected richness [ ]

Reverse unprotected richness [ | ZONATION [ ] MARXAN [ | User-specified [ |

Subset of species for reserve selector |Full set

Mo.to choose

Parameters for Random & Richess options
Fraction of patches to reserve Redraw patch indices for every run? L]

Species representation goals for unprotected richness
Use default valus? Enter R expr...
Parameters for ZONATION

Fraction of patches to reserve Only call ZONATION on first run? Select partial patches? ]

Proporiion of patch overlap Use cost in Zonation? [
Parameters for MARXAN

Goal Scale Factor Species Penalty Factor
Generate puvspr.dat file? [ ] Read representation goals from file? [ ]
File comtainin... Rep. goals - ...

Use patches in representation? [ Use costin MARXANT [ ]

Select partial patches? []

Proportion of patch overlap
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Port Phillip Bay

[ study area
[JucB

grassland condition

. high : 0.75

mw ey Kilometers low : 0.1




' Areas with
parcel size
< 20 ha
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Kilometers low: 0.1




mw ey Kilometers

[JucB
[ study area
grassland condition

. high : 0.75

low: 0.1




Port Phillip Bay

[ JuGB

[ study area
Bl development area

K N offset area
grassland condition
high : 0.75

mw ey Kilometers

low: 0.1



Grassland condition model




Model conservation actions

x| Develop inside; Urban: Growth Boundary: (UGBE)
s Offset’each develoepment

Random

Strategic

Strategic iImplemented immediately,




Animations ofi sequentiall model




Worst case — No management, Full Development

/'

Sum of

All condition
Scores
Across
Entire
landscape

Loss of
patches
plus
degrading
of
unmanaged
patches




Strategic Immediate — Offsets from Immediately Managed Pool

Development
causes loss
but

mgmt

of offsets
from day 1
gives long
term help




Do nothing — No development, No management

Doing nothing
Grassland
degrades
even w/o
development




Strategic offsets — as development occurs

Strategic
Better than
Do nothing
But
Degradation
Before
Offset
Mgmt

Starts




Strategic offsets — as development occurs

Little
Difference
Between
Random
And
Strategic

Unless
Immediate
Mgmt




Non-degrading
ecosystem

4




Offsetting
has no

effect on
total

condition

since no
loss is
avoided




Policy: Modell Summary.

Simulate; sensitivities & uncertainties in policy

Eindl out wihat actions matter

IHonest about consequences off IgNoring; Uncertainty.

Approachi cani be used tormodel sequential policies in
general (Water? Carbon? Ecosystem services?)




What can youl doi to Improve; OUtComes?

Jiest Unger /ocal constialnts: and. Uncertalitiés

Immediate mgmt bank fiellowed by buy: back
s [nthreatened envirenment

Selection quality. rule
= Requiring| offsets torbe;as good! as' lost patech

Avoeided! loss
s Chooese offsets fiom pooll Where, I6SSes, Go occur

Enforce protection (10! year expiration problem)

Offiset multipliers




Everything comes aown to
manipuiating| these terms

Net “gain™ =

(Createdivalue + avolgedloss) —  1ess




Current work

Updating model frameworik torhandle
Mmore; sitlations

Generalizingl - marne Ideas off Interest

[langfiord, Williami i, Gerdon, Ascelin, Bastin, Lucy, 2009.
“*When do conservation planning methods deliver? Quantifying the
consequences of uncertainty”, Ecological Informatics (4), pp. 123-135.
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