ABSTRACT AND PRESENTATION

A change may be as good as a
holiday for biodiversity management

Conservation decision-making is restricted by a paucity of knowledge regarding
the systems we are trying fo conserve. Given the urgency of conservation issues
many conservation scientists and managers have been contemplating how best
we can learn about these systems whilst we manage. This is the crux of adaptive
management, a term now synonymous with the policy of most environmental
agencies. Indeed, adaptive management has been widely discussed as the
best, and maybe only, way to track and adapt to the environmental impacts

of a changing climate.

Monitoring plays a vital role in learning and informing the decisions of
management agencies, and is a key component of adaptive management.
Despite this, current monitoring practices are generally poorly connected

with decision-making. Indeed, even when monitoring is justified by a need to
improve management, clear connections between monitoring and management,
are rarely formalised. In this talk we will discuss the role of monitoring in how
we learn and adaptively manage the environment. We will highlight these ideas
with real-world conservation management case studies.
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Drs Eve McDonald-Madden and ladine Chades along with other collaborators from AEDA
headed a study to investigate when to protect, monitor or do nothing for a threatened species
given the costs and benefits of implementing these actions. Decisions in this study were based
around how strongly managers believed a species was present in an area. Particularly interesting
was the incorporation of the ability of a monitoring strategy to detect the species of concern

and thus impact a manager’s belief in species persistence. As a case study they focussed on
management of the highly valued Sumatran Tiger in Kerinci Seblat National Park.

Dr Eve McDonald-Madden

e.mcdonaldmadden@ug.edu.au
University of Queensland
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Area of work: Conservation
Management

Area of specialty: My research
is essentially applied theoretical
ecology focussing on integrating
optimal monitoring strategies into
a decision theory approach

for wildlife management and
conservation planning.

In particular, | am interested in
the use of this framework for
evaluating the ecological and
economic costs and benefits

of adaptive management in
conservation for threatened
species management, invasive
species control, land acquisition
for reservation and zoning of
conservation areas.

Take-home messages:

1. Contemplate the wise words
of Confucius who once said
“Learning without thought is
labour lost”.

2. Monitoring can benefit
management for a variety of
reasons but should not be
considered a compulsory action.

3. It is important to realise that
sometimes the best monitoring
plan may be to not monitor
at alll
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GET ALL THE
INFORMﬁﬂON YoU CAN,
We'LL THINK ¢F A
USe FOR (T LATER .




Mantra for wise conservation

‘Monitoring without thought

is a loss of time and money
and ultimately biodiversity’
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Deciding to monitor!
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"I think you should be more
explicit here in step two."



Key components of explicit framework

Objective of program
Management decisions
Why of monitoring?
How of monitoring?

If we should monitor!




Decision tree

Is my primary ohjective biological (save

species/ ecosystem)? n

Implement management
option. No monitoring
required from Tree I; gz 2
Tree?

information (e.g. expert opinion, data No: Implement management option. No
from other studies etc), and Decision analysis using prior information to assess monitoring required from Tree |; go 2 /ree 2
implement best management option best management option (e.g. expert opinion, data
from this analysis. No monitoring from other studies etc), and initially implement best
required from Tree |; go to Iree 7 j management option from this analysis.

=Decision analysis of monitoring options and assess
if it is feasible to monitor and adapt management in
the future (Passive Adaptive Management in strict
terminology). This requires expert or currently

No: Decision analysis using prior ]

Do | know what
the threat is?

ND: Do Threat

Assessment

NO: Do you have time to

b ilable i i itori Implement management option and
s the state of the system we L‘ES!S the make nhange; L 2;?;"]?12'?[:'127;';;?‘\::';I:t"yt::f"aehéléttyuukfnr‘;r;l;nsg;igE . mup;liturmg uptiug identifiapd from decision
are rrlgnagi.nglikely tohave a management e management (i.z. have we reached a trigger analyses and adapt management if
W””"””"”ﬂ“”_“ oty option clear? tllwelsystem be abserved What amount point)(this might incorporate the risk of not necessary through time based on
management choices? in & reasanable time of maney do identifying success or failure of management), and information from monitoring; gz to /ree 7
frame and can multiple we have? the cost of monitoring option.

s there a feasible monitoring option from the above
monitoring decision analysis?

N

Use Active Adaptive Management framework
with experimental design to learn what is the
best management option; gz to /ree 7

iterations of
management occur?

Do | know which option is
best given the state of the
system?

A 4

Isthere enough data available fromother  fl o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
sources to track system state?

v No: Decision analysis to evaluate options to monitor the state of the system.
(e.g. using expert opinion, scenario, simulation); gz to /ree 7

Synthesize existing information to track the state of the
system; go to /ree 7




Decision tree - objective

bjective

Do | know what
the threat is?

NO: Do Threat

Assessment

management choices?

Da | know which option is
best given the state of the
system?

Y

Is there enough data available from other
sources to track system state?

option clear?

Implement management
option. No monitaring

required from Tree |; gz o
Iree?

botolree 7

ND: Do you have time to

Is the state of the system we NO: Is the make changes to
are managing likely to have a best management?
significantintluence on our management e.g. can the response of

the system be observed
in a reasonable time
frame and can multiple
iterations of
management occur?

No: Decision analysis using prior
information (e.g. expert opinion, data
from other studies etc), and
implement best management option
from this analysis. No monitaring
required from Tree |; go o /ree 7

v

What amount
of money do
we have?

No: Decision analysis to evaluate options to monitor the state of the system.

(e.g. using expert opinion, scenario, simulation); gz o /ree 7

Synthesize existing information to track the state of the
system; go to Iree 7

\

ﬂcismn analysis using prior information to assess\

best management option (e.g. expert opinion, data
from other studies etc), and initially implement best
management option from this analysis.

=Decision analysis of monitaring options and assess
if it is feasible to monitor and adapt management in
the future (Passive Adaptive Management in strict
terminology). This requires expert or currently
available information on the ability of monitoring
options to tell you what you need to know to change
management (i.e. have we reached a trigger
point)(this might incorparate the risk of not
identifying success or failure of management), and
the cost of monitoring option.

Is there a feasible monitoring option from the above

monitaring decision analysis?

Use Active Adaptive Management framework
with experimental design to learn what is the
best management option; gz o /ree 7

No: Implement management option. No
monitoring required from Tree |, gz to Iree 7

)

Implement management option and
monitoring option identified from decision
analyses and adapt management if
necessary through time based on
information from monitoring; gz to Tree 7




Decision tree - threat

Is my primary objective biological (save
species/ ecosystem)?
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“DECISIONS

Assessment

Is the state of the system we ND:ls the
are managing likely to have a best
significantintluence on our management

management choices? option clear?

Do | know which option is
best given the state of the
system?

Y

Isthere enough data available fromother [l e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
sources to track system state?

Y

Implement management
option. No monitaring
required from Tree |; gz o
Iree?

No: Decision analysis using prior
information (e.g. expert opinion, data
from other studies etc), and
implement best management option
from this analysis. No monitaring
required from Tree |; go o /ree 7

/

What amount
of money do
we have?

ND: Do you have time to
make changes to
management?
e.g. can the response of
the system be observed
in a reasonable time
frame and can multiple
iterations of
management occur?

best management option (e.g. expert opinion, data
from other studies etc), and initially implement best
management option from this analysis.

=Decision analysis of monitaring options and assess
if it is feasible to monitor and adapt management in
the future (Passive Adaptive Management in strict
terminology). This requires expert or currently
available information on the ability of monitoring
options to tell you what you need to know to change
management (i.e. have we reached a trigger
point)(this might incorparate the risk of not
identifying success or failure of management), and
the cost of monitoring option.

Is there a feasible monitoring option from the above

e

No: Decision analysis to evaluate options to monitor the state of the system.
(e.g. using expert opinion, scenario, simulation); gz o /ree 7

Synthesize existing information to track the state of the
system; go to Iree 7

monitaring decision analysis?

Use Active Adaptive Management framework
with experimental design to learn what is the
best management option; gz o /ree 7

No: Implement management option. No
monitoring required from Tree |, gz to Iree 7

)

Implement management option and
monitoring option identified from decision
analyses and adapt management if
necessary through time based on
information from monitoring; gz to Tree 7

ﬂcismn analysis using prior information to assess\



Monitoring — Why, how and If

Is my primary objective biological (save
species/ ecosystem)?

Do | know what
the threat is?

\_/
Y
\

NO: Do Threat

Assessment

Is the state of the system we
are managing likely to have a
significantintluence on our
management choices?

Do | know which option is
best given the state of the
system?

N

ND:Is the
best
management

option clear?

Implement management
option. No monitaring
required from Tree |; gz o

Iree?

ND: Do you have time to
make changes to
management?
e.g. can the response of
the system be observed
in a reasonable time
frame and can multiple
iterations of
management occur?

No: Decision analysis using prior
information (e.g. expert opinion, data
from other studies etc), and
implement best management option
from this analysis. No monitaring
required from Tree |; gz to free 7

Not High

What amount
of money do
we have?

High

Decision analysis using prior information to assess
best management option (e.g. expert opinion, data
from other studies etc), and initially implement best
management option from this analysis.

=Decision analysis of monitaring options and assess
i it is feasible to monitor and adapt management in
the future (Passive Adaptive Management in strict
terminology). This requires expert o currently
available information on the ability of monitoring
options to tell you what you need to know to change
management (i.e. have we reached a trigger
point)(this might incorparate the risk of not
identifying success or failure of management), and
the cost of monitoring option.

Is there a feasible monitoring option from the above
monitaring decision analysis?

Use Active Adaptive Management framework
with experimental design to learn what is the
best management option; gz o /ree 7

No: Implement management option. No
monitoring required from Tree |; gz o /ree 7

Implement management option and
monitoring option identified from decision
analyses and adapt management if
necessary through time based on
information from monitoring; gz to ree 7

STATE-DEPENDENT

ADAPTIVE

~MANAGEMENT |

Is there enough data available from other
sources to track system state?

No: Decision analysis to evaluate options to monitor the state of the system.
(e.g. using expert opinion, scenario, simulation); gz o /ree 7

Synthesize existing information to track the state of the
system; go to Iree 7
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Is my primary objective biological (save ‘I

species/ ecosystem)? n

ﬂcismn analysis using prior information to assess\

best management option (e.g. expert opinion, data

from other studies etc), and initially implement best
management option from this analysis.

/ =Decision analysis of monitaring options and assess

if it is feasible to monitor and adapt management in

the future (Passive Adaptive Management in strict

terminology). This requires expert or currently

Implement management
option. No monitaring
required from Tree |; gz o
Iree?

No: Decision analysis using prior
information (e.g. expert opinion, data
from other studies etc), and
implement best management option
from this analysis. No monitaring
required from Tree |; go o /ree 7

No: Implement management option. No
monitoring required from Tree |, gz to Iree 7

Do | know what
the threat is?

NO: Do Threat

Assessment

ND: Do you have time to

Is the state of the system we ND: Is the make changes to available information on the ability of monitoring Y Imp\?mgnt management optian and -
are managing likely to have a best management? options to tell you what you need to know to change monitoring option identified frum.demsmn
significantintluence on our management e.g. can the response of management (i.e. have we reached a trigger analyses and adapt management if
management choices? option clear? the system be observed What amount point)(this might incorparate the risk of not ) through time h_HSEd on
in a reasonable time of money do identifying success or failure of management), and information from monitaring; g2 t7 /ree 7
frame and can multiple we have? the cost of monitoring option.

Is there a feasible monitoring option from the above

monitaring decision analysis?

Use Active Adaptive Management framework
with experimental design to learn what is the
best management option; gz o /ree 7

ADAPTIVE
MANAGFMENT

iterations of
management occur?

Do | know which option is
best given the state of the
system?

Y

Is there enough data available from other

STATE-DEPENDENT

j No: Decision analysis to evaluate options to monitor the state of the system.
(e.g. using expert opinion, scenario, simulation); gz o /ree 7

Synthesize existing information to track the state of the
system; go to Iree 7




Is my primary objective biological (save
species/ ecosystem)?

Do | know what
the threat is?

s the state of the system we
are managing likely to have a
significantintluence on our

management choices?

Do | know which option is
best given the state of the
system?

NO: Do Threat

Assessment

To adapt

ND:Is the
best
management
option clear?

N

Implement management
option. No monitaring
required from Tree |; gz o

Iree?

ND: Do you have time to
make changes to
management?
e.g. can the response of
the system be observed
in a reasonable time
frame and can multiple
iterations of
management occur?

No: Decision analysis using prior
information (e.g. expert opinion, data
from other studies etc), and
implement best management option
from this analysis. No monitaring
required from Tree |; gz to free 7

Not High

What amount
of money do
we have?

High

Decision analysis using prior information to assess
best management option (e.g. expert opinion, data
from other studies etc), and initially implement best
management option from this analysis.

=Decision analysis of monitaring options and assess
i it is feasible to monitor and adapt management in
the future (Passive Adaptive Management in strict
terminology). This requires expert o currently
available information on the ability of monitoring
options to tell you what you need to know to change
management (i.e. have we reached a trigger
point)(this might incorparate the risk of not
identifying success or failure of management), and
the cost of monitoring option.

Is there a feasible monitoring option from the above
monitaring decision analysis?

Use Active Adaptive Management framework
with experimental design to learn what is the
best management option; gz o /ree 7

No: Implement management option. No
monitoring required from Tree |; gz o /ree 7

Implement management option and
monitoring option identified from decision
analyses and adapt management if
necessary through time based on
information from monitoring; gz to ree 7

ADAPTIVE

. MANAGEMENT
Is there enough data available from other ]‘ ________________________________________ — e I

sources to track system state?

No: Decision analysis to evaluate options to monitor the state of the system.
(e.g. using expert opinion, scenario, simulation); gz o /ree 7

Synthesize existing information to track the state of the
system; go to Iree 7




Hypothetic ‘real’ example —

managing the Tassie devil

" Dramatic decline

= Facial tumour disease




Hypothetic ‘real’ example —

managing the Tassie devil

" Dramatic decline

= Facial tumour disease




The Objective



[What is the objective? }

= maximise number of individuals
" maximise growth of population

or
= decrease prevalence of disease




The threat

YES




Unknown threat

YES

———————————



Knowing what to do




Remove the diseased

What is the objective?

Do | know what the threat is?

1
1
1
1
1
1
Do Threat Assessment? -

Is the best management option clear?

Implement this action

No monitoring!




Remove the diseased




[ What is the objective? ]

[ Do | know what the threat is? }

[ Do Threat Assessment? ]

{ Is the best management option clear? J

= remove diseased individuals
= remove all adults

Can we learn which?



Time 1s of the essence



[ What is the objective? ]

[ Do | know what the threat is? }

[ Do Threat Assessment? ]

[ Is the best management option clear? ]

[ Implement this action —

No monitoring!

J [ Do you have time to adapt? ]

» To observe system response

" |terations of management

= Before system goes extinct




Losing species too fast!
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Losing species too fast!




Money matters
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A nice place to be

v

Do | know what the threat is?

Do Threat Assessment? -

Is the best management option clear?

Implement this action — Do you have time to adapt?

No monitoring!

Implement best action

No monitoring

Active Adaptive
management



Not always where we are




Should we monitor?

v

Do | know what the threat is?

Do Threat Assessment? -

Is the best management option clear?

Is there an effective
monitoring strategy?

Implement this action — Do you have time to adapt?

No monitoring!

NOT
LOTS

Active Adaptive
management

Implement best action

No monitoring



Effective Monitoring

Decision analysis given monitoring objective:
= Cost

= Benefit




Effective Monitoring

Decision analysis given monitoring objective:
= Cost

= Benefit




Monitoring - uncertainty




Spotlighting Is effective
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Passive approach




No effective monitoring!
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Being explicit about monitoring

= Ask why we are managing
= Why we might monitor?

* |s there effective monitoring’

= Should we monitor?
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