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Concepts and Complexities of Monitoring
and Adaptive Management

Rob Sutter, Regional Scientist, Southern US Conservation Region




daite, st L e TR R Al 3% e TR 2 ,& Foal i R L5 g
2R IR N e R T e AR B LT D e S S R UL i T TR 3
Cii'aons Bt Y et e L BT Sl P i i it TH i
PN o el N s B it R T

A Framework for




A ey o e i

= Hads s

i i o oh b e R e b B R

A Sn MR I NS

= YT o SR
PR ey, o2t

A Framework for
- Monitoring and Adaptive Management

orities for Management and Monitoring

- What are the most important species and locations to focus
__management and monitoring resources?
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Priorities for Management and Monitoring
What are the most important species and locations to focu
management and monitoring resources?
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A Framework for
- Monitoring and Adaptive Management

bjective-based Monitoring

What are the most important management and monitoring
guestions?

« What are the most effective indicators to assess the management
and monitoring questions?
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Objective-based Monitoring
What are the most important management and monitoring
guestions?




Desired Ecological Conditions




onceptual Ecological Models




Conceptual Model of
onderosa Pine Forests (Allen et al. 2002)
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What Type of Monitoring Question is
Being Asked?
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What Type of Monitoring Question Is
Being Asked?




hat Type of Monitoring Question Is
ng Asked?




Objective-based Monitoring
What are the most effective indicators to assess the
management and monitoring questions?
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Activity
Indicators

measures the
implementation
of
strategy

Outcome
Indicators

EENIES
short-term
response of

threats
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Objective-based Monitoring
What are the most effective indicators to assess the
management and monitoring questions?

different type

of Measures and Indicators

Direct and Indirect
Indicators assumptions
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What Level of Scientific Rigor/Precision Is
Desired?

Partnerships
Resources
Opportuniti
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Protecting nature. Preserving life.

Level 1. Qualitative Monitoring and Threat Assessment

— Qualitative and photographic assessment of management and land use
activities including prescribed fire, invasive species control, restoration

progress, erosion, etc. at locations with the targeted species
Level 2: Semi-quantitative Monitoring and Indicator Species

Assessment

— Semi-quantitative (counts, area estimates) survey in immediate vicinity
of photopoints for targeted species, indicator species and invasive

species
Level 3: Quantitative Detection of Change

— (guantitative monitoring of populations of rare species, including precise
estimates of population size and stage classes with the objective of
detecting change over time. This monitoring objective requires a

thoughtful sampling design to maximize accuracy and precision

Level 4. Demographic Monitoring

— detailed life history/demographic assessment of the targeted population.
This monitoring objective also requires a thoughtful sampling design to

maximize accuracy and precision



A Framework for
Monitoring and Adaptive Management

Monitoring Desig




tudy Design and Sampling Design




Study Design and Sampling Design




Sampling Design Decisions




1. What is the Population of Interest?







2. Appropriate Samle Unit
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Figure 6A. Different confidence intervals for the 10 2m x 2m gquadrat design
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Figure 6B. 95% confidence levels for 3 different sampling designs.



b 5 s L TERa , TR P Ei

g Ay e T L e at N 8 e T S L
s R TR T L RATEEAIERE S o R

oy TR S ”»_: ¥l ;é‘:- gl e R R O

I . - ARREe P o Rrgre

Other Considerations Concerning the
Ize and Shape of Sample Units




3. Spatial Allocation of Sample Units
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Spatial Allocation of Sample Units
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Systematic Sampling with a Random Start
Restricted Random Sampling
Two-stage/Multi-stage Sampling

Double Samplin
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ermanent or Temporary Sample Units?
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tatistical and Sampling Design Issue with
ermanent Sample Units
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5. Number of Sampling Units
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Figure 34. The influence of sample size on level of
precision, using a t-distribution with a constant standard of
deviation (sd = 10).




Take Home Messages
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A Framework for
Monitoring and Adaptive Management

\ilelglitelglgle
 How does one use monitoring data to improve decision-making?
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- Monitoring Data and Adaptive Management
Using Monitoring Data to Improve Decision-making
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~ Monitoring Data and Adaptive Management
Ing Monitoring Data to Improve Decision-makin
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Analysis, Interpretation and Presentation of Da




Figure 6. Mean change in cover for selected
species Iin the ungrazed wet meadow macroplot
(with 90% confidence intervals)
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Figure 9. Mean change of cover in wetland
species groups in three wetland communities

(with 90% confidence intervals)
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emographic Monitoring / Population
lability Analyses (PVA)




Demographic Monitoring / Population
Viability Analyses (PVA)
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Monitoring Data and Adaptive Management —
Using Monitoring Data to Improve Decision-making
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Monitoring Data and Adaptive Management
sing Monitoring Data to Improve Decision-maki
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Adaptive Management

iInherent complexity
and uncertainty
structures management into a learning process
maximizes management success and
reduces uncertainty

context of uncertainty
learning




Adaptive Management




Controversy and Paralysis in Decision
Making: Why does It exist?

Failure to separate disagreements about objectives
from uncertainty about science




Controversy in Resource Management:

Negotiate objectives first, resolve uncertainty through management

Agreement on
conservation/management
objectives?
No:

Yes:

Agreement ves:

on science?

NoO:

from Lee (1993)



Why is Adaptlve I\/Ianagement
Misunderstood Concept?

— Adaptive management is a guided, formal decision making

pProcess

— Adaptive managem nt‘foc

assess and r

simple to complex.

speCtes or system being ma

n the approprlate means to

pulation,
it can range from
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A Framework for
Monitoring and Adaptive Managemen
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