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Life Used To Be Simple...
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» Ecosystems are complex systems

. Interactions among components §
create a dynamic stability \

* AS O conseqguence, ecosystems
remain stable in form and
function over many years

« Unless we disturb them by
Inappropriate development or
other actions
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« Environmental management focused
on effects of our actions in resource
extraction and development

« Chiefly local, simple, and immediate
effects

« Ecosystems stayed the way they were
unless we disturbed them
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20" Century Environmental MG"GQEment ,

+ Event- or problem-oriented
. “Regulate human actions that cause gyt

problems and the environment will heal
itself”

« “Avoid causing problems and the 5
environment will endure” e

« We assumed ecosystem resilience
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Life IS No Longer So Simple...

Human societies and their increasing
environmental impact

Consumer 4
Capitalism .
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e ~1950 — The Great Acceleration
« Massive diversion of resources
Each stage = More energy use,

® GlObC” ChOﬂgeS |||<e C”mCITe more knowledge, more people
change and biodiversity loss

« Ecosystems are stressed and
responding by changing Hunter

gatherer

* No longer stay the way they ‘ff e
were unless we disfurb them et

Industrial
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Agricultural
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Global
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Life IS No Longer So Simple...

* |f we wish 1o sustain watersheds...

« Manage changes that are not
caused by our local actions

« As well as changes we cause by /
our local activities S

* Must manage this dynamic (e o e -
complex system e e o=
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21t Century Environmental Management .
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« Recognize environments will be changing
rather than enduring

 Managing to sustain becomes more difficult
+ Manage the complex, dynamic system, not 710
the individual problems X
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Reminder: Complex dynamic systems

« A complex system with numerous
inferactions among components

* Multiple causes and multiple effects

 Local causes lead to distant effects - ¢ —
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Reminder: Complex dynamic systems
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A complex system with numerous
inferactions among components

Multiple causes and multiple effects
Local causes lead to distant effects

ONE EXAMPLE: Blue-green algal
blooms are becoming more frequent

Science is unclear; there may be
multiple causes interacting
synergistically

Need scientific study before we can
plan for management
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The Status Quo is...

No longer effecftive
Event- or problem-oriented
Locally oriented

Apply best practices to avoid
causing local problems caused
by local activities

Event Oriented Thinking
Thinks in straight lines

A

T~

B .

C——>»D

In event oriented thinking everything
can be explained by causal chains of
events. From this perspective the
root causes are the events starting
the chains of cause and effect, such
as A and B.
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The Status Quo is...

<\

Event Oriented Thinking
Thinks in straight lines

™

EVENTS

WHAT JUST HAPPENEDY WHAT IS HAPPENNG NOW/Y

A

C—>»D 7
ANTICIPATE 4

PATTERNS OF SYSTEMS BEHAVIOR

3

I

\

B /' HOW DO ELEMENTS N THE SYSTEM CHANGE OVER TIWE. 7
/ GENERATING PATTERNS AND TRENDS? 3

SYSTEMS STRUCTURES LS
In event oriented thinking everything

can be explained by causal chains of - BETWEEN THE PARTS? '
events. From this perspective the Vo i o o e
root causes are the events starting =N MENTAL MODELS !
the chains of cause and effect, such TRANSFORM ' WHAT ASSUMPTIONS AND SELIEFS DO MEMGERS /
as A and B. Py OF THE SYSTEM HOLD? Y
ST~ - \- _______ Ll T - .I
oy | Nus 3

~
WHAT HAS INFLUENCED THE PATTERNS? WHAT ARE THE RELATIONSHIPS -

THE SYSTEMS ICEBERG

Systems Thinking
Thinks in loop structure
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In systems thinking a system’s behavior
emerges from the structure of its
feedback loops. Root causes are not
individual nodes. They are the forces
emerging from particular feedback loops.
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Project 8: Land Use Policy Review...

(Muskoka Watershed Conservation and Management Initiative)
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Project 8: Land Use Policy Review...

(Muskoka Watershed Conservation and Management Initiative)

Recommendations include:

« Establish watershed-wide working
group including all municipalities

» Build a watershed management
plan

e Establish a watershed-wide,
accessible database of
available environmental data

« Seek funding for a coordinating
organizafion to set shared goals
and priorities
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Integrated Watershed Management

ENVIRONMENT
Water quality THE CASE FOR
B:::oclllive.rsitv ,NTEGRATED
ution
Aquatic habitat WA ' p : > . = v
.Geology MANAGEMENT
Climate change ' N M U S K O K A
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Digging deeper...
« Ontario’s Muskoka Watershed Conservation and Management Initiative,
2021, funded 15 projects 2021-23

* Project 8, Review of land use policies, Final Report:
https://www.muskoka.on.ca/en/Environment/Documents-and-
Forms/8.pdf

* Muskoka Watershed Council, 2020 White Paper: The Case for Integrated
Watershed Management in Muskoka:

hitps://www.muskokawatershed.org/wp-content/uploads/IWMP-
WhitePaper-Jan2020.pdf

« 2023 Muskoka Watershed Report Card:
https://www.muskokawatershed.org/programs/report-card/
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