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Why is the Long Term Research Essential
to Resilience/Sustainability Science?

e Some processes take a long
time to be manifest

 Observe full cycles, multiple
cycles

 Observe outcomes of pulses
and presses under many
conditions

 Trace actual trajectories, not
projections, reconstructions
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Concepts to organize our thinking
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« Mental models

e Triggering events
 Regime shifts
 Decision points

e Intervention points

* Projections of the
future

e Scenarios of the future
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How LTERs Can Contribute

 Rich, long term data base

e Observation of human/nature A.;:.'rnrrnu
Interactions, feedback and :'I.:.|1-|:I..|:
outcomes

e Can identify warnings,
triggers, interventions

 Reposition our thinking to a
point in the past looking
forward
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What is Sustainability?
What is Resilience?

Definitions

Resilience: The ability
to maintain functions
INn face of change

Sustainability: The
ability to continue

without interruption
But one must ask:
Of what?
For whom?
For how long?
At what cost?
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Resilience Theory

* Emerged out of ecology from frustration with
succession theory and life cycle analogy

» Fast and slow variables, thresholds, and regime
shifts

* In K-phase major investment in maintaining order

» Collapse (release) often happens when system is
at its “height”

= When it collapses one cannot predict pathway

* Emphasis on cross-scale interactions in the
PANARCHY
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Through actions one can change the shape of the
landscape, such as the height of thresholds between
two basins, or the position of the ball (i.e., city) within
the basin
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The Adaptive Cycle: Holling’s

Figure Eight

Reorganization Conservation
Modest cost, largely High cost of maintaining and
CL in human terms elaborating the system K

N AR

r Costs to ecosystems|  [valye released to ~ <€/€8SE
and raw materials be reabsorbed Q
Exploitation Adapted from Holling and Gunderson 2002
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What is Sustainability about?

= Awareness of connections
» Creativity to find solutions
» Stewardship of resources

» Institutions that continually
learn (anticipatory
governance)

* Instilling a sense of justice

(values)
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Should we separate Resilience and
Sustainability for their own good?

Each of us want our “science” to encompass all
approaches?

| propose
— Resilience 1s about the now and the near now
— Sustainability I1s about future conditions

Resilience emphasizes qualities of the system, it
may Iinfluence, but does not predict the outcome
of the adaptive cycle

Sustainability seeks to transition system to
“Improved” conditions; normative, futures focused
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Conceptual Framework for CAP LTER 1 - 1997

Societal Coarse-scale
patterns & environmental
processes context

Land use
Ecological
patterns &
processes
Changes in human Changes in
perceptions ecological
& attitudes conditions

./

G”mm et al 2000 BlOSC|ence CAP LTE Central Arizona-Phoenix
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LTER approach from 2000 workshop

External Political and Economic
Conditions

Social Integrated

Patterns and Social-Ecological System
Processes

- Demography Interactions

= Technology

- Land use
- Economy Human .Landcover | Ecological
- Institutions Components | ., ion Components

« Culture » Consumption
= Information - Disposal
F 3

— External Biogeophysical
Conditions
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Ecological
Patterns and
Processes

* Primary
production

= Populations
 Organic matter
» Nutrients

* Disturbance




Conceptual Framework after Collins et al. 2007 ISSE

Socio-cultural-economic
template

Human behavior
Institutiona

an outcomes

External drivers

Climate change
Globalization

Press or pulse events

Land-use change &
urbanization
an Regime Chan

ndscape creation an
management

Atmospheric deposition
Hydrologic/geomorphic alteration

Natural events

isystem services
ting: Pest control,
ity, temperature c¢
oil fertility, nutrient c
al: recreation, aesthetics
Provisioning: food and fiber

Geophysical template

Ecosystem structure
Built structure
Habitat structure & diversity
Species abundance & diversity
Geomorphic structure
Food-web structure

Organism interactions
Nutrient cycling & re

Fluvial processes
Groundwater rech




Framework for Sustainability
Research/Solutions 2011

Systems Thinking Competence Anticipatory Competence
| |
Interpersonal Il

Non-intervention
future scenarios

|
|
|
| g TRy
|
|
|

"L Intervention /
/
Point

Y >
Complex problem constellations in the
current situation and their history

Sustainability
visions

Sustainability
transition strategies

Strategic Competence - Normative Competence
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Outcomes
System State with

Mechanisms for
Implementing Decisions

Knowledge and Values
That Underlie Decisions
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Environment

Land use, land
cover change

Institutions Built Environment

-

Decisions
Education / Outreach

Perceptions Visions for
of Reality the Future

Social/Economic

Knowledge g

Networks Divisions




How can LTERs anticipate future sustainability
research?

........ Trade-offs:. What trade-offs are inherent.in.coupled.social-...
ecological systems? What are the tools available to
recognize and navigate those trade-offs?

Understanding uncertainty: Which uncertainties in
complex adaptive systems are reducible and which are
irreducible? Will these uncertainties grow or diminish over
time?

Understanding innovation How does innovation
occur and spread? What technical, economic, and social
conditions must be met for technologies to succeed?
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A Nobel Prize iIf you can solve these!

How do we convert avoided
future costs Into current
revenue streams?

How do we embed flexibility
and redundancy into a fully
efficient system?

How can long term
sensibilities and values be
Integrated into short term
management and decision
making?
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