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how do we create
and evaluate
knowledge-action
systems for effective
environmental
decision making?



specifically, how do we
create and evaluate
knowledge-action
systems for water
sustainability and urban
climate adaptation In
central Arizona?



main
points

success of knowledge-action-
systems depends in part on
active boundary work

how stakeholders frame and
reframe knowledge and action
affects process and outcomes

models, scenarios, and other
Integrative tools can help
structure knowledge-action-
systems

Institutions and networks can
be (re)designed to support
knowledge-action-exchange
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central Arizona has a
robust and resilient
physical water system
engineered to manage
uncertainty and variability...

“The conclusion: there are tough choices ahead, but the water systems of
the Sun Corridor were created to deal with uncertainty and change, are

remarkably resilient, and can likely handle several million more people even
without new supplies.”

— Grady Gammage Jr., 2012


http://www.state.gov/video/?videoid=60761567001

...but how
representative iIs
the recent historic
record...

Colorado
River at Lees
Ferry,
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...and the system Is designed
to operate under assumptions
of a stationary climate with a
known and predictable range
of variability...

A 2010 issue of the Proceedings of the National Academy of Sciences devoted to the
future of the Colorado River Basin (CRB) pointed to increasing aridity, more intense

and frequent droughts, and increased forest and woodland mortality due to fires and
pathogenic outbreaks (MacDonald, 2010)



http://www.state.gov/video/?videoid=60761567001

FIGURE 2

Historical Supply and Use' and Projected Future Colorado River Basin Water Supply and Demand’
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Bureau of Reclamation. (2012). Colorado River Basin Water Supply and Demand Study: Study

Report (pp. 89). Boulder City, NV: U. S. Department of Interior, Bureau of Reclamation.




...and with a large
hydrologic reach and
little (deliberate)
provisioning of water to

environmental in-stream
flows...



...and a complex
governance system with
priorities and incentives

perhaps not suited to
future challenges

“Metropolitan Phoenix is not governed by a single regional water
authority but by 40 large water providers and 80 smaller ones; each

maintains its own supply portfolio and responds to customers in its
service area.” Gober 2007



http://www.state.gov/video/?videoid=60761567001

again: how do we create
and evaluate knowledge-
action systems for water
sustainability and urban
climate adaptation In
central Arizona?



boundary work
refers to activities of
those seeking to
mediate between
knowledge and
action



knowledge co-

production
boundary

governance
WOT k arrangements w/

accountability

boundary objects



meaningful co-
production of
knowledge by
multiple stakeholders

“Co-production of science and policy... requires substantial commitment to the three
components we have identified: interdisciplinarity, stakeholder participation, and

production of knowledge that is demonstrably usable.”
— Lemos and Moorehouse, 2005



http://www.state.gov/video/?videoid=60761567001

governance
arrangement such as
boundary organizations
provide accountability to
relevant stakeholders



creation of boundary
objects such as models,
maps and scenarios that
structure knowledge-
action negotiation

“Model-based decision-support tools are one type of boundary

object that has become increasingly popular for linking
environmental science and policy in coupled human-
ecological systems.” White, 2013



http://www.state.gov/video/?videoid=60761567001

how do key
stakeholders percelve
the dynamics of
sclence-policy
Interactions within the
knowledge-action
system?



two understandings
of the science-polic

Water Managers’ Perceptions of the Science—Policy

Interface in Phoenix, Arizona: Implications for an I n te r f aC e am O n g

Emerging Boundary Organization

ovEpwaE Arizona water
managers: one is a

L s traditional, linear
S ' model with sharp
LR conceptual

- distinctions between
o the two spheres; the
other is arecursive
model recognizing
fluid boundaries




what are the most
effective and efficient
ways to Initiate and run
boundary organizations
that link science and
policy?
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how do social
networks affect
knowledge utilization
In a knowledge-
action system?



Learning in Support of Governance: Theories, Methods, and a Figure 1. Network of interaction between DCDC affiliates and policy makers
Framework to Assess How Bridging Organizations Contribute to
Adaptive Resource Governance

Boarice I Crong - and John N Parkor ¢

ABSTRACT. Humsnity faces increasingly intractable environmentsl problems characterized by high uncertsinty, complexity,
and swift change. Natural resource gov 5 & contimuous production snd nse of new knowladge to
adapt to highly complex_ rapidly changing social-acalogical systems to ensure long-term sustainshle development. Bridging
and boundary organizations have been proposed as potentially powerful means of achieving these aims by promoting cooperation
among actors from the science, policy, and management sectors. However, despite substantial invesonents of time. capitl and
buman resources, Litdle agreement exists about definitions and measures of knowledze production and how this is achieved in
bridging orzznizations and there is only meager understanding of how knowledge production and

interactions, socio-pelitical environments, and power relations. New concepis, mefods,

measuring leaming in support of nanwral resource governance and testing the conditions U

therefore badly needed This paper presents an attempt at a holistic framework to adsress this, draving on theory, methods, and
‘meatrics from three research arsas: knowl utilization, boundary i end stakeholder theory. Taken together, these
provide a solid concepmal and meshodalogical toolkit for conducting cross-case comparisons simed ot understanding fhe social
environmentsl conditions under which learning in such crganizations does and does 1ot occur. We use empirical data to show
how the framework can be applied and discuss some of the practical considerations and important challenges that amerge. We
closewith a general discussion and an agenda for future research to promote discussion around the topic of how o erect systematic
comparisons of leaming in support of adaptive natural resourc Vemance 3s it ocours in bndging organizations.
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http://www.state.gov/video/?videoid=60761567001

how do social groups In
the knowledge-action
system differ in terms
of environmental
concern, risk
perceptions and policy
preferences?
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which technigues are
most conducive to
eliciting feedback
from stakeholders on
sensitive topics?



Comparing Focus Group
and Individual Responses
on Sensitive Topics: A
Study of Water Decision
Makers in a Desert City

Amber Wutich,' Timothy Lant,’
Dave D.White,! Kelli L. Larson,’
and Meredith Gartin'

Abstract
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Interactive focus
groups allow for
collaborative
deliberation on
very sensitive
topics if there is a
clear problem-
solving focus



how does framing
affect the
development of
boundary objects
such as model-based
decision support
systems?



Keywords

A

“One implication of
this study is that a
sustainability frame in
and of itself Is not
necessarily a
mechanism for
recasting policy
discourse in novel
ways, unless
sustainability itself Is
defined In
comprehensive
terms.”



how do stakeholders
percelve the salience,
credibility, and
legitimacy of
boundary objects
such as simulation
models?



http://dcdc.asu.edu/watersim/



Credibility, salience, and legitimacy of
boundary objects: water managers’
vessment of a simulation model in an
immersive decision theater

Dave D White, Amber Wutich, Kelli L Larson, Patricia Gober,
Timothy Lant and Clea Senneville

boundary work
requires
Integration of
scientific and
policy concerns
to construct,
deconstruct,
and reframe
models



how can simulation
models be used to
explore future
scenarios, anticipate
and adapt?



About

WaterSim

WaterSim in Decision Theater

WaterSim on the Web

WaterSim 5.0

WaterSim Research

Search ASU

Research Education Outreach WaterSim Publications

WaterSim 5.0

The Decision Center for a Desert City announces the release of a new version of WaterSim. WaterSim 5.0 represents an adaptation and
upgrade of WaterSim 4.0 for stakeholders, researchers and educators.

The current version incorporates the water portfolios for 33 water providers that vary in size from small municipalities to major metropolitan
communities. WaterSim 5.0 runs on an annual time-step where simulations can be interrupted annually by the interface enabling runtime
changes to policy levers or input specifications. Model downloads and documentation can be found in related sub-directions on this site.

Background

WaterSim 3.0, implemented in Powersim is the version used for WaterSim on the Web. This version was developed to analyze the potential
effects of future climatic conditions, population growth, land-use change, and policy options on water supply and water demand for Maricopa
County, Arizona. Gober et al. (2011) used the model to examine potential climate change impacts on residential consumptive use under various
climate change and policy-driven scenarios. Annual outputs from the model generally focus an the total amount of groundwater drawdown over a
simulation period and gallons per capita per day (GPCD) forecast for residential users at the metro-wide scale.

The Decision Theater and the Web Version of WaterSim were developed in PowerSim. This allowed development in a visual model building tool,
but this limited use of the model and to some extent its complexity. Version 4.0 of the model was rebuilt in a Fortran model.

Version 5.0

Version 5.0 includes modifications to the Fortran to expand the number of urban water system components with a C# application interface that
makes the model usable by anyone using a Windows Met platform. This version of the model includes spatially explicit system urban system
models for 33 of the water providers within the region that allows systems and policy modeling of each water provider. Working with local water
resource manager the model was developed with a number of system and water resource management options not implemented in the
PowerSim version. The provider urban models include groundwater, surface water, wastewater, reclaimed water, banked water, and aquifer
recharge.

There is currently no visual interface to this model. An application programming interface (API) that can be used with Visual Basic or C#ina Net
managed framework is provided. This AFI provides access to read and set model parameters, run the model in year increments, and output
model results into a database. Assemblies for the interface and a DLL for the model are provided. Source code for an application that implements
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WaterSim Modeling for
Policy Analysis

 Goal: analyze effect of 1980 GMA assured
water supply (AWS) rule

— No new policy interventions to manage demand
or supplies

« Seventy five year simulations of normal
surface water conditions (replication of past
conditions) using WaterSim 5.0

 Revealed four patterns of groundwater
management exemplified by the communities
of Buckeye, Paradise Valley, Scottsdale, and
Phoenix
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WaterSim Modeling for
Policy Analysis

e Analysis extended to explore effects of reduced
surface water allocation on geographical
consequences of enforcing AWS rule to disallow
development if community lacks 100-year supply

e Total of 72 scenarios tested varying patterns of flow in
the Colorado and Salt Verde systems over 75 years
Including

— Different types of Inter-annual wet and dry periods
— Possible impact of climate change

« Ran WaterSim for each scenario and recorded net
shift in population for each city (potential population
growth lost or gained)

— Net change across 72 scenarios averaged for each city
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what lessons have
we learned?



main
points

success of knowledge-action-
systems depends in part on
active boundary work

how stakeholders frame and
reframe knowledge and action
affects process and outcomes

models, scenarios, and other
Integrative tools can help
structure knowledge-action-
systems

Institutions and networks can
be (re)designed to support
knowledge-action-exchange



what challenges
remain??



operationalization

measurement
visualization(s)
reflexivity
knOWIedge effects on
integration decisions

challenges

generalizability /

institutional exploring b
analysis and multiple transferability
design boundaries

stakeholder fatigue
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