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Current Land Use Problems
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Socially Acceptable Solutions?



Socially Acceptable

Information Exchange Between Stakeholders:

* Saliency
* relevance to decision making
* Legitimacy
» fair and unbiased information production
that also respects stakeholders’ values
* Credibility
» scientific adequacy

Cash et al. 2003
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Jordan et al. 2007, 2011, 2013; Jordan & Warner 2010




Socially Acceptable Solutions?
Biomass Production?
Multifunctional Agriculture?




Single field solutions
won't work



landscape scale
solutions?
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Collaborative Geodesign [Part ]

Are win-win solutions possible?
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Models + GIS + Design Interface




Models + GIS + Design Interface

Quantitative Feedback




Models + GIS + Design Interface

New
Results | Compare

SG and PG: 45
Stover all: 758
Stover Mix1: 434
StoverMixs: 299
Water Yield (ft/yr)

SG and PG: 107
Stover all: 141
Stover Mix1: 105

Stover Mix3: 90

Habitat

SG and PG: 112,327

Stover all: 106,355

Stover Mix1: 111,851

Stover Mix3: 117,632
Carbon Sequestration (t/yr)

SG and PG: 230

Stover all: 0

StoverMix1: 102

Stover Mix3: 368

Market Return ($/yr)

2d|PG§575,173

Stover all: 151,081

Stover Mix1 15,716




Collaborative Geodesign [Part ]

Exploratory Workshops:
Are win-win solutions possible?

* 3 meetings
* 4 background
* 4 with tool
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Socially Acceptable Solution?

Skills

Goals



Socially Acceptable Solution

Jordan et al. 2007



Socially Acceptable Solution

|deas that bridge
diverse people

Jordan et al. 2007



Socially Acceptable Solution
New Agricultural Bioeconomy

Boundary Concepts

Jordan et al. 2007



Socially Acceptable Solution
New Agricultural Bioeconomy

Explore win-win solutions

Boundary Concepts

Jordan et al. 2007



Socially Acceptable Solution
New Agricultural Bioeconomy

. University :
Civic groups Extension Policy
Boundary Concepts  Energy
Conservation Agricultural

Local Farmers industry

Jordan et al. 2007



Collaborative Geodesign [Part II]



The Process
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The Process

/Phase 1 \ﬁhase 2: h
Sharing Scenario
Information Development

& Evaluation

N NS %

1. On-farm processing
2. Interviews >> 2. Medium-scale processing
3. Bolt-on facility (POET)
4. Increased animal agriculture
5. Cash crop winter annuals
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The Process
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Phase 3:
Next Steps:
Implement?
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Not here yet






Models + GIS + Design Interface

SWAT Soil & Water : \S/\ét(; 5
Assessment Tool o

- Carbon

|nVEST - Habitat

integrated valuation of

ecosystem services Market Return
and tradeoffs




With all this technology how
do we Link
Values and Goals to
Maodel Outputs
and Decision Points?




With all this technology how
do we Link
Values and Goals to
Model Outputs
and Decision Points?

User-Centered Design



Skills & Goals >> Process >>
Geodesign System
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e alfalfa

S +

Design Intertace

anges Made

* Modeling: additional practices

* stover removal + cover crops

User-Centered Design



Models

e User Interface

Ch

S

Design Intertace

anges Made

» Split out tield sources and in-
stream sources

* Provided real-time biomass
production estimates



Collaborative Geodesign
Preliminary Results




Collaborative Geodesign

Research Questions

1. Do participants produce designs that are
nearer to what is optimal? [Part |]

2. Does CG increase the legitimacy,
credibility, and saliency of multiple forms

of knowledge? [Part |]

3. Does CG enable stakeholders to identity
action pathways? [Part II]



Collaborative Geodesign
Research Data [Part ]

* 3 Surveys

* 2 sets of interviews
» 1 focus group

* Designs

» Participant observation



Collaborative Geodesign

Research Questions

1. Do participants produce designs that are
nearer to what is optimal?



Collaborative Geodesign

Goal: identifying win-win scenarios

Ideal Design Performance

Carbon Sequestration

Habitat

o

Sediment 4 Market Return

Phosphorus
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Collaborative Geodesign

Goal: identifying win-win scenarios

Final Besign



Models

Research

Ideal Design Performance

Carbon Sequestration

Habitat

Sediment ~ > Market Return

Phosphorus

"Win-Win"

esign

Water Yield

Sediment ~

Carbon Sequestration

Phosphorus

Final Design

Interface

" Market Return




Collaborative Geodesign

Research Questions

1. Do participants produce designs that are
nearer to what is optimal?



Collaborative Geodesign

Research Questions

1. Do participants produce designs that are
nearer to what is optimal? Maybe



Collaborative Geodesign

Research Questions

1. Do participants produce designs that are
nearer to what is optimal? Maybe

2. Does CG increase the legitimacy,
credibility, and saliency of multiple forms

of knowledge?
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all agree from the get go of a course, . . .



There’s a real key benefit of this process. You
know, getting different kinds of people together.
Having them discuss a problem, communicate,
and working out some things and they may not
all agree from the get go of a course, . . . but if
they have at it with the decision making
software and you can kind of look at your
landscape model and the benefits. Not only the
cost benefits, but environmental as well, you
know, and that’s kind of the . . . objective
decider for the group.



There’s a real key benefit of this process. You
know, getting different kinds of people together.
Having them discuss a problem, communicate,
and working out some things and they may not
all agree from the get go of a course, . . . but if
they have at it with the decision making
software and you can kind of look at your
landscape model and the benefits. Not only the
cost benefits, but environmental as well, you
know, and that’s kind of the . . . objective
decider for the group.



... everybody in the room was
familiar with touch screen
technology. They’re familiar with
some of those maps, they’re
familiar with environmental data.



... everybody in the room was
familiar with touch screen
technology. They’re familiar with
some of those maps, they’re
familiar with environmental data.

What was unique was the use of
[geodesign] in the context of the
conversation we were having
about the [landscape]...



... everybody in the room was
familiar with touch screen
technology. They’re familiar with
some of those maps, they’re
familiar with environmental data.

What was unique was the use of
[geodesign] in the context of the
conversation we were having
about the [landscape]...

it allowed people to perhaps
unintentionally lower those
proposed barriers that they might
normally have.



Collaborative Geodesign

Research Questions

1. Do participants produce designs that are
nearer to what is optimal? Maybe

2. Does CG increase the legitimacy,
credibility, and saliency of multiple forms

of knowledge?
» Deliberative learning + Geodesign



Collaborative Geodesign

Research Questions

1. Do participants produce designs that are
nearer to what is optimal? Maybe

2. Does CG increase the legitimacy,
credibility, and saliency of multiple forms

of knowledge?

3. Does CG enable stakeholders to identity
action pathways?



Next Steps

* |Implementation

« Alfalfa
* Mid-size processing facility
* Winter oilseed cover crops



Next Steps

* Implementation
» Alfalfa
» Mid-size processing facility
* Winter oilseed cover crops

« Compare
» Pareto efficiency optimization design
» MCDA

« Stakeholder designs



MnDRIVE, University of Minnesota
USDA-NRCS Conservation Innovation Grant Program
U-Spatial, University of Minnesota
Office of the VP for Research, University of Minnesota

Institute for Renewable Energy and Environment, UMN



Thank you

Nicollet County

Minnesota Seven Mile Creek
watershed

@runckb
runckO14@umn.edu



The Process

Il Geodesign is a design and planning
method which tightly couples the creation
of design proposals with impact
simulations informed by geographic
contexts.

- Flaxman

Geodesign M



User-Centered Design

Users Stakeholders

Haklay & Tobon 2003



User-Centered Design

Users Stakeholders
Skills Goals

Collaborative

Social Process

Haklay & Tobon 2003



User-Centered Design

Users Stakeholders
Skills Goals

Collaborative

Social Process

_ Biophysical and
Sketch Simulate Economic Models

Haklay & Tobén 2003



User-Centered Design

Users

Skills Goals

Social Process

Sketch Simulate

Geodesign System
Affordances

Stakeholders

Collaborative

Biophysical and
Economic Models

Interactions with AN

Haklay & Tobon 2003



User-Centered Design

Users

Skills Goals

Social Process

Sketch Simulate

Geodesign System
Affordances

Signifiers Mappings

Feedback

Stakeholders

Collaborative

Biophysical and
Economic Models

Interactions with AN

User Interface

Haklay & Tobon 2003



User-Centered Design

Iterative

Reconfiguration



User-Centered Design

lterative

Reconfiguration

[Constant]

Re-align Stakeholders’ Goals / Skills >>
Process >> Geodesign Tool



User-Centered Design
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Models + GIS

PostgreSQL/
PostGIS

Tables

Functions

Design Intertace

Server

ArcServer

Feature
Services

Map
Services

Geoprocessing

Soevices




Models + GIS + Design Interface

Client

Web Browser

Esn Javascripl AP

Layers

GP Services AmCharts




Models + GIS + Design Interface

SWAT inputs

- Sediment
-P

- H20O Flow

Y 7 Weather Inputs
S «precipitation
*Temperature

Soils - SSURGO Wind Speed
Digital Elevation Model *Relative Humidity
Management Practices *Solar Radiation

Land Cover (NLCD)

Dalzell et al. 2012



Models + GIS + Design Interface
Carbon

InVEST ezt A Atmosphere

integrated valuation of
ecosystem services
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Dalzell et al. 2012
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GIS
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Design Inte
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_(_B_roup: 1] Bes_ign name: north selective stover-|li_: 2

Carbon Sequestration

Water Yield o Habitat

Sediment Market Retum

Phosphorus

Land use practice

" / o i
_.D Comn //A 1 Conservation tillage % 3 Low phosphorus . § Swibhyass

2 Stover 4 Prairie grass 9 Non designable
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Sediment

Carbon Sequestration
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Market Retum

Carbon Sequestration
: GU“O ﬂ"‘%—;: Habitat
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Water Yield
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% 3 Low phosphorus
4 Prairie grass
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/
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Group: 1  Design name: nbuffers
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Group Design Process

Transformative Learning Through Adaptive GeodesignProcess
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Butler Freeborn

Pocahontas Watonwan

1 1 I [ I 1
0.6 0.8 1.0 0.2 0.4 0.6

Relative Yield [Mass/Area]

Efficiency
Frontier

Non-
Optimized
Frontier

Current
County
Averages

Ewing & Runck 2015




