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“{Hugh Hammond Bennett, a soil surveyor 
with the USDA}, recruited a team from the 
University of Wisconsin-Madison, including 
Leopold, and proposed Coon Valley as an 
ideal site for a conservation effort due to its 
location and …

… and the perception that the landowners 
would perhaps be more cooperative there 
than elsewhere. The first watershed project in 
the nation was born. 
(Caroline Schneider, https://www.soils.org/)
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“The Regional Design Process 
… requires interdisciplinary 
teams of two kinds:  a land team
and a people team.”  

“The people team’s mission is to 
acquire a comprehensive 
understanding of the basic needs 
and expectations of the people of 
the region … includes the 
behavioral sciences, which are 
concerned with information about 
human needs.”  

Tomorrow by Design

PHILIP H. LEWIS JR.
(sketch: Recreation in Wisconsin)
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Our team-based strategy for the ThinkWater School program is to 
develop a new approach that can be applied to enhance existing 
watershed planning practices by leveraging an understanding of both 
social and ecological conditions to increase the effectiveness of these 
community efforts. 
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Proud tradition of excellence in building 
the monitoring and support network to 
manage this (part of the) problem. 
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Water quality protection and 
restoration, in a resource 

constrained context, is the 
necessary reliance on community 
resources for implementation of 

these activities -- thus community 
capacity is a LIMITING FACTOR 

in this system.
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APPLIED HUMAN DIMENSIONS SCIENCE is 
the process of describing, explaining, and 
predicting social attitudes, processes, and 
behaviors relevant to understanding how we 
conserve, protect, enhance, or use our natural 
resources. 
(Peroff, 2016; human-dimensions.org)  



CLUE:  Megatrends

Total Cropland
10.1 Million Acres 

(~25% pasture)

Urban Conversion
22,000 acres / year lost

Pasture to Corn
>100,000 acres / year

Our agricultural landscape is in transition … average age, vertical integration, shifts in farming technology will all play a significant 
role in the success of conservation efforts over the next 10-20 years. 

Study Area: 
Big Green Lake 
Watershed 



Big Green Lake

• Listed as impaired (2014) for low 
dissolved oxygen

• Phosphorus loading is primary 
driver of water quality change 

• Agriculture dominates land use 
with only 3% of landscape in 
developed (residential, 
commercial, or industrial) uses
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Research Objectives: 

1. Segment agricultural 
landowners into groups 
distinguished by key 
attitudes and demographic 
characteristics. 

2. Test for significant 
differences between 
attitude groups for 
experience, interest, and 
perceived benefit of 
conservation practices. 

3. Leverage VGI and GIS to 
incorporate attitude data 
into spatial framework, 
while maintaining 
individual respondent 
confidentiality.



Acreage Participation in Survey

51.0% - 62.1%
Estimate (rent + own duplication = 46741)



Demographics:  
Who responded?
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Green Lake Farmer Survey: 
Factors Motivating Conservation Agriculture

Areas for Improvement
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Limiting Factor:  How do we 
enhance capacity?  

Adapted from Davenport (2015)

Social systems
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• Recruitment of resources (members, 

expertise, funding) and public 
participation (individual problem setting). 
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BUILD RELATIONSHIPS & AWARENESS

There is no 1 “new” practice or incentive program that will solve this problem. We will have to build capacity of communities to
respond in order to address water quality challenges … especially in agricultural watersheds.  
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Relationship 
Capacity

Identify Allied Organizations / Build Shared Networks / Search for Consensus  

Community 
Capacity 

for 
Implementation

Member Capacity

Relationship Capacity

Programmatic Capacity

Organizational Capacity

Limiting Factor:  
How do we 
enhance capacity?  



Obj. (1): Segment agricultural landowners into 
groups distinguished by key attitudes and 
demographic characteristics. 

STEP 1. FVE ATTITUDE SCALES (Thompson, 2015)

STEP 2. CLUSTER ANALYSIS
Stewardship Attitudes

Stakeholder Profile:  
Distinguishing 

Variables



Stewardship Attitudes Farm Type
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Stewardship Attitudes

X

Farm Type

Stakeholder Profile:  
Distinguishing 

Variables

Obj. (1): Segment agricultural landowners into 
groups distinguished by key attitudes and 
demographic characteristics. 

STEP 3. ATTITUDE – FARM TYPE RELATIONSHIP

n=169 n=146

n=136
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Obj. (2): Test for significant differences between 
attitude groups for experience, interest, and 
perceived benefit of conservation practices. 



Stewardship Attitudes Farm Type
Stakeholder Profile:  

Distinguishing 
Variables

} 

Demand

Priority

Obj. (2): Test for significant differences between 
attitude groups for experience, interest, and 
perceived benefit of conservation practices. 



Obj. (2): Test for significant differences between 
attitude groups for experience, interest, and 
perceived benefit of conservation practices. 

Comparison Group Group Name Mean Diff. Std. 
Error

Sig. p<.10

EXPERIENCE_13itemSum Active (all) / +Stew, -Bus Active (all) / +Stew, +Bus 6.6 3.0 0.230
Mean = 26.3 Active / -Stew, +Bus 9.1 3.2 0.060 x

Landlord / +Stew, -Bus 10.3 2.8 0.005 x
Landlord / +Stew, +Bus 10.4 3.0 0.009 x
Landlord / -Stew, +Bus 12.8 3.5 0.006 x

INTEREST_13itemSum Active (all) / +Stew, -Bus Active (all) / +Stew, +Bus 8.0 3.2 0.141
Mean = 26.1 Active / -Stew, +Bus 11.0 3.5 0.026 x

Landlord / +Stew, -Bus 1.4 3.0 0.997
Landlord / +Stew, +Bus 11.1 3.2 0.011 x
Landlord / -Stew, +Bus 10.4 3.9 0.085 x

BENEFIT_13itemSum Active (all) / +Stew, -Bus Active (all) / +Stew, +Bus 7.7 2.9 0.094 x
Mean = 30.5 Active / -Stew, +Bus 8.9 3.1 0.059 x

Landlord / +Stew, -Bus -1.5 2.7 0.994
Landlord / +Stew, +Bus 6.1 2.9 0.304
Landlord / -Stew, +Bus 3.5 3.5 0.917

Note: Possible Score Range 0-39; Mean Diff. (Comparison Group-G1, G2, … G6)

• Underserved 
landowner demand 

• Attitude and Farm Type 
affect on Experience

{    }

{     }

{    }

• “Farm as Business” 
priority: Sig. less 
experience, interest, 
and perceived benefit 
of practices. 



Obj. (3): Leverage VGI and GIS to incorporate 
attitude data into spatial framework, while 
maintaining individual respondent confidentiality.

STEP 1. VOLUNTEERED GEOGRAPHIC INFORMATION

STEP 2. LINK WITH UNIQUE SURVEY IDENTIFIER 
• REMOVE IDENTIFYING INFORMATION (NAME, 

ADDRESS, ETC.)
• GROUPED I50 VALID RESPONSES (81.5% 

participation) INTO 7 GEOGRAPHIC GROUPS
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STEP 3. RUN STATISTICAL ANALYSES TO DETERMINE 
PLACE-SPECIFIC MEASURES OF LANDOWNERS’ 
CONSERVATION MOTIVATION

• DEMOGRAPHICS
• # Survey Reponses: 19
• Farmland Owned: 2,122 acres (total)
• Farmland Rented: 690 acres (total)

• STEWARDSHIP ATTITUDE X FARM TYPE
Active  / +Stew, -Bus

7%

Active / 
+Stew, +Bus

29%

Active / -Stew, +Bus
0%

Landlord / +Stew, -
Bus
36%

Landlord / +Stew, 
+Bus
21%

Landlord / -Stew, 
+Bus
7%
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Communicate
• Building the 

organizational capacity 
to collaborate, including 
communication and 
volunteer management 
strategies. 
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Program Capacity

Limiting Factor:  
How do we 
enhance capacity?  

Manage Volunteers
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• Active farmer
• View “farm as a business”, doesn’t 

prioritize conservation goals
• Does NOT view government agencies 

as a partner 

• Landlord (does not farm)
• View conservation goals as priority for 

their land
• View government agencies as a 

partner, express strong likelihood to 
work with existing programs 

Need strategies 
that reach both

EFFECTIVE COMMUNICATION NETWORKS

Future Directions



Respond to Social Conditions

Who are they willing to work with? (Few existing partners) 

Low Demand



Social Data Ownership / Service Boundaries Land Use / Ecological Data

INTEGRATE SOCIAL & ECOLOGICAL DATA

Future Directions

(2020): Partnering with UW-Madison to complete SWAT 
modeling to identify nutrient loading priority areas, integrate 
social-ecological data, develop land management tools. 



Future Directions

RESPOND TO EMERGING STAKEHOLDERS
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• Program development 
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PROGRAM DEVELOPMENT

What is the ultimate ask of farmers?  
How will they know when they’ve done enough? 

Is the level of responsibility being asked of farmers reasonable?

Who has to pay for the maintenance of these conservation services?  



PROGRAM DEVELOPMENT

Sustainable 
Watershed 

Management

Phase 3: 
Coproduction 
of Solutions

Phase 4: 
Outreach & 
Evaluation

Phase 2: 
AgBufferBuilder

Evaluation

Phase 1: 
Landscape 

Analysis

Efforts to Engage
Recruitment of resources 

(members, expertise, 
funding) and public 

participation in determining 
approaches for scaling up 

lessons learned for variable 
width buffer design.

Current Conditions
Representation and evaluations 

models documenting current 
conditions in the watershed and 

opportunities for variable width buffers.  
Alternative Scenarios
Field-based modeling of 
structural constraints (economic, 
tractor movement, conservation 
impact, etc.).

Participatory Design
Working with 2 demonstration farms in the basin 
to collaboratively design variable width buffer 
scenarios for their land with the support of 
AgBufferBuilder & landscape visualizations.

Designing Ecobuffers

Current Phase



PROGRAM DEVELOPMENT



“Landscapes … reveal human culture, 
the values of individuals and their 
community.” 

-- Frederick Steiner
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