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entering Vermont’s rivers and water bodies

leading to harmful algal bloorms (HABSs).
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What level of efficacy and adoption of (or

investment in) nutrient management
practices (NMPs) by individuals across the
landscape will lead to improved resilience in
water quality conditions in Lake Champlain’s

impacted bays under extreme event and future

climate scenarios?




Approach

Use an integrated assessment
model (IAM) linking climate,
land use and land cover, hydrology
and lake dynamics to explore
phase space of intervention and
action on system resilience to
extreme events and future climate

scenarios.

|AM Model Cascade

Climate

Land Use & Land Cover
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Lake Model




|AM Model Cascade

Major model changes:

Downscaled ALL ABM w/NMP Adoption
Climate

Scenarios

@© v Adoption

Hydrologic Model
(e.g. RHESSys)

Lake Model:

Bloom Dynamics




Land Use Agent Based Model

Agent 2, 56
College, 7 acres, Crop

Agent 3, 67
No College, 275 acres

Land use type: Crop Agent N, 52
College, 50 acres, Forest



Land Use Agent Based Model




To reduce excess
nutrient input to
lake, suite of
Nutrient
Management
Practices (NMPs)
implemented across
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To reduce excess
nutrient input to
lake, suite of
Nutrient
Management
Practices (NMPs)
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To reduce excess :
nutrient input to Landowner Populations
lake, suite of

Nutrient Farmers Households

Management (9 BMPs) (7 BMPs/GSI)
Practices (NMPs)

Foresters Firms

(TBD AMP) (TBD GSl)

implemented across
the watershed.
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BMP Adoption within BREE ALL ABM

ALL ABM Landowner Populations

Firms
(TBD GSI)

Foresters
(TBD AMP)

Farmers Households
(9 BMPs) (7 BMPs/GSlI)

2 waves of survey 1 wave of survey data

BREE Data data (2013, 2016) (2015)

Regulation

Expert Input
(Farmer Survey)
Validation AAFM Ag BMP Needed for study VT State Current Use
Data Database (+) area (-) Database (+)
" Zia et al. 201X Coleman et al. 201X
Publications )

(Today’s Focus) (in revision)

Not shown: Municipal Agents in the GovNET model (19 BMP/GSI); Streams/Roads




BMP Adoption within BREE ALL ABM

ALL ABM Landowner Populations

Foresters
(TBD AMP)

Farmers
(9 BMPs)

2 waves of survey

BREE Data data (2013, 2016)

Expert Input
(Farmer Survey)

Validation AAFM Ag BMP
Data Database (+) Database (+)

Publications Ak et all, 2001 Intern Mikayla
(Today’s Focus) Summer 2018

VT State Current Use

Not shown: Municipal Agents in the GovNET model (19 BMP/GSI); Streams/Roads



Who, and how likely are people — farms — to adopt
specific best management practices?




Who, and how likely are people — farms — to adopt
specific best management practices?

Theory of Planned Behavior (TPB) to build a model of likely adoption
for each BMP




Theory of Planned Behavior
Structural Equation Models

(Azjen, 1991)
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Theory of Planned Behavior
Age Structural Equation Models
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Theory of Planned Behavior
Age Structural Equation Models
(Azjen, 1991)
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Theory of Planned Behavior
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Nutrient
Inputs

a) Soil Testing

b) NPK Application
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FIVE High Level Take Aways

1: Perceived Behavioral Controlis the largest and statistically significant driver of farm intention to adopt
all BMPs measured.

2. Holding a Conservation Easement is a statistically significant (x4 BMPs) positive influence on Perceived
Behavioral Control.

3. Being a Large Farm and having a College Education each have a positive influence on adoption.
4. Experiencing a Net Loss in the last three years each have a negative influence on Attitude about all BMPs
5. Increased Age has a negative impact on Perceived Social Norms around BMP adoption.

Two General Observations

1: Cropping practices (x3) have similar patterns of influence

2: Manure Setbacks BMP has different pattern of influence compared to all the other BMPs measurg
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FIVE High Level Take Aways

1: Perceived Behavioral Control is the largest and statistically significant driver of farm intention to adopt for
all BMPs measured.

2. Holding a Conservation Easement is a statistically significant (x4 BMPs) positive influence on Perceived ‘
Behavioral Control.

3. Being a Large Farm and having a College Education each have a positive influence on adoption.

4. Experiencing a Net Loss in the last three years each have a negative influence on Attitude about all BMPs
5. Increased Age has a negative impact on Perceived Social Norms around BMP adoption.

Two General Observations

1: Cropping practices (x3) have similar patterns of influence

2: Manure Setbacks BMP has different pattern of influence compared to all the other BMPs measured
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|AM Model Cascade

Major model changes:

Downscaled ALL ABM w/NMP Adoption
Climate

Scenarios
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a Downstream impact of NMP

adoption in lake nutrient loading

Hydrologic Model
(e.g. RHESSys)

Lake Model:
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|AM Model Scenarios: Farm Nutrient Management

2 X RCP
(4.5, 8.5)

144 Scenarios

Downscaled
Climate
Scenarios

ALL ABM w/NMP Adoption k

Hydrologic Model
(e.g. RHESSys)

Lake Model:
Bloom Dynamics

4 x Land Cover
(BAU, pro-Ag, pro-
dev, pro-forest)

3 x NMP Adoption
(BAU, high, low)

3 x Reduction Efficacy
(mean, +/- sd)



Up Next... How does feedback from the Lake affect adoption?

Downscaled
Climate

ALL ABM w/NMP Adoption

Scenarios

Hydrologic Model
(e.g. RHESSys)

Lake Model:
Bloom Dynamics

Major model changes:

@© v Adoption

a Downstream impact of NMP

adoption in lake nutrient loading

e Lake water quality feedback to

regulator agent



BREE Post-doc & Graduate Student Seminar Report

Frequency:
In Attendance:

Activity:

Future:

Met once weekly during 2017 Fall and 2018 Spring Semester
All BREE Post-docs & Grad Students

1. Mini-Talks on Professional Skills Topics (e.g. How to give a good presentation,

Elevator Pitch/jargon, Surviving the Constant Information Deluge)
2. Research Talks — updates and practice talks in a peer environment

Plan to add guest speakers in fall on topics of both research

& professional interest
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MISSISQUOI BASE LOAD

Wastewater
1%

Forest
15%

Agriculture
42%

Stream
30%

Base loading based on SWAT model used in U.S. EPA TMDL
PC: VPR; St Albans Messenger; MacLennan Farm, VT Beachcomber
Wonderlustforone.com




Alternative Question Framing: To what extent
can individual action across the landscape — I.e.
adoption of nutrient management practices
(NMPs) — address the problem of excess

nutrient availability in the lake system under
uncertain and extreme climate scenarios?




