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Foci & Importance

A 2011 study focused on the Missisquoi Bay Basin
attributed less phosphorus loading to agricultural

lands than previous analyses. The study estimated that
40% of loading is attributable to streambank erosion,
but does not assign these loads to par ticular land uses.
Man-made structures along river corridors, agricul-
tural drainage, impervious surfaces, and loss of
floodplains and wetlands all contribute to streambank
erosion.

Missisquoi Bay Basin
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DATA SOURCE: Modeling Efforts and Identification of
Critical Source Areas of Phosphorus Within the

Vermont Sector of the Missisquoi Bay Basin. LCBP i
Technical Report #63. December 201 I. QUEBEC
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DATA SOURCE: Updating the Lake Champlain Basin Land Use Data to Impr ove Prediction of Phosphorus Loading. LCBP Technical
Report #54. May 2007. Page 45, Table 2-11
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(SoL, LCBP, 2012, figure 7; page 9)
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Forest Regrowth (Transition)
in Missisiquoi Watershed?

e Tsaietal. (2015) published in Land Use Policy
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IED: Increase Economic Disparity
MAP: Moderately Alleviated
Poverty

LAP: Largely Alleviated Poverty



Journey of Our Modeling Efforts \‘ RACC

Research on Adaptation

Addressing non-point source nutrient pollution <28 . ¢iae change

Phase | .
Land Use ABM: Hydrologic

farmers, 8 land uses Model
(RHESSYys)

Phase ll
Land Use ABM:
farmers, bUsinesses
fesicleheEs, 1S lane!

Lake
Hydrodynamic
Model

UISES

Phase IV
Land Use ABM:
Farmers, businesses,
residences, 15 land
uses, Ag BMPs,
negllatehs

Phase Il
Land Use ABM:
Farmers, businesses,
residences, 15 land
U= A BIVIPS




Land Use Scenarios
Inputs for Hydrologic Model

Business As Usual
2001

Land Use

I Open Water

"1 Urban, Open Space
77 Urban, Low Intensity
Bl Urban, Med Intensity
Il Urban, High Intensity
[ Barren

[ Forest, Deciduous
I Forest, Evergreen

| Forest, Mixed

"1 Shrub

[ Grass

[ Pasture/Hay

I Crops

[ 1 Wetlands, Woody
[ Wetlands, Herbaceous

Pro-Forest
2041

Land Use

Il Open Water

[ Urban, Open Space
[ Urban, Low Intensity
Il Urban, Med Intensity
Il Urban, High Intensity
[ Barren

I Forest, Deciduous
I Forest, Evergreen
[ Forest, Mixed

[ Shrub

[ IGrass

1 Pasture/Hay

I Crops

"] Wetlands, Woody
I Wetlands, Herbaceous

A"&m RQM%
4 EY
: \

Research on Adaptation
to Climate Change

Land Use

I Open Water

[ Urban, Open Space
[ Urban, Low Intensity
Bl Urban, Med Intensity
B Urban, High Intensity
[ Barren

I Forest, Deciduous
I Forest, Evergreen
[ Forest, Mixed

[ Shrub

[ Grass

[ Pasture/Hay

I Crops

[ ] Wetlands, Woody
[ Wetlands, Herbaceous

0 5 10 20 Miles

Pro-Developed
2041

Land Use

B Open Water

[ Urban, Open Space
[ Urban, Low Intensity
Bl Urban, Med Intensity
B Urban, High Intensity
[ Barren

I Forest, Deciduous
B Forest, Evergreen
[ Forest, Mixed

[ Shrub

[ Grass

[ Pasture/Hay

I Crops

[ ] Wetlands, Woody
[ Wetlands, Herbaceous



Preliminary Results:
Runoff to Missisquoi Bay

(AGU 2014: Mohammed et al., 2014; Tsai et al., 2014)
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* Probability of adopting BMPs
— Economic condition

— Social condition

* Past Practice
e Attitude

* Perceived social norm
* Perceived control behaviors

— Land use

* Effectiveness of riparian buffers on reducmg Phosphorous
(Tsai et al., 2016, Journal of Environmental Quality, under
revision)

— Buffer width, slope
— Soil, vegetation, hydrologic conditions, P levels in the fields




BMPs Integration Between

2 RACC

Land Use & Hydrologic Models e
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Regulator Agents

* Regulators response to water quality in
the lake

— Total Phosphorous
— Chlorophyll
* Regulators act on worsening water
quality
— Policy scenarios



{a RACC

Research on Adaptation
’ to Climate Change

* Thank You



Observed Land Use
2011

NLCD Land Cover Classification
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in Missisiquoi Watershed?
e Tsaietal. (2015) published in Land Use Policy
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