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Central Question
How will ecosystem 

services vary and how 
can they be sustained 

in the Yahara River 
watershed as climate, 
land use, land cover, 

the built environment, 
and human demands 
change in the future?

2015-2070



Surface Water Quality



Modeling Approach
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Model Suite



Effects of Precipitation, Tillage, Soil P 
Concentration, and Manure Rate on 

Field-Scale P loading

Legacy PTillage Manure 
ApplicationPrecipitation

For a typical 
Wisconsin cornfield…

VS VSVS

…how do these factors 
compare in a given year?



Field-Scale Evaluation of P Module: 
Runoff, Sediment, and Runoff P
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OBS data from Discovery and Pioneer Farms, Stuntebeck et al. 2011



Field-Scale Calibration of P Module: 
Manure Application and Tillage
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MT     = Manure, Tilled
MNT   = Manure, No Till
NMT   = No Manure, Tilled
NMNT = No Manure, No Till 



Results: Effects of precipitation, tillage, soil P 
concentration, and manure rate on P load 

DRY AVE WET CC0

1

2

3

4

5

6

7





DRY AVE WET CC 1 2 3 40

0.5

1

1.5

2









DRY AVE WET CC

DRY AVE WET CC0

1

2

3

4

5

6

7

8









DRY AVE WET CC

DRY = 1988 (historic drought)
AVE  = 2011 (average precipitation)
WET = 2008 (historic flooding)
CC    = WET + 20% (artificial “climate change” year)
Location: northern Yahara Watershed
Manure applied Oct 1; Tilled on Oct 2
Slope: 4%
Soil type: silt loam

Simulation Details

TillNoTill
soil P (20-140ppm)

manure rate (0-25t/a)

Legend

Increase in sediment P 
(lb ac-1)

Increase in DRP 
(lb ac-1)

Increase in total P 
(lb ac-1)



Summary

Our results emphasize:

• the threat of increasing precipitation

• the possible* benefits of conservation tillage

• the overarching problem of soil P accumulation



(USGS data from Lathrop & Carpenter, 2011)

No trend in loads since 1976 despite mitigation efforts. 

Future Work: 
Historical drivers of water quality



yahara2070.org
Abandonment and Renewal Connected Communities

Nested WatershedsAccelerated Innovation



Backups



Integrated Scenarios =


•  Qualitative Narratives
•  Quantitative Modeling

•  Biophysical Field Studies / 
Monitoring

•  Landscape Analyses of 
Ecosystem Services

•  Regional Governance

Research Elements

Narratives

Models



Model simulations: 
quantitative 

illustrations of the 
four storylines

Development of four 
storylines for 2070, based
 on local stakeholder input

Field data Validation

Identification of drivers of 
change, such as climate, socio-
economic factors, land use, and 

agricultural management

Analysis of 
watershed 
governance

Potential future 
ecological 
conditions 

affecting the state 
of human well-

being 
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Non-point Source Nutrient Pollution


