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Obijective:

Given two major drivers in the Northern Great Plain s,
climate change and production of biomass for
energy , model alternative landscape trajectories to test

whether land-use patterns driven largely by economi C
considerations are sustainable.
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Alternative biofuels

“First generation” biofuels: food-based biofuels that
are currently commercially available:

— Corn-grain ethanol
— Soybean biodiesel
— Sugar cane ethanol
— Palm oll biodiesel

*Second generation” biofuels: cellulosic biofuels
— Switchgrass
— Diverse prairie biomass
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Forecasting alternative landscapes
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Forecasting alternative landscapes
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Forecasting alternative landscapes
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Example ingredients
used by FORE-SCE

IPCC climate
change
predictions

Policy/program
requirements
and incentives

Contemporary
land-conversion
characteristics

Climate Data |
(DAYMET) Derivatives

Proximity to : Population
Transportation e Data

Modified
1992 NLCD

Agricultural Distance to
Census Urban Centers




FORE-SCE

Regression-based probability
surfaces developed for each
Iand-Cover type Probability Surface:

Clear-cut

Probability Surface:
Deciduous Forest

“| Probability Surface:
Developed/Urban

&
Probability Surface:
Row Crop



Forecasting alternative landscapes
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Forecasting alternative landscapes
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Forecasting alternative landscapes
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Forecasting alternative landscapes
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Services through time
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: FORE-SCE
SocioMod Land Use LCA

Environmental Farm Life Cycle
Economics Analysis

FrogMod WetMod
Wetland Hydrology
ECOSGW and Vegetation

Amphibian Habitats

Wildlife MOdeI EDCM

Wildlife Habitats Individual
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Regional
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Water fowls simulation Wetland Hydrology

| - bl { Introduction
Year 1991 Previous Year | Mext Year C U I

wetland hydrological model simulates

» evapotranspiration (ET), water table
change, and water surface area dynamics
F s inwetlands within a given time pefiod
. - o = Area Dynarmic

i
Water Level
Change
Read more
Parameters
Wetland P2

Period [1/1/1990 - 127311992

Simulate

P2

The model predicts that this
catchment provided adequate
habitat in 1991 to support 1
breeding pair of blue-winged

teal. i L ‘I

Map Water Fowls | Map Water Levels | Download result]fsss

B ® ET0.42 = WaterLevel 0.17 ® Precipitation 0 | October 22, 1992
Bl

The model graphs actual
precipitation and estimates
associated water level and
evapotranspiration for the
selected catchment for a
specified time interval.




Future Midwestern Landscapes
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~» Improve society’s ability to iIncorporate
ecosystem services into decision-making

o Address concerns about biofuels

 Faclilitate development of ecosystem service
markets
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‘| 5.0 Northern Forest
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[]5.2 MIXED WOOD SHIELD
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I 6.2 WESTERN CORDILLERA

8.0 Eastern Temperate Forests
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6.0 Northwestern Forested Mountains S
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Randy Bruins
National Exposure Research Laboratory

U.S. Environmental Protection Agency
Cincinnati, OH
Email: bruins.randy@epa.gov



