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Thoughts About Agriculture
m Earth Syst.h
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2) Water Degradation

Omassive increases in water use

© water use tripled in 50 years

© mostly due to agriculture
© 70% irrigation, 20% industry, | 0% domestic

© ~50% of available freshwater flow already co-opted

© result: dry rivers, groundwater depletion

Center for Sustainability and the Global Environment (SACE)
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3) Excess Nutrient Pollution

Omassive release of excess nutrients
© doubling natural nitrogen, phosphorus flows

© polluted lakes and rivers
O coastal “dead zones”

fertilizer use
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We Know the Global
Patterns of Agriculture

Right?

Well Not Really
e e
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Global Census Data

2,299 state / provincial units
and 19,751 county / district units

total of 22,050 census units

from Ramankutty et al., submitted; Monfreda et al., submitted
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Croplands

Pastures
and
Rangelands

from Foley et al., Science, 2005;

/" Ramankutty and Foley, 1999;
SECC movie from www.sage.wisc.edu
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Rice
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Crop NPP C4 Crops as Fraction of Total Crops
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Harvest Ratio Exported Crops
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We Know the Global
Patterns of Deforestation

Right?

Well Not Really
e e
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Gibbs et al., in prep.
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now being incorporated in
climate / carbon cycle
models

Forests regrowing in fallows
may eventually regrow into

mature forest in humid
tropics. Little

regrowth in
miombo (100+ years)
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Lesson #|

©fact: agricultural areas have expanded
© in past 40 years, area increased by ~12%

O fact: agricultural intensification has been far larger
© in past 40 years, irrigated land increased by ~70%
Y fertilizer use increased ~700%
© dramatic loss of cropping diversity

v current approaches are inadequate
v global data products & models basically ignore this

v need to focus on land use practices and
agricultural management

Center for Sustainability and the Global Environment (SAGE)
University of Wisconsin, Madison







Lesson #3

© key point: land use practices are changing quickly;
much more than changing land cover

© massive shifts in the coming years...
© increasing biofuels (maize, sugarcane, oil palm, ...)
Y increasing demands for animal feed
Y increasing participation in global markets

v throw all of our old assumptions about
land use / land cover change out the
window...

Center for Sustainability and the Global Environment (SAGE)
University of Wisconsin, Madison







Land Use
Consequences

Greenhouse Gases

Center for Sustainability and the Global Environment (SAGE)
University of W isconsin, Madison




“It’s the Emissions, Stupid...”

sinks are important, but
emissions are much larger, and
more directly managed...

Center for Sustainability and the Global Environment (SAGE)
University of Wisconsin, Madison




World GHG Emissions Flow Chart
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Points on Greenhouse Gases

© woW! global land use & agriculture, taken
together, contribute more greenhouse gases
than any single societal activity
Y more than global transportation..
© more than global electricity...

© more than global heating...
© more than global manufacturing...

v altogether, agriculture and deforestation appear
to contribute at least 1/3 of all GHG forcing

Center for Sustainability and the Global Environment (SAGE)
University of Wisconsin, Madison







Land Use
Consequences

Physical Climate

Center for Sustainability and the Global Environment (SAGE)
University of W isconsin, Madison




Land Use and Climate
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Center for Sustainability and the Global Environment (SAGE)
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Land Use
Consequences

Other Important Issues

Center for Sustainability and the Global Environment (SAGE)
University of W isconsin, Madison




area (km2)

2030 Governance 2030 Business-as-
Scenario Usual Scenario

change in peak flooding +17% +30%

Souce: Preliminary Results from Coe (SAGE),
Nepstad, Soares-Filho, and McGrath (WHRC)
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Bottom Line

Global Change is
Much More Than CO;
and Global Warming

Center for Sustainability and the Global Environment (SAGE)
University of Wisconsin, Mad ison
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Terrestrial Hydrology Models

with more emphasis on aquatic ecosystems, biogeochemistry










Land Use Practices are
Changing Much Faster
than Land Cover




Current Focus on CO; /
Climate Connection is
Very Short Sighted

Center for Sustainability and the Global Environment (SAGE)
University of W iscons in, Madison




Need More Comprehensive

Framework to Exploring
Changes in Earth System







