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Cerrado Biome:
Tropical savanna environment

2nd largest biome in Brazil (2
million kn)

Highest biodiversity of all
tropical savannas

Undergoing rapid conversion
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Thelargestproducer of
soy,beef and cottonin

~ 60 million ha of
cultivated pasture

~ 80 million head of
cattle (1.1 head/ha)

National contribution:
Beef: 55%

Soybean: 63%
Cotton: 89%
Coffee: 50%
Corn: 44%
Rice: 37%



Soybean led the agricultural boom

Largest increases in soy
production came from areas of
Cerrado
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Sugar/ethanol: expanding rapidly

A Brazil: sugar cane production increafi®b in 5yrs
A Largely due to increased production @errado

Centro-Oeste Sugarcane area (ha)
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Goals of this project:

Quantify land use and land cover changes in the last decade
and relate to biophysical and human drivers

Simulate scenarios of future land cover and land use change
as function of regional drivers

Assess impacts of historical and future changes g, B,
N.O, CH,, and climate



Quantifying Land Cover and Use Change

Brazilian NationaCerrado Deforestation Map
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Municipallevel deforestation in last decade
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Annual deforestation withiCerrado region
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Genivalet al. (2011)



Differing deforestation dynamics?

Increased agricultural

. . : -—AMmazon
production in both regions —~
Cerrado
£
Decreased clearing in the >
. ]
Amazon but increased o
clearing in theCerrado s \
a
5
In Amazon new laws, =
protected areas, and .
enforcement appear to 2007 2008 2009 2010 2011 2012
reduce deforestation in

both biomes

Source: IBGE, LAPIG/UFG Galfordet al.
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Sugarcane expansion in Cerrado
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Sugarcane is expanding predominantly over existing
commodities
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Aplying products t unerstand effects on
historical HO, C, N,O, and CH,




Cerrado deforestation and carbon flux

A 25,000 kmd cleared 20072012
A Doubling of direct emissions

'07-'08 '08-09 '09-'10 '10-'11 '11-'12

Galfordet al. Source:WHRC, LAPIG/UMG



Cerradofires: carbon and N fluxes

A 2010:7,500krhburned
A N,O and CH, important

Galfordet al. Source: MODIS, LAPIG/UMG




Significant and complex hydrologic response

MOD16 Evapotransp'firatiéh“"‘""'

Large decrease in mean ET ove
deforested regions (e.g30%)

Total ET 2012
e 1800 mm

- 0mm

Large increase in mean ET rate
In years following fires

Macedoet al.; Galfordet al.



Land avallable for agriculture
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Scenarios of future land use change

Weights of evidence,
econometric model to
predict land use and land
cover transitions

Start by relating existing
distribution of crops and
pasture to biophysical and
Infrastructure characteristics
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Ferreira et al.




Annual deforestation (km?)

Annual deforestation (km?)
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Sugar cane and relationships to infrastructure
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Agroclimaticzoning derived fosoy cocoa, wheat and cottor
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L. Lima et al.



Physical and logistic suitability for Soy
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Potential rents for soybean crops in Braail2009 prices
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L.Lima et al.




Highest rentfor sugarcane, soy, and corn
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Crop suitability
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Suitablepastureland for crops. Of 230 M ha of pasturelaraisyut 140M

hais judged suitabléor various types of crops.

SoaresFilhoet al.



Simulated deforestation probability 202209
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Simulated vegetation change 2aA@b0
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Simulated climate and crop yield as function of
deforestation and GHG scenarios

(a) CONTROL
(b) BAU 2020 (¢c) BAU 2050
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non forest

Oliveira et al., In review



Climate changes from remote (GHG) and local
(deforestation)

Deforestation reduces rainfall to point where
soy is no longer viable in portions of region Oliveira et al.. in review



