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Agricultural Intensification in Mato Grosso
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Land-use change in Mato Grosso, Brazil Over 5,400km  of forestland was converted directly to cropland in 

5 2
Mato Grosso between 2001 and 2004. From 2001-2006, 100,000km  of land—roughly twice the size of 

6Massachusetts—was converted to mechanized agriculture.   With the signing of the Soy Moratorium, 
exporters agreed to boycott soy grown on land within the Amazon rainforest biome deforested after 2006. 
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Above: Deforestation versus intensification As the rate of 
deforestation decreased in the latter half of the last 
decade, the amount of multi-cropped agricultural land 
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nearly doubled.  

Right: Economic, deforestation, and cropping trends 
The exchange rate of the Brazilian real may be correlated 
to the expansion and intensification of cropland. The 
depreciation of the real that occurred during the 
beginning of the last decade coincides with the rapid 
expansion and intensification of cropland between the 
2001 and 2004 growing seasons. Moreover, as the real 
regained its value in the global market, expansion and 
intensification in Mato Grosso decreased. 

Economic Trends

3. Once land-use and land-cover were spatially deteremined for each growing year, 
annual changes were quantified and mapped. 

2.

All MODIS 16-day Enhanced Vegetation Index (EVI) data (MODIS13Q1) observed 
over Mato Grosso since August 2000 were acquired and processed. Invalid or low 
quality pixels were replaced with values interpolated from the surrounding pixels. 

1.

Research Goals

 Determine the nature of 
cropland expansion and multi-
cropping intensification in Mato 
Grosso, Brazil between 2001-
2012

 Determine the types of crops 
and their spatial distribution

 Explain and attribute land-use 
and land-cover change by 
determining the spatially and 
temporally variable drivers of 
intensification

Field Site: Mato Grosso, Brazil 
Brazil, ranked third in world grain exports, has both 
extensified and intensified large quantities of land since the 
1970s. Much of this LULCC has occurred in the state of 

1Mato Grosso, Brazil’s top producer of soy and beef .  
Comparable to the American Midwest in farm size, capital 

3intensity, and the verticalization of agricultural enterprises , 
Mato Grosso has been characterized as a neoliberal 

2agricultural frontier . 

The resulting EVI time series (a growing year  was defined to begin at Day 225 of 
the previous year and to end at Day 209 of the growing year) over Mato Grosso, 
Brazil was then analyzed to determine specific thresholds associated with the 
phenologies of various land-classes: forest, pasture, and cropland.  These thresholds 
incorporated both the width and the height of various peaks and valleys within the 
time series in order to differentiate between forest, pasture, and single- and multi-
cropping. 

Methods
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Classification Soy Cotton Soy/Corn Soy/Cotton Sugarcane Pasture Soy/Millet Forest Unknown Row Total

Soy 3 3

Cotton 3 3

Soy/Corn 45 7 1 53

Soy/Cotton 1 11 12

Sugarcane 0 0

Pasture 1 1

Soy/Millet 0

Forest 6 6

Unknown 4 3 1 1 9

Column Total 7 4 48 18 1 2 1 6 0 87

OVERALL ACCURACY = 79.3%              K  = .67HAT

Validation 87 validation points were acquired in March, 2011. Extensive field work will be performed in 
Mato Grosso throughout the summer of 2012 to collect more validation points. 

Future Work: Determination of Specific Crops

Right: Crop Differentiation Methodology
Decision trees have been effectively utilized to 

8differentiate between crop type in Mato Grosso.  
Although corn and soy and cotton have often 
been classified as “economic crops” because 
their phenologies are so similar, it has been 
shown that corn, and soy differ in growing season 
length and, resulting from their unique leaf area 
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indices, peak EVI.  Thus, both growing season 
length and the maxima of each EVI peak are 
taken into account when implimenting thresholds 
to differentiate between crop type. 

Land-use land-cover change times series Examples of LULCC in Mato Grosso, Brazil as evidenced with 
MODIS EVI data

Soy Moratorium signed

Above: Preliminary results for the 2011 growing year
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