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Global Soy Production
Mato Grosso (MT) is a 900,000 km2 
state in the Center-West of Brazil 
that is home to 8% of the world’s 
total soybean production. The 
state is characterized by a dis-
tinct September-April wet season. 
99% of Mato Grosso’s agriculture 
is rain-fed. Average annual pre-
cipitation ranges from 1250 mm in 
the Southeast to 2570 mm in the 
Northwest. The natural land cov-
er of Mato Grosso includes the 
dense forests of the Amazon, the biologically diverse woody 
savannahs of the cerrado, and the wetlands of the pantanal.

What are the landscape dynamics 
within Mato Grosso?

DATA MODIS EVI time series data of land use/land cover change in 
Mato Grosso, Brazil

Conceptual Model of Coupled Natural and Human Systems Focussing 
on Agricultural Development

Econometric Model Methodology

Initial Results

Results
The biophysical attributes of the land new cultivated and 
double cropped in 2011 were significantly different than 
those of the land cultivated in 2001. 

New areas of mechanized agriculture are occurring on 
land with more marginal biophysical attributes.

Highly suitable land seems to prioritized for double crop-
ping rotations 

Monthly climate effect size. 
Only significant months are 
shown. Climate variability is 
most important in the transi-
tions from single-to-double 
cropping and double-to-
single cropping.

Analyze biophysical variables associated with areas 
newly cropped or double cropped
• Soil Moisture (CRU data)
• Temperature (CRU data)
• Precipitation (CRU data)
• Elevation (SRTM data)
• Slope (SRTM data)
• Soy Cost (Derived data)

Box plots of all of the pixels of aggregate new land in 
agriculture (left) and new land in double cropping (right) begin-

ning in 2003. The 2001 and 2002 box plots encapsulate the variabil-
ity of all the cultivated area of those years. The same trend is evi-

dent across all biophysical attributes analyzed.

All new cropland New land in double cropping

We use the results of the remote sensing 
analysis (left panel) to analyze various aspects 
of the drivers and consequences of the land-use 
dynamics occurring within Mato Grosso. 

The center left panel investigates the effects of 
climate variability on land use transitions and 
agricultural development and productivity.

The center right panel considers the biophysical 
constraints on agricultural development, 
specifically expansion.  

The amount of vari-
ance explained by 
space fixed effects, 
time fixed effects, pre-
cipitation variation 
and temperature vari-
ation for four land-use 
transitions.

Globalization of the Export Market

What explains where and when 
agriculture develops?

Is there evidence of a land 
reserve effect?

Key Findings
GIANT /OVER ARCHING FINDING BELONGS HERE

• Total land in agriculture increased from 3 million hectares 
in 2001 to 5.8 million hectares in 2011

• The amount of land in soy-corn double cropping in-
creased 6-fold between 2001 and 2011 from .46 million 
hectares to 2.9 million hectares.

•	Climatic	factors	play	a	significant	role in the decision to 
transition from double cropping to single cropping, and 
single-cropping to double cropping.

• The months in which climate variability is most important 
are those that fall during the transition from wet-to-dry 
season.

• Evidence of a trend in changing agri-climatic attributes 
of new cropland and total land reserve available during 
the study period. 

• Cropland created in 2011 was significantly hotter, at low-
er elevations, drier, farther from markets, and on higher 
slopes than cropland created in 2003

Mato Grosso’s soy and corn exports in 2001 and 2011.  In 2001, 
Mato Grosso exported 4.5 billion kg of soy and 62 million kg of corn. 
In 2011, the state exported nearly 9.7 billion kg of soy and 6 billion 
kg of corn. Arrow thicknesses are related to the magnitude of ag-

gregate soy and corn exports in that year. 

What is the land 
reserve?
The remaining area of 
potential high quality 
cropland in Mato 
Grosso

Data
253 MODIS Enhanced Vegetation Index (EVI) scenes acquired 
between August 2000 and July 2011

Quantitative phenology-based 
metrics
• Growing season standard 
    deviation
• EVI maximum 
• Crop calendars

92 % Accuracy

Enhanced Vegetation Index 
time series of land covers 

present in Mato Grosso

2001 2011

Dominant land transitions

Methodology

Results

Climate variability and agricultural suitability are influencing agricultural expansion and output in a key agricultural region of Brazil 
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