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Project objective: 
To analyze the potential of combined use of ALOS-3 and ALOS-4 
data sets to monitor the agricultural expansion in the Brazilian 
Cerrado and Amazon (so far, not reached)

Project areas: 
Consolidated and new agricultural frontiers in the Brazilian 
Cerrado and ecotone between Cerrado and Amazon regions

Project outline and objectives



1 = old agricultural frontier
(Cerrado)

2 =  old agricultural frontier
(Cerrado/Amazon ecotone)

3 = newest agricultural
frontier (MATOPIBA)

3



ALOS-2 and ALOS-4 data processing to monitor double cropping 
system (Sigma0, polarimetric decomposition, GLCM textural 
features)

ALOS-3 data processing to identify pastures with different 
degradation levels (reflectance data, vegetation indices, linear 
mixture model)

Validation: field data and PlanetScope monthly mosaics from 
NCIFI.

Methods



§ Lack of speckle-free images for comparison
§ Most of the judgments are based on visual 

analysis
§ Good filter should preserve mean value, reduce 

variance and do not add artifacts (borders and 
shadings)

§ Seven filters were evaluated with α.β estimation
approach (goal: α.β = 0) 

§ Best filter: Gamma Map COSMO-SkyMed, Sentinel-1, ALOS-4 
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Data sets:
149 Sentinel-1 SLC and GRD scenes (2017-2021)
Sigma0 and H-α polarimetric decomposition

SAR vegetation indices:
Dual-pol radar vegetation index (DpRVI)
Polarimetric radar vegetation index (PRVI)
Radar vegetation index (RVI) )
Dual-pol)
Modified dual-pol SAR vegetation index (DPSV



Bussinger, J.; Baptista, G.M.; Sano, E.E.; Leal, F.A. Understanding the spatio-
temporal behavior of Sentinel-1 SAR vegetation indices over the Brazilian
savanna. IEEE Trans. Geosci. Remote Sens. 2023 (under review).

Data sets (2017-2021):
149 Sentinel-1 SLC and GRD scenes
Sigma0 and Freeman H-α decomposition

SAR vegetation indices:
Dual-pol radar vegetation index (DpRVI)
Polarimetric radar vegetation index (PRVI)
Radar vegetation index (RVI) )
Dual-pol SAR vegetation index (DPSVI)
Modified dual-pol SAR vegetation index (DPSV)



Sensitive to:

Seasonality
Veg structure



Best SAR VIs:
DpRVI
RVI

Same analysis for ALOS-4 





C-VV:
-2.0 dB from
Apr/May to
Sept/Oct

C-VH:
-2.3 dB

INPE: 
DETER-R
(Sentinel-1)

IBAMA/JICA/JAXA:
JJ-FAST
(ALOS-2)



Challenges in monitoring Cerradós agriculture with RS

Large scale grain production

New environmentally
sustainable land
managements:
§ Double cropping
§ Crop-livestock

integration

Mostly rainfed production

Different planting dates



Millet/sorghum



Definition of degradation is region-dependent
Most of the parameters are not sensitive to RS (e.g., soil
fertility and soil erosion)

Mapping degraded pastures of the Cerrado: Current top priority
in Brazil

What are the
contributions of
ALOS-3 & 
ALOS-4?

Key issue: time 
series of RS 
data



Thanks a lot !

edson.sano@embrapa.br


