
APPENDIX 1 
 
Image processing 
 
Previous to the LULC characterization, the Landsat TM and ETM+ images were 
corrected both geometrically and radiometrically. First, the images were co-registered 
with a first-order polynomial using one on them as reference. More than thirty ground 
control points per image were selected (road intersections, corners of parcels, etc.). The 
root mean square (RMS) errors of the processes were lower to 1.8 pixels. Using a 
nearest neighbour routine, images were resampled to the same projection system 
(Transverse Mercator -Gauss Kruger-, zones 3-7; datum WGS84). We then performed 
partial atmospheric corrections due the lack in some images of convincing “dark” or 
“invariant objects”. Following the methodology proposed by Stumpf (1992) and the 
protocol customized by J. Tiffenberg (FCEN - Universidad de Buenos Aires) we 
corrected the Rayleigh effect over images. The Rayleigh scattering is the most 
significant scattering effect and occurs when radiation interacts with atmosphere 
molecules smaller than the radiation's wavelength (oxygen and nitrogen); it affects 
principally the visible bands of TM or ETM+ sensors. Due to the small field of view of 
these sensors, the method assumes that atmospheric conditions within each individual 
scene are homogeneous, and thus the correction factor was a constant for each channel 
in each scene and acquisition date. The list of the 39 satellite cloud-free images used in 
these characterizations is presented in Table A1.1. 
 



Table A1.1. List of the 39 TM y ETM+ satellite images used in the land cover land use 
characterizations in each pilot area (scene) and both periods. We detailed the subunit 
that is comprised in each area. Abbreviations: INPE, Instituto Nacional de Pesquisas 
Espaciais; CONAE, Comisión Nacional de Actividades Espaciales. 

Landsat Path Row Date Source Subunit 

5 08/16/1988 INPE 
06/12/2002 7 

222 083 

12/21/2002 
CONAE 

Northern Campos  
Southern Campos  

5 03/14/1987 USGS 
06/19/2002 
01/29/2003 

7 
223 081 

03/18/2003 

CONAE 
Northern Campos  
 

11/03/1988 5 
12/20/1988 

INPE 

07/28/2002 
09/14/2002 

7 

224 080 

04/10/2003 

CONAE 

Northern Campos  
 

11/02/1988 5 
02/06/1989 

INPE 

10/16/2002 
01/04/2003 

7 

224 086 

01/20/2003 

CONAE 

Southern Pampa  
Flooding Pampa  

12/03/1985 5 
02/05/1986 

INPE 

09/05/2002 
12/26/2002 

7 

225 082 

01/27/2003 

CONAE 

Mesopotamic Pampa  
Northern Campos  
 

11/25/1988 USGS 
01/12/1989 INPE 
11/03/2003 
12/05/2003 

5 225 083 

03/26/2004 

CONAE 

Mesopotamic Pampa  
Northern Campos  
Southern Campos 

11/07/1988 
02/27/1989 

INPE 

11/01/2003 
12/19/2003 
02/21/2004 

5 227 083 

04/25/2004 

CONAE 

Flat Inland Pampa  
Rolling Pampa  

5 04/14/1989 USGS 
09/17/2002 
11/04/2002 
01/23/2003 
02/24/2003 

7 
229 084 

04/13/2003 

CONAE 
West Inland Pampa  

 
We used a spectral library of the land covers of the region based on: 1) records of use on 
individual plots obtained from farmer’s associations (AACREA), and 2) more than 
2,500 independent ground control points visited in several field surveys over the 
Argentinean and Uruguayan study areas (2002-2004 period), generated for the current 
and previous descriptions (Guerschman et al. 2003, Laboratorio de Análisis Regional y 
Teledetección 2004, Baldi et al. 2006) (Fig. A1.1). Even though our library was based 
on Landsat data, we present in order to show a typical annual behaviour of the main 



land covers of the Río de la Plata Grassland region, a 16 days-based description 
generated by the extraction of MODIS 13Q1 NDVI information for a selected group of 
ground control points collected all over the study region. Landsat original signatures can 
be seen in Guerschman et al. study (2003). 
 

 
Fig. A1.1. Typical spectral signatures of the main land cover types of the Río de la Plata 
Grassland region using MODIS 13Q1 NDVI temporal series for the June 2003 / May 
2004 period. The blue signature in the croplands panel represents a plot in where winter 
and summer crops were sown in the same growing period. 


