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Spectral data were obtained in three data collection levels: 
(400 to 1100nm), field (400 to 1050nm) and 

satellite (MSS and TM/LANDSAT) in two areas with different 
parent materials. The soil physical and chemical parameters were 
highly correlated with the spectral reflectance pattern of the 
three studied Oxisols. The results showed the importance of 
parent material and texture as influencing parameters of the 
soils spectral pattern. Also, for the soils originated from 
eruptive basic rocks, clear indications were found that 
inferences of soil properties related with iron oxides are 
possible due the strong absorption that occurs in the spectra 
of these soils. 

1. INTRODUCTION 

Developing countries, such as Brazil, are already in the 
technologic stage of constructing and launching in orb remote 
sensing satellites for monitoring their natural resources. 

In this manner, to select sensors bands, for example, increased 
knowledge and understanding of spectral properties of the very 
intensively weathered tropical soils are needed. This is true 
since the majority of soils spectral studies has been realized 
at the northern atmospheric and environment regions. 

Considering agricultural remote sensing and multispectral 
imagery interpretation, it is widely known that there are 
strong soil influences in the crops spectral responses until a 
100% soil coverage is achieved. These influences are due to 
several factors: the crop species, row spacing, maturity stage, 
leaf area index, percent soil cover, planting systems, relief, 
soil types and others. 

New generation of sensors such as TM/LANDSAT and HRV/SPOT have 
different positions and numbers of bands, different spectral 
intervals and radiometric resolutions, comparing to the 
frequently used MSS/LANDSAT sensor. Thus, there are needs of 
better and wider knowledge of the soils and crop canopy 
spectral behaviours than we have presently. 

In this context, the purpose of this study is to provide better 
understanding of the spectral reflectance pattern of three 



important Brazilian Oxisols, utiliz data collected at three 
different levels field and orbit 
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Soil reflectances are strongly inf by soil matter 
content and its compos et ale (1972) found that 
organic matter plays a dominant role in spectral 
properties to Is when matter content exceeds two 
percent. As the organic matter drops below two percent, it 
becomes less effective in masking out the effects of other soil 
constituents. Organic constituents including humic and fulvic 
acid and nonspecific compounds including decomposing plant 
residues are known to reflectance to fferent 
degrees, although the of each has been difficult 
to quantify. 



Soil texture (particle size) also appear to influence soil 
reflectance in varying manners. Stoner and Baumgardner (1980) 
observed that when particle size diminishes the reflectance 
increases for sandv soils; for medium to fine textured soils 
the reverse is true. Montqomery at ale (1976) found that the 
amount of silt present was the major factor influencing the 
level of reflectance in both visible and infrared wavelengths, 
with an increase in the amount of silt causing increases in 
reflectance .. 

Iron oxides content is another of very high importance 
in the soil reflectance .. Stoner et ale (1980) found 
that ferric iron absorption bands can be seen in certain soil 
reflectance curves in the 0.8 and Oe9~m wavelength regions. 
Broad absorption bands at these wavelengths frequently occur 
in high content soils; while a sharp, narrow absorption 
band at 0.9~m is evident in many soils of relatively low or 
even negligible iron content. fferent forms of iron oxides 
are know to impart red and yellow collours to soils. 

Bauer et ale (1980) added that an increase in iron oxide can 
cause a decrease in visible 'reflectance. 

3 .. THE STUDIED 

7he three types of soils, found in two study areas, are 
classified according to the 70 Approximation (USDA, 1973) as 
Oxisols. By the Brazilian System of Soil Clas they 
belong to the following soil great groups: (LR), 
Latossolo Vermelho-Escuro ( ) e (LV). 
According to Comissao de Solos (1982) 
these so~ls are destribed as follows: 

(a) Oxisol/LR: soi originated from bas igneous rocks, 
consequently they show high hematite contents and the colour 
is redder than 3,5.. Generally these soils are very deep, 
clayey and the relief is almost smooth .. They show high total 
iron contents (more than 18%), and have high nutritional 
potentials. 

(b) Oxisol/LE: they are deep mineral soils _and are quite 
permeable and well drained. In this case, there are two soil 
sUbtypes: (b.1)LE-1, which clayey textured, with high 
aluminium and iron sesquioxides contents; it is originated 
from the weathering of fine sediments and from varied 
contributions of basic rocks) (b.2) is sandy textured 
and its parent material is Bauru Sandstone without 
carbonatic cement; it has low nutritional potential. 

(c) Oxisol/LV: these soils are deep, sandy with low contents 
of iron oxides; the dominant clay type is kaolinite and they 
have low bases contents; their parent material are sandy 
sediments. 

4. METHODOLOGY 

The Oxisols: LR, LE-1 and LV were found in AREA-1 (Sao Paulo 
State, Braz - approximately at 22 0 10 B Sand 47 0 15 "W) .. In this 
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area, 1 data were col Ln three different levels: 
laboratory spectrometry, field and, finally, 
digital numbers (DN) extraction from MSS-LANDSAT/CCTs 
(Compatible Computer Tapes) utilizing a Digital Imagery Analyzer. 

In AREA-2 (Sao Paulo State, Brazil - approximately at 200 30'S 
and 48 0 30'W) the Oxisols: LR, LE-2 and LV were found. In this 
area spectral data (DN) were from TM-LANDSAT-5/ 
CCTs (TM 3, TM 4, TM 5 and TM 

5 .. RESULTS AND DI 

The radiance of a scene not only on own 
~~u~~. In this manner, every time it is 
better to take its reflectance (or its 

Sf 

but also on its 
possible, it will be 
reflectance factor) 1978), which only depends on its 
properties and sons in and Ln 

Spectral reflectance factor of a surface can be defined as the 
ratio of radiative flux lected by the in a 
determined cone (defined by the uti zed radiometer) to that 
wich should be reflected in the same direction by a perfect 
diffus surface (white lambertian surface) and rece 
the same irradiance ( f 1978). 

Figure 1 shows the soLI spectral curves of AREA-1 obtained 
in the laboratory (1.a) and in field (1.b) levels. 
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Fig. 1 - Mean spectral curves of the Oxisols: LR, LE-1 and LV 
from AREA-1, obtained in laboratory (1.a) and in 
field (1.b) conditions. 

Analysing these curves, it is clear verified that large 
relative correspondences among spectral behaviours of the three 
studied soils were observed at both data collection data. 
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Thus, it's possible to that the spectrorad~ometry - both 
at laboratory and at field conditions - cou~d be very helpful 
to the ts as an excellent tool in the I survey 
studies .. 

6 

Considering the materials and methods 
work, it was possible to conclude 

this research 
consider what follows. 

Spectral data col z (laboratory, field and 
satellite) one in the 0.4 to 1.1~m spectral 

" Consequently one or another spectral data collection 
level can be utilized according to the possibilities of each 
specific case. 

There was significant correlation between the ld and the 
spectral data. So, spectroradiometry shows good 

to be used as auxiliary tool in pedologic studies. 

Parent material affects significantly the soil parameters (as 
texture, colour cation exchange capacity and others). Thus, 
LE-1 in AREA-1 is spectrally identical to LR, while LE-2 in 

is spectrally similar to LV Oxisols-.-

In this context, the influence on soil spectral response caused 
by the physical and chemical ters (texture, organic matter 
content, moisture and iron oxides contents, between anothers) -
were clearly showed. 



Thus, the quantitative and less subjective tools in collection 
soil spectral data by using spectroradiometric techniques 
appear very promissing. 

Spectroradiometric measurements in the near and medium infrared 
regions should also be carried out to investigate the possible 
contributions of these reflected energies on soil information 
such as soil moisture and iron oxides contents. 
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