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The aim of this study is to recompile the maximum amount of information about Livingston 
Island’s coastal waters analyzing satellite obtained images. 

Teledetection is defined as the ability to obtain information about an object without the need of a 
physical contact with it, by means of studying the electromagnetic energy reflected or radiated from the 
object itself. Teledetection is based in the fact that materials on the earth surface display their own 
spectral response. However, teledetection is an interesting and useful tool as it allows the study of an 
object from a great distance, which can be located anywhere in the earth surface (including hard to access 
locations), in a fast and economic manner and yielding wide and homogeneous views in a easy to manage 
digital format. 

The Livingstone Island is part of the Southern Shetland archipelagos located at latitude 62º 
south, about 100 Km far from the Antarctic Peninsula and its home of the Spanish Antarctic Base Juan 
Carlos I. 

Three satellite obtained images are used in this work: the first one was taken by the Landsat 4 on 
1989, the second by Landsat 7 on 1999 and, finally, the third by the Spot Satellite on 1991. The one taken 
on 1989 gives us most of the information as it has seven spectral bands which include the thermal channel 
that gives information on the water temperature. 

To obtain valuable results form those pictures an image processing procedure has been 
performed and it constitutes the bulk of the work here presented. 

Initially, a radiometric correction was done, converting all radiometric measurements, yielded by 
the satellite into physical parameters, in our case: the reflectivity, i.e. the relationship between the incident 
flux and the one reflected by a determined surface. Then, by using certain algorithms, the electromagnetic 
radiation was converted into the superficial water temperature.  

With the reflectivity scores the images are grouped into water-type categories having a similar 
spectral behavior. This classification gives us the spectral signature (the behavior of the water-type at 
different wavelengths) of each category to which we assign the corresponding temperature. 

The complete image processing procedure yields three maps of the Livingston Island showing 
the different water-types and another map of the water temperatures. Using those maps we attempt to 
characterize the Livingston Island coastal waters using variables such as the temperature, chemical 
properties, quality, color… and to determine the origins of such waters, for instance, if there exists a 
supply of water from the glaciers to the sea.  

 

 


