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the view from space Salar de Atacama — Lithium Mine

With its area of about 3050 km? the Salar de Atacama in Chile
covers is the largest salt flat or saltpan of this country. It is a plain
located at an elevation of 2300 m above sea level in the mountain
range of the Andes. The surface of the salar consists of salts mixed
with sand, which gives it a brownish colour in the satellite image.

The surrounding mountain ranges block clouds from reaching the
region, which receives only extremely small amounts of
precipitation. With only 2 mm rain per year it is among the driest
regions in the world. The water from the scarce precipitation in the
surrounding mountains is enriched with minerals and salts and
flows to the lowest point, the saltpan. Here the water evaporates,
leading to a concentration of the minerals and salts.

This process has formed a deep body of brine that reaches down to
1.7 km below the surface. It consists mostly of sodium chloride
(about 90%) and is rich in lithium, potassium, magnesium, and
boron. The brine is pumped to the surface of the salar, where the
water evaporates at the extremely high evaporation rate of 3500
mm per year, leading to an enrichment of the salts. This special
situation has made the Salar de Atacama one of the most important
lithium production sites, with about 36 percent of the global lithium
production and about 27 percent of the worldwide known lithium
reserves. The chemical element lithium has become an increasingly
important resource, because it is used in the production of efficient
battery cells needed e.g. in electric cars and smartphones.

The false colour infrared satellite images in the map above show
vegetation in red. In this barren environment only small patches of
vegetation along the eastern rim of the salt flat can be seen. The
region is home to the Andean flamingos that suffer from the
deterioration of their habitat by the mining activities.

Satellite images (from top to bottom]:
1990-01-07, Landsat5
2000-01-03, Landsat5
2010-01-14, Landsath
2023-01-18, Sentinel-2
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Exercises

e Look at the satellite image from 1985 and describe the structures you can identify.

e  Which traces of human activity can you see on and around the homogeneous brown area of the salt
pan?

o Now look at the satellite images from 1990 and 2000. What has changed? What could be the source
of the line raster crossing the salt pan?

o Now look at the satellite image from 2020 and compare with the other images. Using the scale bar,
try to estimate the extension of the saltpans used to produce lithium. Are there significant changes in
the areas around the saltpans, too?

Additional Material

View over the salt crust of the Salar de Atacama (photograph: Pierre J-P Bachelot]

Links and Sources

o https://www.esa.int/ESA_Multimedia/Videos/2017/11/Earth_from_Space_Salar_de_Atacama - video
describing the development of the mining activities

e https://www.esa.int/ESA_Multimedia/Images/2020/05/Atacama_minerals - example of another mine

e https://www.esa.int/Applications/Observing the Earth/The Atacama Desert Chile - a 2004 Envisat
image of the Salar de Atacama

o https://www.esa.int/ESA_Multimedia/ITmages/2017/11/Salar_de_Atacama_Chile - Sentinel-2 image of the
west of the Salar de Atacama highlighting geological structures
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