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The Atacama Desert

Located in northern Chile, the Atacama Desert 

is the driest desert in the world; rainfall is

less than 10 mm in most locations.
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Atacama Desert

Atacama Desert near Tal Tal, Chile (ca. 1980)

The Pan American Highway was completed in the 1960's

(note original highway construction remnants)
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Precipitation in the Atacama Desert

is associated with reduced upwelling,

particularly during El Nino events

cactus that orients due north

to minimize heat load

shrub that extracts water

from air at humidities < 100%

Copiapoa
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typical coastl wash habitat

in Atacama Desert

(Pan de Azucar)



Plant Ecology  September 8, 2005

5

Copiapoa columna-alba

Copiapoa columna-alba
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Copiapoa columna-alba grow

with a stem oriented due north

and tilted at 50° to minimize

energy absorption by body surface

This orientation maximizes incident radiation on the top

and minimizes incident solar radiation on the sides.
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Nolana mollis, flowering even though there has been no rain in past 4 yr
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Nolana mollis leaves always

appear to have water droplets

even though it has not rained

nor is the humidity at the 

dew point

relative humidities are 60-85 %

salt glandsurface of Nolana mollis leaf
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Energy is required to pump

water inward against a water

potential gradient

typical

humidity

Water Energy

accumulation required

µL cm-2 h -1 mJ cm-2 h -1

95 % 13 2.7

90 % 6 7.0

80 % 2 20.2

available from respiration = 35 mJ cm-2 h -1

Salares de tamarugal, east of Iquique, Chile
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The salares represent evaporation regions where runoff

from the mountains has been washed in and evaporates.

Towards the bottom of the solares, life appears even though 

there is little or no rainfall in these regions. Here groundwater

comes near the surface.

Prosopis tamarugal
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In shallow groundwater regions, Prosopis alba is cultivated.
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Prosopis,

Atacama Desert

rainfall is essentially nonexistant;

plants become established during rare

floods or are planted and watered for one

year; after that no surface water is required
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Tessaria Prosopis
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Depth to groundwater

is 5-15 meters

tap

roots

fine

roots

salares

Prosopis tamarugal and Prosopis alba have an interesting adaptation

to move water from shallow depths and to store it near the surface

for daytime transpiration and to support nutrient acquisition.
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ProsopisHydrogen isotope ratios of soil water

profile under tree profile in open spaces

hydrogen isotope ratio of groundwater is -75 ‰

salt
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roots continue to 15-20 m depth to reach the water table
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The Atacama Desert is very dry and mostly uninhabited.

Certainly you would not want to be stranded without a car.


