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The Atacama Desert

 One of the driest desert on Earth

Deserts of the world

Human interference has caused an expansion of the desert areas, called desertification, which directly affects
250 million people worldwide.

The world's biggest desert areas:

AUSTRALIA
b Namib :
Great Sandy Desert
Gibson Desert

N Exinly e , ikt Great Victoria Desert
M Arid Simpson Desert

SOURCES: Food and Agriculture Organization of the U.N. (FAO), World Resource Institut, Encyclopzedia Britannica, Harenberg Lexikon
9/30/97 Knight-Ridder Tribune/TIM BARKER



Extreme rainfall events
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Tacna soporté el viernes un récord histérico
de lluvias, segiin Senamhi (VIDEO)

Meteordlogo del Senamhi precisé que las precipitaciones alcanzaron un valor de 23.8 mm/dia. Las lluvias en la region continuaran hasta este
domingo.
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Wet periods in South America

Temperature change (Antarctica)
ummer Insolation (15°S)
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Aim of the study

- The relatively low-frequency but high-intensity events seem to play an important role in
erosion budgets and in the long-term landscape evolution.

The aim is to understand the respective role of :

long-term/continuous erosion vs extreme and rare events
In the erosional processes and on landscape evolution in the Atacama Desert



Study site
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Cosmogenic nuclides concentration
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Paleo concentrations

e Require the age of deposition of the sedimentary
archive

e to correct for loss of atoms due to the radioactive
decay

* to obtain the chronology of the erosive events

t Sampling location

e OSL dating
e 14Cin roots




Results
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Debris flows

Difficulties to transform concentrations into erosion rates . Material that originated from
restrictive areas, therefore not averaging the all catchment

Relatively high concentrations :
- Deposits with material that sitted on the hillslopes for long time : integrated time ~16 ka

- Superficial erosion

t Sampling location



Conclusions

3 erosive modes:

« Modern river deposits = Dry conditions, background signal

» Debris flow deposits = Dry conditions with intense events similar to EI Nino
Low-frequency but high-intensity events dominate the landscape evolution during the

dry phases

« Conglomeratic deposits = long lasting wet conditions (integrating time 3-4 ka)

Fluvial processes dominate the landscape evolution during the wet phases



Thank you

If you have any questions email me at

camille.litty@univ-grenoble-alpes.fr




Erosion rates
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@ Palco taux d'érosion mesurés dans des dépdbts ty pes“debris flow’
(Bekaddour et al., 2014 + en préparation)

® Paléo taux dérosion mesurés dans des dépobdts conglomératiques
(en préparation)

100



