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Mars & dust

• Dust: omnipresent

– Surface: dust cover (rover problems)

– Atmosphere: dust clouds & dust aerosols

NASA/JPL-
Caltech/MSSS

2



Mars & dust

• Dust: omnipresent

– Surface: dust cover (rover problems)

– Atmosphere: dust clouds & dust aerosols

• Dust dynamics: lifting mechanisms?

– Dust devils
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Mars & dust

• Link between the different length scales?

– From global …
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Mars & dust

• Link between the different length scales?

– From global … to regional …
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Mars & dust
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• Link between the different 
length scales?

– From global … to regional … to 
local
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Mars & dust

• Link between the different 
length scales?

– From global … to regional … to 
local

30 m

• Slope flows (RSL): 

– Initially: associated with liquid water (2011/2015)

– Now: link with dust (2020)→ precise dust 
movement mechanisms unknown



CO2 gas 
absorption

Dust
particles

CO2 gas

• Method principle: IR 
spectroscopy: 2 µm CO2 gas

Storm detection
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Reduced CO2

path

• Method principle: IR 
spectroscopy: 2 µm CO2 gas

– Band depth decrease

– Physical model: depth prediction
(clear atmosphere)

CO2 gas

Storm detection

Dust
particles
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Storm detection

• A detection: 
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Storm detection

• A detection: 
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Storm detection
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• A detection: 
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Storm detection

• A detection: 
Large deviation: 

observation << prediction

13



Storm detection

• Preliminary algorithm version: 10% dataset

• Spatial distribution: 
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• Spatial distribution: more
dust storms where slope 
flows have been detected. McEwen et al., 2011, Science
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Storm detection
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Conclusion

• New method developed

• Dust storms characterization (spatial & 
temporal)

• Identify connections: dust storms & slopes flow
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Thanks for your attention!

https://www.space.com/4876-female-figure-mars-rock.html

A frozen 
Martian 

woman ? 
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