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Correlation between the meteo parameters

The large error bars shown are 
probably mainly due to the 

different dependence of plotted 
quantities on the distance 

between the vortex and the 
station

F.i. we expect: 

dP ∝
1

d2
dE ∝

1

d3



Impact parameter

R 
vortex radius

dm

impact parameter

𝜃𝑣𝑟 = 𝜃𝑑 −
𝜋

2

s 
translational speed

Vr
rotatory speed

d 
distance

v𝑡𝑥 𝑑 = 𝑠 + v𝑟 𝑑
𝑑𝑚
𝑑
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Rankine Vortex Model

Concordant rotation Discordant rotation
𝑡 = ±

𝑑𝑚
𝑠



2017 Sahara field Campaign
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Translational speed

relative velocity of the 
vortex

do at t=to

impact parameter

𝜃𝑣𝑟(𝑡𝑜) = 𝜃𝑠

total wind that 
we measure

𝒘 𝑡 = 𝐕𝒕 𝑡 − 𝒃

𝐕𝒕 𝑡 ≡ (𝑢, 𝑣)

operatively:

w 𝑡 = 𝑢 𝑡 − ത𝑢 2 + 𝑣 𝑡 − ҧ𝑣 2

b≡ ത𝑢, ҧ𝑣

w is the composition of the vortex 
translational and rotation

w= (𝑣𝑟|| + 𝑏, 𝑠⊥ + 𝑣𝑟⊥)

𝒘 𝑡 = 𝒗𝒓 𝑡 + 𝒔 − 𝒃

we define the 2 component:
|| and ⊥ to b  



Deviation from the 
environmental wind



Conclusions
during various field campaign in the Sahara desert
we acquired a meteorological and electric field data for hundreds of dust devils

we focused on the study of dust devils physics as an analogue of the Martian case

we studied:

- the electric proprieties of the events

- methodologies to retrieve the intrinsic vortex parameters
through the resolution of the geometrical parameters of the encounters

Next
comparison of the translational motion model results with the one retrieved using the dust devils 
images

study of the relations between the dust devils deviation from the environmental wind direction and 
the vortex meteorological characteristics

the study of the 
encounters impact parameter

the study of the dust devils 
translational motion






