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Atmospheric Boundary
Layer

The lowest layer of the atmosphere (a sub-layer of
the troposphere).



Indicated by Dune Spacing

The spacing of “giant” sand dunes on Earth peaks
at the atmospheric boundary layer height
(Andreotti et al. 2009).



Indicated by
Huygens Data

The Huygens probe provides a temperature
profile which can indicate location of
atmospheric layers.



Namib desert
(Earth, 1994 radar)

Dune spacing:
500-600 m
(coastal)
1.5-2.5 km

(inland)



Shangri-La
region

(Titan, Cassini
RADAR

Dune spacing

~3 km
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Final Check

The initial dune paper (Andreotti et al.) derived this method of
calculating the boundary layer height:

seasonal temperature variation

Boundary Layer Height =
potential temperature lapse rate
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Final Check

The initial dune paper (Andreotti et al.) derived this method of
calculating the boundary layer height:

seasonal temperature variation

Boundary Layer Height =
potential temperature lapse rate

For a temperature variation = 1-2 K (Tokano
2005) and lapse rate = 0.5K/km (Huygens):

H=2—4km



Conclusion: Based
upon current data
and/or
extrapolations made
from trends in the
Earth’s atmospheri
structure, Titan likely
has a 3 km
atmospheric
boundary layer in its
equatorial latitudes.

Cassini image
(NASA/JPL/Space Science)
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