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Objective: Impact of Martian Dust Storms on

Dynamical Phenomena “At Distance”
(Non-Local)

Case Studies: .
1. 2001 Planet-Encircling Dust Storm (MY 25,

L5~186° )
2. 2003b Regional Dust Storm (MY26, Ls~316" )
Dynamical Phenomena:

* Teconnection event
* Super-rotating westerly equatorial jet
* Polar vortex anomaly (and “sudden polar warming”)
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Synopsis of the 2001 dust storm
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Synopsis of the 2001 dust storm™
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Teleconnection event

—

Questions

1. What is the origin of such a teleconnection
event?

2. Is this a “teleconnection event”?

3. Does the advection towards the east of the
dust lifted in Hesperia Planum cause the
longitudinal displacement of surface pressure
extrema®?



Thermal tides —
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Teleconnection event

Latitude = —18 degrees
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Teleconnection event
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Time

Latitude = —18 degrees
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Partial conclusions...and further questi

v Hesperia Planum and the Tharsis region were connected at distance
(“teleconnected”) at short time scale via the thermal tides during the onset of
the 2001 planet-encircling dust storm

v" Such non-local effect developed in presence of localized atmospheric forcing
(initial burst of dust in Hesperia Planum)

v There was an effect of such a teleconnection on surface wind stress
(therefore on potential dust lifting), but it can only partially explain the increase
of surface wind stress in the reanalysis.

v How important was eastward dust advection via atmospheric middle-altitude
wind?

v Can we explore the attribution problem (i.e. cause-effect relationship) for the
Initiation of secondary lifting in Tharsis? Effect of teleconnection vs effect of
advection?
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Westerly Equatorial Jet...on
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Westerly Equatorial Jet...on
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