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To understand the Martian atmosphere, the study of dust storms, which play a critical role in its dynamics, is crucial. In
particular, the atmosphere is greatly impacted by Global Dust Storms (GDS), which cover the entire planet and occur roughly
once every decade. Spacecraft observations, such as MAVEN, have provided important insights regarding the effects of GDS
on the upper atmosphere of Mars. Due to the difficulties in detecting the lower and middle atmospheres during dust storms,
little is known about the process of its vertical propagation from the lower atmosphere ("50 km), where dust storms happen,
to the upper atmosphere.

In this study, we aim to investigate how non-migrating thermal tides are influenced by GDS, using the Mars Global Climate
Model (GCM). Non-migrating tides are a specific type of thermal tide, that is primarily driven by solar radiation. While
thermal tides typically propagate westward in the opposite direction with Mars’s rotation, non-migrating tides look fixed in
relation to the planet’s surface.

The production of non-migrating tides is mostly dependent on heating in the dust layer, which is significantly altered
during dust storms, particularly GDS. Dust can modify the formation and vertical propagation of non-migrating tides, with
effects potentially extending to the upper atmosphere.

Using the NASA Ames Global Climate Model (GCM), this study analyzes the formation and propagation of non-migrating
tides and changes in atmospheric circulation during GDS. By comparing these findings to normal Martian Years, we aim to
further unravel the influence that GDS has on the atmosphere of Mars.
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