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Abstract

Dust is the primary aerosol in Mars’ atmosphere and has strong interactions with visible light from the
Sun and infrared emission from the surface and air. Understanding dust dynamics in the Martian
atmosphere is critical for our understanding of its weather and climate. The rate at which dust is lifted
from the surface at different locations is very difficult to measure yet determines the amount of dust
in the atmosphere at any given time. This thesis investigates the role of near-surface wind stress
(NSWS) and dust lifting rates, using six reanalysis datasets, respectively: MACDA, EMARS, OpenMARS,
ACS-TIRVIM (ExoMars observations of the MY34 Global Dust storm), EMM1 and EMM?2. Following the
parameterization approach by Newman et al. (2002a), areas of agreement and discrepancy among
datasets were identified. Time series analysis revealed consistent results where datasets overlap
temporally. Notably, global dust storms during Martian years 25 and 34 resulted in increased drag
velocities and vertical fluxes. Future work should adopt new methodologies incorporating variable
thresholds and roughness values, enhancing dust lifting rates accuracy and reliability on Mars.
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