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Summer Shamal, a strong low-level northwesterly wind in the Middle Eastern region, is the major
trigger for dust storm activity with a broad impact on regional transport and human safety. Due to
the scarcity of high-frequency data, near-ground turbulent mixing analyses under Shamal are still
rare. The current study investigates the near-surface turbulence characteristics of the atmospheric
boundary layer (ABL) in the coastal region of Qatar under summer Shamal conditions (26.08 N,
51.36 E). The results show that, in the absence of monsoon, Shamal prevents the development of
summer sea breezes in the Persian Gulf. Compared to non-Shamal days (NSD), Shamal days (SD)
are characterized by higher sensible heat flux magnitude and turbulent kinetic energy (TKE) with
lower humidity, especially around noon time. Turbulence stability analysis indicates the probability
of different dust activities during summer SD and NSD. Wind velocity spectra are investigated to
evaluate the TKE dissipation rate. A Weibull distribution is observed for PDFs of TKE dissipation
rate under SD for both stable and unstable conditions.
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