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Abstract: Currently, there is a world-wide observation gap of wind, temperature, and humidity
profiles in the Atmospheric Boundary Layer (ABL), particularly as operational numerical models
are approaching the km to sub-km scale. Ground-based passive microwave radiometers (MWR)
can simultaneously deliver information on atmospheric humidity and temperature profiles, as well
as on the column integrated liquid water path. As opposed to other remote sensing methods, MWRs
can profile continuously throughout the entire troposphere, even in the case of optically thick water
clouds. State-of-the-art MWR operate robustly 24/7 during all-weather conditions, are
commercially available (and affordable) and are consequently being implemented in different
observational networks worldwide. However, their vertical resolution is limited, especially above
the atmospheric boundary layer, constraining the information content of the measurements.

This lecture will review stand-alone performance of state-of-the-art MWR and give a status report
on their implementation within current observational networks. A major focus will be on how
MWR can be used complementary with other (remote) sensors to fill the existing observational
gap in the ABL. This includes the synergy with standard meteorological observations, collocated
ground-based remote sensors such as lidar, radar or infrared spectrometer, as well as different
current and future satellite sensors (e.g., geostationary infrared sounders). Existing and future
network configurations of MWR will be presented and what benefits these provide for applications
such as nowcasting of atmospheric stability and short-term weather forecasting. Also, the potential
of using elevation and azimuth scanning MWR configurations for measurement quality control as
well as for detecting horizontal atmospheric inhomogeneities will be discussed.
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