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 1. Extended Abstract 

Atmospheric water vapor is an important constituent of the global hydrological cycle; it transports humidity and heat and it is
the most important greenhouse gas. While over open ocean total precipitable water vapor (PW) is routinely surveyed with
satellite microwave imagers like SSMI(S) and AMSR-E/2, large-scale observations over land ice and sea ice are much more
difficult because of the high and highly varying surface emissivity. However, a procedure has been suggested exploiting the
data of the satellite humidity sounders SSM/T2, AMSU-B and MHS aboard the DMSP, Aqua and Metop satellites or satellite
series,  respectively. The basic idea is to use three channels of neighbouring frequencies. The surface contribution in the
observed brightness temperatures is excluded by considering the ratio of brightness temperature differences. The resulting
quotient is closely related to the atmospheric opacity from which in turn the PW can be inferred. The original version [1] used
the three dual-band channels centred around the water vapor absorption line near 183 GHz (183 ± 3, ± 5, and ± 7 GHz) plus
the 150 GHz channels in two different 3-channel combinations for the ranges 0 to 1.5 kg/m2 and 1 to 7 kg/m2, resp.. Later, the
procedure has been adapted to the microwave humidity sounders AMSU-B and MHS with channels at 183 ± 1, ± 3, and ±
7 GHz [2]. Moreover, the method has been extended to also use the 89 GHz channel by introducing knowledge about the
emissivity of Arctic sea ice. This allows for a retrieval up to 14 kg/m 2. Results for Antarctica based on the original algorithm
will be presented, including at least one year (2007) of new data. In coastal Antarctic areas, Global Positioning System (GPS)
and radiosounding (RS) stations are available and their long time series of observations can be used to retrieve PW. To ensure
the utmost accuracy of the results homogeneous, consistent and up-to-date processing strategies for these data-sets were
adopted and the content and variations of the PW were obtained at some Antarctic sites (Negusini et al 2016). The resulting
time series can be used as a comparison and validation of the satellite data, that could contribute to a better understanding of
the global climate balance.
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