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ABSTRACT

A ground-based water vapor radiometer (WVR) operating at 23.8 and 31.4 GHz was utilized to
observe sky brightness temperatures at the Taipei weather station from March 11 to May 25, 1998. The
observed sky brightnesses are used to investigate radiometric sensing of water vapor and temperature
profiles through a statistical regression method whose coefficients are derived based on radiosonde
soundings collected at the same site every March starting from the year 1988 to 1997. The regression
method is evaluated by a self-consistent test by comparing its retrievals of water vapor and temperature
profiles with those observed by radiosonde observations (ground truth). While the weighted root mean
square error (RMSE) between the retrievals and ground truth is somewhat large (about 1.5 g/m®) for the
water vapor, the RMSE decreases exponentially with altitude. In contrast, the RMSE for the temperature is
on the range of 2.2 to 3 K. To improve the retrieval accuracy, surface observations of temperature, water
vapor density, and pressure are used as constraints. We found the RMSE for both water vapor and
temperature retrievals are significantly decreased near the surface. Essentially, zero differences between
the retrieved profiles and the corresponding radiosonde observations are acquired near the surface for both

variables.

With the constraints of surface meteorological measurements, the regression scheme is applied to
derive water vapor and temperature profiles from WVR-observed sky microwave emissions. Two extreme
cases are chosen for the current study, one with an atmosphere of monotonically decreasing water vapor and
temperature profile and the other with a non-monotonically decreasing (inversion) profile. While WVR
does not capture a low-elevation inversion (high-frequency signals) in both temperature and water vapor

profiles for the latter case, it does perform reasonably well in determining the profiles for the former case.

Key words: Water vapor, Brightness temperature, Radiometric sensing



