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Applying Ground based Microwave Radiometer Data in
Estimating Atmospheric Water Vapor Content
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ABSTRACT

Using microwave water vapor absorption channels to sense the properties of water vapor
emission signals and analyize by the water vapor estimation model, the total water vapor content

could be estimated. The methodology of this research is to apply the ground-based 22.235 GHZ
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passive microwave radiometer to detect the atmospheric radiation and assess the water vapor
content, and to investigate and establish the relationships between the atmospheric radiation and
water vapor for various weather patterns. Another aim of this research is to study the atmospheric
water vapor profile, dew point profile and the emission density variation related to the soil

moisture.

The result of this research showed that the brightness temperature measured by microwave
radiometer is proportional to the total water vapor content in clear sky cases. It is contributed by
the water vapor emission. For the cloudy sky cases, the brightness temperature is higher than the
clear sky cases. Generally, the radiation value is proportional to cloud thickness. The error
analysis of this study showed that the RMSE of total water vapor content for clear sky, thin cloud
and thick cloud cases is 0.4891 ~ 0.4097 and 0.3886 cm, respectively. In this study, also the
continuous observated data of microwave radiometer was used to estimate total water vapor and
compare the radiosonde total water vapor. The examined result shows the correlationships and
estimated results were reasonable, especially for the clear sky cases. The RMSE percentage of
water vapor content profile is smaller than 30% in the most cases, but is much larger than 30% in
higher levels. The RMSE of dew point profile is 4.5°C in the worst cases. The analysis of this
study showed that the radiation density is influenced by the soil moisture and the radiation value

is inverse proportional to the measured soil moisture.

Key words : Water vapor absorption channels » Total water vapor content »

Microwave radiometer.



