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Observations of Microwave Sounding Units (MSUs) have been widely used for the study of the 
global warming issue. Most of the previous investigations focused on the Channel 2 brightness 
temperature (BT) because the peak of the channel 2 observations locates at around 550mb, which is a 
best representative of the deep-layer mean of the lower troposphere (850mb-300mb) temperature. 
However, the weighting function shows that the channel 2 observations contain contributions of 
atmospheric radiation from not only the lower troposphere, but also from a part of the upper 
troposphere and a part of the lower stratosphere. One recent study from Fu et al. (2004) indicated that 
the stratosphere cooling could affect the accuracy of the trend of the tropospheric temperature.  To 
obtain the trend of the lower tropospheric temperature with better accuracy, both the stratospheric and 
upper troposphere impacts should be taken out from the channel 2 observations.  Goldberg (2004) 
suggested a method to combine channel 2 and channel 3 to remove the stratospheric cooling effect 
since the peak of the channel 3 weighting function locates at around 250mb-200mb.   
 
Before combining channel 2 and 3, however, both channel 2 and channel 3 trends need to be 
analyzed.  Zou et al. (2005) have analyzed the channel 2 time series using simultaneously nadir 
overpass (SNO) calibration method. This paper will focus on the trend analysis of channel 3 BT 
observations using the same method developed by Zou et al. (2005).  In particular, one of big issues in 
MSU data analysis is how to reduce the inconsistency among the different satellite observations and 
how to merge the multi-satellite time series.  Zou et al. (2005) showed that using the Mo et al’s (2001) 
new nonlinear calibration algorithm plus the SNO dataset to carefully calibrate each satellite had 
successfully reduced the bias between two satellites with the biases an order of magnitude smaller 
than studies with previous NESDIS operational calibration algorithm for channel 2 data analysis. We 
would like to test Zou et al’s merging method for channel 3. A direct application of Zou’s calibration 
to channel 3 data showed that the bias was not as small as that of the channel 2 data.  More 
investigations (such as choosing a different reference satellite) will be carried out to reduce the biases 
in channel 3 dataset. Once a reliable channel 3 temperature trend is obtained, we would like to see the 
combined trend of the channel 3 and channel 2 data. 
 


