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ABSTRACT

The main purpose of this study is, through analyzing the mean, standard deviation (std) and annual
cycle of potential vorticity (PV), equivalent potential vorticity (EPV) » absolute vorticity, dry static stability
and moist static stability, to learn the basic characteristics of these variables and to determine which
variable having the most influence on the behavior of PV and EPV. The data we used are the National
Centers for Environmental Prediction / National Center for Atmospheric Research (NCEP/NCAR)
reanalysis monthly mean temperature data between 1950 and 1998. From mean and std fields of these
variables we found that, the distribution and variability of PV and EPV in mid to high latitudes are
primarily controlled by the distribution and variability of dry static stability and moist static stability. The
absolute vorticity only has substantial contribution to the distribution and variability of PV and EPV in
mid-tropospheric and tropical regions. EPV, having included the moisture effect, can faithfully exhibit
distinct lower tropospheric characteristics of tropics. It is interested to noted that the dominant variability
of these variables occurs in different latitudes between middle and lower or upper atmosphere. In lower or
upper atmosphere, the dominant variability occurs in mid to high latitudes, while in mid-troposphere, the
variability mainly occurs in low latitudes. As for the annual cycle, we used multi-channel singular
spectrum analysis (MSSA) to extract annual and semi-annual oscillation components from data. We
found that, in mid and high latitudes, the dominant signal of annual cycle occurs in winter and summer
seasons, while in law latitudes, the signal occurs in spring and fall seasons. Furthermore, there is a clear
north-south wavelike structure in mid-tropospheric low latitudes. The semi-annual cycle signal is
generally much weaker than annual cycle. Nonetheless it exhibits a wavelike structure with near global

extent. We suspect it may have some connection with Pacific-Northern America teleconnection pattern.

Key words : Potential vorticity * Equivalent potential vorticity » Climate change » Multi-channel
singular spectrum analysis



