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Climate Change and Low-frequency Signal Characteristics of
Plateau Vortex, OLR and Wind Fields

YUAN Zhen, XIAO Tian-gui
(College of Atmospheric Sciences,Chengdu University of Information Technology , Chengdu 610225, China)

Abstract ; In order to further discuss the basic situations and relations between plateau vortex and plateau atmosphere, the
characteristics of climate change and low frequency oscillation are analyzed by the statistics of the low vortex frequency and
the OLR and 500hPa wind field of the 1981-2015 years. Moreover, the relationships between the frequency of the plateau
vortex and the other three’s low frequency signals are also discussed. The results are showed as follows: The plateau vor-
tex is active from April to August. The frequency of the plateau vortex has an increasing trend , which has significant oscil-
lations of 2 a and 4 a and low frequency oscillations of 55 d and 20 d. In the active period of plateau vortex, the average
value of OLR is 212.2 W - m™, there is a significant 10—12 a change cycle and low frequency oscillation of 45 d and 20 d
in OLR. The filter centers exist moving characteristics of eastward or westward movement, and southward movement at lati-
tude. The mean value of the 500 hPa zonal wind is 3.56 m + s™', and the trend of the zonal wind has a decreasing trend in
annual and daily change. The change has variation periods of 4 a and 10 a and the low frequency oscillation periods of
75 d and 45 d. The filtering signal centers of 30-60 d is mainly moving westward and northward, and the 60-90 d filter
signal centers have a tendency to move southward. The north wind component is the main component of the of 500 hPa me-
ridional wind and 500 hPa meridional wind has a 4 a variation period and 10-20 d low frequency oscillation. The muta-
tions of annual variation of the vortex frequency and the zonal wind mean value of 500 hPa both exist in 1996. The low vor-
tex frequency is closely related to the low frequency oscillations of the atmosphere, it is negatively correlated with the
500 hPa meridional wind, especially in 7—-8 months. The low vortex frequency has a significant positive correlation with
the OLR and 500 hPa zonal wind from April to mid July and turns negative correlation from mid July to August, which is
highly negatively correlated with the OLR 30-60 d filtering signal. The movement of 500 hPa zonal wind filtering signal
centers can better correspond to the spatial distribution of low vortex frequency.

Keywords : atmospheric science ;climate change ;low-frequency signal ; plateau vortex ; OLR ; wind field



