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Abstract Using daily observations of surface air temperature in Guangzhou and NCEP/NCAR daily data during the
winter half-year (between October and the next March) from 1951 to 2005, the characteristics on variation of the
strong cold air occurrences affecting Guangzhou during winter and their relationship with low frequency oscillation
are studied by the methods of power spectrum analysis, wavelet analysis and Lanczos filter. The conceptual model
on biweekly oscillation of atmospheric circulation in relation to strong cold air affecting Guangzhou is established by
composite analysis. The results show that the number of strong cold air occurrences affecting Guangzhou does not
have linear increasing trend significantly, but has the characteristics of interdecadal phase in variation, exhibiting

quasi-periodic significant oscillations of 2 - 3 years and 9 years in recent 55 years. The number of such occurrences
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becomes more from the 1990s to the early 2000s, though the increasing trend of winter air temperature in Guang-
zhou is obvious since the end of the 1980s. The daily air temperature in Guangzhou displays obviously quasi-weekly,
bi-weekly and weaker 30 - 60-day oscillations during the winter half-year. The number of strong cold air occurrences
affecting Guangzhou has significant positive correlation with 10 - 20-day Fourier power spectrum (correlation coeffi-
cient is 0. 384) and significant negative correlation with 30 — 60-day Fourier power spectrum (correlation coefficient
is —0. 315), both pass the significance test at «=0. 05. By choosing the year 2001, which has strong 30 - 60-day
and weak 10 - 20-day oscillations, and 2005, which has strong 10 - 20-day and weak 30 - 60-day oscillations, the se-
quence of daily air temperature in Guangzhou filtered by Lanczos filtering indicates that only one trough of air tem-
perature anomalies affected by strong cold air is consistent with the trough of 30 - 60-day oscillation and the other six
troughs are greatly different in time for the two years. However, the trough of 10 - 20-day oscillation is almost con-
sistent with the above ones, and the amplitude of 10 - 20-day oscillation reflects the strength of cold air activity. The
activity of strong cold air affecting Guangzhou is controlled by the low frequency wave of biweekly oscillation, while
the activity of strong cold air affecting northern China is controlled by 30 — 60-day oscillation. Furthermore, the in-
tensity of biweekly oscillation is stronger (weaker) and the number of strong cold air occurrences affecting Guang-
zhou is normal or more (less) during the winter half-year in the developing phase of El Nifio (L.a Nifia) events. The
composite analysis of different phases of biweekly oscillation of strong cold air demonstrates that the pressure ridge
forms and moves eastwards around the Ural Mountains, resulting in the deepening of the East Asian trough which
leads to the cold air moving southwards, at 500 hPa in the process of strong cold air moving southward. The cold
surface high pressure center between Balkhash Lake and Baikal Lake is strengthened with the eastward movement of up-
per trough. At the same time, the southwest low develops and Guangzhou is warmed up significantly. When the high pres-
sure ridge moves southwards distinctly with the isobaric line of 1020 hPa situated in the north of Guangdong, the strong
cold air starts to affect Guangzhou. So the conceptual atmospheric general circulation model on biweekly oscillation of strong
cold air affecting Guangzhou is better to describe the atmospheric circulation and surface pressure characteristics in different

evolving phases before and after cold air outbreak, and viable for operational medium range weather forecasting.
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Fig. 1 The anomalies of yearly number of strong cold air occurrences affecting Guangzhou (a) and monthly mean air temperature anomalies

in Guangzhou (b) during the winter half-year (Oct — Mar) from 1951 to 2005 (columns), as well as 9 year binomial smoothing (curves).

The tilting lines show the linear fitting trend. and N, L represent El Nifio and L.a Nifia years, respectively
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Fig. 2 The Mexican wavelet analysis of the yearly number of strong cold air occurrences affecting Guangzhou during the winter half-year

from 1951 to 2005 (The shaded areas represent regions with significance level over 0. 05 and the cross-hatched regions on both ends indicate

the areas with boundary effects)
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Fig. 3 The global wavelet power spectrum (a) and Fourier power spectrum (b) for the yearly number of strong cold air occurrences affect-

ing Guangzhou during the winter half-year (Oct — Mar) from 1951 - 2005 (The dashed line is the 0. 05 significance level )
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