
Background: 
• The climatic variability of the mean flow and planetary waves in the lower stratosphere has 
been investigated using the data of NCEP/NCAR reanalysis (Kanukhina A. et al., 2008). 

• The results of this analysis show that during the last decades winter-time averaged 
geopotential height amplitude of the stationary planetary wave with zonal wave number 1 
(SPW1) increases at the higher-middle latitudes of the northern hemisphere (Figure 1). 

Results & Discussion: 
• The results of simulation show that in average the calculated amplitude of the SPW1 increases 
during the last decades (Figure 3) and there is also an increase in its intraseasonal variability 
(right panels in Figure 4) conditioned by nonlinear interaction with the mean flow. These results of 
SPW1 simulation with the MUAM are in a good agreement with the behavior of SPW1 observed 
in the NCEP/NCAR data.  

•  The simulation of the SPW1 propagation with account of observed changes in the zonal-mean 
wind in the troposphere using the linearized model of the planetary waves (Pogoreltsev, 1999) 
has been performed. Results obtained with the linearized model are in a good agreement with 
observations (compare Figures 1 and 2).  

•  It was suggested that observed increase in the SPW1 amplitude should be accompanied by 
the growth in the magnitude of the stratospheric vacillations.  

Figure 1 – The amplitude of the SPW1 in 
geopotential height, 30 hPa level, 62.5 N, 
NCEP/NCAR reanalysis. 

Figure 2 – The calculated with linearized model 
amplitude of the SPW1 in geopotential height at 25 km 
(blue lines) and 50 km (green lines) for 1960 and 2000 
(dashed and solid lines, respectively). 
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Figure 3 - Differences in 
the zonally averaged 
temperature and zonal 
mean flow calculated as 
averaged over 10 
ensemble members and 
January-February for 
2000 and 1960 (left 
panel). The same, but 
for the amplitude and 
phase of the SPW1 in 
the geopotential height 
calculated for 1960 and 
2000 conditions (right 
panels). 

Figure 4 - Interannual (between the 
ensemble members, left panels) 
and intraseasonal (January - 
February, right panels) variability 
(standard deviations) of the SPW1 
amplitude in the geopotential 
height for 1960 and 2000, 
respectively.  

• The increase in the intraseasonal variability of the SPW1 amplitude can be interpreted as a 
growth of the stratospheric vacillations magnitude during the last decades.  This result is 
supported by the analysis of the NCEP/NCAR data (not shown here) and indicates that 
stratospheric dynamics becomes more stochastic.  

• These irregular oscillations of the SPW1 and mean flow in the stratosphere can be extended 
into the troposphere as it was demonstrated in the recent papers on the stratosphere-
troposphere coupling.  

• The accounting of the large-scale longitudinal ozone inhomogeneities into the radiative scheme 
of the MUAM leads to changes in zonally averaged temperature and zonal mean flow (Figure 5) 
and to increase in the amplitude of the SPW1 (of about 200 m, Figure 6). These longitudinal 
inhomogeneities in ozone mixing ratio at the upper troposphere and lower stratosphere heights 
are caused primarily by planetary waves and can influence on dynamical processes via radiative 
feedback mechanisms (Peters D. et al., 2008). Thus we can suggest that an accounting of the 
longitudinal variation of ozone heating/cooling  in the MUAM (positive feedback) will amplify the 
obtained climatic variability.  

Figure 5 – Differences between zonally averaged 
temperature (upper panel) and zonal mean wind 
(lower panel) obtained in the ensembles  with 
(Ens1) and without (Ens2) account of longitudinal 
ozone inhomogeneities, January 2000. 

Figure 6 - Latitude-height sections of the SPW1 
amplitude and phase in geopotential height (left and 
right panels, respectively) for Ens1 and Ens2, 
January 2000. 


