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Abstract: 

The  UKMO/MetO (UK Met Office stratospheric assimilated) data, provided 

by the British Atmospheric Data Centre, BADC,  covers winters from 1991/92 to 

2014/15  (24 years). Vortex edge analysis based on V. Lynn Harvey, R. Bradley Pierce,

and Duncan Fairlie (A climatology of stratospheric polar vorticies and anticyclones, 

JGR 107 No. D20, 4432, doi:1029/2001jd001471,2002 ) defines an "edge" as 

a streamline(s) where the integrated value of "Q" around the streamline ( definition

in later slide) changes sign.

A set of geographical points is kept for each edge, but more importantly

for this paper, a "header" line contains parameters such as the mean speed

around the edge, the area covered, the perimeter, and “centre”. This paper

looks at some statistics of these data in Northern Hemisphere winters  

from 330K (~10Km) to 2000K (~50Km). Extended CMAM ("CMAM30") is also used

to view/define parameters at the top of the vortex (~70Km), which until

recently (Nov. 2009) was beyond the UKMO 24 year data set.
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Conclusions

• 1. Caveat(s): the vortex-centre calculation used  a simple-minded  algorithm; this biases the centre 
to be closer to the pole.

• 2. In general the “scaled PV” (Gloria Manney) and “Q-diagnostic” edge determinations agree well. 
Differences may be due to the extra smoothing involved in defining the stream function. In any case 
there appears to be no clear definition of vortex edge, but at least the streamline method does 
emphasize that it is a barrier to transport. A recalculation of the stream function with higher spatial 
resolution might resolve the differences ... or not.

• 3. CMAM30 shows that the vortex defined by the Q-diagnostic extends to ~70Km. That limit may be    
just a precursor of the climatological zonal wind reversal around 80-90Km.   

• 4. The 24 years of 800K (~25Km) vortex AREA plots clearly pick out the major stratwarms of 2009 
and 2013.

• 5. At 800K,SHAPE FACTORS have variations not apparently related to stratwarms. That is, the 
vortex can be very stretched or otherwise irregular without actually breaking.

• 6. 800K EDGE SPEEDS are reduced by stratwarms; but there are other reductions maybe related 
to large off-pole position.

• 7. Scatter plots show : a reduction in AREA and average EDGE SPEED with OFF-POLE 
DISTANCE, and  an increase in EDGE SPEED with AREA, at least above 700K for the latter.
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