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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:1029/2001;d001471,2002 ) 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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UKMOpp UVZT contours:Day=11:087 Lat{( ON->NPole, Fixed scales)
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Met0/UKMO data are courtesy of British Atmospheric Data Centre BADC (CMeek.UofSask)



1 1 d - 2 171 d
Q = —( - Vtanab) +—( d
cl

2 \a cosd dN 2 \ado
i du dv —utan¢ du
a2 cosd dd dN a2 do

where ¢ = latitude; X\ = longitude,
u = zonal wind, v =meridional wind,
and a = the radius of the Earth.

"Q 1s

positive (negative) where strain (rotation) dominates the
flow. For example, shear zones on the edges ol vortices and
near jel streams have positive Q while negative Q 1is
associated with stable rotational flow."

(Harvey et al., 2002)
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UKMO yr,dy,potK,km: 9 20 2000 49 to minNLat= 6.25
Contour Psi Levels:(psi* 120104%§)=-100.00 to 100.00 step 10.00

Jan 20,2009, 2000K potential temp. (~49Km)
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UKMOpp UVZT contours:Day=09:020 Lat{( ON->NPole, Fixed scales)
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Met0/UKMO data are courtesy of British Atmospheric Data Centre BADC (CMeek.UofSask)
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geosstr2.for +geos_5_merra_yyddd-a.pp + geosvz5a-a.for => unp70-98a.gif; yellow = between inner and outer "vortex edges"

(used pp-packed Geos-stored epv - converted to sPV with GM's function and inner-outer edge definition, 2 etto6e=4)
1.2e-4 to 1.6e4
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UKMO/Met0 14:326/12 ( Nov 22) : <(Q>=0 Uortex-Edges
[CCH, Solidl :

[CW, Dashed] , o ¢ CON <m/a> > BB 450K
: S 21 475K

I 500K
525K
29 550K
34 600K
} e 42 700K

‘U @8 sook
™ “\ 62 1000K

B 1200k

88 1600K

=101 2000K

" Eureka:
Ny Alesund
" Thule:
Kiruna:
Poker Flat
Harestua:

MetQ/UKMO data are courtesy of British Atmospheric Data Centre BADC (CMeek.UofSask)



UKMO yr.dy.potK,km: 14:326 2000K, ~50Km, minNLat= 5.0 m/s
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MetQ/UKMO data are courtesy of British Atmospheric Data Centre BADC (CMeek.UofSask)



UKMO yr.dy.potK,km: 14:331 450K, ~18Km, minNLat= 5.0 m/s
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MetQ/UKMO data are courtesy of British Atmospheric Data Centre BADC (CMeek.UofSask)
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MetQ/UKMO data are courtesy of British Atmospheric Data Centre BADC (CMeek.UofSask)



UKMOD: RMS wvariability of wvortex edge cenlres over all
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UKMOJMetO {BADC) Vortex Iog‘EO area(Km}"‘Z @ BUUK Wlnters {-Dec Feb) 91!92 to 14!15
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UKMO/MetO {BADC} Vortex Shape Factor-z sqrt{pl area)/perim @BUUK Wlnters (-Dec Feb) 91!92 to 14/15
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UKMO/MetO (BADC) Vortex edge speeds @ 800K, Winters {-Dec-Feb} 91/92 to 14/15
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UKIVIO CCVWVV Edge: sqqrit(area) vs. OffPole distance:Dec&Jan 1991-2013
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UKIVIO CCVV Edge: <Speed> vs. OffPole distance: Dec & Jan 1991-2013
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UKIVIO CCVWV Edge: <Speed> vs. Sqrt(Area) Decd& Jan 1991-2013
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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” ed%e determinations agree well.
Differences may be due to the extra smoothing involved in defining the stream function. [n 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, 'Cll'hzeO %g years of 800K (~25Km) vortex AREA plots clearly pick out the major stratwarms of 2009
an :

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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UKMO/Met0 VtexCntr:10Nov-11Feb, LvL= 800K;10&Icolr;grey—red;1degRes
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=> ytexc1.gif
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Met0/UKMO data are courtesy of British Atmospheric Data Centre BADC (CMeek,UofSask)
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Met0D/UKMO data are courtesy of British Atmospheric Data Centre BADC {(CMeek;UofSask)
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MetQ/UKMO data are courtesy of British Atmospheric Data Centre BADC (CMeek.UofSask)
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#23
S5KM

NO9a<1l,>quo ]

#2206
22KM

M. BEH
Z-H=-4.81 TO B8.81 T=133 TO 23&

GM. BEH

COC=Noed“‘PbIc

#1a
21KM

M. @EH
U=-33 TO 4% U=-38 TO 38 Z-H=-1.5% TO B.31 T=187 TO 231

Met0/UKMO data are courtesy of British Atmospheric Data Centre BADC (CMeek.UofSask)



ChtrColat&lLong(deg)=
Km~2 Areal(NP)=
Perim(Km): ‘29 Shape Factor
Unwtd Centrfes: fﬂ(<> from NP)
Wtd_by_dS Centres® R ({> from

area2{cntr

ieMin,Tilt= 30. 20.
25203095.

~ 1,20 1.027 1,
. 0 ({>from m&dlcen
NP, A (K> From modl

45.

404710013203~ =3 Lrn-34~: 0



