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The stability of the polar vortex depends on both u and v components
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U - wind velocity,

u — longitudinal component,
v — latitudinal component

w — angular velocity of Earth
rotation



v-field animations show deformation of the vortex in the presence of
anticyclones
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The vortex strength should be considered in vortex area calculations

Wind velocity map and relative vorticity at 10 hPa | 2019-09-02
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Area where rot(i_}) < 0 could be the area of polar vortex, but the value of

strength is not taken into the account
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Circulation parameter may be used for vortex strength characteristic

Wind velocity map and relative vorticity at 10 hPa | 2019-09-02
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C — analogue of the circulation of vector field v
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This parameter physically represents the total ‘rotational capacity’ of the vortex, it is proportional to the mass
unit angular momentum of the vortex



Circulation parameter for warmings years is lower than for years with strong vortex
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There is strong correlation between circulation and geopotential height

Vortex cirulation vs geopotential height
p=10hPa, lats=[-90,-50], 1979-2026, September-November
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Differences in polar vortex in 1987 and 1988

Wind velocity map at 10 hPa | 1987-01-01
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The effective area shows the higher changes at 10hPa in comparison to 50hPa and
100hPa as well as geometric area

2002, p=50 hPa
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The conservation of circulation in case of potential fields and baroclinic state

In case of baroclinic p = p(p) frictionless vortex state inside the potential field the circulation
parameter is conserved.

ji— f(f_%vp)dzzgém—gép(—;ﬁpdz

gﬁL de = 0 in case of potential fields

)

p(p) ~—VpdL = 9, f(p)dL = $ dP(p) = 0if the density is the function of the pressure only



Other ways to calculate vortex area

Area, surrounded by constant value of PV* at the level of constant potential
temperature 6, (Butchart & Remsberg, 1986)
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Sensitive to the PV * value.



Other ways to calculate vortex area

The Nash method defines the polar vortex boundary at the equivalent latitude ¢,
PV

aCbeq

where reaches a local maximum. Strong oscillations of vortex area exists.

Effective area for lat<40S and SH Vortex Area from MERRA2 for 2001
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We used MERRA-2 data at different potential temperature values and see that such area is oscillating. So it
difficult to say if this change points to SSW event or not.
Our effective area parameter (blue line) is definitely more stable.



