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HIDVINTER DISTURBANCES IN THE MIDDLE ATHOSFHERE
K. Labitzke

Meteorolopical Institute
Free University
Berlin, FRC
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W¥hile the J0-ubar height ficlds are based on radiosondes, the upper levels
are constructed using thicknesses derived from the SANS eafericent (Strato-

* spheric ‘and Mesospheric Sounder, cnboard Nisbus 7). The l=bar keight

fields are based on the SSU expericent (Stratospheric Sounding Unit, onboard the
ROAA satellites).

Oa February 13, 1983, Figure 3, t
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Figure 1. March of radiances end temperatures
over the lorth Fole (horizontal linss &re

tera wonthly ceans). a) kadiances (oW/m-sr cm-!)
of channel 27 and 26 of the SSU, maximom weight
around 1.7 and 4 nbar (courtcsy Meteorolopical
Office, Bracknell, UK); b) Teaperatures (°C) st
10 and 30 nbar (data FU Berlin) (from KAUJOKAT
et sl., 1983),
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Pizgre 2. Time height section of rocketsonde temperatures
(°C) from 2 Decenber 1982 to 15 March 1983 (from NAUJOXAT

et al,, 1983),
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Figure 3,

Pigure 4.
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Cn 25 February, Figure 4, tle third waming pulse of the winter developed,
cf. Figures 1 and 2, and its influence is clearly noticeable in the mesoephere.
Winds from the cast were observed again over Central Eurupe at about 95 km, and
also over Canada at sbout 60 end 70 km, cf. Figure 7. MHere the vind speed had
decreased considerably since 13 February, well in agreement with the novenent
and veakening of the polar vortex.

On 27 February the stratospheric wvaming reached its pezk, Figure 6, with
the reversal of the temperature gradient in the stratosphere, concurrently with
a cooling in the mesosphere. The resulting height fields, Figure 5, also dis-
play & reversal of the circulation in the upper stratosphere over the polar

. region, The circulation over Central Europe was dominated by a separate asnti-

cyclone and the very strong winds from the north reported by the Collm
Observatory {(not shown) agree with the slope of the anticyclone, Figure 5. The
varying wvinds over Canada (cf., Figure 7) agree with the rather complex circula-
tion systems, Figure 5.

Attecupts have been wmade to show that the large-scale circulation in the
nesosphere is similar to the well-known circulation in the stratosphere and that
it is possible to study these chenges synoptically. For such studies ground-
bascd observations of winds and temperatures can give an inportant input to the
analyses, in addition to the satellite data, Howcver, for the synoptic enalyses
which concentrate on the large-scale circulation, it is neceseary that the
prevailing winds (or tcnperatures) are made available, after the tides have
been removed,

The interannual variability of the midwinter disturbances is very large,

Figure 8, particularly in the capability of the disturbances to develop into so-
called "Major warmings" (* in Figure 9), i.c., to penctrate into the middle
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Figure 6. Charts of temperstures (K) retrieved from
wmeasurements of the SAMS aboard NIMBUS 7 (courtesy
Clarendon Laboratory, University of Oxford, UK)
(fronm NAUJOKAT et al, 1983).
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Figure 7, &) Prevailing zonal wvinds (m s~!) around 95 km over middle (51K,13E)
and western (53N,2W) Europe measured by low frequency icn drift (courtesy Geo-
physical Obescrvatory Collm, GDR) and by meteor radar (courtesy Physical Dept.,
Univ. of Sheffield, UK), respectively; b) Zonal winds (n &) over Canada (521,
107W) at three layers (58-66 kn layer daily means, 76-84 km layer tidally
corrected) measured by partial reflection radar (courtesy University of
Saskatchewan, Saskatoon, Cenada) (from NAUJOKAT et al., 1983),
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stratosphere and to lead to 8 breakdown of the polar vortex. Tt is not under-
stood why the winters do develop so differently. One possible explanation
appears to be connected with the QBO of the stratospheric winds over the
tropics. If one groups the winters according to the equatorial 50-mbar winds in
November/December, one can find "Major wamings" (*) during 57% of the vinters
belonging to the casterly catcgory. but only during 241 of the vinters belonging
to the westerly category, Figure 9. And these 24% are winters very close to the
solar maximm. (Of course, not enough cases are yet available to put any
significance to this result.) But the whole phenomenon is very interesting as
it sugrests that the stratospheric QBO over the tropics modulates the polar
winters, probably through a modulation of the planetary-scale waves of the whole
middle atmosphere. This will surely be one important subject to be studied
within the MAP.
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