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Introduction

Thermal structure in the Arctic

— Update from rocket data

— Double mesopause

Turbulence

NLCs

— ... from lidars

— ... connection to T(z)

PMSE

— ... and turbulence (Schmidt number)
— Particle charging

— Heating experiment

Thermal structure in the Antarctic

Temperature trends in the mesosphere

Summary + Conclusion

F.-J. Lubken (IAP) — c:/vortraege/cedar-2000/folie2.tex



F.-J. Lubken,JGR,104,9135-9149, 1999.
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LbBKEN ET AL.: SMALL IMPACT OF TURBULENT HEATING
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Fig. 3. Relative density fluctuations (residuals) for METAL flight LT6. (top) From 81.5-76.5 km (time of flight:
281.25-286.37 s). Strong fluctuations presumably caused by turbulent motions are present in this altitude bin. (bottom)
From 85.5-84.5 km (time of flight: 276.95-278.04 s). No density fluctuations are observed in this altitude regime. The
remaining small fluctuations of <0.1% are due to instrumental noise.
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Lubken et al., J. Geophys. Res 98, 20369 - 20384, 1993.
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from: F.-J. Lubken, J. Geophys. Res., 102, 13441-13456, 1997.
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Lubken et al. , "Noctilucent clouds and the thermal structure ...",
J. Geophys. Res., 1996. ?Vtff- ffOg
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INPUT :AL28794V.DAT 25.01.96, 08:15:53, DISUN 6.2

ALOMAR SOUSY RADAR 28/29 JULY 1994
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CONTOUR : low-level = 0.0 incrm = 50.0 Cnt-lines = 2 SHADING : base2 = 0.0 25.01.96, 08:15:53, DISUN 6.2
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Luebken et. al., GRL, vol 25, p.893-896, 1998
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Fig. 2. The data of Fig. 1, with the efTect of solar activity
removed, to give N, the number of nights per year on which
NLCs would have been seen were there to be no solar-cycle
variation. The straight line through the data points is the
regression equation, which shows a secular change in fre

quency of occurrence of NLCs.

aus JATP, Vol.52, No.4, pp.247-251,1990
M.Gadsen, "A secular change In noctilucent cloud accurrence"

-r-a fiff C^ -*k /fa?-?*?/



^re/mrr / 0*1'^*& c~o*~^ ** * *c*fjps, ^ //??¥

1.0

-0.5-

-1.0

-| 1 1 1 1 1 1 r—1 1 1 1 1 1 1 J 1 1 1 r—\ 1 r—1 1 1 1 1 1 1 1 1 1 1 1 | 1 1 r

trend : -0.029 km/year

—1 J 1 1 1 1 J 1 1 1 1 J r—i 1 i j 1 1 1 r—\ 1 1 1 1 I 1 « 1 « 1 «"~

1960 1965 1970 1975 1980 1985 1990

year

—1 j 1 1 r

1995

Zc£t4t,»M< *•* ^y*"-** 6^/i~*-; i»fi-H



/feu*ot*c*">e e* *&. f f(r*.f _^ " > c )t - -*> *P? f>?sf.

80

g
w70

«

3
SS 60

50 -

40 -

30

1.5

Trend summer 1979-90

-* -0.5

Trend (Kfteai
0.5

Fig. Al. Linear trend of the lidar temperature during summer
months (data from 1979 to IWO).

(WW)



•3

<

loor^

70

30

ioor

* oOh•a

3
-a

60

30

60

40

G. E. Thomas

Baseline s curt**/

50

• 1111111

60
Latitude

70

60

80

— 40

90

2JxC02,2xCH4
•^ i i i i i i i i i i • < * i * i i PI^TTTTTT

• • * i...

40 50 60

Latitude

Fig. 18. Contours of modeled values of the atmospheric temperature minus the frost-point temperature.
Shaded values are negative. Upper panel: current conditions. Lower panel: doubled carbon dioxide-

methane scenario (Portmann, 1994).

40—

70 80 90

( ( -— l ' VI. A]



JULY 11,1999

• .

'

.

- .

...

-.

SUNDAY CAMERA

•'" • • •"• "

Gary Thomas of the University of Colorado holds a photograph ofan unusual type ofclouds — normally spotted in polar regions — thathave been
in the Boulder area. The clouds, called noctilucent,could be indicators of global climatechange.
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