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upper atmosphere”



This portrait of Professor Kristian Birkeland was painted by Asta Nørregaard in 

1906. © Norsk Hydro

FRONT PAGE: The picture on the front page shows “nocticulent clouds” (or “shining night clouds”) taken at the IAP in Kühlungsborn at 00:23, 25. June in 2006. 

The sun is situated under the horizon and illuminates the ice crystals at the height of around 83km.
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The Birkeland Lecture 1987-2008
 
The University of Oslo has since 1987 arranged a ”Birkeland 
Lecture” in cooperation with the Norwegain Academy of 
Science and Letters and the Norwegian company Norsk 
Hydro ASA (from 2004: YARA ASA).  Except for 1993 – when 
the lecture was given in Tokyo - the lectures have been given 
in Norway, most of them at the Academy in Oslo.  Some years 
seminars have been arranged in connection with the lectures, 
e.g  in 1993 when the lecture was part of a ”Joint Japanese-
Norwegian Workshop on Arctic Research”, and in 1995 when 
the lecture was part of a seminar on Norwegian environmen-
tal research.   Also in 2001, when professor D. Southwood 
from ESA gave the Birkeland Lecture, a workshop on 
Norwegian space research with emphasis on the Cluster 
programme was arranged at the University of Oslo. This 
cooperation with the Academy and Norsk Hydro and YARA 
has given the University of Oslo the opportunity to invite 
many outstanding scientists within the area of geophysical 
and space research to Oslo, areas which were central in 
Kristian Birkeland´s own research:

Observations suggest that some parts of the upper atmosphere 
have cooled by up to 20 degrees since the measurements 
started 40 years ago. This is a factor of 40 larger than the 
warming at the Earth’s surface, and also much larger than 
expected from models. It has therefore been suggested to 
consider the upper atmosphere as an “early warning system” 
for climate change.

Since the neutral air density in the upper atmosphere is orders 
of magnitude smaller than that at the ground some physical 
processes appear fundamentally different to what we are used 

to in the troposphere. Surprisingly, the mesosphere (50-100 
km) at middle and polar latitudes is substantially colder(!) 
in summer compared to winter, which leads to a spectacular 
optical phenomenon known as “noctilucent clouds” (NLC). 
These clouds which appear at the edge to space, are sensi-
tive indicators for low temperatures and perhaps to climate 
change. Measurements of NLC are reviewed with special 
emphasis on long term changes. A complete understanding 
of our atmosphere must include the upper atmosphere, 
which is experimentally and theoretically challenging and 
poorly understood.
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“Dramatic climate changes in the upper atmosphere”
 

The ALOMAR observatory with the laser beam from one of the Lidars and a flaming aurora as a background.


