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IN MY OPINION...
by

Erik PAaLmenD

In my opinion the following publications represent my most important research.
They are summarized below, in chronological order:

My doctoral dissertation (1926) »Uber die Bewegung der Aussertropischen Zyk-
lonen» presents the results of a synoptic study of the direction and speed of cyclor
movement using the so-called Bergen school cyclone theory as a guideline. This
theory was relatively new at that time. Although containing nothing essentially
new, the results confirmed the school’s opinion about the general nature of the
extratropical cyclones. '

The most important results from my oceanographic studies are included in
papers Nos. 17, 19, 27 and 46. Some of the topics covered in these papers are
current conditions in the northern parts of the Baltic Sea, current conditions
caused by the wind as well as their effect on temperature and density stratifica-
tion of the sea and the connection between wind stress and water level, mainly
in quasi-stationary conditions. On the basis of this connection, infer alia, a quanti-
tative expression for the connection between wind stress and wind speed was
developed. This expression, with certain modifications, is still acknowledged within
the field of oceanography.

Continuing in the field of general oceanography, papers Nos. 5 and 75 should
be mentioned in particular. The first, published jointly with R.B. Montgomery,
deals with a new equatorial counter current theory, based on the meridional
variations of wind stress on the sea surface and the resulting gradient currents.
The latter work concerned the antarctic circumpolar current and its connection
with the meridional exchange of angular momentum.

In 1928 I began a long working association with J. Bjerknes of the Geophysical
Institute of Bergen, mainly researching the three-dimensional structure of atmos-

1) professor Palmén wrote these reflections in 1977, to be used only after his death:
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pheric disturbances. Studies were carried out by means of the serial release of
balloons equipped with registering instruments. This type of research had been
succesfully started by Bjerknes earlier. These papers (Nos. 31, 34, 44, 47, 49 and
55), some of which were published jointly mainly with J. Bjerknes but also with
L. Weickmann, P. Mildner of Germany and A. Nyberg of Sweden, gave an essen-
tially new picture of the vertical structure of extratropical cyclones, which was
not possible earlier because of inadequate aerological data. By about the end of
this period radio techniques were beginning to develop.

In the autumn of 1939 I was appointed Director of the Institute of Marine
Research. Because of the war and the administrative obligations connected with
my new appointment, the period between 1939 and 1946 turned out to be an
interim period, with limited scientific productivity. No results of any higher
scientific value were achieved during this period and of the papers published,
some are pure routine work, some the results of my research activities during
the years just before the war.

A new active research period started in 1946 when I was invited by Professor
C.G. Rossby to work as visiting professor at the University of Chicago. Here,
apart from teaching activities, my most important duty was, as an associate
research leader, to take part in a comprehensive research project concerning the
general circulation of the atmosphere. From the scientific point of view, this
turned out to be the most fruitful period of my life, especially since in 1948,
having held a professorshipin meteorology at the University of Helsinki for one
year, I was appointed as a member of the Academy of Finland. This post offered
me the greatest possible freedom totally to devote myself to research activities in
those fields that primarily interested me. Over a longer period, 5—6 years altogether,
I was able to work with senior and junior scientists at various institutions in Ame-
rica, principally at the University of Chicago and the University of California at
Los Angeles. During this period, I also often visited the newly-founded meteoro-
logical institution at the University of Stockholm, which was first directed by
Rossby and after his death in 1957, by Professor Bert Bolin. I had the privilege
of working several well-known senior scientists in the U.S.A. and, apart from C.G.
Rossby, I would like to mention in particular J. Bjerknes, who during the war
had taken over a professorship at the University of California, Sverre Petterssen,
Professor at the University of Chicago, and Herbert Riehl, first Professor in
Chicago and later Professor at the University of Colorado in Fort Collins. Among
the younger scientists, with whom I worked during those years, I would especially
like to mention C.W. Newton, K.M. Nagler, M.A. Alaka, D. Bradbury and C.L.
Jordan. Many other names could be included, but I have limited myself to those .
whose names appear in my list of references. From the Finnish scientists I worked
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with during this time I must mention L.A. Vuorela, E. Holopainen and D. Soder-
man. .

During this period which started in 1946, my research work covered, among
other things, the dynamics and structure of extratropical cyclones, air currents in
the upper west-wind zone, general atmospheric circulation especially in the lower
latitudes, the exchange of angular momentum and heat in meridional direction
and tropical cyclones. Of special importance was my contribution to the intro-
duction of the concept of jet streams in meteorology (Nos. 39, 61, 63 and 65)
and the distinction between the polar jet stream and the subtropical jet stream
in each hemisphere (No. 73). One result of the jet stream research was the
establishment of the rule that absclute vorticity has a lower limit, ie. although
no upper limit exists. Similarly the close connection between the polar jet
stream and the polar front and between the subtropical jet stream and the
Hadley circulation in the tropics was established. These studies were principally
accomplished at the University of Chicago in cooperation v/ith C.G. Rossby and
some of my students and younger assistants there.

At the same time I carried out certain studies on the structure of the so-called
high-level cyclone (Nos. 68 and 70). From this time on I have also paid specific
attention to the problem of tropical hurricanes and their energy development. In
the first paper concerning this problem (No. 62) I established the necessary, but
certainly not sufficient conditions for the occurrence of tropical cyclones. These
conditions, which are generally accepted, clarified why tropical hurricanes are
restricted to certain oceanic regions and seasons. A more detailed discussion about
the same problem is also included in paper No. 88. Energy development in tropica
hurricanes is dealt with in detail in certain papers, some of which were published
- jointly with H. Riehl and C.L. Jordan (Nos. 85, 89 and 92). I consider these
contributions to the theory of tropical cyclones to be some of my most original
work, primarily because I was merely an amateur in this special field when I
prepared my first contribution to the solution of the problem.

While working as a visiting professor at the University of California at Los
Angeles during the years 1953—54, 1 came to study more closely the nature of
the general circulation of the atmosphere in tropical and subtropical regions. In
this connection, infer alia, average mass circulation was calculated for the Hadley
circulation of the northern hemisphere in winter time when it is strongest (No.
86). Studies of tropical circulation later showed that my calculations concerning
mass circulation, which were based on empirical material were right. A relatively
detailed description of my views on tropical circulation is in the publication No.
112, which is the text of a lecture I gave when I was invited to a symposium in
New Zealand in 1963. A complementary investigation of the same problem, in
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cooperation with L.A. Vuorela is also included in No. 107.

During my last active years at the Academy of Finland, I also became interested
in a hydrological problem, i.e. how evaporation from a certain limited area can be
calculated by means of aerological observations. The method was used in particular
for the Baltic Sea and it gave satisfactory results (Nos. 108 and 115). A comprehen-
sive report on the usefulness of this method is also included in No. 119 — a sum-
mary which I gave at the request of the WMO in Geneva in 1967.

A great deal of my time in the 1960s was taken up with work on a monograph
concerning various atmospheric circulation systems, requested by the Academic
Press in New York (No. 122). In accomplishing this work, I was aided by my
colleague and former student from the University of Chicago, Chester W. Newton,
without whose help I would never been able to fullfil the task. The 603-page
book was published in 1969 under the title »Atmospheric Circulation Systems».

It gives a comprehensive description of various circulation processes in the atmos-
phere from the global time-mean circulation down to mesometeorological
processes. The book was published in Russian in 1973.

If I may make my own judgement about the value of my contribution to
research, I would like to stress the fact that my research activities span large
areas of meteorology and oceanography. This possibly results in a certain super-
ficiality in the treatment of many problems. Being very much aware of this
myself, I only wish to point it out as a natural excuse for the weakness and
lack of throughness that may occur in much of my research. I place most value
on my contributions to the study of the structure and dynamics of extratropical
cyclones, the introduction of the concept of jet streams within meteorology, my
research concerning tropical circulation and the description of the energy balance
of hurricanes and certain necessary conditions for their occurrence.
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1931

22. Die Beziehung zwischen troposphirischen und stratosphirischen Temperatur-
und Luftdruckschwankungen. (Uber die Natur der sog. primédren und sekun-
ddren Druckwellen). Beitr. z. Phys. d. freien Atmosphdre, 17, 102—116.

23. Die Luftbewegung im Cirrusniveau iiber Zyklonen. Meteor. Zeitschr. 48, 281—
288.

24. Synoptisch-aerologische Untersuchung eines Kilteeinbruches. Gerlands Beitr. z.
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Haysforskn. Inst. Skr. 110, 1-14.
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teilung. Union Géodés. et Geophys. Internat., Septiéme Assemblée Géneé-
rale, Washington, September 1939, Association de Météorologie, Procés-
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96. On the maintenance of kinetic energy in the atmosphere. Rossby Memorial
Volume, Rockefeller Institute Press, New York. 212—224.
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98. Tropiska orkaner som ett termodynamiskt problem. Arkhimedes 2, 20—32.

99. Ar det moiligt att inverka pa vidret? Soc. Scient. Fenn. Arsbok—Vuosikirja
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metoder. Nordiska Meteorologmdétet i Helsingfors 31.8.—2.9.1961.
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107. On the mean meridional circulations in the northern hemisphere during the
winter season (with L.A. Vuorela). Quart. J. r. Meteor. Soc., 89, 131—-138.

108. Computation of the evaporation over the Baltic Sea from the flux of water
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109. General Circulation of the Tropics. World Meteorol. Org., TMS Doc. 6.
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184—194. ’
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112. General Circulation of the Tropics. Proc. of the Symposium on Tropical
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in the atmosphere. Tellus, 18, 838—845.
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118. Aerology of extratropical cyclones. International Dictionary of Geophysics.
Pergamon Press, London, 1967 (1), 33—41.

119. Evaluation of atmospheric moisture transport for hydrological purposes.
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