Vilho Vaisala and Erik Palmén

World renowned Finnish aerological
scientists
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In 2007 my wife and | moved from
Sweden to eastern Finland,
between Kontiolahti (Bay of the
bear) and Joensuu (the mouth of
the river)

Only then did | find out that
the world’s most well-
known meteorologists had
been born and raised there

Vilho Vaisala
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Vilho Vaisala
1889-1969
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VAISALA



Vilho Vaisala’s family background

His great grandfather Josua Vaisanen (1782-1833) from Oulu in
northern Finland had to change his name to Weisell because
Vaisanen sounded “so horrible” to the school teachers.

His son Claes Weisell (1817-76) rose to become priest in Lapinlax
In northern Savolax.

His son Johannes, born in 1851, was at the age of two struck by
polio which left his legs paralysed for the rest of his life. In 1876
he met Emma Birgitta Jaaskela. They married and had 7 children.

By then they had moved to Kontiolahti-Joensuu in Northern
Karelia. In 1906 they changed the name to the Finnish sounding
Vaisala. But Johannes had died two years eatrlier.
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Arvi NKgren (toinen oikealta ensi rivissii), Kalle Pakarinen (vasemm. keskirivissd), M. Holm (ent.
urheilukuningas, hiin, jonka pdd kuvassa on ylinnd muita), Vilho (oik. keskirivissi), Akseli
Libr (tunnettu monipuolisena urheilijana Urh.-lehden ystdville; toinen vasemmalta ensi rivissi),
Kusti Hirvonen (ensim. oik. ensi rivissi), Ate Hirvonen (poissa kuvasta), Yrjo (Holmin
oik. puolella), K. Himillinen (ensim. vas, ensi rivissd ja neiti Hilda Halonen (ks. erikoiskuvaa),
Neiti Halonen on ensimiiinen ja tdhdin asti ainoa Pohjois-Karjalassa promoveeratiu naisuima-
maisteri. Yrittelijoitd oli kylli naispuolellakin useampia, mutta kokeet {livat ensi juhlille, —
Kandidaatteja vihittiin 2: Otto Ahonen (ens. oik. takarivissii) ja T. Kemilliinen (poissa kuvasta).
Takarivissd kiidet ristissdi rinnan yli seisoo Kalle-maisteri. joka opetti ymplirilliin olevan joukon
ja sen ohella kiivi senkin seitsemissdl kisoissa Pohjois-Savon piirid edustamassa. Toinen Kuvassa
seppeleetdn, hiin joka istuu sorkat sojossa, on Antti Varis, apuopettaja ja toinen Joensuun ainoa
ensimmiisissdi vesimaisterivihkidlisissd yksityisten alotteesta seppeldity, paras paikallinen hyppidjd,
vaikka onkin alettunut niin maa-tanaan kuvassa,



The Valsala family in June 1911. Their father Johannes had died in 1904
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Later
professor in
mathematics

Later
professor in
meteorology

Vilho Kalle

Yr|0 ¥ Later
® professor in

astronomy

OLLI LEHTO ,’

Oman tien kulkijat

Veljekset Otava
Vilho, Yrj6 ja Kalle - '
Vaisala
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Johannes Weisell's book on the Volapuk

language

Helppotajuinen Oppikirja

Schleyer'in maailmankielessd

\
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YOLAPUK

J. RUNSTROM'in mkaan

toimittanut
J. Weisell.
Spodal vpa.
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Joensuussa,

Joensuun kirjapaino-yhtion kirjapainossa 1889
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Vilho
Weisell/Vaisala
learnt at least
six languages:

Finnish
Swedish

German
Russian

English
French

Spanish?
Japanese?
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Vilho Vaisalas teacher
Ernst Lindelof Finnish
mathematician 1870-1946

6.2.7. THEOREM. Every zero-dimensional Lindelof space is strongly zero-dimen

PROOF. It suffices to show that for every pair A, B of disjoint closed subset of a zerc
dimensional Lindelof space X there exists an open-and-closed set U € X such that
A c U c X\ B.Forevery z € X choose an open-and-closed set W, < X which ¢
and satisfies

ANnW, =0 or Bnw, =0. ’

Let {W,, }:°, be a countable subcover of the cover {W, },. x of the space X. The sets

U; = WIi\UWIi’ wherei = 1,2,...
j<i

are open-and-closed and pairwise disjoint, and the family {U; }:il is a cover of the space X. The
set U = | J{U; : AN U; # 0} has the required properties.
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Source: Ryszard Engelking, General Topology, 2nd ed., Heldermann, Berlin, 1989.



Lorenz Lindel6f Finnish mathematician 1827-1908

Tieteen aatelia
e CI’IILDTS Lorenz Lindeldf ja Ernst Lindelof
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Fran L.1. Lindelsf: Trajectoire d'un
corps assujettt & se mouvoir sur la
surface de la terre sous 'influence

de la rotation terrestre " Acta Soc.
mcient, Fenn., No., 16, 1888,

Lindelof’s reasoning
with his own notations
of how a body moves
over an rotating non-
spherical planet

w x+2 v

g—f+m X200V

E‘t“"‘?““lr a im"?‘z’l‘: Gravity g is no Ionger perpendlcular
G::ﬂ:;f:ﬂ : &Y:‘ﬁty‘,;mﬁ to the earth’s surface. This results
Anzichunpskraft Schwerkraft in accelerations in the vertical and

sideways (E0Otvos effects and
Coriolis effect)
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Vilho Vaisala’s boss Gustaf Melander 1861-1938

Born in Kuopio, Savo in C Finland but began
at Helsinki University 1879

BSc in 1885 in physics and Docent in 1890

The first physicist in Finland to lecture in
Finnish

1893 started the “Vipuset Society” to promote
the use of the Finnish language in physics.

1899 issued the first dictionary of physical
terms in Finnish

1909 contributed to a Finnish encyclopaedia
with articles on physics
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“Nature in the light of science”, 1908-11

LUONTO  LUONTO

0ssa fiefeen valossa

fiefeen va

foimittanut foimitianut

G:MELANDER G:MELANDER
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Gustaf Melander was a great
Intellectual

He travelled abroad 1896-1907

His books contained many
articles on meteorology and
was read by “everybody” in
Finland interested in
meteorology, perhaps also Vilho
Vaisala

1908 Melander was appointed
Director of the Finnish
Meteorological Institute
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METEOROLOIGISEN LOITOKSEN PIRUSTUS
HELSINKGI UUORIKGITU N2

Finland’'s meteorological
Institute founded in 1838!

M
|

AU
|

i

==X
[
|
i
THELLW
= ([ =
\J —: UL |
- % |
'
= | L

15 12077




3/26/2016

| AP
S

Falon:pojan

Sdd- eli Jlma- Kivja,

Lailla Rl s,

Tarpeellifia tietoja maaniwviljes
livilfe SSman-muntteista.

VNNV
b4 N

w,;%

ST/

AR

Uufi, pavattu ja lifdtty, paino.

- N T R T T

Turusfa, 1848,

1st RSHU lecture 21 March 2016

P OSlE | 8 > <<

19



As part of Russia the
Finns could benefit
from the advanced
state of geophysical
research

The Aurora or Polar
Light (MonsipHoe
cusiHue) was at that
time and for long
thought to be an
atmospheric
phenomenon.

Observations were moved from
Helsinki to Sodankyla 1913-44
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Nordic Congress of Physicians and
Natural Scientists in Helsinki 17-21

July 1902
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Mikhail Aleksandrovich Rykatchef (1841-1919)
graduated from the Russian Naval Academy in 1865. In
1867 Heinrich Wild was appointed as Director of the Main
Geophysical Observatory in St. Petersburg. Rykatchef
became Assistant Director and worked with Wild to re-
organize the local network of weather observing stations. In
1876 a new weather telegraphy and marine meteorology
branch was established in the Observatory. With Rykatchef
at its head, it was responsible for storm warnings. Then in
1885 a full meteorological branch finally was created. Its
director, |. B. Schpindler, had previously done
meteorological research under Rykatchef. Rykatchef was
the Director of the Main Geophysical Observatory from
1896 to 1913. In addition to his meteorological work, he
was interested in hydrological problems, and in 1897
implemented the first public warning system for high water
levels on the Neva River. ....
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Pavlovsk
observatory

served as a
model for a
similar
observatory In
Helsinki
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llmala observatory in northern Helsinki
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Vilho Vaisalas workplace:

llmala aerological observatory 1910-67
Founded by Gustaf Melander, Director of the Fvinnish Met Service 1909-31
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Melander was like many other intellectuals
from the Swedish speaking minority sincerely
concerned about the common people
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Melander’s engagement for the sake of the Finnish speaking
people was no coincidence. His father had taught at the very
same school in Kuopio where the Father of Finnish nationalism,
Wilhelm Snellman (1806-81) had been headmaster.

Melander had probably, as a child, sat in the lap of the great man!

A00521473k
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So Gustaf Melander should have
gone down In history as a great
man of Finland, one of their
national heroes

Instead he Is at best frowned
upon, at worst completely
forgotten. Why?
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1. He didn’t seem to have had a "winning personality”
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2. Later Melander and Vaisala became enemies — and
Vaisala survived longer to write the history
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3. But the main reason seems to have

been a misunderstandin

From a Finnish-Swedish expedi

g of this photo

»
T

in at Sea of Ai:énd In 1925
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Did the Scandinavian directors really call Melander “Finland’s Napoleon™?
' | 2

From Seppinen’s history of the FMI 1838-1988. On the
back it is written “Finland’s Napoleon closely guarded”
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Tate Gallery in London:

Napoleon aboard HMS Bellerophon,
by Sir William Quiller Orchardson exhibited 1880
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Vilho Vaisala at limala 1914
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Launching kites to measure the winds in lowest layers
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The war 1918 passes by limala
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Vilho Vaisala in the 1920’°s

Head of Research at the Finnish Met Service
Lecturing at Helsinki University

*Founded the Finnish Geophysical Society
Discovered the Brunt-Vaisala frequency 1925
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where: gravity, g= 9.8 m/s,
dry adiabatic lapse rate, [ ;= 9.8 K/kun

David Brunt (1886-1965)
Professor at Imperial
College L_ond_on, discovered Lewis F Richardson

the equation in 1923 but 1881-1953 Physicists,
published in 1926 meteorologist, mathematician
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- 1926: Vilho
“GEOPHYSICA Vaisala is
' Instrumental In
founding of the
Finnish
Geophysical
Soclety

HELSINKI-HELSINGFORS
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Early aerology with balloons

l‘ \\M\ ﬂ i///

Instruments and recordlngs
Couldn’t reach high enough were lost
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Again: K
Influences from

FIGURE 4. Radiosonde (a) and radiosonde in flight (b)
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Pavel Alexandrovich

MolchanovV was bom in 1893

and graduated in 1914 at St.
Petersburg University. In 1917 he was
employed at the Geophysical
Observatory in Pavlovsk.

His self-produced radiosonde had its
premiere flight January 30 1930 and
reached an altitude of 7.8 km where
the measured temperature is -40.7
°C.

Molchanovs design became a popular
standard because of its simplicity and
the converted instrument readings to
Morse code. This made it very easy
to use without special equipment or

training .
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P. Moltchanoff, Zur Technil der Erforschung der Atmosphire. 39

1928

Zur Technik der Erforschung der Atmosphiire.
Von P. Moltehanoff, Paviovslk.

Mit 9 Figuren,

Ubersicht.
1. Ballon-Bondes mit begrenzter Hiha,
Z. Hergesells Mathode sur Bestimmung der Pilotballonhihe.
8. Ein neuss Instrument aur Registrierung der Boigheit des Windes in der freien Atmosphiire,
. Anordnung zur Fernfibertragung der Angaben von mataorologischen Instrumenten.
5. Die Aussichien der Aerologie im Zusammenhang mit den Fortschritten der Luftfahrt,

-

1. Ballon-sondes mit begrenzter Hohe.

Die Erforschung der freien Atmosphiire hat leider die Besonderheit jm Vergleich
mit den gewdholichen meteorologischen Baobachtungen, daflf sie nicht bei allen
Wetterlagen miglich ist. Deswegen leiden die aerologischen Beobachtungen an ge-
wisser Einseitigkeit oder jedenfalls Ungleichartigkeit. Aus diesem Grunde ist die
Auvfmerksamkeit aller, die sich fiir die aerologische Technik interessieren, darauf
gerichtet, sich von dieser Abhingigkeit zu befreien.

Die am wenigsten vom Wetter abhiingige Methode der Registrierballone hat
doch immerhin den Mangel, dal bei starkem Wind die Ballone, besonders bei sump-
figer oder waldiger Umgebung, schwer zu finden sind. Um djesem abzuhelfen, hat
man Versuche gemacht, die vom Ballon zu erreichende Héhe und damit auch die
Weite seines Fluges zu beschrinken. So haben z. B. auch Dines in England und
V. Kuznetzow in RuBland zu diesem Zwecke kleine Vorrichtungen konstruiert, die
durch Vermittlung von Barometerdosen in einer im voraus bestimmten Hohe den
oberen, das Instrument tragenden Ballon loslésen und damit seinen Aufstieg ab-
brechen. Die Kompliziertheit und geringe Zuverlissigkeit dieser V orrichtungen hatten
zur Folge, dall sie keine Verbreitung erlangten. Fine andere von uns frither versuchte
Vorrichtung setzte die Benutzung der Ausdehnung des Ballons bei seinem Aufstieg
voraus, Zu diesem Zweck bekam der obere Ballon einen Schnurgiirtel, der in einer
der Lénge der Schnur entsprechenden Hohe die Ballone voneinander last. Diase Vir.
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3. Ein neues Instrument zur Registrierung der Boigkeit des
Windes in der freien Atmosphire. '

Die Registricrung der Struktur einer Luftstromung erfordert ein Instrument,
welches einerseits empﬁndhch genug sein soll, um auf die kleinste Anderung der
Windgeschwindigkeit zu reagieren, andererseits eine klare und deutliche Registrie-
rung ergeben mufl. In dem von uns vorgeschlagenen Apparat (Fig. 4) dient ein Pro-
peller mit seinen Platten « und b als Empfiinger. Aufler diesen Flichen besitzt der

;ll M g Kk X

Pigur 4.

Propeller noch zwei Platten ¢d und ¢,d,, nach der Achse pq gerichtet, welche zur
Diimpfung seiner eigenen Bewegung unter dem Einflufl der Triigheit dienen,

Die Drehungsphase der Propellerachse wird vermittels eines Exzentriks durch
einen Hebel auf die Schreibfeder S, iibertragen, so dafl die Ordinate der Registrie-
rung unmittelbar diec Windgeschwindigkeit gibt.
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Thanks to strong geophysical traditions before
he revolution one of the leading developer of
radio sondes was the Soviet Union

8

This one was
found on the
Finnish of the
border in 1931

Vilho Vaisala:
- | can do
better!
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The first
test
launch In
1934 In
Tampere

...met with some

scepticism from
the Finnish Met
Service
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Geophysical conference in Warsaw in 1935
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Carl Gustaf Rossby

Swedish-American meteorologist
1898-1957

One of Vilhelm Bjerknes’s
closests collaborators in the
Bergen school 1919-22. Made
the warm fronts red and the cold
fronts blue. Met Vilho Vaisala on
a course in 1922.

At SMHI 1923-26 when he
emigrated to the US. Discovered
the “planetary (Rossby) waves”
and paved the ground for NWP.

Retuned to Sweden in 1947 and 2

ended his life with work on
environmental issues
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Great international interest

mu;;unmu EEHI 1
Head of the Danish Meﬂ%&i }
Dan Ia-eewsﬂmg N 6
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Carl Gustaf
Rossby at M.I.T.
was the first to ask
for radio sondes —
25 of them
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The journey to the Southern Hemisphere in summer 1939 (!)
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In summer
1939 Vilho
Vaisala and
two young
meteorologists
Lauri Vuorela
and Mauri
Tommila set
out on a
promotional
expedition to
South America
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Going from Finland to Argentine: Aug-Sep 1939
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Coming back home: Oct-Nov 1939
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In 1944 Vilho Vaisala hoped to succeed Oscar Johansson as
professor in meteorology at Helsinki University

...but there was
another one

Oscar Johansson

Engineer but " Erik Palmén
also scientist

(the Brunt- ’
Vaisala

frequency)
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Among the world’s meteorologists Eric Palmén is more
recognized meteorologist
than Vilho Vaisala

The

Erik
Palmeén
Memorial
Volume

Cpeming of ths Erk Palmdn Msmerial Symposiun: on Excatropical Cyclones in Helsink:, Augas 1988
(Courtosy of t2s Departmez: of Mateorology, Umiversity of Helsink: )

To his honour the American
Meteorological Society and
the Finnish Geophysical
Society arranged an Erik

G TR . Palméen Symposium in 1988
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Erik Palmén
1898-1985

. Ei kopiointilupaa
©fMaanmittaus laitos
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The two Erik Palméns

Officially: The oceanographer Hobby: The meteorologist
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Reé'e_a'réh vessel “Nautilus” 1903-38
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When the Finnish authorities couldn’t make up their mind about whom to

chose as new professor in meteorology, Palmén lost patience and in 1946 left
Finland to go to the US, invited by C-G Rossby.

There he took part in ground breaking research on the atmospheric global
circulation, tropical cyclones and jet streams in particular
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Fi1G. 4. Vertical section from Havana to Thule (Greenland), approximately along meridian 80°W, 03 GMT 17 January 1947. Thick lines

represent boundaries of fronts and tropopauses; solid thin lines, isotachs of geostrophic zonal wind (m - s "); thin dashes, isotherms (C°). (After
Palmén, 1948a).
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Carl Gustaf

Rossby and Erik

Palmeén

remained very

good friends
until Rossby’s
sudden death
1957

3/26/2016
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In the meantime (1948) the Finnish authorities made up their minds

... and the I—

winner was But did Palmén

fade away?
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To solve the problem the government created

The Academy of Finland

3/26/2016 2nd RSHU lecture 21 March 2016

68



Finland’s three top meteorologists at Niagara Falls in 1949

G iy

.
y

1 e

! . .
d Vilho Erik
o A aisala W raimen S8

Keranen

VAISALA ™ Finland’s
FMI ﬁ . Academye.
~“ ‘ ‘ .~
-.‘ i .’~ ' H‘ :

P -

g

3/26/2016 2nd RSHU lecture 21 March 2016 69



Two

named O
after the Awards
viisdla @ by

family P O WMO

Geophysical society’s
Palmén Medal in si7I3/er

R R Vaisalankatu, Joensuu
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Sjdtte Nordiska Meteorologmétet
11-14% juni 1968, Stockholm
: I 9 6 8 Fdéredyagssamnandpafl 9.4.1968

Hasselby Slott

Vilho Vais#ld:

Om_temperaturmdtningen i stratosfidren ovanfdy 20 mb.

Sjdtte Nordiska MeteorologmStet
11-14% juni 1968, Stockholm

U s med
t som

. Ef-
t Ining-
e Féredragssamnandprafl ns

b e N upp~
h gt

i sts")
t iger
s rep-

T renom
a 1, Vid
2 Vilho Viiedld: ok
2 Om temperaturmdtningen i stratosfiren ovanfdy 20 mb.

M »c:a
o .

i Undersdkningen av den Finska radioscadens strdlningsf'reDs
& tillhjdlp av en radiosond, ddr man - utom bimetallterD8S—
= referensmitare hade en trddtermometer med 0.15 mm tjodet
irragasattas nuruviga pimetailitermometern auger Till Ttemperaturmatningen
pa sd stor hojd i stratosféren. Vid 35 mb &r den motsvarande osdkerheten
t 1%. For temperaturndtningen i len higre stratosféren duger trddtermc-

metern i fraga, men dven dess angivelse skall &nnu korrigeras foér stril-
ningsfelets ballongkomponent.
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Erik Palmén took
part in all Nordic
Meetings up to
1980 (except 1976
In Iceland)

1974 in Bergen also
saw Jack Bjerknes
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