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Asking too much?
Postwar climate research in Norway, 1947-1961
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Following the extremely dry summer of 1947, the ched the Norwegian Water
Resources and Electricity Works, Fredrik Vogt, wrod concerned letter to the
Norwegian Academy of Science and Letters askinyefclimate was changing, and if
this would be possible to predict. Vogt was worriadout the future stability of
Norwegian hydropower: “If you can develop fairlyliable prognosis for climate
variations in the coming years or decades, thisldvba of great practical importance for
how we manage the power supply.In response, the Academy established a
multidisciplinary taskforce, which gave birth to #&mstitute for Weather and Climate
Research. Parallel to this, the Meteorological €ffhad its own section for climate.
However, by the time the Institute closed in 198@, question of climate prediction was
long forgotten.

This paper investigates Norwegian postwar climagearch through studying the
institution that was set up, its mandate, how #search was funded, which researchers
were involved, and how they were recruited. | exsmihe findings, the concurrent
debates on whameteorological research to conduct, and show hdunate’ held
different meanings for the different actors. Thalgaf the paper is to explain why Vogt's
request for climate prognosis was not pursued. &yding on the overlooked period
1947-61, which was when the Institute for Weathet €limate Research operated, and
before the computer at the Meteorological Officansformed the capacities of the
climatologists, | demonstrate that history is ndinear affair, and that research projects
that did not lead to a breakthrough are also daitt By exploring efforts that were seen
as important at the time, but did not necessae@dlto the present, we can gain better
insights into how science actually works.

! Letter from Fredrik Vogt, head of the Norwegian téfeResources and Electricity Worksorges
vassdrags- og elektrisitetsvesen’], to the Norwegieademy of Science and Letters ['Det Norske
Vitenskapsakademi i Oslo’], dated Oslo, Decemberl237.Beretning fra utvalget for veer og
klimavariasjoner, 1948 og 1949950: 2-3. [HereafteBeretning.1950].
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Thedrought and the committee

Although the cold winter of 1947 is well documentedrticularly on the British Islé€s,
the extremely dry summer that followed in most afdpe is less well known. From the
middle of July to the middle of August, the metdogists in the Norwegian capital of
Oslo registered only 2.2 millimeters of rain, comgghto a 30-year average of 102
millimeters® Streams and rivers dried up, there were wildfiresd electricity was
rationed? In September, the Norwegian School of Agriculgported that the rainfall in
the growth season had been between a fourth aiftth affthat in a normal year, and that
crop yields were halvet Farmers were instructed to butcher farm animalsaiee on
food supplies for the coming winter, and in a coyrstill rebuilding after five years of
Nazi occupation, newspaper columnists commentelis“is a crop failure of the worst
kind; a catastrophe no one had believed could Ingtalvegian agriculture in our timé.”

The consequence of the drought on the productiohydfoelectric power was
especially alarming. When Norway accepted the Makdbtian in April 1948, increased
electricity production for industrial needs wasidefl as the country’s main contribution
to European postwar reconstructiomhus, when Vogt as head of the Norwegian Water
Resources and Electricity Works asked if the clenaas changing, and if this would be
possible to forecast, his request was taken veripusdy® In line with influential
contemporary climatologists such as Helmut Landgb€ogt understood climate as an
inexhaustible natural resourteClimate was what controlled the rainfall needed to
produce hydropower, and climate prediction was t@ymanaging this vital national
resource.

The Academy established a Committee on WeatheCéinthte Variation, which
worked in a multidisciplinary rather than an infisaiplinary way. The group consisted of
three meteorologists (Theodor Hesselberg, EinalaHdj Halvor Solberg), two botanists
(Ove Arbo Hgeg, Knut Faegri), an expert on oceampdgrdHarald Ulrik Sverdrup), an

2 Cerys A. Jones, S. J. Davies and N. Macdonaldariiming the social consequences of extreme weather:
the outcomes of the 1946/1947 winter in upland \&/dlE”. Climatic Change2012: 35-53; Hall,
Alexander.Risk, Blame, and Expertise: The Meteorologicalgeffind extreme weather in post-war
Britain. PhD-thesis, University of Manchester. 2012: 63R8bertson, Alex JThe Bleak Midwinter 1947
Manchester University Press. 1987; Roberts, Cetiftee Winter of 1947 in Halesowen, West Midlands”.
Weather Vol. 58, 2003: 113-119; Kearns, Kevin Igeland’s Arctic Siege, The Big Freeze of 19&il &
MacMillan. 2011. For a contemporary account froritdn, see: Manley, G. “Looking back at last winter
(a) February 1947: its place in meteorologicaldrgt Weather Vol. 2, No. 9. 1947: 267-272.

% “Lite h&p om regn” ['Little hope for rain’]Verdens Gangl9.8.1947: 1.

* Bjgrbaek, Gustaworsk veer i 110 &r: Temperatur, nedbgr, veerrekarBamm Forlag. 2003: 143.

® “Avlingene ved Landbrukshggskolen 50 prosent avoemalér” [‘Crops at the College of Agriculture 50
percent of a normal year{erdens Gangl.9.1947: 2.

® “|kke nedslakting p& slump” [‘Not slaughter at dam’]. Verdens Gang30.8.1947: 2.

” Skjold, Dag OveStatens Kraft 1947-1965. For velferd og indudthhiversitetsforlaget. 2006.

8 Letter from VogtBeretning.1950: 2-3. The Academy was chosen because they ‘fmambers from all
camps of science: meteorologists, physicists, listrgeologists etc.”

° Landsberg, Helmut. “Climate as a Natural Resourtke Scientific Monthly. Vo&3, No. 4. 1946: 293 —
298. See also Vladimir Jankéis paper in this issue. For more on Landsbergér lattempts at
establishing a ‘scientific middle ground’ in envirnental debates in the US, see: Henderson, Gabriel.
Raising the alarm: The cultural origins of climatenialism' in America, 1970-198BhD Dissertation,
Michigan State University. 2014.
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expert on glaciers (geographer Werner Werenskiolah), astrophysicist (Svein
Rosseland), a historian (Johan Schreiner), angrasentative from the Water Resources
Service (Halfdan Klaeboé}. Representatives from the different disciplines kedr side
by side on independent projects, but outside trerdmeetings that took place at the
state Meteorological Office, there was no collabiora The reports on their progress
consisted of minutes of meetings and individualgoapbut there were no final report that
summarized the findings.

The result was a plethora of studies: The botarusteducted tree-ring dating
(Dendrochronologyand pollen analysis in marshes to map the clirfia¢éuations in the
recent past’ The meteorologists used past weather observaiomsp the geographical
patterns of the changing climdfeThe oceanographer examined the sea-ice in thécArct
Ocean, and the glaciologist mapped the retredieofriountain glaciers as proxies for the
impact of these variatiorts. The astrophysicist began investigating the caiimia
between climate and sunspot cycles, while the seprtative from the Water Resources
Service did a statistical mapping of the fluctuasion runoff** Finally, the historian had
a student analyze river flows using historical rédsdrom timber mills:

While the studies documented that the climate Hactuated, the search for
patterns in the climatological records was far fraseful for making predictions.
Regardless of the method used, the variations wexater than the trends. The pollen
analysis, for instance, suggested that climate gdthin 600-year cycles, give or take a
few decades. The tree-ring dating suggested 33pattarns, correlating with the 11-year
sunspot cycles, but again reality did not fullygaliwith the statistical trends. Similarly,
the meteorologists showed that a “wet” year couévehtwo to three times more
downpour than a “dry” year, and that even in “ndfnyears the annual fluctuation in
river flows could be 10 percent or even gredter.

The most useful findings for the hydroelectric proers came from the
meteorologists, who could rely on previously pudig research. In the 1930s, inspired
by reports that the season for ice-free harborSpitsbergen (Svalbard) had increased
from 120 to 200 days, the head of the Norwegianelletiogical Institute, Theodor

19 Beretning.1950: 4. The group was financed by the Norwegiadrbiyower Association
[‘Reguleringsforeningens Landssammenslutning’Thwitodest contributions from power-intensive
industries.

M Faegri, Knut. “Pollenalanysens anvendelse for wstileise av sykliske klimavariasjoner” [‘Using palle
analysis to investigate cyclic variations’]; Hé&ye Arbo. “Dendrokronologi og klimaendringer”
['Dendrochronology and climate variationsBeretning.1950: Attachments 1 and 4.

12 Hesselberg, Theodor. “Hva de meteorologiske olasgomer viser om klimavariasjonene i Norge”
['What the meteorological observations show regagdilimate variations in Norway'Rapport fra
Utvalget for veer og klimavariasjoneBlindern. December 2, 1948: 22.

13 Sverdrup, Harald Ulrik. “Oseanografiske observasjssom antyder en klimaendring” [‘Oceanographic
observations which suggest climate change’]; Wekietds Werner. “Bremalinger i Jotunheimen”
[‘Glacier measurements in JotunheimeBgretning.1950: Attachments 7 and 8; Feegri, Knut. “On the
variations of Western Norwegian glaciers duringltds 200 years™Proces-verbause des séances de
I’Assemblée Générale d’Oslo de I'Union Géodesiqu@é&ophysique International&948: 293-303.

14 Rosseland, Svein. “Solen som variabel stjernelakivitetens virkning p& jorden” [‘The sun as a
fluctuating star. — The effect of solar activiti@as earth’];Kleeboe, Halfdan. “Fluctuations in Run-off”.
Beretning.1950: Attachment 5 and 6.

15 Authén, Grethe. “Elvenes vannfgring pa 1700-tabetyst ved fogderegnskapenes sagmannstall” [Rive
levels in the 1700s, illustrated by shire saw-rds§rBeretning.1950: 72.

16 Hesselberg 1948: 22, ref. note 12.
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Hesselberg, and the head of the Section for ClimAgent Johannes Birkeland, had
begun examining the secular variations in the Ngmam climate’” When weather
forecasting was banned during the five years ofi NM@zupation, the meteorologists
stepped up their efforts on time-consuming clin@gial research® In this research,
climate was understood as a regional and measupakl@omenon consisting of average
temperature, humidity, precipitation, wind, and@essure.

Based on around 1.8 million observations and acemimep by over 200 pages of
tables, all calculated by hand, Hesselberg andekirild concluded that the climate in
Norway had changed more in the past fifty years ib&ad the previous two hundré&d.
The average temperature had increased by 0.6 deggaggrade from 1911 to 1940. The
increase was greater in the north than in the sauth the change was stronger in winter
and spring than in summer and fall. The most extrethanges had taken place in
Karasjok, Kautokeino and Sgr-Varanger in the fatimof the country, where the average
temperatures in February had increased by more fthandegrees centigrade. Further,
rainfall had increased by up to twenty percenthim south-eastern part of Norway, while
north-western Norway had become up to fifteen perceier. Accompanying this, the
frequency of winds from the southeast had increage2b percent, while winds from the
northwest had decreased by 20 percent. This méaay, explained, that warmer and
more humid winds from the south had brought moezipitation, and with a mountain
range separating east from west, north-westerrs gpdriNorway were left in a relative
rain-shadow.

According to Hesselberg, the geographical patterad hclear practical
implications: producers of hydropower in differeparts of the country needed to
collaborate. When it rained on the eastern sidehef mountains, the production of
electricity should be increased and “exported” lie tvest — and vice veréaWhile
useful, this was not really what Vogt had in mintten he had asked for long-term
forecasts for years or decades.

Hesselberg and Birkeland’s research was extremetpireeal, and unlike
climatologists of the same generation, they wereim@rested in stretching the study
back to before the official records began in 1866 addition, contrary to concurrent

7 Secular variation was defined as climate change periods of a hundred years or more.

18 Barlaup, AsbjernDet norske meteorologiske institutt 1866-1968britius & Sgnner. Oslo. 1966: 64-70.
19 Hesselberg, Th. and B. J. Birkeland. “Sakularenatkungen des Klimas von Norwegen. Teil 1. Die
Lufttemperatur” [‘Secular variations in the NorwagiClimate. Part 1. The air temperatur&gofysiske
Publikasjoner Vol. XIV, No. 4. 1940; Hesselberg, Th. and BBitkeland. “Séakulare Schwankungen des
Klimas von Norwegen. Teil 2. Die Niederschlag” [t¢S#ar variations in the Norwegian Climate. Part 2.
Precipitation’].Geofysiske Publikasjonevol. XIV, No. 5. 1941; Hesselberg, Th. and BBitkeland.
“Sakulare Schwankungen des Klimas von Norwegen.3liuftdruck und Wind” ['Secular variations in
the Norwegian Climate. Part 3. Air pressure andjirGeofysiske Publikasjonevol. X1V, No. 5. 1943;
Hesselberg, Th. and B. J. Birkeland. “Sékulare Settwngen des Klimas von Norwegen. Teil 4. Die
Feuchtigkeit” ['Secular variations in the Norwegi@fimate. Part 4. Humidity'|Geofysiske Publikasjoner
Vol. XV, No. 2. 1944. The temperatures previouth official Norwegian records began in 1866 were
gathered from Stockholm, Copenhagen, EdinburghStykkisholm on Iceland. (Hesselberg and Birkeland
1940: 26-27)

20 Hesselberg, Theodor. “Memorandum til Utvalget\feer- og klimavariasjoner” ['Memorandum to the
Committee for weather and climate variations’]. Mmber 1948Beretning.1950: 41.

%1 See for instance: Britton, C. E. “A Meteorologi&tironology to A. D. 1450.Geophysical Memoirs

No. 70. Meteorological Office, London. 1937.
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research of climatologist Gordon Manley in the UKgbaciologist Hans Ahlmann in
Sweden, there were no references to amateur olieasjano real interest in glaciers and
snowfall, and no links between climate and culfdralthough the findings would have
supported Ahlmann’s theory of polar warmitigye was merely mentioned in the passing
as one of several researchers having pointed @atctimate varied with tim&* And
while Manley was generally skeptical of identifyipgtterns or trends from his long-term
records?® this was exactly what Hesselberg and Birkelandosetto do. Finally, even
though the Norwegian researchers argued that¢heiatological findings were linked to
atmospheric circulation, they made no mention af Bergeron’s dynamic climatolody.

In general, Hesselberg and Birkeland did not engagengoing debates on climate
variations elsewhere: in line with their empiricagiproach, the observations, calculated
and put into tables and graphs, should speak énselves.

A separate strategy that the Norwegian meteord®gisrsued was to use records
from the growing international network of radiosenabservations. After discussing the
matter with several experts abroad, a group of ametegists in Oslo requested upper air-
observations from 33 countries in the northern eimére’’ The dual purpose of the
study was to investigate the abnormal spring amdnser of 1947, and to examine if the
observations could be used in extending the wedtinecasts. However, when it turned
out that the dataset from December 1948 was the¢ caosprehensive, the ambition of
investigating the drought in 1947 was abandonedrelsingly, what mattered to the
meteorologists was extending the weather forecast®ecember 1949, at the fifth and
final meeting of the committee, meteorologist Eikdmiland suggested that instead of
working out predictions for years or decades, «héy rational way forward» was
incremental steps, starting with extending forezdsim 24 to 72 hour€ He failed to
mention that experiments in extended forecastsbegiin more than a decade earlier,
independent of the Committee’s wdrkput the representative from the Water Works
agreed that three-day forecasts would be useful.

2 Endfield, Georgina, Lucy Veale and Alexander H&llordon Valentine Manley and his contribution to
the study of climate change: a review of his lifiel avork”. WIREs Climate Chang&ol. 6. 2015: 287—
299; Endfield, Georgina. “Reculturing and Particizimg Climate Discourses: Weather, Identity, anel t
Work of Gordon Manley”Osiris. Vol. 26, No. 1, Klima. 2011: 142-162. See alsexsinder Hall's paper
in this issue.

23 Sorlin, Sverker. “The Anxieties of a Science Diplat: Field Coproduction of Climate Knowledge and
the Rise and Fall of Hans Ahlmann’s "Polar Warmin@siris. Vol. 26, No. 1, Klima. 2011: 66-88, p. 88.
4 Hesselberg and Birkeland 1940: 7.

% Endfield, Veale and Hall. 2015: 292.

%6 For more on Bergeron’s dynamic climatology, see Bleming and Philipp Lehmann’s papers in this
issue.

2" Through the Norwegian meteorologist Jargen HolmaidéCLA, they got in touch with Jerome Namias,
head of the Extended Forecasting Section at theWeather Bureau in Washington, and arranged far hi
to visit Oslo to demonstrate the American methad<$f and 30-day forecasts. Two meteorologists were
sent to visit Carl-Gustaf Rossby in Stockholm, Andt Eliassen filed a report on the forecasting et
used at the University in Chicago. They also rqadmresearch being done elsewhere in Europe atheé in
Soviet Union. Hgiland, Einar. “Rapport fra Dr. Haild”. Beretning.1950: 46-48.

8 Report from meeting, Thursday December 1, 1849etning.1950: 8.

29 The seasonal four-day forecasts for the fishéni¢ise North Sea, based on surface observations, we
broadcasted by radio three times a week. PetterSsenre Kuling fra nord — en veervarslers erindringer.
1974: 199. An English translation of Petterssent®kiography was published by the American
Meteorological Society under the tiVgeathering the Stornedited by James R. Fleming, in 2001. See
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The committee finally agreed to contact the neveialelished Norwegian Council
for Scientific and Industrial Research, to secureremreliable funding. A group
consisting of meteorologists Hesselberg and Hgiland astrophysicist Rosseland, all
former Bjerknes-acolyte®, wrote a proposal to turn the Committee into aritinte for
Weather- and Climate Research: “The purpose ofitlgsiry is primarily to give the
committee a more permanent character by the iretlaaame-change, while the activities
in the beginning will continue along current liféSIn the application, emphasis was on
improving long-term weather forecasting followirigetline of research developed by the
Bergen school of meteorology, while the prospedivaift progress in climate prediction
was downplayed. The main argument was the econosafulness of the research and a
desire to reinforce an already established colmbmr with the Norwegian
Meteorological Institute, the Norwegian Polar Ihdge and the Water Resources and
Electricity Works. The application also highlightdeht similar research into long-term
forecasting, utilizing three-dimensional synoptarid radiosonde observations from the
northern hemisphere, was going on at the Extendwechsting Section at the U.S.
Weather Bureau in Washington D.C, headed by Jerdamias, at the University of
Chicago and at the Stockholm University College amntthe leadership of Carl-Gustaf
Rossby, and at The Forecast Research Division ins@able, England, headed by
Reginald Sutcliffe.

There were several reasons why the committee reg¢ehe funding it asked for.
In addition to being vital for the postwar reconstion and already having secured
annual contributions from the Norwegian Academysoience and Letters, historian Kim
Gunnar Helsvig has shown that two of the three egp&ho evaluated the application
had themselves been members of the multidiscipliteskforce®” Also, it probably did
not hurt that the year before requesting climatedistion Fredrik Vogt had been
instrumental in instituting the Norwegian Resea@duncils, where Committee member
Svein Rosseland was deputy héd@he following decade, Hgiland’s annual applicagion

also: Fleming, James R. “Sverre Petterssen, thgeBeschool, and the Forecasts for D-d&listory of
MeteorologyVol. 1, 2004: 75-83.

30 Hesselberg had started his career as an asdistdititelm Bjerknes in Kristiania in 1908-12, armirjed
him in Leipzig in 1912-15, before being appointéector of the Norwegian Meteorological Institute i
1915. (Sverdrup, Harald Ulrik. “Theodor Hesselbeigdrsk Biografisk Leksikori934.) Rosseland had
been an assistant for Bjerknes in Bergen from 1BibSvever, when it turned out his proficiency for
drawing weather maps was severely limited, he was&s an assistant to Niels Bohr in Copenhagen
instead. (Vaagen, Jan S. “Norske fysikere. NielerBmgy hans institut.Niels Bohr 100 ar. Vitenskapsmann
og Verdensborgelitenskapsteoretisk forum, Universitetet i Berg8kriftserien nr. 3. 1985: 71). Einar
Hgiland began his career as Bjerknes’ last Carreggestant in 1935. (Godske, Carl Ludvig et. ai. “I
memory of Vilhelm Bjerknes on the 100th Anniversafyis Birth”. Geofysiske Publikasjoneyol.
XXIV. 1962: 22.)

3L «Sgknad D-106.” [Application to Norges Teknisk-Natitenskapelige Forskningsrad]. RA/S-
2939/D/Db/Dbd/Ddbd/L0763/0004. Riksarkivet ['Norwag State Archive’], Oslo. 1950: 4.

%2 Helsvig, Kim GunnarElitisme p& norsk: Det Norske Videnskaps-Akademb1Z007 Novus/DNVA,
Oslo. 2007: 81. The three members of the Committe&eophysics were Halvor Solberg, Theodor
Hesselberg and professor of physics, Lars Vegard.

% Slagstad, Run®e nasjonale strategePax, Oslo. 1998: 297; Devik, Olafd.T.H. femti &r: Norges
tekniske hggskoles virksomhet 1910-198€lo. 1960: 185-187; Rgberg, Ole Andebtditenskap i krig og
fred.» Astrofysikeren Svein Rosseland i norsk fongjspolitikk 1945-1965Garduate thesis in History,
University of Oslo. 2000: 51-55; Barlaup, AsbjgNTNF — Ti-ars beretning 1946-1938orges teknisk-
naturvitenskapelige forskningsrad. 1956: 24-26.



History of Meteorology (2015) 89

for “theoretical and empirical research with aimatwalyze the variations in weather and
climate, and identify their causes”, summarizing ffast years’ activities at the Institute,
were all marked with an expectation of receivinguikr grants for “several years to

come”3*

Staring at the sun

The Institute for Weather and Climate Research lveated on the second floor at the
Institute for Theoretical Astrophysics at the Unmsiy of Oslo, with funding for one
senior scientist, two junior researchers, an as#isind a secretary. It was headed by
Einar Hgiland, who had been the secretary of tleEquling Committee. The Institute
arranged seminars, had international guests, alidbocated on research projects. In
addition to inviting colleagues from the Institued Meteorology, Hgiland offered
research positions to promising students who shared interest in theoretical
hydrodynamics® Of fourteen researchers affiliated with the ingét eight focused on
hydrodynamics (Per Martin Breistein, Arne Foldwiggvar Gotaas, Einar Hgiland, Jack
Nordg, Eyvind Riis, Sigurd Jahr Smebye, Kristianeegde), three on theoretical
meteorology (Arnt Eliassen, Ragnar Fjgrtoft, Kaegl€sen), two on cloud physics (Egil
Hesstvedt, Marius Todsen), and one on mathemdiosk(Palm).

Apart from a failed cloud seeding experim&hthe research at the Institute was
highly theoretical: 38 of 50 publications concernédgdrodynamics, particularly
expressing weather phenomena such as the imptagiagraphy, gravity, friction and the
dynamic interactions between different layers o #itimosphere in quasi-geostrophic
equations. Eight reports focused on cloud phygiagjcularly the formation of mother of
pearl clouds; droplets and thunderstorms. Only three studiesangdrelation to climate.
One was a literary review of Grosswetter-studfethe two others were statistical
investigations of the relations between solar #gtand terrestrial climat&’

The reorganization of the Norwegian Universities foass education, which
translated into expanding the academic staff armbreesponding change in research

** RA/S-2939/D/Db/Dbd/Ddbd/L0763/0004; RA/S-2939/DHDdbd/L0764/0001.

% |Interview with Arne Foldvik, Bergen, 10.10.2014.

% Unsigned. “Report on a Cloud Seeding ExperimeRéports from the Institute for Weather and Climate
ResearchNo. 6, 1956.

37 Mother of pearl clouds are high altitude cloudhations (15-25.000 meters) that develop in Polar
Regions, today referred to as Polar stratosphérials. Through investigating this rare (and beabDtif
weather phenomenon, the goal was to gain insigbtatmospheric conditions, especially humidity and
motion, at higher altitudes that could not be agithrough the distributed radiosonde network.

% Nordg, Jack. “Oversikt over en del nyere ‘Grosseretindersgkelser” [‘Overview over some newer
Grosswetter-researchfReports from thénstitute for Weather and Climate ResearOversiktsartikkel No.
1, 1952. Grosswetter-studies, literally large-seadather, are studies of mean pressure distribatien
time.

%9 Nordg, Jack. “A Statistical Discussion of a PolgsiBonnection between Solar Activity and Sea-Level
Pressure”; Nordg, Jack. “A Comparison of Seculaar@es in Terrestrial Climate and Sunspot Activity”.
Reports from thénstitute for Weather and Climate Researdlo. 5, 1955. See also: Nordg, Jack.
“Solaktiviteten og dens innflytelse p& atmosfeerg®dlar activities and its influence on the atmosy].
Naturen 1954: 192.
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funding, was the main reason why the Institute veéssed in 1960° In their
announcement, the research council stressed ftisalvéfs not a critique of the research,
but in line with their general policy of expanditige universities rather than funding
independent institutes: “It is exclusively the orgational terms we found
counterproductive in the long terft”In return, they suggested channeling a similar
amount of funds, approximately 70.000 NOK per yé&aiQ permanent positions at the
Universities, so that the research could contihaeet

As historian Kristine Harper and others have paintet, the 1950s saw an
increased interest in numerical weather forecastisigg computers, especially in the
wake of the first computer generated weather fateed the Institute for Advanced
Studies at Princeton: “Meteorologists from acadenthe Weather Bureau, and the
military - in Princeton, Stockholm, Chicago, New rKkpCambridge, and Washington -
were busy trying to develop a workable theory of@pheric motion that could then be
programmed into von Neumann's new machitfeBoth Arnt Eliassen and Ragnar
Fjartoft moved from being important members of Feceton project to doing research
at the Institute for Weather and Climate ReseancBslo?® However, the Institute did
not have access to computers, and instead of ncah@reather prediction, their approach
followed in the footsteps of the Bergen school ateorology. That Vilhelm Bjerknes
until his death in 1951 had his office at the sdméding as the Institute, and that the
leading investigators had all started their careeysCarnegie-assistants to Bjerknes,
probably influenced the choice of direction. Howewbe legacy would eventually turn
out to be a disadvantage.

While the computer models went from extreme singaifon to increased model
complexity, Hgiland’s team started at the other.dddally all complexities should be
included in the equations. However, the fact thaytfollowed a different tradition than
the numerical and published most research in teahreports instead of in journals with
wider readership, the research was of little rateeato the wider scientific community
and to the new approach to theoretical meteorotbgy took the computer models as
their starting point. It would be decades beformpoters were powerful enough for the
equations developed at the Institute to be put iptactice in numerical weather
forecasting, and by then the technical reports wesstly forgotten.

Another distinctive feature of the Norwegian weattresearch in this period was
that there were no links between meteorology antspheric chemistry. At Carl Gustaf
Rossby’s International Meteorological InstituteStockholm, which was inaugurated at
more or less the same time as Hgiland’s institaot®©slo, research into atmospheric
chemistry went hand in hand with numerical weagrediction and studies into climate
variations?* Interested mainly in hydrodynamics, the reseasher Norway saw

0 Ore, Aadne. “Det matematisk-naturvitenskapelideiftet”. Universitetet i Oslo 1911-196Bd. 2.
Universitetsforlaget. 1961: 95-98; Helsvig 2007: 82

“ Letter from The Norwegian Council for Scientifiodalndustrial Research to Einar Hgiland, signed by
Georg Hygen, dated Oslo, February 15, 1960. RA/33Z%Db/Dbd/Ddbd/L0763/0004.

2 Harper, Kristine CWeather by the numbers: the genesis of modern noégy. MIT Press. 2008: 150.

3 Harper, Kristine C. “The Scandinavian Tag-Teanmvitters of atmospheric reality to numerical weather
prediction efforts in the United States (1948-1956ljstory of Meteorologyol. 1, 2004: 84-91.

4 Rossby, Carl Gustaf and H. Egnér. “On Chemicah@te and Its Variation with the Atmospheric
Circulation Pattern"Tellus Vol. 7, No. 1. 1955: 118-133; Bohn, Maria. “Contrating on CO2: The
Scandinavian and Arctic Measurement3&iris. Vol. 26, No. 1, Klima. 2011: 165-179.
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temperature, pressure and humidity as what chaizetedifferences in the air, not its
chemical composition. Atmospheric chemistry in pgegiod was a Swedish, and partly
Finnish, endeavd?, With the exception of a short popular text on agitole link between
acid rain and fish death, published in 19%@tmospheric chemistry was first introduced
to Norwegian meteorological research in the eady0s when the newly established
Norwegian Institute for Air Research led an OECBegach program into air pollution
dispersiort”’

Some of the reasons for prioritizing hydrodynanmether than climate variations
can be found in a public lecture held by Hgilandha&t annual meeting of the Research
Council in March 1952 entitled “Climate fluctuat®mand possible cause®”Hgiland’s
argument was that climate had changed for the hetteaning it was warmer, that this
was caused by changes in the energy from the swanthat this was likely a short-term
fluctuation. His presentation reflected the generalv among the meteorologists at the
time: the sun was the ‘engine’ or ‘power source’ ttee atmosphere, and was, therefore,
the cause for climate variations. This theory waadusly put forward by James Croll in
1875%° While not supporting the specifics of Croll’s tgoNorwegian oceanographers
such as Bjgrn Helland-Hansen, Harald Urik Sverdmg Fridtjof Nansen had in the first
decade of the 2Dcentury argued that the key to climate variationgarth was the sifi.

5 Bohn 2011. For more on early climate modelling: $¢eymann, Matthias. “Constructing Evidence and
Trust: How Did Climate Scientists’ Confidence inelthModels and Simulations Emerge?”. In: Hastrup,
Kirsten and Martin Skrydstrup (ed9he Social Life of Climate Change Models. AntidgimafNature
Routledge Studies in Anthropology. 2013: 203-224.

“6 Dannevig, Alf. “Nedbgrens innflytelse pd vassdragesurhet og pé fiskebestanden” ['The influence of
percipitation on acidities in rivers and on fistpptations’]. Jeger og FiskeMNo. 3. 1959: 116-118.

“” OECD.The OECD Programme on Long Range Transport of Altuants: Measurements and findings.
Paris. 1977. The project confirmed that pollutioonf sulfur dioxide was transferred between European
countries, and that two third of pollution in ScaraVia originated from outside sources. (Rothsghild
Rachel. “Burning Rain. The Long-Range TransboundsryPollution Project.” In: Fleming, Jim, and Ann
Johnson, edS.oxic Airs.Pittsburgh. 2014: 181-207). The report led to stalishment of the Convention
on Long-range Transboundary Air Pollution, thetfirdernational legally binding instrument to death
problems of air pollution on a broad regional bagte convention was signed in 1979 and entered int
force four years later. (Gillespie, Alexand€timate Change, Ozone Depletion and Air Pollutioagal
Commentaries with Policy and Science ConsideratiBri$f, Leiden. 2006; Underdal, Arild and Kenneth
Hanf (red).International Environmental Agreements and Domdgtilicies. The case of acid rain.
Ashgate. 2000, particularly chapters 3, 4 and 11.)

“8 Hgiland, Einar. “Klimasvingninger og mulige &rsakiedem. Foredrag holdt ved &rsmgtet 19. mar2195
i Norges Allmennvitenskapelige Forskningsrad.” [@hte fluctuations and possible causes. Lecture: tel
the annual meeting of the Norwegian Research Cbforcscience and the Humanities, March 19, 19527.
Naturen 1953.

%9 Croll, JamesClimate and Time in their Geological Relations. #e®ry of Secular Changes of the
Earth’s Climate 1875. For more on Croll, see Gunnar Ellingsemepn this issue.

*0 Helland-Hansen, Bjgrn and Fridtjof Nansen. “Temapenschwankungen des Nord-Atlantischen Ozeans
und in der Atmosphare” [ Temperature fluctuationgtie North Atlantic Ocean and in the atmosphere’].
Vitenskapsselskapets Skrifter, NoK€istiania, 1917; Sverdrup, H. U. “Die Beziehungiar elfjahrigen
Klimaschwankungen zur Sonnentétigkeit” ['The radas between 11-year climate variations and solar
activities’]. Annalen der Hydrographie und maritime Meteoroloderlin. 1918; Helland-Hansen, Bjgrn
and Fridtjof Nansen. “Temperature Variations in Nath Atlantic Ocean and in the Atmosphere.
Introductory study on the Cause of Climatologicakiétions”.Smithsonian Miscellaneous Collections.
Vol. 70, No. 4. 1920; Ellingsen, Gunnafarme havstrgmmer og kald krig: “Bergensstrammaéi&iay
vitenskapen om havstrgmmer fra 1870-arene til 1®8&Me.['Warm ocean currents and cold war: “the
Bergen current-meter” and the science of ocearentsifrom the 1870s to the 1960$hD-Dissertation,
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The position was supported by leading astronomehetime>* and in Norway the
importance of the sun was probably reinforced ey Rockefeller Foundation-financed
solar observatory at Harestua outside Oslo, whigmed in 19542

The debate at the time was not whether climateatiaris were caused by the sun,
but if the warmer climate was due to an increasa decrease in the solar energy. From
the 1930s, the British meteorologist George Cl&8kapson had argued that more solar
energy caused more clouds, more snow, growingegmeind that this eventually would
lead to more energy being reflectédherefore, the observed heating could just asylike
herald the start of a new ice age. This fit wellhnanother authoritative hypothesis at the
time, the American meteorologist Hurd Curtis Wilietheory of cyclic variations, which
predicted that the average temperatures would dtapping significantly in the late
1950s°* Hesselberg and Birkeland’s update to their owrdystypublished in 1956,
pointed in the same direction: in the 1940s the nstemperatures had slowed down
compared to the preceding decenniim.

The real worry of the time was not that the obsérw@arming would continue
indefinitely, but that the climate would inevitabiyrn for the worse and that humanity
would face a new Ice Age. The research conductettheatinstitute should, therefore,
focus on understanding the mechanisms of the atmeospso that the coming Ice Age
could be stopped. Hgiland argued:

“Has climatology reached a complete understandfnghat lies behind climate change,
the mechanisms that are at work? And even more riampty has it found ways to
intervene and control this mechanism, so thatdbean be stopped?”

Framing the problem of climate variations as a ematif developing methods for
avoiding the coming Ice Age made studying the dyioarof the atmosphere more vital

University of Bergen. 2013: 100-101. In an intewieith a daily newspaper in 1958, Jack Bjerknesiady
that the relation between solar activity and clienadriation was “inescapable”. “Vil polarisen foirave
helt?” ['Will the polar ice cap disappear complgfdl. Verdens Gang8.5.1958.

*1 See for instance: Hoyle, Fred. “External sourdedimatic variation”.Quarterly Journal of Royal
Meteorological Society/ol. 75, 1949: 161-163.

*2 Brahde, Rolf. “Solobservatoriet p& Harestua” [ Bwar observatory at Harestua’]. 1998.
[https://www.ub.uio.no/fag/naturvitenskap-teknolagito/historiske-
samlinger/brahde_solobservatoriet 1998.pdf

%3 Simpson, G. C. “Further studies in terrestriaiatidn”. Memoirs of the Royal Meteorological Society
Vol 3. 1930: 1-26; Simpson, G. C. “World climaterithg the Quaternary PeriodQuarterly Journal of the
Royal Meteorological Society/ol. 60. 1934: 425-478.

** Willett, H. C. “Long-period fluctuations of the geral circulation of the atmospherdaurnal of
MeteorologyVol. 6, No. 5. 1949; Willett, H. C. “Solar varialtyf as a factor in the fluctuations of climate
during geological time"Geografiske Annalel949. See also: Godske, C.Hvordan blir veeret?
Meteorologi for alle ['What will the weather be? Meteorology for eveng’]. J. W. Cappelens Forlag.
Oslo. 1956: 189.

%5 Hesselberg, Th. and B. J. Birkeland. “The contiimreof the secular variations of the climate ofriNay
1940-50."Geofysiske Publikasjonevol. XV, No. 5. 1956.

% Hgiland 1953: 43. On the relationship betweematblogy and Bergen school hydrodynamics, see
Lehmann’s paper in this issue.
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than investigating climate patterns in the pastcokding to Hgiland, it was through
knowing the mechanisms in the atmosphere that hityneould stage an interventioh.

A matter of prestige

Hgiland’s emphasis on mechanisms rather than gpebiga or temporal patterns in the
climatic record reflects another trait shared by theteorological research community in
the 1950s: In the shadow of the Bergen school,atenstudies had low prestige and was
often portrayed as a second-rate science. Accorttingieteorological textbooks used
from the 1940s, all science matured through distppltases: first, speculation was
replaced by observation. Second, observations wgseematized and one could start
looking for patterns. In the third phase, the meadras behind the phenomenon were
uncovered and science became predictive, which wiagt the Bergen school of
meteorology had brought to the taBldn popular books on meteorology published in
Norway in the 1950s, a fourth phase was added li&ppcience”, which meant using the
mechanisms to stage interventions to control thathex and possibly the climate of the
future® According to this positivist narrative of linearogress, studying the climate
through looking for patterns in past observatioss \merely second phase science. Only
research and forecasting based on physics and dymamics was truly predictive, since
this was the only part of meteorology that had weced underlying mechanisms. To
Hgiland, climate research was merely statistigaketiing, a science of the past using
methods of the past.

The low prestige of climatology in the period walksoaan international
phenomenon. In his first public lecture as Predidenthe Commission on Climatology
in the World Meteorological Organization (WMO) in933, Charles Warren
Thornthwaite stressed: “I hope that we may soom ujs from our inferior position in the
hierarchy of meteorology®® When climatology received attention in th&ViO Bulletin
in the 1950s, it was only to repeat the mantra thatspecialization should have higher
ambitions than providing statistical descriptiofighe past* When the new president of

*" For more on the history of weather control, séemihg, JamesFixing the Sky: The Checkered History
of Weather and Climate Contral.olumbia University Press. 2010.

%8 petterssen, Sverrmtroduction to MeteorologyMcGraw-Hill Book Company, Inc. New York and
London. 1941: 217-224.

> Godske 1956: 22.

¢ Thornthwaite, C. W. “A Charter for Climatology.€Ridential address at the First Session of the
Commission for Climatology, Washington, March 1958™O Bulletin.April 1953: 46.

®1«To many people at the present time, the contedtszope of climatology is only this — the measyrin
recording, and averaging of standard meteorologieshents. | need not remind you that climatology
when circumscribed in this way is sterile and uramling.” Thornthwaite, C. W. “The Task Ahead In
Climatology. Presidential Address at the SecondgiSaf the Commission for Climatology, Washington,
January 1957.WMO Bulletin January 1957: 2-7, quote on p. 3; “Surely at stége, it should not be
necessary to convince meteorologists that the praisyd fundamental progress is negligible as long a
climatology remains purely descriptive! The coletivorld weather charts, although they have thétmer
of containing in concise form a record of world wWea from July 1957 to December 1958, will remain
little more than a set of pretty picture booksesslthe numerical data extracted from them beraitio
analyzed.” Schumann, T. E. W. “World Meteorologgti®spect and ProspectUMO Bulletin January
1959: 29-35, quote on p. 34.
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the Commission on Climatology, R. G. Veryard frohe tUK, in 1959 proposed
establishing a permanent working group to studynate change, the reception was
“somewhat divided®? Instead, after a suggestion by the Swedish metepisp Carl
Christian Wallén, the initiative resulted in a syosum on climatic changes held in
Rome in 196F3

Another reason the Institute for Weather and Clenasearch did not focus on
climatology, was that the Meteorological Office ealdy had its own Section for
Climate® In 1950, they employed two meteorologists and assistant§® Ten years
later, the number of meteorologists had increasddur and the number of assistants to
fourteen®® However, in a period when state funding for mettmy in Norway was
increased by a factor of seven from the end of Wae to 1960, this meant that the
proportion of funds appropriated for climatologydhdecreased from 3.2 percent to below
2 percent’

With the exception of the project headed by Hessgllluring the Second World
War, the Section for Climate did very limited res#a In addition to functioning as a
public library for government agencies and insueac@mpanies that wanted information
on specific weather conditions in the past, themnaaitivity was limited to making charts
and tables for individual weather observation poBtsthe Section for Climate, ‘climate’
was as Julius Hann had defined in the late 19tlucgrthe average weather conditions at
a single point on the plan®Every year they published 5-day statistics froms@tions
and monthly statistics from 171 observation p6%#ll calculations were done by hand,
and by the end of 1956 they had a backlog of 598thsd°

According to meteorologist Sigurd Evjen, head & 8ection for Climate from
1949 to 1956, the lack of research ambition was twua lack of manpower. When
Jerome Namias visited Oslo in 1949, he had expdathat his section for long-term
forecasting in the United States had sixty metegists, which was about the same as
the total number of meteorologists in Norway: “Wie@y do not have the manpower to
begin embarking upon the massive undertaking nacg$sr systematic predictions like
in the United States”, Evjen argu€dRagnar Fjgrtoft, who in 1955 succeeded Hesselberg

62 «Climatology”. WMO Bulletin April 1959: 86.

83 UNESCO.Changes of climate. Proceedings of the Rome Sympasiganized by UNESCO and the
World Meteorological OrganizatiarBelgium. 1963.

® |nterview with Arne Foldvik, Bergen, 10.10.2014.

% Det Norske Meteorologiske Institutt (Hereafter: By, Boks 283, Budsjettforslag for Meteorologisk
Institutt, 1945-1957Budsjettforslag for de meteorologiske institusjoh®51-52 [‘Budget proposal for the
meteorological institutions 1951-52']. Oslo, 31.1849.

6 DNMI. Arsberetning for de meteorologiske institusjoniiorge for budsjettaret 1. juli 1959 til 31.
desember 196Q'Annual report from the meteorological institotis in Norway for the budget year July 1
1959 to December 1, 1960’]. Oslo. 1962.

67 My calculation based on the accounts printed énahnual reports from the Meteorological Office.

® Hann, JuliusHandbuch der Klimatologie. ‘[Handbook of climatoldl Stuttgart. 1908. For more on the
genesis of the empirical tradition, see: Nebekezderik.Calculating the Weather: Meteorology in the
20th CenturyAcademic Press. 1995: Chapter 2.

%9 DNMI. Norsk meteorologisk arbolnnual publication. 1945-1979.

O DNMI, Box 285. “Budsijettforslag MI, 1966-1970Budsjettforslag for De meteorologiske institusjoner
for aret 1970 [‘Budget proposal for the meteorological insiibuis for the year 1970']. February 8, 1969:
Attachment 18.2: 1.

"L« angtidsvarslene fra USA - et gigantisk vaer-ekipent” ['The US long term forecasts - a gigantic
weather experiment’MVerdens Gang9.7.1955.
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as the head of the Norwegian Meteorological Insjthowever, argued that the problem
was in the methods and not the ambitions: “Theareaghy the Section for Climate is so
inefficient is not primarily in the lack of staffiut in the methods and technical aids the
section has at its disposdf’From 1957 the Section started using punch carchimes,
but the ambitions did not change: Climate reseatdh consisted of organizing the
records of the past and providing statistics fax and one place only.

After the computer FACIT 1 was inaugurated at thetédrological Office in the
summer of 1961, the capacity of the Section fom@te greatly expanded, and so did its
activities!® Reflecting the emphasis on weather forecastintyyd®n 70 and 80 percent
of the computing time was spent on routinely pradgecomputer generated upper air
forecasts? Still, while the climatologists used less than gécent of the computing
time, this meant they could produce climate siaisbn demand for road engineers,
architects, agriculture, shipping industries, adl vas electricity producers. Although
climate prediction by now was off the table, statssof temperatures in different parts of
the county were useful for estimating power consionp and a tool for managing the
power supply. Producing climate statistics was aobew task: already in 1949 the
climate section had been asked to identify the d-period in which the average
weather conditions would be most advantageous rfanging the Winter Olympics in
Oslo in 1952. With the computer, the calculatiomst in 1949 had taken months could
now be completed in a matter of ho(ts.

Too many weather maps

Not all meteorologists agreed with prioritizing hgdynamic research, and in the mid-
1950s there was some debate regarding Winalt of meteorological research to pursue.
Most notably, meteorologist Petter Dannevig pulgiéh series of articles in the popular
science magazind\aturen arguing that too much time was spent drawing heyat
maps’® At three forecasting stations and nine airporisfage maps were drawn
manually up to eight times per day, in additiontia daily altitude maps. All this
mapmaking, Dannevig argued, was turning meteoroinfgya handicraft, where science
was reduced to a spare-time hobby with little tampact on the practice of forecasting:
“It might seem paradoxical, but at times the meskgists seem not to see the weather
due to all the weather mapS.'Dannevig’s remedy was to centralize the mapmakind)
use the resources that were freed up on applyisg ghanate observations in synoptic

"2 DNMI, Box 283. “Budsijettforslag for Meteorologiskstitutt, 1945-1957” [‘Budget proposal for the
Meteorological Office, 1947-57 Budsjettforslag for De meteorologiske institusjof@rl1955/56. July 1,
1954: 4.

3 DNMI. Arsberetning for de meteorologiske institusjoniiorge for 1961[‘Annual report from the
meteorological institutions in Norway for 1961']sl0. 1963.

" DNMI. Annual Reports]961-1971.

"5 Den Internasjonale Olympiske Komit@slo 1952, VI Olympiske vinterleker/Olympic WirBemes.
Oslo 1952: 72; Godske 1956: 184-185.

® Dannevig, Petter. “Veervarslingen ved korsveiefbfecasting at a crossroad®aturen.No. 8. 1955;
Dannevig, Petter. “Vaervarslingsmetodene i sgkelysgpotlight on the forecasting methodsNaturen
No. 15. 1955; Dannevig, Petter. “Veervarslingen ibgnskapen” [‘Forecasting and sciencé&jturen
1956.

" Dannevig 1955: 228.
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statistics, documenting what “normally” happened dpecific weather conditions.
However, his suggestion was not followed up on:1Bg2, the forecasting section at the
Meteorological Office in Oslo, the largest one lofee in the country, alone produced a
minimum of 69 weather maps per d&yRegardless, Dannevig's bottom line echoed the
mentality of most Norwegian postwar meteorologigsience or not, the pinnacle of
meteorology was weather forecasts. If climate swichad a role to play, it was to
improve the forecasts.

Synoptic statistics was not the only option for mgkclimate observations useful
for predictions. Inspired by the 30-day forecastsif the U.S. Weather Bureau, Evjen
suggested combining climate statistics and persistérends to make similar long-term
forecasts for Norway. However, when put to the,tést concluded that in order to
achieve 90 percent certainty, the confidence ialefor average temperatures in the
coming month had to be on plus/minus 3.8 degreesigtade. This, he dryly noted,
“would have severely limited practical applicatidi"'When Evjen died in November the
following year, it seems no one was interestecintiauing the project’

Concluding remarks

This paper has posed a negative question: Whyagid\lorwegian meteorologistst
pursue climate prediction in the first decadesraftee Second World War, despite
funding and an explicit mandate to do so? At fgkince, the answer seems simple:
despite methods from several disciplines, climateations were greater than the trends.
The “signal to noise” problem, and the huge amowitsalculations which would have
had to be made by hand, led to climate predicti®isg seen as too time-consuming and
too complex to be feasible. However, more factoesawnvolved.

The different actors had different understandingklomate’. For Vogt, climate
was what controlled the rain that fueled the hydwgr. For the Section for Climate,
climate was the average weather conditions fonglesiobservation point. For Hesselberg
and Birkeland, climate was a regional phenomenoosehvariations could be mapped
over time. For Hgiland, climate was the old-faskidrand sterile study of statistical
averages. As head of the Institute for WeatherGlimdate Research, Hgiland’'s view had
a deep impact on the research interests of higtutishs, and was reflected in the
researchers he chose to recruit. In contrast, thilmgy in Norway lacked a ‘champion’
who could generate funding, organize recruitmedtdefine what research to pursue.

8 The maps produced were six altitude maps, eigifa@ maps, six synoptic maps of Norway, seventeen
prognostic maps, six analytical maps, and twenty-feeather maps to be telexed to airports. In axdit
maps for 200mb and 200mb altitudes were producest md not every day. Det Norske Meteorologiske
Institutt. Arsberetning for de meteorologiske institusjonsiorge for budsjettaret 196Dslo. 1964.

9 Evjen Sigurd: “Statistisk varsling av middelvendigStatistical forecasting of mean valuesNaturen
1955: 181. See also: Evjen, Sigurd. “Statistiske&kptaver som forundersgkelse for 30-dagers-vagslin
['Statistical sampling - a preliminary investigatifor 30-day forecasting’Veertjeneste-memoranduido.
4. Det Norske Meteorologiske Institutt. Oslo. 1956.

8 Evjen had studied climate prediction since theOs9Evjen, Sigurd. “Barometerschwingungen und
langsichtige Prognosen” [‘Barometric oscillatiomsldong-term forecasting’[5eofysiske Publikasjoner.
Vol IV, No. 1. 1927; Evjen, Sigurd. “Zur langfrigtn Wettervorhersage” [‘'On long-term weather
forecasting’].Geofysiske Publikasjonevol. X, No. 3. 1935; Evjen, Sigurd. “Forecastingrth-west gales
in the Skager Rack (a synoptic-statistical stud@gofysiske Publikasjoneyol. XVII, No. 5. 1949.
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Further, climate studies had an inferior status regniie meteorologists. It was
seen as a science of a lower order focused on mapipé past rather than predicting the
future based on already uncovered mechanisms. Whideould have been seen as a call
to arms, none were in a position to pick up thengjati A similar lack of practical output
did not stop the highly theoretical research inyarbdynamic equations at Hgiland’s
institution. While the research did give new inggghnto the mechanics of the
atmosphere, the results were essentially uselef®dime. There were meteorologists
who argued for more investment in climate studoes,they too maintained that the goal
was to aid weather forecasting and not to deveiopate prediction. Besides, the drought
which had caused Vogt to contact the Norwegian Anadof Science and Letters did not
return. The summer of 1947 was soon seen as anayonot a warning of a lasting
change.

Unlike climate prediction, forecasting was not jgstentific and useful; it was
also seen as attainable. When Fredrik Vogt corddabi Norwegian Academy of Science
and Letters after the drought in 1947, he was sirapking too much: Climate prediction
was understood to be impossible, and no one wdliagvio challenge this orthodoxy.
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