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It is said that the Arctic temperatures in the 2@htury
have been the highest over the past 400 years
(Overpeck, 1997). The fact is that until now thebgll
surface air temperature (SAT) have increased b§°Q.7
since 1861 This was not a homogenous rise. The air
temperatures through the latter part of th& téntury

and the early 20century were relatively cool compared
to years since the 1920s, especially after 1925
(Drinkwater, 2006). The increase in the Arctic wa®

to three times higher then the global mean, pdaitu 'Z
during the two decades from 1920 to 1940, wherbby
period from 1918 t01922 displayed an exception:
rapid winter warming in the circum-Arctic regio
(Polyakov, 2003). This is emphasized by t[~
observation that annual temperatures from 1920-1
rose even more markedly than during the post 1€
period (Serreze, 2000).

The proportions of the warming are illustrated imast
every Arctic temperature graphic. The moment
event started to happen can be identified veryigebc
January 1919. It was the second month after WWI
ended. Suddenly, Spitsbergen a remote archipe &
between the North Cape in Norway and the North F
had corresponding mean temperatures during Jaasa
2000 km further south in Oslo, mere —5°C. That wa. ™ "

climatic “bang”. It meant that the temperature @iénces between the two pre and post WWI January we
16° (sixteen) degre& Nothing can illustrate the extraordinary jumpteethan looking at a 10°C difference

between the winter temperatures (the mean of DAEE¢n years before January 1919 (1912-1918),hend t
seven winters 1919 to 1925. The ability to estabdisprecise timing is elementary for improving thance

to consider and to reason the circumstances ahibet.

Confining the date of the warming-up period to ylear 1918 is very precise and important, while desg
the warming-up area to “the circum-Arctic regios’ riather superficial. On the other hand V.F. Zakhar
stated with reference to Russian researcher: “ftitig that while high latitude play a special ratethe

311PCC, 2007, The total temperature increase froB0181899 to 2001 — 2005 is 0.76 [0.57 to 0.958Gnmary for Policymaker, p.4)
32 The January temperature at Spitsbergen : 191%;-2018-24.4; (mean: 22.4°C); and 1919 -5.7, 19P0.5 (mean: -8.1°C);
http://data.giss.nasa.gov/work/gistemp/STATION SF#34010050010.1.1/station.txt

Source: www.arctic-heats-up.com; The Arctic Warming 1919 to 1939; by: Arnd Bernaerts
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climate changes over the hemisphere, the Atlartitos plays a special role in these latitudes tledres.
This important aspect of spatial structure of péteicing should not, of course, be omitted whenlaixing
the causes of the present day climate changes’h@al, 1997). This process became pronounced iaffect
the ecosystem with a general northward movemefisiof due to a dramatic warming of the northerntNor
Atlantic Ocean during the 1920s and 1930s (Drinkwa2006). Quite a number of research papers bimfis
have mentioned this aspect since the 1930s (ergutars, 1941) but remain unspecific concerninigitse
This is of not too much help if one wants an exptam: what made the northern North Atlantic warg
Meanwhile we have established that Spitsbergenawast-spot in this scenario. What we not know #etd
there been several hot-spots? Became they effestiveltaneously or one after the other? Do distant
locations and periods of warming or cooling alloenclusions? The starting point is that the charsgaded
in the late 1910s and evidently extreme pronourate8ipitsbergen, and for this reason the northemhNo
Atlantic will be the focal point in our further iegtigation.

2&

Overall, the Earth gains heat at low latitudesHry $un and it loses heat at high latitudes. Tongaldhese
gains and losses the heat is transported polewatitebatmosphere and the ocean in comparable gropsr

In winter 1918/19 and from thereon a lot of surpifisieat must have been coming from distant plases,
that distant and medium of transport matters. $hal be indicated by the term ‘distant warmingheseby a
region or location which is separated form the wagmhot-spot Spitsbergen, is within the “reach” of
Spitsbergen either by atmospheric air masses, dicplarly by the ocean current system. This means
practically that all seas and their coastal areathror in the range of the Arctic Circle could kasontributed

by ‘distant warming'.

By the ‘core Arctic’ region shall here be understdbe Arctic Ocean, respectively the sea spacéd rdr80°
North and north of the all continefitsin addition to the exclusion of the landmasseseems that also the
Northern Pacific Ocean region can be excluded.hgeihas any research in the 1930s, or more recently
asserted that the early Arctic warming could hagerbgenerated in the Alaska, Siberia and NorthfiPaci
sector of the Arctic Ocean. As the Aleutian in Merth Pacific are at the latitude of 51° north ttiseon the
same latitude as London, Kiev, Astana, and Vancgutbe Bering Strait region is not comparable vitib
situation in the Northern North Atlantic.

The very different oceanic conditions between tlie bcean entrances to the Polar Basin are even more
significant. The fairly cold and low saline wateflow from North Pacific to the Arctic Ocean is Bxhely

less influential than the warm water masses, wiggive via the Norwegian and Spitsbergen Current at
Spitsbergen and flow into the Arctic Basin. Theuwrnk of Atlantic water is about eight times higheert the
mass transport via the Bering Strait.

12 ( 4

It would be so helpful if the “most significant iewe shift experienced in the North Atlantic in tBg"
century“(Drinkwater, 2006) could be analysed wititadrecords from all sea levels ranging from the se
surface (SS) to the bottom of the seas. But thatkbeen nothing comparable to air temperature dscor

33 According the International Hydrographic Organiaatthe Arctic Ocean proper extents well over laamti other sea areas, see:
http://fen.wikipedia.org/wiki/Arctic_Ocean#Geography
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The global conveyor belt thermohaline circulatisrdiiven primarily by the formation and sinking pf
deep water (from around 1500m to the Antarcticdoottvater overlying the bottom of
the ocean) in the Norwegian Sea. When the streofjthe haline forcing increases due to exdess
precipitation, runoff, or ice melt the conveyortheill weaken or even shut down. The variabilitytive strength o
the conveyor belt will lead to climate change irdhe and it could also influence in other areathefglobal ocean
(Source, see below).

SourcesClimate change 1995, Impacts, adaptations andatidig of climate change: scientific-technical asaky

contribution of working group 2 to the second assemt report of the intergovernmental panel onatinchange,

UNEP and WMO, Cambridge press university, 199 fttww.grida.no/publications/vg/climate/pag e/3 G&fpx
DesignerPhilippe Rekacewicz, UNEP/GRID-Arendal

cQ

The map identifies only one region as “sea-to-aattransfer”, of which the text actually shouldfbeher to the
East (close or north of Iceland), and the Gulf Btsgmbols should pass Spitsbergen in the West. erwéhe
warm water for the Arctic, from all oceans as faag as the North and South Pacific, is coming withred line ag
West Spitsbergen Current to the Arctic gate. As tharm salty water reaches the Fram Strait in thest Vaf
Spitsbergen, it is able to release enormous heathe atmosphere, by cooling down. These cooy sedters are
now very dense compared to the surrounding wadecs,sink to the bottom of the Arctic Ocean, or NoiSea.
There is virtually no other place in the world whéheat release” and warming of an cold environncenid be
more effective. Even a water temperature of ony @ntwo degrees are still able to heat the atm@repfihe end o
the squeezing out is only reached when the sea isdteezing. Only this heating-spot seems capahiritiate and
sustain an explosive temperature rise, and sust@ier a longer period of time.

Source: www.arctic-heats-up.com; The Arctic Warming 1919 to 1939; by: Arnd Bernaerts
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Even SST are few and often insufficient, respebtide not exist at all. It is therefore virtuallgnpossible to
assess the internal warming processes of the Nartthemisphere seas from 1918 to 1939.

But the case is not hopeless, as it is possibldraa reasonable conclusions from surface air teatper
(SAT) records, which are not overwhelmingly avaiéain number but evidently sufficient to establigh
reliable picture of what happened above the ocadace. This means that it is possible to showatssical
trend of SAT in certain regions of location, buttpa— and together with some imagination - whatuatty
happened below the sea surface. In this respesgteiins reasonable to listen to an advice given W.J.
Sandstrém soon after World War I1:

“The influence of the sea on the weather seenisetof particular interest, seeing that the
great specific heat of the sea water influencesthsphere in a very high degree. The slow
variation of the oceanic conditions will probablyake it possible to predict the general
character of the weather a long time in advanc&resee the summer in the following winter
will be warm or cold, abundant in snow or not, amthe winter if the following summer will
be warm and dry or cold and wet.” (Sandstrém, 1947)

While Sandstrém wanted to predict weather due éwgiling sea condition, here we are going to aratiie
air temperature records in retrospect; which wita to make conclusions of SST trends. There lsamo
doubt that any coastal location is considerabljuerfced by the seasonal and internal conditiorthefea,
which is particularly influential at a location 8pitsbergen far away from continental reach.

&2 1"

@ 8

During the early years of the last century the rédcean was almost completely out of reach for the
collection of meteorological data series. Neith&TShor SAT records exist. The situation is furtheren
complicated by the extensive availability of ses, iand related to seasonal changes. The maritifioenntce
grossly diminishes, the higher the Arctic Ocean iseacover is. Any sea ice free ocean space duhiag
summer season will substantially increase the ¢hmge with the atmosphere (e.g. with regard taiits
temperatures, the humidity, and the cyclonic antd@rlonic conditions). Back in the early parttbe last
century the meteorology was already well verseth wieparing weather charts and drawing climatievaht
conclusions from the material. There is, on onedhalear indication that the whole Polar regionmwead up
over the two decades, 1920s and 1930s, more thamtaer region anywhere in the world. On the other
hand, the information available provides little dsight on the hypothesis questioning whether treenked
Arctic warming is the result of “summarized” tematre statistics on a decadal basis, or whetheainer
particular warming spots could be identified.

Today it is an acknowledged fact that only the mdirthe Arctic closely connected to the NorthernrtNo
Atlantic experienced an exceptional temperature (@®hannessen, 2004). The most pronounced \ wgrmi
area from 1920-1939 covered a region from the Eaast of North Greenland (60° West) to Severnaya
Zemlya Island (100° Eadt) This was already observed since the 193Gsmymber of researchers (e.g.

34The distances to Spitsbergen are roughly ca. 18084ch.
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Scherhag, 1939), and again confirmed by H.H. Larhp woted that “the change of prevailing temperature

seems to be the greatest in the regions affectechbgges in the balance between the warm northbound

Atlantic water and the cold polar current at theast surface in the Norwegian-Barents Sea-East Girekn
region” (Lamp, 1982). The fact whether Lamb’s asse makes sense and would permit the ‘explosain’
temperatures at Spitsbergen will be discussed. laBamparing the location and the extent of thismag

area within the wider Polar region, a substantiatimction can be made. The pronounced warming area

covers less than 1f3of the Arctic area, but it extents well into therthern parts of the Greenland-,

Norwegian-, and Barents Sea.

@'

It is widely acknowledged that Greenland went tiglpa
significant warming-up period. This is well demaastd
in the research work of R. Scherhag, in 1936, which
indicates that temperature had increased with rtiae

+ 3°C from 1921-1930 (Scherhag, 1936). Our inteest
to establish whether the brisk warming at Spitseerg
has any correlation with the observed warming in
Greenland. The timing, development, intensity, and
duration will be of big help for a better understeny of
the Spitsbergen event. The main questions are:

Where did the warming start at first, or did themvimg start at several locations at the same time;
Can a time gap be identified, and what time delay;

How significant is the proportion of increase, and

How long lasted a warming up period.

Although one can argue that each answer to any
question needs to be evaluated and discussed in the
light of the findings for Spitsbergen, we will disgs

the matter in a comprehensive manner due to the fac
that older material often raises only single aspdtt

is furthermore necessary to be aware that
Greenland’s maritime climatology is not necessarily
unison but differs between the East and the
East Coast.

A start shall be made with the findings of onela prominent names in meteorology Jacob Bjerkn@371
1975), according to whom a warming in the East mde@land occurred after 1920 (Bjerknes, 1859)he
indicated period of time in question is from 19201830/32. Bjerknes assessed seawater temperatiarénd

the North Atlantic as it follows:

% The Bjerknes paper indicates for the same timeséfewhat similar brisk upward trend, stating as ét 1920, is found in the Labrador
current on the Newfoundland Banks in close proxirtotthe main stem of the Gulf Current. asserted tie Labrador Current in the West
of Greenland had shown a brisk upward trend, stds late as 1920.
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North of about 57° North the trend in sea tempeeahias been slightly upwards. Actually this
change resulted from a brief but strong upwarddierthe 1920s

The warming of the waters in the far northern Atiiamas much more sudden and short range than
farther south.

Essentially, it lasted only from 1920 to 1930 ire@nland waters. (Bjerkness, 1959).

Thus the general Greenland picture indicates thatbstantial warming took place after 1919, but the
warming period was limited to about one dozen yeBine Greenland warming rate during the decad®-192
1930, shall have been 50% higher than during #5005 period. (Chylek, 2006)

For the East coast of Greenland data informatien ar
particularly sparse. Many observation stations were
installed only in 1920. For example, at Myggbukta,
73°29'N, 21°34'W, data had been recorded since
1922; whereon the summer average temperature had
shown a typical warming trend, which lasted until
1930/39 (Kirch, 1966), while generally winter data
indicated a warming trend since 1923, which
decreased since the period 1929/38 (Kirch, 1966).
was further reported that the last ‘bad ice yearthie
Greenland Sea was 1923 (Manley, 1944).

At least one station is available at the East Goast
Angmagssalik at the southeast of Greenland, for
which Nasa-Gistemp provides a detailed record since
1880. The data confirm Kirch’'s analysis. The annual
temperature rise did not start before 1§22ctually,
only the change from the cold years 1919-1921 is
fairly pronounced with about 1.2° against the two
years 1922/23. That can neither be regarded asnbig,sudden, but it is nevertheless noticeable. Any
significance diminishes further if reviewed agaits temperature data for the months January abdi&ey.
For the time period 1918-1920 the annual amplitudieardly impress with significance. With regaeod t
identifying a trend, it seems that one could idgritie year 1920 as the starting point of a rigieqd, which
would compete with the annual trend within a raofjg-2 years. For timing the warming at the Easa S of
Greenland it might also be of help to bring a gragtom the fishing sector. The cod fishing couldlyo
increase harvest after the fish population coutngin warmer water and that had been suddenly ablail
after 1920 (Carruthers, 1941). The trend changdkedrearly 1930s is remarkable as well.

In the range of Greenland’s West Coast at leastlfmations offer a longer dating record since lte 19"
Century. On one hand the region is of greater @stebecause the West Greenland Current uses allahe
along the West coast up to the northern part oBffin Sea before turning south toward Newfoundla#st
Jakobshavn it is possible to make at least tworghtiens. The January-February series (1914-1986)ro
distinctive change close to 1920, while the annigahperature record does, but it actually became
pronounced starting only in 1921/22, and lastinty amtil ca.1930. That the record does not showaaem
prominent result for the winter months, could be ttuthe extent of sea ice during winter time, \whitade

% Annual mean temperatures at Angmagssalik (accoldasn-Gistemp): 1919 -2.22; 1920 -2.29; 1921 521822 -1.38; 1923 -0.93,
1924 -1.84;1925 -1.08, 1926 -0.17; 1927 -0.12
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air temperature graphic added)
Greenland and its adjacent waters
are located at the northern boundary of the Sub-
polar Gyre and thus subject to climatic
variations within this gyre. It is suggested that
periods characterized by regional shrinkage of
warm water masses within the Gyre adversely
affect the propagation of gadids from upstream
Icelandic waters to Greenlandic waters, and
periods of regional dilatation of warm water
masses within the Gyre are favourable for
developing gadid stocks in Greenlandic waters.
Ocean temperatures off West Greenland show a
significant upward trend, which is considerably
higher than that for the North Atlantic Basin.
______The paper states concernidduuk air temperature anomalies Very cold conditions were sed
during the 1880s to 1910s., Warming began arour2i01@nd presently Nuuk enjoys warm conditions
during the 1926-30 period.
______The paper states concernibgiuk sea surface temperaturegsee modified M.Stein graphic); th
1890s appeared as a decade with warm SSTs; thedéicade of the new century showed shrinking of
Gyre, and only East Greenland waters were warman thormal during those times; from 1915 onwaf
warming increased; and a warm Gyre was seen isdltend part of the 1920s.

/ :
The series do not show an immediate correlatiowben the big warming at Spitsbergen during win
1918/19, but atime lag of about two to three yedhe SST increase at about 1922 is remarkable.

part of the 1920s a warm Gyre had been observed.

The first warming impulse seem to have been confiagn the North, while only during the second

as

the
ds,
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the location more continental, with little or ndfesft

on the air temperatures. A recent research asstded
although the last decade of 1995-2005 was relgtivel
warm, almost all decades within 1915 to 1965 were
even warmer at both the south-western (Godthab
Nuuk) and the south-eastern (Angmagssalik) codsts o
Greenland (Chylek, 2006).

The temperatures at other stations can be discussed
the same manner as done in the case of Angmagssalik
that would also lead to the same results. Withesom
confidents one can say that the warming trend did n
start before 1920, and did not last longer than the
early 1930s.

@u

One way to temper Greenland by the ocean wateemsyist the discussed East and West Greenland Current

coming from the North and heavily influenced byyeold but less saline Arctic water. But what abany

water coming from the South or Southeast, wherentéven Gulf Current, and the Irminger Current, ig no
very far away. Had the warming of the Arctic been
generated in the Gulf of Mexico and spread via the
Atlantic Gulf Current to the Arctic? The region is
described as sub-polar, and it is practically thmy o
basin through which the heat from the South can be
carried by the system of oceanic currents towahds t
pole because of the open boundary between thethtlan
and the Arctic oceans.

R. Scherhag addressed the question already in 2987,
analysed water temperatures in the North Atlantith

the conclusion that the Gulf Current at source been
warmer during the years 1926-1933 than during the
period 1912-1918, and that a similar increase heghb
observed in the English Channel, albeit smaller ttie
time period 1920-1927. (Scherhag, 1937; and 1939):

Twenty years later J.Bjerkness picked up the issu@lifferentiated the situation. He said (extsct

“The warming of the Atlantic waters continues inoague extending eastwards from the edge of
the Banks (Newfoundland) over the southern Europeast.

Between 50°N and 57°N the trend in the sea tempreer&tas been slightly negative. That is, in fact,
the only region within the whole Gulf Stream systehere the long range trend of warming fails to
show up.

This belt of negative trend to temperature is tre@e by the strongest, farthest left branch of the
Gulf Stream system which is heading for Iceland.
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North of about 57°N the trend in sea temperature been slightly upward. Actually that secular
change results from a brief but strong upward tierttie nineteen-twenties which compensates the
accumulated effect of a preceding long and slowrdeavd trend.” (Bjerknes, 1959). Note: The
southern cape of Greenland, Kapp Farvel, is 60°N.

Bjerknes’ analysis and conclusion show that themirg of the water around Greenland’s coasts has not
been coming and generating from the south, buthnoftabout 57°N. In this respect a further condusi
should be noted:

From the northern data collection can be seenttimtsea surface temperatures near Greenland
culminated in the early nineteen thirties, whilenfr Iceland to the British Isles the maximum water
temperatures seem to have occurred in the earbteen forties. Despite the irregular downward
trend, following the culmination, the general lee¢lsea surface temperatures remains well above
the low recorded in the northern areas around 1920.

Meanwhile it seems undisputed that off south westahd significant low SST temperatures had been
observed in the early 1920 before a brisk tempegattise occurred together with the air temperatwi¢h a
short delay only (Eythorsson, 1949), and that theo& were even later effected, since the early 4930
(Drinkwater, 2006).

In conclusion it seems obvious that the generaksiin in the middle North Atlantic range did caiate
marginally to the warming of Greenland startinglB20 and ending in the early 1930s. The one dechde
Greenland warming has quite obviously been comiog fthe Northern North Atlantic, the Nordic Segeaa
From where if not from the West Spitsbergen Curreauld a warm water stimulus had been coming from?
The short period of one dozen years strongly indgcan this direction.

@

Although the distance between the entrances t@#nents Sea in the South and in the North are 060
km apart, the two locations had had a quite diffetemperature experience in winter 1918/19 and the
subsequent years of the 1920s.

As an example may first serve the Russian recamh Kandalsaka near Murmansk. The annual temperature
did not show any change between the years 191818m6, but only from 1919 to 1920. This time the
increase is significant (+1.5°C) but neither exieml within the record nor impressive concernihg t
following years which showed downwards. Concerrimg core winter months (J/F), the difference by +2°
from 1918 to 1919 is modest. Kandalaska did noeegpce an extraordinary temperature rise.

The second example is Vardg, in the most nortresastorner of Norway and close to the North Cape
Current, which keeps the sea usually sea icé’freere the winter temperatures (D/J/F) actuallyéased
between the years 1918 and 1919 (+2°C), and dextesdightly the following year, with a modest risetil
1930. The annual record is more interesting at wéth regard to one aspect, namely the rise batviéd9
and 1920, which indicates a general shift. The meeperature before winter 1918/19 and there aftews

a shift from one degree. On the other hand therdesbows that the Vardg location could not have

37 See Chapter 7, Special Page; “2009 Question tgtBson”
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contributed to the big warming of Spitsbergen imter
1918/19. The fact that the region did not contebiat the
sudden Arctic warming immediately does not necdgsar
mean that there was not a verifiable contributieerahe
total warming period until 1940. But one conclusicem
already been drawn at this stage, that any detectab
influence would be more modest rather than powesful
even decisive. This aspect will be raised agakirlat

In addition to the remarks in the previous chafitelative
shallowness, inflow of polar sea water, etc), thstern
part of the Barents Sea was usually fully ice ceder
during the core winter season 90 years ago. Sea iege

in the south-western portion of the Barents Seapril,
however, the sea can be 75 percent ice covered Thi
extensive ice cover may play an important aspectrwh
looking at special issues. As a matter of facthi@ 1920s
particularly high temperature had been observeeratz-
Joseph-Land, and at Novaya Zemlya, which require an
explanation. However, in this region the increass anly
observed since 1927 and 1928, only since than ookl ¢
speak of “incontestable evidence of a progress wam
(Schokalsky, 1936) in this region.

As the open sea can release much more heat thae an
covered area, one simple explanation may be that th
‘heat’ had been coming with the flow of western avin
from Spitsbergen, with its permanent supply withriwa
Atlantic water, which can transfer its heat to #iredue to

the sea ice free tongue up high in the North. Thieally
extent of sea ice here and elsewhere in the nagtem
part of the Barents Sea hardly allows any other
explanation, at least for the winter period. Angial that
warm Atlantic water had “managed” to cross the Btge
Sea, and remained warm enough to heat theses remote
Russian islands through the existing sea ice, solitite
convincing and needs to be proved. The distant from
Spitsbergen (West coast) to the West coast of Franz
Joseph-Land is ca. 800 km, respectively less tig&® Xm

to Novaya Zemlya. In particular, such locationsvasdg
and Kandalaska (see above) would have felt if warm
Atlantic water had entered the Barents Sea by raass
travelled to that very distant location.

From this region a contribution to the initial wang
period can be excluded, and it might be questienli is
claimed that warming of the Barents Sea and Kama Se
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The paper provides an indication that the annuataye (Feb-Jan, 5-year series) at Spitsbergenaisedl
from about 1918/19 to 1921/22 by four degree, bat the trend from the 1930s to the mid 1990s skiche
general cooling, contrary to a warming over the lghoentury. With these facts at hand it seems g&ggn
when the paper says:
_____Withthe IPCC report released during 2007sthentific community is adding confidence to te@tion betweer
global warming and the boost of the greenhousecteifia anthropogenic emissions. Modelling work aftee previous
IPCC report have shown that the Arctic region kglly to warm up faster than the global average, thad the Arctic
may be one of the regions to have the quickesbrespto global warming.
________The reason for this Arctic warming is debataut was likely an effect of enhanced atmospheiriculation
triggered by heat excess in its source region.
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consisted of 2° annually until the mid of the 192Rslly, 1982). Only since
1920 temperature observation was taken at Boandsla location roughly
half way between the North Cape and Spitsbergen. réhorded winters of
1920 and 1921 (January/February) were significardblder than the
following ones, except for the winter of 1928/28tilthe winters of 1939/40
and 1940/41. In so far, the warming of Boarrdlastarted with the winter
of 1921/22. The annual means are fairly equald13.2°C, between 1920 and
1932), getting warmer only after 1932 until 193Rir¢h, 1966). Although it
is a small temperature increase over a two decaded) the Barents Sea did
not contribute in any significant way to the Arcti@rming, and at the time of
commencement, not at all, respectively only mogiestler the subsequent
two decade period.

@n

In Europe the temperatures increased only very Igldwt steadily since
1920. Although the ‘natural climatic system’ of ¢oental Europe had
definitely not been the source of the Arctic wargiesuring the 1920s and
1930s, a brief introduction will indicate that nucessarily all warming has
been coming from the North. However, here we cottatn merely on the
correlation between the Arctic warming and warmimdzurope since winter
1918/19, while considering any correlation betwten Spitsbergen warming
with Europe’s treatment of its coastal waters duenaval activities during
WWI from 1914 to 1918 is discussed later.

A convincing piece of evidence is the data set Narway, demonstrating that the difference between
Spitsbergen and the city of Tromsd, only about BG0away, is tremendous (Manley, 1944). The shown
graphic indicates the slowly advance of rising teragures at Bergen and Oslo. This could be intezgras a
clear indication that not only one but at least fax@es had been at work. This is indirectly congd by the
observation that the NAO (North Atlantic Oscillatjcthas weakened during the 1920s and remained foeak
the whole period of the warm Arctic anomaly (Besgts 2006). It is obvious that Europe, neither|émel

nor the sea areas had been in the driving seatiodthe fact that the warming came in creeping patdg.
The start of Europe’s warming since 1920 had predlynnot been noticed in practice by anyone. Even
nowadays it seems impossible to establish thatettead been any signs

available in the late 1910s that an increased wagroduld be starting soon.

However, it happened, but definitely later as atitshprgen, and

simultaneously in time with Greenland. It lastediluthe winter of 1939/40.

The warming was so pronounced that autumn 1938heaw/armest, together

with 1772, 2000 and 2006, in the last 500 yearsp{&d, 2006). Summer

temperatures also had risen substantially; with. ®G@tumnal temperature

rises in the 1930s were local and observed in Scawi@ and western part of

maritime Russia only (Polyakov, 2003). No other tewntal Northern

Hemisphere region experienced a similar risingdrerhe United States data

records, which had a modest warming until 1933, sawdecrease in

temperatures since then. The correlation with Gesehis perfect. In Europe the warming continued fo
another six years. The air temperatures over Neutfope from 1936-1938 indicate that higher tempeest
were observed in the Baltic Sea region (ScherhggQ)L
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Although it can be assumed that at the end of #8394 Europe experienced the highest annual tenpesat
in several hundred years, it can be questionedhgh¢here had been an exclusive connection bettveen
Arctic warming and the warming in Northern Eurodeeland got warmer since the mid 1920s (Eythorsson
1949) and the Faroe in the northwest of Scotlandesthe early 1930s (Bjerknes, 1956). Therefore, th
middle Atlantic seems to have played no significaié in the warming of Europe. Although the warghof
Northern Europe between the two World Wars is evidde main warming impulse came from the North.

2

If one asks whether the heating-up spot is to baedaat Spitsbergen, we would answer: yes. The rimdtion
supplied sustains this affirmative answer. Nothd@nonstrates this better than the data record taken
Spitsbergen since 1912. If one reviews the Jankebylary temperature difference between the wirgérs
1913/14 and of 1919/20 (ca. + 15°C), or from theteris of 1916-1917 to the winters of 1919-1920 fca.
22°C), the results are not only extraordinary, they reveal that the “shift” took place in 1918spectively

in the winter of 1918/19 (Hesselberg, 1956). Thismphasized by the comparison between the daiedest
from 1912, until WWI ended in November 1918 (ca4.3°C), and thereafter (ca. +3.8°C), including the
winter of 1925/26.

In the summer of 1918 the seawater temperaturesalheddy reached unusual values: +7°C to +8°Ceat th
West coast of Spitsbergen (Weikmann, 1942). Dutimg winter of 1918/19 the temperatures varied
considerably. There were long periods in Novembat Becember 1918 with temperatures close to zero
degrees, 4 days with temperatures above zero ireiNber and 7 days in Decemffein January 1919, the
temperatures did not reach -5°C for 14 days, arel days were frost-free. The annual mean (191231926
with minus 7.7°C suddenly jumped to an annual ayeia minus 5.4°C in 1919, representing a plus.8f 2
degree. The corresponding figures provide for Jgnaalifference + 8.6°C, which indicates that tha was
able to transfer a lot of heat into the air. Howewiring February—April 1919, the temperatureseneell
below the average (ca. -6°C), with a large ice-cd&eout into the sea. But that did not affee gignificant
warming that had started a few months earlier.

=2" 6

The interpretation of the reference material indisathat an outstanding warming-up phenomenon ean b
located with precision at Spitsbergen, and the tethaing is within a range of a few months, wittethore
month January 1919. Such a precise date cannaiumel ffor other location. As there was no simultarseo
temperature jump during the corresponding timegakélsewhere, it is possible to assert with cetyatimat
Spitsbergen represents the first place where tisticAwarming started at the beginning of thd' 2@ntury.
Therefore the next chapters will subsequently eramiWHY did the “greatest yet known sudden
temperature rise on earth” (Birkeland, 1930) premign occur. After all, the “severe warming” at
Spitsbergen in 1918 did not come from “nowhere', did the subsequent ‘climatic change’. The eveads

to be explained, either that the sudden changedwasto internal dynamics of the sea body, or duanto
external force, or a combination of both.

3 Average temperatures (1912-1926) for December snidu4°C: in December 1918 minus 7°C.
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