National Conference on “Climate Change and Future &curity”, January 08 & 09, 2010
LOYOLA INSTITUTE OF FRONTIER ENERGY, Loyola College , Chennai/lndia

Did the North Atlantic play a role in the
tumultuous weather conditions and
the Indian drought in 19187

By Dr. Arnd Bernaerts — web edition January 2010

ABSTRACT: The year 1918 has seen a number of extreme m&tgma conditions world wide, e.g. an El
Nino event, and presumably the worst drought irdraf the 28' Century. Less known is the sudden start of a
warming in the Arctic in winter 1918/19, which hbden one of our major research topic over many sear
Based on this work we investigate the special 8dnan the Northern Atlantic (NA) prior and in tlyear 1918,
and whether there had been features significantighdo play a role in the region or globally. Metelmgical
data from the Arctic Ocean region, Greenland, loelaNorth Europe, and Russia are analyzed in oitder
establish uncommon deviations from means, with rteda location and timing, which is a paramount
precondition to discuss the source that presumbbly made the year 1918 special. As Prof. B.N. Gosved
the IITM, Pune, recently assumed that additionakfiwater melting from Greenland's ice sheet coddken
the monsoon to the extent of threatening perpedualight, we will look at the sea ice conditionstlie NA
during that time period. The paper will finally exfto the mentioned sudden Arctic warming sincetexin
1918/19, which started and was sustained by a Iscatce, namely the West Spitsbergen Current. mhles it
most unlikely that meteorological events in distagions had had a significant effect on the sitiratn the NA,
but suggesting to look the other way around. D&l MA influenced events, e.g. in India and the Gé¢macific,
during 19187

Introduction

The year 1918 will always be remembered as onkeotleadliest year in modern times. About 3% of
the world's population, approximately 1.6 billiortlae time, died due to an influenza pandemichagsti
until about mid 192%) which could have resulted in three to seven tithescasualties of the First
World War with about 15 million. But the year 19%Bould also be remembered and studied as an
exceptional year with highly remarkable weathetgratthat had significant global implications. Well
known is that India experienced one of its worstugihts of the 20th Century, and more recently it
was said that the El Niflo 1918/19 was one of thengest of the 20th Century (Giese et al., 2009),
and that it is possible to link the Atlantic Muléidadal Oscillation (AMO) to the intensity of thelian
summer monsoon rainfall (Goswami et al., 2009)

This paper wants to add and discuss a third areatadn, which may have played a decisive role for
the remarkable weather patter during the year 1thE8Northern North Atlantic. This shall be done by
temperature data form the winter months in threpsst
What was the situation in the North Atlantic befaral after 1918;
o with the highest sea ice cover during th& 2@ntury in summer 1917,
o and the Arctic warming from 1919 to winter 1939/40.
How do the Indian drought and the El Nifio 1918/1éfo the scenario?
Do the climatic special events of the year 1918adnébutable to ‘natural variability’ or did
other forces contributed?
Concentrating the investigation on the winter lyatir, respectively the core winter months December,
January, and February uses the advantage thatiegt thfluence of the sun is minimal or not
existent.

Yt is said that the pandemic lasted from March@f& to June of 1920, and about 500 million peoplddwide
became infected. The mortality is estimated wittwleen 25 million to 100 million persons, most ofithyoung
adults. An estimated 17 million died in India, beam 500,000 to 675,000 died in the U.S. and andi@j000
died in Japan.
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It is the clear aim of the investigation to showtthot only an El Nifio should be regarded as acgour
of global climate variability, but that the Northlantic has an equal potential and demonstrated it
around the year 1918. It is a too narrow view tptbat:

“Climate patterns such as a weak Atlantic hurneaseason, failure of the Indian monsoon
and weak all-Australia rainfall are widely recoget as El Nifio teleconnections (Giese et al.,
2009, with reference to Gray 1984; Torrence and $%#ab1999, Power et al. 2006).

While the research of Giese et al. (2009) will befty commented, a particular interest was raisgd
a recent news paper article on 28 September 20@hwéported that:

“....according to BN Goswami, director of the Indidmstitute of Tropical Meteorology
(IITM), Pune, freshwater melting from Greenlands sheet could weaken the monsoon to the
extent of threatening perpetual drought. The Geeehlice melt will add more freshwater to
the north Atlantic Ocean, making it less salineisT¢ould weaken the circulation of ocean
waters and temperature variations over the Indidotentinent -- two key factors that could
also weaken the summer monsoon, says Goswgginha, R. 2009)

While it seems possible to deny outright any limkvieen melting of Greenland ice and the Indian
drought in 1918, Goswami’s notion of the possillituience of less saline surface water in the North
Atlantic, may have been caused by unusual seaoiditoon during the winter 1916/17.

We do not expect to provide conclusive proof, bt ope to present a climatologically relevant
scenario that calls for more interest in the yeéHr8l and that it would be worth to know in detaliyw
this year became very special.

What was the situation in the North Atlantic beforethe spring of 1918
and after the winter of 1918/19?

An overview
The Northern North Atlantic (NNA), mean the parttloé Atlantic south of the Arctic Ocean and a line
from South Greenland, Iceland, the Shetland Isl@wigland to SouthNorway. Its principle features
are the warm and cold ocean currents (Fig. 1)ntimemum sea ice cover (Fig.2), and the maximum
sea ice cover (Fig.3), which throughout th& Z@ntury left a tongue-like open sea area up to the
Fram Strait, which forms the boundary between ttiamdic and the Arctic Ocean. The reason is
obvious. Here an extended arm of the Gulf Currdtit warm and high saline water, flows from
North Norway to the Arctic Ocean as West Spitsber@arrent (Fig.1), while cold and less saline
water flows south along the East Greenland codksea ice free ocean space create maritime with
low air pressure condition, while sea ice coveredewspace strengthen continental, and high air
pressure conditions. This is particularly relevédunting the winter season, during which the influieenc

SEAICE

April 1910

Soure: http://polar.ncp.noaa.gov/seaic

September 1916

Fig. 1; The North Atlantic warm Fig. 2; Minimum Arctic Sea Ice Fig. 3; Annual Maximum
and cold water current system Usually in September Usually in April
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The general situation during the first half of tB€" Century is well illustrated by the annual
temperature records from Angmagssalik (South-Easte®@and), Grimsey/Iceland, and Andenes
(North-West Norway), (Fig. 4-6). They indicate dfsbf the mean temperature level of approximately
1.5 to 3 degrees between the decade prior andX88%), and that the period with an increased mean

lasted until about 1940.

Angmagssalik-East Greenland

Annual mean temperatures °C
Source: NASA-GISTEMP - http://data.giss.nasa.gov
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Figure 4: Annual mean temperature
Angmagssalik/South-East Greenlan

1895 -1945, (Nasa/Giss, 2009)

aFigure 5: Annual mean temperatu
d at Grimsey/North Iceland,
1895 -1945, (Nasa/Giss, 2009

reFigure 6: Annual mean temperature at
Andenes/North-West Norway,

1881-1945, (Nasa/Giss, 2009)

With regard to the shown annual temperatures @#&).it seems worth to note that the immediate
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Fig.7 — “Extreme Ice Edge”

The sea ice aspect

pervious years before 1920
(the red vertical line),
indicate a cooler phase,
which correlates with the
First World War (August
1914 — November 1918),
particularly pronounced at
Andenes (Fig. 6). Here the
time period from 1903 to
1914 shows a stable situation
(+3.5°C), a significant drop
from 1914 to 1917, with an
annual average of + 2.3°C
(1917), +3.5°C (1918),
+2.8°C (1919), and +4.2°C
(1920).

Special attention needs to be paid to the seaoiedittons. The Indian scientist BN Goswami (see
above) assumes that fresh water from a meltingriiaed reaching the NNA can have an influence on
Indian’s monsoon season. That could have a simifact as sea ice conditions.

That the sea ice conditions in the NNA can varyralexades is well known as shown in the graphic
“Extreme Ice Edge” (Fig. 7), e.g. indicating theximaum for April 1866 (dark blue) & and April
1966 (red dotted). Nevertheless, compared witH@leCentury, it seems that the first half of thé"20
Century had been comparable uniform and stable.nit® remarkable feature was the sea ice free
tongue up to the Frame Strait throughout the latyiears (see Fig. 3) except in the year 1917. From
about March to June 1917 the sea ice covered tire &orthern North Atlantic from the Jan Mayen
to Bear Islands (Fig. 8a — 8d), having createdrapavable situation as in April 1866 (Fig. 7), iftno
worst, as the high sea ice cover lasted in 191utirout the entire summer.
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Fig.: 8a & 8b:While March 1917 was still showing the sgaFig.: 8¢ & 8d: The high sea ice cover continueadtighout
ice free area off Spitsbergen, it became coverekpiil 1917 | May and June 1917, only retreating slowly sincg 1917

The winter temperatures 1912 —1923 at NNA stations
For the presentation of the winter temperatureaitn in the NNA area (Fig. 9) five stations
have been selected, two from the western part ((Bxed and Iceland), two the eastern part
(Norway), and the Isfjord Radio station on Spitgleer (Fig. 10) that show the winter months
January, February and the previous December (Dib#f) 1912 to 1923.
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/( IsfjordJ: "“ -5
760N 3 Radio / - 760N -7 |12{13 14 1516 [ 17 18 19| 20| 21 ® >
J == N\
— -11
.’f Vardo - / -13 \ ‘
oA T o (| - f\v
> GGrimsey 2 - - 3 - g4 ,
gmagssalik'\/ ’ = =
N = 20 1@
40° W 200 W S g gdn;z T
Figure 9: The five stations subject to investigatio Fig.10: Spitsbergen — Isfjord Radio — winter
of winter temperature (D/J/F) from 1912 to 1923 | temperatures (D/J/F) 1912 to 1923 (Nasa/Giss, 2009)
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1912 to 1923 (Nasa/Giss, 2009) 1912 to 1923 (Nasa/Giss, 2009)
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Even at first glance the difference between thedeeasand western NNA is striking. At
Angmagssalik and Grimsey the winter temperaturgeaa modest between 1912 and 1917,
but is dropping sharply in 1918 (Fig. 11 & 13).dontrast stand eastern NNA with a decline
of temperatures from 1914/15, with its lowest legreting the winters 1916/17 and 1917/18
followed by an extreme increase after 1918.

The Situation after 1918 — The Arctic Warming fra8i9 -1939

The by far most interesting climatic aspect after year 1918 was the most brisk warming of
the Arctic, which was felt throughout the Northademisphere, and lasted until winter
1939/40. The warming had been reaching levelswleae comparable to those as currently
observed, but was interrupted by a period of cgdiiom about 1940 to the mid 1970s, due to
some reasons not convincingly explained yet.

Figures 15 & 16 indicate that the high warminghe #Arctic in the 1920s and 1930s did not
effect the entire polar region, but primarily théNAl area and the riparian section of the
Arctic Ocean.

Fig. 15 : Winter, differences 1921-30 minus Fig. 16: Winter, diff. (Nov/Mar) 1920 to 1939;

1911-20. Redrawing (Lamp, 1982: Fig. 7.10a) (Redrawing: Johannessen, 2004, Fig. 2a)
The impact of the warming in the mid 1930s and rtien areas effected is shown in the Fig. 17
(winter) & 18 (annual), as published by R. Scherimatipe second half of the 1930s.

Fig. 17: Winter temperature deviation Fig. 18: Full year temperature deviation from
1933 to 1935 (Scherhag, 1936a:Fig4) 11/1936 to 10/1938 (Scherhag, 1939/Abb.2)

As for the question, where has the heat has baamgdrom, there is no region or location that cbul
be identified from where the rise of winter tempera at Spitsbergen could halween evoked at the
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end of the 1910s accept at Spitsbergen itself. @pplies for the Northern Hemisphere in general as
well as for the North Atlantic in particular. Althgh all investigated stations have registered a
warming after 1919, in no case this happened edahen at Spitsbergen. At the Greenland/Iceland
stations the change in winter temperature was ni@esmanifested only after 1920, while the IPCC
noted some time ago:

“Stronger westerlies over the Atlantic do not, #fere, account for the Arctic warming of the
1920s and 1930s on their own: in fact they precéidey 20 years.” (IPCC, 1990: 228)

In summary, it can be said that the source of thgidwarming in the early 20Century had had its
place in the north of Iceland and Scandinavia,voas$ precisely located in the sea section between
Andeans/Norway and the Fram Strait/Arctic Ocean.

How does the Indian drought and the EI Nifio fit inb the scenario in 19187

Special Conditions and Observation in 1918

As this section is about the Indian drought andEh&lifio in the second half of the year 1918, we
have primarily to talk about the time before thesents occurred. Before doing this systematically,
here are some few observations:

UK/Norwich, 1916: A very wet year. On 28th. Miara heavy snowstorm resulted in many
vessels being lost at sea. During this year, smashmounted to just 1,304 hours, a
deficiency of 259 hours.

Europe, Winter 1916/17: A very cold winter throughaorthern Europe, and the third coldest
on record in the UK.

Spitsbergen: 28March 1917, minus 49.2°C, the coldest ever medsafer the February
1917 had been presumably been the coldest on résmed Table 1)

New York: Coldest winter (25.5 °F) for at least y¥&ars, average since 1871 (ca. 31°F),
NYT, 06.April 1919, while January 1918 still staras the coldest registered in NY Central
Park (Giese et. al., 2009).

Table 1: Winter temperatures from 1912 to 1923 ative stations (see Fig. 9)

Angmagssalik Grimsey Spitsbergen Andenes Vardg
Greenland: 66°N, 38°W | Iceland : 66.5°N, 18.0° Isfiord R. 78°N, 14°E Norway : 69°N, 16°E | Norway: 70.4°N, 31.1°E

YEAR JAN FEB D-J-F| YEAR JAN FEB D-J-F| YEAR JAN FEB D-J-F | YEAR JAN FEB D-J-F | YEAR JAN FEB D-J-F
1912 -49 -10.6 11912 03 -35 -091912 -21.4 -24.1 -22/01912 -2.7 -51 -2.1 1912 -7.0 -10.0 -6.2
1913 -7.3 -8.0 b 1913 -0.7 -1.0 -0.91913 -14.0 -185 -14)41913 -15 -1.3 -1.4 1913 -34 -53 -4.2
1914 -5.1 -12.3 D 1914 0.1 -3.8 -1.51914 -20.0 -199 -17)11914 -1.2 -1.1 -1.2 1914 -6.2 -4.8 -4.§
1915 -7.1 -12.8 ] 1915 -0.7 -23 -1.21915 -125 -17.3 -15)31915 -2.6 -35 -2.1 1915 -55 -6.0 -4.§
1916 -6.5 -6.7 D 1916 -0.3 0.3 -0.61916 -21.6 -14.7 -19)01916 -1.2 -1.2 -2.9 1916 -53 -45 -5§
1917 -25 -5.8 p 1917 05 -0.6 -1.31917 -204 -25.3 -21)71917 -2.0 -42 -29 1917 -6.0 -9.2 -6.5
1918 -14.8 -13.0 -13.81918 999 -49 -491918 -24.4 -17.2 -19/81918 -5.1 -1.6 -3.0 1918 -9.5 -58 -6.7
1919 -4.1 -14.9 .6 1919 -0.3 -35 -1.61919 -5.7 -19.7 -10/11919 -04 -4.1 -1.7 1919 -41 -7.0 -4.7

T = N T R T
P wNDO©ONN

In the wider context, the question is, whetherXiA conditions, between 1916 and 1919, initiated,
established, or sustained a “teleconnections” tentv in the central Pacific and the Indian
subcontinent. Thus our investigation does not lmokvViultidecadal Atlantic Oscillation (Goswami et
al., 2009), nor whether a connection between ttentsvin the Pacific and the Indian drought is
possible. But this paper strongly supports theaopthat a considerable share of the 1918 events in
questions had contributed by the physical dynamidhe NNA before and during 1918. The general
picture includes that

2 NOAA records February, 1934, as the coldest monthith avg. 19.9°Fahrenheit,
http://www.erh.noaa.gov/okx/climate/records/extrerheml
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India began to experience one of its worst droughtsie 28' Century (Kumar, 2009Giese,
2009; with reference to: Parthasarathy et al. 1984)jch in terms of spread, was the most
severe, affecting more than 70% of the area, fahkbly 1899, 1877, 1972, and 1987 (47.7%)
(Sinha, 2009).

According Giese et al. (2009), the modeled EI Nifi618/19) is one of the strongest of the
20" Century, comparable in intensity to the prominewents of 1982/1983 and 1997/1998,
and seems likely for being responsible for theufailof the summer monsoon in 1918.

While Giese et al. (2009) ask: “Did the 1918/19N\#ho play a role that unfolded during 1918” (see
Introduction), the paper will look primarily intdé link between NNA conditions and the Indian
drought matter of 1918, and will subsequently ma&ee remarks with regard to the role of the
1918/19’s El Nifio, to further more investigationtire matter.

What needed to happen in the North Atlantic todffee Indian Monsoon?
Recently Goswami et al. (2009) establish&gor the first time, a physical mechanism for the
teleconnection has been identified. The fundamdmialbetween the North Atlantic and the Indian
summer monsoon is through NAO (North Atlantic Qet@dn”. NAO is a matter of warmer or colder
sea surface temperature (SST) in the North Atlangispectively a measure of the strengths (positive
NAO), or weakness (negative NAO), of the westerigds blowing across the North Atlantic between
40° N and 60°N (Goswami, et al., 2009). The Indiéonsoon rainfall is strong during a positive NAO
phase and weak if the NAO is low (negative). Théreare low summer Monsoon 1918 should
therefore correlate with a weak westerly wind-dréispectively with colder SST. As SST data are rar
for that time period, we have to rely primarily surface air temperatures (SAT).
The first conditions for the Indian drought 1918rev@resumably laid latest with the spring/summer
sea ice conditions in the NNA, 12 months earliehjoclv were the most severe during the last 110
years. Usually during the month April the maximuaa sce appears. In 1917 it was in June/July (Fig.
8c¢), which was presumably as extensive as in A@&@6 (Fig. 7). Such extreme conditions necessarily
result in an enormous influx of freshwater as saethe melting starts. The sea surface water become
less saline, and stays above saltier water. Suightigin minimizes the transfer of heat from heavier
but warmer sea water to the atmosphere. Insofaeffeet is the same as from melting Greenland ice
(see Introduction), which can be excluded for thearg in question. The relevant surface air
temperature records (SAT) of the five locationg(B) show with regard to the annual record (Fjg. 4
5 & 6) low values prior 1920 (the vertical red ljnehereas the winter temperatures for 1917/1Bes t
lowest over a period of 3-4 years in then eastdANFig. 12 &14), but a dramatic deviation in the
western NNA (Fig. 11 & 13), while a small increaseurred at Spitsbergen (Fig. 10).

While the winter temperatures 1917/18 at the Noraregtations show only modest changes towards
the previous years, the alteration from winter Y8260 the next year in the western North Atlargic
extreme different, and in this dramatic decreasiged only for one year. That is by far the latges
deviation in the Nasa/Giss data series displayedctdand stations since the period of 1880. Other
stations in the region show the same decreaseddéwe winter temperatures are not reflected with the
sea ice conditions of the winter 1917/18 (Fig.1#)ich can be regarded as close to the average.

19a, Sea Ice December 1917 19b, Sea Ice JanuaBy 191 19c, Sea Ice February 1918

Figure 11a-11c: The images are provided onlinelbg National Snow and Ice Data Center;
University of Colorado Boulder, section: Monthlyasee maps since 1900, (NSIDC, 2009)
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However extreme winter conditions were felt fronelémd to New York. But from thereon the air
temperature data return to a normal range, seeaaspte Table 2.

Table 2: Iceland SAT data, 1916 -1920

GRIMSEY /ICELAND Fig.: 20; ICELAND East Coast
<($5 -$1 ) (% 0%$5 $351 0s$8/ -g8* 6(3 28&7 REWS$11U& Annual Mean Temp (oC)

Teigarhorn 64.7N, 14.3°W

<($5 -$1 ) (% 0$5 $351 0oss/ -88* 6(3 2&7 PHOW §10&

Nasa/Giss

We have good reason to assume that this is duetim¢reased influence from the sun ray during the
spring and summer season, as the sea water teomesrabuth-west of Iceland and east of Scotland
seem to have been very low between 1918 and 1920Hé¢h can be called dramatic and

Fig. 21; SW Iceland SST Anomalies (°C); Fig. 22; Sea water temperature measured in the
Annual mean sea surface temperatures Scotland — Faroe channel (°C) 1900-2005
(versus 1895 to 1934); Source: Fisheries Research Service/Aberdeen;
Source: K.F. Drinkwater, (2006) (H. Yndestad, 2008)

unprecedented over the shown time period. At nerdilme was the sea
water temperature so low over a very short periddree.
Unfortunately the shown SST series ( Fig. 20 & &%F) very rare. Not
the meteorology or oceanology collected the datairstitutions or
governmental departments concerned with fisheryth@rother hand
they demonstrate clearly that the sea surface watbe sub-polar
section of the North Atlantic (40°N to 60°N) wehtaugh an extreme
temperature decrease, with a high probability éhabajor cause could
have been an unusual low sea surface salinityaltheetextensive sea
ice situation a year earlier.

(left) Fig. 23; Sea-Ice in April 1919
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For the same reason it is possible to draw a tirtké sea ice conditions one year later, when it
reached the northern coast of Iceland in April 10E8y. 22). It was after 1911 only the second time
that it happened during the previous 20 years.

In conclusion it is possible to prove that the wintonditions 1917/18 in the western North Atlantic
had been very extreme, which had the potentightovseffect elsewhere including on the Indian
subcontinent or the equatorial Pacific. While tberesponding spring and summer data do not support
necessarily this thesis, as they appear to be avenage level (Table 2), at least the availabde se
surface temperatures from the SW of Iceland (Figa2@ between Scotland and Faroe Island (Fig.21)
support the thesis thoroughly. If it could be proes correct that the seawater cooling effected a
larger region of the mid North Atlantic, this wouyddesumably sufficient to establish that the Indian
summer drought 1918 had gotten a major push freniNtbrth Atlantic.

A ‘teleconnection’ from the Pacific or North Atlaoin 19187

We will neither deny nor support Giese et al. (20€18im of a teleconnection between special weather
conditions in the Pacific and the Indian monsoasea, which they base on “an ocean model forced
winds from an atmospheric reanalysis”. But theeeaanumber of points which do not fit well in the
overall situation, for example:

- In 1917 was presumably the strongest La Nifia ewsrsured (which should raise the
guestions whether its ‘observation’ had been imfageby the winter 1916/17 and summer
conditions 1917 in the Northern North Atlantic reg).

The change to the 1918/19 EIl Nifio could only hdasetad to commence while India already
experienced the drought, although a very quick ghdrom a extreme strong La Nifia into
the opposite phase could presumably send out gramgpulses then modest alterations.
That evidently the 1918/19 El Nifio had only a weagression near the coast of South
America (Giese et al., 2009), but this to happeadliabout this phenomenon and why it is
called: El Nifio.
When according Giese et al. (2009) the 1918/19tevan
confined to the central portion of the Pacific Qrehan the
area covered was much smaller as usually, anésit le
logically, less influential.

Such points show that it seems a too narrow vieasgess the climatic
excesses in 1918 alone from a Pacific Ocean pbwitw. Vice Versa,
the Pacific data used for “an ocean model forcatwa/i may be have
been influenced by the special weather forcingasiom in the North
Atlantic from summer 1917 to winter 1918/19. Allnter air
temperature data across the Northern North Atlashtav a dramatic rise
during winter 1918/19 (Fig. 11-14), which was pautarly steep at
Spitsbergen (Fig. 10), which Giese et al. (2009¥icm by saying:
“Surface temperature warmed between 1917/18 an®/1%1by 8°C in
eastern North America with some cooling in the Beest United States
and northern Mexico. Similar dramatic changes imelte occurred
across much of central Asia . Indeed, the surfaceaperature change
from 1917/18 to 1918/19 is among the largest yeayelar changes on
record.”

(Left) Fig. 24; Spitsbergen, January & February tenperature difference
from mean, a change of about 10°C between 1912 ah@23.

3 According a Classification by the Long Paddock siebprovided by th@ueensland GovernméAustralia;

at: http://www.longpaddock.qgld.gov.au/Products/AustisiariableClimate/ENSO-
Year_Classification/index.htmlgiving the following indication from 1920 to 1211920 Neutral 3.67, 1919 EI
Nifio -8.97, 1918 EI Nifio -5.85, 1917 La Nifia 25.0916 La Nifia 11.9, 1915 Neutral 3.85,

1914 El Nifio -14.15, 1913 EI Nifio -7.28, 1912 Nal#3.95.
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According an in-deep analysis which has been dssvhere (Bernaerts, 2009), this warming had
been generated by the warm West Spitsbergen Cuhanenters the Arctic Ocean at Spitsbergen. As
this warming was sustained and continued over nyaays, it would not support the thesis that it
occurred due to an event in the Pacific. More likelvas the other way around, and any questions
concerning atmospheric “teleconnentions” duringythar 1918 should not be done without addressing
the situation in the North Atlantic in 1917 and &ahoroughly as well.

What may have caused the special situation in Natfintic during 1917 and 19187

It could have been mankind itself that initiatesbsg changes in the Northern Atlantic area durimg t
years 1917 and 1918. The oceans are the drivirg for all atmospheric conditions, any
modification of ocean conditions may quickly shopvhehavioral pattern of the weather. When Giese
at al. (2009) are saying: “By any measure the $848 was tumultuous”, they should not have
ignored the extreme weather conditions in the Nattantic, but should have mentioned the war in
Europe from August 1914 to November 1918, genekadtywn as the First World War (WWI), and
particularly the impact the naval war may have N&idh new weaponry and with many thousand of
ships the naval war started in serious in autuni6 1 the North Sea, English Channel and Eastern
Atlantic, of which all water turns up at Spitsbengmly a couple of weeks or months later. It isshe
not the place to present this matter in more dé&tait: Bernaerts, 2009), but to raise the aware¢hats
any research concerning the reasons for the Irdtiaught in 1918 may not only include the North
Atlantic weather pattern during those years, bgtires attention to oceanology, ocean currents, and
the impact of naval war had had on the marine enwiient from 1914 to November 1918.

Conclusion
The tumultuous global weather conditions of 19h8|uding the most devastating drought India
experienced during the last century, and a redaith®f a strong El Nifio in the Pacific, will onbe
fully understood when a number of climatologicdévant observation in the Northern North Atlantic
during the years 1917 and 1918 are taken into adc@vhile studying the year 1918 should have
started with the commencement of the First World WaAugust 1914, which is reflected in the air
temperature record of coastal stations in the gaptt of the North Atlantic, the paper merely
outlined the general situation before 1917/18 dtet svinter 1918/19, showing evidently that unusual
weather situations had happened , and the reasade¥@tion of temperature data and sea ice
conditions, were primarily related to the Northakitic itself.
By investigating the highest North Atlantic sea @éension, at least since 1900, one year befere th
Indian drought 1918, the thesis that a lower sallngth Atlantic influence the intensity of the amhu
monsoon rainfall could be backed up significantligat was only partly possible with the winter air
temperature date in the western North Atlantic,dultstantially with two sea water temperature
series.
The way the situation in the North Atlantic deveddfprior the year 1918 and thereafter, seem taeleav
little room for any assumed probability that thdiam drought in 1918 had been primarily the result
by a must stronger El Nifio as recognized until nélgeAs this claim pays no regard to the role the
North Atlantic may have plaid, some major aspeasendiscussed to indicate that in this case the
North Atlantic could have been the main sourceuftusual climate variability at distant places in
1918. That may not be conclusive enough for beireaedy an evident result, but hopefully
convincing enough for doing further research onrttiged and discussed matters.

Further material on the North Atlantic issue in tla¢e 1920s:
http://www.arctic-warming.com/http://www.arctic-heats-up.com/
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