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The First Air-Temperature Measurements
for the Purposes of Battlefield Operations?
Abstract

Close to the end of the severe winter 1808/09, a Russian force
crossed the ice-bound Gulf of Bothnia from Finland to Sweden with
the purpose of forcing Sweden to desist from taking sides with Great
Britain against Napoleon. Generalmajor von Berg, one of the commanders of the force, took meteorological observations, including
air-temperature measurements, during the crossing, a record of
which he left behind in a journal. These air-temperature measurements appear to be the first of their kind in the history of land-based
military forces.
In the discussion of the meteorological conditions of the abovementioned harsh winter, use is made of unpublished meteorological
measurements at Umea, Sweden, and at Ylitornio (Over-Tornea),
Finland. The latter were conducted by Johan Portin, a pioneer of
meteorological observations near the Arctic Circle.
1. Historical background

In Articles 4 and 5 of the "Franco-Russian Secret Defensive
and Offensive Alliance" (Dmytryshyn, 1974, pp. 150-151),
signed at Tilsit on 7 July 1807, Napoleon and Alexander I
agreed to force Sweden, if necessary by arms, to desist from
siding with Great Britain. Gustavus IV, King of Sweden, refused to comply with the Allies' demands and, after some reminders from the French emperor, in February 1808 Russia
invaded Finland which was then part of the Swedish realm.
The progress of the Russian forces was fast at first but it soon
got slowed down so that the conquest of the whole of Finland
including its western coast, i.e., the east coast of the Gulf of
Bothnia (GB), was not complete before the beginning of December 1808.
Opposite Finland's western coast lay the northern part of
mainland Sweden, see Fig. 1. At the narrowest section of the
GB, viz. the Kvarken area (Napoleon called it "Detroit de
Finlande," that is the Finnish Straits, see Napoleon, 1809*)
the distance between the two coasts was 100 km.
2. The idea of crossing a hopefully ice-bound sea

At the time Russia did not possess a navy strong enough to
carry her conquest to Sweden proper. The only alternative
was to wait for the Gulf and the sea between Turku (Abo),
the Aland Islands and the Swedish coast nearer to Stockholm
to freeze over to a sufficient depth for the ice to bear the
weight of men, horses, war material, etc.
Already toward the end of March 1808, barely a month
after the start of the invasion of Finland, Napoleon urged the
Tsar to take advantage of the icebound sea for crossing over
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to Sweden, "There is no time to lose . . . We have to take advantage of the time whilst it favours us . . . This ice augurs
well to the soldier" (Nicolas Mikhailowitch , vol. II, 1905*,
p. 20). However, the occupation of Finland was far from accomplished at that juncture and no ice crossing could be contemplated until late next winter, i.e., winter 1808/09.
Toward the end of November 1808, a new Russian commander-in-chief (General von Knorring) was assigned to the
Finnish theatre of war, with the mandate to prepare a threepronged attack on Sweden. The northernmost prong was to
be formed by a force marching along the Finnish coast of the
GB, passing Tornio at the head of the Gulf and then turning
south along the Swedish coast. The southernmost prong was
to cross an expectedly ice-bound Baltic via the Aland Islands.
Finally, the central prong would be a force crossing the hopefully ice-covered 'waist' of the GB: the Kvarken. (It was this
central force that took air-temperature measurements though
there is some evidence that the northern prong too took similar observations.) But once the new Commander-in-Chief
was out in the field, he realized the grave shortages of provisions, the inadequacy of manpower, and the risks involved in
what were called the "ice roads." Both he and most other
senior commanders in the field, including General Barclay de
Tolly, an officer of Scottish descent who was to command in
March 1809 the successful expedition across the frozen-over
Kvarken, were apprehensive lest the ice fracture under the
weight of their units, and even if the force passed to the Swed3

4

FIG. 1. (right) Map of the general area of the Gulf of Bothnia,
showing the situations of stations whose meteorological data are
cited in the paper. Kvarken is the name of the section of the Gulf
between the Finnish city Vaasa and the Swedish city Umea, where
the Gulf has its "waist." It was an icebound Kvarken that was
crossed in the cold March 1809 by a Russian force who took airtemperature and other meteorological measurements en route
across the ice for the purposes of the military operation. The authors
believe that these air-temperature measurements were the first in the
military history of land forces. There is some evidence that the second force, that moved along the Gulfs coast, northward along the
Finnish side and then southward along the Swedish side via the city
Tornio at the Gulfs head, also took air-temperature measurements.
Grand Duke Nicolas Mikhailowitch, a grandson of Tsar Nicholas I, was a historian. He was shot in 1919 in Soviet Russia. The transliteration of his name, as cited in this paper, follows the transliteration on the title page of the volume from which we quote and which
was written originally in French. The same applies to the transliteration of the name of the military historian Michailofsky-Danilefski
(1850) whose book we perused in Swedish translation. Otherwise we
follow the U.S. Library of Congress system of transliteration.
Note that in literature references in the text, year-dates of publication marked by *) relate to items listed in Part a) ("Primary sources")
of the List of References.
The "ice road" was used by civilians in years when the Kvarken
was firmly frozen over. According to a report of the Swedish General
Staff (Generalstabens Krigshistoriska avdelning, 1921, p. 393), it
happens once in three years, on the average, that the "ice road" (vintervag) can sustain men, animals and other loads.
3
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TABLE 1. The winters of 1808/09 and 1941/42 in northwestern Europe (°C). Stations listed in order of decreasing latitude; sources of data
stated at bottom of Table. D = December, J = January, F = February, M = March, T = Average temperature, and T* = Absolute minimum temperature, both in °C. The Swedish forms of names of Finnish stations are given in parentheses.

Station

Period

Ylitornio
(Over-Tornea
66°24'N,23°08'E
and
66°23'N,23°56E
Voyri*
(Vori)
63°08'N,22°14'E
and
63°03'N,21°46'E

1808/09
1941/42
1931-60
1808/09

0

Leningrad
(St. Petersburg)
Stockholm

1941/42
"

1931-60
1808/09
1941/42
1808/09
"

1941/42
Copenhagen

1931-60
1808/09
1941/42
"

1931-60

D

J

F

M

Mean

T
T
j*

-17.6
-16.4
-34.5

-24.7
-18.7
-36.0

-18.4
-14.9
-37.5

-12.4
-11.7
-38.9

-18.3
-15.4

T
T
T*
T
j*
T
T
j*
T
T
j*
T
T*
T
T
T
T*
T

-8.2
-17.7
-24.0
-12.9

-12.3
-13.3
-32.0
-17.4

-11.6
-8.5
-35.0
-11.9

-7.4
-11.0
-27.0
-11.2

-9.9
-12.6

-29.5
-3.3
-12.2
-25.4
-12.6
-5.8
-16.0
-2.4
-15.0
0.1
1.9
2.5
-11.4
2.5

-28.0
-6.7
-18.6
-35.0
-18.7
-12.1
-31.0
-10.6
-28.2
-2.9
-4.4
-6.4
-24.2
0.1

-26.0
-6.9
-13.9
-33.4
-12.4
-8.1
-26.0
-10.5
-18.8
-3.1
-0.6
-6.3
-15.0
-0.1

-34.0
-4.2
-10.7
-22.5
-11.5
-4.3
-20.5
-6.5
-22.0
-0.7
0.8
-4.0
-17.8
1.9

-13.4
-5.3
-13.9
-13.8
-7.6
-7.5
-1.7
-1.5
-3.6
1.1

Notes to the Table: a) The data for 1808/09 are for Haapakyla and the modern data for Portimojarvi, about 15 km east of Haapakyla. b) The
1931-60 data for Voyri are actually for Vaasa Airport, about 25 km west of Voyri.
Sources of data: Ylitornio: Portin (1833); the data for this century relate to Ylitornio-Portimojarvi, about 15 km east of Haapakyla. Voyri:
Hallstrdm (1847); the data for this century relate in part to Voyri, and in part to Vaasa A/P, about 25 km west of Voyri. Leningrad: Wahlen
(1881, p. 16 and p. 44) and World Weather Records (WWR) (1959, p. 747). Stockholm: Hamberg (1906, p. 13), Liljeqvist (1942, p. 3) and
Swedish Meteorological and Hydrological Institute publications. Copenhagen: WWR (1944, p. 479), WWR (1959, p. 665) and Danish
Meteorological Institute publications. The modern data for Ylitornio-Portimojarvi and for Voyri as well as for Vaasa A/P are from
publications of the Finnish Meteorological Institute.

ish coast without a mishap, the ice might break up soon after,
and then they would get trapped and be threatened by capture at the hand of the Swedish army. (They did not fully realize how weak militarily the Sweden of Gustavus IV was
then. ) One of the few senior commanders who did not raise
difficulties to the idea of ice crossing was General Prince Bagration who subsequently was to command the southern
prong.
It is plausible that the air-temperature measurements
taken by the Russian forces just prior and during the icecrossing operation were launched because of the cautious
and skeptical response of most of the generals in the field to
the plan of the "ice expedition" (as the crossing of the sea ice
was termed by the Russian military) ordered by the Tsar.
5

3. The winter 1808/09 compared with
the winter 1941/42

Chance favored Alexander's plan, for the winter 1808/09
turned out to be a harsh winter. In many places, especially in
On 13 March 1809, some members of the high Swedish nobility
forced Gustavus to give up the throne, an act that took place just
about a week before the Russians were to begin the "expedition."
The Russians were not aware of the developments in Stockholm
until they reached the Swedish soil.
5

northwestern Europe, it was comparable in severity to the
winter 1941/42 which struck so gravely the German armies
that invaded the Soviet Union in World War II. Table 1 offers
a comparison between the two winters in northwestern
Europe.
If the old observations are taken at their face value, then
Table 1 indicates that in northwestern Europe the winter
1808/09 was about as cold as the winter 1941/42, if winter is
defined as the aggregate of the months December through
March. As far as the instrumental record goes back into the
Little Ice Age, (Leningrad from 1743, Stockholm from 1756;
the data for Uppsala processed and supplied to us by the Institute of Meteorology, University of Uppsala, begins with
1774), the winter 1808/09 was the most severe of the record
at Leningrad and Stockholm, except that the winter 1819/20
at the former was equally cold (see von Rudloff, 1967, p. 299),
if winter is defined as the aggregate of the months December through February.
According to Schnurrer (1825, pp. 481-482), winter
1808/09 was severe already in December in several regions of
Europe. As early as the first half of the month, many of the
great rivers of the continent became icebound; snow fell in
December in parts of Spain, in Nizza and in Florence, where
"for a hundred years no snow fell in that month." At December's end at Naples temperatures were down to —9°C; at
Danzig in December the temperature reached —23°C; in Lithuania on 1 January the mercury descended to —28°C; and in
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Leningrad to —33°C. Compare the latter with the figures in
Table 1.
As a consequence of the cold the Kvarken froze over completely by mid-January 1809 (Generalstabens Krigshistoriska
avdelning, 1921, p. 390). However, the Russian generals were
not yet ready to cross over. In February the Tsar sent his powerful and ruthless Minister of War, Count Arakcheev, to the
field to see to it that the expeditions took place before it became too late in the season.
4. Temperature conditions discussed in
a high-level diplomatic conversation

On 5 February 1809 General Caulaincourt, the French ambassador to St. Petersburg, had one of his frequent meetings
with Alexander. (There was an unusually warm, friendly
rapport between the two.) As on several other occasions, the
expedition by Russian forces across the ice-bound sea
formed one topic of the conversation. In his report of the
same day to Napoleon, the ambassador wrote the following
(Nicolas Mikhailowitch, vol. Ill, 1905*, p. 45; translation by
present authors): "Then the Emperor spoke to me about Finland; he told me that the expedition to the Aland Islands is
being delayed by the fact that the ice cover of the sea is not
sufficiently firm . . . and that [in the north] at the Tornio
coast [at the head of the GB], the cold which reached —36°[°C]
also impedes the progress of his troops . . . The expedition
will be carried out: T again sent orders to that effect to General Knorring (the commander-in-chief)'." We suspect that
this conversation may have been the first in history where a
ruler used air-temperature-measurement data as an argument in a diplomatic discussion.
Efforts to find out who initiated the measurements reported from Tornio, who took the observations, what thermometer was used, and what was the instrument's exposure
have not succeeded. It is almost cetain that the temperature
figure mentioned by the Tsar for Tornio, was taken by the
northern prong of the Russian army that advanced, as was
stated earlier, along the Finnish side of the GB up to Tornio
and, subsequently, proceeded southward along the Swedish
coast.
The possibility that the above temperature figure was
supplied, perhaps, by the naturalist-meteorologist Johan
Portin (1761-1838), organist and parish clerk at the parish
church of Ylitornio, who for many years had conducted regular meteorological observations, including those of air
temperature, at his station—close to the Arctic Circle, 50 km
north of Tornio (see Fig. 1)—was looked into. However, an
examination of the autographic record of his observations
(preserved at Riksarkivet [State Archives] in Stockholm)
speaks against the aforementioned conjecture. It was Portin's habit to enter to his weather register remarks about
noteworthy events, such as conclusion or termination of
cease-fire between the Swedes and the Russians or such 'important' events as a dance for officers of regiment so and so.
No mention is made by him of supplying data to the Russians. Did the Russians know about his existence at all?
It is likely that the Russian Army received meteorological
advice and instruments (thermometers) from scientists at the
Imperial Academy of Sciences at St. Petersburg. Already in
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the 18th century several academicians, e.g., the physicist
Georg Wolffgang Krafft and the mathematician-physicist
Johann Albrecht Euler (the St. Petersburg-born eldest son of
the great Swiss mathematician Leonhard Euler) conducted
meteorological observations, developed meteorological research, and published on meteorological topics in journals of
the academy. Instrumental measurements at St. Petersburg
began in 1725 and, except for some breaks in the early years,
they have continued ever since (Leyst, 1887, p. 233). Table 1
presents data for the winter 1808/09 from the long series of
temperature measurements at the Imperial capital as published by Wahlen (1881). At the beginning of the 19th century,
the most prominent meteorologically interested scientists at
the academy were Adjunct Academician Pavel Vasilevich
Tarkhanov and physicist Ivan Vladimirovich Petrov. It is
plausible that the latter two assisted with advice and
instruments.
The temperature figure quoted by the Tsar for Tornio
seems to be well supported by the temperature observations
conducted at the village Haapakyla (66°24'N, i.e., close to the
Arctic Circle), belonging to the commune of Ylitornio, by
Johan Portin. He began various meteorological and some
phenological observations in 1793; soon he introduced barometric readings; in November 1801 Portin added air-temperature measurements: in November and December twice a
day and from January 1802, three times a day, at 9 A.M. , 2 P.M. ,
and 9 P.M. Monthly averages for each month of 30 years were
submitted for publication by Eric Burman Ericson, sheriff
(kronofogde in Swedish) at Kalix, Norrbotten Province, in the
Kungl. Vetenskaps-Academiens Handlingarfor 1832 (Portin
1833, see table opposite p. 76 of the volume). The original
daily records of this pioneer of meteorological observations
in high latitudes are preserved, as was stated earlier, in Riksarkivet at Stockholm (Box Ia57 in Riksarkivet). The observations listed in Table 2 for a comparison with the figure
quoted by the Russian Emperor were taken from Portin's
autographic register.
There is some substantiation for the estimate that it must
have taken about seven days for a mounted courier to reach
St. Petersburg from the Tornio area. If so, the observation
cited by the Tsar is likely to refer to 28 January 1809, or, perhaps, a day or two before the 28th. For the period 26-28 January 1809, Portin's entries run (in English translation) as
listed in Table 2.
Table 2 demonstrates that the temperature values recorded
by Portin for 26-28 January 1809 are close to the value cited
by the Tsar. Portin's figures are somewhat lower, but we have
to bear in mind that Ylitornio-Haapakyla is 50 km north of
Tornio.
6

5. Temperature measurements during
the crossing of Kvarken

In Krigsarkivet (War Archives) at Stockholm a Swedish translation of an unpublished Russian manuscript the title of
which (in English translation) reads "Journal of the Marches
Carried out by the Troops under the Command of LieutenantUnlike in the case of military and political figures whose names
are more likely to be known, we quote the first names and the patronyms of these scientists for their names are less likely to be known.
6
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TABLE 2.

Johan Portin's observations at Haapakyla, Ylitornio (66°24'N,5°34'E), 26-28 January 1809 (Portin, 1809).

January

9 A.M.

2 P.M.

26

-21°

SE 1

-24°

27

-29°

SE 1

-31°

28

—42°(?)

light snow

light snow
calm,
clear,
mercury
in bulb

-38°

General and Nobleman (Riddare) Barklai-de-Tolli during
the Expedition over the Kvarken, 4-20 March 1809," is preserved under classmark Krigshandl. 1808-09* vol. 255 (von
Berg, 1809 ). In all probability, the translation was made by
the Swedish General Staff from the Russian manuscript borrowed from St. Petersburg for a detailed study of the 1808-09
War, one volume of which study, vol VIII (Generalstabens
Krigshistoriska avdelning, 1921), was quoted in footnote 4.
(The volume makes mention of other Russian reports and
documents as well.) Of course, the correct spelling of the
lieutenant-general's name is Barclay de Tolly and the date of
the journal is in Old Style, as prevailed in Russia at the time.
The journal is by Major-General ("Generalmajor") Burchard Maximovich von Berg (1764-1838), a Russian officer
of Baltic-German extraction. This von Berg was the quartermaster-general of the Russian invasion force in Finland from
the outset of the campaign, but in the Kvarken crossing he
commanded one of the two columns into which Barclay de
Tolly divided up his force of 3700 men and six cannons. In the
journal, the entries for almost all the days have a remark on
the weather, and what was unexpected, an air-temperature
figure or figures for the day. As in the case of the air-temperature figures cited by the Tsar in his conversation of 5 February 1809 with the French ambassador, no indication is given
as to who initiated and who took the measurements, what
thermometer was used, etc.
In Section 4 the conjecture was raised that the thermometers and the instruction for their use may have come from
members of the Imperial Academy of Sciences at St. Petersburg who were actively engaged in meteorological observations and studies. And it is plausible that the measurements
were undertaken to allay the apprehensions of the generals in
the field who were afraid, as was stated earlier, that the ice
cover of the sea may give way either during the expedition or
while they and their troops were on Swedish soil.
Concurrent meteorological data, including that of air
temperatures, are available both for a point near Vaasa, the
starting point of the expedition on the Finnish side, and for
Umea, the end point on the Swedish side of the Kvarken. See
Fig. 1 for the location of these. At Voyri, about 30 km east of
Vaasa, the Vice Pastor Henrik Vegelius (or Wegelius) conducted regular meteorological observations during the years
1800-24. The monthly averages for each of the three observation hours (07,12 and 21 LST), and for each of the months
of the 25 years, are published in Hallstrom (1847, pp.
133-138). The average daily temperatures, estimated from
7

It is our conjecture that the Russian manuscript was written up
after the campaign by General von Berg, presumably on the basis of
notes that he made during the crossing.
7

9 P.M.

SE 1
light snow

SE 1
CLEAR
CALM,

clear

-24°
-39°
-24°

calm, clear,
halo about moon
CALM,
CLEAR
S E 1,

cloudy, light
snow

the approximation (1/4) (T0I + T\A + 2r i), for December
1808 and for January through March 1809 are listed in Table
1. Unfortunately, the original record seems to have been lost,
so that it is impossible to make a comparison with von Berg's
data for each of the days from 16 through 30 March 1809
taken on the ice.
The situation is better with respect to Umea. An examination of the meteorological files of Riksarkivet shows that
they contain records of unpublished meteorological observations taken at two different places at Umea, close to the end
point of the ice crossing on the Swedish shore. These observations were conducted early in the 19th century, including
the period of crossing of the Kvarken. One set is by Eric
Haeggquist, Philosophiae Magister, rector of the grammar
school ("trivialskola"), assisted by his wife, and the other set
by Daniel Erik Nazen (or Naezen), medical officer of the
large Norrbotten County and a pioneer of public medical
services in northern Sweden, as well as a member of the
Academy of Sciences in Stockholm, helped by his son and
daughter. Haeggquist states at the head of his record for 1809
that "the observations are taken with a Celsius thermometer
and an approved barometer." His times of observation in
winter are 7 A.M. , 2 P.M. , and 9 P.M. Nazen does not make any
specific statement concerning his instruments, but says that
his observations were made at the request of the Academy of
Sciences. The original listings of observations by the aforementioned individuals are held in Riksarkivet, Boxes Ia53
and Ia52.
Table 3 reproduces (in translation) von Berg's notes on the
weather a few days prior, during, and a few days after the
crossing from Vaasa (Swedish name: Vasa), on the Finnish
side, to near Umea on the Swedish side of the Gulf. Of the
two sets of observations at Umea, Haeggquist's appears to be
more acceptable. Haeggquist's three-times-a-day observations are listed side by side with von Berg's notes.
Possible indications that air-temperature measurements
were taken by the southern prong that crossed the ice-bound
Gulf of Bothnia at its open end in the south, from Turku (Abo)
via the Aland Islands to Grisslehamn on the Swedish coast,
about 90 km north of Stockholm have also been investigated.
The distance between the starting point and the end point of
that prong was nearly double the width of Kvarken and the
waters are somewhat warmer than farther north. These two
facts should have made the desirability of air-temperature
measurements even more compelling than was the case for
Kvarken. On the other hand, a good part of the southern
route is interspersed with islands, offering more points of refuge. Nevertheless, if this force did not indeed measure
temperatures then one plausible reason for it may have been
that its commander, Prince Bagration, was either the only
2
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TABLE 3. Meteorological Observations in General von Berg's journal for the period 17-30 March 1809 (N.S. dates throughout in this
Table) and Rector Eric Haeggquist's obervations at Umea, near which the Russian expedition across the ice-bound Kvarken reached Swedish
soil. The actual ice crossing from the Finnish to the Swedish side took place 19-21 March and the return crossing 27-29 March 1809. Note that
von Berg often gives the air temperatures in percentages, e.g., 7% = 7°C.

Date:
March
1809
17

18
19

20

21

22
27

28

29

30

General von Berg's journal
-5°

The weather was changeable in the morning.
There was a wind with
snow and toward the evening
it became calm. The cold
reached 5°
The weather was clear
-3°
with no more than 3°
cold
-3°
The weather was beautiful. Toward evening
there was some snow
and the cold did not
exceed 3°
The weather was beau-5°
tiful. Toward evening
there was a wind and
the cold was approximately 5%
becoming —15°
-8°
The weather was clear all day and
around 8% cold. Toward night
the cold intensified, probably
close to 15%. The night was clear
but there were no roads on the ice
and orientation was with the aid
of the stars and approximately
around 4 in the morning there was
a mist and the stars could not be
seen for which reason Generalmajor
von Berg and his vanguard had to
stop and wait for the daybreak
The weather was clear
- 1 5 to -17°
the whole day with
15-17% cold
(No weather notes for 23 through 26 March)
-8°
The weather was clear.
In the morning there
was some wind and some
snow. In the evening
it became calm and the
cold reached about 8%
-10°

-7°

-5°

The weather was clear
but at times there
were snow clouds and
heavy winds blew so
that the road on the
ice was covered with
snow and the cold was
approximately 10%
The weather was like
that of the previous
day, although the wind
was not as strong and
toward evening it became calm. The cold
was probably not in
excess of 7%
The weather was clear
and the cold was not
in excess of 5%

Haeggquist's observations
at UmeS; 09, 14 & 21: hours of
observation
14: -4.3°,

NW 1
clear
NW 1

21: -15.4°,

E

09:
14:
21:
09:
14:

SW 1
W2
W2
SW 1
SW 1

09: -19.2°,

-3.1°,
+0.5°,
-2.2°,
-3.1°,
+2.9°,

21: -3°,

SE 1

09: -12.3°,

NW 1

14: -2.5°,
21: -13.2°,

W3
W1

09: -13.5°,

W1

14: -1°,
21: -9.6°,

W1
E

09: -13°,
14: -8.6°,
21:-17.8°,

E
N1
E

09: -18.4°,

N1
clear
E2
scattered skies
E1
clear
N1
overcast
S2
overcast, a
little snow
E
partly cloudy
SSE 1
clear
S2
scattered skies
N1
scattered skies
NW 3
partly cloudy
NW 2
nearly overcast
NW 1
partly cloudy

14: -9.2°,
21: -18°,
09: -15.2°,
14: -6.8°,
21:-10°,
09: -21.2°,
14: -1.3°,
21: -5.4°,
09: -7.2°,
14: +2°,
21: -3.9°,
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one, or one of the very few, senior officers in the field who did
not raise objections to, or doubts about, the wisdom of the
ice expedition. According to the Russian war historian General Michailofsky-Danilefsky (1850, p. 138), when War Minister Arakcheev was sent to the field by the Tsar in February
1809 to enforce the expeditions, Bagration told him: "Give
the order and we march."
6. Significance of the air-temperature
measurements taken during
the Kvarken crossing

As far as we could establish, the air-temperature measurements and the other recorded weather observations taken by
the Russian forces during the military operation of the
Kvarken crossing, under battlefield conditions and for the
purposes of the military action, are the first of their kind in
history, excluding from consideration earlier meteorological
observations by warships of some nations such as Denmark.
In addition to a search through literature for a historical
precedent to this incident, Ing. F. Klemm of the Deutscher
Wetterdienst, who made a study of meteorological observations in Germany of the past centuries, was consulted. Klemm
confirmed (letter of 26 October 1981; Klemm passed away in
February 1983) that he had no knowledge of meteorological
measurements made under battlefield conditions for the
purposes of a military operation prior to the case described
by us to him.
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