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Abstract

The article is an attempt to analyse the synoptic situation during the major campaigns of the
twentieth century, based on the reconstruction of digital weather maps. The analysis presented
allows us to determine the weight of the impact of weather conditions on military operations
during World War Il in the key moments. Thanks to the development of the scientific discipline
that is meteorology and skillful use of information from the measured data, we can assess its
importance in the making of key decisions in the arena of military action and its impact on the
fate of exemplary campaigns.
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Introduction

Weather for centuries was a riddle for humanity. The
variability of the parameters and, thus, the climate
often contribute to expressions of the evolutionary
history of our planet and, also, the development of
the civilisation of our species.

The ability to use its characteristic phenomena in local
conditions is highlighted by great leaders because it
often determined the outcome of the battle or the
campaign. Technical capacity to communicate the
results of its observation at a distance and insufficient
knowledgeof thecharacteristicsofthemid-nineteenth
century forced commanders to use intuition in this
area, sometimes supported by experienced local
observers. A strong army and a great tactical plan did
not always guarantee success in battle, sometimes
“luck decided her fate, most of which boiled down
to the weather conditions existing in the area of
operations. Of course, there were situations when this
“happiness” helped, thus beating the theoretically
stronger opponent.

The development of the same discipline as a self-
study was used in the development of strategic plans
for various types of activities of the armed forces in
the second half of the nineteenth century, when
technological advances (the use of the telegraph to
send information) helped to create the new scientific
discipline that is meteorology.

During the Second World War, the role of meteorological
service was completely different. The campaign terms
and major military operations were determined
after a thorough analysis of synoptic maps. This
was particularly important, especially for aviation,
which during World War Il played a first class role.
Unfortunately, the work on the impact of meteorology
on the outcome of the war was limited, and is an
episode that has already constituted broader study.

Sources of data: an analysis
methodology

We can find a number of publications by historians
about the activities of the armed forces. Most
often, they focus on statistical information relating

to the parties to the conflict, the type of military
equipment and tactical solutions used. Sometimes,
for extra interest, there is information about weather
conditions during the event. Unfortunately, there are
no studies on the historical events based on analysis
of synoptic maps. JM Development Stagg, 1971, and
the one prepared by the US meteorological service in
1984 (fig. 1) for the invasion of Normandy in 1944,) are
among the few exceptions.
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Figure 1. Studies on Operation Overlord in the context of
the synoptic situation

Fortunately, thedevelopmentofcomputertechnology
and the ability to use the data grid and the results of
measurements of meteorological parameters stored
in archival data sets allow for the development of
historical synoptic maps imposed on the map of
Europe, but with the current political division.

Courtesy of the German meteorological service that
provides the data files by placing them on a publicly
available website, we can compare the reconstructed
image synoptic mapsfromthe early twentieth century,
the calendar event. Of course, the analysis of this
data is illustrative as to the overall synoptic situation,
on the basis of which, with a certain probability,
we can assess the presence of dangerous weather
phenomena over the area of interest to us.

On land and sea

The rapid growth of interest in meteorology as
a discipline was highlighted later by the development
of maritime transport and aviation.



Intense storms on 14 November, 1854. a year
which resulted in the sinking of many ships of the
combined English - French fleet , acting against
Russia during the Crimean War, initiated research on
the process of the formation of dangerous weather
phenomena. Research conducted by the French
scientist, Urbain Leverrier (1811-1877), contributed
to the establishment of the first weather information
exchange network, through which were sent (using
the telegraph) messages about possible dangerous
weather However, the technique
transmitted information over a distance that the
weather could surprise each of the parties to the
conflict.

phenomena.

Going back to the proverbial “luck” contained in the
introduction, we would cite episodes of the battles
in which weather conditions greatly contributed to
their outcome. Not dwelling on these too much, we
will cite two of these which resulted in a period that
amounted to a status quo in Europe. As for Poland, it
is possible to cite an episode of the Battle of Grunwald
(ger. Tannenberg - 1410), when procrastination by
the Polish side contributed to the weakening of, the
Teutonic army due to standing in the sun.

Polish troops remained in the shadow of the nearby
forest and did not feel the heat of the day so acutely.
The Grand Master sent emissaries with two swords
who had to “mobilise” the Polish king to go out in
the field. The battle took place on July 15 in the
middle of summer, of course, and we can talk about
happinesson this day because it was hot and had
no rain, especially since July is the most abundant in
rainfall month of the year. However, this Polish ruler
used the weather successfully on that day, which was
especially troublesome for the knights who were
exposed to full sun for several hours and were baked
in the heat.

From the point of view of today’s Europe, the fate of
the Spanish Armada should be borne in mind, in late
August and early September 1588 when it set off to
conquer England. Winning the campaign seemed to
be a foregone conclusion, in particular because the
British fleet was less numerous and consisted mainly
of smaller and less well-armed “privateers”, inferior in
every respect to powerful Spanish galleons.

Destruction of the Spanish fleet and the largest naval
operation in the history of the Kingdom of Spain was

due to a sudden change of weather conditions, where
the compact group of vessels under the command of
the Duke of Medina-Sidonia was surprised by a strong
storm lasting for 10 days. From 12 September 1588, as
a result of rapid changes in weather, two thirds of the
fleetcrashed on the west coast of Scotland and Ireland
and the remaining ships were pushed off course
and barely reached the coast of Spain. The event is
considered the beginning of the creation of one of
the greatest empires in the history of our civilisation,
namely the British Empire, and it happened during
the reign of Elizabeth 1.

In the air

During the First World War, with the development
of aviation and its growing influence on the course
of the war, the countries involved in the war, the
development of science-related research processes
in the atmosphere has been limited. One of the
reasons was the disappearance of meteorological
information exchange between the warring states
and intentional introduction of erroneous data on
weather phenomena of regional networks, to impede
the enemy’s actions in the air.

However, in the Nordic countries, not involved in the
war, there was a dense network of meteorological
stations during the same period. This enabled the
creation of detailed maps of weather, on the basis
of which the Norwegian scholar’s chapters could
be detected between the front air masses, and
also involved the creation and development of
cyclones with weather fronts. In the years 1918-1928,
J. Bjerknes, H. Scolberg, T. Bergeron (in Bergen -
Norway), had developed a physical theory of fronts.

For the period between the rapid fall in the
development of air transport, restrictions against
Germany, restricting the development of military
aviation, contributed to the rapid development of
aviation traffic in the country.

Initially, the primary means of transport of passengers
on longer routes were airships and seaplanes, means
of communication especially sensitive to air storms
and the phenomena accompanying them. During
this period, German scientists (Kahler, Gockel, Arendt)
dealt in a comprehensive manner with issues of



dangerous weather phenomena. They were the the
first to develop spatial distribution of the number of
days of storm and fog, as well as recognition of Tabular
storms, fog and rain.

Theemergence of the Third Reich and the new military
action strategy (blitzkrieg), interaction with aviation
mechanised forces, required a good knowledge of
the weather conditions. Analysis of the occurrence of
types of weather was undertaken for some months.
Aliteral description of the forecast was providedin the
“Directory der Grosswetterlagen “F.W. Gerstengarbe,
P.C. Werner (1993).

From the point of view of a meteorologist, preparing
forecasts for more than two days is associated with
a rapid decrease in the probability of their verifiability
and now use sophisticated mathematical models
using the latest information technology, assisted by
the radar system and satellites. Therefore, it seems
unlikely that the Germans during the Second World
War managed to draw testable predictions for longer
periods. As for the weather over the bodies of water,
it can still be explained by a cyclical occurrence of
storms, depending on the season and knowledge
on this subject passed through generations of sailors
and fishermen. In contrast, over land, the course of
meteorological phenomena are often influenced
by local conditions, such as terrain, hydrological
conditions and the type of plating area differentiating
its albedo. Anyway, at the beginning of the twentieth
century, changes in the weather did not have such
a violent nature as they do now, which can be
explained by the accuracy of the German forecasts,
and from the point of view of the present state of
knowledge of metecrology, we can talk about the
great happiness of German forecasters. As it happens,
luck ran with the campaign in the east, when the
anticipated short and mild winter came very early,
thus determining its course.

Mostly, the pressure system in a given residual area
persisted much longer than it does now - analysis of
synoptic maps drawn up on the basis of historical data
tend to lead to such conclusions (analysis possible
thanks to - what else — the courtesy of the German
meteorological service). The biggest problem for
aviation activities are fog, limited visibility or low
cloud ceiling, which occurs during the cold, ice or
restriction of visibility due to heavy snowfall. Often the
occurrence of these phenomena are local factors and

change, throughout the day, the physical parameters
of the atmosphere and the land that determines the
timeof theirformation and decay. An effective method
has been developed for predicting these phenomena
for more than one day and a regional metecrological
office. Hence, the stringent requirements for airport
meteorological communication and the continuous
awareness of meteorology by aviation personnel.

Campaign in the west in 1940

“On Sunday 12 November 1939 r,, 15 minutes before
sunrise, an attack on the West is about to begin”
(Piekatkiewicz 2008). Hitler, after the campaign in
Poland, wanted to use an element of surprise hitting
on France through Belgium and the Netherlands,
when the Allied forces in the British Expeditionary
Force were not yet prepared to defend. The Allies
had unique “luck” because in November 1939 there
was intense and prolonged rainfall. Swollen rivers
and vast flooded plains hindered rapid action against
armoured troops. In these conditions, the effect of the
air force was also limited due to persistent rain. After
several subsequent dates planned for the attack,
eventually the deadline was moved to the spring
of 1940, when the weather conditions would be
favourable. The allies gained a few months to develop
a defensive strategy. Los (weather) seemed to favour
France.

Five days of clear skies

Moving the date of the attack to the spring
eliminated the element of surprise. Therefore, gen.
Manstein, proposed a major hit to break the front
section directed through the Ardennes (forested and
a deserted hilly area, which, in the opinion of the
French strategists,was insurmountable for military
hardware). The simple and brilliant plan, despite the
disapproval of the Land Force Command, gained
immediate acceptance from Hitler.

It's hard not to find similarities with the concept
of John Ill Sobieski, King of Poland from the Vienna
Victory (in 1683), where the main allied forces attack
came from the wooded hills to the west of the city.
A region from which the Turkish strategists had not



only ruled out the possibility of relief but itseemed
impossible to achieve a starting position to attack
this place with heavy cavalry and artillery. Who
knows, maybe the idea of Manstein’s was taken from
the Vienna Victory, especially since his ancestors
came from the Polish aristocratic family, Lewiriskich.
Maybe that’s the case; however, the term for the
campaign in the west this time was chosen very
enthusiastically, for five days from 10 May , when the
weather in the area of military operations stood dry
and cloudless with a high pressure shaft extending
through the the entire European continent with two
centres of pressure - west of Ireland and over Russia
(fig.2), allowing full use of the opportunities for close
cooperation between armour and aviation.
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Figure 2. Mundane synoptic situation and the value of
500 hPa field on 10 May 1940

Source: www.wetterzentrale.de.

Figure 3. Mundane synoptic situation and the value of 500
hPa field from 11-14 May 1940y.

SECURITY AND DEFENCE

11 May 1940 marked the influence of the low-pressure
over Scandinavia. However, its range only covered the
central part of Europe. The area of Belgium and the
Netherlands was still under the influence of a high
pressure system (fig. 3).
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Figure 4. Mundane synoptic situation and the value of the
500 hPa on 15th of May 1940

The synoptic situation in the area of Belgium and the
Netherlands changed by May 15 (the fifth day of the
campaign in the west), while over this area of the
bay influences were the low-pressure centre north of
Scotland (fig. 4).

On the fifth day of the campaign in
the west

Memories of Churchill:, 15 May, 1940 on., at half past
eightinthe morning, | was awakened by the news that
Paul Reynaud (French politician, Prime Minister of the
French Republic and the Minister of Foreign Affairs
from March 21, 1940 the year) was on the phone:
acamera was standing nextto my bed . Reynaud spoke
English and was clearly distressed : ,We are defeated,
we lost the battle” <. [t was impossible for it to happen
so quickly? But he said: ,The Sedan front is broken;
The German masses, the main armoured forces, are
pouring through the breach”(Piekatkiewicz, 2008).

The next day, Churchill managed to prepare a plan for
the evacuation of the British, and on the seventh day
of the campaign in the west, May 17, Allied Supreme
Commander of the Armed Forces, General Maurice
Gamelin was dismissed. Before the crash, and the
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