e-Perimetron, Vol. 19, No. 2, 2024 [48-96] WWw.e-perimetron.org | ISSN 1790-3769

Gébor Timar?, Keith Edmonds?, Clifford J. Mugnier®

Mapping the birdcage — Georeferencing of the Allied trench-maps
of the WW1 Salonika front

Keywords: World War |, Salonika front, frontline mapping, topographic maps, georeferencing

Summary: The territory of Greece and of Bulgaria bordering on the north, as well as in
present-day Northern Macedonia, which was annexed to Serbia only two years before
WW1, was not systematically mapped on a large scale before the war. For this reason, the
Allies had to devise their own system for mapping the position of the front: this was the
Macedonian Triangulation, a British-French collaboration.

The 1:50,000 and then 1:20,000 and 1:10,000 scale map sections produced on this basis
have no section numbers, only designations. The coordinates are given in kilometers (rec-
tangular coordinates) in a projection not specified on the maps, and no geographical coor-
dinates are given. However, the georeferencing of the sections can be performed to a sur-
prising accuracy of about 80 meters without the need to identify ground control points
(GCPs), using only the intersection points of the coordinate grid and the parameters of the
coordinate system. The latter, according to our research, are:

The starting point of the geodetic datum is the White Tower of Thessaloniki. Its coordinates
are given in the triangulation documents: latitude 40d37m21s and longitude 22d57m41s.
Using the position read in WGS84 and a geoid undulation of 42 m, using the Bessel 1841
ellipsoid, the positioning parameters of the datum ellipsoid are: dX=+923m; dY=-809 m;
dZ=+535 m. The starting point of the projection of the coordinate grid is a point described
in the grid by coordinates E=173000 m; N=129000 m. Its latitude is 40d40m32s, longitude
23d17m41.5s, on the local geodetic datum.

The Salonika front in the First World War

After Bulgaria's entry into the war in 1915 and the collapse of Serbia, the front between the Central
Powers and the Entente (the Macedonian or Salonika front) stabilized in the north-eastern foreland
of Thessaloniki, roughly along the Struma River and to the west near the Greek border. Although
Greece remained formally neutral until 1917, this area was more under the rule of the followers of
the pro-Entente Prime Minister Venizelos. Initially, the front was held by a few divisions of the
British and French armies, directed from the failed attempt to land at Gallipoli, which had minimal
tactical manoeuvring — that’s why this front and the small defended territory around Thessaloniki
was referred to as (life in the birdcage’). The French tended to be deployed in the Vardar River
valley, while the British were on the eastern flank. By 1918 the front had grown to about 20 divi-
sions. The breakthrough of the Entente troops in mid-September 1918 near Dobro Pole (in the
southern part of present-day Northern Macedonia; Hall, 2010) led to the armistice with Bulgaria,
which had the domino effect of triggering the collapse of the Central Powers.

The Salonika Campaign Society (SCS) derives from The Salonika Reunion Association (SRA),
which was formed following a proposal in 1922 to lay a wreath at the Cenotaph memorial in Lon-
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don. At its peak, the SRA had approximately 3,000 members. It closed in 1968 when the member-
ship, consisting of those who had served in the Balkans during the Salonika Campaign, naturally
declined. Today, the SCS is dedicated to the memory of those of all nations who served in the
Campaign, fought in northern Greece, Serbia, and Albania from 1915 to 1918.

To assist with queries and battlefield tours, the Membership Secretary has reviewed its collection
of scanned Trench Maps and listed approximately 8,500 place names and their corresponding East-
ings and Northings. The SCS has a long-standing query about the datum and projection used by
the topographic teams to compile Salonika front maps plus a desire to assign geographical coordi-
nates to the places listed.

This is made somewhat difficult by the fact that the campaign area had not been part of Greece for
a decade at the time; it was part of the Ottoman Empire until the Balkan Wars, and the contemporary
names of the places are more reminiscent of old Ottoman rather than modern Greek names.

Military maps of the Salonika front

Initially, the French army started to produce field maps of the theatre of operations, and the British
soon followed them. Military maps at scales of 1:10,000, 1:20,000 and 1:50,000 were produced as
part of the rapid survey (Collier & Nolan, 2015: 898). The work was made difficult by the fact that
virtually no large-scale topographic maps of the area were available.

The Austro-Hungarian 1:200,000 scale 'degree maps' published around 1910 were upgraded with
contemporary cartographic information by the Serbians, concerning the later Yugoslav area and
also the Thessaloniki sheet, which has been issued in 1917 (Glusic, 1959). There were also 1:75,000
scale Austro-Hungarian 'Generalkarte' sections available, as well as the hastily compiled 1:150,000
scale topographical map (War Map) of Serbia and Macedonia, issued in 1912, based on the first
Serbian precise survey and mapping, starting in 1906 (Kovacs & Timar, 2010). Both the French
and the British had developed a rudimentary triangulation network. According to Boscovich (1931),
1:50,000 the topographical surveys for artillery purposes were executed during the operations on
the Front of Thessaloniki (1916-18) in World War 1. In these surveys aerial photography of the
territory occupied by enemies (Germans, Austro-Hungarians and Bulgarians) was utilized in the
mapping by means of graphical construction — a method that was implemented a year earlier by
these troops at Gallipoli (Mumford, 2001). The survey executed on the Front of Thessaloniki was
based on a locally oriented triangulation. However, while most of the maps mentioned above have
only geographic coordinates, longitudes were shown from prime meridians of Paris and “Ferro”, an
arbitrary one 20 degrees west of Paris (cf. Timar, 2007; Withers, 2017). The battlefield maps of
the Salonika front, on the contrary, have only coordinates in a local plane coordinate system, with-
out geographic coordinates. Despite this, the Society has attempted to identify the location of the
maps, but with little success due to the aforementioned Ottoman-Greek placename mixing and the
sometimes very significant changes in terrain (mainly due to the water reservoirs created on the
rivers). The task was therefore to carry out a georeferencing project of these maps, using only the
local coordinate systems indicated on them, i.e. to define the local plane coordinate system and
make it definable in GIS.
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Figure 1: Sample of the front line/trench maps, north of Thessaloniki, drawn in 1917.

The triangulation networks of the Entente in Macedonia and the coordinate system
based on them

Fortunately, the geodetic basis of the maps has been preserved in the report of Lieutenant Colonel
H. Wood on the triangulation works of 1916-1918 (Wood, 1918). In it, he describes the baseline
development in the Hortiach plateau and the connection with the existing French network along the
Two Peaks-Deve Kran triangulation (immediately to the north-north-eastern foreground of Thessa-
loniki). According to the report, the White Tower of Thessaloniki was the starting point of the
system, and its French coordinates (X=144,810 m; Y=123,259 m) were adopted. These coordinates
were close in order of magnitude to the values on the sample maps owned by the Society, so the
report suggests that this system is of French origin, i.e., that it was defined at the beginning of the
front's existence. The true origin of the system is the point X=173,000 m; Y=129,000 m, but the
geographical coordinates of this point are not given in the report. An error estimation was also
carried out. The length of a given triangle side of about 3,500 m was derived in both systems and
the deviation was found to be 4.7 m, which was 1/740, or about 0.13%. In the following, we will
accept this as the length distortion error due to the inherent inaccuracy of the defined system. The
end of the document reports that after the Bulgarian armistice it was possible to obtain the geo-
graphic coordinates of the German surveys of the area from Bulgarian archives. The locations of
the German base points were also converted to the French-based system, which was commonly
used by the Allies.

In defining the coordinate system, for the geodetic datum, the geodetic coordinates of the White
Tower as given in the report, the WGS84 coordinates read from Google Earth and the geoid undu-
lation value for Thessaloniki were used. The Bessel 1841 was chosen as the base ellipsoid, as it was
used in the smaller scale maps of the area and, where they were based on captured German material,
they were also based on it. In such a small area of 100 kilometers, the combined error of erroneous
ellipsoid selection and erroneous projection selection is well below the accuracy error mentioned
above, supposing to use them consistently. The abridged Molodesky parameters of the geodetic
datum on Bessel ellipsoid are: dX=+923 m; dY=-809 m; dZ=+535 m.
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Figure 2: The White Tower of Thessaloniki is indeed a natural point of origin of any local geodetic system.

From the French coordinates of the White Tower and the coordinates given for the true origin, the
geographic coordinates of the latter on the above datum of the Bessel ellipsoid are: central merid-
1an=23.29486 degrees, central latitude=40.67560 degrees. In PROJ4 format, the coordinate system
is:

PROJCS ["Bonne",

GEOGCS ["GCS SALONIKA",

DATUM["D SALONIKA WHITE TOWER",
SPHEROID["Bessel 1841",6377397.155,299.1528128]1,
TOWGS84([923.0,-809.0,535.0,0.0,0.0,0.0,0.0]1,
PRIMEM["Greenwich", 0],

UNIT ["Degree",0.01745329251994329511],
PROJECTION ["Bonne"],

PARAMETER["central meridian",23.2948¢6],
PARAMETER["latitude of center",40.6756],
PARAMETER["false easting",173000],
PARAMETER["false northing",129000],
UNIT["Meter",1]]

Using this coordinate system, the maps held by the Society have been overlaid quite accurately with
databases of the present-day terrain. Although the accuracy is below the values mentioned above
for the internal distortions of the geodetic network, it does not show any systematic directional
deviation. The maximum error of around 100 meters is not due to a calculation inaccuracy but to
the method of front-line mapping and — in enemy-occupied territory — of the new method or aerial
mapping. Nevertheless, the accuracy is sufficient not only to identify the named settlements, but
also to walk the lines of the trenches depicted on the map today.
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Figure 3: Trench systems around present-day Psychika and Mesokomi, NNE of Thessaloniki — WW!I maps as overlay of pre-
sent terrain.

Figure 4: The Kerkini water reservoir on Struma River changed a lot of the WWI terrain.
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