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Summary: Military History and Cartography sciences share some common ground.
Cartography typically provides maps describing the landscape before the battle occurs.
Afterwards, Military History describes the battle’s conduct and developments, using
corresponding battle plans and maps. On the occasion of the 110th anniversary of the end
of the Balkan Wars (1912 — 1913), the contribution of Greek military cartographers to
Greek success in the Balkan Wars is presented. This includes the creation of triangulation
networks, which were necessary for military operations, as well as the creation of accurate
maps. Based on field measurements, the Greek Army Cartographic Service (later HMGS)
composed the 1:75.000 map series of the border area in Thessaly. These maps were
printed in Vienna and comprised the topographic basemap for planning and navigation
during the war. They consist the first large scale map production that was designed,
organized and completed by Greek officers.

The study of the 1st Balkan War, in terms of Military History, is based on maps and battle
plans. The main goal is to provide an understanding of the opponents’ formations,
topography, conditions of the conduct of the battle as well as all the respective
developments. Recent technologies offer ways to move from the obsolete paper maps and
battle plans to more advanced training tools, providing military academy cadets and
officers with a better understanding of Military History. In this framework, the Hellenic
Military Geographical Service (HMGS) and the Army History Directorate (AHD)
produced enhanced digital interactive maps in geospatial pdf format to cover the 34 battles
of the 1st Balkan War. Despite the effectiveness of the method, challenges and
mismatches arise by extending its application to a series of battles, implying that a
revision of methodology at certain points is necessary.

1. Introduction: Greece towards the Balkan Wars

In the 19th century Greece had recently been recognized as a new state, having seceded from the
Ottoman Empire (1830 — Protocol of London). Geographically it consisted of the Peloponnese,
Central Greece, Sporades islands and Evia, while the northern border (roughly the line from Arta
to Volos) was finally defined as the northern part of the country (1832 — Treaty/Settlement of
Constantinople). The narrative of the ‘Megali Idea’s, initially formulated in 1844 and dominant to
the political scene until its abandonment in 1922, was a redemptive — nationalist movement, with
which the entire population living within the Greek territory was nurtured. The pursuit for its
implementation, without any specific plan of action, sometimes even against the decisions of the
Great European Powers that did not wish to disrupt relations with the Sublime Gate, led to
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continuous tensions and conflicts between Greece and the Ottoman Empire. The resulting
‘Unfortunate” Greco-Turkish War of 1897 led to a painful defeat for Greece, however it awakened
Greek society and led it to demand the restructuring of the Greek state. The implementation of the
‘Megali Idea’ was considered possible only after Greece regained its economic strength and
acquired competent, high-level armed forces, allowing for the annexation of territories from the
declining Ottoman Empire, territories that were equally claimed by the also newly formed states
of Serbia and Bulgaria.

In the field of cartography, the war of 1897 highlighted the complete inadequacy of map
production. The only maps that existed were Major Ardagh's borderline map (a copy of which
survives in the AHD collections) and a Greek translation of the Austrian map of Epirus — Thessaly
— Macedonia, which was riddled with errors. The only map that stood out was the map of the
central part of Thessaly by second lieutenant Mavrokordatos and second lieutenant Lalaounis, as
well as the 1:50.000 map sheet (Domokos), again by Mavrokordatos (Ymovpygio Ztpatiotik®dv
1899:46). Mavrokordatos and his work has recently become known to the scientific community
through research by the Aristostle University of Thessaloniki (AUTH) and Professor emeritus
Evangelos Livieratos (MAKEAONIA, 2019).

The reconstruction of the Greek state also led to the reorganization and manning of Army
Cartographic Service (ACS) with appropriate personnel and means. The rational organization and
seriousness in the execution of the field work resulted in the creation of the first series of maps on
a scale of 1:75.000, mapping in detail the territorial space closest to the borders of Greece. As a
result, we could argue that the Balkan wars were planned by the cartographic service long before
they broke out. The Greek military and political staff were given the opportunity to have a good
overview of the existing possibilities or even difficulties that would appear in the military
operations for the advance towards Macedonia.

2. Cartography: Contribution to the Balkan Wars
2.1.Cartographic preparation before the war

The Greek Army Cartographic Service (ACS, currently named Hellenic Military Geographical
Service — HMGS) was founded in 1895. The first two commanders, Kontostavlos A. (Captain
Engineer) and Messalas Evlabios (Major Engineer), began by modernizing its structures and
functions. In a systematic and organized way they also cultivated the topographic field spirit,
which characterized ACS officers. They soon emerged among the elite of the army, with
particularly remarkable scientific and technological achievements in the field. This was also aided
by the close, systematic and very effective cooperation with Vienna (Livieratos 2014).

From 1906 to 1910, Messalas was placed in command of Cartography. During a particularly
turbulent geopolitical period, his administration of the Cartographic Service was one of the most
productive in geodetic and topographic field work. This includes the Geodetic triangulation of 3rd
and 4th order in large areas close to the borders. Successively, Messalas designed, organized and
directed the cartographic production line of Thessaly border map sheets. The distribution of this
series (Fig. 1) covered the territorial space closest to the borders of Greece, as they were formed
before the Balkan Wars (Livieratos 2020: 78).
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Fig. 1: Distribution of border map sheets of Thessaly. (Livieratos 2020: 78).
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Fig. 2: The first map sheet of the 1:75.000 series. It was designed and printed in Vienna in 1908 under the editorship of Lieu-
tenant Georgios Mavromatis. The field work by 15 officers of the Cartographic Service lasted from 1902 to 1905. The sheet
includes Descati, Elassona and the road to Sarandaporos. Source: HMGS historical map archive.
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The maps of the Messalas period were particularly valuable, since they are based on the geodetic
work of the years 1889 — 1906. Through these maps, all the work that has preceded it, as well as
the expertise that was invested, was essentially cartographically materialized. These maps helped
military units to plan their operations and navigate the area during the wars. They consist the first
large scale map production that was designed, organized and completed by Greek officers.

The maps in this series were printed in Vienna in collaboration with the Imperial Military
Geographical Institute (Kuk M.G.1I), with which the ACS maintained operational links until 1917.
Greek officers supervised the printing and were trained by Austrian technicians in the map design
(Livieratos 2009: 160,170). Fig. 2 is an example of this map.

2.2.The contribution of Army Cartographic Service during the wars

Since the beginning of military operations on 5 Oct 1912, ACS personnel participated in, and
within a few months accomplished, a military and scientific achievement. In particular
(KovtpovPéing 1997: 93):
e The trigonometric network extended to the areas of the battles of Elassona, Servia and
Kailaria.
¢ Independent trigonometric networks were developed in the area of Thessaloniki, Kilkis and
Mount Beles with the determination of 157 trigonometric points.
e The trigonometric base of Thessaloniki was measured and developed.
e Topographic surveys were carried out to map the whole of Thessaly to complete the Staff
map at a scale of 1:20,000.
e The city of Serres was cadastralized on a scale of 1:500 (after having been burned down in
1913).
e Limited topographic surveys were carried out in the city of Kozani, in other areas of
liberated Macedonia and in Chios island.
All the above cartographic and geodetic work aided military operations, as well as the optimal
scientific documentation of the Greek claims in the tumultuous diplomatic developments that
followed the military operations. The ACS worked before, during and after the end of the Balkan
wars. Their work was a scientific achievement, considering the surveying instruments and tools of
the time, which required extremely complex and time — consuming field work, as well as complex
office calculations. The final map series stands out as a result for its perfection and aesthetic
performance, causing scientific awe and admiration.
The maps of the period of the Balkan wars relied on topographical work carried out by officers of
the ACS on the battlefields. This valuable cartographic contribution is extended with glory and
honor to the dead ACS Officers, who fell in the line of duty during the Balkan wars, fighting for
the supreme ideals of the nation. In particular:
e During the military operations of 1912: Captains Koskinas, Kortianos, Katsiotis,
Rodopoulos, Mitsopoulos and Lieutenant Katsoulas
e During the military operations of 1913: Major Katsimidis, Captains Kovatzis, Stavropoulos,
Kontogouris and Lieutenant Lekkas.
If we consider that 11 out of the 26 Officers who participated in the operations of the Balkan
Wars, fell in the line of duty, the magnitude of their sacrifice becomes clear.

[112]



e-Perimetron, Vol. 19, No. 3, 2024 [109-121] Wwww.e-perimetron.org | ISSN 1790-3769

3. Military History: A new approach to study 1% Balkan Wars battles
3.1. Introduction

Advancing from the period of the Balkan Wars (1912 — 13) to the present time, the historical
knowledge of the events that transpired from the past to the present is generally considered as a
necessity for many scientific fields. Military History is one of the oldest and basic training
modules in military schools of different levels, from cadets to higher officers. Through a variety
of selected battles included in a textbook, the trainee usually studies each battle in a separate
chapter. Initially presenting the general political environment, each chapter then moves to the
description of the battle field, analyzes its conduct and outcome, and ends with the final
conclusions of the original writer. For a better understanding of the development of the battle
under examination, each chapter contains one or more battle plans. A battle plan is a sketch
diagram of the area and forces involved in the battle. The combination of historical information
from the textbook and the obsolete sketch diagrams can lead to a better visualization and
understanding of the historical facts (Tsorlini et al. 2021).

3.2.Review of the proposed methodology

After outlining the drawbacks of using the obsolete paper battle plans (sketch diagrams) and a
brief literature review on other contemporary approaches to study Military History, Koukoletsos
et al. (2022) propose a methodology to create an interactive map in geospatial pdf format. Such a
map presents geo — historical data in layers, allowing for a selective and partial study of the
original sketch diagram (e.g. day by day or involved forces), while additionally and separately
providing a historical map and a shaded relief layer. The combination of the former offers
additional topographic and historical information of the landscape at the time of the battle (or as
close to it as possible). The latter, accordingly, provides a better understanding of the terrain,
justifying (or not) the selection of defensive positions and movements. Fig. 3 is geospatial pdf
example of the Metsovo battle in 1912.

This approach regards similarity to the initial sketch diagram as most important, which leads to
the use of cartographic symbols as close to the initial ones, as well as digitization of the scarce
historical and topographic details with almost no added information. Similarity is considered
important for reasons of wider acceptance, since it basically targets those who study military
history in the old-fashioned way.

What needs to be highlighted in terms of the aforementioned similarity, though, is the set of
decisions regarding data collection and representation of the military units’ position and
movement.

e Instead of a rectangle, recent changes in enemy military symbols impose the use of a rhombus
(NATO APP-6C 2011:1-5), so that they are discernible even in a black and white printout. This is
a necessary symbol update against similarity, since otherwise users might be confused and deem
the new map as obsolete.

e The NATO APP-6 is the current standard for NATO Military map marking symbols.
Generally, military symbology can be divided in two categories; point symbols representing the
unit’s position on one hand, symbols of complex geometry representing the unit’s task and
movement on the other. GIS environments, such as the implemented ArcGIS software, may
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support the APP-6a under certain circumstances® (esri 2022). However, in our case there is plenty
of customized information following the unit point symbol in the initial battle plan, which cannot
be added automatically and appear in a similar way. In certain cases, representing a group of units
that share the same point on the map is far more difficult, compared to the initial graphic
representation. Fig. 4 is an example of such complexity.
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Fig. 3: Battle plan in geospatial pdf format, enhanced with terrain morphology
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Fig. 4: Battle plan in geospatial pdf format, enhanced with terrain morphology

& This might require enabling appropriate extensions.
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e Additionally, unless advanced cartographic options are applied (such as setting a specific
reference scale), point symbology does not follow screen scale or zooming level. In other words,
when zooming out, point symbols retain their size instead of being reduced, overlapping other
information, against the desired similarity. Moreover, the anchor point of the point symbol in
cases of complex shapes (e.g. a flag symbol showing headquarters) is not always the desired one
(e.g. bottom of the flagpole), leading to misplacement on the screen when zooming in or out.

e As a result, any military unit is graphically digitized as a set of lines and polygons instead of a
point, achieving the maximum similarity to the initial battle plan but failing to follow the normal
GIS data collection procedures (Fig. 4). However, having filled in the necessary relational
attributes for each segment, a future merge and single point extraction is possible.

3.3. Review of the geospatial pdf and tif products

The advantages and capabilities gained by a battle plan in a layered geospatial pdf file format are
as follows:

e The ability to examine the battle phase by phase, by activating the corresponding layer, leads
to a quicker and better understanding of the way the battle was conducted. This holds even if none
of the added shaded relief and historical map layers is enabled, which leads to the simplest
product, closest to the original battle plan.

e The terrain layer improves understanding of tactical battle choices, such us the selection of
defensive ground, corridors and routes of approach for the military units etc.

e The historical map layer provides a more complete view of the battle landscape. Combined
with the terrain, it leads to a better operational and tactical situational awareness.

o Geospatial capabilities, provided by Adobe Acrobat Reader software (Adobe 2022), include
measuring distances or areas and extracting coordinates at any user — defined point. Along with
commenting, drawing or adding attachments to the pdf file, as well as creating printouts of any
layer combination, these capabilities render it a useful tool for educational and evaluation
purposes as well.

The battle plan in a georeferenced tiff file format is a simple raster file without the geospatial
pdf’s interactivity, however, it can easily be loaded on the common Google Earth software,
allowing for a 3d view and comparison with present day satellite imagery.

3.4. Extending the application of the method

Following the methodology presented in the previous Cartographic Heritage Conference
(Koukoletsos et al. 2022), the series of 1 Balkan War battles was processed, resulting in 34 battle
plans in geospatial pdf format (doubled for Greek and English language support).

Beginning with the analogue data digitization, the initial battle plans in paper format (sketch
diagrams) were collected from the AHD archive and scanned, leading to un-georeferenced raster
files. Similarly, the AHD and HMGS archive provided the corresponding historical topographic
maps in paper format, which were also rasterized. Outside Greece, other map sources that were
looked up were Stanford University digital library, University of Texas (Perry-Castaneda library),
Library of Congress USA and Research Unit Cartography at Vienna University of Technology.
Processing historical maps is a scrutinous and time — consuming process (Liebenberg et al 2014
33). Some of them demand special treatment, as they are unique, time-worn and fragile copies.
Their accuracy depends on the scale, data collection and map composition techniques of their
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time. Georeferencing is usually a troublesome issue, especially when local or unknown reference
systems were applied. By correlating an increased number of points (rubber sheeting or spline
method), accuracy in certain points is achieved, however it is not homogenously retained through
the map (esri 2023), usually leading to unpleasant map distortions. Timar et al. (2022) provide a
georeferencing methodology for the Allied trench — maps of the WW1 Salonica front, with
surprisingly accurate results and no need for ground control points. In our case, the nature of the
battle plans (sketch diagrams with no homogeneous scale and accuracy) leaves no other option
than the rubber sheeting method. For the historical maps, on the other hand, affine transformation
usually produces decent results.

Finally, the historical and topographic data of the georeferenced raster battle plan file was
digitized. Following a predefined database schema, a file geodatabase with the appropriate vector
data was populated for each battle. After adding the shaded relief and historical map layers, each
new interactive battle plan was exported in geospatial pdf and geotiff formats.

3.5. Results

Fig. 5 presents the area frames of the 34 battle plans that describe the Balkan War I, spatially
divided into the Epirus and the Western & Central Macedonia theatre of operations. As shown,
although the sum of the areas covered in each battle plan amounts to 112.000 km?, the total
covered area hardly reaches 50.000 km?, as a result of the overlapping battlefields. The scale and
area for each battle plan is imposed by the initial analogue one, the need to bear a strong similarity
to it and restrictions of the predefined A3 map size. This results in scales from 1:90.000 to
1:500.000 and areas of 700 km? to 22.000 km? for each battle plan.

The creation of the final pdf files was a success, fulfilling the objectives of the applied
methodology, in terms of studying Military History battle by battle. Additionally, the geotiff files
provide a broader view of the military operations theatre, as they can be combined and loaded on
a suitable software. Fig. 6 shows the combination of successive battle plans, loaded on the 3d
environment of Google Earth.

Moving to the broader picture of a larger area and amount of battles, we reach the threshold of
examining the new prospects and ways of combining the historical information, stepping away
from the single battle approach. The predefined geodatabase schema, strictly followed in each
battle case, allows for an easy data fusion, however, some challenges and mismatches came up.

4. Challenges and mismatches
By extending the time framework beyond that of each battle, the history textbook lacks
information regarding the position of some military units at certain or intermediate dates (between

the battles). This sporadic appearance leads to the assumption that their position remained the
same until the next historical record, however deeper historical research is needed.
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Fig. 5: Areas covered by the 34 battle plans

Fig. 6: Combination of geotiff battle plans in Google Earth

In certain cases, historical correction or enhancement led to an increased amount of units sharing
the same area, which compelled their representation as groups of units in other less crowded map
spaces, far from their actual position. By using suitable arrows, the reader can understand where

[117]



e-Perimetron, Vol. 19, No. 3, 2024 [109-121] www.e-perimetron.org | ISSN 1790-3769

they truly were. This difficulty justifies the initial decision to graphically digitize them with a set
of lines instead of points, since there is no automatic labelling method that could solve such
issues.

On the other hand, however, the fact that each battle plan refers to a battle landscape of variable
area size, leads to a different output scale. While there is no visual problem in symbology by
addressing each battle plan separately, when we extend the space and time frame, the initial
choice of graphic representation of military units leads to different sizes of symbols.

Few cases included movements of units covering such a large area that it could not fit in the
predefined layout size. Instead of reducing the scale, which would result in an overloaded and
illegible map, the scale was retained, which led to the export of two complementary battle plans
instead of one. Such cases inevitably violate the similarity rule mentioned in section 3.2.

Fig. 7: Present day area near Ptolemaida (upper left), contemporary shaded relief (upper right), resulting battle plan (lower
centre)

The use of contemporary digital elevation model to produce a shaded relief is generally very
helpful to understand the terrain morphology of the battle landscape. However, some areas
include major modifications and technical infrastructures that were not present during that time,
such us quarries, dams or elevated long and wide highways. Fig. 7 shows an example. These
artifacts cannot be somehow amended, however, by using a smoother version of the shaded relief,
they can be efficiently hidden. In any case, the historical map layer offers some compensation by
providing past-time information.
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Since the 34 battle plan landscapes overlap in several cases (Fig. 5), some topographic
information repeats itself many times, while at the same time it might not be present in some
battle plans, due to scale limitations or other reasons. Although the same might occur in the case
of the historical data, the date attribute can be efficiently used for data filtering. In order to merge
the separate file geodatabases to a single one, some manual editing is necessary for the
topographic data. However, simply deleting the identical records will affect the way these battle
plans are exported in their present form, as well as the similarity to the initial analogue ones.
Further research is necessary on this subject.

The representation of the terrain morphology includes a combination of a shaded relief (hillshade)
and a tinted digital elevation model, with a color ramp that leads to a result similar to a
geophysical map (Fig. 3). Regarding the range of values for the color variation, a predefined and
same range is applied to all cases, starting from zero (sea level) to the maximum Greek mountain
height. This results in same terrain colors for adjacent or overlapping battle plans and helps in a
broader study and combination of more than one battle plans. However, this also leads to poor or
no color variation for single battle plans that cover a relatively flat area. It generally does not
affect similarity to the initial battle plan, as the latter does not include such a layer, but it also does
not provide adequate visual information on the slight height variations in the area. On the other
hand, this supports similarity between adjacent or overlapping battle plans regarding the terrain,
which reduces the scale —dependent symbology mismatch in cases of scale variation (Fig. 6).
Concluding, the predefined choice of color ramp is not considered as a bad one.

5. Conclusions

The Balkan Wars are an example of how Military History and Cartography sciences share some
common ground. Through them, the recently founded Greek Army Cartographic Service (ACS)
proved its efficiency and contributed to the final outcome, unfortunately not without cost on
human lives. As we use maps to study Military History, it is essential to also study the history of
Cartography in Greece, which, similarly to other countries at the time, was basically performed by
the military. These first years of the ACS led to the creation of the first Greek map series of
1:75.000 scale, printed in Vienna and still considered to hold high historical and cartographic
value.

In order to study the Military History of the 1% Balkan War, HMGS and AHD have created a
series of interactive maps in geospatial pdf format, that can prove valuable educational tools. Even
the simplest non-interactive geotiff output is richer than the initial battle plan in paper format,
since it includes the terrain morphology, leading to a better understanding of the initial battle
conduction, the abilities of military maneuverability and the tactical decisions taken from the local
commanders before and during the conflict.

Despite the efficiency of the proposed method in terms of studying military history battle by
battle, there are issues to be solved before merging geospatial data into a single database and
examine the new perspectives. The correlation of military symbols to the map scale and the way
they are collected, for the sake of similarity to the initial battle plans, shows that there is a need to
review the similarity objective and strike a balance between visualization results and good
practices of data collection. Date or other type of attribute may prove necessary even for the
topographic data, in order to avoid duplicate records or to hide undesired ones.

Further research includes the prospects of a spatio — temporal interactive map, using the collected
historical data. This may require a different approach in terms of military units’ representation,
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one that moves away from the similarity to the initial battle plans, but will obviously offer much
more options, such as a ‘military unit — centered’ history than a ‘battle—centered’ one.

As already mentioned in our previous work, history is inseparable from maps. Hardly can any
military operation, from ancient history to the present, be evaluated and studied without an
accompanying map. Consequently, there is generally no geopolitical issue that does not rely on a
map. In this regard the map is not only a representation of the physical and man-made
characteristics of an area, but a necessary tool in decision — making processes. Spatial analysis of
history is necessary in order to evaluate the geostrategic importance of an area, as well as to
comprehend our place in the new era. After having examined all environmental parameters, the
aim is to be able to make realistic decisions on time, avoiding hasted ones out of time that
occasionally may lead to geostrategic tragedies.
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