
HISTORICAL MAPS IN THE FUNCTION OF IDENTIFIYING 
THE BORDER LINE 

Elizabeta Babić Sever, Ilija Grgić, Martina Triplat Horvat, Mladen Zrinjski, 
Damir Šantek  

 
dipl. ing. geod. Elizabeta Babić Sever 
State geodetic administration 
Gruška 20, 10 000 Zagreb, Croatia 
elizabeta.babicsever@dgu.hr 
 
izv. prof. dr. sc. Ilija Grgić, dipl. ing. geod. 
State geodetic administration 
Gruška 20, 10 000 Zagreb, Croatia 
ilija.grgic@dgu.hr 
 
dr. sc. Martina Triplat Horvat, dipl. ing. geod. 
State geodetic administration 
Gruška 20, 10 000 Zagreb, Croatia  
martina.triplat-horvat@dgu.hr 
 
prof. dr. sc. Mladen Zrinjski, dipl. ing. geod 
University of Zagreb - Faculty of Geodesy 
Fra Andrije Kačića Miošića 26, 10 000 Zagreb, Croatia  
mladen.zrinjski@geof.unizg.hr 
 
dr. sc. Damir Šantek, dipl. ing. geod. 
State geodetic administration 
Gruška 20, 10 000 Zagreb, Croatia  
damir.santek@dgu.hr 
 

Abstract: Commonly the border line on topographic maps was not created by measurements but by the transmission of 
the border line and its further cartographic processing, thus the border line that is shown on topographic maps limits its 
ability to apply in the identification of the border line. It can serve as evidence in major border disagreements to show 
the tendency of the border lines on these maps is as shown in original cadastral plans (only documentation that can be 
used to accurately illustrate the border lines as seen by the parties in the dispute). The analysis of the presentation of the 
border lines on historical topographic maps produced by the MGI Vienna in areas of major disagreements, as well as 
other analysed historical topographical maps showing the current states of riverbeds in relation to the border line, can 
confirm the fact of how was the state border originally defined. 

Keywords: State border, Border line, Border disagreements, Disputed area, Historical maps and plans, Topographic 
maps, Cadastral plans. 

1. INTRODUCTION 

State borders as lines of separation of territorial sovereignty between neighbouring states, are international borders strictly 
bilateral in nature. This means that any border-related action requires the active participation or consent of both 
neighbouring states (Donaldson 2014). The interstate border is determined by members of a Joint Interstate Commission 
appointed by the highest authorities of neighbouring states. The process of reaching an agreement on demarcation is an 
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interactive process that can be slow and complex. It is generally characterized by three stages: delimitation, demarcation 
and maintenance. 

The delimitation of the state border is the procedure by which the stretching of the state border between neighbouring 
states is defined. The delimitation procedure involves identifying and establishing a border line i.e., procedures for 
determining and harmonising the stretch of unregulated national borders based on elements specified in international 
treaties (NN 2020). The process of delimitation is carried out by the principles of international law, and the result is an 
agreed line, which is described and depicted on the agreed cartographic bases that serve as the bearer of the information 
of its stretch. Cadastral plans and large-scale maps are the basis for delimitation. As a general rule, at this stage, the area 
of border stretching is divided into smaller parts (sectors) according to which negotiations are taking place, and in the 
next phases they are used as a basis for demarcation and drawing up border documentation. The demarcation of the state 
border is, the procedure for marking the border line on the ground with border markings (NN 2020). This is primarily 
fieldwork that includes several steps, after which the border line is described, i.e. border documentation is drawn up. 

By their characteristics boundaries are divided into natural and artificial ones. According to Cosquer and Hangouët (2003) 
by their nature there are four types of boundary lines: hydrographic features (river, lakes, ...), orographic features (basin, 
...), geometric features (meridian, parallel, segment, ...), other features (ethnic boundaries, railway, ...). Natural 
boundaries, such as rivers, streams, etc. they are not physically marked in the field, but demarcation rules must be agreed 
in the future (rivers meander, artificial objects can change and/or move in the middle of reconstructions) (Blake 1995, Al 
Sayel et al. 2009). Once the border is established, it must be administered. This procedure includes border administration, 
border maintenance (e.g., repair, replacement of border markings, clearing of averages, etc.) and cross-border cooperation 
(regular annual holding of Joint Expert Group meetings). 

The Law on State Survey and Real Estate Cadastre (NN 2018), the Law on Border Control (NN 2013 and 2016), the 
Ordinance on the Content and Manner of Keeping Records of the State Border (NN 2020) and the Ordinance on the Form, 
Content and Manner of Placing Prescribed Signs and Signalling at Border Crossings and along the State Border (NN 
2006) have been placed affairs related to the state border under the jurisdiction of the State Geodetic Administration. This 
legislative framework of the Republic of Croatia also obliges the State Geodetic Administration to cooperate with the 
competent state administration bodies in solving various border issues in professional and technical terms. 

This paper presents a brief overview of the state border of the Republic of Croatia and the role of maps and plans in the 
delimitation and demarcation process. In the last part of the paper, an analysis of the tendency of using the border line on 
the example of the state border of the Republic of Croatia was carried out in cases of major border disagreements using 
the topographic map of the Military Geographical Institute from Vienna. 

2. CROATIAN STATE BORDERS 

On June 25, 1991, the Croatian Parliament passed the Constitutional Act (NN 1991a) and the Declaration on the 
Establishment of an Independent and Sovereign of the Republic of Croatia (NN 1991b) which made the Republic of 
Croatia a sovereign and independent state. The state border of the Republic of Croatia becomes the former state border 
with neighbouring countries and republics of Yugoslavia. 

In the Constitutional Decision on sovereignty and independence of the Republic of Croatia, the previous international 
border between the Republic of Croatia and Hungary was confirmed, as well as the demarcations at sea between the 
Republic of Croatia and Italy. All other borders that had the character of a republican in the former SFRY (with the 
Republic of Slovenia, the Republic of Serbia, Montenegro and Bosnia and Herzegovina) have been turned into state 
borders. 

The process of demarcation of the borders between the Yugoslavian Republics was never carried out because it was not 
considered necessary during the existence of Yugoslavia. The demarcation procedure was carried out only at the external 
interstate borders. Former internal borders between states did not have the function of international borders, so there is a 
need to define them through bilateral agreements of border states. Therefore, the Croatian state border has its definition, 
but its marking will be possible after we conciliate and conclude border agreements with all neighbouring countries. The 
territory of each state is bounded by a line separating it from the territory of other states. 

The State Geodetic Administration, as required by the Law, performs tasks related to the state border on the mainland, 
related to the marking, maintenance and renewal of the state border with neighbouring states whose State Border Treaties 
have been ratified, and the tasks of preparing the foundations in negotiations with neighbouring states whose State Border 
Treaties are being prepared. 
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Croatian territory spreads over land and sea (Figure 1), covering an area of 87 661 km2 (Table 1). The distances of 
endpoints in the north-south direction and the south-west direction are approximately equal (Figure 1). The geographical 
coordinates of the endpoints are shown in Figure 1. 

Table 1 The area of the Republic of Croatia and the length of the land borders with neighbouring countries 

Area [km2] The length of the land border [km] 

Land Sea Total BiH Montenegro Hungary 
Republic 

of 
Slovenija 

Republic 
of Srbija 

56 594 31 067 87 661 1001,4 19,5 355,2 659,1 325,8 

 

Croatia on the mainland adjoins, the Republic of Slovenia in the northwest, Hungary in the northeast, the Republic of 
Serbia in the east, while the southern border consists of the border with Bosnia and Herzegovina and Montenegro (Figure 
1). These are the longest and the shortest state border with neighbouring countries. The official lengths of land borders 
with neighbouring countries (DZS 2019) are shown in Table 1 and Figure 1. 

Part of the land border of the territory of the Republic of Croatia is the natural border, while the other part is an artificial 
border, agreed upon between neighbouring states. 

 

Figure 1 State of regulated (green) and unregulated (red) mainland state borders of the Republic of Croatia with 
neighbouring countries 

Of the total of 2361 km of the mainland state border of the Republic of Croatia, the length of 2005.8 km is not yet 
bilaterally agreed. Of all land borders to neighbouring countries, only the state border to Hungary is established and 
marked. With the remaining neighbouring countries border lines have not yet been bilaterally agreed and ratified (Grgić 
et al. 2014). 

The border line with the Republic of Slovenia is unregulated. The Croatian-Slovenian border dispute was led by an 
Arbitral Tribunal, in 2017 rendered a Final Award, which is not approved by a Croatian Government due to certain 
circumstances. The border line, as it is kept in the evidence of the State Geodetic Administration, is vectorized based on 
detailed sheets of cadastral plans of edge cadastral municipalities of the Republic of Croatia. The border with Hungary 
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was determined based on the 1920 Trianon Peace Treaty. Croatia and Hungary have no border disputes, but there are 
areas that Croatia does not control (Grgić et al. 2018). Clear principles and jurisdiction over state border areas have been 
defined. The border line with the Republic of Serbia is unregulated and from the Croatian aspect was generated from the 
external borders of the edge cadastral municipalities. The border line with Bosnia and Herzegovina is temporarily 
regulated by the Agreement on the State Border between the Republic of Croatia and Bosnia and Herzegovina, signed in 
Sarajevo on July 30, 1999. The border line was identified on the topographic maps M 1: 25 000 which are an integral part 
of the Agreement. The border line, as kept in the evidence of the State Geodetic Administration, is vectorized from the 
topographic maps. The border line shown in that way does not coincide exactly with the borders of the cadastral 
municipalities of the Republic of Croatia, and to our knowledge, neither with the borders of the cadastral municipalities 
of neighbouring Bosnia and Herzegovina. In 2002, the Republic of Croatia and Montenegro signed a Protocol between 
the Government of the Republic of Croatia and the Federal Government of the Federal Republic of Yugoslavia on the 
Interim Regime along the Southern Border between the two countries, which temporarily regulates the border line. 

3. MAPS AS A SOURCE OF STATE BORDER EXTENSION 

When arranging an unregulated state border, maps and plans are one of the basic documents in the process of delimitation. 
In the preparatory phase of demarcation and during negotiations, the main working document is a topographic map of a 
suitable scale, showing administrative boundaries and the state border (OSCE 2017). The starting point in the process of 
demarcation of the Republic of Croatia with neighbouring countries is cadastral plans as the basic carrier of border 
information. On the cadastral plans, the border line was created by its direct measurement on the field within the accuracy 
of the measurement process. Comparing the cadastral records of the Republic of Croatia with neighbouring countries, 
results in areas with double records and areas without records and as such, they are the subject of a border dispute. In 
such cases, especially where border disagreements are large, other evidence of the border line must be reached out. In 
addition to the above, given the fact that Croatia and Slovenia were part of the same monarchy, a complete coincidence 
in cadastral records along the state border is possible and it is present in most of the border line, within the agreed criteria. 

Historical maps and plans are parts of cultural heritage. In addition, by showing the appearance of the landscape of a 
certain historical moment, they also present a historical source of information about the political context of the time of 
their creation (Kavalir 1985). As holders of historical information, historical maps, among other historical documents, are 
often used as a working document in the preparatory phase of demarcation during negotiations, especially in situations 
where the two sides in the demarcation process do not agree on the extension of the state border. Then they can serve us 
in analysing the factual situation in the border area as a strong and convincing argument for stretching the state border. 
Of course, we must pay special attention to the legal merits and reasons for potential changes and/or boundary 
modifications, the way the boundary shown on the maps is created and the accuracy of the depiction depending on the 
scale at which the map was created (OSCE 2017). Old topographic and cadastral maps have a big impact on resolving 
border disagreements, because the border between two countries is clearly shown, so the historical course can be seen. 
On the old cadastral plan, showing the peripheral cadastral municipality towards Slovenia (in this plan Kranjska), the 
extension of the border is shown by a cartographic sign where the content of the neighbouring cadastral municipality is 
not visible (Figure 2). It should be emphasized that the cadastral survey procedure was preceded by the formation of a 
commission that carried out field demarcations and prepared minutes and sketches of the demarcation (Figure 2). 

 

Figure 2 Demarcation of boundary between Croatia and Slovenia shown on the old cadastral map from 1860. 
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Topographic maps of the Austro-Hungarian Monarchy of the Military-Geographical Institute of Vienna were based on 
the following surveying: 

• First topographic survey or Jozefin survey (1763-1787) 

• Second topographic survey or Franciscan survey (1806-1869) 

• Third topographic survey or Francjozefin survey (1869-1887) 

• Fourth or precise survey (1896-1916) 

Topographic maps based on the Francjozefin survey, performed around 1910. were extremely detailed, and were carried 
out for the territory of the entire Habsburg Monarchy, covering the entire territory of the today's Republic of Croatia. 
During the third survey, the metre system was accepted, therefore the maps of the third military survey are available in 
scales of 1: 25 000 and scales of 1: 75 000 for the entire territory of the Habsburg Monarchy, shown in Figure 3. 

 

Figure 3 Maps from third topographic survey covering the entire Habsburg Monarchy (URL 1) 

The Third Military Survey was the first modern survey of the Austro-Hungarian Monarchy, which produced topographic 
maps on scales of 1: 25 000 and 1: 75 000. The first sheet of the map at a scale of 1: 75 000 in black and white print was 
published in 1880. Each map sheet is made individually, in a stereographic map projection with the origin of the projection 
in the intersection of the central meridian and the middle parallel of each sheet. Each map sheet covered the surface of 
the Earth, 25 x 40 km in size and has the shape of a trapezoid. Meridians and parallels are depicted as straight lines. The 
issuing year of each map sheet is listed in the lower right corner. The sheets of the topographic map show the entire 
territory of the Monarchy, which often reaches beyond its borders (e.g., in the direction of Switzerland, Germany, Italy). 
In the south it can be seen almost all of Montenegro and the north of Albania (Jankó 2007). On the topographic map 
borders between the states of the Monarchy are depicted. 

On the old topographical maps, borders are represented using various cartographic symbols, like lines and dots in various 
sizes and colours. By observing the old topographical maps from the 19th century on which the border of Croatia is 
depicted, the borders between states and municipalities are presented by using a combination of lines, and a combination 
of lines and dots. On the old cadastral maps, borders between states are mainly depicted by using a series of lines and 
dots and the boundaries of municipalities by a series of consecutive lines or by a thin red line (Figure 4). 
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Figure 4 A map legend of old cadastral plans (URL 2) 

4. HISTORICAL TOPOGRAPHIC MAPS OF THE THIRD MILITARY SURVEY OF THE 
HABSBURG EMPIRE IN THE FUNCTION OF THE STATE BORDER IDENTIFICATION – A 
CASE STUDY OF THE REPUBLIC OF CROATIA 

The border between Croatia and Slovenia was mostly formed from the 10th to the 13th century, and a smaller part in the 
16th century. On the Istrian peninsula, the situation is little different, it has been formed in the 20th century. Topographic 
maps of the 3rd military survey, in a scale of 1: 75 000 and 1: 25 000 can serve as additional evidence in resolving border 
disputes. The border line shown on topographic maps was not obtained based on measurements, but by rough transmission 
and its further cartographic processing, shown the border line as it is shown in the original cadastral plans. In the historical 
Kingdom of Croatia and Slavonia one cadastral municipality represent one tax municipality at the time, and by geodetic 
surveying of cadastral municipalities, they were established positionally and technically. The border line was obtained by 
the external borders of outskirts of cadastral municipalities. This also applies to the state border of the Kingdom of Croatia 
to the historic Austrian provinces of Styria and Kranj (today the largest part of the border between the Republic of Croatia 
and the Republic of Slovenia, extends from Gorski Kotar to the west and ends south of the village of Trnovec). Therefore, 
it is possible to show or reconstruct the border with sufficient accuracy. 

Most of the Croatian Slovenian border is marked by natural boundaries, hydrographic and orographic features, primarily 
rivers and mountains. By analysing the presentation of the Croatian Slovenian border line on the old historical maps from 
the period of the Austro-Hungarian Empire, on topographical and cadastral plans, it is evident that in the most part the 
Croatian border (in the pictures marked in blue) which is based on the border of cadastral municipalities is largely marked 
on the old maps and plans, which confirms the persistence of this border over a long period of time. 

It is also visible that on the topographic maps the border line is shown as on cadastral plans, for example, the area of 
Prezid, Figure 5. The left side of Figure 5 shows the disputed area between two countries, the Croatian border line marked 
in blue and the Slovenian marked in green colour (covering the area of approx. 62 hectares) on the topographic map of a 
scale 1: 75 000 and the right side shows the same area on the original cadastral plan Prezid from year 1860., according to 
which it is evident that the Croatian border line follows the historical border between the two countries. The cadastral and 
topographical maps in this article are views from online portal of historical maps called Arcanum Maps (URL 3). 
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Figure 5 Disputed area - Prezid on topographical map scale 1: 75 000 (left) and old cadastral plan from 1860. (right) 
(URL 3) 

By observing the state border, the major disagreement is located in the area of Sekulići, for which there are dual records 
of both countries, covering the area of approx. 337 hectares (Figure 6). Therefore, it is evident that Croatian border line 
follows the border line on historical maps. Left side of Figure 6 shows the disputed area on topographic map in a scale of 
1: 75 000 with border line of Croatia marked with blue colour and Slovenian border line marked with green colour which 
is crossing the border line shown on historical maps, and on the right side the same area with both border lines is shown 
on topographical map of a scale 1: 25 000. 

 

Figure 6 Disputed area - Sekulići on topographical map scale 1: 75 000 (left) and 1: 25 000 (right) (URL 3) 

By observing historical maps and today’s official position that the Croatian government states on the stretching of the 
Croatian and Slovenian border lines, it is evident that the Croatian border lines follows the line of the historic state border 
between the Kingdom of Croatia and Austrian provinces. That can be seen not only on old cadastral maps but also on 
topographical maps of both scales. In some parts it can be seen slight detachment that overlaps the Croatian state border 
to topographical map, quite possible it was caused by the process of digitalization of the topographic map. But it is evident 
that Croatian border follows the historic border line, like it is show in Figure 7, which gives an overview of the border 
line in the area of Kumrovec. The Croatian border follows the course of the Sutla River (marked in blue with a slight 
detachment), and the same course is visible on the topographic map of the scale of 1:75 000 (left side) and on the cadastral 
plan of the specified area (right side), while the Slovenian line does not follow the historical lines (marked with a green 
line). 
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Figure 7 Display of the boundary line in the area of Kumrovec, topographical map 1: 75 000 (left) and cadastral plan 
Razvor/Kumrovec 1861 (right) (URL 3) 

Part of the Croatian border line is the natural border, visible on the topographic map on which can be seen that despite 
the long time period it is visible that the border follows the natural border, the river. The Croatian border line (marked in 
blue) in the area Bregana follows the river Sava, and then continues to the north of the country following the river Sutla 
(Figure 8). On Figure 7 it follows the course of the river Sutla (both on the topographic map and cadastral plan) and in 
the Figure 9 it follows the course of river Drava. That proves that the Croatian state border was originally defined by 
natural borders, following the course of river, and despite long period the border has not changed. 

 

Figure 8 Display of the boundary line in the area of Bregana (URL 3) 

 

Figure 9 Display of the boundary line in the area of Drava (URL 3) 
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5. CONCLUSION 

Analysing the state border of the Republic of Croatia with the Republic of Slovenia it was noticed that its borders were 
formed at different times and in different ways of delimitation. The paper presents the use of historical maps on one part 
of the Croatian state border, in the case of the old historical border between the Kingdom of Croatia and Slavonia with 
the old Austrian provinces of Carniola and Styria, where the boundary is largely defined along natural boundaries.                                                                       
Cadastral municipalities can be taken as the basis for delimitation because the borders of cadastral municipalities are 
shown on a series of official military maps of the Austro-Hungarian Monarchy, thus proving stability between the two 
states. 

Based on the analysis of the border line of the Republic of Croatia and old historical maps and plans from the 3rd 
topographic survey the borders can be identified on the maps and can serve as a proof to show that the border lines on 
them are the same as it is shown on original cadastral plans. Therefore, they can serve in cases of large border 
disagreements, and confirm the fact of how was the state border originally defined. It is also shown that the border is 
shown on topographic maps of scales of 1: 75 000, but also in topographic maps of scales of 1: 25 000. 
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