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Abstract: 
 
The report considers 3 topics of Bulgarian cartography: historical, first precise mapping of Bulgaria, the new 
school cartographic production and 3D maps as cartographic products of the future. 

The original old cartographic publications and products are considered in the report in the aspect of their 
importance as historical documents, conservation, usage and methodology of experiments and studding in schools 
and universities. Classification of these maps is submitted and some proposals are done on this base for their digital 
conservation. 

Bulgarian new school atlases and wall maps provide the best learning support for students. The aim is to offer the 
best quality in modern cartographic products in the Bulgarian market.  

The content of all the atlases, the outline maps and the wall maps is developed according to the school curriculum 
in Geography. After their compiling they are approved by the Ministry of Education. 

The presentation and design is based on classroom research into children’s thinking about maps. The children ideas 
are incorporated into the atlases and wall maps. 

An innovative technology for creation of 3D (three-dimensional) map is “From Paper to Virtual Map”. The 
technology is proposed as very cheap and easy creation of 3D maps. A power graphic station is not necessary for 
this aim. This is very important for countries as Bulgaria where is not easy to have expensive computer equipment. 

This technology, proposed by author was developed by a novel application – 3D cartographic symbol system. 
3D city maps created consist of 3D geometry, topographic information and photo-realistic texturing and 3D 
symbols, which brings quantitative and qualitative information about the objects. Animation presentations are made 
for user’s needs. 
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MAPPING OF BALKAN PENINSULA AND BULGARIA 

Many researches and descriptions of Balkan Peninsula are made from the antiquity. But the created ancient and 

mediaeval geographical maps are in small scale. They are incomplete and inaccurate maps in their contents. In the 

end of XVII c. and after the great researches of Mercator, Sanson, Snellius and other great researchers and scientists 

in the history of science, the beginning of accurate geodetic measurements is established. After that we can found 

the modern methods of map creation. Some trips to different part of the world, also in Ottoman Imperia have been 

started. The main purpose has been defined as the supplying of “white territory” on existing maps with cartographic 

information. Geodetic measurements are made during the Russian-Turkish war. On this base some more accurate 

and precise maps are compiled. They contain the territories belong to the present Bulgarian territory. The first map 

compiled in Bulgarian language is appeared in the middle of XIX c. Its title is “Map of Present Bulgaria, Thrace and 

Macedonia and their territories in 4 sheets”. The sources are taken by the French cartographer Lapie and the map is 

compiled by the Bulgarian cartographer Alexander h. Ruset in Strasburg in 1843 (see Figure 1). The famous 

researchers Ami Bоué, Feliks Kanitz and others contributed also to mapping of Balkan Peninsula.  

 

 

Figure 1. A fragment of the first map in Bulgarian language compiled by Al. h. Ruset, 1843. 

 

 



3rd INTERNATIONAL CONFERENCE ON CARTOGRAPHY AND GIS 
 15-20 June, 2010, Nessebar, Bulgaria 

 

Figure 2. Russian Topographic maps from the period of Russian-Turkish war. 

The period of the last Russian-Turkish war in 1877-78 and first years of establishing of new Bulgarian state on 

Balkan Peninsula can be considered as the beginning of modern Bulgarian cartography. During the war and one year 

after that Russian topographic corpus did the first detailed measurements and large-scale mapping on the territory of 

Bulgaria. As a result of the topographic – geodetic works, multi-sheets map of the country in the scale 1:42 000 has 

been done (see Figure 2). After that the maps in the scale 1:126 000 and 1:210 000 and other have been compiled. 

 

OLD MAPS COLLECTED IN THE BULGARIAN MUSEUMS AND MONASTERIES 

 

Many old maps and atlases are collected in the National Polytechnic Museum. 

Some original maps are the following: 

1. Geographical map of Ottoman Imperia by Giacomo Gantelli da Vignolla, Roma, 1679; 

2. Geographical map of Balkans, 1692- 1694; 

3. Plan of Sofia on engineering fabric, produced in occasion of 20 years of Prince Ferdinand ascension in 

Bulgarian throne. Produced by Toma Pishtachev, 1907, presenting the Sofia in 1887; 

4. Plan of old Sofia in 1879 and its regulation project in 1881 by Toma Pishtachev; 

5. Anniversary map of electric centrals and power transmission lines in Kingdom Bulgaria. It is produced in 

occasion 20 years of King Boris III ascension in Bulgarian Throne 1918-1938, Scale 1: 400 000; Publisher: 

Ministry of social buildings, roads and urbanization; 

6. Anniversary map of road and railway network in Kingdom Bulgaria. It is created in occasion of 20 years 

celebration of King Boris III ascension in Bulgarian Throne 1918 - 1938, Scale 1: 400 000; Publisher: 

Ministry of social buildings, roads and urbanization; 

7. Military atlas (40 maps of the territory of military operations (First World War), Publisher: Times; 

8. Map of Macedonia, Scale 1:300 000 by D. Yaranov and D. Stoyanov, 1933; 

9. Map “Kingdom Bulgaria and Central Balkans from Adriatic to Black Sea”, Scale 1:864 000, Published in 

Vienna, June, 1913; 
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10.  Map of Bulgaria (used maps of Russian and Austrian General headquarters) by A. Krivoshiev; Publisher 

Hr. G. Danov, Plovdiv, Bulgaria, 1892. 

A great number of topographic maps from the end of XIX and the beginning of XX centuries are kept in the 

Museum. They are created on the base of first topographic sheets (verstovki) made by Russian Topographic corpus. 

School geographical maps from 20-30 years of XX century, published in Bulgaria, Military maps, Large-scaled 

plans of different objects with technical meaning also are kept in the Polytechnic Museum in Sofia. 

Other maps are kept in the map archive of National library, National and regional Museums, private collections, as 

well as in the General Department of Archives at the council of Ministers of Republic of Bulgaria. All of them are in 

paper version and also most of them are not visible for visitors in the museums. The first globe was created by 

Neofit Rilski and it is kept in Rila Monastery and its copy in National Museum of History in Sofia (see Figure 3). 

They are used by scientists and researchers. The National Polytechnic Museum proposed also scientific excursion, 

named “How are the maps created?” The aim is the acquainting with old maps and cartography for students from 

high schools. 

 

 

Fig. 3 The first Bulgarian globe, made by Neofit Rilski, 1836. 
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EXHIBITION “MAPPING OF BULGARIA DURING RUSSIAN-TURKISH WAR 1877-78” 

 

The exhibition “Mapping of Bulgaria during Russian-Turkish war 1877-78” consists 3 parts: mapping of Bulgarian 

territories before, during and after the war. 

The first part consist reproduction of fragment of Peutinger map – Roma travelling map from II c. It is called by 

name of its discoverer in VI c. This is the first known map with the territory of present Bulgarian one. There are also 

fragments of antique and mediaeval maps representing Balkan Peninsula and small-scaled geographical maps. All of 

them are produced before the war. 

The second part represents the activities of Russian military topographers: creation of geodetic base – triangulation 

network and measuring of liberate territory. It is shown the triangulation network as well as scheme of map sheets 

which compose the topographic map in a scale 1:42000. The measuring is done by 2 groups of specialist: East and 

West corpus – they were responsible for East and West part of the country. The general command is done by 

General Mihail N. Lebedev. He leads also astronomic - geodetic measurement of triangulation network. The main 

place in the exhibition is for the original map sheets in scale 1:42 000. They are published in 1 colour and the main 

purpose is military usage and also they are not precise designed cartographic products. But they are used as a 

detailed cartographic base for all later produced precise and well done map products in different scales. For example 

the maps in 1:126 000 and 1:210 000 are created in St. Petersburg on the base considered above. These maps in the 

means of details, precise and design are not worse than other ones created and published in European countries with 

long cartographic traditions. The most popular map in the exhibition is “Map of Bulgaria with adjoining territories” 

in scale 1:420 000 by A. Krivoshiev, published after the Liberation by Publish house “Hr. G. Danov”, Plovdiv city. 

The sources are getting from the Russian topographic map sheets for the territory of Bulgaria and from Austrian 

topographic maps for neighbours territories. The detailed legend and high-quality design of map elements and 

contents define this map as the best European cartographic product representing Bulgaria and Balkan Peninsula in 

the end of XIX c. This map is used long time for civil needs and as a school map. 

The first steps of Bulgarian cartographers are described in the last, third part of the exhibition. The topographic 

section at General Headquarters of Bulgarian army was established by the decree of King Ferdinand. After some 

reorganization the section becomes Military Geographic Institute at Ministry of war. The new basic institution is 

responsible for astronomic-geodetic, topographic and cartographic activities of the country. First cartographic steps 

are based on pre-publishing of Russian topographic maps in metric system created in 1889. After that the new 

topographic and geographic maps in different scales has been compiled for the needs of economic, education and 

military. 

Such exhibitions are made in different cities, Universities, social places. The difficulty in their organization is the 

presentation of the original maps’ expositions and their protection. The first company that started to scan old maps 

available in Bulgaria is Geopan Ltd. and they have organized many exhibitions with high-quality copies. Some more 

detailed information about the company could be found in the next point. 

 

CLASSIFICATION OF OLD MAPS AND CARTOGRAPHIC PRODUCTS 

 

The classification of the old cartographic products available in Bulgaria should be shown in a table variant and in 

the same time they should be done as suitable tools for Internet use. The latest technological trend is Tmap servingT 
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in which maps can be consulted via the Internet. This aim has lead to an interactive approach, which enables users to 

extract relevant information directly upon querying the map servers (http://telsat.belspo.be/whp/Warsaw/warsaw-

cartography.html). 

The classification should be done by the scale, contents, territory, and time of creation, their users and purposes, 

colour representation. The maps will appear in some categories and on this way will be ready for Internet use by 

user friendly approach. 

The following scheme (see Table 1) is done as a proposal for classification of old cartographic products: 

Table 1 Classification of old cartographic products 

Old cartographic products 
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Figure 4. An example of the main web page representing old Bulgarian cartographic products. 

 

http://telsat.belspo.be/whp/Warsaw/warsaw-cartography.html
http://telsat.belspo.be/whp/Warsaw/warsaw-cartography.html
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A PROPOSAL FOR CONSERVATION OF OLD MAPS IN BULGARIA AND THEIR USE VIA 
INTERNET - NATIONAL SITE FOR MAP CONSERVATION IN INTERNET CONNECTION 

According to the access of old maps from the world, each country could participate by own site of the national map 

library. The Conservation also requests that the maps will be provided with enough resolution for screen researches. 

It means that the maps should be scanned in 72 dpi and their dimensions should be keep. For their publication 300 

dpi are necessary, so the copyrights will be relatively kept. 

The main site could be developed by UNECKO representative or other International organization, which will care 

for improvement, development and keep high quality of represented cartographic products. The high-quality maps in 

publish resolution could be offered in the Internet market. The main page could have different design approaches 

and one of them is shown in Figure 4. 

There are available thousands old maps in Bulgaria and the access to them for presentations and researches is really 

difficult. Over more the time is working negatively to their conservation and keeping. This imposes their scanning in 

the near future and conservation using the modern technologies. The proposal to use via Internet will lead to the next 

advantages: 

 popularization of history of cartography; 

 easy use of cartographic materials in education: one and the same product could be presented in many 

places in Bulgaria and in abroad in one and the same time virtually; 

 no limits for researchers: for example, prognostic and discoveries activities; 

 deliveries of the value cartographic products under authority conditions; 

 saving and keeping of national history by maps; 

 modern way to keep, safe and use national archives. 

The creation of web page of National map library for old maps will create impulse for developing of regional web 

page or to make good e-connections with other national web representatives. The development of the web page 

could be done also in increasing it to national cartography web page in which the most modern products created in 

Bulgaria will be included. 

 

THE NEW CARTOGRAPHIC PRODUCTS IN BULGARIA - MODERN SCHOOL ATLASES 
 

The situation in Bulgarian schools concerning the school maps and atlases was not satisfying because of the old 
contents and designing of existing ones at least three years ago. The school curriculum was changed during the last 
fifteen years. “At the same time, the cartographic firms which offered educational atlases and wall maps have not 
been able to give what was necessary for the educational process” [Bandrova T. and V. Nikolova, 2000]. Still 
nowadays many schools have old wall maps with old contents, cartographic information and design; other ones do 
not have maps for every continent. 

These new cartographic products, published by DataMap Ltd. are made available to students and teachers as a result 
of the expert’s advice, ideas and efforts of schoolteachers, university professors, cartographers and specialists in 
Geographic Information Systems. Professional artists illustrate them with skill and the art design makes them 
interesting and attractive. All of them are approved as school handbooks by Ministry of Education in Bulgaria. 
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Students’ help in maps and Atlases designing 

The purpose of the final cartographic products for Bulgarian schools was to find a way for the best communication 
with students. Their knowledge and information help us in the process of designing maps and atlases that will both 
facilitate our work and return maximum information about map objects and phenomena to students. As Professor 
Morita has suggested “The cartographer must learn how the non cartographer draws a map, what they want to 
communicate, what symbolism they use and what is their logic” [Morita, 1997]. 

The students’ help was used in all processes of presented atlases and maps compiling in different levels. 

1. The experimental work with children in devising of maps for their education (see [Bandrova T., A. 
Deleva, 1998]). To estimate children's imagination and their understanding of maps, experiments with 80 
first and second school year pupils in Sofia were held. Children are not acquainted with the use and reading 
of maps and that's why it can be assumed that the result and the analysis of the research are very useful and 
are aimed at the specialists cartographers. The conclusions are made on the basis of the experiments. 
Children show great interest for the experiments and have a desire and possibility to use maps in their 
education even in their earliest school age. In making maps for children a new way of working with 
inquiries and experiments should be used, so that the maps are appropriate for certain age. A short road to 
children's way of thinking and psyche is searched this way, and thus success in education and upbringing is 
also reached. Work with children should be mutual and direct, and it should continuously accompany the 
process of creating and using of maps for children. The information given to the children by the maps 
should be amusing and understandable, easily accessible to them; it should help children get a broader and 
diversified view of phenomenon and objects; it should be made the best to stimulate the creation of 
children's views and knowledge of true reality. Appropriate for children's age symbols should be used in 
making of maps. The maps should be aesthetically and artistically drawn up. Highly contrast colors, 
pictorial images and rich illustrations are preferred that make maps attractive and amusing for children. 

2. Barbara Petchenik Competition in National level. Bulgarian students are active participants in the 
National competitions. Some of them participate in more than one competition and present high quality 
pictures. They are under general title submitted by Commission on Cartography and Children (International 
Cartographic Association- ICA) and also have subtitles represented special map contents. Mostly for 
primary schools cartographic products are accompanied by children’s drawing from local entries to the 
Barbara Petchenik map competition. (see [Bandrova T., 2003 (3)]). 

3. Experimental research in secondary school about information extraction and map understanding. The 
wall maps produced by DataMap Ltd have been have been tested with 85 students to ensure they can be 
effectively read and interpreted. The research was made for final definition of symbols and text sizes, 
colors, necessary information and designing view of all maps before pre-publishing process. The students 
were asked to give answers to some questions connected with represented cartographic information. 
Eighty-five students, 12-13 years old were very critical, with many ideas, recommendations and 
compliments. They felt in the process of map producing. This fact made them proud that they were chosen 
for this research. The students are in one of the elite school in Sofia. Some of children ideas and 
disadvantages of tested maps help the author for correcting some elements. Some of texts are enlarged, 
some colors were changed and some additional texts were situated. Then the maps were published. 

 

In conclusion about experimental work and students’ help could be notice that there are no doubts this is the right 
way for compiling of students atlases and maps. The student’s criticism and ideas are the best way to show 
cartographers if they present modern with enough understandable information. Work with this specific king of users 
group will facilitate all efforts of people engaged with school cartographic products. 

 

CURRICULUM INSTRUCTION FOR SKILL’S ACHIEVEMENT OF STUDENTS 

 

The Ministry of Education approves the curriculums in Geography and shows rules, themes and student’s 
achievements, which should be covered by the teachers, students and also mapmakers for every school year. The 
contents of the atlases and wall maps are dependent of the curriculum, all textbooks in Geography (published by 
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different publish houses), requirements of teachers, student’s ideas received by experimental researches and advises 
of all participants in compiling and design process.  

For example, students in school year 7 should continue skill’s creation in the following way:  

1. The students should receive the information for different sources (maps, schemes, photos, pictures); they 
could geographically oriented by using of maps; they should easily read geographical maps, climate graphs, 
hydro-graphs, column diagrams, circle diagrams and relief profile.  

2. The students should interpret the information: skills assimilation can be achieved by describing and 
explanation of a geographical theme; introduction of new skills can be achieved by characterizing, 
comparing, and grouping of geographical objects. 

3. The students should present the information: assimilation of new achieved skills – this could be done by 
scheme drawing, map painting, diagrams drawing, mapping of trip route, compiling of thematic maps. 
 

All these skills could be achieved, using the atlas and blank outline maps in Geography for school year 7.  

 

NEW ATLASES FOR BULGARIAN SCHOOLS 

 

A short presentation of some atlases, published by DataMap Ltd., will be done. The view of the covers can be seen 
in Figure 5. This is a poster used in Bulgarian book market, as well as in many of geographic cabinets and expert’s 
offices. 

ATLAS 'THE PERSON AND THE 
SOCIETY' 

(40 pages, sizes 31x24 cm) - school years 
3-4 
 
The atlas is a useful first introduction to 
the world of maps. It starts by showing 
how the scales, distances and symbols 
work and offers a selection of 
geographical and historical maps. It is a 
“handbook” which is both fun to use and 
easy to understand. 

The blank outline maps help students to 
understand the geographical features as 
well as teachers test their knowledge. 
The historical maps follow the logic and 
historic succession of learned themes in 
3rd and 4th grade of Bulgarian schools. 
They are connected with the reach history 
of Bulgaria. The represented themes Solar 
System, Plants and animals, Preserved 
objects are in help of school object “The 
person and the nature”. The design of the 
Atlas combines children’s drawings, 
photos, and artists’ illustrations. 

 
 

 

Figure 5. A Poster of the Atlases, published by DataMap Ltd. 
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Atlas on Geography - school year 6 

(40 pages, sizes 31x24 cm)  
  

The maps which form the main body of this atlas, have been prepared in accordance with the highest standards of 
international cartography to provide an accurate representation of the Earth, using electronic maps and databases up-
dated to 2002. 

The school atlas includes thematic maps on nature, climate, hydrography and soils, plants and animals, population 
and races of all continents excluding Europe. There is an informative table giving data about the continents on the 
last page. Realistic pictures represent people, plants and animals (see Figure 6). 

 

Atlas on Geography for school year 7 
(40 pages, sizes 31x24 cm) 
 

Seventeen maps of Europe, 7 of the Balkan 
Peninsula and 11 of Bulgaria present the 
school curriculum in geography in both depth 
and breadth. Nature and Economy are 
presented using the most recent data and 
detailed electronic map bases. 

The needs of the Atlas for 7th grade of 
education in Bulgarian schools are 
grown up during the recent years. 

The first reason is the forthcoming 
acceptance of Bulgaria in European 
Union. The Atlas represents the 
continent Europe from different sides – 
nature, countries, settlements, transport, 
industry and agriculture, etc. The 
students will have opportunities to 
acquaint with the newest achievements 
of European countries. For example, the 
export commerce can be seen on page 
19 – Transport and Trade in Europe. 

 

 

 

Figure 6. A part of a map in Atlas of Geography -6 

 

Figure 7. One Of The Landscapes “Atlantic” Representing In The 
Atlas Geography 7 
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The second reason is the examinations in Geography, which are hold after 7th grade of student’s education. The 
examination synopsis includes themes about Europe, Balkan Peninsula and Bulgaria and they are represented in the 
Atlas in the most detailed way. 

The third reason is the complicated school curriculum approved by Ministry of Education. The rich information and 
maps will help students’ understanding and geographically orientation of studied topics. This is an unique atlas, 
which represents all learn topics for 7th grade in a single issue. 

The atlas gives the possibilities for easy orientation and information extraction for everyone of presented theme. 
This was the aim of the author and atlas compiling was made after some researches of the students understanding 
and needs about maps and atlases.  

"Landscapes" from Europe are presented professionally by relief shading (automatically generated) and realistic 
drawings of plants, animals and famous buildings (see Figure 7). The atlas is a rich source of information and helps 
students appreciate the beauty of maps. 

 

Blank Outline Maps - school year 6 (24 pages, sizes 
31x24 cm)- 
 
Blank outline maps on Geography are intended for homework 
and the student activities are included.  
Four types of map - Nature, Climate, Countries and Photos 
show Africa, South America, North America Asia and 
Australia. 

The tasks are clearly indicated with easy instructions. The 
scale and geographical grid are in the contents of maps. There 
is a special place for a map legend (see Figure 8). 

 

Blank Outline Maps - school year 7 

(16 pages, sizes 31x24 cm) 
 
These blank outline maps of Europe, Balkan Peninsula and 
Bulgaria have been developed in a convenient way for 
homework. By following clear instructions students will 
understand the topics fully and accurately. They will learn 

what they need to know. Also they will develop good study habits and have the satisfaction of using quality maps. 

 

Figure 8. Fulfilling of the blank outline maps 

The tasks are clearly indicated with easy instructions. The scale and geographical grid are in the contents of the 
maps. There is a special place for a map legend. 

The blank outline maps are used very successfully for assimilation of knowledge, home and class tasks and works. 
The clear tasks and place for map elements as a legend are enough tools for students’ homework. 
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Atlas on Geography for school year 
8 
(48 pages, sizes 24x15,5 cm) 
 

The Atlas represents the information that 
is included in the different themes of 
curriculum for Geography. They are 
studied in the subject “Natural 
geography”. The Atlas is compiled on the 
base of the newest available digital data, 
using Geographic Information Systems. 
The maps are accompanied with schemes, 
graphics, profiles, satellite images, photos 
and text.   
 
The themes in the atlas are:  Figure 9. A page in the Atlas Geography 8 representing the Earth 

Structure • Cartography, 
• Earth and Solar system, 
• Atmosphere, 
• Hydrosphere, 
• Lithosphere and soils, 
• Geosystems and humans. 

 

 

They are clearly differentiated in the 
Atlas by the colors of the titles and 
page numbers.  
Abreast of the innovation, the atlas 
ensures fast, interesting and successful 
studding by a small format, modern 
design and high quality (see Figure 9 
and Figure 10). Figure 10. A page in the Atlas Geography 8 Representing the Solar 

Radiation 
 

Wall maps of the continents 
 

The students in the 6th year of their education are learning all of continents in the world excluding Europe (it's 
learned more detailed in next year of education –7th). For every continent they learn for the locality, coastline, 
nature, mountains, lowlands, rivers and lakes, minerals, soils, plants and animals, countries and capitals, etc. All of 
these elements are included in few maps for a continent. The following ones per a continent are designed: 

1. Nature map (includes minerals);  
2. Climate. Hydrograph. Plants and animals (includes climate-charts and hydro-charts) 
3. Countries. People (see Figure 11); 
 

All of them are prepared and designed used Geographic Information System (GIS), CorelDraw, PhotoShop and 
publishing software products. The paper sizes are 100 x 140 cm. 

Ministry of Education has approved the maps as school appliances after reviews of contents, responding to 
curriculum and art designing by the professionals. The usefulness of maps is very high in the school works also in 
preparing of homework. 
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MAP OF THE WORLD – Nature (200 x 140 cm, Scale 1:17 000 000) 

The major relief shapes are presented by colors and texts. Traditional symbols for Bulgarian maps are used for 
presentation of minerals and topographic objects on the maps. 

The point, line and area symbols are presented in the legend. Hypsometric scale presents depression, contour lines 
with highs – 200, 400, 600, 1000, 2000, 3000m, …and depths – 200, 2000, 4000, 6000m, …The hydrography is 
represented in 100% cyan color for lines and texts and different percents for area presentations.  

Countries with their capitals can be seen on the background. They are represented by magenta color texts. 

 

MAP OF THE WORLD - Climate. Hydrography. Plants and Animals (200 x 140 cm, Scale 1:17 000 000) 

 

Three nature components – climate, hydrography and plants and animals are combined in a single map. The map can 
be used for comparative analyses and researches. 

The hydrography system, presented on the Nature map is used for this second kind of maps but it is enriched with 
some rivers. Climate zones, ocean currents, winds (by names and directions), meteorological stations present climate 
of the world. The climate diagrams for every zone and the hydro-diagram for the biggest river are presented in the 
south part of the map. Climate diagrams content average temperatures in ºCelsius for every month, average annual 
temperature, temperature amplitude, average monthly rainfall and average annual rainfall in millimeters. 

Realistic pictures present animals and plants. They are chosen as cartographic signs. These signs with a small type 
text under them make the map more beautiful and attractive. 

 

MAP OF THE WORLD – 
Countries (200 x 140 cm, Scale 
1:17 000 000) 

 

Hydrography, country boundaries, 
capitals, large cities and towns are 
represented on the map. All this 
content is learned in the school and 
children have to know, tell, explain, 
and make conclusions after 
thinking in front of the map. The 
colors and font text are chosen after 
experiments in classrooms for 
easily understanding and 
information extraction from the 
map.  

  

Figure 11. A part of Wall Map of the Asia- Countries. People  
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CONCLUSIONS 

 

The methodology of Atlases and Maps creation is shown. The steps of it started from 

- Idea; 
- School curriculum and its analyses; 
- Atlas and maps’ contents; 
- Currently statistical and text data and GIS cartographic vector data base; 
- Draft representation of the contents; 
- Test analyses on the base of student reaction and information extraction; 
- Atlas and contour maps compiling; 
- Modern design  

and finish with the 

- Pre-publishing and Publishing processes. 
 

The quality execution of all these steps could be seen in the presented issues. The atlases are the entire cartographic 
products and additional to it the outline maps should be treated. The all publication could be used for reading maps 
and information extraction and knowledge testing and assimilation. The methodology is a new for Bulgaria and the 
market’s results show its fairway. 

The wall maps provide the very best learning support for Bulgarian students. Students could learn more from them 
and develop greater interest in geography. 

The contents of the wall maps have been developed according the school curriculum and have been approved by the 
Ministry of Education. They are the best quality cartographic products in Bulgaria and the materials used for their 
production allows using them some years in schools. 

Presented information cover all basic themes learned in 6th and 7th years of geographical education. The maps are 
designed and produced after atlases making for these years of education. This is very comfortably when the students 
use atlases, produced by DataMap and see the wall maps in front of them. The information is presented in similar 
way. The decisions about contents, design and cartographic presentation of information could be used for production 
of school maps in country with similar curriculum.  

 

NEW HISTORICAL ATLASES FOR EDUCATIONAL NEEDS 

The proposed atlases, discussed in the report, are designed by the author and published by DataMap-Europe Ltd in 
Sofia, Bulgaria. They are designed for every school year of education and are accompanied with blind maps and 
wall maps for the most important periods. A technology for their creation includes GIS (Geographical Information 
System), rich geographical data base, historical sources and works with different specialists: history professors, 
teachers, GIS specialists, cartographers, artists, designers and specialists in pre-publishing and publishing process. 

The first historical maps follow the logic and historic succession of studied themes for school years 3 and 4 (ages 9-
10 and 10-11, respectively) of Bulgarian schools. They are connected with the reach history of Bulgaria. Each of the 
atlases for school years 5 and 6 (ages 11-12 and 12-13, respectively) contain about forty maps and every session is 
designed with different colour frame and starts by a chronology for the presented historical period. This is done for 
easy orientation in the atlases. The pages are designed accompanied by photos around the maps. This fact makes the 
atlases more interesting, beautiful and more informative school aids. 

Some new topics are developed for the first time not only for Bulgarian but as well as for world cartography as a 
Trojan war, represented by Homer’s poem. Another new element in creation of historical atlases and wall maps for 
Bulgarian education is the research questionnaire experiments with their users, students. The questionnaire is made 
with school year 5 (ages 11-12, respectively) students. The maps are prepared exactly for these ages. All results are 
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analyzed in the paper and on this base some corrections are made before publishing of the atlases. All atlases and 
blind maps are compiled under the instructions of school curriculum and have all elements represented in text books 
for every year. They are also approved by the Ministry of Education in Bulgaria. 

The whole process of atlases’ creation, from the idea to their publishing, is described in the report. The new 
developed topics are presented. They are well accepted by teachers, students and parents in Bulgarian market.  

2. Presentation of the new paper version atlases on history in Bulgarian education 

The atlases are proposed by Prof. Matanov (Professor on history in Sofia University) and the author of the report 
(Assoc. Prof. on cartography) and all process of their creation are leaded by the author. Designer-specialist is 
responsible for pre-publishing and publishing process. All products are made in a private cartographic company in 
Bulgaria and all of their description could be seen on www.datamap-bg.com. All of them are approved by the 
Ministry of Education and science and improved after experimental research with students. The pages are designed 
by different colours for every of chapters for better orientation in the Atlas contents. 

The atlas “History and civilization” (32 pages, sizes 31x24 cm, published in 2007) for school year 5 (ages 11-12, 
respectively) contains 40 maps. The topics are represented in four chapters: Ancient civilizations to IV c.; Bulgaria 
in Medieval, IV – XI c.; Bulgaria in XI-XIV c. and Bulgaria under Ottoman Imperia, XIV – XVII c. Every chapter 
begins with a chronology of the historical events. For this goal the time line is designed. The pages are compiled 
with photos for the represented historical period and they make the Atlas informative, nice and interesting school 
issue. 

The atlas “History and civilization” (32 pages, sizes 31x24 cm, published in 2007) for school year 6 (ages 12-13, 
respectively) contains 38 maps. The topics are represented in four chapters: Revival period of Bulgaria; Leaders of 

the Bulgarian National Revival, Bulgaria to middle of XX c. and Bulgaria after Second World War. 

 

 

 

 

 

 

 

 

 

 

       

 

Figure 12. Ancient civilizations mapped in 
history atlases for school year 5. 

Figure 13. Ancient Egypt mapped in history 
atlases for school year 7. 
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Figure 14. A blind outline map for Persian Imperia for school year 7. 

 

 

The atlas “History and civilization” (32 pages, sizes 31x24 cm, published in 2008) for school year 7 (ages 13-14, 
respectively) contains 50 maps. The topics are connected with dynamic societies in prehistory and ancient world for 
the period IV millennium B.C. – V c. The maps are divided in the following chapters: Prehistory; Ancient East; 
Ancient Greece, Ancient Roma. Geographic Information System, computer generated shade relief, modern design 
and high quality paper publishing are used for map and atlas compiling. A page from the atlas representation can be 
seen on Figures 12 and 13. 

The atlas “Blind outline maps” (16 pages, sizes 31x24 cm, published in 2007 / 2008) is designed for school years 
5, 6 and 7. Every school atlas is supported by Blind outline maps. When students use them, some special skills for 
working with historical maps are acquired, space orientations is helped. For easy working with these maps, some 
short and clear tasks, instructions, indications, additional explanations are written. One example is that students can 
use blue colour only for hydrology representations. Other one is that arrows and symbols should be draw and colour 
in one and the same way and size on the map and on the legend. Places and instructions for legends making are also 
done. On this way the students can compile a map. In the beginning of each chapter time line is represented. 
Students have a task to fill in missing dates and events. An example of such map can be seen on Figure 14. 

New ideas and maps in the Historical Atlases 

The old historical atlases were criticized mainly by teachers in some directions: to many represented object from 
general geographic base, a lot of information represented in atlases for young students (for example, the history 
maps of Bulgaria for school years 5 and 11 have similar contents), too many symbols in common legend. The 
authors tried to avoid these difficulties and the new historical atlases are compiled on different way: 

- clear general geographical base: only the biggest rivers and these ones with importance to theme of the map are 
represented, the shade relief replaced a lot of mountains names; 

- different representation of one and the same theme for different school years: maps, compiling atlases for high 
school have more rich contents according to studied topics; 
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- not so many symbols (only the most associative ones, for example, symbols represented state border, city, capital, 
etc.) are represented in the general legend. 

Other new idea for atlas compiling is connected to representation of specific themes in the Atlases. Such theme is 
the Trojan War which is not represented in any atlas or encyclopedia. It is mapped according to information taken 
from the Homer’s poem “Iliad”. The result could be seen on Figure 15. 

 

 

Figure 15. A map for the Trojan War published in the Historical Atlas for school year 7. 

 

 

Research Experiment with Students 

Four maps from the Atlas for 5th year of Bulgarian education have been chosen for research experiment. These maps 
represent a lot of information in the periods when our country changed its borders very often. This fact makes the 
represented information difficult for understanding and fast information extraction. 

Because of this a questionnaire with nine questions were prepared for every of these four maps. The aim of 
questions is that cartographers should understand if students understand represented information and how fast they 
extract it. Fifty five students from school year 5 of their education took participation in the experiment. Some 
problems have been identified after receiving their responses: 

- Students don’t know some historical terms appeared in the legend text explanations; 
- Students would like the represented period to be mentioned in maps’ titles; 
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- The borders represented by hachure are uneasy for reading; 
- The symbol representing battle is not enough visible; 
- Stronger contrast between yellow and green colors which represent neighbor territories; 
- Shade relief representing mountains is not enough clear for geographical orientation. 

All these difficulties should be taken in attention and maps should be improved in the direction to minimize them. 
Other remarks came from history teachers, show not enough geographical understanding and they have not been 
accepted: for example the north direction was not represented additionally to the maps because meridians are the 
correct lines that show north direction. Other recommendation of history teachers was the text “Bulgaria” to be 
situated on the maps. The reason that I do not accept this recommendation is because all represented maps in the 
atlases are concerned to the Bulgaria as a territory in different historical periods. 

Twenty six students from school year 9 also participated in the experiment. No problems in fast reading and map 
understanding have been indicated. The maps are enough clear and easy understandable for these ages. The 
conclusion is that for older students the maps could be complicated and more information could be represented for 
experiment maps. 

 

"CARTOGRAPHY AND GIS" - TRAINING SCHOOL FOR TEACHERS IN GEOGRAPHY 
 

The aim for proposing a training school "Cartography and GIS" is to give more knowledge to teachers on geography 
about all themes connected with cartography and GIS. The teachers need such education because of very fast 
development of technology and information science. Their new knowledge about present and future conditions in 
these fields will keep them in good level as teachers. The Ministries of education could support such school because 
it facilitates the understanding of many topics connected with the new technologies and give advance knowledge 
and practice to students before University education. 

The training school is a good possibility to fill some lack of knowledge, training and modern usage of cartography in 
geography lessons in Schools.  

The program of the training school is presented by 6 to 8 lessons including electronic atlases, work on GIS, 
cartographic methods for visualization and others. Special topics about introduction of ICA (International 
Cartographic Association) and Barbara Petchenic Competition are also included. 

Sources for school organization and realization are proposed and discussed. Thematic developments and details in 
some topics are presented in the report. Special topics about Electronic atlases and Map projections in GIS as well as 
cartography in early warning and management in crises situations are presented more detailed. 

The training school could be realized in national, regional and more wide international region and support by EU, 
UN and World Bank projects could be reason for its starting. 

Teachers on geography need education because of very fast technology development in the fields of cartography 
geography science. Over more some new cartographic topics became very important in society and government 
management as early warning and crises management, establishing of geo-spatial information, Mobil and ubiquitous 
cartography, 3D maps and Google, Internet maps. All these new topics are very much connected with technology 
development and to be in modern science everybody of teachers need additional education. 

The training school on cartography and GIS is proposed by authors. The aim is to promote the interest in 
cartography and GIS by lessons on geography at high school and approve the cartographic culture of students. The 
Ministry of education needs such school because it responses to their National Strategy for education. The national 
presentation of the school could be a base for its geographically pervasion in the Balkan region or in Europe. 
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DO WE NEED A SCHOOL ON CARTOGRAPHY AND GIS? 

The need of training school on cartography and GIS were growing up in the last years because of some reasons: 
 

 The Ministries of Education have National Strategies for Introduction of Information and Communication 
Technologies in Bulgarian Schools. 

 The knowledge about Information technologies of teachers in geography is very often less than ones of 
students. 

 The curriculum in geography includes the knowledge about GIS that could be received not only by 
teachers’ lectures but also by necessary training lessons. 

 Some new activities in society (as terrorism) and nature (floods, fires, earthquake) push teachers and 
scientists to develop new subjects in school education. 

 
The training school is a good possibility to fill some lack of knowledge, training and modern usage of cartography in 
geography lessons in Schools.  
 

LESSONS THEMES OF THE SCHOOL 
 

The themes presented in the school are the following: 
 

1. Electronic Atlases – Internet atlases, electronic atlases produced in Bulgaria and Czech Republic: 
- training with electronic atlas; 
- tasks for students: definition, realization, and results. 

2. GIS – definitions, database, levels of processing; examples of GIS projects. 
3. Work on GIS – map projection: definition of their parameters according the territory location, scale and 

theme of the maps. How to develop the sphere to the plane: from no developed surface to developable 
surfaces and plane. 

4. Cartographic methods in map visualization and their use in the school atlases. Some mistakes of geographic 
representation and cartographic methods – examples atlases and textbooks. How to choose the best atlas for 
given purposes and their analyses? 

5. Topographic maps: training works on topographic maps; comparing of traditional Bulgarian topographic 
maps with new ones on NATO standards. Examples from GIS military projects. 

6. International Cartographic Association (ICA) – mission, vision, and strategy: aims and tasks. 
7. Bulgarian / Czech participation of Barbara Petchenic Competitions: traditions and results – how to draw a 

map of the world under given title and some conditions; how to win in the competition? 
8. Internet sources for cartography and geography presentations. 3D maps and maps for early warning and 

crises management: definition, examples of use, map elements, designing, using. 
 

Sources for School organization and realization 
 

The realization of the training school will be done by activities of the software companies as ESRI, private 
companies as DataMap-Europe, producer of electronic Bulgarian atlas. The lectures could be prepared by professors 
from the Universities responsible for cartographic education – University of Architecture, Civil Engineering and 
Geodesy and Sofia University „St. Kliment Ohridski” and Bulgarian Academy of Science for Bulgaria  

The activities of different ICA commissions and their experiences in this field will be presented to teachers in 
geography. Erasmus teachers mobility programs between ICA members could achieve this aim too. 

 
Organization of the School could be done by the Department of Information and In-Service Training of Teachers at 
Sofia University „St. Kliment Ohridski” and it is in proposal paid courses for teachers for 2008 for Bulgaria.  

THEMATIC DEVELOPMENTS AND DETAILS IN SOME TOPICS 
 

The program for the school on cartography and GIS is developed on the base of geography curriculum. The topics 
are chosen if they are connected with cartography and GIS. Other aim is to achieve some results, which are 
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requested by the National Strategy for computerization of Bulgarian schools approved by Ministry of Education (see 
http://www.minedu.government.bg).  

Mapping and cartographic products in all their existing forms in Bulgarian and world market will link the 
cartography and GIS in the School. The children competition in National and International level will be commented 
in the direction to achieve link between student perceptions, understanding of geography and teachers as providers 
of knowledge. 

Some of topics and their detailed program will be discussed below on the base of existing materials, lectures and 
appropriate tasks for teachers and students. 

 

ELECTRONIC ATLASES 

 

After short introduction about electronic atlases development in the world, the attention could be directed to 
Bulgarian version of such atlas, called “MaxInfo”, product of Datamap-Europe Ltd. It consists a lot of information 
about Bulgaria, Sofia and other Bulgarian cities: maps, legend, photos and texts (see Figure 16). This information 
could be visualized in computer screen and printed. Teachers and students could include the necessary objects by 
interactively chosen symbols and automatically situate them on the base map. The students can search the necessary 

information by requests and situated or see it in pictorial and/or text form. On this way they get knowledge about 
GIS function in the first step of their education. The Atlas is working in user-friendly way, so the students will begin 
to use GIS questions and will understand the productivity and usefulness of really GIS (see [Bandrova, T., 2001] 
and [www.datamap-bg.com]). 

 

Figure 16. A possibility of electronic atlas for data combining and use 

The training with electronic atlas could be directed in 3 points:  

 Work with data. Different kind of tasks can be given to students. They can select a list of type objects, 
classify objects, examine some details of every object and connect them with information for other objects. 
It is flexible system for object searching according different criteria – name, type, address, key words and 
others. Every reference can be saved for future usage. 

 Work with maps. There is a possibility for scaling maps, move map images, switch on or off the visibility 
of layers, choose a symbol system for object mapping. 
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 Work with data and maps. Students can add data on a map as a separate map layer, receive information for 
objects, find the object situation from a data list, etc. Examples of teachers tasks can be the following 
according to [Ormeling F., 1996]: 
“1. What is on a map (identifying); 

  2.What is where on the map (classifying); 

  3. Do you see a relationship on the map (relating);  

  4. Check if this relationship is valid for each region on the map (checking, monitoring, validating)”. 

 

Work on GIS – Map Projection 

This topic is included in the curriculum on geography for 8 years of student education (15-16 years old). There are 
one or two lessons that give the base theory of map projection. Two pages with explanations and examples of map 
projections are included also in Atlas on geography for this year of education. This is one of the most difficult topics 
for understanding because of strong mathematical and geometrical base. 

The School proposes to teacher working with GIS for easy understanding of parameters definitions of projections 
and their changing for different purposes, scales and territory. For example a new Bulgarian Geodetic Co-ordinate 
System (BGS) 2000 is proposed for mapping of all territory of Bulgaria. It is Lambert Conformal conic projection 
with two standard parallels. The parameters of the projection (see [Bochev, T., 2003]) are the following: 
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Figure 17. Definition of parameters for BGS 2000 
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Knowing the parameters of the projection, teachers could define it using GIS, for example by Arc View (see Figure 
17).  

Also they could make some experiments with different projection suitable for designing of map of the world. Their 
standard alternative is between Behmann, Equal-Area Cylindrical, Geographic, Hammer-Aitoff, Mercator, Miller 
Cylindrical, Molweide, Peters, Plate Carree, Robinson and Sinosoidal projections. The training with map projection 
will clear also the questions about conformal and equal-area projections. 

Other subtopic in this theme is the development of the sphere on the plane or on the developable surfaces as cone 
and cylinder. Different kinds of deformations are appeared (area, linear or angular) as a consequence of this 
transformation. This is visible in the map-play included as a separate part of the Atlas on geography – puzzle or 
icosahedron (volumetric map of the world with 20 equal triangular faces). The play with them is multifunctional in 
geographical, cartographical and mathematical aspects (see Figure 18). 

 

 

Figure 18. Map puzzle is used in lessons on map projection and deformations 

BULGARIAN PARTICIPATION OF BARBARA PETCHENIC COMPETITIONS 

 

Four National competitions were organized for Bulgarian participation at International Exhibitions. National media 
as radio, newspapers, Internet pages, etc. advertised the National competitions. The children map competition has 
multiple profits. One of them is for provocation of students’ creative representation of the world under theme and 
clear indicated rules. They begin to understand that maps are design and drawn element by element and the objects 
and phenomena location is connected with their quality and quantity representation. All this theoretical aspect of 
map creation is not clear for them but the students use it for better drawing of their pictures. The teacher’s role is 
very important during all process of the competition. He or she should direct the all process of the competition in the 
following steps:  

 

 Idea of the competition; 
 Information about previous competition and clear rules indications; 
 Connections between common competition title and map title of every student; 
 Choosing of cartographic base suitable for the title; 
 Way of mapping and presentation of thematic contents; 
 Design and art presentation of the drawing. 
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Some examples available in Internet space could be used for comments in every one of above-mentioned steps. The 
map elements as title, legend, scale, projection, and visualization are available in students’ brain for the first time. 
The complexity and difficulty of map creation is understandable by children and teachers. Even blank maps do not 
put in the table so many questions as this competition. If the teachers are clearly familiar of the competition’s rules 
and aims, they will use it in geography and cartography lessons. Some of results as winners-drawings could be seen 
in Figure 19. 

 

 

CARTOGRAPHY AND EARLY WARNING AND CRISES MANAGEMENT 

 

How to work on this new topic in the school? Now there are a lot if information in Internet and teachers on 
geography often use this possibility to give tasks to their students about home project preparation in different 
themes. Now this is one of opportunities for such behavior. Other idea could be developed on the base of 
questionnaire like this one given bellow (Application 1). On the base of negative responses or misunderstanding the 
teacher could develop the lesson with suitable information for students on such topic.  

Application1: Questionnaire for students on cartography and management in crises management 

1. Do you know what does it mean early warning? 
2. Do you know what does it mean crises management? 
3. Have you ever listened that a system for early warning and crises management exists in your country? 
4. Do you know who is responsible for crises situation in your country? 
5. Do you know what to do if you are in a place where forest’s fire starts? 
6. Have you ever seen maps for early warning? 
7. Do you think that a map could be useful for you in crises management? How? 
8. How will you represent the next phenomena on the map: fire, landslide, flood, earthquake, and volcano? 

Please draw the symbol. 
9. Do you have lessons in school about early warning and crises management? 
10. Do you use Internet maps, maps on your Mobil phone? If yes, for which purposes? 

 

 

     

Figure 19. Some examples from the V National competition “Many nations – one world” 
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CONCLUSIONS  
 

The National school on Cartography and GIS is included in the program of the Ministry of Education for 
qualification of teachers on geography. It will be organized 1 or 2 times per year for Bulgaria, depending of teachers 
needs. It could be developed in some directions: 

 Regional aspect: the school could be proposed for a common project of Balkan countries or wider region 
of Europe. The interest will be grown if the program is changed and cover the subject included in school 
curriculum of all countries. Lecturers could be exchanged in the mobility principle; 

 Modernization: including of more realistic presentation as cartographic animation and multimedia 
cartography for teachers lessons; 

 Variations: The school could be developed under different themes according school years and school 
orientation – humanitarian, mathematical, language, technical and other kind of schools. 

 

3D CARTOGRAPHY IN BULGARIA 

The earth information is collected from different sources – remote sensing data, GPS data, photogrammetric or 
surveying measurements, which give a possibility for 3D presentations. The maps are one of the most used tools for 
presentation of such information. Nowadays, most companies create 3D models of city or country environment. 
These 3D models give a possibility to understand and gain knowledge of the real word and thus we achieve an easy, 
communicative access to users [Bandrova, T., K. Ivanova, 1999]. The photo-realism of these models (see Figure 20) 
gives the possibility for a quick and easy access to large range of users: from the youngest pupils to the highly 
skilled specialist in different fields of the science and practice.  

 

3D MAPS – CREATED FOR DIFFERENT 
USAGE 
 

Not a long time ago, the user had at his disposal only 
2D maps and media to depict real phenomenon, which 
have restricted some analysis of processes, relationships 
and behavior of real objects. Resent achievements in 
hardware and software technology, which have shown 
encouraging results toward storage and maintenance of 
large amounts of data, motivate us to expect a 
dominance of the third dimension in this millennium 
[Zlatanova S., T. Bandrova, 1998]. 

 

Figure 20. 3D modelling of а part of Varna city in 
Bulgaria by DavGeo Ltd. 

 

3D maps find their users in different fields of science, practice and communications: 

a) City planning and architecture – engineers and architectures need photo-realistic models of buildings and 
cartographic models of city environment for designing and visualizing of new ones and input them in created 
3D map. 3D map can be used for collecting of information with an aim of restoration of unique facades of 
buildings. 

b) Teaching in schools and universities – Students have some difficulties when use school atlases and wall maps 
in geography, history, and earth sciences. A multimedia training including texts, images, maps, diagrams, 
sound, video, and others will lead to increasing of teaching quality and student’s interest in this subjects. 

c) Design and advertisement – 3D map of tourist cities will give more realistic impression of the reality then 2D 
maps. 
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d) Telecommunications – The telecommunication companies use 3D maps and data to calculate and visualize the 
wave distribution in city environment. 3D maps will make easy analyses and designing. 

e) Transport – 3D maps are useful for simulation of urban transport traffic and exactly planning of different kind 
of schedules. 

 

Figure 21. A monument, 3D symbols and buildings in 3D map of small historical city in Bulgaria, 
created by Dimitar Rashev 

f) Environmental pollution – different kind of pollution distributions, simulating of global warming and noise 
distributions could be done using 3D maps 

g) Tourism – Tourist companies could present the city views of different tourists proposals with the best realistic 
way (see Figure 21). They could propose virtual interactive ramble through created 3D map. 

 

A TECHNOLOGY FOR DESIGNING OF 3D MAPS 
 

A 3D map could be defined as computer, mathematical defined, tree-dimensional high realistic virtual representation 
of the world surface or other heavenly body, the objects and phenomena in the nature and society. The represented 
objects and phenomena are classified, designed and visualized according the specific purpose. 

The concrete content of the 3D map is designed after the definition of objects and phenomena that will be included. 
It could be subdivided into three themes: 

 Main content large topographic or landscape objects such as relief bodies, roads, buildings etc (see 
Figure 22). Most designed 3D maps, presented by different companies in the world represent it. 

 

 

 

Figure 22. 3D model of New York – model territory is calculated on 13,1 sq. miles, 2 277 blocs, 22 999 parcels 
and 26 941 buildings (http://www.metroblocks.com) - main content of a 3D map are represented 

 



3rd INTERNATIONAL CONFERENCE ON CARTOGRAPHY AND GIS 
 15-20 June, 2010, Nessebar, Bulgaria 

 

 

Figure 23. 3D map “a street in Vienna”, created by ICG, TUGraz and 3D symbols created by T. Bandrova 

 
 Secondary content, carrying the basic information. For example in 3D urban maps – objects, 

represented by symbols – traffic signs, facilities, transport elements, information signs, trees, etc (see 
Figure 23). Some objects in nature or city environment are useful for different users. But they are 
“small objects” and their realistic representation in a 3D map is very expensive. The users need to 
know that there is any kind of objects (for example, a traffic light) in any place. Such objects could be 
represented by symbols. 

 Additional content, providing the quality and quantity information about objects, often created as a 
textual database, regarding each of designed objects or the map as a whole. The material of roof and 
the grass view are represented in the 3D map, which could be seen in Figure 24. 

 

Figure 24. A near view in 3D map of small historical city Koprivshtica in Bulgaria, created by Dimitar Rashev 
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The technology “From Paper to Virtual Map” can be summarized in the following steps, given on Figure 25. It 
consists eight steps if we start from a paper map. The second and third steps could be excluded if we have digital 
map and tree coordinates for every point. 

 

Preparation of Sources for Map Creation 

 

 

 

Converting of Sources in Digital Form 

 

Including Third Coordinates 

 

Reconstruction of Digital Terrain Model (DTM) 

 

Designing of main content (buildings, streets etc.) 

 

3D Symbolization of the 3D Map 

 

Preparation of Phototextures 

 

Photo-Realistic Visualization of 3D Map 

 

Figure 25. A technology for creation of 3D Map 
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Sources for map creation could be paper topographic or cadastral maps, photogrammetric or surveying data, which 
could be converting in suitable digital formats concerning of available software. If there are digital 2D map we 
apply the procedure for including the third dimensions. They could be finding by topographic information, 
measurements, architecture drawings etc. The existing altitude points on the map are used for reconstruction of 
terrain surface (see Figure 26). The step “Designing of main content (buildings, streets)” is done by most companies 

and institutions. The obtained 3D models are used for 
many aims in 3D GIS analysis. If the creation of the 
model stops here, the received product will be not a 
map. One of most important map’s elements, symbol 
system is not included. The symbol creation is 
explained more detailed in the next point, also in 
[Bandrova T., 2001]. 

 

Photo-textures preparation is expensive procedure but 
it gives of 3D maps high realistic representation. 

 

SYMBOL SYSTEM FOR 3D MAPS 
  

The utilization of 3D maps in various areas of urban 
planning and management is surveyed and clarified. 
Investigation among 15 Bulgarian firms, working in 

the field of GIS, geodesy and cartography is completed and analyzed. 94% of them consider the cartographic 
symbols an important issue and even propose areas of utilization [Zlatanova S., T. Bandrova]. 

Figure 26. DTM of small tourist city Koprivshtica by 
Dimitur Rashev 

 

The following steps for symbol creation for 3D map are distinguished; 

a) gathering information for an object (quality and quantity characteristics, images, textures); 
b) analyzing information and collecting data for each object; 
c) designing symbols by visual and metric analysis applying computer graphics techniques; 
d) visualizing symbols in virtual environment; 
e) obtaining synthesized information for an object. 
 

The theoretical base of cartographic symbol system in 3D modeling is developed [Bandrova, T., 2001]. This is a 
result of extensive investigations portraying the lack of formally defined 3D symbol system. The requirements and 
stages for symbol design are specified. They provide cartographers with a standard approach for developing symbol 
systems for 3D city maps. The data structure for organization of vector and raster data (see [Tempfli, K., 1998]) 
facilitates the development of cartographic information systems and software for 3D maps. 

 

CONCLUSIONS  
 
3D maps give very good notion for city or country environment, objects, phenomena and representation of 
territories. Variety of input data can be used for this purpose in addition to materials used in the technology, e.g., 
photogrammetric or remote sensing data. Such information is automatically imported in most of the modeling 
systems, which will facilitate repeatedly the process of usage of the data in the 3D map. 

Creation of a symbol system will facilitate the compilers as well as users of 3D maps. Their existing will legalize the 
3D maps and this is the task of cartography in nowadays. The next step is researches of the qualitative and 
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quantitative features of the map by 3D GIS, extraction of the data for it and solving of different kind of tasks. It is 
necessary analyzing and testing of the 3D maps with different groups of users. 

The question for standardization of symbol system is always actual task. The standardization of 2D topographic 
symbol systems has no simple answer despite of their geometrical, not high realistic view. 3D symbols present small 
objects in environment. They could be standardized for a country or for a small geographical region of the world. It 
is very difficult to do the same for countries, situated far way on the Earth, or with different culture, economic 
levels, etc. The represented objects by symbol system look in different way. Users will have difficulties with 
recognition of the symbols if they are many different from the objects. The first task is to find the most popular 
presentation. This is no difficult with the traffic signs. Their number is more than 200 and they look in one and the 
same away in the world. The task is to find other objects, which could be combined and represented by one end the 
same symbols.  

 

1. REFERENCES 
 

Balkantourist-Pravet, 1990.Welcom Bulgaria, Tourist Promotion and Publicity Centre. 

Bandrova T., K. Ivanova, 1999. 3D Cartographic Modeling in City Environment., 19th International Cartographic 
Conference, Session 31-B (CD), Ottawa, Canada. 

Bandrova T. and A. Deleva, 1998. Contemporary Cartography for Children in Bulgaria, The Join Seminar “Maps for 
Special Users”, Wroclaw, Poland, pp. 59-78. 

Bandrova T., 2001. Designing of Symbol System for 3D City Maps., 20th International Cartographic Conference, 
Beijing, China, Volume 2, pp. 1002 - 1010. 

Bandrova T. and V. Nikolova, 2000. Knowledge of Maps and Information Extraction from Them in the Bulgarian 
Schools. Conference on Teaching Maps for Children: theories, experiences and perspectives beginning the 3rd 
millennium. Hungary, p.19-28. 

Bandrova, T. (2001): The first Bulgarian Electronic Atlas – A Possibility for Cartographic Teaching in Schools. E-
mail Seminar of Cartography, Sofia, Bulgaria. 

Bandtova T., 2003 (1). Atlas Geography 7, DataMap Ltd. 

Bandtova T., 2003 (2). Blank outline maps 7, DataMap Ltd. 

Bandrova T., 2005: Training School of Cartography and GIS in Bulgaria. Joint ICA Commissions Seminar 
“Internet-based Cartographic Teaching and Learning: Atlases, Maps use, and Visual Analytics”, Madrid, Spain, pp. 
77-8. 

Bandrova, T., Dinev, C., 2005. The New Cartographic Products in Bulgaria - Modern School Atlases, CD 
Proceedings of the XXII International Cartographic Conference (ICC2005) A Coruña, Spain, ISBN: 0-958-46093-0. 

Bandrova T., M, Konecny., 2006. Kartografiraje prirodnih rizika I elementarnih nepogoda za potrebe obrazovanja. 
Kartografija I Geoinformacije, ISSN 1333-896X, Zagreb, Br. 6, pp. 4- 12. 

Bochev, Toma (2003): Bulgarian Geodetic System 2000 – Some Problems Related to its Implementation. 
International Symposium on “Modern Technologies, Education and Professional Practice in the Globalizing World”. 
Sofia, Bulgaria. 

 



3rd INTERNATIONAL CONFERENCE ON CARTOGRAPHY AND GIS 
 15-20 June, 2010, Nessebar, Bulgaria 

 

Friedmannova, L., Konecny, M., Stanek K., 2005a. Open Regional Atlas of South Moravia, Proceedings of the Joint 
ICA Commissions Seminar: Internet-based cartographic teaching and learning: atlases, map use and visual analytics, 
Universidad Politecnica de Madrid, pp. 93-98. 

Friedmannová L., Konečný M., Staněk K., 2005b. Tvorba otevřeného regionálního atlasu, Kartografické listy, r. 
2005, č.13, Bratislava, pp.43-52. 

Kamenarov A., 2001. Cartographic Education in Museums, E-mail Seminar of Cartography 2001, vol.3. Sofia.  

Kamenarov, A., 2002. Cartographic Materials in the TV programs, E-mail Seminar of Cartography 2002, vol.4. 
Sofia.  

Konecny M., T. Bandrova., 2006. Proposal for a Standard in Cartographic Visualisation of Natural Risks and 
Disasters. SMF/UPIMap, Proceedings of the Joint Symposium of Seoul Metropolitan Fora $ Second International 
Workshop on Ubiquitous, Pervasive and Internet Mapping. pp.157-164, Seoul, South Korea. In International Journal 
of Urban Sciences, The University of Seoul, Vol. 10, No2, 2006, ISSN: 1226-5934, pp. 130-139 

Morita T., The role of non-explicit symbolization in map expression by children. Proceedings of the Seminar on 
Cognitive Maps, Children and Education in Cartography, Gifu, Japan, pp.30-39 (1997) 

Ormeling, Ferjan, 1996: Teaching Map Use Concepts to Children. Seminar on Cognitive Map, Children and 
Education in Cartography. Gifu, Japan. 

School Curriculum for 7th grade of Bulgarian Education, Ministry of Education, Bulgaria  

Tempfli K., 1998. 3D Topographic Mapping for Urban GIS., Lecture Notes PHM 112, Geoinformatics, The 
Netherlands 

Vansteenvoort Liesbeth, De Maeyer Philippe., 2005. An Approach to the Quality Assessment of the Cartographic 
Representation of Thematic Information, CD Proceedings of the XXII International Cartographic Conference 
(ICC2005) A Coruña, Spain, ISBN: 0-958-46093-0. 

Wiegand P. and B. Stiell, 1996. Communication in Children’s Picture Atlases, The Cartographic Journal, Vol. 33 
No1 p. 17-25. 

Zlatanova S. and T. Bandrova, 1998. User requirements for the Third Dimensionality., E-mail Seminar of 
Cartography, Sofia, Bulgaria, pp 61-72. 

http://www.datamap-bg.com 

http://davgeo.com 

http://www.metroblocks.com 

http://www.vexcel.com 

http://www.geography.iit.bas.bg/  

http://telsat.belspo.be/whp/Warsaw/warsaw-cartography.html  

http://www.rootsweb.com/~usgenweb/maps/texas  

http://memory.loc.gov/ammem/gmdhtml/gmdhome.html 

http://www.minedu.government.bg 

http://www.datamap-bg.com 

http://davgeo.com/
http://www.vexcel.com/
http://www.geography.iit.bas.bg/
http://telsat.belspo.be/whp/Warsaw/warsaw-cartography.html
http://www.rootsweb.com/%7Eusgenweb/maps/texas
http://memory.loc.gov/ammem/gmdhtml/gmdhome.html
http://www.minedu.government.bg/

	Students’ help in maps and Atlases designing
	CURRICULUM INSTRUCTION FOR SKILL’S ACHIEVEMENT OF STUDENTS
	NEW ATLASES FOR BULGARIAN SCHOOLS
	Blank Outline Maps - school year 6 (24 pages, sizes 31x24 cm)-Blank outline maps on Geography are intended for homework and the student activities are included. Four types of map - Nature, Climate, Countries and Photos show Africa, South America, North America Asia and Australia.
	Blank Outline Maps - school year 7


	CONCLUSIONS
	DO WE NEED A SCHOOL ON CARTOGRAPHY AND GIS?
	LESSONS THEMES OF THE SCHOOL
	Sources for School organization and realization
	THEMATIC DEVELOPMENTS AND DETAILS IN SOME TOPICS
	BULGARIAN PARTICIPATION OF BARBARA PETCHENIC COMPETITIONS
	CONCLUSIONS 

	3D CARTOGRAPHY IN BULGARIA

