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ІСТОРИЧНІ КАРТИ В ГІС:  

НАУКОВО-МЕТОДИЧНИЙ АСПЕКТ  

(КАРТИ НІМЕЦЬКИХ ПОСЕЛЕНЬ МОЛОЧНОЇ  

ЯК ПРИКЛАД) 

 
Анотація. В українських школах дуже мало уваги приділя-

ється методологічним компонентам геоінформатики та методам 
навчання з використанням історичних карт у ГІС (геоінформа-
ційні системи). Метою дослідження є показати, як ГІС можна 
використовувати для викладання місцевої історії. Методологія 
дослідження базується на принципах історизму, системності, 
науковості та об’єктивності, використанні загальнонаукових 
та спеціально-історичних методів. Наукова новизна статті по-
лягає у створенні й використанні інформаційних карт у ГІС, які 
розкривають історію німців та менонітів Запорізької області 
як основного картографічного матеріалу для навчальних курсів з 
місцевої історії. Такі карти показують соціо-економічний роз-
виток різних етнічних груп та конфесій на Півдні України. Зо-
крема, менонітів та етнічних німців, які зробили величезний внесок  
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у культурний і економічний розвиток регіону та залишили значний 
шар культурної спадщини. Висновок. Карти, представлені в цій 
статті, базуються на великій базі даних історичних джерел і 
вже частково стали основою таких курсів, як «Історія Запо-
різької області», «Історичне краєзнавство», які викладаються у 
Мелітопольському державному педагогічному університеті. За 
допомогою ГІС-карт на перший план виходять різні первинні 
історичні джерела (статистичні, картографічні та ін.), що 
дадуть змогу вивчати місцеві територіальні одиниці. Стаття 
демонструє ГІС-карти 27 німецьких поселень Молочної (При-
шибська волость) за певний період часу.  

Ключові слова: Запорізька область; ГІС; Молочанські ні-
мецькі поселення; викладання; краєзнавство. 
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HISTORICAL MAPS IN GIS: SCIENTIFIC 

AND METHODOLOGICAL ASPECT 

(MOLOCHNA GERMAN SETTLEMENT MAPS 

AS EXAMPLE) 

 
Summary. In Ukrainian schools and high schools very little 

attention is paid to the methodological components of Geoinformatics 
and teaching methods using historical maps in GIS (geographic infor-
mation systems). The purpose of the research is to show how GIS can 
be used in teaching local history. The research methodology is based on 
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the principles of historicism, system-formation, scientific character, 
verification, the author’s objectivity, moderated narrative constructi-
vism, and the use of general scientific and specially-historical methods. 

The scientific novelty of the article consists in the creation and 
use of information maps in GIS with regard to the history of Germans 
and Mennonites of the Zaporizhzhia oblast, as a basic cartographic 
material for training courses in local history. Such maps show the 
territory of Southern Ukraine in relation to various ethnic groups and 
faiths. In particular, Mennonites and ethnic Germans, who made a huge 
contribution to the cultural and economic development of the region and 
left a significant layer of cultural heritage. 

The maps findings presented in this article are parts of a large 
database of historical sources, and have already partially become the 
basis of such courses of local history as "History of the Zaporizhzhia 
oblast", "Historical Local History" at Melitopol State Pedagogical 
University. With the help of GIS maps, various primary historical sources 
(statistical, cartographic, etc.) come to the forefront and allow the study 
of local territorial units. The article will demonstrate the GIS maps of 
27 German settlements of Molochna German settlements (Prishibskaya 
volost) for a certain time period. 

Conclusions. The use of historical GIS technologies contributes 
to the formation of such students’ skills as read the information on the 
historical maps; search for objects or information by given parameters, 
for example, by name; carry out calculations on digital maps; to form 
the spatial thinking of students, demonstrating the historical objects 
in three dimensions; create digital maps by own, especially based on 
the results of student observations.  

Key words: Zaporizhzhia oblast; GIS; Molochna German settle-
ments; teaching; local history. 

 
Problem statement. Schools and universities within Ukraine 

are constantly developing the technique and skills of using visual teaching 

computer methods. Importantly, regarding this is the use of GIS in 
various fields of knowledge. Academic disciplines such as "Histo-

rical Informatics" and "Geoinformation Systems" are included in the 

curricula of Ukrainian Universities. But a review of the programs of 
these courses has suggested that the main emphasis is on the general 

use of digital technologies in research or the teaching process. At the 

same time, very little attention is paid to the methodological com-

ponent of geoinformatics and teaching methods which use historical 
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maps in GIS. To improve the situation in Ukrainian Universities sub-

stantially, it is important to address the leading world experience in 
teaching historical courses using historical maps in GIS. In historical 

courses at schools and universities, it would be beneficial for teachers 

to increase their use to develop key academic competencies. Historians 
and history teachers are beginning to understand key aspects of GIS, 

such as the ability to integrate, analyze, and visualize large volumes 

of spatial and temporal data from different disciplines and sources. They 

are also beginning to understand the ability of technology to move at 
different scales, both spatially and temporally, geographically and 

historically. This ability to combine space and time in one integrated 

system has profound implications for research and education in the 
field of history and geography (Richardson, 2020). 

Thus, the main goal of the project was to create the information 

maps in GIS of History of Germans and Mennonites in the Zapori-

zhzhia oblast as a cartographic material for local course "History of 
the Zaporizhzhia oblast". 

Local GIS applications allow students to complete an in-depth 

study of local problems and conditions. The use of GIS technology 
involves spatial understanding, which, in turn, involves spatial thinking. 

Spatial thinking is considered fundamental and this knowledge is 

applicable throughout life (Lambrinos & Asiklari, 2014). 
The analysis of sources and recent researches. The use of 

international and Ukrainian experience in the creation of such projects 

allows the implementation of historical GIS projects in teaching local 

history. One of the most successful Ukrainian projects is the GIS-
Atlas of the Holodomor of 1932‒1933, created by the staff of the In-

stitute of History of Ukraine (Boriak & Sossa, 2012).  

Belarusian researchers are successfully studying the use of geo-
graphic information technologies in education. Using GIS, they help 

the teacher and student to control the flow of information focusing on 

the most interesting or complex points of the material being studied. 
Interactive tools provide the ability to simulate geographical pheno-

mena and processes, clearly demonstrating them in dynamics. Thus, 

they facilitate understanding of the essence of these phenomena and 

processes (Vinokurova, Badin, & Badina, 2014).  
One of the most famous archaeographic projects for visualizing 

historical sources, which can be useful in teaching history, was the 
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KLEO project by professor Manfred Taller (Max Planck Institute). 

Thus, a source-oriented approach to any written source was imple-
mented. Source-oriented data processing is a computer simulation of the 

entire amount of source information with the most accurate preservation 

of the features of the historical source (Riabko & Kukharchuk, 2014). 
Altaweel Mark (University College London) provides examples 

of how GIS has changed the field of history so that our understanding 

of historical events improves. He claims that teaching history now is 

made easier by visualizing to classrooms and students places mentioned 
and GIS analysis could be used to provide students with historical 

awareness. One area where GIS has been more recently used in under-

standing the past has been reconstructing sites or places so that one 
can visualize in 3D and understand how individuals experience cityscapes 

or landscapes in the past as they walked through them (Altaweel, 2020; 

Pinyagin, 2010). 

Andrew J. Milson, a professor of history and geography at the 
University of Texas in Arlington, provides an overview and analysis 

of the theory, research, and practice associated with geospatial tech-

nology in social sciences. He explores the history of geospatial technology 
in education, the impact of standards movement and the growth of the 

international community of geospatial education. He provides examples 

and discussions on the use of geospatial technology to teach and study 
history, geography, citizenship, economics and environmental science 

(Milson & Alibrandi, 2008).  

Dr. Thomas C. Hammond (Lehigh University) claims that the 

community of geospatial technology educators has long been interested 
in engaging students in local research. Geospatial tools provide a way 

to explore and illustrate local conditions, including links to the main 

narrative presented in the history curriculum. For example, the question 
of what life was like then can be solved in several ways (Hammond, 

2007). 

When studying the history of human settlements, researchers 
draw on additional sources, including address books, reference books, 

election results, and other localized information. These sources formed 

the basis for the creation of GIS for two American cities – Newport 

and Alexandria. Spatial analysis leads researchers to rather unexpected 
conclusions. So, it is clear that the close proximity of water bodies 

and railways did not affect population density. Religious aspects of 
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urban history are considered by American historians E. Diamond and 

D. Bodenhamer (Diamond & Bodenhamer, 2001). The authors try to 
find the relationship between religious affiliation and race based on 

Indianapolis material. This study is an example of the fact that without a 

GIS, it is difficult for a historian to associate quality data with a geo-
graphic reference, and then visualize the results (Rygalova, 2014). 

The project is in close connection with our historical studies on 

the territory of southern Ukraine, relating to various ethnic groups 

and faiths. In particular, Mennonites and ethnic Germans, who made 
a huge contribution to the cultural and economic development of the 

region and left a significant layer of cultural heritage. We have a large 

database of historical sources at our disposal (more than 100 thousand 
pages of archival copies), which have already partially become the 

basis of geoinformation maps of the Mennonite and German colonies. 

GIS is considered one of the possibilities of using technologies 

in the process of studying the history of Germans in Southern Ukraine. 
The use of GIS is not only historical, but also universal, affecting various 

aspects of social development, although the historical component 

remains decisive. This treatment has great potential. The use of GIS 
in this direction makes it possible to visualize not only cartographic 

and statistical data, but also other types of sources. A large number of 

studies on the history of Russian Germans in various regions, including 
Molochna, require a more comprehensive approach and digitalization 

of data. This will help re-examine the already studied stages of their 

integration into the surrounding society.  

The information obtained is presented in the form of a QGIS 
database (desktop 3.8.1). Thus, the use of GIS in this study allows 

you to analyze 27 German settlements of Prishibskaya volost for a 

certain time period and consider the demographic, economic and other 
aspects of its development. 

The main historical sources (19th ‒ early 20th centuries) that 

are used to create maps were Reference books on industry and agri-
culture (materials of the Ministry of Trade and Industry of Russia) 

(Adresnaya kniga zavodov, 1912). They were used to localize the main 

industrial and agricultural enterprises in the territory of Prishibskaya 

volost, as well as to analyze the activities of these enterprises. 
In the process of research, we used reviews of the state of the 

settlements (documents of the Trusteeship Committee on Foreign Settlers 
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of the Southern Territory of Russia (State Archives of Odessa Region), 

"Office of the Tauricheskiy Governor" and "Tauria Provincial Govern-
ment" (State Archive of the Autonomous Republic of Crimea)) (Nase-

lennye mesta, 1905), Reports of the governor and their annexes (Russian 

State Historical Archive) (Prilozhenie, 1890).  
These sources were used to analyze the statistics of the population 

of the settlements, its changes in specific periods. It also provides data 

on the number of livestock in the settlements. Zemstvo (land admi-

nistration) materials (resolutions of provincial and district Zemstvo, 
statistics) (Andrievskiy, 1915) provide extensive information about 

settlements, but primarily about statistics and the mobilization of lan-

downership. Data from state censuses (revisions of the population, 
the All-Russian population census, etc.) (Information about the inhabited 

places. Melitopol uyezd, 1896) provide information on changes in the 

size of the national and religious composition of the population, the 

amount of land and social objects in the colonies. 
Cartographic materials (3 verst map of Russia, county maps, 

plans of rural societies and estates) (Lebedev, 1889) allow you to lo-

calize the object in space and time. They provide the opportunity to 
create and analyze a historical map in GIS. 

Information of modern reference books and publications (Di-

zendorf, 2006) provides an opportunity to clarify data on various 
aspects of the development of the settlements.  

Based on the curriculum of the specialty "Secondary Education 

(History)", the local history course "History of the Zaporizhzhia oblast" 

was chosen. One of the topics of this course is the history of the Germans 
in the Zaporizhzhia oblast including the features of their resettlement 

and culture. 

The study of this topic is focused on the creation and analysis 
of the historical and cultural development of the Germans in the Za-

porizhzhia oblast. The main points are being studied: name (options, 

with renaming dates), settlement status; The time of existence (the 
occurrence or time of the first mention and liquidation); administrative 

subordination (in dynamics); the number of yards; population (abundance, 

composition); industry; agriculture and forestry; social development 

(churches, schools, trade); significant events; famous residents. 
The main activity of the Germans in the area of the Molochna 

River took place from the beginning of the 19th century to the 20s of 



Historical maps in GIS… 

ISSN 2312-2595 (Print) ISSN 2664-3715 (Online) 

473 

the 20th century. There are some key dates used in the map creation 

process. 1812 was chosen as the data of initial period of German settle-
ment process in Zaporizhzhia oblast; 1843 – completion of the for-

mation of the resettlement network; 1864 – on the eve of the decree 

of 1871, which allowed the colonists to sell public land; 1884 – shows 
the consequence of the decree of 1871, when there is a reduction in 

the number of yards in many colonies; 1896 – the first All-Russian 

population census; 1913 – the eve of the First World War and the Civil 

War; 1925 – after the First World War and the Civil War. 
The purpose of the publication. Thus, the cultural and landscape 

studies carried out using GIS are didactically located at the junction 

of key topics: "spatial orientation" and "time orientation". 
Students should be able to formulate their own queries regarding 

local history, to form their own perception of the history of the region. 

On the basis of GIS maps, students compare the current state 

of the former German settlements with their condition in the 19th – 
early 20th centuries. They are trying to identify how the German-speaking 

population influenced the development of the region. 

Students develop knowledge not only how to create a map but 
also enhance visual and descriptive skills. Technical equipment and 

computer applications are used as "tools" for the development of spe-

cialized knowledge (Brauckmann, 2020).  
In the process of training students should: localize the object 

on the map; determine the spatial position and location (in particular, 

to localize a settlement that no longer exists); interpret knowledge about 

objects and phenomena; understand the qualitative and quantitative 
characteristics, condition, relationships, dynamics (for example, the 

relationship between the development of German industry and the 

availability of natural resources) (Tsemenkova, 2007). 
The formation of many scientific concepts would be impossible 

without the introduction of systems of signs and methods for opera-

ting them. The appearance of the signs, their combinations and com-
binations contributes to the creative processes of thinking, facilitates 

penetration into complex and hidden connections. The advantage of 

conventional signs is that they not only accumulate a significant amount 

of information but also make it possible to trace spatio-temporal 
relationships and relationships, the knowledge of which by means of 

the language of words would be extremely difficult. In the learning 
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process, students must develop their own way of forming concepts, 

scientific abstractions. 
Statement of the basic material. Teaching materials are divided 

into three blocks. 

The first block is the QGIS database and reference generalized 
maps (OpenStreetMap etc.). The second block is pre-created maps of 

the cultural development of the Germans in Zaporizhzhia oblast. The 

third block is tabular data with historical sources in Excel. 

The first block of teaching materials is QGIS 3.18 software. 
Initially, it is supposed to teach students the basics of working in GIS. 

The main points that are emphasized: creating a simple project, choosing 

the right projection and coordinate system, choosing a base map. Par-
ticular attention is paid to working with pop-ups and adding links to 

historical sources 

The second block: teaching historical maps of the German 

settlements of Prishibskaya volost. Students must learn to open these 
maps in a GIS and analyze the history of German settlements in time 

and space. 

The position of Pryshibskaya volost is shown on the map of 
modern Ukraine. Now it is a part of Zaporizhia oblast, South Ukraine. 

The foundation of the German settlements began in 1804.27 colonies 

were established there in 19th century. The presented map shows the 
time of foundation of the colonies. Five stages are highlighted – 

1804‒1816, 1816‒1828, 1828‒1840, 1840‒1852 and 1852‒1864. The 

majority of colonies were established at the initial stage of foundation 

period. 
One of the maps presents religion situation in the settlement. 

Lutherans and Catholics took part in the settlement. The map contains 

information about the religion of the inhabitants as well as the loca-
tion of religious buildings (church and houses of prayer). 

The colonists gave the settlements German names, however, all 

settlements were renamed during the 20th century. After the depor-
tation of the Germans, Russian names were given to the settlements 

and part of them was included in neighboring ones. Some settlements 

were deregistered because the residents left their homes forever. 

In 1945 German settlements lost their initial names. In the 1950s, 
some settlements were excluded from the State register list (Hochheim, 

Blumenthal, Tiefenbrun, Waldorf Durlach and Hoffenthal).  
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Next map shows us current names of the settlements and the 

existing of the ones. In addition to the settlements that disappeared in 
the 1950s, Durlach and Neu-Nassau do not exist now. The process of 

localization of the settlement and clarification of its current name is 

carried out using the overlay of three-verst map and OSM standart. 
Water availability was decisive when setting up a settlement. 

Thus, we created the map, which shows base water supply for people. 

It shows the geographical features of the location of the colonies, water 

sources. The main water sources were the Kurkular, the Molochna and 
the Chungul rivers. The settlers also took water from wells and ravine 

(the lowering of the earth surface). 

For each settlement, a specific plot of land was allocated. Area 
of the settlements was determined by the population. Information on 

the size of land ownership is presented on the map. We took four years – 

1858, 1884, 1906 and 1913. The largest settlement was Heidelberg, 

the smallest – Durlach. 
We analyzed the number of yards in the settlements and next 

map shows the dynamics of the number of yards on marked dates: 

1843, 1864, 1884, 1896, 1913, 1925. Eventually, it is clear from the 
map that an upward tendency prevailed during the second part of XIX ‒ 

begining of XX century. However, in 1884 the number of yards was 

decreased and jumped considerably only in 1925.  
Other maps characterize the population density of the colonies 

in 1884, 1906 and 1913. The average population density fluctuated 

between 0.09 and 0.193 people per desyatina (1.09 hectar). Between 

1906 and 1913 the density slowed down. 
There were a lot of plants and factories in the settlements. The 

map shows the industrial composition and location of enterprises at 

the end of the 19th – beginning of the 20th centuries. Three maps show 
workshops indicating their specialization. For a more complete coverage 

of their location, information is presented in a regional aspect.  

Due to the fact that the main industry was flour milling, the 
distribution of mills is shown on a separate map. Mills were almost in 

every settlement. There was also an oil mill in Alexanderheim. 

The geography of drinking establishments, indicating their type, 

is presented in the proposed slide. There were only three Taverns, three 
restaurants, four pubs two wine cellars in 27 settlements. 
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The colonists were quite active in trade. In the settlements the 

most popular product was bread. The bread shops were almost every-
where in Prishibskaya volost. There were also manufactory stores, 

grocery stores, book shops, pharmacy. 

The education was important in the life of the colonists. Different 
types of educational institutions were available in every settlement. 

Educational network is presented on the map. There was elementary 

and specialized school in each settlement, and school for deafhead in 

Prishib. 
The third block are literature and sources related to the settle-

ment of Germans in the area of the Molochna River. Initially, it is 

planned to transfer data from these historical sources to Word and Excel. 
Next is the translation of this information into QGIS attribute data 

and the creation of their own maps on the history of the German settle-

ments. 

The main stages of creating new maps by students are creating 
a project in QGIS and choosing a base map; creating an attribute 

tables relating to the following aspects of the history of the Germans 

in Zaporizhzhia oblast: features of agriculture (Andrievskiy, 1915); 
forestry (SAZR, f. F-250, vol. 1, № 165); features of livestock (Materialy 

podvornoy perepisi, 1915); landownership (Krylova, 2010); significant 

events, famous residents ("O pozhertvovaniyakh", 1854); creating a 
layout of new maps; analysis of the maps. 

All data on the map should be confirmed by a link to an external 

resource (in word file). Time changes of individual indicators can be 

visualized with Time manager plugin. Additional information can be 
visualized through pop-up item.  

The main problems that may arise in the process of working 

with historical sources when creating maps. Sources often have in-
consistencies, are partially lost, incomprehensible and contradictory. 

The meaning of a certain piece of data cannot exist without interpre-

tations that are subjective by definition. And all these aspects must be 
taken into account when introducing a source into an information system. 

Additional problems arise when several sources are used in a 

historical study, primarily the coordination of these sources, the meaning 

of which depends on the spatial and temporal context. For example, 
land tenure censuses for different years often differ in accounting me-

thods, so it is difficult to compare or combine them. 
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The specificity of historical electronic cartography and historical 

geographic information systems is that their content should reflect 
not only a specific situation in the region being mapped, but also its 

development over a period of time. One of the tasks of historical carto-

graphy is to display the dynamics of objects fixed on the map: moving, 
changing boundaries, the emergence of new objects. In this case, it is 

important not only to put a list of events on the map, but also to show 

their sequence so that the card consumer can trace all significant changes 

from the initial conditions. It is the unresolved problems of spatio-
temporal analysis that led to the insufficient demand for GIS techno-

logies when working with the analysis of long historical processes. 

So, Jan Gregory believes that the map can represent only one of the 
components of the geographic information system for history – space 

(Gregory, 2003).  

The other two components – time and topic – are broadcast in 

the form of textual information or a combination of several cards at 
different time intervals. The starting point for this statement is the fact 

that initially in the GIS it was not possible to analyze time and space 

at the same time (Grishin, 2017). 
Conclusions. New socio-economic conditions for the development 

of Ukraine at the beginning of the XXI century require the formation 

of a powerful scientific, personnel potential of the country. The modern 
domestic economy can effectively develop if there are specialists 

who have consciously chosen a profession taking into account the real 

needs of society. The ongoing modernization of the education system 

is aimed at solving the problems of graduates entering the labor markets, 
and, consequently, at updating the system of pre-vocational and narrowly 

vocational education, which determines the state-wide need for rea-

lizing the life and professional self-determination of schoolchildren 
and students. That is why the priority is the concept of introducing 

GIS technologies into the training system for the development of new 

abilities and skills useful in the process of life and professional self-
determination of pupils and students in changing living conditions. 

The effective work of an educational institution in professional 

and personal orientation is built, on the one hand, taking into account 

the personal interests and abilities of the child, his rights to self-deter-
mination, and, on the other hand, socio-economic feasibility. For its 

implementation, new conditions must be created that meet the challenges 
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of the time when the school or university environment acquires the 

properties of a multicultural educational environment and becomes 
the epicenter of a wide educational space in which students form not 

only narrowly-oriented but also personal qualities. Such personal 

qualities include a developed historical, ecological, as well as multi-
cultural spatial worldview, aesthetic views and beliefs of a person 

based on the principles of tolerance, non-violence, which form a single 

picture of the world in consciousness and are the foundation of its 

productive activity. 
Currently, one of the priority areas of the process of informati-

zation of modern society is GIS using. It is significant that the use of 

GIS does not in itself implement the new educational paradigm of 
continuous learning, but is a powerful tool for putting it into practice. 

Of course, for the effective use of GIS in education, appropriate orga-

nization of the learning process, information and training resources, 

as well as the willingness and ability of teachers to work within the 
framework of the new educational paradigm are necessary. The pace 

of technological development, their cardinal change over the life of 

one generation, requires not only the development of new technological 
means, but also the understanding that this process will be constant. 

Modern GIS provide access, both for the teacher and students, 

to the electronic sources of cartographic information for the possibilities 
of its processing, which makes it possible to grow creatively based on 

their use in the educational process. The use of GIS for educational 

purposes involves the individualization of training based on interac-

tivity and optimization of training time. This direction is a strategic 
goal and is designated as the formation of a continuing education 

system. Achieving the prescribed goals is carried out through the in-

troduction of GIS in the organization of the educational process, which 
ensures the effective implementation of new learning models. 

The presence of computer equipment in a school or university 

in itself does not solve the issue of its effective use in the educational 
process. Most teachers do not have a sufficient level of information 

and communication competencies, course training and retraining prog-

rams for teachers are mainly not focused on the study and application 

of new information technologies in the educational process. Today,  
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given the needs of the development of education, the content and tech-

nology of conducting classes for students from the point of view of 
practice are not well developed. 

Despite the fact that GIS is currently widely used, research on 

the possibility and results of their use is practically absent, which 
suggests that there are contradictions between: the need for the for-

mation of competence of spatial analysis and thinking among graduates 

of secondary and higher educational institutions and insufficient 

theoretical research this phenomenon in modern pedagogical science. 
There is a problem of poorly developed methodological approaches 

to the use of modern information technologies in the existing educa-

tion system of Ukraine. 
There is also an objective need for the use of GIS in professio-

nal pedagogical activities for the formation of professional self-deter-

mination of students and advanced training of teachers. 

Using visualized historical sources, teaching methods which 
use historical maps in GIS significantly improve the learning process 

of schoolchildren and students. 

The use of historical GIS technologies contributes to the formation 
of students՚ skills: read the information of the historical maps; search 

for objects or information by given parameters, for example, by name; 

carry out calculations on digital maps; form the spatial thinking of 
students demonstrating the historical objects in three-dimension; create 

own digital maps especially the ones based on the results of student 

observations. In the future, we plan to undertake a more detailed study 

of foreign experience (methodology) of using the historical maps in 
GIS in the process of studying local history.  
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