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DEVELOPMENT OF AN INTERACTIVE MEMORY MAP OF THE HEROES
OF THE RUSSIAN-UKRAINIAN WAR

The purpose of this work is to develop a series of interactive maps of the memory of the heroes of the russian-
Ukrainian war, which will provide information about the fallen soldiers in the battle for the independence of Ukraine.
Methodology. To compile web maps of the memory of the fallen heroes of the Russian-Ukrainian war, the
appropriate ArcGIS-Online software was used. The data was collected from open sources, particularly from the
“Book of Memory of the Fallen for Ukraine” and “Memorial. Platform of Memory”. The database was created in MS
Excel and exported to the ArcGIS-Online cartographic service. As a result, we compiled a series of interactive maps
dedicated to the memory of the fallen heroes of the russian-Ukrainian war who defended Ukraine, in particular, the
Kyiv region at the beginning of the full-scale invasion, and a map of heroes who originally came from the Lviv
region. The scientific novelty and practical significance lie in the feasibility of creating interactive maps of the heroes
of the russian-Ukrainian war, which provide access to information about the contribution of each defender to the
struggle for the freedom of the state. This approach contributes to preserving historical memory, patriotic education of
youth, and forming national identity. The importance of this study is due to the need to introduce the latest
technologies into the process of preserving the memory of the exploits of Ukrainian heroes, as well as the relevance
of developing innovative solutions in the field of information technology to support national culture and history.

Key words: web cartography, ArcGIS, ArcGIS-online, cartographic web application, series of maps.

Introduction Here we would like to stress worldwide
experience in web-mapping and GIS in similar tasks.
In Lithuania, an interactive map has been created that
documents the locations of mass graves, ghettos, and
concentration camps associated with the Holocaust.
Users can view information about each site, including
photographs, documents, and eyewitness accounts. In
the United States, GIS is used to document historic
sites in national parks. The maps include information
about archaeological sites, historic structures, and
routes used by indigenous peoples. Several projects
have been implemented in Europe that depict key
battles, troop routes, and destroyed cities during
World War II. Such maps include data on bombing,
occupation, and liberation operations, allowing us to
see the scale of the conflict in spatial detail.

It is important for both Ukrainians and the
whole world to remember how bravely and
devotedly our soldiers defend their country because
who knows what could have happened without
their most precious sacrifices. The background to
the full-scale invasion was the non-signing of the
Association Agreement with the European Union
(2012) and the protests on Maidan Nezalezhnosti in
Kyiv (2014), as well as the annexation of Crimea
by Russia (2014). The story of desperate resistance
began on February 24, 2022. Therefore, it is worth
not forgetting the people fighting to keep peace
worldwide. The history of the Russian-Ukrainian
war can be displayed using the ArcGIS Online
cartographic service, where interactive web maps
will be developed [ Yarema, et al., 2023; Gerych, et
al., 2023, Marchenko, et al., 2024].

An important priority is the accessibility and The purpose of this work is to develop a series of
usability of this data for a wide range of users. interactive maps of the memory of the heroes of the
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Russian-Ukrainian war, which will provide infor-
mation about the fallen soldiers in the battle for the
independence of Ukraine [Gerych, 2022; Boyko, &
Kuzmin, 2024; Yarema et al., 2024]. The history of
the Russian-Ukrainian war was depicted using the
ArcGIS-Online cartographic service, where interac-
tive web maps in memory of fallen heroes were
created. Web mapping is a branch of science,
technology, and production that combines computer
technology and cartography to develop, implement,
visualize, and transmit geospatial data via the Internet
[Muchlenhaus, 2013]. This covers not only the
technological aspects of creating and deploying inter-
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active maps but also theoretical issues such as using
web maps, their user-friendliness, visual tools of web
maps, and evaluation and optimization of technology
and workflows [Bandrova et al., 2014].

Data

Information was collected from open sources
that can be found on the Internet, namely from the
“Book of Memory of Those Who Fell for Ukraine”
[Book of Memory ... https://memorybook.org.ua/]
and “Memorial. Book of Memory” [Memorial ...
https://www.victims.memorial/]. After collecting
all the information, a database was created using
MS Excel.
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The database is structured in the following
order:

e serial number;

o full name;

o date of birth;

e place of birth;

e description;

e date of death;

e place of death;

e circumstances of death;

e photo;

o link to information from an open source.

Methodology

The research methodology for creating an
interactive memory map of the heroes of the
Russian-Ukrainian war is outlined in the following
sequence:

e analysis of existing sources of infor-
mation on war crimes and war victims;
determination of the possibility of collec-
ting spatial data on the consequences of hostilities;
use of the ArcGIS Online program for
social collection of spatial data (places, people,
event reporting form);
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o development of a program (WebMap
Application) that presents the collected data.

A separate section of the work is the
cartographic visualization of the heroes of Ukraine
who died in the fight for Ukraine. Despite a
significant number of studies devoted to perpe-
tuating the memory of the heroes of the Russian-
Ukrainian war, a number of aspects remain insuf-
ficiently developed. In particular: geographical
detailing, namely, insufficient information about
the birthplaces of the heroes in the context of their
contribution to the struggle for independence. The
lack of such data complicates a comprehensive
analysis of the geographical distribution of heroic
figures. Interactivity and accessibility of infor-
mation: traditional approaches do not always
provide convenient and understandable access to
information, which limits its use by a wide
audience. Actualization and updating: it is impor-
tant to create dynamic databases that are constantly
updated with new data [Repekhovych &Sossa,
2021, 2022]. The ArcGis-online topographic base
map was used to build web maps.

Results

After processing all the data, a web cartographic
application was created, which consists of a series of
web maps, which includes the following maps:

e a map of memory of the fallen heroes of
the Russian-Ukrainian war;

e a map of memory of the fallen heroes who
defended the Kyiv region at the beginning of the
full-scale invasion;

e a map of the memory of heroes who come
from the Lviv region.

Fig. 1 shows a map of fallen heroes of the
Russian-Ukrainian war.

Fig. 2 shows a map of the memory of the
heroes who defended the Kyiv region at the cost of
their lives.

Fig. 3 shows a map of memory of heroes who
gave their lives for independence from the
beginning of the full-scale invasion, who are
originally from the Lviv region.

Scientific novelty and practical significance

The research consists of developing interactive
maps of the heroes of the russian-Ukrainian war,
which provide open access to information about the
contribution of each defender to the struggle for the
independence of Ukraine. This approach contri-

butes to the preservation of national memory, the
upbringing of patriotism among young people, and
the strengthening of national consciousness. The
relevance of the work lies in the implementation of
innovative approaches in the field of information
technologies to support the historical and cultural
heritage. In addition, using interactive solutions
allows for creating new opportunities for popula-
rizing national history, increasing its accessibility
for a wide range of citizens, including young
people and the international community. The
integration of such technologies not only facilitates
the preservation of the memory of the exploits of
heroes but also acts as an effective tool in forming
a digital archive of national heritage, which is of
great importance to society.

The development of web cartography opens up
new visualization opportunities, transforming static
data into interactive resources that can be
effectively integrated into historical programs and
scientific research. The created interactive maps of
memory of fallen heroes of the Russian-Ukrainian
war allow studying and analyzing historical events.
Interdisciplinary cooperation between historians
and cartographers is also emerging. Such carto-
graphic web applications can serve to supplement
such sites as “Memorial. Platform of Memory” and
“Book of Memory of Fallen for Ukraine”.

Conclusions

The project “Developing interactive memory
maps of the heroes of the russian-Ukrainian war” is
an important step in preserving and transmitting
history and memory; it will become a kind of
testimony and remind us of the sacrifices and
heroism of the soldiers who defended their country,
to all of us and our next generation of Ukrainians.
Preserving and transmitting the history and me-
mory of the heroes who gave their lives for
Ukraine is an extremely important task. This helps
draw attention to their exploits and popularize them
for current and future generations. The web resou-
rce supports Ukrainian and English languages. The
following work stages are planned:

1) creation of a website in memory of fallen
students and graduates of the Lviv Polytechnic
National University;

2) creation of a memorial map of the fallen
heroes of the russian-Ukrainian war, buried on the
Field of Mars of the Lychakiv cemetery.
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Photos of the heroes are separately uploaded to Google Drive.
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Fig. 4. Photo of fallen heroes — students and graduates of Lviv Polytechnic National University
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CTBOPEHHS IHTEPAKTUBHOI KAPTHU IMAM’ 4TI TEPOIB
POCIMICBKO-YKPATHCBHKOI BIVHU

Mera po0OOTH — CTBOpEHHSI cepii IHTepaKTHBHUX KapT MaM’sTi TepoiB pociiicbKO-yKpaiHChKOI BifHH, SKa HaIacTh
iH(opMaIlito Mpo MONENIHX Y 00X 3a He3aJIeKHICTh YKpaiHu BoiHiB. Meromuka. [l ykinamaHHS BeOKapT mam’sTi
TIOJIETJTUX TepPOiB POCIHCHKO-YKpaiHCHKOI BifiHM BUKOPHCTaHO BiJNOBifHE nmporpamHe 3ade3neuenHs ArcGis-Online.
Jlani 3i0paHo 3 BiAKPUTHX IHTEpPHET-IpKepel, 30kpema 3 “Kuurm mam’sti monersimx 3a Ykpainy” ta “Memopian.
[Tnatdopma nam’srti”. basy manux crBopeHo B TabnmuHOoMy penaktopi Excel Ta excrioproBano B xaprorpadidHuii
cepBic ArcGis-Online. B pe3ynprari OTprManyu cepito iHTEpaKTUBHUX KapT, MPHUCBSYEHUX I1aM’sITi MOJIETJINX T'epoiB
POCiiicbKO-yKpalHChKOi BiliHM, sKi OopoHMIM YKpaiHy, 30kpema KwuiBmmHy, Ha mNOYaTKy HOBHOMAacHITaOHOTO
BTOPTHEHHS, Ta KapTy I'epoiB, siki pogoM i3 JIpBiBImHU. HaykoBa HOBHM3HA Ta MpakTUYHA 3HAYYIIICTh MOJSTAIOThH B
JIOLIJIHOCTI CTBOPEHHS IHTEPAKTUBHHUX KapT TepoiB POCIHCHKO-yKpaiHChKOI BiifHHM, siki 3abe3reyaTb JOCTYH 0
iH(pOpMaIii PO BHECOK KOXKHOT'O 3aXUCHHUKA y 00poThOy 3a cBOOOMYy AepkaBu. Takuid miaxin crpusie 30epekeHHIO
ICTOPUYHOI IaM’ATi, NaTPiOTHMHOMY BHXOBAaHHIO MOJIOJI, a TaKOK (OPMYBaHHIO HAaIllOHAJIBHOI iJEHTHYHOCTI.
BaknuBicTh IBOTO JTOCHIPKEHHSI 3yMOBJIEHA HEOOXIJHICTIO BIIPOBA/DKEHHS HOBITHIX TEXHOJIOTIH y 3a0e3nedeHHs
30epeKeHHsl aM’sITi TIPO MOJBUIH YKPATHCHKHMX T'epOiB, @ TAKOXK aKTyaJIBHICTIO PO3pO0IIEHHs 1HHOBALIIHUX pillleHb
y ctepi iHGOpMAIITHAX TEXHOIOTIH I MATPUMKH HAI[lOHAIBHOI KYJIBTYPH Ta 1CTOPII.

Kmiouosi criosa: BeOkaptorpadis, ArcGis, ArcGis-online, kaprorpadiunuii BeOJ0aTOK, cepist KapT.
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