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GEOINFORMATION SYSTEMS IN THE DEVELOPMENT OF INTERACTIVE
SCIENTIFIC HISTORICAL MAP “THE PEOPLE OF KAZAKHSTAN"”

The article is devoted to the development of the scientific historical interactive map “The People of
Kazakhstan”, using geoinformation and WEB technologies. The main objective of the interactive map is,
through the creation of historical and graphic maps and the accompanying scientific and reference mate-
rial, to reveal and highlight the consolidating role of the Kazakh nation, aimed to establishing social har-
mony, establishing interethnic peace, developing national unity and strengthening tolerance on ancient
Kazakh land. The important place on the Map is occupied by the Kazakhstan model of social harmony
and national unity, reflecting the processes of modernization of the public consciousness of Kazakhstan
people, the spiritual renewal of the Nation. The article describes the performed research work on the
development and implementation of the scientific historical interactive map “People of Kazakhstan” in
the form of an extensive information resource that provides for the systematization and collection of in-
formation on the historical periods of Kazakhstan’s development into a single geodatabase. Description
of the technical aspects of the Map implementation, development and vision of the concept, structure of
the project are provided, and information on the main components of the interactive map system is pro-
vided. The interactive historical map “The People of Kazakhstan” is intended to demonstrate the general
context of the formation events of the people of Kazakhstan, the tendencies of its formation in time and
space, the process of uniting the ethnic groups of Kazakhstan into one People.

Key words: historical period, interactive map, vector data, cartographic base, geoinformation systems.
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«Ka3akcTaH XaAKbl» MHTEPaKTUBTI FbIAbIMM TaPUXM KapTacCblH
)KacayAafbl reoaknaparTbik, XXyHeaep

Makana «KaszakcraH XaAKkbl» MHTEPAKTUBTI FbIAbIMU TAPUXM KApTacblH, reoaknaparTbik >xeHe WEB
TEXHOAOTMSAAAPADI MAiAAAAHA OTbIPbIN KYPACTbIPYFa apHaAFaH. MIHTepakTUBTI KapTaHbIH HEri3ri MiHAETI
TapUXM-TPaPUKTIK KapTaAapAbl KYpPacTblpy >KOHE COHbIMEH KOCa >KYPETiH FbIAbIMM-aHbIKTaMaAbIK,
MaTepmraA apKblAbl EXKEATT Ka3ak, >KEPIHAE KOFaMABIK, bIHTbIMAKTACTbIK, MeH 3THOCAPaAbIK, 6eABITIIAIKTi
OpHATy, XaAbIKTapAblH OIpPAIriH AAaMbITY MEH TOAEPaAHTTbIAbIFbIH HbIFaMTyFa OarblTTaAFaH, Kasak,
YATbIHbIH, HbIFAMTYLLIbl POAIH alwbin KepceTy. KapTaparbl MaHbI3Abl OPbIHAbI, Ka3aKCTAHAbIKTAPAbIH
KOFAMAbIK, CaHaCblH, YATTbIH pyXaHW >KaHFbIPYblH MOAEPHM3aALMsIAQY MPOLECTEPIH KepceTeTiH
KOFaMAbIK, bIHTbIMAKTACTbIK, MeH >KAAMbIYATTbIK, GIPAIKTIH Ka3akCTaHAbIK, MOAEAI araAbl. Makaraaa
KasakcTaH AamyblHbIH Tapuxmu keseHAep OoMbiHIa GipbiHFai reorpadmsAbik, MoAiMeTTep 6asacbiHAA
JKMHaKTay >KoHe XXYMeAeYAi KaMTaMachl3 eTeTiH KEHEMTIAreH aKknapaTTblk pecypc TypiHAeri «<KasakcTaH
XaAKbl» MHTEPAKTUBTI FbIAbIMM TapuXW KapTacblH KypacTblpy >X8He >Ky3ere acblpy OapbiCbiHAA
>KYPri3iAreH FblAbIMM-3epTTey XKYMbICTapbiHa cunatTama bepireai. KapTaHbl aasipaayAblH, TEXHUKAABIK,
acrekTepi, »kacay >XoHe AaMbITy KOHLENUMSICbI, >KOOaHbIH KYPbIAbIMbI MEH MHTEPaKTMBTI KapTaAap
>KYMECiHIH Heri3ri AepekTepiHiH cunatTamachl 6epineai. «KasakcTaH XaAKbl» MHTEPAKTUBTI FbIAbIMM
Tapuxm kapTackl KasakcTaH XaAKbIHbIH KAAbINTACYy OKMFAAAPbIHbIH, XKaAMbl MAa3MYHbIH, OHbIH YaKbIT NeH
KEeHICTIKTeri KaAblnTacy TeHAEHUMSIAAPbIH, Ka3akcTaHHbIH 3THUKAABIK, TOMTapbIH 6ip XaAblkKa 6ipikTipy
MpoueciH kepceTyre GarbITTaAFaH.

Ty¥iiH ce3aep: Tapmxm Ke3EHAEPI, MHTEPaKTMBTI KapTa, BEKTOPAbIK, MOAIMETTEpP, KapTorpadmsAbIK,
Heri3, reoaknapaTTbIK >XyheAep.
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leouHdopMaLMOHHbIE CUCTEMBI B pa3paboTke MHTEPAKTMBHOM
Hay4yHOM ncTtopuyeckon kaptbl «<Hapoa Kasaxcrana»

CraTbsl NOCBSLLEHa pa3paboTKe HayYHOM MCTOPUYECKON MHTEPaKTUBHOM KapThbl <Hapoa KasaxcraHa»
C rnpuMeHeHnem reouHgopmMaumoHHbix 1 WEB-TexHoAornit. OCHOBHOWM 3apayert MHTepPaKTMBHOM
KapTbl SIBASIETCS MOCPEACTBOM CO3AQHHbBIX MCTOPUKO-Tpagpuueckmx KapT M COMPOBOXKAQIOLWEro MX
Hay4HO-CMPaBOYHOr0 MaTepuasa pPackpbiTb U OCBETUTb KOHCOAMAMPYIOLLYIO POAb Ka3axCKOW Halumu,
HarnpaBAEHHYIO Ha YCTaHOBAEHME OOLLECTBEHHOrO COrAACUS$l, YCTAHOBAEHME MEXITHUUECKOrOo MMPa,
pasBMTHE HAPOAHOIO EAMHCTBA M YKPENAeHMe TOAEPAaHTHOCTM Ha APeBHeln Ka3axckon 3emae. BaxxHoe
mMecTto Ha KapTte 3aHumaet KasaxcraHckasi MOAEAb OOLLIECTBEHHOMO COrAacHs M O6LLEHALLMOHAALHOTO
€AMHCTBA, OTpaXkaloLLast NPOLLECChl MOAEPHM3ALMM OBLLECTBEHHOIO CO3HAHUS Ka3axCTaHLEB, AYXOBHOIO
06HOBAeHMs Haumn. B cTaTbe AaeTcs onmcaHue BbIMOAHEHHbIX HAay4YHO-UCCAEAOBATEABCKMX PaboT Mo
pa3paboTKe 1 peaamsaLMn HayYHOM MCTOPUYECKOW MHTepPaKTUBHOM KapTbl <Hapoa KasaxcraHa» B BUae
06LLMPHOrO MHHOPMALIMOHHOTO pecypca, 06ecrneumBaloLLEero cMcTemMaTmnsanmnio n cbop B eAnHyto 6asy
reoAaHHbIX MHbopMaLmm Mo MCTopnyeckmm nepruosam passutms KasaxcraHa. [NprBoanTca onncaHue
TEXHMYECKMX acneKToB peaAnsaumm KapTbl, paspaboTka 1 BUAEHUE KOHLIEMNLMU, CTPYKTYPbI MPOeKTa 1
NMPUBOASITCS CBEAEHMSI 06 OCHOBHbIX KOMMOHEHTaX CUCTEMbl MHTEPAKTUBHOW KapTbl. MHTepakTMBHas
uctopmyeckas kapta «Hapoa KasaxcraHa» npusBaHa AEMOHCTPMPOBaTb OOLLMIA KOHTEKCT COObITUIA
chopmmpoBaHms Hapoaa KasaxcTaHa, TeHAeHUMM ero (hopMMpPOBaHMS BO BPEMEHM W B MPOCTPAHCTBE,
npouecc eAnHeHust 3THocoB KasaxctaHa B oAMH Hapoa.,.

KAroueBble cAoBa: MCTOPUYECKUIA MEPUOA, MHTEPAKTMBHAS KapTa, BEKTOPHbIE AaHHble, KapTorpa-
¢nyeckast 0CHOBa, reonH(OPMaLMOHHbIE CUCTEMDI.

Introduction

The project was implemented on the Order of the
Ministry of Education and Science of the Republic
of Kazakhstan by the following scientific-research
institutes: “Ch. Valikhanov Institute of History and
Ethnology” RSBSE, “Institute of Geography” LLP
and “Institute of Information and Computational
Technologies” RSE on the REU.

Kazakhstan is a country, where representatives
of more than 100 ethnicities live peacefully.
According to the latest National Population Census,
129 ethnic groups live in Kazakhstan. The reasons
for such a diversity of nationalities are associated
with the history of the movement of peoples and
the military gains in Central Asia. In earlier times,
the Great Silk Road passed through the territory of
the country. As a result, before the founding of the
Soviet Union, Kazakhstan became home to a huge
number of peoples: Kazakhs, Uzbeks, Turkmens,
Kirghizes, Persians, Chinese, Uighurs, Tunguses,
Russians, Ukrainians, Tatars and many others. Also
after the end of the Second World War, some peoples
were deported to Kazakhstan and representatives of
other nationalities - Koreans, Germans, Chechens,
Ingushes, Poles, Crimean Tatars, Turks, Greeks,
many of whom were victims of deportations, began
to live here.

The importance of the formation of historical
consciousness, the preservation of historical
memory in modern conditions is very great. First of
all, it ensures people’s awareness of the fact that they
constitute a single nation, united by a commonness
of historical destiny, traditions, culture, language
and psychological traits. At various stages of their
development, the tribes, peoples, nations strove to
preserve the memory of their past in various forms:
from oral traditions and heroic epics, when there
was no written language, to all kinds of written
storytelling, imaginative writings, scientific papers,
monuments of fine art. This contributed to the self-
affirmation of this community of people as a nation.
Therefore, the study of history and the formation of
historical consciousness gain practical importance
in modern conditions.

The interactive historical map “The People
of Kazakhstan” is aimed at demonstrating the
general context of the events of the formation of
the Kazakhstan’s people, the trends of its formation
in time and space, the process of unification of the
ethnic groups of Kazakhstan into single People.
The creation of the Map contributes to solving the
tasks of the formation of the national historical
consciousness of young people, the need to help them
preserve national traditions, the sense of belonging
to their people, the sense of citizenship, personal
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responsibility for its security and the integrity of the
homeland, pride in its history.

In order to ensure the convenience of use,
the interactive historical map “The People of
Kazakhstan” is compiled in 3 languages (Kazakh,
Russian, English) and is presented in the form of
a stylized dynamic Web-resource and is available
on the official site of the People’s Assembly of
Kazakhstan http://assembly.kz/ru for anyone who
wants to study the history ofthe people of Kazakhstan
anywhere in the world and at any convenient time.
(http://assembly.kz/ru).

Materials and Methods of research

It is most conveniently to trace historical
changes in the distribution and movement of the
population due to political, economic, socio-
demographic and other factors through cartographic
visualization of the situation. Creation of the “The
People of Kazakhstan” series of maps by means of
a cartogram using administrative formations of this
or that period as units of mapping, carrying out the
geo-information analysis (visual), obtaining results
in the form of thematic maps of interrelationships
were carried out using the fully-functioning ArcGIS
10.3 geoinformation system.

Geoinformation technologies (GIS) have great
possibilities of reflection, analysis and modeling
of spatial objects and phenomena in comparison
with traditional methods. GIS makes it possible to
develop and implement cartographic and thematic
databases of different hierarchical level and
territorial coverage. Application of them allowed
propelling the solution of spatial problems to new
heights. The essence of geographic information
systems is that they make it possible to collect data,
create databases, enter them into computer systems,
store, process and convert, and then issue them for
users on their requests, often in cartographic form or
in the form of tables, graphs, texts. (Evangelidis K.
etal. 2018)

All cartographic information of “The People of
Kazakhstan™ interactive historical map is developed
and presented in the form of thematic vector layers
with a database, reflecting the ethnic foundations of
the Kazakh people from the VII century B.C. to the
beginning of the XIII century A.D., the settlement of
tribes within the Kazakh steppe, ethno-demographic
indicators of the population, as well as the modern
period of the human population of Kazakhstan.

Conceptual foundations for the creation of “The
People of Kazakhstan™ interactive map, as well
as other cartographic works, are determined and
provided by:
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—the system of visual and expressive cartographic
works integrated by a general objective, the unity of
methodology and consistency of results;

— the concept focused on cartographic support
of state, regional and industry-based programs for
socio-economic development and protection of the
natural environment;

— common methodological
creating cartographic products;

— the principles and methods of qualimetry
through the integration of time, territorial, inter-
component indicators;

— the system of targeted indicators of atlas
mapping, displayed in maps: the inventory-
assessment, forecast, advisory, control ones, with
current databases (A.R. Medeu 2014: 45).

In general, the creation of “The People of
Kazakhstan” interactive map is based on modern
trends in science - interdisciplinary complexity,
systemacity, the application of geoinformation
technologies, traditional, remote and innovative
methods. The works were performed using the
results of previous studies, proven author’s methods
of assessment, forecasting, mapping and planning.
Methods of mathematical modeling are widely
applied. (A.M. Berlyant 2014, V.P. Raklov 2014,
LK. Lurie 2016)

approaches to

Results and discussion

According to the developed concept, “The
People of Kazakhstan™ interactive map is presented
in the form of horizontal and vertical sections,
displaying historical and geographical data. The
horizontal section shows a chronology of events
- historical periods of formation, demographic
growth, migration and resettlement of ethnic groups
in the territory of Kazakhstan. The vertical section
describes historical events and the development
of ethnic groups in certain historical periods. As a
result, the following is displayed: the state-forming
mission of the Kazakh nation in the process of
consolidation of all ethnic groups on the Kazakh
land; resettlement of ethnicities of Kazakhstan over
the regions and districts of Kazakhstan (taking into
account the changes in administrative-territorial
division within the country (if necessary) and state
borders, starting from ancient times and till the
present. A detailed section demonstrates ethno-
demographic, cultural-ethical characteristics of
each ethnic group, in particular, the dynamics of
numbers, specific density, resettlement, ethnic
history, economics, ethnographic characteristics,
during the entire period of historical development in
the territory of Kazakhstan.
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The process of creating the interactive historical
Map has passed through a series of important
stages. The comprehensive inventory-assessment
stage for the collection and systematization of data
on the history of the population of Kazakhstan can
be considered as the first stage. Coordination of
the works on the issues of thematic cartography
was implemented by the historians of the “Ch.
Valikhanov Institute of History and Ethnology”
Republican State Budget-Supported Enterprise.

Modern domestic historiography conditionally
singles out five, sometimes six, major periods
in the history of Kazakhstan. These are the most
ancient, ancient, medieval periods, early modern
and contemporary times. In contemporary times,
the history of Kazakhstan in the Soviet period
and the history in the period of independence are
distinguished. It made it possible to identify 5
thematic units in “The People of Kazakhstan”
interactive historical map (1 — History of the Great
Steppe; 2 — On the path to independence: from the
history of the formation of the people of Kazakhstan;
3 — Memory for the sake of the future; 4 — the
Kazakhstan’s model of social harmony and national
unity “Kazakhstan is the Nation of the One Future”
by N. Nazarbayev; 5 — Thanksgiving Day). These
units are considered as separate information pages
in the framework of the Interactive Map, while an
interactive historical map provides interaction of
users with historical and geographical material
based on the name and task setting of the map.

In the most ancient period, Kazakhstan has
passed a stage from the emergence of the first man
and to the formation of human societies, and this
period corresponds chronologically to the Stone and
Bronze Ages.

The second chronological stage of the most
ancient period of the history of Kazakhstan is the
Bronze Age (II century B.C. - VIII century B.C.).
Its beginning can be attributed to the end of the II
millennium B.C., when the ancient tribes mastered
the production of bronze products.

In the VIII-IV centuries B.C., various Scythian-
Saka tribal associations lived on the territory of
Kazakhstan and adjacent regions, then at the turn
of the Common Era, the first state formations of
Yuezhi, Huns, Usuns and Kangyu appeared here
(O.V. Korenets 2013:5). The disintegration of tribal
associations served as an objective factor for the
appearance in the first centuries of the Turkic tribes,
who were mobile, proficient in horse-drawn archery
as real nomads. The unification of the tribes led to the
formation of a huge empire - the Turkic Kaganate,
which lost its power and split into two states by the

mid-600s. Later, the Arabs and the Chinese perform
expansion into this territory. The Talas battle (in 751)
between the Karluks, the Byurgeshes, the Arabs and
the Chinese stopped the intentions to spread Chinese
influence to Central Asia for many centuries. The
Mongolian period of governing is characterized
by a tectonic change in the world order on a vast
territory. The collapse of this empire contributed to
the formation of the Kazakh Khanate in the middle
of the XV century under the leadership of Zhanibek
and Kerey. Despite the invasions of Kalmyk Oirats,
the Kazakh Khanate managed to be preserved as an
independent state formation until the entry of the
Kazakh zhuzes (Junior (the Kishi) - 1731, Middle
(the Orta) - 1735 and Senior (the Uly) - 1848) into
the Russian Empire. The loss of independence and
the change of state borders in the colonial period in
the conditions of the USSR were accompanied by
loss of land, economic and political independence.
Kazakhstan was part of the Soviet Union as a quasi-
sovereign state (M.K. Abuseitova 2010:120).

The XX century, which wasrich in various events,
made a dramatic difference in the life of the Kazakh
steppe. The first two decades of the century were
marked by major revolutionary events that radically
changed the political structure of Kazakhstan and
the entire Russian Empire, which was replaced
by Soviet Russia. The first two decades (1917-
1937) of the Soviet regime were accompanied by
major social experiments of Communists - military
communism, a new economic policy, the forceful
collectivization of agriculture, industrialization,
mass political repressions. In the 1920s, Kazakhstan
experienced a period of administrative and territorial
transformations, when it gained modern borders as
a result of the national-state boundary settlement.
Pervasive forced collectivization of agriculture
caused a great famine in the Kazakh steppe, which
resulted in the loss of half of the Kazakh population.
During the Second World War of 1941-1945,
Kazakhstan has become an important armory of
the front. In 1954, there was mass development of
virgin and fallow lands in the country, which had its
positive and negative consequences. The aggravation
of crisis phenomena in the economy of Kazakhstan
and the whole country from the 1960s to the early
1980s eventually led to the collapse of the Soviet
Union and the formation of new independent states.

First of all, with the gaining of independence
(December 1991), Kazakhstan finally adjusted
and legally formalized its borders along the entire
perimeter with neighboring countries. It has all the
attributes and symbols of statehood and is recognized
by the international community. The independence
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of the state formation of the Republic of Kazakhstan,
for the first time established on a new international
legal basis, makes it possible today to celebrate the
550th anniversary of the Kazakh statehood.

On December 16, 1991, Kazakhstan adopted the
Constitutional Law “On State Independence of the
Republic of Kazakhstan”, which finally completed
the constitutional formation of our country as an
independent, new state on the world map. Over the
years of independence of the Republic of Kazakhstan
under the leadership of the First President of the
country N.A. Nazarbayev, all the attributes of
real sovereignty were enshrined, and the socially-
oriented democratic state, based on the principles
of sustainable development, is being actively built
(Z.E. Kabul’dinov, M.N., Kalimoldaev, A.R Medeu
2017:35).

Each section of the interactive map is
accompanied by a thematic quote from the President
of the Republic of Kazakhstan, showing the complex
history of the formation of a polyethnic nation of
Kazakhstan for the period from the Kazakh Khanate
to modern Kazakhstan - the period of Independence.

Another important stage of the works was the
transformation of information into a cartographic
vector format in the form of layers of “The People
of Kazakhstan” interactive map. The work was
performed by GIS specialists of the Institute of
Geography LLP. Vector layers with the display of
the thematic historical information by the periods
and the cartographic bases were created in the GDB
(Geographic Database) in the *gdb format, in the
form of classes of spatial objects, in geographic
information systems on the basis of the application
of licensed ESRI software products: ArcGIS 10.2.

Traditional methods for creating and using
digital vector bases include the definition of a
mathematical framework as a necessary element.
The mathematical framework includes the theory
of cartographic projections, their application, scale,
division of sheets, coordinate grids built in a given
geodetic system, as well as nomenclature of maps.
(Tomlinson R. 2003)

WGS 84 (World Geodetic System of 1984)
is used in international practice as a standard for
the calculation of locations, distances and other
parameters. In addition, it is also necessary to
represent the displayed on the map territories
with known coordinates in any projection. This is
important, since knowledge about the position of
the compiled maps in space is a prerequisite for
dealing with cartographic information in the GIS.
Mathematical formulas are used to bring spherical
geographical coordinates to two plane coordinates,

20

and the transformation process is defined as
a cartographic projection (L.M. Bugayevskiy
1998:111).

In order to choose the most suitable projection, in
our case, such aspect as preservation of equidistance
in the mapping of the vast area of the earth’s surface
that the Republic of Kazakhstan occupies was taken
into account. Therefore, we chose an equidistant
conic projection with the definition of the central
meridian and standard parallels as the projection
for creating a digital topographic basis and all
topographic layers.

A single spatial reference of all layers of maps
is an important condition for the rules of topology,
which is especially relevant when creating an
electronic version of maps. For this purpose, all
classes of spatial objects were grouped into object
datasets. The sets were traditionally organized
according to subjects: hydrography, administrative-
territorial units, etc.

Digitization of the cartographic base represented
by administrative-territorial division, settlements
and hydrographic network was carried out on the
basis of paper topographic maps at the scale of 1:1
000 000, which were compiled in 1984, as well as
the latest digital satellite imagery. All objects of the
digital cartographic base were represented in the
form of classes of spatial objects (point, linear and
area) - a digital representation of the reality object
(digital terrain model) containing its location, a set
of properties, characteristics and attributes.

The “Administrative-Territorial Division” class
of' spatial objects (vector layers) contains information
on the general border of Kazakhstan, the boundaries
of administrative areas in the form of polygonal
and linear layers. The attribute table of these layers
contains data with the name of regions and the
Classifier of Administrative-Territorial Objects
(CATO). The territorial-administrative borders
visualize both the current situation with the latest
changes and the inclusion of new administrative
districts, as well as each historical period of the
country’s development, when the internal structure
and configuration of administrative units were
changing (Figure 1). In addition, changes in the state
borders of Kazakhstan with neighboring countries
were taken into account.

The “Settlements” class of spatial objects of
the object dataset on modern population centers of
Kazakhstan was created with the use of CATO of
the settlements of Kazakhstan, the reference copy
of which is maintained by the Agency for Statistics
of the Republic of Kazakhstan. The entire set of
objects of the administrative-territorial division
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of the Republic of Kazakhstan is divided in it into
groups that are located at levels according to their
administrative subordination. Each level includes
objects directly subordinate to the objects of the

previous level. The modern state of administrative-
territorial objects, including population centers, is
distributed among five levels, which are presented
in Table 1.

Figure 1 — Fragment of mapping layers of the state and administrative borders in ArcGIS

Table 1 — Levels of administrative-territorial objects and population centers

Level CATO

PC

Regions

| LS . .
Cities of national significance

Districts in the city of national significance
I Districts
Cities of regional subordinance

Cities of national significance

Districts in the city of regional subordinance
Cities of district subordinance

Districts in the city of national significance®)
Cities of regional subordinance

1 Townships
Counties (aul/rural)
- Districts in the city of regional subordinance*)
Cities of district subordinance
v .
Townships
Auls/villages with a population size of 50 or more people
v - Peasant and other settlements with a population of less than

50 people

*) It is considered as PC conditionally, as it is an integral

part of the city
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With the application of the classification
developed by the Agency for Statistics of the
Republic of Kazakhstan, vector layers having a
spatially and administratively precise reference
were created for all population centers of
Kazakhstan.

In order to create the digital cartographic base
of Kazakhstan, rivers (in linear classes of spatial
objects), lakes (in polygonal classes of spatial

objects) were vectorized. The obtained vector
layers of watercourses and reservoirs contain
attribute tables with names of hydrographic objects.
The contours of the coastal lines of all water bodies
in the territory of Kazakhstan were specified,
updated and classified according to the LANDSAT
satellite imagery. The data from a topographic
base at a scale of 1:1 000 000, LANDSAT space
images were also used for the vectorization of the

Figure 2 — Example of the use of the LANDSAT space images for the creation of the vector layer of rivers

layer of watercourses. Digitization was carried
out at a detailing of 1:50 000 and covered the
entire territory of Kazakhstan. Based on the use
of topographic maps and the latest digital satellite
imagery, a linear layer of watercourses was created
(Figure 2).

The inscriptions of objects are made on the
map based on the attributes of the layer of data on
proper names of objects in the table. The margins
with supplemental characteristics of the object
contain (quantitative or qualitative) information
for this object. The inscriptions for the objects of
the digital base are simplified in comparison with
the traditional ones, since complex, multi-layered
conditional marks essentially inhibit the output of
the map to the screen.
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Vectorization of thematic historical layers of
maps was carried out on the basis of the performed
systematization and classification of historical
materials in accordance with the requirements of
digital cartography.

For the first time in ethno-cartographic practice,
the ethnic history of the peoples of Kazakhstan was
grouped in the legend of the electronic historical
map according to the chronological principle. The
interactive map is represented by the following main
elements: stylistically compiled map of Kazakhstan
with the indication of the modern borders of our
country. Each historical period is supplemented
by an information unit displaying text and graphic
data corresponding to the selected historical period.
Elements of the detailed section are displayed
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in the pop-up data window when clicking on the
corresponding object of the map.

Along with this, the development of a computer
model for storing and presenting historical and
GIS data was carried out by the specialists of
the “Institute of Information and Computational
Technologies” RSE on the REU. The model
of representing historical data is a document-
oriented object in the JSON format stored in the
MongoDB non-relational database (https://www.
mongodb.com). MongoDB is a document-oriented
opensource database management system that
does not require a description of the scheme of
tables, and which is classified as NoSQ DBMS.
This system applies JSON-like documents and a
database schema. Each record of historical data
in this system is bound to the corresponding layer

of the geoinformation system. Geoinformation
data are managed in raster and vector format by
the Quantum GIS (QGIS) server of GIS data.
QGIS is a popular opensource GIS that has a wide
range of capabilities (https://www.qgis.org/). The
application of QGIS was aimed at making the use
of geoinformation systems easy and understandable
for the user. The interface of Quantum GIS is much
more understandable for an inexperienced user
than the interface of, for instance, GRASS (on
which QGIS is largely based), and in some aspects
even exceeds the widespread GIS. The interface of
Quantum GIS was created using the Qt toolkit. This
system made it possible to process electronic maps
compiled with the use of the ArcGIS platform. The
example of the QGIS system interface is shown in
Figure 3.

Figure 3 — Main window of the QGIS platform

The interface of the interactive map is
represented by the following main elements:

— A stylistically compiled map of Kazakhstan
and neighboring countries.

— Maps navigation tools;

— Information unit, which is the main element
of the display of text and graphic information,

displaying data corresponding to the selected time
period;

— Animated context data displayed over the
map, visually displaying the changes in the selected
time period; Individual map montages are presented
in Figures 4-8.
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Figure 4 — Ethnic foundations of the Kazakh people (the III century B.C. — the V century A.D.)

Figure 5 — Kazakhstan in the XVIII century
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Figure 6 — Kazakh steppe and Turkestan in the XIX century

Figure 7 — Formation of the ethnic composition of Kazakhstan in 1954-1959.
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Figure 8 — Road map of the world and historical memory

The technical conditions (for example, the
standard dimensions of graphic symbols), aesthetic
moments (for example, visual balance of the entire
composition) and especially the fundamental
requirements aiming at correctly displaying the
intent of the map, ensuring its ideological value and
convenience in using it, were taken into account in
the development of the maps.

Conclusion

“The People of Kazakhstan” scientific interactive
historical map will become a kind of breakthrough
in the field of dissemination of historical information
also in the modern educational process, since
the application of innovative computer and GIS
technologies will make it possible to improve the

perception of the user of scientific products. The map
is available in the form of a Web-based application,
which will allow ensuring rapid and large-scale
delivery of information to a wide range of Internet
users. The cartographic interface will provide standard
capabilities for working with maps: obtaining
information on the object, visualizing thematic maps.
According to its informative value, the electronic
map can replace a huge paper information material of
a school and university textbook.

Potential users of “The People of Kazakhstan”
interactive scientific historical map are state bodies,
scientific-research, educational and cultural-
educational organizations, national-cultural
associations, business sphere, domestic and foreign
scientists, ordinary citizens and the People of
Kazakhstan as a whole.
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