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Annotation: Spatial specificities of migrations in population of Ukraine are discussed on
the basis of map models (map diagrams, cartograms, map schemes of quantitative
background, isolines). Territorial differences in interstate and interregional
migrations in the pre-war time, the period of Russia’s hybrid war against Ukraine,
and the full-scale war are put under analysis. Destinations and the value of migrant
departures/arrivals are disclosed, as well as their effect on the dynamics of
population number in Ukraine and its regions.

1. INTRODUCTION

Migrations of population represent a spectacular indicator of disproportions in the levels
of economic and social development in both single regional centers and the whole regions; in
conditions, level and quantity of life on these territories; in inter-ethnic and inter-confessional
relations, in ecological and political situation, etc. Migration problems in Ukraine essentially
aggravated with Russian aggression in 2014 having seriously affected the causes for migration,
their value, directions, consequences, etc.

2. ANALYSIS OF LATEST STUDIES AND PUBLICATIONS

Methodological and methodical aspects of study of the migrations are found in the works by
Khomra et al. (1998), Dzhaman (2002), Vysochyn (2007), Zapadniuk (2011), Pozniak (2002),
Puhach (2012), etc. However, there were factually none scientific works on geography of
migrations of Ukrainian population since Russian aggression in 2014. A question was at last raised
in 2023 by Dzhaman, Dzhaman (2023a, b, c,d), as well as by Dzhaman et al. (2023), and
Lozova (2023). The present study, making use of the GIS-based cartography, aims at highlighting
territorial differences in and spatial specificities of Ukrainian population migrations in conditions
of the present day.
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3. STUDY METHODS AND TECHNIQUES

General scientific methods have been made use of in the course of this study, namely, those
of comparison, generalization, abstracting, systems-structural analysis, as well as concrete
scientific methods have been applied, such as statistical, mathematical (determination of
coefficients of correlation), of retrospective-chorological analysis, grouping and typification of
geographical objects (administrative-territorial units).

Mapping stays to be a traditional and substantial method in geographical studies of migrations
possessing the advantages of territoriality and visual clarity. The scale, directions, intensity and
dynamics of migration flows are mapped as map diagrams, cartograms, quantitative background,
indications (lines) of movement through the settlement net, administrative-territorial units, isolines,
areas, etc. The map functions as the carrier of geospatial information possessing informational
capacity and simultaneously being its keeper and transmitter. The map is also the source of new
knowledge gained by way of the analysis, synthesis and transformation of information available on it.

GIS-based technologies essentially strengthen the scope of cartographic method. Geo-
informational system with its means for visualization is not a «static» and, therefore, a «single-
use» informational source, but an active and multi-functional database with continuous data
seeding and renewal. Added with special software, GlS-based technologies allow for the
development of different geographical maps and can read available information from them,
accomplish cartometric analysis, and combine the analysis of different maps.

The data available with the Ukrainian Statistical Annuals, the United Nations’ International
Organization for Migration, the Ministry for Social Policy of Ukraine, the United Nations’ Refugee
Agency, and the Cedos Analytical Center have become the informational basis for the study of
migration flows.

4. RESULTS AND DISCUSSION

In the hardest wartime period there appear multidirectional flows of forced migrations
(interstate, interregional, intro-regional, local) that possess complicated structure of migrants. The
complex study of territorial specificities of migrations requires generalization of substantial
volume of primary data of subsequent multiple use, e.g., in the analysis of absolute values,
calculation of relative parameters, establishment of mutual relations and dependencies between
the values, study of retrospective specificities of the dynamics of migration flows, disclosure of
chorological regularities of the phenomena and processes, etc. The efficiency of the study of
migration processes rises if added with the computing and GIS-based technologies.

The present study was performed with the use of QGIS that suggested further capabilities of
map development, viewing and edition, study of spatial geo-data, creation and edition of shape-
files and feature layers. The product’s free access from the official site with the open source code
for installation and use has become its additional advantage.

GIS-technologies do not only allow for collection, storage and processing of primary
information but for its analysis with precise spatial display of geographical information possessing
attributive characteristics with the help of map models. Among major ways of cartographic study
of population migrations we should outline map diagrams, cartograms, quantitative background,
and the signs of movement, isolines, etc.

To assess geography of migration flows in population of Ukraine in conditions of hybrid war
(2014-2021) it seemed reasonable to compare them to those in the pre-war period. The
dominance of emigration over immigration (net migration in Ukraine within 1994-2004 was
negative amounting to —853,7 thousand people) came to its end in 2005 when net migration
became positive (+4,6 thousand people), and, beginning from 2006, the figures became stable at
the annual level of +23,3 thousand people on the average in 2006—2013 (with total amount of
+186,4 thousand people). The slightly negative net migration figures were observed only in the
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Zakarpattia (-0,3 thousand people) and Rivne (-0,2 thousand people) oblasts, while all other
administrative units manifested growth with the Odessa Oblast showing the maximum
(+5,2 thousand people annually), followed by the city of Kyiv (+3,5 thousand people), Autonomous
Republic of Crimea (+2,9 thousand people), Kharkiv Oblast (+2,8 thousand people), Donetsk Oblast
(+1,4 thousand people), and Dnipropetrovsk Oblast (+1,1 thousand people).

Spatial (regional) specificities of interstate migration in population of Ukraine are shown on
the maps as follows:

—number of immigrants — «Interstate Migration of Population of Ukraine. Immigration (2006—2013)»
(see Fig. 1): map diagram shows absolute average figures of arrivals (people / year), while
cartogram — relative figures (people / per 10 000 available people per year);

—number of emigrants — «Interstate Migration of Population of Ukraine. Emigration (2006—2013)»
(see Fig. 2): map diagram shows absolute average figures of departures (people / year), while
cartogram — relative figures (people / per 10 000 available people per year);

— net interstate migration — «Migration Growth (Net Migration) of Interstate Migration of Population
of Ukraine (2006—-2013)» (see Fig. 3): quantitative background shows absolute average figures of
net migration (people / year).

Some spatial regularities in interregional migration have been traced to be as follows:

— the capital city became the most attractive force (Kyiv manifested +15,8 thousand people of annual
growth);

— the number of population increased in the Kyiv Oblast (+3,7 thousand people) on the north, Kharkiv
Oblast (+2,0 thousand people) on the east, Odessa Oblast (+1,8 thousand people), Sevastopol (+1,6
thousand people), Autonomous Republic of Crimea (+0,9 thousand people) on the south, and
Chernivtsi Oblast (+0,5 thousand people) on the west;

— the majority of regions (20) showed the interregional out migration;

—the maximal negative net migration was characteristic for the Luhansk Oblast (-3,3 thousand
people annually), Kirovograd Oblast (-2,8 thousand people), Donetsk Oblast (-2,5 thousand
people), and Kherson Oblast (—2,1 thousand people) (Dzhaman, Dzhaman 2023a).

The Russia’s war aggression against Ukraine in 2014 has made Ukrainians leave their homes
on the temporarily occupied territories of the Autonomous Republic of Crimea, city of Sevastopol,
and the part of the temporarily occupied territories of the Donetsk Oblast and Luhansk Oblast in
search of safety either in the middle of the country or abroad. It was time when internally
displaced persons (IDP), a new category of forced migrants appeared in Ukraine. According to the
materials available with the Ministry of Social Policy of Ukraine, 1459,2 thousand internally
displaced persons were registered in the country in 2021. The majority of IDPs could be found in
the Donetsk, Luhansk, Kharkiv, Dnipropetrovsk, Kyiv, Zaporizhzhia, Odessa, Poltava, Kherson
administrative oblasts, and the city of Kyiv (Filipchuk et al. 2022).

In conditions of war (2014-2021), the migration balance was still positive, but its volume was
down by 30,2 % if compared to the pre-war period and showed +16,3 thousand people as the
average annual value (save for temporarily occupied territories of the Autonomous Republic of
Crimea, city of Sevastopol and the part of the temporarily occupied territories of the Donetsk
Oblast and Luhansk Oblast in the absence of the official statistical information). The negative net
interstate migration was already observed in 3 administrative oblasts with significant decrease of
growth of interstate migrants in the Donetsk Oblast (6,6 times), Odessa Oblast (2,4 times),
Dnipropetrovsk Oblast (1,8 times) and other administrative oblasts; positive net interstate
migration have become insignificant in the majority of regions, but, at the same time, the number
of population of the Kyiv Oblast grew 1,7 times due to interstate migration (see Fig. 4).
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Fig. 2. Interstate Migration of Population of Ukraine. Emigration (2006-2013)

The divide between the regional values of interregional migration grew (in comparison to the
pre-war period) 1,6 times. Situation also became different in the regions manifesting extreme (the
biggest and the least) values. The Kyiv Oblast was the most attractive locality for the migrants from
other Ukrainian regions with net interregional migration having been grown 5,5 times. It was due to
this type of migration that the number of population grew in the city of Kyiv, and Kharkiv, Odessa,
Dnipropetrovsk, Lviv, and Ivano-Frankivsk administrative oblasts. Significantly increased the number of
those who left the territories near the combat areas (Donetsk, Luhansk, Zaporizhzhia together with
Kherson and Mykolayiv administrative oblasts) (Dzhaman, Dzhaman 2023a).
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Fig. 3. Migration Growth (Net Migration) of Interstate Migration of Population of Ukraine in 2006—-2013
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Fig. 4. Migration Growth (Net Migration) of Interstate Migration of Population of Ukraine in 2014-2021

Positive migration balance (all migration flows) was observed in 9 regions, inclusive of as
follows:

—the biggest growth was manifested by the Kyiv Oblast (+21,7 thousand people annually on the
average) and the city of Kyiv (+10,3 thousand people);

—Odessa and Kharkiv oblasts, due to all migrations, showed +5,3 and +5,5 thousand people
correspondingly;

— Lviv and Dnipropetrovsk oblasts — +1,9 and +2,6 thousand people correspondingly;

— positive migration balance was also observed in Ivano-Frankivsk, Poltava and Chernivtsi
administrative oblasts.
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The negative figures of migration were characteristic in 16 regions where:

—the biggest out migration was observed in the Donetsk Oblast (9,5 thousand people annually on the
average) and Luhansk Oblast (—6,6 thousand people) (at the same time, there is no available information
as to the portion of the temporarily occupied territories of these two administrative oblasts);

—the negative migration balance varied from —2,2 to —1,1 thousand people in the Vinnytsia, Zaporizhzhia,
Kirovograd, Kherson, Mykolayiv, Rivne, Chernigiv, Sumy and Cherkasy administrative oblasts;

—the out migration varied from -1,0 to —0,3 thousand people in 5 more administrative oblasts
(zhytomyr, Khmelnytskyy, Zakarpattia, Volyn, and Ternopil) (see Fig. 5).
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Fig. 5. Migration Growth f Population of Ukraine in 2014-2021 (all flows)

The Russia’s full-scale war against Ukraine (beginning from 24 February 2022) has resulted in
occurrence of substantial forced migration flows. It was in the very first month of war that
10,1 million Ukrainians left their homes (3,6 million people migrated abroad, and 6,5 million left
within Ukraine). According to the data of the Ukrainian Ministry of Foreign Affairs, the number of
citizens of Ukraine staying abroad amounted to almost 8 million people as of 01.02.2023. And,
according to the International Organization for Migration, the number of internally displaced
persons in Ukraine has become stable in the mid 2023 at the level of 3,5-3,7 million people
(Ukraine Displacement Data ... 2023) (see Fig. 6). The directions and the scale of migration flows of
Ukrainian population depend on geography of the hostility.

5. CONCLUSIONS

1. Cartographic method stays to be among the most important methods of geographical study of
migrations. Its advantages lie in territoriality and visual clarity. At the same time, GIS-based
technologies essentially strengthen the scope of cartographic method. The present study was
performed with the use of QGIS that suggested further capabilities of map development, viewing and
edition, study of spatial geo-data, creation and edition of shape-files and feature layers.

2. Migration flows (their scale, directions, intensity, and dynamics) are most frequently mapped by
way of map diagrams, cartograms, quantitative background, signs (lines) of movement, isolines, and areas.

3. In the pre-war period (2006—2013) the migration flows in Ukraine became stable as to
quantitative parameters and major directions. The majority of regions (25 of 27) showed the
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interstate migration growth. Interregional migrants were attracted by 7 regions, while 20 other
regions manifested negative migration.

50°p'0"

40,0508

SYMBOLS AND NOTATION

Number of internally displaced persons

390420
‘ 28004

[ no examinations were carried out

45“{)'1)”

40/(JoST

250010

Fig. 6. Number of Internally Displaced Persons in Ukraine (as of 15.09.2023)

4. In conditions of Russia’s hybrid war against Ukraine (2014—-2021), the interstate migration
growth of population stayed to be positive despite the fact that its volume decreased by 30 % (at
the same time, figures were calculated with no consideration of temporarily occupied territories).
The interregional migration showed (in comparison to previous period) the 1,6 times growth of
disproportion between the regional values. Kyiv Oblast and the city of Kyiv became the most
attractive migrant regions in Ukraine.

5. The full-scale Russia’s war against Ukraine (beginning from 24 February 2022) caused the
occurrence of substantial forced migration flows in population of Ukraine. The war brought the
increase of the number of refugees, internally displaced persons, temporarily protected persons
(when abroad), forcibly transferred (to Russia) persons, etc. The directions and the scale of
migration flows depend on geography of the hostility.
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FeoiHdpopmauiiiHe KapTorpadyBaHHA NPOCTOPOBUX 0cobAMBOCTEN
Mirpaui HacesneHHsa YKpaiHu B yMmOBaXxX BiliHU

Knouosi cnosa: KaptorpadysaHHsa, MC-TexHonorii, mirpauii HaceneHHs, BiliHa, perioHu,
YKpaiHa.

AHoTauifa: Ha ocHoBi KapTorpadiuyHmx mogenei (Kaptogiarpam, KapTorpam, KapTocxem
KiNbKicHOro ¢oHy, i30MiHilA) po3rnsaHyTi NPOCTOPOBI 0COBAMBOCTI MirpaLiit HaceneHHA
YKpaiHW. BUCBITAEHI TepuUTOpianbHi BIAMIHW MiXKOEPKABHUX | MidXKperioHaIbHOT mirpaii
B [OOBOEHHUI nepiod, 33 yMoOB ribpuaHoi BilHW pocii NpoTn YKpaiHWM, B ymoBax
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NMOBHOMACLUTAbHOT BiiHW. PO3KpWTI HanpAmKKM i 0bcarn BUOYTTA i NpMbyTTA MirpaHTis,
iXHil1 BNAMB Ha AMHaMIKY KiNbKOCTi HaceneHHs B YKpaiHi Ta perioHax.

BaxknmBMm meTogom reorpadiyHOro AOCAIAKEHHA Mirpauiit HaceneHHs € KaptorpadiuHui.
MNepeBarn KapTorpadiyHoro metoay NONAralOTb Yy TEPUTOPIaNIbHOCTI Ta HAOYHOCTI.
BoaHouac lNC-TexHoorii 3HaYHO PO3LUMPIOIOTE MOXK/IMBOCTI KapTorpadiuyHoro metoay.
MNpoBeaeHe aocniarKeHHs 3aiicHeHo 3a gonomoroto NC QGIS, Wwo nponoHye po3wmnpeHi
MOM/IMBOCTI CTBOPEHHSA, Nepernay Ta pefaryBaHHA KapT, AOCNiAKEHHA NPOCTOPOBUX
reofaHux, CTBOPEHHA Ta peaaryBaHHaA shape-dannis i BEKTOPHUX LLapiB.

MirpauiiHi  noToKM (MacwTaby, HanNpPAMKKM, IHTEHCMBHICTb, JAMHAMiKa) HaW4acTiwe
BiLOOPaXKalOTbCA Ha KapTax Cnocobom KapTogjarpam, KapTorpam, KifbKicHoro ¢oHy,
3HaKamu (niHismu) pyxy, cnocobamu i3oniHin, apeanis.

Y nepeaBoeHHUI MUpHUIA nepioa (2006 —2013 poKuK) mirpaLiiHi NOTOKM HaceneHHs B YKpaiHi
cTabiniayBasncb AK 3a KiNbKICHUMM MOKAa3HMKaMM, TaK i 32 OCHOBHUMMK HanpsiMmKamu.
MepeBakHa binbliicTb perioHiB (25 i3 27) Manu MixkAep>KaBHUIA MirpauiiHUin npupict
HaceneHHs. MixperioHanbHUX MirpaHTiB npueabatoBanu 7 perioHis, Togi sk 20 manum
BiZ'€EMHe canbo LbOro BUay MirpaLii.

B ymoBax ribpmgHoi BiiHM pocii npotn YKpaiin (2014-2021 pokn) MirKaep*KaBHUM
MirpauiMHMin  NpUpPICT HaceNeHHa nNpPoAOBXKyBaB OyTM pgodaTHim, ane obcarm
3meHwWwnaunca Ha 30 % (Npu LbOMy, NOKa3HMKKM PO3PaxoBaHi 6e3 ypaxyBaHHA TMMYACOBO
OKYMOBaHWX TepuTopii). Y MixperioHanbHil Mirpauii 3pocna (y MNOPIBHAHHI 3
nonepeaHiMm nepiogom) Aucnponopuia Mix obnacHMMM NokasHUMKamm — B 1,6 pasu.
Ocobaunso npmeabamnsumm ctanm Kniscbka obnactb i micto Kuis.

MNoBHOMacwTabHa BiltHa pocii Npotn YKpaitu (3 24 notoro 2022 poKy) 3ymoBMAa 3HaYHi
BMMYLLEHI MirpaLinHi NOTOKM HaceneHHn YKpaiHW. 3Ha4yHO 3pocaa KiNbKicTb BixKeHLiB,
BHYTPILWHBO NepemMilleHnx ocib, TUMYACOBO 3axXWLLEHWX Ocib (3a KopaoHom),
NPMMYCOBO BMBE3EHUX (40 pocii) Towo. Hanpamku i macwTtaby mirpauiiHMx NOTOKIB
3a/1eXKaTb Big reorpadii 6oliosux ain.
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