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TRANSPORT SUFFICIENCY OF ADMINISTRATIVE DISTRICTS OF VOLYN REGION

B. H. Jlaxcnix, JI. O. Maxoseuwvka, A. C. Cochuyvka. TPAHCIIOPTHE 3ABE3INEYEHHA A/IMIHICTPATHBHHUX
PAHOHIB BOJIHHCBKOI OBJIACTI. IIpoananizosano mpancnopmiy 3abesneuenicms aoMiHicmpamusnux pationie Bonuncoxoi
obnacmi 3 BUKOPUCMAHHAM PI3HUX KITbKICHUX napamempie ma inouxamopie. Hasedeno 0ani 6 po3pizi aOMiHiCpamusHux patioHie
obnacmi no npomAMNCHOCMI A8MOMOOINbHUX | 3ANISHUYHUX WIAXIE AK 207108HUX KOMNOHEHMI8 MPAHCNOPMHOI cucmemu 00IaACMi.
Ilpocriokogyemuvcs neera 3anexdcHicmy NPOMANCHOCI MPAHCHOPMHUX Mepedxc 8I0 Naowi ma Kougicypayii mepumopii pailouia i
KIIbKOCMI HAceNeHux nyHkmis. Pospaxoeano eycmomy asmouwisixie i 3anisHuyb 6 aominicmpamusHux patonax Boauni na 1000 ks.
xkm naowi mepumopii i Ha 1000 scumenie, a maxodxc indexcu mpancnopmuoi 3abesnevenocmi E. Eneens, I'. I'onvya ma FO. Ycenen-
cbK020. Buseneno ocobnusocmi npocmoposoi oughepenyiayii nNOKa3HUKI@ MpaHcnopmHoi 3a6e3neyeHocmi aOMiHICmpamueHUux paiio-
Hig obnacmi. Ha ocHosi cymysarnisi po3paxo8anux Yacmko8ux iHOeKcie mpancnopmuol 3abe3neweHocmi ma 6UHAYeHHs IXHbO2o Cce-
PEOHBLO3BANCEHO20 3HAYEHHS 30 ANOMEPAMUBHO-IEPAPXIUHOIO NPOYEOYPOIO HOPMYBAHHS GUXIOHUX NAPAMEMPI6 OMPUMAHO CUHME3O-
8aHUll napamemp, AKUL Modce 6ymu OyiHeHull AK iHmezpanbHull IHOeKC pi6Hs Mpancnopmuoi 3abe3neyeHocmi mepumopii patioHie
Bonuni. Bionosiono 0o 3nauens inmezpanrbHo20 iHOEKCY, Wo 8i000paxcac KOMNIEKC PO3SIAHYMUX XaApAKMEPUCMUK MPaHCROPMHOL
Mepeoxci, 8UdineHo n’amev Munie patioHie 3a pieHeM MmpaHcnopmuoi 3abesneyenocmi ixuix mepumopiii. Bcmanoeéneno, wo natiguwyuil
Ppi6eHb MpaHcnopmHoi 3abe3neueHocmi Maioms YeHMpAaibHi i NiOeHHI patloHu 001acmi 3 GUSIOHUM MPAHCNOPIMHO-2€02PAPIUHUM
NONOACEHHAM U NPOMSAICHOI MePexcerd AsMouiaxie i 3aniznuysb. Hatinuocuuil pisens mpancnopmuoi 3a6e3neueHocmi Maioms nie-
HIYHI RONICOKI pAtloHU Yepe3 JICUCMICMb, 3a00104eHICMb Ma HeGUCOKUL PIBeHb 20Cno0apcukoi oceocHocmi mepumopii. Buseneno
npobremu po3gumKy mpancnopmuoi ingpacmpykmypu ¢ pationax Bonuncerol obnacmi ma 6xazano nepcnekmusHi wiasxu Onmumi-
3ayii piens ixHb0i mpancnopmuoi 3a6e3neyeHocmi.

Knruoei cnosa: agmouinaxu, 3anizHuyi, 2ycmoma wiisixie CnonyyeHHs, IHmespatvHull iHoeKe, mpaHcnopm, mpaLHcnopmua 3a-
be3neyeHicmy, MPAHCNOPIMHA Mepexca, PAtioH.

B. U. Jlaxcnux, JI. A. Maxoseykasn, A. C. Cochuuykas. TPAHCIIOPTHAA OBECHHEYEHHOCTHh A/IMHHHCTPATHB-
HBIX PAHOHOB BOJIBIHCKOH OBJIACTH. IIpoananuzuposaro mpancnopmuyio 06ecneueHHochib adMUHUCIPAMUEHbIX Patio-
108 Bonvinckotl obnacmu ¢ uchonwb308anuem pasiuiHblX KOIUYeCmEeHHbIX Napamempos u unoukamopos. Ilpueedenst oannvie 6 pas-
pe3e aOMUHUCIMPAMUGHBIX PATIOHO8 001ACMU NO NPOMSIICEHHOCMU ABMOMOOUNIBHBIX U JICENE3HbIX 00PO2 KAK NABHBIX KOMNOHEHMO8
mpancnopmnoi cucmemvl oonacmu. IIpocnedcusaemcs: onpederennas 3a8UcUMoOCieG NPOMINCEHHOCMU MPAHCNOPMHBIX nymell co-
o0bwenuss om nIoWaou U KOH@UIypayuu meppumopuli patioHos U KOIU4ecmed HAceneHHulX nyHkmos. Paccuumano niomnocmo as-
Mo00Po2 U HCENE3HBIX O0PO2 8 AOMUHUCPamueHvIx pationax Borvinu na 1000 ke. km nrowaou meppumopuu u Ha 1000 scumeneil, a
maxoice uHOeKcvl mpauncnopmuou obecnewennocmu E. Oueena, I Tonvya u FO. Ycnenckoeo. Bvisenenvt ocobenHHocmu npocmpam-
cmeenHoll oupghepenyuayuu noxazamenel MpaHCHOPMHOU 00eCneueHHOCMU AOMUHUCMPATUBHBIX pationoé obaacmu. Ha ocnoge
CYMMUPOBAHUS PACCUUMAHHBIX YACTIHBIX UHOEKCO8 MPAHCHOPMHOL 00eCneueHHOCU U ONpedeNeHuss UX CPeOHe838eUleHHO20 3HAYe-
HUSL RO A2IOMePAmuUHO20-Uepapxuieckoll npoyedype HOPMUPOBAHUs GbIXOOHBIX NAPAMEMPO8 NOIYYEHO CUHME3UPOBAHHbLI napd-
Memp, Komopbitl Modxcem Obimb OYeHeH KAK UHMezpalbHblll UHOEKC YPOSH MPAHCHOPMHOL 0OecneyeHHoCmU meppumopuu paioHos
Bonvinu. B coomeemcmeuu co 3HaueHUAMU UHMESPATbHO2O UHOEKCd, OMPadcaioue2o KOMNIEKC paccMampusarowux xapaxkmepu-
CMUK MpPAaHCcROPMHOL cemu, 8bl0€NeHO NsiMb MUN0E PAUOHO8 NO YPOSHIO MPAHCNOPMHOU 06ecnedyenHocmuy ux meppumopui. Yema-
HOBJIEHO, YMO BbICOKULL YPOBEHb MPAHCHOPMHOU 00eCNeyeHHOCIU UMEIOM YEeHMPATbHbIE U FOXCHbIE PALIOHbL 00IACMU C GbI2OOHBIM
MPAHCNOPMHO-2€02PAPUUECKUM NOTIONHCEHUEM U NPOMAICEHHOU CEemblo A8modopoe U dHceresHvlx 0opoe. Camvlll HUSKULL YPOBeHb
MPAHCNOPMHOU 00ECneueHHOCTNU UMEeION CeBepHble NONECCKUe PALlOHbL Yepe3 1eCUCnOCb, 3a00104eHHOCD U HeB8bICOKULL YPOBEHD
XO3ALUCMBEHHOU 0C80EHHOCIMU Meppumopuu. Bvisenenvt npobremvl pazgumus mpancnopmHoi uH@pacmpykmypul 8 pationax Bonvin-
CKOUl 0Onacmu u yKazano nepcnekmueHbie nymu OnmuMu3ayuy ypoeHsi ux mpancnopmuou 06ecneyeHnocmu.

Knrouesvie cnosa: asmooopoeu, sicenesmvie 00pocu, WIOMHOCIb RYMeEU COOOWEeHUs, UHMEeSPALbHbIL UHOEKC, MPAHCROPI,
mpancnopmuas 06ecneyeHHoCms, MpaHCROPMHAsL Cemb, PALioH.

Formulation of the scientific problem. The
constant expansion of economic relations, the grow-
ing importance of international integration and eco-
nomic cooperation is one of the major trends of the
world economy. Contemporary development of
Ukraine, oriented towards integration into European

and world structures, determines priority directions
in foreign and national policy, envisages the creation
of conditions for free movement of goods, services,
capital, labor. The development of social and eco-
nomic processes, stipulated by the growth of trans-
national flows and the international transit of goods
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and passengers through the territory of the border
regions of Ukraine, increase the importance of
transport. Volyn region, the geographical location,
and the transport communications system of which
define it as a region with significant transit potential
and objectively intended to play the role of a com-
munication bridge in the transport and foreign eco-
nomic relations that are formed on the main axes of
European trade and traffic flows. Therefore, an im-
portant scientific issue is the social and geographical
study of the features of transport sufficiency of the
territory of Volyn region and its regions, since the
developed transport system forms the “mainframe”
of the region and determines the dynamism and ef-
fectiveness of its social and economic development.
Analysis of current research and publica-
tions. In modern scientific literature, transport is
often analyzed as a factor of productive forces de-
velopment. It creates spatial advantages in the func-
tioning of different territories and economic objects,
expressed in their transport and geographical posi-
tion. According to V. Buhromenko, the specifics of
the economic-geographical approach in its study is
in the peculiarities of the spatial transport function-
ing, since the territorial organization of manufactur-
ing is the result of partially or fully realized oppor-
tunities provided by transport, and the limits of spa-
tial interaction of production are limited by the pos-
sibilities of transport infrastructure [1, p. 7]. In for-
eign scientific literature, there is a discussion on the
strategic goals of transport. The discussion is
launched in 2008 in the scientific journal “Transport
Reviews” [2], where the systemic spatial indicator,
such as transport sufficiency of territories, settle-
ments, and various objects, is most often preferred.
The concept of transport sufficiency and transport
sufficiency of the territories was offered by V.
Buhromenko in his work on the reliability of the
territorial organization of society from the commu-
nication aspect [3]. This concept is based on the idea
of transport-infrastructure reliability of territories
and its measure - «integrated transport accessibil-
ity», which includes two types of reliability: tech-
nical and topological (configuration reliability of the
transport network). Theoretical issues of the territo-
rial organization of society and transport sufficiency
are outlined in the works of such foreign scientists
as V. Buhromenko [4], K. Geurs [5], T. Litman [6],
A. Marcusen [7], D. Metz [2], R. Servero [8], S.
Tarkhov & S. Shlikhter [9] and others. In particular,
the works of T. Litman [6], D. Mets [2], U. Hansen
[10] and other foreign scientists highlight the ques-
tion of the study of the obtaining transport services
potential from the position of transport sufficiency,
which depends on the level of security of the territo-
ries using communication. In developed countries,
transport networks are considered as an important

prerequisite for regional development, which deter-
mines the directions of the economic specialization,
and the complex development of regions, the for-
mation of territorial-industrial complexes. That is
why it was decided to assess the transport sufficien-
cy level, it is essential to analyze the level of
transport sufficiency of the territories by the
transport network, which determines the possibili-
ties of obtaining transport services.

Many Ukrainian scientists consider the issues
of transport infrastructure security as a key and basis
for the economic development of territories in the
context of Ukrainian integration into the European
and world community. Most of the modern publica-
tions are dedicated to studies of the territorial organ-
ization of the transport system in the territories of
different taxonomic levels of Ukraine, transport suf-
ficiency of settlements, features of transport infra-
structure functioning, etc. In particular, these issues
are covered in the writings of M. Hryhorovych, V.
Hrytsevych, E. Kachan, K. Kotsenko, N. Pashynska,
L. Tarangul, O. Topchiiev, O. Shablii and others.

The peculiarities of the transport system func-
tioning in Volyn region from the point of geograph-
ical science are considered in the publications of V.
Lazhnik [11], A. Maister [12; 13], L. Makovetska, S.
Puhach, and Ya. Sosnytska [14], L. Matviychuk
[15], O. Pikulyk [16] and others. The problems of
territorial differentiation of transport development
levels in the territory of Volyn region and its dis-
tricts are considered in the works of A. Maister. The
grouping of administrative districts by the integrated
index of transport development of the territory is
made [12]. L. Matviychuk analyzed the main priori-
ties of the transport system functioning in Volyn
region in the context of ensuring European integra-
tion processes [15]. O. Pikulyk considered the prob-
lems of transport infrastructure provision of social
and economic development of the regions of West-
ern Ukraine, including Volyn region [16]. At the
same time, the problems of complex assessment of
the transport sufficiency level, security, and permea-
bility of the territory of Volyn region are insuffi-
ciently considered in modern scientific works,
which led to the choice of the topic of our research.

Highlighting previously unsettled problem
constituent. Analysis of the scientific research on
transport sufficiency of administrative districts of
Volyn region shows insufficient attention to the
modern problems of territorial organization of its
transport system, which is constantly being im-
proved in different directions - technical, technolog-
ical and organizational and in the context of im-
provement, problems identification, and functioning
prospects.

In the current scientific literature, the transport
sufficiency level of administrative districts in Volyn
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region was carried out mainly based on the density
of transport networks per unit of land. Also, the spa-
tial differences in the levels of transport network
development of districts are not sufficiently covered,
because the modern parameters of their transport
networks have not been determined using various
security indices in the context of changes in the
transport and geographical position of the region
and in the conditions of our country's participation
in the construction and formation of international
transport corridors. That is why a comprehensive
study of the transport sufficiency levels of the ad-
ministrative districts in the border regions, as a re-
sult of the process of transport development of geo-
space, is a topical trend of modern regional econom-
ic and geographical research.

Formulating the purpose of the article. The
main purpose of the study is to carry out a compre-
hensive assessment of the spatial differentiation of
the transport sufficiency levels of the administrative
districts in Volyn region by land routes. There are
the following objectives of the study:

— to determine the transport sufficiency level of
administrative districts in the region using the basic
indicators of transport system development in the
region;

— to conduct grouping of administrative dis-
tricts in the region by the integrated transport suffi-
ciency index;

— to identify problems and prospects of the dis-
trict transport system functioning in the region.

Outline of the main research material. In the
socio-geographical studies of the transport systems
in the districts, it is important to analyze the indica-
tors characterizing the transport and infrastructure
security of the territory, where the main basic ele-
ment is the land routes network, which forms the
linear elements of the transport system in the region.

In social geography, transport networks are
considered as frameworks of territorial organization
of population settlement and economy of a country
or region. The types of territorial structures of eco-
nomic complexes are determined by the mutual lo-
cation of the main economic centers and transport
highways and their configuration [17, p. 522]. The
more sophisticated, diverse, and extensive the
transport network, the more efficient vehicles oper-
ate, the more favorable the transport position of any
site. The favorable transport and geographical posi-
tion contribute to the socio-economic development
and improves the conditions for the internal and ex-
ternal trade connections of the regions covered by
transport corridors.

The transport network is formed in the process
of economic development of a certain territory, an
integral part of which is the creation of a transport
communications network, which is embedded in the

understanding of “transport development of the ter-
ritory”. The latter is often regarded as a necessary
and paramount part of the overall economic devel-
opment of the territory, which involves the creation
of a large number of land structures, the arrange-
ment of natural waterways for navigation and the
subsequent exploitation of putting into operation
routes [12, p. 107; 18, p. 22]. Besides, the “transport
development of the territory” is interpreted as not
just the technical provision of the territory by
transport routes, but as the compliance of the
transport network with the economic needs of a par-
ticular territory, and is a consequence of economic
development, therefore reflects the main aspects of
socio-economic development of the country or re-
gion [13, p. 123].

At present, there is no single system of indica-
tors enabling a comprehensive assessment of the
transport sufficiency of territories of different taxo-
nomic levels. In the domestic literature, to assess the
degree of transport infrastructure development, the
transport development level of the territory and the
characteristics of the basic transport-geographical
relations, most often used block of traditional and
alternative indicators, which are built based on line-
ar and designed to assess the level of development
of transport sufficiency of territories taking into ac-
count the economic activity — E. Engel, Yu. Kato, G.
Goltz, Yu. Uspensky, L. Vasylevsky and others. [19;
20, etc.].

One of the simple quantitative indicators re-
flecting the features of transport development and
security level of a certain area of the transport net-
work is its density, which is expressed by the ratio
of the connection length to a unit area or a certain
number of inhabitants (calculated per 1000 km? or
1000 inhabitants of the territory). Both of these in-
dicators can be combined, and calculated according
to Engel's coefficient (Engel — Kato coefficient) [21,
p. 40]:

Ke = — (1)

where L — length of the transport network, km; S —
square of the studied land, km?;, P — number of in-
habitants, thousand people.

G. Goltz suggested to determine the transport
sufficiency of the territory by comparing the length
of interconnection routes with the square of the ter-
ritory and the number of settlements [22; 23]:

L
K9 =755 (2

where L — length of the transport network, km; N —
number of settlements; S — area of the study area,
km?. G. Goltz’s coefficient is a modification of En-
gel’s coefficient because it gives a more accurate
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picture of the level of transport development of the
territory, given that the same transport routes con-
nect settlements with different populations.

Yu. Uspensky introduced another indicator in
Engel's formula — the number of transported goods
(in tons) [21, p. 40]:

L
Ku = ﬁ’ (3)

where L — length of the transport network, km; S —
area of the study area, km?, P — number of inhabit-
ants, thousand people; 7T — the number of transported
goods, ths. t. This formula often estimates the
transport sufficiency of the countries or regions ter-
ritories.

L. Vasylevsky modified Yu. Uspensky's formu-
la by replacing the volume of goods transported in
tones by the total weight of the output [19]. Such an
indicator also does not characterize the degree of
security of the territory by transport, since it does
not reflect the features of either the network itself,
neither the production and consumption of the prod-
ucts produced nor the transport-geographical rela-
tions. When transporting goods and passengers,
some modes of transport may be replaced by others,
so one of them cannot be judged on the degree of
transport sufficiency of the territory of the region.
For the calculation of the transport network security
indicator, the indicators should be comparable. L.
Vasylevsky offered joint equivalents for different
types of transport, reduced to the capacity of rail-
ways: 1 km of railways — 1.0, paved roads — 0.15,
motorways — 0.45, natural soil roads — 0.01, oil
pipelines and waterways — 1,0, gas pipelines — 0,3
[24, p. 34].

The offered formulas, however, do not allow to
establish a true degree of the transport sufficiency of
the territory due to the non-equivalence of different
routes in the absence of a comparable indicator, not
taking into account the quality of roads and passen-
gers, the peculiarities of the location of productive
forces and their transport and economic connections,
etc. Therefore, the main criterion for assessing the
transport sufficiency of the territory is the corre-
spondence of the directions of transport and eco-
nomic connections and their capacity of the configu-
ration of the transport network taking into transport
permeability, and connectivity of the territory, ac-
cessibility of economic centers to the transport net-
work. Regions, where transport and economic rela-
tions do not meet this criterion, are considered to be
unsecured or insufficiently secured transport routes
[21, p. 42].

The indicator of the total length of routes in the
studied area gives only a general idea of the level of
its transport sufficiency. Table 1 presents data in the
section of administrative districts in Volyn region on
the length and density of roads and railways, as the

main components of the transport system in the re-
gion. The analysis of indicators traces a certain de-
pendence of the length of transport routes on the
area and configuration of districts territories and the
number of settlements in them.

The calculation of the density of the communi-
cation routes, taking into account the areas and pop-
ulation of the territories, does not quite correctly
reflect the level of security of the territories by the
communication routes. Therefore, it is advisable to
make calculations based on other methodological
approaches, in particular, by the coefficients of E.
Engel, G. Goltz, and Yu. Uspensky (see formulas 1—
3), with the reduction of all paths of conjugation to a
comparable value and the methodological approach
proposed by L. Vasylevsky [24, p. 34]. We calculat-
ed the total length of land routes for Volyn region
(Table 2) according to the method of L. Vasylevsky.
The length of the communication paths is used, giv-
en in Table 1.

Calculations of the total length of all land

routes, bringing them to the capacity of the railways
more accurately reflect the degree of provision of
the territory of the districts with transport infrastruc-
ture and make it possible to compare them with each
other. Thus, Kovel district has the largest length of
roads, occupying a central transport and geograph-
ical position in the region. Manevychi, Horokhiv,
Kivertsi, Lutsk and Volodymyr-Volynskyi districts
are relatively well provided with transport routes, as
there are international and national highways and
railways through their territories. Shatsk, Lokachi
and Liubeshiv districts are insufficiently provided
with a transport network since they have a small
length of highways and no railways (Table 2).
The calculations of the roads density and the values
of E. Engel, G. Goltz and Yu. Uspensky coefficients
on the reduced length of transport communications
to the capacity of railways, although they do not
reflect the sufficiency or optimality of the transport
network, are still important comparative indicators
of transport sufficiency of districts in Volyn region.
In essence, the transport sufficiency level of the ter-
ritory is an integrated (synthetic) indicator, the quan-
titative value of which is a procedure for reducing
various sizes and scales of partial indicators to a
single value by the procedure of rationing (standard-
ization) of selected indicators, which ensures their
comparability. The normalization of the initial indi-
cators was carried out according to the agglomera-
tive-hierarchical procedure of standardization,
which is often used in the classification of various
geographical objects [25]. The standardization pro-
cedure for indicators was perfor- med according to
the following formula:

X -Xmin 12123,
Xmax - Xmin’ j:1,2,3,__.,m,

X_ij _ Xij - Xmin (4)
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Table 1
The length and density of communication routes in administrative districts
of Volyn region on 01.01.2018 *
Length Density | Density of | Density | Density of
o o Length of frail- of high- | highways, of rail- railways,
Administrative districts | highways of all ot ral ways, km on ways, km km on
catego-ries, km WZYS’ kmon | 1000 inha- on 1000 inhab-
" 1000 xm’ bitants 1000 km’ itants
Volodymyr-Volynskyi 397,7 53 376,6 6,27 50,2 0,84
Horokhiv 489,0 52 435,6 9,61 46,3 1,02
Ivanychi 2842 20 4283 3,24 30,2 0,23
Kamin-Kashyrskyi 352,8 26 201,9 5,48 14,9 04
Kivertsi 449,0 40 317,5 7,09 28,3 0,63
Kovel 5174 176 2923 4,75 99,4 1,62
Lokachi 3144 - 441,6 14,30 0 0
Lutsk 441,1 39 249.9 1,58 38,4 0,14
Liubeshiv 330,7 - 228,1 9,23 0 0
Liuboml 384,6 32 259,7 9,90 21,6 0,82
Manevychi 479,8 49 211,8 8,87 21,6 0,91
Ratne 454,9 18 316,6 8,73 12,5 0,35
Rozhyshche 341,2 28 367,7 8,79 30,2 0,72
Stara Vyzhivka 363,8 31 324,5 12,10 27,7 1,03
Turiisk 377,3 29 313,1 14,50 24,1 1,11
Shatsk 2174 - 286,4 13,00 0 0
Volyn region 6195,3 593 307,6 6,00 29,4 0,57
* Calculated by the authors according to the Roads Service in Volyn region and Lviv Railway.
Table 2

The duration and less efficiency of the roads connecting the districts
of Volyn region are given *

The total length of .
transport routes, Engel’s coef- | Goltz’s U’sp en- Integral in-
Administrative district | reduced to the ca- ficient coeffi- sky s coef- dex of
. . ’ ) ficient, transport suf-
pacity olf; nrqallways, Ke cient, Kg Kul ficiency, Its

Volodymyr-Volynskyi 141,5 0,55 0,49 0,31 0,577
Horokhiv 157,6 0,66 0,49 0,51 0,707
Ivanychi 85,1 0,35 0,42 0,28 0,377
Kamin-Kashyrskyi 109,6 0,33 0,33 0,37 0,218
Kivertsi 148,6 0,50 0,46 0,28 0,437
Kovel 296,6 0,68 0,73 0,56 0,877
Lokachi 67,5 0,54 0,34 0,46 0,475
Lutsk 1454 0,27 0,49 0,12 0,340
Liubeshiv 92,5 0,41 0,35 0,68 0,294
Liuboml 118,7 0,49 0,37 0,68 0,486
Manevychi 167,7 0,48 0,42 0,43 0,412
Ratne 120,9 0,44 0,38 0,54 0,400
Rozhyshche 109,3 0,58 0,43 0,68 0,600
Stara Vyzhivka 117,3 0,64 0,51 0,83 0,702
Turiisk 127,5 0,72 0,42 0,54 0,662
Shatsk 34,0 0,30 0,22 0,58 0,278
Volyn region 2061,0 0,45 0,44 0,32 0,405

* Calculated by the authors.
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where Xij — normalized value of the indicator; Xij —
partial indicators of transport sufficiency of the dis-
tricts; Xmin — the worst values for each indicator of
all taken for calculations; Xmax — the largest values
of indicators; n — the number of studied territorial
units; m — the number of indicators taken for calcu-
lations. Obtaining an integral characteristic is per-
formed on the basis of a vector of dimension D (m).
It shows the degree of remoteness (proximity) of all

administrative units from the conditional one, which
has the worst evaluation indicators, in our case —
from the conditional “worst provided” area. For cal-
culations, the values of 7 partial indicators such as
the density of roads and railways per 1000 km? of
territory and 1000 inhabitants, the values of the co-
efficients of E. Engel, G. Goltz and Yu. Uspensky
were taken.

Based on summing up partial indexes of trans-
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Ivanychi
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Integral index of
transport sufficiency

[ o.701-0,877
[ ] 0501-0,700
[ ]o401-0500
[ ]o0301-0400
[ ]o0218-0,300

Rivne region

Fig. 1. Integral index of transport sufficiency of districts of Volyn region

port sufficiency and determination of their weighted
average value, a synthesized parameter Its was ob-
tained. It can be estimated as an integral index of the
level of transport sufficiency of the territory of a

separate district in Volyn region (Fig. 1). The value
of the integrated transport sufficiency index of the
Its areas ranges from 0.22 to 0.88 (Table 2) and is
dimensionless, which expresses the cumulative ef-
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fect of taking into account partial indicators of
transport sufficiency.

According to the values of the integral indicator
Its, which reflects the set of considered characteris-
tics of the transport network of Volyn region, we can
distinguish five types of administrative districts ac-
cording to the level of transport sufficiency of their
territories. Thus, Kovel, Horokhiv and Stara
Vyzhivka districts have the highest level of transport
sufficiency, which is characterized by a favorable
transport and geographical position and a long net-
work of roads and railways. Turiisk, Rozhyshche
and Volodymyr-Volynskyi districts have above-
average levels of transport sufficiency. Areas with
average levels of transport sufficiency include
Liuboml, Lokachi, Kivertsi and Manevychi districts.
Ratne, Ivanychi and Lutsk districts have an insuffi-
cient level of transport sufficiency. The poorly pro-
vided with transport network districts are Liubeshiv,
Shatsk and Kamin-Kashyrskyi (Fig. 1).

The territory of Volyn region is heterogeneous
in terms of economic development, formed settle-
ment, transport network, and natural conditions. Ac-
cordingly, the level of transport infrastructure in dif-
ferent parts of the region is diverse. The central and
southern districts have the best transport sufficiency
of the territory, while the northern districts are insuf-
ficiently provided with transport infrastructure due
to forest cover, swamps, and low level of economic
development.

The main problems of the transport system de-
velopment in Volyn region are: 1) poor condition of
the transport infrastructure, compared to the neigh-
boring countries and regions of Ukraine, which re-
duces the volume of transit cargo and passenger traf-
fic; 2) considerable deterioration of the rolling stock
of transport, which leads to a decrease in its speed
and quality of rendering of transport services; 3) low
share of the first category roads in the network of all
public roads (less than 1%); 4) extremely unsatisfac-
tory condition and insufficient roads in the Polissia
districts of the region; 5) a sharp decrease in the
share of the railway network in freight and passen-
ger traffic; 6) unsatisfactory capacity of checkpoints
on the state border with Poland and Belarus and the
need to modernize them in order to speed up the
procedure of customs and border control; 7) under-
funding of the road sector and untimely repair
works, both on public roads and communal roads,
which leads to the destruction of their coverage, etc.

The inconsistency of the operational character-
istics of public roads with modern requirements for
equality and rigidity, the inconsistency of their de-
velopment with the pace of motorization in the re-
gion remains an essential problem. It has a drastic
effect on the reduction of the main highways capaci-
ty, transport connectivity, and accessibility of espe-

cially peripheral territories and settlements. Current-
ly, the worst situation is on the highways M-19
“Domanove—Kovel-Chernivtsi-Terebleche”, R-15
“Kovel-Volodymyr-Volynskyi—Zhovkva”, “Mayun-
ychi-Velyka Osnytsia—Kolky—Rozhysche—Torchyn—
Shklin”, “Lviv—Radekhiv—Lutsk”, M-07 “Kyiv—
Kovel-Yagodyn”. There are areas affected by in-
flows, ruts, unevenness, and sagging of the roadway.
Therefore, there is an urgent need to repair the road
surface, especially on highways of territorial and
local importance. In rural areas, the level of
transport and road infrastructure development is of
insufficient quality, especially in Polissia districts of
the region, where some villages do not have a stable
bus service.

Border infrastructure at international check-
points on the borders with Poland (Yagodyn—
Dorogusk and Ustyluh—Zosin) and with Belarus
(Domanove—Mokrany and Dolsk—Mokhro) also
needs to be developed. There is a need to build new
checkpoints on the border with Poland near Novo-
volynsk and Shatsk. All this would significantly im-
prove the level of transport sufficiency of Ivanychi
and Shatsk districts as border districts and the region
in general.

The transport system of Volyn region due to in-
sufficient development requires a separate compre-
hensive and systematic approach to its improvement
and reform, optimization of its functioning, and in-
crease the level of transport sufficiency of districts
and settlements of the region. A promising direction
in the context of optimizing the functioning of the
transport system of the region is the implementation
of an investment project for the reconstruction of
highways M07 “Yagodyn—-Kovel-Kyiv’ and M19
“Domanove—Kovel-Chernivtsi-Mamalyga”, which
are included in the system of European ITCs, which
will increase the transit potential of the region and
the capacity of roads in the future.

An important priority in the context of optimiz-
ing the functioning of the transport system of the
region is the introduction of high-speed rail and
electrification of heavy railway lines. There is a
need to create a transport and logistics center in
Kovel, which is the largest transport hub in the re-
gion, to increase the logistics efficiency of the
transport system and the transit potential of Volyn
[26, p. 8]. Among other promising priorities for the
transport system development and improving the
transport sufficiency of the region there are the fol-
lowing:

— ensuring a high level of transport sufficiency
of districts and settlements and the quality of
transport services for the population of the region by
increasing and improving the network of roads and
the structure of the fleet;

— improving the operational condition of roads

-136 -



BicHuk Xapkiecbk020 HauioHanbHOo20 yHieepcumemy imeHi B.H. KapasiHa

and creating modern highways of regional and local
importance through the reconstruction and moderni-
zation of old roads, as well as increasing the number
of paved roads, especially in the northern districts of
the region;

— integration into the European and world
transport system in the context of the development
of international transport corridors based on the
opening of new checkpoints on the Ukrainian-Polish
border Adamchuky—Zberezhe near Shatsk and Kre-
chiv—Kryliv near Novovolynsk;

— development of plans for capital and current
repairs of roads of local significance depending on
the degree of wear of their transport and operational
properties, etc.

To solve these problems, it is necessary to de-
velop a clear list of specific programs at the state
and regional levels, to attract European investment
for their implementation. Therefore, to achieve suc-
cess, it is necessary to make a lot of efforts aimed at
improving all components of the transport potential
of the region to improve the transport sufficiency of
the districts of the region.

Conclusions. The conducted analysis of the
transport sufficiency level of the administrative dis-
tricts in Volyn region shows that the central and

southern districts of the region have the best
transport sufficiency, while Polissia districts are not
sufficiently provided with transport infrastructure
due to forest, swamps and low level of economic
development of the territory. The calculated integral
index of the level of transport sufficiency, taking
into account several partial indicators, made it pos-
sible to group districts of the region by the level of
transport sufficiency and to distinguish five types of
them: high level (3 districts), above-average level (3
districts), medium level (4 districts), with insuffi-
cient level (3 districts) and the lowest level (3 dis-
tricts). The presence of certain problems and dis-
parities in the transport system functioning in the
region, especially Polissia districts, hinders the
growth of the transit value of the region and increase
the level of its socio-economic development. Volyn
region, having a fairly extensive transport network,
can in the future optimize the level of transport suf-
ficiency of districts based on efficient use of transit
potential with the integration of the transport com-
plex into the European transport and communication
system. Prospects for further research are to assess
the degree of transport permeability and connectivi-
ty of Volyn region.
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TRANSPORT SUFFICIENCY OF ADMINISTRATIVE DISTRICTS OF VOLYN REGION

The purpose of the study. The purpose of the study is to analyze the level of transport sufficiency of
administrative districts in Volyn region mainly landlocked routes using different quantitative parameters and
indicators.

Research methods. The following methods were applied in our research: statistical, comparative, car-
tographic, method of classification, and system analysis.

Academic novelty. The academic novelty of the study is a comprehensive approach to assessing the
transport sufficiency level of administrative districts in Volyn region using the integrated transport sufficien-
cy index, which takes into account simultaneously the density of transport networks per unit of territory and
population and security indices calculated by E. Engel, G. Goltz, Yu. Uspensky.

Practical significance. The practical significance of the research results is determined by their further
use for optimization and modernization of transport infrastructure in Volyn region.

Research results. The analysis of the transport sufficiency of administrative districts in Volyn region
using different quantitative parameters and indicators showed that there is a clear dependence of the land
routes length on the area and the configuration of the district's territory and the number of settlements. We
calculated the density of roads and railways in the administrative districts of the region per 1000 square kil-
ometers and 1000 inhabitants, as well as indexes of transport sufficiency of E. Engel, G. Goltz, and Yu.
Uspensky. The above-mentioned data showed ambiguity in determining the levels of transport sufficiency of
districts in the region. For more informative expression of this indicator of transport system functioning in
districts, the weighted average value was determined using the agglomerative-hierarchical procedure of nor-
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malization of these 7 output parameters. We obtained the synthesized parameter, which can be estimated as
an integral index of the transport sufficiency level in Volyn districts. The integral index reflects the cumula-
tive effect of taking into account partial indicators of transport sufficiency and shows the presence of signifi-
cant spatial differentiation in the transport sufficiency level of the region. According to the values of the inte-
gral index of the transport sufficiency level, five types of districts are distinguished by the level of transport
sufficiency of their territories. It is established that the highest level of transport sufficiency has the central
and southern districts of the region with favorable transport and geographical position and a long network of
roads and railways. The northern districts of the region have the lowest level of transport sufficiency due to
the forest, swamps, and low level of economic development. The problems of development of transport in-
frastructure in Volyn region are revealed and the perspective ways of optimizing the level of their transport
sufficiency are indicated.

Keywords: motorways, railways, traffic density, integral index of transport sufficiency, transport suffi-
ciency, transport networks, district.
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