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1 ABSTRACT

Spatial and hierarchical characteristics of urbattleanents (cities) of Bosnia and Herzegovina were
analysed in the paper. Graph theory method was, ws®tl accessibility of settlements was determined
according to time distance in the road network &ima main traffic routes. Basic characteristicshef urban
system were determined by main characteristicdsotanstituent parts: on the one hand with the rurba
network as a set of focal points in Bosnia and klgozina interrelated by traffic routes and on tkieep
hand, by direction and intensity of traffic movertgethat are ongoing through the network, and which
determine the position and significance of singliesin spatial organization of the observed area.

2 URBAN SYSTEM OF BOSNIA AND HERZEGOVINA

In addition to Sarajevo as the state capital, #tevark of urban systems consists of regional centxmong
which the most developed are: Mostar, Banja Luka @nzla. Besides these centres, there are about 15
subregional centres which are bearers of developrokrthe particular higher-rank functions against
municipal centres, within the functional-hierarchigits. Small and medium towns located in the area
large cities, take advantages and also the defigsrof large cities. Thus, spatial and hieraralnican
settlements or regional centres were formed in Bosmd Herzegovina within which, on the basis of
comparative experiences of the single towns, polyiae system of organically connected totalities is
developing, adjusted with natural conditions. Irc@dance with social-economic and other factors of
development, the forms and dynamics of urbanisatiorBosnia and Herzegovina are different. With
economy strengthening, which has more recently Ipeenarily a result of development of secondary and
tertiary activities in the rural settlements; cahtsettlements gradually change their hierarchppedure.
Starting from the statement that urban systemssate of elements between which there are certain
connections and relations, it may be concluded that urban system is made of the cities (hubs) and
connections for traffic of people, goods and infation, thus creating a functional wholeness in Wwhac
change of one element affects all other elementeansystem. By means of ARC/INFO 3.5 programme,
respectively NETWORK subprogram, utilisation of nentions in time (isochronal) accessibility wagteds

During analysing the accessibility of road junciprcomputer has recorded usage of each individual
connection in special files. Number of utilisatiasfsconnections ranges from 20 to 6.348. The mtilsted
connections are located around the most accegaiidéon points. The connections that are undeabmve
average value of 988 of utilising the connectiomsenshown on Map 1. Even 103 connections or 7 temar
use fewer roads than average for Bosnia and HevzegoOn the other hand, basic, the most important
traffic routes in Bosnia and Herzegovina can bartyedistinguished. At this, one should have in anihat it

is about connecting the cities in Bosnia and Hevzeg, and that the most important connections @mon
them largely concur with international traffic camtions passing through area of Bosnia and Herzegov
(Fig. 1)

The basic characteristics of urban system wereéefby main characteristics of its constituentgan the
one hand by urban network as a group of junctiantpdcities) interrelated with traffic routes, aad the
other hand with a direction and intensity of tr@ffnovements that are ongoing through the netword, a
which define the place and significance of paricuities in spatial organisation of the observezhaAs

the urban network, as one of the fundamental elesnehurban system consists of the cities anditraff
routes by which interaction is ongoing, it is pb#sito analyse it by mathematical methods (netwaoklels)
that were studied in a separate branch of matip®ldgy. Graph theory is quite frequently appliedhis,
according to which topological characteristicsedirons and intensity of interaction can be deteeaj and
the significance of single elements in system (ldar1969).

Position and significance of junction points (citip) determined by degree of accessibility. Thatasibility
can be determined according to different critefihe simplest method of determining the accessbilit
consists of determining the number of connectitwas &re used in connecting all pairs of junctiom{soin
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the network. As only topological graph is usedné t(network of connections and junction pointsvinich
there is only an information on existence the eation between single junction points, and all
characteristics of settlements were neglectedreugiber of inhabitants and connections, e.g. lergihlity
of traffic route etc.) such accessibility is nantegological. More complex and demanding analyskes itato
consideration characteristics of particular coninast, therefore we talk about accessibility onghaunds of

real (spatial) distance, according to time or poédravelling between single junction points- kattents
etc.)
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Fig. 1: Traffic network and distribution of citi@s Bosnia and Herzegovina, 2010

3 CITIES IN THE NETWORK OF BOSNIA AND HERZEGOVINA

Some junction points in the urban network of Bosama Herzegovina are more important than the others
because they are summing junctions of larger numbeonnections, therefore, such junction poinessaid

to have a good accessibility. It is assumed thatstittiements in which there are most of centnattfons

will be most accessible, as it is a preconditiorbefter spatial organisation. The least accesgilvletion
points are located in south and east Bosnia angddgevina (Foda, Gorazde, Trebinje and Mostar).

Generally, density of isolines increases by gomegifthe Neum coastline toward the central cities

(particularly of central Bosnia and Herzegovinajhich are the most crowded junction points in thigan
system of Bosnia and Herzegovina Areas of equadsmsilaility were outlined on Map 1, and the citigthw
values under and above the average number of itamébiwere marked on it. It is noticeable thatpading
to expectations, junction points in the fringe are& Bosnia and Herzegovina are less accessibfettiea
average. Bending the isolines along the majoritraffutes is obvious, so that certain directionsremight
be drawn into the cartogram.Value and distributibithe cities indicate to problem of marginalityer@in
parts of urban system (regional subsystems) aresthdt of territorial form of Bosnia and Herzeguwj but

also of unfavourable inheritance from the times mvheban systems of Boshia and Herzegovina developed
as a subsystem of other larger systems.

Major centres were out of the territory of Bosaiad Herzegovina (Ljubljana, Zagreb and Belgraded, a
before World War 1l some B&H cities, due to diffatgolitical geographic relations, were not fulby (vere
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not at all) a constituent part of the urban systdnBosnia and Herzegovina. After World War 1l, unba
system of Bosnia and Herzegovina was developirigerthie Yugoslav Federal State of that time, andg
only after Bosnia and Herzegovina had become agpi@adent country that conditions for development of
the unique national urban system were met andigguate traffic connections were created. With net¢a
traffic accessibility, some cities become lessfizadccessible (fringe cities) within the frame rmditional
urban system, but in time that position may brihgnt even some advantages. It can be said that traff
accessibility indicates to regional differenceddaghe urban system of Bosnia and Herzegovina.tifine
interval of these processes, respectively laggih®asnia and Herzegovina behind the most developed
European countries, has lasted for 30-40 years.

The population of Bosnia and Herzegovina develagpaobrding to industrial society model, which meant
gradual decrease of birth-rate, decrease, staimiivaand then a mild increase in mortality, as wasl
strengthening the tendency of weakening the dyrawiiggrowth of total population number, respectivel
lower and lower growth rates. It is characteristic Bosnia and Herzegovina that a large number of
deagrarized population belongs to nonurbanizedlptipa, so this rather high level is maintainednast in

all inter-census periods, and reached its maximuf®B1 with 46,5 per cent and dropped to 37,2%9il.
This part of the deagrarized population, which vgotdut does not live in a city, has an essentfalence on
daily migrations, and at the same time in a vergcgg way affects the system of settlements. This
population was not able to settle permanently andhies, and tried to get closer to the place ofknby
reproducing a scattered system of constructiorobthe urbanised area. The urbanized populatiorhbds
high growth rates in entire period. The reacheell@f urbanisation in 2010 (as per criterion acouydo
which settlements with more than 2000 inhabitamés deemed urbanised) of 49,5 per cents, shows that
Bosnia and Herzegovina belongs to countries haaingedium urbanisation level. Accelerated urbarosati
level in the period from 1991 to 2010, may be httied to considerably larger role of smaller setdats
that become secondary centres in the municipalitssch is in accordance with the proclaimed piphes

of polycentric development that was supported digothe first generation of spatial plans of the
municipality. Regarding active population sharethe group of settlements from 400-600 it was 49 p
cent, in settlements up to 200 settlements it aer cent, and in the settlements with 200-4€/&
inhabitants it was 3,8 per cent (Table 1 and Fig. 2

The highest growth of number of settlements waseaeld in a group of settlements from 2.001-10.000
inhabitants, and the highest demographic growth agmeved by settlements in the group from 50.001 -
100.000 inhabitants. The previous trends of theeolesl phenomena, as well as their anticipated
development demonstrate that in the area of BammihHerzegovina there is a simultaneous tendency of
concentration, and also some forms of dispersionti@ one hand, that dispersion is a consequentie of
form of settling in numerous (approx 5.800), seatderural settlements that are permanently abarjdmne
also keep significant part of population. On thbeothand, a relatively dense network of centres was
developed, which represents points in space athaicial efforts toward more steadfast developragat
crystallised.

Settlement size— number of inhabitantg Active pajin (%)
to 200 4,0
201-400 3,8
401-600 4,9
601-800 3,6
801-1.000 35
1.001-1.200 35
1.201-2.000 3,6
2.001-3.000 4,3
3.001-5.000 31

Table 1: Total number of active inhabitants in emait activities per 100 inhabitants in the settlateavithout central functions and
active population share in 2009
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do 200 201-400 401-600 601-800 801-1.000 1.001-1.200 1.201-2.000 2.001-3.000 3.001-5.000

Fig. 2: Active population share (%) perl00 activiedbitants in settlements for 2009

However, in order to get acquainted with urbancitne of the settlements in Bosnia and Herzegoama
objectively as possible, we have applied four oateThese are: settlement size, agricultural patporh
share, share of households without agriculturalskbolds and share of employed workers of given
settlement in total employment. The parameters mmtebeen randomly selected in the model; theyaare
result of conducted analysis. By means of the imeatl models in Bosnia and Herzegovina according to
the 1991 census data, five urban settlements inhvb per cent of population lives, have been sdpdr In
structure of urban settlements according to sidearu settlements up to 4.999 inhabitants were patja
and there were 34 of them. There were 48 mediusdsirban settlements from 5.000 to 19.999 of
inhabitants, while 2 urban settlements had over.(i inhabitants. In five largest urban settlemenfts
Bosnia and Herzegovina, 16,72 per cent of urbamlatipn, respectively 38,2 per cent of total pofiala
lived. (Table 2)

Size of urban Number of % of total Number of | % of total urban | % of total active
settlements accordingurban number inhabitants | population population

to number of settlements

inhabitants

100.000 and more 4 4/0 980.000 29,9 6,9
20.000- 99.999 15 3,0 870.000 26,6 56,4
5.000-19.999 55 1,1 780.000 23,8 23,3
2000-4.999 42 2,1 640.000 19,5 13,4
Total 116 100 3.270.00p 100 100

Table 2: Structure of urban population of Boshia Hedzegovina according to size of urban settlem&@$0
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Fig. 3: Structure of urban population of Bosnia &l&tzegovina according to size of urban settlem&@s0.

REAL CORP 2011: ?
CHANGE FOR STABILITY: Lifecycles of Cities and Regions &

=



Rahman Nurkow

4 BASIC CHARACTERISTICS OF URBAN SYSTEM OF BOSNIA AND HERZEGOVINA

During analysis of urban system of Bosnia and Herzmvina, in the scope of this paper most attention
has been paid to its hierarchic and spatial dimensn. Basic goal is determining the deviation from
certain regularities and currently achieved level 6urban system development Analysis of hierarchic
characteristics of urban system of Bosnia and Herg®vina has been performed by application of
rank-size rule of the cities and indexes of urban gimacy. It gave basic information on spatial
dimension of the urban system of Bosnia and Herzegma. Regular rank-size of the cities, respectively
a deviation from it, also reflects in a certain wayon spatial dimension of the urban network of Bosrai
and Herzegovina. Besides the mentioned indicatorarbanisation level served as a comparative value
with telecommunication system. Namely, the urbanig&n level of a certain country or region, most
directly depends on number and size of its citied/¢esk, 1992).

Basic characteristics of urban system are existafictiree basics dimensions. These are hierarchic o
vertical dimension, spatial or horizontal and temapaimension. Hierarchic or vertical dimensionleefs
interdependence of cities in urban system. Thescivithin the urban system are in hierarchic retat
Smaller cities are functionally dependant on theellgped, larger cities and, therefore, gravitateaial
them. Influential areas of smaller cities of thban system are therefore a part of influentiahastethe
larger cities. In urban system, several hierartdhiels that are determined on the grounds of ppation of
central activities in the single cities, are digtirshed. This dimension of urban system tells usutthe
number of hierarchic levels and centres of lowevettspment that gravitate toward a centre of higher
development.

The first more significant observations on hieractistribution of centres in a certain urban syste
appeared even before World War Il. In 1913, then@er geographer Auerbach noticed a regularity of
distribution of towns with regard to their size. Has observed that a number of inhabitants oninespeace,
ordered by size, regularly decrease in relatiothéolargest city. On the basis of this idea, a rhofleank-
size rule, which explains the idea of regular wattdistribution the centres in urban system, wasted. It
says:

Sn= St

rnqg

In this formula Sn is a number of inhabitants a@fty, S, is a number of inhabitants of the largest citig, &n
ordinal numeral of city n in the series of citigd@red by size and g is a constant. (Vresk, 1986).

So, number of inhabitants of a city in a seriescibes ordered by size is obtained when number of
inhabitants of the largest city is divided by omlimumeral of that city in the given series. Spatia
horizontal dimension represents a reflection oé % influential area of the urban system. Witharegto
size of urban systems, there are national, regiandllocal urban systems. Local or daily urbanesyst
consists of the town with its surroundings, whishfunctionally connected with it on daily basis.ailp
urban system is determined on the grounds of tlheeses of daily migrations between the town and the
surroundings. Thus, local or urban system is ama &rem which workers, pupils, students and others
commute to the city every day for satisfying the@eds, with simultaneous circulation of goods, pEop
information and alike.

Urbanisation process is the most intensive in lacadaily urban system, with the highest conceiunabf
population. Regional urban system represents ayst#ms of the national urban systems; it is formexliad
larger and functionally more significant cities amas a higher level. The national urban systemsisoaof

all cities, or all urban subsystems, among whiclrehis a hierarchic interdependence at the level of
particular country. National urban systems are naoriess included into the international urbaneystThe
international urban system is made of cities ofrtagonal urban systems. Global urban system stmnef

the network of interrelated global cities (Reber2R08).

National urban systems have from five to sevenléewghich depends on number of inhabitants, size of
country, administrative and political division, arfisation level and historical development of courEach
centre on certain hierarchic level has its infliedrdarea and its subsystem of the centre. Moreystdss of
lower level gravitate toward a centre of higherelevhe highest level of nodality in the countrysitae
capital, respectively the largest city. Judgingsime of the cities, Bosnia and Herzegovina stif havery
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poorly developed urban system. Dominance of smailens can be observed in it, and the lack of nmadiu
sized cities. The towns with fewer than 5.000 iritaatdts account for 65 per cent of all towns, angB3&er
cent of towns have fewer than 2.000 inhabitants.te other hand, only four towns in Bosnia and
Herzegovina have between 50.000 and 100.000 irdvdbit respectively 4 towns with over 100.000
inhabitants (Nurkow, 2005).

The basic characteristic of rank-size of the citidsBosnia and Herzegovina is a clear dominance of
Sarajevo, but in last decade of the 21st centuryiditrend of decreasing a difference between $acaaind
Banja Luka, the second largest city was (indexrban primacy in 1981 was 3,87, and in 1991 3,78)".
comparison with Sarajevo, all towns of Bosnia amizdgovina are smaller than they should be acaptdin
rank size rule of the cities. For example, as aisé largest city Banja Luka would have over 150.00
inhabitants, Mostar 130.000, Tuzla 150.000, et€.parajevo had around 980.000 inhabitants, ram&-si
would be much more regular. Such hierarchic charetics of urban system of Bosnia and Herzegovina
reflect on the spatial dimension of urban systemrémuneven distribution of towns in the space wttard

to their size and functional importance), whichlagefs in spatial difference of the achieved levél o
urbanisation of the single parts of Bosnia and kEigoxina. In 2010, 39,3 per cent of total population
Bosnia and Herzegovina lived in urban settlements.we measure the urbanisation level with this
percentage of urban population, then we can ascetii@t Bosnia and Herzegovina reached a higher
urbanisation level (51-75%) (Nurkayi2005).However, regional differences are noticeats the level of
large spatial-functional totalities (macroregioits Bosnia and Herzegovina. So, the macroregionBuafa,
Mostar and Sarajevo have larger share of urbanlgtigu than macrorgions in the interior of Bosnieda
Herzegovina. Explanation for these differencesdsde be sought in poor agrarian basis and employme
opportunities of population in industry and maimyservice activities (traffic and tourism), in thenditions

of stronger and stronger littoralization. As peistindicator, we can say that certain macroregioad
reached higher level of social-economic developrtigant continental macroregions.

5 CONCLUSION

The key position and importance of the cities amanections that link the regions in the interiothadther
regions in Bosnia and Herzegovina have been datedniSuch topologic characteristics of the urban
network of Bosnia and Herzegovina emphasize impodaf Sarajevo as the most significant urban eentr
since Sarajevo, as the largest centre, has a moneynced central position in urban network. Acamydo
accessibility, the regional urban system of Samjas a core region is distinguished, and the athiean
subsystems (Banja Luka, Tuzla and Mostar) have mioless emphasized peripheral position. Thetfaatt
with connection Sarajevo-Mostar-Tuzla-Banja Lukaffic of the entire continental hinterland towate
seaside section is canalized, and a need has &visestablishing the alternative direction for nopement

of accessibility of the marginal parts of the urlsgstem of Bosnia and Herzegovina. The towns sitliat
that traffic corridor have more favourable condiSdfor development that the others, situated ore®dg
Accessibility of the regional urban systems of Byfanja Luka, Mostar is increased mainly by ughey
traffic routes passing through territory of Bosaiad Herzegovina. However, their inclusion into anmeal
traffic cannot be predicted with certainty for ttime being. Results of analysis of using the cotioes
clearly emphasize the most important connectionsmimtual connecting the towns of Bosnia and
Herzegovina. The fact that those connections lgrgeincide with international traffic connectionagsing
through territory of Bosnia and Herzegovina, is@meaging in the sense of construction and modetiniza
of the road network of Boshia and Herzegovina. Widhstruction of highways on the most importarffitta
directions, traffic accessibility of the marginarfs of the urban system of Bosnia and Herzegowiticbe
considerably improved, as well as interconnectiohsfour largest cities of Bosnia and Herzegovina,
respectively their regional urban systems.

6 REFERENCES

Cerne, A.: Prostorska identiteta — koncept tamlsti, AnthroposCasopis za psihologijo in filozofijo ter za sodelnje
humanisttnih ved, letnik 31, Stev. 4-6, str. 296-300, Ljabif, 1999.

Cerne, A.: Analiza prostornih moznosti, Raziskovataioga, nosilec raziskovalne naloge, Urad R Sloeerdj prostorsko
planiranje, Ministarstvo za okolje in prostor, &7, Ljubljana, 2001.

Lorber, L.: Transition in Slovenian rural areas, Rera geografijo — Journal for Geography, 4-1,200

Nurkovi¢, R.: Influence of industry on urbanistic developinamd infrastructure of central settlements ofthela valley,
University in Belgrade, Faculty of Geography- Ingit of area planning, Almanac, pages 355-364, Batgra003.

REAL CORP 2011: ?
CHANGE FOR STABILITY: Lifecycles of Cities and Regions &

=



Rahman Nurkow

Pacione, M.: Urban Geography- a global perspecReeitledge, London, 2001.

Statististics annual /Chronicle of the FederatioBa$nia and Herzegovina, page 24, Sarajevo, 2000.
Vresk,M.: Bases of urban geography, pages 76-84ehad990.

Vresk, M.: Urban geography, Skolska knjiga, Zagfe86

VriSer,l.: Centralna naselja v Sloveniji leta 19&&ografski zbornik, XXVIII, str. 129-151. Ljubljan&988.

ProceedingREAL CORP 2011 Tagungshand ISBN:  978-3-9503110-0-6 (CD-ROM); ISBN: 978-3-9508%1-3 (Print) m
18-20 May 2011, Essen. http://www.corp.at Editors: Manfred SCHRENK, Vasily V. POPOVICH, Peter ZEILE



