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Prometno-geografska analiza sustava javnog prijevoza:
studija slucaja Gradske Cetvrti Sesvete
te opcina Gornja Stubica i Marija Bistrica

Transportation-geographical analysis of the public
transportation system: a case study of the Sesvete District and
the municipalities of Gornja Stubica and Marija Bistrica

Javni prijevoz jedna je od temeljnih drustvenih usluga
koja izravno utjece na prostorni razvoj. Da bi se osigurala
visoka razina funkcionalnosti i odrZivosti sustava javnoga
prijevoza te da bi se on koristio kao mijera za postizanje
uravnotezenoga prostornog razvoja, potrebno je stvoriti
kvalitetan planski okvir za njegov razvoj. U radu se analiziraju
rasprostranjenost i obiljezja funkcionalnosti sustava javnoga
prijevoza u sjeveroistotnom dijelu Urbane aglomeracije
Zagreb, na teritoriju zagrebacke Gradske Cetvrti Sesvete
te opéina Gornja Stubica i Marija Bistrica u Krapinsko-
zagorskoj Zupaniji. Cilj je rada dvostruk: analizirati
sustav javnoga autobusnog i Zeljeznickog prijevoza toga
podrudja, koristeci se podatcima o relevantnim prometnim,
demografskim i funkcionalnim obiljeZjima prostora te
na temelju analize izraditi tipologiju naselja istrazivanoga
podrudja prema kvaliteti javnoga prijevoza. Na temelju
dobivenih rezultata u diskusiji se iznose potencijalne
mjere razvoja javnoga prijevoza u istrazivanom podrudju s
implikacijom na cijelu Urbanu aglomeraciju Zagreb. Analiza
i tipologija uputile su na znacajno vecu dostupnost i kvalitetu
javnoga prijevoza u juznom dijelu istrazivanoga podrudja, u
naselju Sesvete i naseljima njegove neposredne okolice te na
slabu frekventnost i dostupnost javnoga prijevoza u vedini
naselja opéina Gornja Stubica i Marija Bistrica.

Kljuéne rije¢i: javni prijevoz, prostorno-prometno
planiranje, prometno-geografska analiza, tipologija
naselja, Urbana aglomeracija Zagreb, UAZ

Public transportation is a fundamental societal service
that directly affects spatial development. In order to ensure
a high level of functionality and sustainability of the public
transport system, as well as even spatial development, a good
planning framework for its development is a necessity. This
paper analyses the distribution and functional characteristics
of the public transportation system in the northeastern part
of the Zagreb Urban Agglomeration: the Sesvete district
and the neighbouring municipalities of Gornja Stubica
and Marija Bistrica in Krapina-Zagorje County. The goal
of this paper has two parts: to analyse the public bus and
train transportation systems in the study area, using relevant
traffic, demographic, and functional data; and to create a
typology of public transport quality of the settlements of the
research area. Based on the results of the analysis, potential
measures to aid the development of public transport in the
study area, as well as their potential impact for the entire
area of Zagreb, have been detailed in the discussion section.
The results of the analysis indicate that public transport is
more available and of better quality in the southern part of
the study area and in Sesvete and the smaller settlements
surrounding it, but it is less frequent and less available
throughout the majority of settlements in Gornja Stubica
and Marija Bistrica.

Key words: public transportation, spatial-transportation
planning, transportation-geographical analysis, typology
of settlements, Zagreb Urban Agglomeration, ZUA
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Uvod

Kretanje ljudi, prijevoz roba i protok informaci-
ja spadaju u temeljne potrebe suvremenoga drustva
(Rodrigue, 2020). Pojam kretanja, odnosno mobil-
nosti, jedan je od glavnih koncepata suvremene pro-
metne geografije. Drugi, jednako vazan koncept u su-
vremenim prometno-geografskim istrazivanjima jest
dostupnost. Dostupnost oznacava razinu do koje su
neko fizicko dobro, usluga ili informacija dohvatljivi
odredenoj osobi ili drustvenoj skupini. Mobilnost je
samo jedan od nacina na koji se omogucuje dostu-
pnost, bilo fizickim bilo virtualnim putem (Shaw i
dr., 2008). Promet, kao ekonomska aktivnost i drus-
tveni fenomen, snazno utjece na kvalitetu Zivota ljudi
jer definira okvir u kojem se obavljaju pojedine Zivot-
ne funkcije te opseg u kojem su te funkcije dostizne
pojedincima ili drudtvenim skupinama (Gagparovié,
2016). U mnogim dijelovima svijeta, osobito u oni-
ma s viSom razinom gospodarskoga razvoja, promet
dozivljava svojevrsnu transformaciju prilagodavajuéi
se zelenom i digitalnom gospodarstvu (Rodrigue,
2020). U tom smislu sve vecu ulogu u obrascima kre-
tanja preuzima virtualna mobilnost, osobito uzevsi u
obzir trendove u kretanju koji su se silom prilika ra-
zvili tijekom globalne pandemije bolesti COVID-19.
S druge se strane sve vise koriste ekoloski prihvatlji-
viji i u drustvu sve privla¢niji oblici mobilnosti poput
biciklistickoga prijevoza, pjesacenja, prijevoza mo-
dernim elektri¢nim vozilima, ali i javnoga prijevoza

(Sheller, 2015).

Pojam javnoga prijevoza putnika obuhvaéa uslu-
gu prijevoza putnika kojoj mozZe pristupiti bilo koji
pojedinac koji za tu uslugu placa odredenu cijenu
prijevoza. Takav se vid prijevoza organizira na to¢no
odredenoj ruti na kojoj se nalaze unaprijed odredena
stajalista, a osnovna svrha mu je prijevoz vide putnika
u jednom vozilu (Rodrigue, 2020). Javnim prijevo-
Zom stoga se mogu smatrati vrste poput autobusnoga,
zeljeznickoga 1 ostaloga tracnic¢kog putnickog prije-
voza (ukljuujudi i nadzemnu i podzemnu Zeljeznicu,
tramvaje, ZiCare i uspinjace), pomorskoga putnickog
i zratnoga putnickog prijevoza. U javni prijevoz
dodatno se mogu ukljuditi i prijevoz taksijem, kao
i ucestali prijevoz organiziran isklju¢ivo za koriste-
nje pojedinim drustvenim skupinama (npr. prijevoz
skolske djece do 8kola, prijevoz turista na pojedinim
turistickim lokalitetima i sl.) (White, 2017). Usprkos
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Infroduction

Movement of people, transportation of goods, and
the flow of information are a few of the most impor-
tant needs of modern society (Rodrigue, 2020). The
notion of movement, i.e. mobility, is one of the main
concepts in transport geography. Accessibility is an
equally important concept in modern transport-ge-
ographical research. Accessibility measures the level
to which physical goods, services, or information are
available to individuals and social groups. Mobility
is one enabler of accessibility, be it physical or virtual
(Shaw et al., 2008). Transportation, which is both an
economic activity and social phenomenon, strong-
ly influences quality of life, because it defines the
framework in which certain functions take place, as
well as the degree to which those functions are avail-
able to individuals and social groups (Gasparovi¢,
2016). In many parts of the world, especially those
that are highly-developed economically, transport
is undergoing a transformation as it adapts to green
and digital economic trends (Rodrigue, 2020). In
this light, virtual mobility has an increasingly im-
portant role in movement patterns, especially due to
the disruptive effects of the COVID-19 pandemic.
In contrast, more ecologically-acceptable forms of
mobility (e.g. cycling, walking, electric vehicles, and
public transportation) are increasing in popularity

(Sheller, 2015).

'The concept of public transportation encompass-
es the service of transporting passengers who pay
a pre-determined fare. Transport is then organised
along specific routes, which are listed at the stations
placed along the route. The basic goal of public trans-
port is transport many passengers in a single vehicle
(Rodrigue, 2020). Public transportation includes
buses, trains, trams, ferries, airplanes, and other more
esoteric vehicles (e.g. cable car or funicular). Taxis
can also be included within the definition of pub-
lic transportation, as well as other types of arranged
transport (e.g. school buses, charter buses) (White,
2017). Despite the ubiquity of cars, the popularity of
public transportation is increasing. Urban and rural
areas have different needs, and different challenges
must be overcome in order to develop public trans-
portation that serves the local population (Gray et
al., 2008; White, 2017). Public transportation in cit-

ies has mainly developed in a way that reduces the



izrazenoj automobilizaciji javni prijevoz postaje sve
pozeljniji i koristeniji oblik prijevoza. Urbana i rural-
na podrudja imaju posebne znacajke i izazove razvoja
javnoga prijevoza koji zahtijevaju i razli¢ita rjeSenja
(Gray i dr., 2008; White, 2017). Javni prijevoz u
gradovima razvija se uglavnom na nacin da dovede
do smanjenja stupnja automobilizacije te osiguranja
dostupnosti prometne usluge razlicitim skupinama
stanovni§tva bez obzira na njihov drustveni i finan-
cijski status. Istovremeno se potice stvaranje ekoloski
prihvatljivih i odrzivih gradskih prometnih sustava
(Docherty i dr., 2008). U ruralnim podrudjima, oso-
bito u Srednjoj Europi, osiguranje visokokvalitetnoga
javnog prijevoza za visoku razinu dostupnosti razlici-
tih usluga jedna je od osnovnih poluga na kojima se
temelji politika ravnomjernoga regionalnog razvoja
(Gray i dr., 2008). Medutim, planiranje javnoga pri-
jevoza obuhvaca i brojne kompromise jer se uz atrak-
tivnost i prilagodenost javnoga prijevoza za korisnike
mora osigurati i financijska odrzivost za pruzatelje
prijevozne usluge (Dziekan i Zistel, 2018).

Javni prijevoz ima bitan utjecaj na urbanizaciju u
gradskim regijama. U hrvatskoj geografskoj biblio-
grafiji postoji nekoliko radova u kojima su obrade-
ni razliciti aspekti vezani uz javni prijevoz i njego-
ve interakcije s ostalim prostornim elementima i
strukturama na teritoriju Zagrebacke urbane regije.
Znatan broj ¢lanaka o toj je temi tijekom 1980-ih
godina napisao M. Si¢. On je analizirao razvoj mre-
Ze javnoga gradskog prijevoza u Zagrebackoj urba-
noj regiji i dovodio ga u vezu s procesima urbani-
zacije u zagrebackoj gradskoj okolici. Zakljucuje da
je radijalnim Sirenjem mreZe autobusnoga prometa
u zagrebackoj okolici tijekom 1960-ih i 1970-ih
godina zapocela urbanizacija okolice, a u 1980-im
profiliraju se zagrebacki sateliti (Sesvete, Dugo Selo,
Velika Gorica, Samobor i Zapresi¢) kao sekundarni
centri autobusnoga prometa koji su i svojim funkeci-
jama rada poceli privlaciti stanovnistvo okolice (Si¢,
1984; 1985). U 1990-im godinama javljaju se ideje
koje ukljucuju vec¢u valorizaciju zZeljeznice u prigrad-
skom javnom prijevozu (Klari¢, 1994). Istrazivanjem
sli¢ne teme bavio se M. Ili¢ (2000), koji je analizi-
rao trendove kretanja broja korisnika u Zeljeznickom
prometu, pri éemu se osobito osvrnuo na porast broja
korisnika Zeljeznic¢koga prijevoza na zagrebackoj pri-
gradskoj liniji Savski Marof — Zagreb — Dugo Selo.
Ili¢ je istrazivao i autobusne linije na teritoriju Sre-

level of motorisation and ensures the availability of
transport services to different groups of the popu-
lation, regardless of their social and financial status.
Simultaneously, the creation of environmental-
ly-friendly and sustainable urban transport systems
is increasingly encouraged (Docherty et al., 2008).
In rural areas, especially in Central Europe, ensur-
ing high-quality public transport with a high level
of availability of various services is one of the basic
pillars upon which balanced regional development
policy is based (Gray et al., 2008). However, public
transportation planning involves a number of trade-
offs, as financial sustainability for transport service
providers has to be taken into account, as well as the
functionality and adaptability of transport for users
(Dziekan and Zistel, 2018).

Public transportation has a significant impact on
urbanisation in urban regions. There are multiple
papers in Croatian geographical literature that deal
with various aspects related to public transportation
and its interactions with other spatial elements and
structures in the Zagreb urban area. A significant
number of papers on this topic were written by M.
Si¢ during the 1980s. He analysed the development
of the public transport network in the greater Zagreb
area and connected it to the processes of urbanisa-
tion. He concluded that the radial expansion of the
bus network triggered the urbanisation of the area
during the 1960s and 1970s. Zagreb’s satellites (Ses-
vete, Dugo Selo, Velika Gorica, Samobor, and Za-
presi¢) were profiled as secondary bus centres in the
1980s, because they were attracting large numbers of
people from the surrounding areas with their work
functions (Si¢, 1984; 1985). In the 1990s, ideas that
included valorising railways as suburban transpor-
tation emerged (Klari¢, 1994). A similar topic was
researched by M. Ili¢ (2000), who analysed trends
in the number of railway users, focusing particularly
on the increase in the number of railway users on
the suburban Savski Marof — Zagreb — Dugo Selo
line. Ili¢ also researched bus lines in the territory of
Central Croatia and identified a hierarchy of settle-
ments according to traffic importance in public bus
transport (Ili¢, 2001). Subsequent research on the
public transportation system in the greater Zagreb
area has mainly been focused on the social aspects of
transportation, introducing topics such as transport

disadvantage (Gasparovi¢, 2016). The future devel-
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disnje Hrvatske te je na temelju njih identificirao
svojevrsnu hijerarhiju naselja po prometnoj vaznosti
u javnom autobusnom prijevozu (Ili¢, 2001). Kasnija
istrazivanja sustava javnoga prijevoza u Zagrebackoj
urbanoj regiji uglavnom su usmjerena na socijalne as-
pekte prometa, pri ¢emu se uvode posebne teme, po-
put prometne marginaliziranosti (Gagparovi¢, 2016).
Bududi razvoj javnoga prijevoza u Zagrebu i okolici
planira se provoditi u okviru integriranoga javnog
prijevoza. Pojam integriranoga javnog prijevoza po-
drazumijeva integraciju vide oblika javnoga prijevoza
u jedinstven sustav s uskladenim voznim redovima,
tarifnim sustavom i sustavom prijenosa informacija
izmedu razlic¢itih pruzatelja usluga javnoga prijevo-
za (Preston, 2020). Razvoj takva prijevoza promice
i Nacionalna razvojna strategija Republike Hrvatske
do 2030. godine (NN 13/21), pri ¢emu osobito na-
glasava implementaciju takva sustava u prigradskim
podrugjima, gdje bi doslo do uskladenja autobusnoga
i Zeljeznic¢koga prometnog sustava.

U medunarodnoj bibliografiji tema javnoga pri-
jevoza bila je predmet vecega broja prometno-geo-
grafskih i prometno-planerskih radova u proteklih
petnaestak godina. Ojo (2017) u svom pregledu tako
isti¢e kvalitetu javnoga prijevoza kao predmet istrazi-
vanja u velikom broju radova koja se moze podijeliti u
tri dimenzije: akteri ukljueni u kvalitetu javnoga pri-
jevoza (pruzatelji usluge javnoga prijevoza, zaposle-
nici kod pruzatelja usluge, regulatorna tijela i putnici
— korisnici), kvaliteta usluge i funkcionalna kvaliteta.
Poneka obiljezja navedenih dimenzija istrazivana su
gotovo u svim radovima o javnom prijevozu. U Eu-
ropi su provedena razliita istrazivanja usmjerena na
pojedine skupine korisnika i njihove potrebe (npr.
mladi — Delclos-Alié6 i Miralles-Guasch (2018);
staro stanovnistvo — Ahern i Hine (2012), ucenici —
Gabrovec i Razpotnik Viskovi¢ (2018); svakodnevni
korisnici automobila — Redman i dr. (2013); ruralno
stanovnistvo — Velaga i dr. (2012) itd.). Dio istrazi-
vanja usmjeren je na prostornu organizaciju javnoga
prijevoza iz perspektive pruzatelja usluga i korisnika
(npr. Buehler i dr., 2018; Petersen, 2016), a predmet
pojedinih istrazivanja jesu i implikacije razvoja javno-
ga prijevoza na regionalni (Stastna i Vaishar, 2017) i
na odrzivi razvoj (Bauchinger i dr., 2021).

Cilj je ovoga rada analizirati sustav javnoga auto-
busnog i Zeljeznickog prijevoza u isto¢nom i sjeve-
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opment of public transportation in Zagreb and its
surroundings will be carried out within the frame-
work of integrated public transportation. The con-
cept of an integrated public transportation implies
the integration of several forms of public transpor-
tation into a single system with harmonised (among
various public transportation service providers) tar-
iff and information transfer systems, and timetables
(Preston, 2020). The development of such a trans-
portation system is also envisaged by the National
Development Strategy of the Republic of Croatia to
2030 (OG 13/21), which emphasises the implemen-
tation of such a system in suburban areas, in which
the bus and railway transport systems would be har-
monised.

Over the last fifteen years in international litera-
ture, the topic of public transport has been the sub-
ject of numerous works in the fields of transport ge-
ography and transport planning. For example, in his
review, Ojo (2017) highlighted the quality of public
transport as a subject of research in a large number
of works, which can be divided into three dimen-
sions: Actors involved in public transport quality
(public transport service providers, employees of
service providers, regulators, and passengers-users),
quality of service, and functional quality. Some of
the characteristics of these dimensions have been
studied in almost all works on public transport. In
Europe, multiple studies have been conducted tar-
geting individual user groups and their needs (e.g.
young people - Delclos-Alié and Miralles-Guasch
(2018); elderly population - Ahern and Hine (2012),
students - Gabrovec and Razpotnik Viskovi¢ (2018);
daily commuters - Redman et al. (2013); rural popu-
lation - Velaga et al. (2012), etc.). Some research fo-
cuses on the spatial organisation of public transport
from the perspective of service providers and users
(e.g. Buehler et al., 2018; Petersen, 2016), and the
subject of some studies is the impact of public trans-
port development on regional (Stastn4 and Vaishar,
2017) and sustainable development (Bauchinger et
al., 2021).

The aim of this paper is to analyse the public
bus and rail transportation systems in the eastern
and northeastern parts of the Zagreb Urban Ag-
glomeration: specifically in the Sesvete district and
the municipalities of Gornja Stubica and Marija



roisto¢nom dijelu Urbane aglomeracije Zagreb, na
teritoriju Gradske Cetvrti Sesvete koja je sastavni dio
Grada Zagreba te opéina Gornja Stubica i Marija Bi-
strica u Krapinsko-zagorskoj Zupaniji. Analiziraju se
podatci o prostornim, demografskim, funkcionalnim
i prometnim obiljezjima prostora koji izravno utjecu
na razvoj sustava javnoga prijevoza. Pritom se koriste
relevantne geografske i prostorno-planerske metode:
analize sekundarnih izvora, analize u GIS-u i metoda
tipologije. Nakon analize podataka navedenim me-
todama daju se preporuke za buduéi razvoj sustava
javnoga prijevoza u istrazivanom podrudju te polazi-
§ta za potencijalna kvalitativna istrazivanja u budué-
nosti koja ¢e omoguditi stvaranje konkretnoga plana
razvoja javnoga prijevoza u prostornom obuhvatu
istrazivanja, s implikacijom na cijelo podrucje Grada
Zagreba, Zagrebacke i Krapinsko-zagorske Zupanije.
Svrha je ovoga istrazivanja pridonijeti spoznaji o re-
levantnim prostornim obiljeZjima koja utjecu na su-
stav javnoga prijevoza na podrucju Urbane aglomera-
cije Zagreb i oblikovanju mjera za njezin ucinkovitiji
bududi razvoj. Rad se temelji na istrazivanju koje je
autor proveo za izradu diplomskoga rada Geografski
aspekti razvoja integriranog javnog prijevoza u sjeve-
roistocnom dijelu Urbane aglomeracije Zagreb (Sisak,

2020).

Metodoloski okvir istrazivanja

Istrazivanje je podijeljeno u tri koraka koji se od-
nose na analizu razli¢itih prostornih aspekata koji
utjeCu na javni prijevoz u podrudju istrazivanja, za-
tim na analizu tamosnjega sustava javnoga prijevoza
i sintezu podataka dobivenih istrazivanjem. Prvi ko-
rak obuhvaca kratak osvrt na prometno-geografski
polozaj i relevantne elemente prometne mreZe na
podrudju istrazivanja. Zatim slijedi analiza statistic-
kih podataka o demografskim kretanjima u istrazi-
vanom podrudju. Analiziraju se trendovi u kretanju
broja stanovnika u posljednjim desetlje¢ima, s na-
glaskom na stanje zabiljeZeno popisima stanovnis-

tva 2011. 1 2021.' godine. Relevantni demografski

1 Za vrijeme izrade ovoga ¢lanka objavljeni su prvi rezultati Popisa sta-
novnistva, kuéanstava i stanova 2021. godine (DZS, 2022), koji obu-
hvacaju podatke o broju stanovnika u drzavi, NUTS 2 regijama, Zupa-
nijama, jedinicama lokalne samouprave i naseljima. Podatci o dobnoj
strukturi stanovnistva i dnevnim migracijama nisu bili objavljeni za taj
popis te su stoga u analizi koristeni posljednji dostupni podatci, oni iz
2011. godine.

Bistrica in neighbouring Krapina-Zagorje County.
Data regarding the spatial, demographic, functional
and traffic characteristics of space that directly af-
fect the development of the public transportation
system were analysed. Relevant geographical and
spatial planning methods were employed during the
analysis: primarily secondary source analysis, GIS
analysis, and typology methods. Following the anal-
ysis of the data using the aforementioned methods,
recommendations were given for the future develop-
ment of public transportation in the research area, as
well as potential starting points for future qualitative
research that would enable/aid in the creation of a
concrete plan for public transportation development
of the research area. This is important because it
would have implications for entire area of the City of
Zagreb, as well as for Zagreb and Krapina-Zagorje
counties. The purpose of this research is to contrib-
ute to the knowledge of relevant spatial features that
affect the public transportation system in the Zagreb
Urban Agglomeration and to aid in future develop-
ment. The paper is based on research that the author
conducted for their master’s thesis: Zhe geographical
aspects of development of integrated public transport
in northeastern part of Zagreb Urban Agglomeration
(Sisak, 2020).

Methodological framework of the research

The research is divided into three steps relat-
ed to the analysis of the different spatial aspects
that influence public transport in the research
area, followed by an analysis of public transport
systems area, and a synthesis of the data. The first
step includes a brief overview of the transport-ge-
ographical position and the relevant elements of
the transport network in the research area. This is
followed by an analysis of statistical data regarding
demographic change in the research area. Trends
in population change over the last decade were
analysed, with special focus on change during the
2011-2021" intercensal period. Relevant demo-

1 During the drafting of this paper, the first results of the 2021 Census of
Population, Households and Dwellings (CBS, 2022) were published,
covering data on the number of inhabitants in Croatia, NUTS 2 re-
gions, counties, local self-government units, and settlements. Data on
the age structure of the population and daily mobility were not pub-
lished in this census, and therefore the analysis used the last available

data from 2011.
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podatci prikazuju se grafickim i kartografskim pri-
kazima. Zadnji element toga koraka jest analiza
mreze srediSnjih naselja na podrudju istrazivanja, a
ona je dobivena kataloskim istraZivanjem centralnih
funkcija iz internetskih izvora. Klasifikacija sredis-
njih naselja izvedena je po kategorijama sredi$njih

naselja kojima se koristio Luki¢ (2012).

Za vizualizaciju pojedinih prostornih podataka u
ovom koraku koristi se GIS. Njegova je vrijednost
za prometno-geografska istrazivanja u moguénosti
vizualizacije prometnih fenomena i trendova putem
kartografskih prikaza te u analitickim moguénosti-
ma kojima je osigurana obrada prometnih i prostor-
nih podataka te izvodenje zaklju¢aka (Miller i Shaw,
2015).

Drugi je korak analiza sustava javnoga prijevoza na
podrudju prostornoga obuhvata istrazivanja koja uk-
lju¢uje analizu voznih redova te ostalih dokumenata i
sadrzaja vezanih uz prometovanje pojedinih linija jav-
noga prijevoza, kao i kartografsku vizualizaciju anali-
ziranih podataka. Pojedini podatci o javnom prijevozu
dodatno su obradeni analitickim alatima ArcGIS De-
sktop-a te na taj nacin daju prikaz trenutnoga stanja
javnoga prijevoza u istrazivanom podrudju iz kojega
se mogu generirati zakljucci o potrebama i mogué-
nostima bududega razvoja sustava javnoga prijevoza.
Podatci o javnom prijevozu ukljuceni u ovaj korak
odnose se na stanje dana 31. listopada 2021. godine.

Treéi je korak sinteticki, a obuhvaca izradu tipo-
logije naselja istrazivanoga podrudja prema kvali-
teti javnoga prijevoza i demografskim trendovima.
Tipologija je istrazivatka metoda sa svrhom iden-
tificiranja, pojednostavljenja i redanja prostornih
podataka kako bi oni bili usporedivi (Luki¢, 2012).
Pri provedbi metode tipologije u ovom se radu ko-
risti disagregativni pristup, kojim se polazi od dvaju
klju¢nih kriterija koji odgovaraju cilju klasifikacije,
prometnoga i demografskoga, za koje je odredeno
pet razli¢itih indikatora na temelju Cijega se zbroja
klasificiraju naselja u Gradskoj Cetvrti Sesvete i op-
¢inama Gornja Stubica i Marija Bistrica. Usprkos
statickom promatranju prostora te subjektivnom
utjecaju istrazivaca prilikom definiranja indikatora
(Luki¢, 2012) metoda tipologije korisna je za vizu-
alizaciju i donosenje ideja buduéega razvoja javnoga
prijevoza u prostoru istrazivanja kao sastavni ele-
ment prometno-prostorno-planerske analize.
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graphic data is displayed in graph and map form.
The last step is an analysis of the network of cen-
tral settlements in the research area, undertaken via
research of central functions from Internet sources.
Classification of central settlements was carried
out using the categorisation of central settlements

defined by Luki¢ (2012).

GIS was used in this step to visualise individual
spatial data. Its value to transportation geography
research lies in its ability to create visualisations of
transport phenomena and trends in the form of
cartographic representations, as well as its analyt-
ical capabilities that can be used to process trans-
portation and spatial data and draw conclusions

(Miller and Shaw, 2015).

The second step is an analysis of the public
transportation system in the research area, more
specifically an analysis of schedules and other doc-
umentation related to individual transport routes,
as well as of cartographic visualisations of analysed
data. Certain data regarding public transportation
were further analysed using ArcGIS Desktop in
order to give an overview of the current state of
public transportation in the research area, from
which conclusions can be drawn regarding current
needs and possible avenues of future development.
'The public transport data included in this step was
current on October 31, 2021.

'The third step is synthetic and consists of the
creation of a typology of settlements in the research
area, according to quality of public transportation
and demographic trends. A typology is a research
method used for identification, simplification,
and ordering spatial data for comparison (Luki¢,
2012). In creating the typology for this paper a
disaggregate approach was used, due to two key
criteria that were appropriate for the goals of the
classification—transport and demographic—for
which 5 indicators were determined and used to
classify settlements in the study area. Despite the
static observation of the area, as well as the subjec-
tive influence of the authors during the definition
of indicators (Luki¢, 2012), the typology method
is useful for visualisation and decision making for
future development of public transportation in the
research area—as a component element of trans-
port and spatial planning analysis.



Prometna, demografska i funkcionalna
obiljezja prostora istrazivanja

Podrugje Gradske cetvrti Sesvete i opéina Mari-
ja Bistrica i Gornja Stubica smjesteno je uz isto¢ni
i sjeveroisto¢ni rub teritorija urbanoga naselja Za-
greb, a naselje Sesvete, na krajnjem jugu istoimene
gradske Cetvrti, fizionomski je sraslo s naseljem
Zagreb. Cjelokupno podrudje prostornoga obu-
hvata rada sastavni je dio Urbane aglomeracije Za-
greb, prostorne cjeline koja obuhvac¢a Grad Zagreb
i 29 okolnih jedinica lokalne samouprave, a ustro-
jena je radi stvaranja ucinkovitoga, koordiniranoga
i odrzivoga razvoja u urbanoj regiji* (Grad Zagreb,
2017). Stoga je vazno urbane regije promatrati kao
jedinstvene zone tijekom planiranja odrzive urba-
ne mobilnosti i buducega razvoja javnoga prijevo-
za usprkos obiljeZjima trenutnoga sustava javnoga
prijevoza koji se temelji prvenstveno na admini-
strativno-teritorijalnom ustroju, uzimajudi u obzir
specifi¢nosti pojedinih prostornih jedinica.

Prometni sustav Gradske Cetvrti Sesvete, Op¢i-
ne Gornja Stubica i Opéine Marija Bistrica u veli-
koj je mjeri definiran reljefnim obiljezjima prostora
(sl. 1). Naselje Sesvete, najjuznije naselje podrudja
prostornoga obuhvata, nalazi se u lako prohodnoj
savskoj ravnici, a u njemu se sijeku prometni pravci
koji povezuju Zagreb s ostalim podrudjima sjever-
noga (Hrvatsko zagorje i Medimurje), sredisnjega
(bjelovarsko podrugje i Podravina) i isto¢noga di-
jela Hrvatske (Slavonija i Posavina). Oko glavnih
prometnica na navedenim pravcima razvila su se
vecéa naselja. Sjeverni dio Gradske Cetvrti Sesvete
obuhvaca reljefno ras¢lanjeniji dio medvednickoga
prigorja, gdje se izmjenjuju nizi brezuljci s usjece-
nim poto¢nim dolinama. Veca naselja koncentrira-
na su uz prometnice u dolinama, dok je manji broj
rasprienih naselja na brezuljcima. Prostor opéina
Gornja Stubica i Marija Bistrica obuhvaca osojno
medvednicko prigorje u kojemu je smjesten vedi
broj manjih raspréenih naselja koja se poto¢nim

2 Pojam Urbane aglomeracije Zagreb nije istozna¢nica pojmu Zagrebac-
ke urbane regije. Zagrebacka urbana regija urbanizirano je podrucje
koje ¢ini Zagreb s okolnim jedinicama lokalne samouprave, izdvoje-
no na temelju socioekonomskih kriterija (Vresk, 1997). Iako je pojam
Zagrebacke urbane regije primijenjen u geografskoj bibliografiji, zbog
promjena u sustavu strateskoga i urbanoga planiranja u skladu s politi-
kama na razini Europske unije, u ovom radu daje se prednost upotrebi
pojma Urbane aglomeracije Zagreb, koji je u sluzbenoj upotrebi u ak-
tima strateSkoga planiranja.

Transport, demographic, and functional
characteristics of the research area

The Sesvete district and the municipalities of
Marija Bistrica and Gornja Stubica are located on
the eastern and northeastern edge of the greater
Zagreb area. The settlement Sesvete is located in
the far eastern part of Zagreb. It was once an in-
dependent settlement but has been subsumed by
Zagreb. The entire study area is part of the Zagreb
Urban Agglomeration (a spatial whole consisting
of the City of Zagreb and 29 surrounding local
self-government units), which was formed with
the goal of creating efficient, coordinated, and sus-
tainable development for the entire region® (City
of Zagreb, 2017). Therefore, it is important to re-
gard urban regions as unique zones during planning
future development of sustainable urban mobility
and public transportation, despite the characteris-
tics of the current public transportation system that
is based primarily on the administrative-territorial
structure, and take into account the specific charac-
teristics of individual spatial units.

The transportation system of the Sesvete dis-
trict and the municipalities of Gornja Stubica and
Marija Bistrica has largely been defined by the
relief characteristics of the area (Fig. 1). The set-
tlement Sesvete (the southernmost settlement in
the study area) is found on the Sava Plain, which
is itself divided by important transport routes that
link Zagreb to other parts of northern (Zagorje and
Medimurje), central (Bjelovar area and Podravina),
and eastern Croatia (Posavina and Slavonija). A
series of larger settlements have grown along the
aforementioned routes. The northern part of the
Sesvete district encompasses part of the relief of
the foothills of Medvednica Mountain, with rolling
hills bisected by stream valleys. Larger settlements
are concentrated along transport routes in valleys,
while a smaller number of disperse settlements are
located on hills. The area of the municipalities of

2 The concept of Zagreb Urban Agglomeration does not wholly corre-
spond to the concept of the Zagreb urban region. The Zagreb urban
region is an urbanised area that consists of Zagreb and surrounding
local self-government units, separated based on socioeconomic crite-
ria (Vresk, 1997). Although the concept of the Zagreb urban region
is applied in geographical literature, due to changes in the system of
strategic and urban planning in accordance with policies at the level of
the European Union, this paper uses the Zagreb Urban Agglomeration
concept, which is in official use in strategic planning acts.
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dolinama otvaraju prema dolini rijeke Krapine na
sjeverozapadu, kojom prolazi prometni pravac Za-

greb — Zabok — Varazdin.

Prometna mreza istrazivanoga podrudja uglav-
nom je definirana na nacin da se vazniji cestovni
pravci nalaze u nizim dijelovima prostora, kakva
je savska ravnica na jugu podrudja ili dolina Kra-
pine na sjeveru, dok preko medvednickoga hrpta
prolazi samo manji broj prometnica. Najvaznija
transverzalna prometnica koja sluzi za povezivanje

100

Glavnica Donja
»

SI. 1. Podrucje Gradske Cetvrti
Sesvete i opcina Gornja Stubica
i Marija Bistrica s odabranim
prirodno-geografskim i
drustveno-geografskim
elementima

Fig. 1 Area of the Sesvete district
and the municipalities of Gornja
Stubica and Marija Bistrica, with
selected natural-geographical
and socio-geographical
elements

[zvor: izradio autor na temelju
podataka DGU (2013); USGS
(2019): OSM (2021); DIS (2022)
Source: created by the author on
the basis of: CGA (2013); USGS
(2019); OSM (2021); CBS (2022)

Gornja Stubica and Marija Bistrica also encom-
passes part of the relief of the foothills of Medv-
ednica Mountain, in which there is a large number
of smaller, dispersed settlements along the stream
valleys that lead toward the Krapina River Valley
in the northwest; the Zagreb — Zabok — Varazdin
route passes through the same area.

The transportation network in the study area
is defined in such a way that the more important
routes are found in the lower areas, such as the



Sesveta i isto¢noga dijela Krapinsko-zagorske Zu-
panije u isto¢nom dijelu Medvednice jest drzavna
cesta D29 Novi Golubovec — Zlatar — Marija Bi-
strica — Kasina — Popovec (A4) (Odluka o razvr-
stavanju javnih cesta, 2021), kojom je i organiziran
autobusni javni prijevoz izmedu Zlatara, Marije
Bistrice, Sesveta i Zagreba.

Za sustav javnoga prijevoza osobito je relevan-
tna mreza javnih cesta, koje su ceste ¢ije tehnicke
karakteristike uglavnom dopustaju odvijanje jav-
noga prijevoza, osim u pojedinim naseljima opdi-
na Marija Bistrica i Gornja Stubica gdje Sirina i
nagib prometnica nisu prilagodeni za javni prije-
voz. Za javni prijevoz nisu relevantne autoceste jer
se nalaze na rubovima promatranoga podrudja te
im je pristup mogu¢ preko manjega broja ¢voro-
va. No relevantna je Zeljeznicka mreza, koju ¢ine
dvokolosije¢na elektrificirana Zeljeznicka pruga
medunarodnoga znac¢aja M102 Zagreb — Sesve-
te — Dugo Selo, jednokolosije¢na neelektrificirana
pruga lokalnoga znacaja 1202 Zabok — Gornja
Stubica i jednokolosije¢na neelektrificirana pruga
regionalnoga znacaja R201 Zapresi¢ — Zabok —
Zlatar Bistrica — Varazdin — Cakovec (HZ Infra-
struktura, 2021), $to su pruge na kojima stanovnis-
tvo istrazivanoga podrudja ima pristup lokalnom i
regionalnom putni¢kom prijevozu.

Demografska obiljezja prostora prilikom pro-
storno-prometne analize javnoga prijevoza vrlo su
relevantna jer ona znatno utjeCu na potraznju za
takvim oblikom prijevoza. Na podrudju prostor-
noga obuhvata rada postoji 66 naselja, od Cega su
35 u Gradskoj Cetvrti Sesvete, 20 u Opéini Gornja
Stubica i 11 u Opéini Marija Bistrica. U tim je
naseljima prema Popisu stanovnistva 2021. godi-
ne (DZS, 2022) zivjelo 84.156 stanovnika, sto je
¢inilo 8,0 % ukupnoga broja stanovnika Urbane
aglomeracije Zagreb. Najvece naselje bilo je na-
selje Sesvete s 55.439 stanovnika 2021. godine
(DZS, 2022). Medu ostalim naseljima Gradske
Cetvrti Sesvete po veli¢ini slijede Kagina (1427
stanovnika) i Dobrodol (1170 stanovnika) te na-
selja Marija Bistrica (1048 stanovnika), Podgorje
Bistricko (851 stanovnik) i Gornja Stubica (750
stanovnika), kao najveca naselja zagorskih opéina
u prostornom obuhvatu istrazivanja. Veca su na-
selja uglavnom koncentrirana uz glavne prometne

Sava Plain in the south or Krapina Valley in the
north, while only a small number of roads cross
over/through Medvednica Mountain. The most
important transverse route linking Sesvete with the
eastern part of Krapina-Zagorje Country is State
Road D29, which runs Novi Golubovec — Zlatar —
Marija Bistrica — Kasina — Popovec (A4) (Odluka
o razvrstavanju javnih cesta, 2021). Along this road
there are bus lines between Zlatar, Marija Bistrica,
Sesvete, and Zagreb.

The network of public roads is exceptionally
important for the public transportation system, as
these are the roads that public transportation uses
to function, except in some settlements of the mu-
nicipalities of Marija Bistrica and Gornja Stubica
where the width and slope of the roads are not
adapted for public transportation. Local highways
are not relevant for public transportation, because
they are found only on the edges of the study area
and are accessible via a limited number of nodes.
'The railway network, however, is relevant for public
transportation in the study area. The double-track
electrified Zagreb — Sesvete — Dugo Selo line
(M102), the single-track non-electrified Zabok
— Gornja Stubica local line (L202), and the sin-
gle-track non-electrified Zapresi¢ — Zabok — Zlatar
Bistrica — Varazdin — Cakovec regional line (R201)
(HZ Infrastruktura, 2021) service the study area.
These are railway lines that give the local popula-
tion access to local and regional rail transport.

'The population characteristics of the area gath-
ered during the spatial-transport analysis of public
transportation are relevant because they signifi-
cantly influence the type of public transportation
that is in demand. The research area contains 66
settlements, of which 35 are in the Sesvete district,
20 in the Municipality of Gornja Stubica, and 11
in the Municipality of Marija Bistrica. In these set-
tlements, according to the 2021 population census,
there were 84,156 inhabitants, i.e. 8.0% of the total
population of the Zagreb Urban Agglomeration.
The largest of these settlements in Sesvete itself
with 55,439 inhabitants (CBS, 2022). Some of the
other large settlements of the Sesvete district are:
Kasina (1,427 inhabitants), Dobrodol (1,170 in-
habitants); the settlements Marija Bistrica (1,048
inhabitants), Podgorje Bistricko (851 inhabitants),
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SI. 2. Naselja Gradske Eetvrti
Sesvete te opcina Gomja
Stubica i Marija Bistrica prema
broju stanovnika 2021. godine

Fig. 2 Settlements of the Sesvete

district and the Gornja Stubica
and Marija Bistrica municipalities
according fo population in 2021

[zvor: izradio autor na temelju
podataka DGU (2013); USGS
(2019): OSM (2021); DIS (2022)

@ Source: created by the author on
the basis of: CGA (2013); USGS

(2019); OSM (2021); CBS (2022)

pravce i prometna ¢vorista (sl.2),a poseban izazov
u razvoju javnoga prijevoza predstavlja uspostava
javnoga prijevoza u manjim naseljima izvan glav-
nih prometnih pravaca prilagodenog korisnicima
i istovremeno isplativog za prijevoznicke kompa-
nije.

Za analizu javnoga prijevoza u okviru promet-
no-prostornoga planiranja relevantna su i dva
oblika kretanja stanovni§tva. Prvi oblik kretanja
stanovnistva medupopisno je kretanje. Iako nisu u
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and Gornja Stubica (750 inhabitants), are the larg-
est settlements in the remainder of the study area.
'The larger settlements in the study area are most-
ly found along the main roads and transportation
nodes (Fig. 2). The challenge of development of
public transportation linked to population distribu-
tion is to find a way to implement effective public
transportation in settlements off the main roads,
which is both convenient for users and profitable
for transportation companies.
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Fig. 3 Population in Sesvete and the other settlements of the Sesvete district, and in Gomja Stubica and Marija Bistrica municipalifies from 1948 to 2021

Izvor: DIS (2005; 2013; 2022)
Source: CBS (2005; 2013; 2022)

potpunosti reprezentativni, zbog promjene u popi-
snoj metodologiji®, ti podatci pokazuju opce tren-
dove u kretanju broja stanovnika.

Sukladno podatcima o kretanju broja stanovni-
ka na podrucju prostornoga obuhvata istrazivanja
od 1948. do 2021. godine (sl. 3) istiCe se snazan
porast broja stanovnika u urbanom naselju Sesvete,
koje se povecalo ¢ak 19 puta, $to je posljedica pro-
cesa satelitizacije i suburbanizacije u Zagrebackoj
regiji (Vresk, 1997; Basi¢, 2005), a tijekom 1990-
ih godina porastu je doprinijelo i doseljavanje sta-
novni$tva iz ratom pogodenih podrucja Hrvatske
i Bosne i Hercegovine (Anti¢, 2001). Ostala na-
selja Gradske Cetvrti Sesvete biljeze porast broja
stanovnika od 1970-ih godina kao rezultat subu-
rbanizacije (Vresk, 1997). Blagi pad broja stanov-
nika tih naselja zabiljeZen je izmedu 2011. i 2021.
godine, $to odgovara opéenitim demografskim

3 Popisi stanovnistva nakon zavrsetka Drugoga svietskog rata, od 1948.
do 1991., provedeni su po tzv. de iure metodologiji gdje su se kao sta-
novnici naselja popisivale iskljucivo osobe koje su imale prijavljeno
prebivaliste u tom naselju. Na popisima 2001., 2011. i 2021. primije-
njena je metodologija uobi¢ajenoga mjesta stanovanja.

For the analysis of public transportation within
the framework of transport-spatial planning, there
are two relevant forms of population change. The
first is intercensal change. These data show general
trends in population change, but are not totally rep-
resentative due to changes in census-taking meth-

odology’.

According to data regarding population change
in the research area from 1948 to 2021 (Fig. 3),
strong growth was documented in Sesvete, which
increased in population 19 times over as a conse-
quence of the process of satellite city development
and suburbanisation of the Zagreb area (Vresk,
1997; Basi¢, 2005). During the 1990s, there was
additional population growth in Sesvete due to
immigration from war-torn areas of Croatia and
Bosnia and Herzegovina (Anti¢, 2001). Other set-
tlements in the Sesvete district also documented
population growth starting in the 1970s, as a result

3 Censuses after WWII, i.e. from 1948 to 1991, were undertaken ac-
cording to de iure methodology, where residents of settlements were
those who were registered as residents. In the 2001, 2011, and 2021
censuses, the usual residence rule was used.
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trendovima na razini Grada Zagreba (DZS, 2022).
U op¢inama Gornja Stubica i Marija Bistrica broj
stanovnika nakon Drugoga svjetskog rata biljezi
konstantni trend pada, $to je u skladu s demograf-
skim kretanjima cijeloga Hrvatskog zagorja (Nje-
ga¢, 2002). U navedenim zonama mogu se pred-
vidjeti potencijalni smjerovi buduéih unaprjedenja
javnoga prijevoza kao odgovor na demografske
trendove, primjerice poticanjem koristenja javno-
ga prijevoza kao sredstva smanjenja prometnih
zagu$enja u urbanom naselju Sesvete, unaprjede-
njem javnoga prijevoza kao medija suburbanizacije
u ostalim naseljima gradske Cetvrti te uspostavom
i razvojem javnoga prijevoza kao sredstva uspora-
vanja negativnih demografskih trendova u zagor-
skim opéinama.

Drugi relevantan oblik kretanja stanovnistva za
planiranje javnoga prijevoza ¢ini prostorno kreta-
nje u obliku dnevnih i tjednih migracija/cirkula-
cije. Javni prijevoz sredstvo je kojim dio radnika
pristupa radnom mjestu, a istovremeno njegova ra-
zvijena mreza omogucuje otvaranje radnih mjesta
u gradskim okolicama i modificira funkcionalnu
strukturu urbanih regija (Ili¢ i Toski¢, 2004). Po-
datci o dnevnim i tjednim migracijama na podruc-
ju istrazivanja upucuju na to da je udio dnevnih
migranata u svim promatranim prostornim jedini-
cama u ukupnom stanovnistvu medu zaposlenima
i ufenicima i studentima bio podjednak i izno-
sio je nesto manje od 40 % (tab. 1; DZS, 2013).
U tjednim migracijama sudjeluje vrlo mali udio
stanovnika Gradske Cetvrti Sesvete, dok znacajan
broj u€enika i studenata iz Opéine Gornja Stubica
tjedno migrira. Uzrok tomu su nedovoljno razvi-
jene veze javnoga prijevoza prema centrima sred-
njoskolskoga obrazovanja poput Zagreba ili dru-
gih naselja Krapinsko-zagorske Zupanije (Krapina,
Bedekoveina, Pregrada itd.) zbog ega su ulenici
i studenti primorani koristiti u¢enicke/studentske
domove ili iznajmljivati stanove u mjestu obrazo-
vanja.

Vazan pokazatelj predstavlja i udio zaposlenih
dnevnih migranata u ukupnom broju zaposlenih.
On je 2011. za naselje Sesvete iznosio 72,6 %, u
ostalim naseljima Gradske Cetvrti Sesvete 84,2 %,
u Op¢ini Gornja Stubica 75,3 %, a u Opéini Mari-
ja Bistrica 78,4 % (DZS, 2013). Navedeni podatci
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of suburbanisation (Vresk, 1997). A mild popula-
tion decrease in these settlements was also docu-
mented from 2011 to 2021, in keeping with general
demographic trends in the City of Zagreb (CBS,
2022). In the municipalities of Gornja Stubica
and Marija Bistrica, there has been a constant de-
crease in population since WWII, which matches
population change throughout Hrvatsko Zagorje
(Njegag, 2002). In these zones, we can predict sev-
eral possible outcomes for future public transport
improvements in light of demographic trends, i.e.
promoting the use of public transport as a means of
reducing traffic congestion in the urban settlement
of Sesvete, improving public transport as a means
of suburbanisation in other district settlements, and
establishing and developing public transport as a
means of slowing negative demographic trends in
Zagorian municipalities.

Another relevant form of population change for
public transport planning is spatial movement in
the form of daily and weekly mobility. Public trans-
port is the means by which a significant share of the
workforce accesses the workplace. It also enables
job creation in urban areas and modifies the func-
tional structure of urban regions (Ili¢ and Toskic¢,
2004). Data regarding daily and weekly mobility
in the research area indicate that the share of daily
commuters among employees and pupils and stu-
dents is equal in the total population, amounting to
slightly less than 40% (Tab. 1; CBS, 2013). A very
small share of the population of the Sesvete dis-
trict participated in the weekly migration, while a
significant number of pupils and students from the
Municipality of Gornja Stubica migrated weekly.
'The reason for this is insufficiently developed public
transport connections to secondary education cen-
tres, such as Zagreb or other settlements of Krapi-
na-Zagorje County (Krapina, Bedekov¢ina, Pregra-
da, etc.), which forces students to use dormitories or
rent apartments where they attend school.

An important indicator is the share of employed
daily commuters in the total number of employed.
In 2011, this amounted to 72.6% for the settlement
of Sesvete, 84.2% in other settlements of the Ses-
vete district, 75.3% in the Municipality of Gornja
Stubica, and 78.4% in the Municipality of Marija
Bistrica (CBS, 2013). These data indicate that the



Tab. 1. Dnevni i tiedni migranti u Gradskoj Eetvrti Sesvete i opéinama Gornja Stubica i Marija Bistrica 2011. godine
Tab. 1 Daily and weekly commuters in the Sesvete district and municipalities of Gomja Stubica and Marija Bistrica in 2011

Dnevni migranti / Daily commuters Tjedni migranti/ Weekly commuters
o il Ukenici i i Ukenici i i
/ Spatial unit Zaposleni student / tukupn;l:lvu Zaposleni studenti tukupn;ltnvu
/ Employed Pupils and /ssaﬁlov? S 1 / Employed / Pupils and 7 Sallll ovmis al
students are in total students are in tot:
population (%) population (%)
Gradska Cetvrt
Sesvete / Sesvete 20.227 6481 38,1 % 357 96 0,6 %
city district
Op¢ina Gornja
Stubica 1390 694 39,4 % 32 126 3,0 %
/ Municipality of
Gornja Stubica
Op¢ina Marija
Bistrica o N
/ Municipality of 1674 710 39,9 % 65 41 1,8 %
Marija Bistrica

lzvor: izradio autor na temelju podataka DIS (2013)
Source: created by the author on the basis of data CBS (2013)

upucuju na ¢injenicu da je i urbano naselje Sesvete
jos uvijek ,spavaonica” Zagreba u koji svakodnev-
no migrira veéina zaposlenih stanovnika Sesveta.

Dobna struktura stanovni$tva vazan je element
u planiranju javnoga prijevoza. Za razvoj javnoga
prijevoza osobito su vazne skupine mladoga sta-
novnidtva, koje ne mogu upravljati motornim vo-
zilima (Gasparovi¢, 2016), kao i staro stanovnistvo,
osobito ono koje se ne moze koristiti vlastitim
automobilom. Kretanja staroga stanovni$tva nisu
nuzno ucestala, ali nuzna su zbog pristupa stanov-
nistva opskrbnim, zdravstvenim ili ostalim usluga-
ma. U opéinama Gornja Stubica i Marija Bistrica
nalazi se vedi broj naselja s oko 20 — 40 % stanov-
nidtva starijega od 65 godina (DZS, 2013). Takva
demogratska struktura otezava funkcionalnost jav-
noga prijevoza jer je prometna potraznja premala
da bi opravdala financijske troskove prijevoza za
prijevoznike.

urban settlement of Sesvete is still a “dormitory” of
sorts for Zagreb, to which many Sesvete residents
commute daily for work.

The age structure of the population is another
demographic indicator that is important for public
transport planning. Groups of young people who
do not drive are especially important for the de-
velopment of public transportation (Gagparovié,
2016), as are the elderly (especially those who do
not drive). The mobility of elderly people is not
necessarily frequent, but access to public transpor-
tation is critical to this group, as they use it to access
health and other necessary services. In the munici-
palities of Gornja Stubica and Marija Bistrica there
are a large number of settlements in which roughly
20-40% population is over 65 years of age (CBS,
2013). This sort of demographic structure makes
public transport functionality more difficult for ser-
vice providers, as transport demand is often too low
to justify operational costs.
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Tab. 2. Stupnjevi centraliteta naselja
Tab. 2 Levels of settlement centrality

Stupanj centraliteta
/ Level of centrality

Obvezne (eventualne) funkcije
/ Required (possibly) functions

Funkcijama jace opremljeno naselje

Barem tri funkcije od onih koje su potrebne za razinu lokalnoga centra
/ Functions of a strongly equipped centres |/ At least three functions that are necessary for a local centre

Lokalni centar
/ Local centre

Podruéna ili osnovna skola, lije¢nik opée prakse, postanski ured, prodavaonica
/ Area or primary school, general practitioner's office, post office, general store

Podruéni centar
/ Area centre

Sve funkcije potrebne za lokalni centar i osnovna §kola, ljekarna, stomatolog, vise
trgovina (supereta), banka ili poslovnica FINA-e

/ All functions needed for a local centre and a primary school, pharmacy, dentist,
multiple stores, and bank or other financial agency

Subregionalni centar
/ Subregional centre

Sve funkcije potrebne za podruéni centar i srednja skola, dom zdravlja ili vise
ordinacija, prekrsajni i op¢inski sud, supermarket, veéi broj trgovina, hipermarket

/ All functions needed for an area centre and a secondary school, local health centre,
municipal court, supermarket, multiple stores, hypermarket

lzvor: prilagodio autor prema Luki¢ (2012)

Source: author's adaptation based on the classification defined by Lukic (2012)

Vazno je razumjeti zasto stanovnici odredenoga
prostora imaju potrebu za kretanjem izuzev kreta-
nja uvjetovana odlaskom na posao. U tom smislu
vaznu ulogu ima mreza sredi$njih naselja, u koji-
ma su koncentrirane usluge opskrbe, obrazovanja,
zdravstva, poste, bankarstva i financija te uprave i
sudstva. Za odredivanje stupnja centraliteta naselja
odabrana je klasifikacija prema Lukic¢u (2012; tab.
2) i prema njoj je u istrazivanom podrudju izdvoje-
no osam naselja (sl. 4).

Vedina identificiranih sredi$njih naselja smje-
Stena je u Gradskoj Cetvrti Sesvete: subregionalni
centar (Sesvete), podrucni centar (Kasina), funkci-
jama jace opremljena naselja (Adamovec, Belovar,
Soblinec, Vugrovec). U opéinama Gornja Stubica
i Marija Bistrica istoimena sjedita op¢ina imaju
status podruc¢nih centara. Zbog ¢injenice da se u
tim naseljima nalaze osnovne $kole, ambulante,
postanski uredi i trgovine potrebno im je omogu-
¢iti pristup javnim prijevozom, prvenstveno djeci
ucenicke dobi i starijim osobama koje se ne mogu
koristiti automobilom. S druge strane, treba uzeti
u obzir modernizaciju pojedinih usluga, sto zbog
promjena na trzi$tu (manje seoske trgovine zatva-
raju se u korist ve¢ih trgovina u veéim naseljima s
privla¢nijim asortimanom roba; Woods, 2020) sto
zbog digitalizacije usluga poput bankarstva i uslu-
ga javne uprave.
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It is also important to understand why inhabitants
of certain areas need mobility, apart from for work-re-
lated commuting. In this sense, the network of central
settlements plays an important role, as the place in
which supply, education, health, post, banking and fi-
nance, administration, and judiciary services are con-
centrated. To determine the degree of centrality of a
given settlement, the classification defined by Luki¢
(2012; Tab. 2) was chosen. According to this, eight

settlements were selected in the study area (Fig. 4).

Most of the identified central settlements are lo-
cated in the Sesvete district: the main subregional
centre (Sesvete), the main area centre (Kasina), and
several well-equipped settlements (Adamovec, Be-
lovar, Soblinec, Vugrovec). In the municipalities of
Gornja Stubica and Marija Bistrica, the eponymous
municipal centres have the status of area centres.
'This is due to the fact that there are primary schools,
clinics, post offices, and shops in these settlements.
'This means that it is necessary to provide public
transportation access for such settlements, primar-
ily for school-age children and elderly people who
do not drive. On the other hand, it is also necessary
to take the modernisation of certain services into
account (smaller rural shops are closing in favour of
larger shops in larger settlements with more attrac-
tive ranges of goods; Woods, 2020), and the servic-
es that have become digitised, such as banking and
public administration.
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SI. 4. Naselja Gradske Cetvrti Sesvete i opéina Marija Bistrica | Gornja Stubica prema stupnju centraliteta 2021. godine
Figure 4. Settlements of the Sesvete district and the municipalities of Marija Bistrica and Gornja Stubica, according to level of centrality in 2021

[zvor: izradio autor na temelju podataka DGU (2013); Google (2021); HAK (2021); OSM (2021); DzS (2022)
Source: created by the author on the basis of data from CGA (2013); Google (2021); CAC (2021); OSM (2021); CBS (2022)

Obiljezja javnoga prijevoza na prostoru
istrazivanja

Mrezu javnoga prijevoza na teritoriju Gradske
Cetvrti Sesvete i opéina Gornja Stubica i Marija
Bistrica ¢ine mreza javnog autobusnog i Zeljeznic-
kog prijevoza. Pruzatelj usluga javnog autobusnog
prijevoza na teritoriju Gradske Cetvrti Sesvete je
Zagrebacki elektri¢ni tramvaj d.o.o. (ZET) koji
odrzava 23 autobusne linije u listopadu 2021., a
uslugu Zupanijskog i meduzupanijskog prijevoza
na teritoriju opéina Gornja Stubica i Marija Bistri-
ca pruzaju tvrtke Presecki s Cetiri autobusne linije
i Brioni Pula s jednom meduzupanijskom linijom

Characteristics of public transportation in the
research area

'The public transportation network in the terri-
tory of the Sesvete district and the municipalities
of Gornja Stubica and Marija Bistrica is made up
of a network of public bus and railway lines. The
provider of public bus transportation services is Za-
grebacki elektri¢ni tramvaj d.o.o. (Zagreb Electric
Tram LLC, commonly referred to as ZET) which
maintains 23 bus lines in the study area as of Octo-
ber 2021. County and inter-county transportation
in the municipalities of Gornja Stubica and Marija
Bistrica is provided by Presecki with four bus lines
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(Brioni Pula, 2021; Presecki, 2021; ZET, 2021). Na
teritoriju Gradske Cetvrti Sesvete meduzupanijski
javni prijevoz obavljaju i tvrtke Cazmatrans (linije
iz Zagreba prema Svetom Ivanu Zelini, Dugom
Selu, Vrboveu, Bjelovaru itd.) te AP Varazdin (linija
iz Zagreba prema Varazdinu i Cakovcu). Te linije
nisu uzete u obzir pri istraZivanju jer ih koristi vrlo
mali broj korisnika koji su stanovnici Gradske ce-
tvrti Sesvete, a podrudja gdje su te linije primarne
linije javnog prijevoza nisu dio prostornog obuhvata
ovog istrazivanja.

Prvi korak analize mreze javnog prijevoza Cini
mreZa linija i stajaliSta javnog prijevoza te broj po-
lazaka koji se ostvaruje na pojedinom stajalistu (sl.
5, sl. 6). Analiza autobusnog prijevoza zbog speci-
ficnosti mreze obavlja se na temelju tri prostorne
¢jeline; urbanog naselja Sesvete, ostalih naselja u
Gradskoj Cetvrti Sesvete te opéina Gornja Stubica
i Marija Bistrica. Kroz naselje Sesvete prolaze grad-
ske, prigradske i meduzupanijske linije.

Gradskim ZET-ovim linijama povezani su di-
jelovi naselja Sesvete medusobno i s urbanim na-
seljem Zagreb. Svi mjesni odbori naselja Sesvete
imaju vezu sa srediStem naselja (autobusnim ter-
minalom Sesvete, odnosno stajalistem Bistricka —
Zagrebacka koje je u blizini terminala preko kojih
se ostvaruju veze sa zagrebackim autobusno-tram-
vajskim terminalima Dubec i Borongaj). Mjesni
odbor Novi Jelkovec na jugozapadu naselja Sesvete
izravnom je autobusnom linijom povezan sa za-
grebackim autobusno-tramvajskim i Zeljeznickim
terminalom Glavni kolodvor. Naselje Dumovec,
na krajnjem jugoistoku gradske Cetvrti nema auto-
busnu vezu prema Sesvetama kao sjediStu gradske
Cetvrti, nego prema Gradskoj Cetvrti Pescenica —
Zitnjak i prema terminalu Kvaternikov trg. Ostala
naselja Gradske Cetvrti Sesvete povezana su radi-
jalnom mrezom autobusnih linija, koje se iz Sesve-
ta pruzaju u dva pravca, kainskom prema sjeveru,
i zelinskom prema sjeveroistoku. Autobusne linije
prate mrezu glavnih prometnica kroz poto¢ne do-
line, a u sjevernom dijelu Cetvrti ne postoji izravna
veza izmedu pojedinih poletno-krajnjih stajalista,
§to znadi da se javnim prijevozom izmedu naselja
u sjevernom dijelu Gradske Cetvrti Sesvete moze
putovati iskljucivo uz presjedanje u Sesvetama ili u
naseljima blizu Sesveta.
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and Brioni Pula with one inter-county line (Brioni
Pula, 2021; Presecki, 2021; ZET, 2021). Inter-coun-
ty public transportation is also provided by Cazma-
trans (lines from Zagreb to Sveti Ivan Zelina, Dugo
Selo, Vrbovec, Bjelovar, etc.) and AP Varazdin (lines
from Zagreb to Varazdin and Cakovec). These lines
are not taken into account in the research because
they are used by a very small number residents from
the study area, and the areas where these lines are
the primary public transportation lines are not part
of the spatial scope of this research.

'The first step in the analysis of the public trans-
portation network was to examine the public trans-
port lines and stops and the number of departures
for each line (Fig. 5, Fig. 6). The analysis of bus
transportation was performed on three defined spa-
tial units due to the specificities of the network; the
urban settlement Sesvete, other settlements in the
Sesvete district, and the municipalities of Gornja
Stubica and Marija Bistrica. City, suburban, and in-
ter-county lines all pass through the settlement of
Sesvete.

Parts of Sesvete are connected to ZET lines that
lead to other parts of Zagreb. All local districts of
Sesvete have a connection with the centre of the
settlement (the Sesvete bus terminal, i.e. the Bis-
tricka-Zagrebacka stop, which is close to the Dubec
and Borongaj bus and tram terminals). The local
district of Novi Jelkovec in the southwest of the
settlement of Sesvete is directly connected by bus
to Zagrebs main train station. The settlement of
Dumovec, in the extreme southeast of the district,
does not have a bus connection to Sesvete, rather to
Zagreb’s Peéc’enicafZitnjak district and Kvaternik
Square terminal. Other settlements of the Sesvete
district are connected by a radial network of bus
lines, which extends from Sesvete towards Kasina
in the north, and towards Zelina in the northeast.
Bus lines follow the network of main roads through
stream valleys, and there are no direct connections
between certain settlements in the northern part of
the district, which means that one can only travel
between these settlements (using public transporta-
tion) via Sesvete.

The backbone of the bus network in the Munic-
ipality of Marija Bistrica is the relatively frequent
Zlatar-Marija Bistrica—Zagreb (bus station) line.



Okosnicu autobusne mreze autobusnih linija u
Op¢ini Marija Bistrica ¢ini nesto frekventnija linija
Zlatar — Marija Bistrica — Zagreb (autobusni kolod-
vor), a iz Marije Bistrice postoje i linije prema Gor-
njoj Stubici, Zaboku, odnosno Zagrebu te iz Laza
Bistrickog prema Zaboku, kojima su naselja tih op-
¢ina povezane s centrima na jugu Krapinsko-zagor-
ske Zupanije, iako je frekvencija polazaka navedenih
linija izrazito mala. Prijevoz na navedenim linijama
obavlja tvrtka Presecki d.o.o., a na liniji Zlatar —
Marija Bistrica — Zagreb tri polaska radnim danom
i jednim u dane vikenda dodatno obavlja tvrtka Bri-

oni Pula d.o.o (Brioni Pula, 2021).

Frekvencija linija promatra se na temelju dnevnog
broja polazaka s nekog stajalista te je vizualizirana
putem GIS programa (sl. 5, sl. 6). Polasci na veéem
broju linija nisu u pravilnom vremenskom intervalu
te s toga nije moguce u GIS-u analizirati frekvenciju
linija na temelju intervala polazaka. Naselje Sesvete
naselje je s najve¢im brojem polazaka, a izmedu na-
selja Sesvete i Zagreb (terminal Dubec) prometuje
nekoliko linija s intervalom od 13 do 20 minuta u
vr$nim prometnim opterecenjima radnim danom.
Najveéi broj polazaka imaju mjesni odbori naselja
Sesvete uz cestu Zagreb — Dugo Selo te naselje Novi
Jelkovec. Ostala naselja u Gradskoj Cetvrti Sesvete
povezana su manjim brojem polazaka. Postoji odre-
dena razlika izmedu frekvencija pojedinih linija, tako
linija iz Dupca prema Kasini prometuje svakih 20
minuta u vremenu vr$nog prometnog optereenja,
dok ostale linije prometuju uglavnom svakih 40 do
80 minuta. Takva organizacija frekvencija karakteri-
sti¢na je za jace urbanizirane prostore gradskih regija
(White, 2017). Pravilni intervali autobusnog prije-
voza u opéinama Marija Bistrica i Gornja Stubica
ne postoje, a broj polazaka vrlo je malen. Polasci u
smjeru Zagreba, odnosno Zaboka koncentrirani su
u prijepodnevnim satima, a polasci iz Zagreba i Za-
boka prema Gornjoj Stubici i Mariji Bistrici kon-
centrirani su poslijepodne (Presecki, 2021). Ukoliko
se broj polazaka na linijama javnog prijevoza radnim
danom (sl. 5) usporedi s brojem polazaka javnog pri-
jevoza nedjeljom (sl. 6), primjecuje se da je broj pola-
zaka na svim linijama manji. Dio linija koje povezuju
neke mjesne odbore naselja Sesvete sa sredistem Se-
sveta, kao i linije koje povezuju Mariju Bistricu/Laz
Bistricki i Gornju Stubicu, nedjeljom ne prometuju.
Prema tome, autobusnim su prijevozom nedjeljom

There are lines from Marija Bistrica to Gornja Stu-
bica, Zabok, and Zagreb, and there is also a line
from Laz Bistricki to Zabok, which connects this
area to centres in southern Krapina-Zagorje Coun-
ty—the frequency of this line, however, is extremely
low. These lines are run by Presecki d.o.0., and three
departures on weekdays and one on the weekend are
offered by Brioni Pula d.o.o. for the Zlatar—Marija
Bistrica—Zagreb line (Brioni Pula, 2021).

The frequency of lines is based on the number
of daily departures from a given stop and has been
visualised using GIS (Fig. 5, Fig. 6). It was observed
that departures for a number of lines did not happen
at the stated time, so it was not possible to analyse
the frequency of lines with GIS based on the in-
terval of departures. The settlement of Sesvete has
the largest number of departures, and between the
settlements of Sesvete and Zagreb (Dubec termi-
nal) there are several lines with intervals of 13 to 20
minutes during peak weekday traffic times. The dis-
trict council locations in the Sesvete district along
the Zagreb—Dugo Selo road and the settlement of
Novi Jelkovec had the largest number of departures.
Other settlements in the Sesvete district are con-
nected by a smaller number of departures. There are
differences in the frequencies of individual lines,
e.g. the line from Dubec to Kasina runs every 20
minutes during peak traffic, while other lines tend
to run every 40 to 80 minutes. Such frequency is
characteristic of more strongly urbanised spaces in
urban regions (White, 2017). There were very few
departures in the municipalities of Marija Bistrica
and Gornja Stubica. Departures in the direction of
Zagreb and Zabok are concentrated in the morning,
and departures from Zagreb and Zabok to Gorn-
ja Stubica and Marija Bistrica are concentrated in
the afternoon (Presecki, 2021). If the number of
weekday departures on public transportation lines
(Fig. 5) is compared with the number of Sunday
departures (Fig. 6), we see fewer departures across
all lines. Some of the lines connecting some dis-
trict council locations of Sesvete with the centre of
Sesvete, as well as lines connecting Marija Bistrica/
Laz Bistricki and Gornja Stubica, do not operate
on Sundays. Therefore, only the settlements of the
Municipality of Marija Bistrica are connected by
bus on Sundays (the Zlatar—Zagreb line along na-
tional road D29), and there is no bus transportation
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SI. 5. Broj polazaka po stajalidtima
autobusa ZET-a u Gradskoj
Cetvrti Sesvete i Preseckog

u opéinama Marija Bistrica i
Gornja Stubica radnim danom u
listopadu 2021. godine

Fig. 5 Number of departures per
bus stop in the Sesvete district
(ZET) and in Marija Bistrica and

Gornja Stubica (Presecki) in
October 2021 (workday)

lzvor: izradio autor na temelju
podataka DGU (2013); Grad
Zagreb (2020a); Copernicus
(2021); OSM (2021); Presecki
(2021); ZET (2021)

Source: created by the author
on the basis of data from CGA
(2013), City of Zagreb (2020al),
Copernicus (2021), OSM (2021),
Presecki (2021), ZET (2021)

A

povezana jedino naselja Opcine Marija Bistrica uz
drzavnu cestu D29, po kojoj prometuje linija Zlatar
— Zagreb, a u Op¢ini Gornja Stubica autobusni javni
prijevoz ne prometuje nedjeljom.

Zeljeznicki putnicki promet organiziran je na
pruzi Zagreb — Dugo Selo, na kojoj se prometuju
prigradski vlakovi (Harmica/Savski Marof/Zapresi¢
— Zagreb Glavni kolodvor (GK) — Dugo Selo/No-
voselec) te putnicki i ubrzani vlakovi (Zagreb GK
— Koprivnica/Bjelovar — Virovitica/Novska/Vin-
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in any part of the Municipality of Gornja Stubica
on Sundays.

"The main railway line for the area is the Zagreb—
Dugo Selo line (M102), which runs suburban
trains (Harmica/Savski Marof/Zapresi¢-Zagreb
main station—Dugo Selo/Novoselec) and region-
al passenger and regional express trains (Zagreb
main station—Koprivnica/Bjelovar—Virovitica/
Novska/Vinkovci; HZPP, 2021). There is also a

regional passenger train line from Gornja Stubica



SI. 6. Broj polazaka po stajalistima
autobusa ZET-a u Gradskoj
Cetvrti Sesvete i PreseCkog u
opcéinama Marija Bistrica | Gornja
Stubica nedjeljom u listopadu
2021. godine

Fig. 6 Number of departures per
bus stop in the Sesvete district
(ZET) and in Marija Bistrica and

Gornja Stubica (Presecki) in
October 2021 (Sunday)

lzvor: izradio autor na temelju
podataka DGU (2013); Grad
Zagreb (2020a); Copernicus
(2021); OSM (2021); Presecki
(2021); ZET (2021)

Source: created by the author
on the basis of data from CGA
(2013), City of Zagreb (2020a),

Copernicus (2021), OSM (2021),
Presecki (2021), ZET (2021)
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kovci; HZPP, 2021). Iz Gornje Stubice prometuju
putnicki vlakovi prema Zaboku, u kojemu se moze
presjesti na vlakove za Zagreb, Varazdin i Krapinu/
Durmanec (HZPP, 2021). Broj polazaka putnic-
kih vlakova znacajno je veéi na kolodvoru Sesvete i
stajaliStu Sesvetski Kraljevec u odnosu na kolodvor
Gornja Stubica (tab. 3). Broj polazaka subotom i ne-
djeljom na pruzi Zagreb — Dugo Selo, i nedjeljom
na pruzi Zabok — Gornja Stubica vise je nego upola
manji od broja polazaka radnim danom.

to Zabok, where passengers can board connecting
lines to Zagreb, Varazdin, and Krapina/Durmanec
(HZPP, 2021). The number of departures of pas-
senger trains is significantly higher at the Sesvete
station and the Sesvetski Kraljevec stop compared
to the Gornja Stubica station (Tab. 3). The number
of departures on the Zagreb—Dugo Selo line on the
weekend and on the Zabok—Gornja Stubica line
on Sundays is less than half the number of weekday

departures.
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Tab. 3. Broj polazaka i dolazaka na Zeljeznickim kolodvorima Sesvete | Gornja Stubica i na stajalistu Sesvetski Kraljevec u listopadu 2021. godine
Tab. 3 Number of departures and arrivals af railway stations in Sesvete, Sesvetski Kraljevec, and Gomja Stubica, in October 2021

Sesvete Sesvetski Kraljevec Gornja Stubica
Polasciusmjeru | Dolasciizsmjera | Polasciusmjeru | Dolasci iz smjera Polasciu Dolasci iz smjeru
Zagreba Zagreba Zagreba Zagreba smjeru Zaboka Zaboka
/ Departures to / Arrivals from / Departures to / Arrivals from / Departures to / Arrivals from
Zagreb Zagreb Zagreb Zagreb Zabok Zabok
Radni dan Radni dan Radni dan Radni dan Radni dan Radni dan
/ Work day: / Work day: / Work day: / Work day: / Work dav: / Work day:
62 63 60 61 1 Y 10
Subota Subota Subota Subota Subota / Subota
/ Saturday: / Saturday: / Saturday: / Saturday: Saturday: / Saturday:
31 32 29 30 9 v 9
Nedjelja / Nedjelja Nedjelja / Nedjelja / Jieli Nedjelja /
Sunday: / Sunday: Sunday: Sunday: }%Cuﬁedlzlgf Sunday:

25 25 23 23 2 2

lzvor: izradio autor na femelju podataka HZPP (2021)
Source: created by the author on the basis of data from HZPP (2021)

Drugi dio analize ukljucuje istrazivanje pristupa
stanovnistva stajali§tima javnoga autobusnog prije-
voza kao najradirenijega oblika prijevoza na istra-
Zivanom podrugju (sl. 7; tab. 4). Alatima u GIS-u
vrsi se preklapanje izgradenih zona naselja i buffera
(zona) udaljenosti od autobusnih stajalista (manje
od 500 metara, 500 — 1000 metara, 1000 — 2000
metara, 2000 — 5000 metara do najbliZega stajali-
§ta). Usprkos $iroko primijenjenu pravilu o takvim
zonama, po kojem je optimalni razmak izmedu
stajali§ta 400 metara ili pet minuta hoda (Daniels
i Mulley, 2013), u ovom se istrazivanju kao osnovni
buffer uzima 500 metara, ali bududi da je podrucje
prostornoga obuhvata analize veéim dijelom su-
burbano i ruralno te rjede naseljeno, takva razlika
nije problemati¢na. Osim toga, udaljenost od 500
m rabi se i u nekim drugim drzavama prilikom pla-
niranja razmjeStaja stajalidta javnoga prijevoza (npr.

Ujedinjeno Kraljevstvo; White, 2017).

Prema podatcima dobivenima analizom (sl. 7,
tab. 4), na gotovo cijelom izgradenom podrudju
Gradske Cetvrti Sesvete postoji autobusno stajaliste
u krugu od 500 metara, dok je manji broj objekata,
uglavnom u rubnim dijelovima naselja Sesvete i u
podru¢jima izmedu glavnih prometnica, udaljen do
maksimalno 2000 metara. Takvi objekti ¢ine manje
od 1 % ukupnoga broja objekata. Na teritoriju svih
naselja gradske Cetvrti postoje podrudja s pristupom
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'The second part of the analysis includes research
on the population’s access to public bus transporta-
tion stops, as bus transportation is the most wide-
spread form of transport in the study area (Fig. 7;
Tab. 4). GIS tools were used to overlap the built-up
zones of settlements and buffers (zones) that repre-
sent distance from bus stops (less than 500 metres,
500-1000 metres, 1000-2000 metres, 2000-5000
metres). Despite the widely applied rule regarding
buffer zones, according to which the optimal dis-
tance between stops is 400 m or five minutes of
walking (Daniels and Mulley, 2013), 500 metres was
taken as the basic buffer in this study. Because the
area of spatial coverage is mostly suburban, rural, or
sparsely populated, the 100 m increase in buffer zone
was deemed to be of negligible impact. In addition, a
distance of 500 m has been used in certain countries
(e.g. United Kingdom) when planning the position-
ing of public transportation stops (White, 2017).

According to the data obtained from the anal-
ysis (Fig. 7, Tab. 4), nearly the entire built-up area
of the Sesvete district is within 500 m of a bus
stop, while a smaller number of facilities, mostly
on the outskirts of Sesvete and between the main
roads, are up to 2000 m from the closest bus stop.
Such facilities make up less than 1% of the total
number of facilities in the study area. Every set-
tlement in the district has at least one area that is



SI. 7. lzgradene povriine* u
Gradskoj Cetvrti Sesvete i
opc¢inama Gornja Stubica i
Marija Bistrica prema udalienosti
od stajalista autobusnoga
prijevoza 2012. godine

Fig. 7 Built-up areas* in the
Sesvete district and the
municipalifies of Gornja Stubica
and Marija Bistrica, according to
distance from nearest bus stop
in 2012

lzvor: izradio autor na temelju
podataka DGU (2013);
Copernicus (2012); Grad Zagreb
(20200); Presecki (2021)

Source: created by the author on
the basis of data from Copernicus
(2012); CGA (2013); City of
Lagreb (2020a); Presecki (2021)

*Kao izgradena podrucja u obzir su
uzete zone stambenih, poslovnih,
javnih i rekreacijskih objekata
identificirane u Urban Atflasu iz 2012.
godine (Copemicus, 2012).
*Residential, business, public and

recreational facilities (as identified in
the Urban Atlas of 2012) were taken
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into account when calculating built-
up areas (Copemicus, 2012).

stajaliStu javnoga prijevoza na udaljenosti do 500
metara. U opéinama Gornja Stubica i Marija Bi-
strica nesto je viSe od trecine izgradenoga podrucja
udaljeno vise od 1000 metara od stajalista javno-
ga prijevoza, §to je vrijednost otprilike podjednaka
udjelu povrsina u zoni udaljenosti do 500 metara
od najblizega stajalista. Takva situacija u skladu je
s ¢injenicom da kroz trinaest naselja tih op¢ina ne
prolazi nijedna redovna linija javnoga autobusnog
prijevoza.

500 m or less distant from the nearest bus stop. In
the municipalities of Gornja Stubica and Marija
Bistrica, slightly more than one-third of built-
up areas are more than 1,000 m from the nearest
public transportation stop, and a similar share of
built-up areas are located up to 500 m from the
nearest stop. The remaining (roughly) third is far-
ther than 1,000 m from the nearest transportation
stop; this is because thirteen settlements do not
have bus service.
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Tab. 4. Iznosi povrsina izgradenih zona u Gradskoj Cetvrti Sesvete i opéinama Gornja Stubica i Marija Bistrica prema udaljenosti od stajalista autobus-

noga prijevoza 2012. godine

Tab. 4 Total area of built-up zones in the Sesvete district and the municipalities of Gornja Stubica and Marija Bistrica, according to distance from

nearest bus stop in 2012

Udaljenost od stajalista javnoga autobusnog prijevoza
Prostorna jedinica Pokazatelj / Distance from bus stop
/ Spatial unit / Indicator 0-500m | 500-1000m | 1000-2000 m | 2000-5000 m
Povrsina izgradenih zona
/ Area of built-up zones 459 0,93 0,23 -
(km?)
Naselje Sesvete Udio u ukupnoj povrsini
/ Sesvete izgradenih zona u prostornoj
jedinici
/ Share in tcj)tal built-up area in 97,5 2 0,5 B
the spatial unit
(%)
Povrsina izgradenih zona
. / Area of built-up zones 28,49 1,3 0,02 -
Ostala naselja (km?)
Gradske ¢etvrti
Sesvete Udio u ukupnoj povrsini
/ Other settlements izgradenih zona u prostornoj
in the Sesvete city sedinici
istri o Jeame A 95,6 4,4 0 -
district / Share in total built-up area in ? ’
the spatial unit
(%)
Povrsina izgradenih zona
» . / Area of built-up zones 3,05 2,59 1,87 1,22
Op¢ine Gornja (km?)
Stubica i Marija
Bistrica Udio u ukupnoj povrsini
/ Municipalities of izgradenih zona u prostornoj
Gornja Stubica and jedinici 349 297 21.4 13.9
Marija Bistrica / Share in total built-up area in ? ’ ’ ’
the spatial unit
(%)

lzvor: izradio autor na temelju podataka Copernicus (2012); DGU (2013); Grad Zagreb (2020a); Presecki (2021)
Source: created by the author on the basis of data from Copemicus (2012), CGA (2013), City of Zagreb (2020a), Presecki (2021)

Specifican oblik javnoga prijevoza jest 8kolski
prijevoz. Uenici su kao skupina stanovni$tva po-
sebno ovisni o javnom prijevozu za pristup skolskim
ustanovama, osobito u uvjetima velike razlike izme-
du mjesta stanovanja i mjesta obrazovanja. Upisna
podrudja skola i nain pristupa $kolama javnim pri-
jevozom prikazani su na prilozenoj karti (sl. 8).

U Gradskoj ¢etvrti Sesvete javni prijevoz za uCenike
uklopljen je u redovni javni prijevoz, ali na upisnim po-
drugjima pojedinih osnovnih $kola obavlja se poseban
skolski prijevoz. Takve linije uglavnom su uspostavljene
za §kole u mjesnim odborima naselja Sesvete od kojih
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School transportation is a special form of pub-
lic transportation. Many students are particularly
dependent on public transport to get to school,
especially in areas where students do not live
near their school. School enrolment areas and the
manner of school public transport are shown be-

low (Fig. 8).

In the Sesvete district, public transport for stu-
dents is integrated into regular public transport,
and special school transport is provided in the en-
rolment areas of certain primary schools. Most such
lines service schools in the district council areas of



SI. 8. Upisna podrucja osnovnih
Skola i linije Skolskoga i javnog
autobusnoga prijevoza u
naselima Gradske Cetvrti
Sesvete i opcinama Marija
Bistrica i Gomja Stubica 2021.
godine

Fig. 8 Primary school enrolment
areas and school and public
transport lines in setflements

in the Sesvete district and the

municipalities of Marija Bisfrica
and Gornja Stubica in 2021

lzvor: izradio autor na temelju
podataka SGGI (2007; 2014);
DGU (2013); Grad Zagreb
(2020b); OSM (2021); OS Marija
Bistrica (2021); OS Matije Gupca
(2021); ZET (2021)

Source: created by author on the
basis of data from OGCIZ (2007;
2014), CGA (2013), City of Zagreb
(2020b), OSM (2021), PS Marria
Bistrica (2021), PS Matije Gupca
(2021), ZET (2021)
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nije moguce najkra¢im putem doéi do dijela upisnoga
podrudja juzno od zeljeznicke pruge Zagreb — Dugo
Selo jer ne postoji dovoljan broj deniveliranih Zelje-
znickih prijelaza koji bi omogudili redovan javni prije-
voz izmedu dijelova naselja Sesvete sjeverno i juzno od
te vrlo prometne pruge. U opé¢inama Gornja Stubica
i Marija Bistrica organiziran je poseban autobusni i
kombi/minibus prijevoz za ucenike prema mati¢nim
osnovnim $kolama u naseljima sjedistima op¢ina s ob-
zirom na to da je redovni javni prijevoz vrlo ogranicen.

settlements in the Sesvete district where the en-
rolment area is bisected by the Zagreb—Dugo Selo
railway and there is no convenient crossing. Regu-
lar public transport in the municipalities of Gornja
Stubica and Marija Bistrica is limited, so there is
special bus and van/minibus transport for students
to get to their primary schools in the municipal
seats.
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Identifikacija osnovnih pofreba u razvoju
sustava javnoga prijevoza

Nakon provedene analize prostornih elemena-
ta koji izravno utjeCu na javni prijevoz i analize
sustava javnoga prijevoza na podrudju Gradske
Cetvrti Sesvete i opéina Gornja Stubica i Marija
Bistrica potrebno je sistematizirati klju¢ne iza-
zove javnoga prijevoza u navedenom podrudju i
predloziti nacine njihova rjeavanja ili prijedloge
za daljnja istraZivanja.

Polaziste u planiranju razvoja sustava javnoga
prijevoza u podrudju istrazivanja, kao i u cijeloj
Urbanoj aglomeraciji Zagreb, moze biti sljedeca
tvrdnja: organizacija javnoga prijevoza u svim na-
seljima urbane aglomeracije nije moguca na jed-
nak nacin niti bi bila financijski odrziva. Ta izjava
proizlazi iz ¢injenice da se urbana regija sastoji od
naselja razli¢ita stupnja urbanizacije $to se odrzava
i na njihovu demografsku i ekonomsku strukturu
te na potrebu stanovnis$tva i gospodarstva za kre-
tanjem. Poseban su izazov pritom ruralna i slabo
urbanizirana podrudja. Za takva podrudja u orga-
nizaciji javnoga prijevoza mogu se primijeniti tzv.
nekonvencionalne prijevozne metode, primjerice
minibus, taksi-sluzba, prijevoz na zahtjev ili ne-
formalni automobilski prijevoz (White, 2017). S
druge strane, postoje jace urbanizirana i urbana
naselja u kojima je javni prijevoz dostupan u do-
voljnoj mjeri, ali je potrebno unaprijediti njegovu
frekvenciju i razinu usluge.

Da bi se izdvojile razlicite kategorije nase-
lja prema dostupnosti javnoga prijevoza, kori-
sti se metoda tipologije. Uz uvazavanje Cetiriju
osnovnih nacela izrade tipologije: dosljednost,
potpunost, iscrpnost i dovoljna diskriminacijska
ostrina (Luki¢, 2012) odredeni su pokazatelji za
klasificiranje naselja (tab. 5) u jedan od pet ra-
zreda. Dijele se na skupinu pokazatelja javnoga
prijevoza, koja obuhvaéa broj polazaka javnoga
prijevoza, oblik javnoga prijevoza prilagoden teh-
nickim karakteristikama prometnice i udaljenost
izgradenih dijelova naselja od najblizega stajali-
§ta javnoga prijevoza te na skupinu demografskih
pokazatelja koja obuhvaca indekse kretanja broja
stanovnika od 2011. do 2021. te koeficijent staro-
sti stanovnika naselja 2011. godine. Vrijednost po-
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Identifying the basic needs for the development
of the public transportation system

After the analysis of spatial elements that directly
affect public transport and analysis of public trans-
portation systems in the study area, it was necessary
to systematise the area’s key challenges vis-a-vis
public transport and formulate ways to solve them
or proposals for further research.

'The starting point in planning the development
of the public transportation system in the study area,
as well as in the entire Zagreb Urban Agglomera-
tion, can be the following statement: the organisa-
tion of public transportation that serves all settle-
ments in the urban agglomeration cannot be equal in
every single settlement, as it would not be financially
sustainable. This statement stems from the fact that
the urban region consists of settlements with vary-
ing degrees of urbanisation, which is visible both in
their demographic and economic structures and in
the population’s need for mobility. Rural and sparse-
ly-urbanised areas are particularly challenging. For
such areas, public transportation consisting of so-
called unconventional transportation methods, such
as minibuses, taxis, on-demand transportation, or in-
formal transportation should be used (White, 2017).
On the other hand, there are more-urbanised and
fully-urbanised settlements where public transpor-
tation is sufficiently accessible, but its frequency and
level of service need to be improved.

In order to single out different categories of set-
tlements according to availability of public transport,
the typology method was used. Indicators for clas-
sifying settlements (Tab. 5) into one of five class-
es were determined, in keeping with the four basic
principles of typology: consistency, completeness,
exhaustiveness, and sufficient discriminatory sharp-
ness (Luki¢, 2012). The indicators are sorted into a
group of public transport indicators, which includes
the number of public transport departures, manner
of public transport adapted to the technical charac-
teristics of the road, and distance of built-up areas
from the nearest public transport stop, as well as a
group of demographic indicators that consist of in-
dices of population change from 2011 to 2021 and
the age coeflicients of the inhabitants of the settle-
ments in 2011. The value of an individual indicator



Tab. 5. Kriteriji za klasifikaciju naselja Gradske Cetvrti Sesvete i opéina Gornja Stubica i Marija Bistrica prema razvijenosti javnoga prilevoza u listopadu

2021. godine

Tab. 5 Criteria for the classification of settlements in the Sesvete district and the municipalities of Gorja Stubica and Marija Bistrica, according to

development level of public fransportation in October 2021

Pokazatelj javnoga prijevoza Pokazatelj demografskih procesa
/ Public transportation indicator / Demoographic process indicator
A) (B)
Udaljenost od Iindeks kretanja
Broj polazaka Oblik javnoga najblizega stajalista | broja stanovnika od | Kkoeficijent starosti
javnoga prijevoza / prijevoza javnoga prijevoza 2011. do 2021. 2011. godine
Number of public / Form of public / distaance from |/ Index of population | / Age coeflicient in
transport departures transportation nearest public change from 2011 to 2011
(A1) (A2) transportation stop 2021 (B2)
(B1)
broj bodovi oblik bodovi udglj eno§t bodovi indeks bodovi ko?ﬁcij. bodovi
/ b / ooint /f / boints / distance / boints Jind / ooint / coeff. / ooint
number points orm points (m) points index points (%) points
0 0 /“ema 0 <500 3 <90 0 <15 3
none
kombi 500 -
1-10 0,2 / van 0,5 1000 2 90 -100 0,5 15-20 2
. 1000 -
11-20 0,5 midibus 1 2000 1 100-110 1 20-25 1
autobus 2000 -
20 - 40 1 7 bus 2 5000 0 110-120 2 25-30 0,5
40-100| 2 vlak / 3 > 120 3 30 0
train
> 100 3

Izvor: izradio autor na temelju podataka DZ$ (2005; 2013; 2022); Grad Zagreb (2020a); Presecki (2021); ZET (2021)
Source: created by the author on the basis of data from CBS (2005; 2013; 2022), City of Zagreb (2020a), Presecki (2021), ZET (2021)

jedinoga pokazatelja moze iznositi od nula do tri
boda, a na temelju zbroja vrijednosti pokazatelja
naselja se klasificiraju u pet razreda (tab. 6;s1.9): A
— vrlo dobro povezana, demografski propulzivna
naselja (11,1 — 15,0 bodova), B — dobro povezana
naselja, s pozitivnom demografskom dinamikom
(8,1 — 11,0 bodova), C — slabije povezana nase-
lja, s negativnom demografskom dinamikom (5,1
— 8,0 bodova), D — vrlo slabo povezana naselja, s
negativnom demografskom dinamikom (2,1 - 5,0
bodova) i E — iznimno slabo povezana naselja, s
jakom depopulacijom (0,0 — 2,0 boda).

Naselja tipa A imaju velik broj polazaka javno-
ga prijevoza i najvedéi dio stanovni§tva ima pristup
stajalistu javnoga prijevoza unutar 500 metara od

can range from zero to three points and settlements
were sorted into five classes based on the sum of
the values of the indicators (Tab. 6; Fig. 9): A) very
well-connected, demographically propulsive settle-
ments (11.1-15.0 points), B) well-connected settle-
ments with positive population dynamics (8.1-11.0
points), C) poorly-connected settlements with neg-
ative population dynamics (5.1-8.0 points), D) very
poorly-connected settlements with negative popu-
lation dynamics (2.1-5.0 points), and E) extremely
poorly-connected settlements with strong depopu-

lation (0.0-2.0 points).

Type A settlements have a large number of public
transportation departures and most of the population
has access to a public transportation stop within 500
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adrese stanovanja. Gotovo dvije tred¢ine stanovnika
istrazivanoga podrudja zivi u naseljima kategorije
A (tab. 6), $to znadi da je njihov pristup javnom
prijevozu vrlo kvalitetan te da, izuzev u slucaju
pojave nekih potesko¢a u odvijanju javnoga pri-
jevoza (npr. prometna zagusenja, vemenski uvjeti,
nedostatak ispravnih vozila ili vozaca), imaju rela-
tivno pouzdan i ucestao javni prijevoz. Mrezu jav-
noga prijevoza u tim naseljima ¢ini vise linija. To
su demografski propulzivna naselja s naglasenim
procesima satelitizacije i suburbanizacije. Iden-
tificirana su tri takva naselja; Popovec, Sesvete i
Soblinec u Gradskoj Cetvrti Sesvete. Naselja tipa
B smjestena su uz glavne prometne pravce i uglav-
nom biljeze pozitivne demografske trendove. Do-
stupnost i frekvencija javnoga prijevoza u takvim
naseljima prili¢no su dobre iako u tim kriterijima
postoje odredene razlike medu naseljima. U tim
naseljima moZe se utjecati na povecanje frekvenci-
je javnoga prijevoza i jacanju medusobne poveza-
nosti naselja koja su smjestena izvan glavnih pro-
metnih pravaca. Identificirano je 16 naselja, 15 u
Gradskoj Cetvrti Sesvete, a jedno je naselje Gornja
Stubica. Naselja tipa C imaju pristup autobusnom
prijevozu, uglavnom nesto slabije frekventnom
nego naselja tipa B, te imaju negativnije demo-
grafske pokazatelje. Unaprjedenjem i povecanjem
frekventnosti javnoga prijevoza dao bi se doprinos
demografskoj revitalizaciji naselja, koja su uglav-
nom smjestena u rubnim dijelovima Gradske ce-
tvrti Sesvete i na glavnim pravcima u zagorskim
op¢inama gdje nema prometno-tehnickih prepre-
ka za razvoj javnoga prijevoza. Identificirano je 17
naselja u Gradskoj Cetvrti Sesvete i 12 u opéinama
Gornja Stubica i Marija Bistrica. U naseljima ti-
pova D i E Zivi nesto vise od 5 % stanovnika pro-
matranoga podrudja (tab. 6). U naseljima tipa D
mogu¢ je javni prijevoz autobusima, minibusima
ili kombijima, ali se obi¢no koristi samo za potre-
be skole. Njih je devet i smjestena su u zagorskim
opéinama. U daljnjem planiranju potrebno je po-
vecati dostupnost javnoga prijevoza i prilagoditi
pristup starijem stanovni$tvu uzimajuéi u obzir
vi§i koeficijent starosti zabiljeZen u tim naseljima.
U naseljima tipa E javni prijevoz ne postoji jer
ga sprjeCavaju tehnicka infrastrukturna obiljezja.
U njima je udio staroga stanovnistva vrlo visok, a
identificirano je devet takvih naselja u opéinama
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metres from their residential address. Almost two-
thirds of the inhabitants of the study area live in type
A settlements (Tab. 6), which means that their access
to public transportation is good and relatively reli-
able and frequent—barring special cases like trafhc
jams, weather conditions, or mechanical/personnel
issues. The public transportation network in these
settlements consists of several lines. These are demo-
graphically propulsive settlements with pronounced
processes of satellisation and suburbanisation. Three
such settlements have been identified: Popovec, Ses-
vete, and Soblinec. Type B settlements tend to be
located along the main traffic routes and generally
show positive demographic trends. The availability
and frequency of public transportation in such set-
tlements is quite good, although there is some var-
iation among settlements in this category. In these
settlements, the frequency of public transportation
and the connections between settlements located
outside the main traffic routes could be further im-
proved; 16 such settlements have been identified (15
in the Sesvete district and one in Gornja Stubica).
Type C settlements have access to bus transportation,
generally slightly less frequent than that of type B
settlements and show more negative demographic
indicators. Improving and increasing the frequency
of public transportation could help with demograph-
ic revitalisation of settlements in this category, which
are mainly located on the outskirts of Sesvete and
along major routes in Gornja Stubica and Marija
Bistrica where there are no barriers to the develop-
ment of public transportation; 17 such settlements
in the Sesvete district and 12 in the municipalities of
Gornja Stubica and Marija Bistrica have been iden-
tified. Slightly more than 5% of the inhabitants of
the observed area live in type D and E settlements
(Tab. 6). In type D settlements, public transporta-
tion by bus, minibus, or van is possible, but is usually
used to transport pupils to and from school. There are
nine such settlements and they are located in Gorn-
ja Stubica and Marija Bistrica. In further planning,
it is necessary to increase the availability of public
transport and take the needs of the elderly popula-
tion into account, as is evident from the higher age
coefficient recorded in these settlements. There is no
public transportation in type E settlements, because
the local transport infrastructure does not allow for

it. The share of elderly population is very high, and



Tab. 6. Opca obiliezja tipova naselja prema kvaliteti javnoga prievoza 2021. godine
Tab. 6 General characteristics of types of setflements, according fo public fransportation quality in 2021

Ukupan broj stanovnika
Tip naselja Broj naselja u naseljima 2021. godine
/ Settlement type / Number of settlements | /Total population in
settlements in 2021

A (vrlo dobro povezana, demografski propulzivna naselja
/ very well-connected, demographically propulsive 3 57.400
settlements)
B (dobro povezana naselja, s pozitivnom demografskom
dinamikom e . 16 10.092
/ well-connected settlements, with positive population
dynamics)
C (slabije povezana naselja, s negativnom demografskom
dinamikom
/ poorly-connected settlements, with negative population 29 12.409
dynamics)
D (vrlo slabo povezana naselja, s negativnom demografskom
dinamikom

. . 9 3.135
/ very poorly-connected settlements, with negative
population dynamics)
E (iznimno slabo povezana naselja, s jakom depopulacijom
/ extremely poorly-connected settlements, with strong 9 1.119
depopulation)

Izvor: izradio autor na temelju podataka DZS (2005; 2013; 2022); Grad Zagreb (2020a); Presecki (2021); ZET (2021)
Source: created by the author on the basis of dafa from CBS (2005; 2013; 2022), City of Zagreb (2020a), Presecki (2021), ZET (2021)

Gornja Stubica i Marija Bistrica. Buduénost jav-
noga prijevoza u tim naseljima moze biti uvodenje
prijevoza na zahtjev ili sli¢nih modela.

Analiza prikazana u ovom ¢lanku dala je pre-
gled osnovnih prostornih fenomena koji su utje-
cali na razvoj sustava javnoga prijevoza u Grad-
skoj Cetvrti Sesvete i opéinama Gornja Stubica
i Marija Bistrica, kao i prostornih elemenata na
koje je javni prijevoz sam utjecao i koje je mo-
dificirao. Prikazani su i osnovni podatci o mrezi
i funkcionalnosti sustava javnoga prijevoza. Obi-
ljezja kvalitete sustava javnoga prijevoza, koja
ukljucuje aktere javnoga prijevoza — putnike (ko-
risnike) i pravne i fizicke osobe koje njime uprav-
ljaju, uslugu i funkcionalnost javnoga prijevoza
(Ojo, 2017), prostorno su vrlo varijabilna, §to po-
kazuje i tipologija. Naselje Sesvete grad je srednje
veli¢ine, u kojemu postoji dobra povezanost jav-
nim prijevozom, a broj stanovnika raste. Medu-
tim, prometna zagusenja uvjetovana intenzivnom
automobilizacijom umanjuju to¢nost pojedinih
autobusnih linija za gradski, prigradski i meduzu-
panijski prijevoz. Treba potaknuti korisnike auto-
mobila da koriste javni prijevoz, za §to je potreb-

nine such settlements have been identified in the
municipalities of Gornja Stubica and Marija Bistrica.
One possibility for the future of public transporta-
tion in these settlements would be the introduction
of on-demand transportation or similar models.

'The analysis presented in this paper provides an
overview of the basic spatial phenomena that have
influenced the development of the public transpor-
tation system in the Sesvete district and the munic-
ipalities of Gornja Stubica and Marija Bistrica, as
well as the spatial elements that have in turn been
influenced and altered by the development of pub-
lic transportation. Basic data regarding the network
and functionality of the public transportation sys-
tem have also been presented. The data shows that
the quality characteristics of the public transporta-
tion system vary spatially; these include the actors
that use and manage transportation, and the service
and the functionality of public transportation (Ojo,
2017). The settlement of Sesvete is a medium-sized
city, where there is good accessibility to public trans-
portation and strong population growth. However,
traffic congestion caused by intense car traffic affects
the timeliness of certain bus routes for urban, sub-
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KRAPINSKO-ZAGORSKA ZUPANIJA
Krapina-Zagorje County

T N i

o

GRAD ZAGREB
City of Zagreb

/s

Tip naselja/Type of settlement

vrlo dobro povezana, demografski
“ propulzivna naselja

very well-connected, demographically

propulsive settlements

dobro povezana naselja, s pozitivnom

demografskom dinamikom
well-connected settlements, with
positive population dynamics

slabo povezana naselja, s negativnom
| c J demografskom dinamikom

poorly-connected settlements, with

negative population dynamics

vrlo slabo povezana naselja, s

II' negativnom demografskom dinamikom
very poorly-connected settlements,
with negative population dynamics

iznimno slabo povezana naselja, s

- jakom depopulacijom
extremely poorly-connected
settiements, with strong depopulation

/

ZAGREBACKA ZUPANIJA
Zagreb County

SI.9. Tipologija naselja Gradske
Cetvrti Sesvete i opcina Gornja
Stubica i Marija Bistrica prema
razvijienosti javnoga prijevoza u
\ listopadu 2021. godine
{ Fig. 9 Typology of settlements
& of the Sesvete district and the
municipalifies of Gornja Stubica
and Marija Bistrica, according
to public fransportation
development levelin 2021

lzvor: izradio autor na temelju
podataka DGU (2013); Grad
Zagreb (2020a); Copernicus
(2021); OSM (2021); Presecki
(2021); ZET (2021)

Source: created by the author

on the basis of data from CGA
(2013), City of Zagreb (2020q),

Copernicus (2021), OSM (2021),
Presecki (2021), ZET (2021

no istraziti prometne potrebe tih osoba, a zatim
predlagati rjeSenja koja bi im ponudila pouzdan
i frekventan javni prijevoz (Redman i dr., 2013).
Pozeljno je i poticati rjeSenja na temelju postojece
dobre prakse, npr. razvoju prostorno decentralizi-
ranog sustava javnih bicikala po uzoru na projekt
BicikeL] u Ljubljani (Bauchinger i dr., 2021). Jace
povezivanje autobusnoga i Zeljeznickoga prijevoza
u jedinstveni tarifni sustav zagrebackoga podrudja
s taktnim voznim redom i pouzdanim polascima
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urban and inter-county transport. It is necessary to
encourage residents to use public transportation. To
do so, it is necessary to study their transportation
needs and propose solutions that provide them with
reliable and frequent public transportation (Redman
et al., 2013). It is also desirable to encourage solu-
tions based on existing good practises, such as the
development of a spatially decentralised system of
public bicycles modelled on the BicikeL] project in
Ljubljana (Bauchinger et al., 2021). A stronger bond



po uzoru na njemacki model Verkehrsverbunda
bio bi dobar poticaj za jace koristenje javnoga
prijevoza (Buehler i dr., 2018; Gabrovec i Bole,
2009). Promjene u tom smjeru zacijelo bi prido-
nijele stvaranju kvalitetnijega javnog prijevoza i u
ostalim naseljima Gradske Cetvrti Sesvete (tipovi
B i C), gdje radijalna mreza linija usmjerenih pre-
ma Sesvetama onemogucuje izravnu medusobnu
povezanost naselja u krajnjem sjevernom dijelu
i njihovu gravitaciju prema Kasini kao jedinom
podru¢nom centru. U opéinama Gornja Stubica i
Marija Bistrica potrebno je provesti mjere koje bi
omoguéile kvalitetnu dostupnost javne mobilnosti
u svim naseljima, osobito u naseljima tipova D i
E. Takav je razvoj financijski zahtjevan jer ¢e zbog
razmjerno maloga broja putnika vecéa frekvencija
prijevoza i §ira mreza linija biti financijski neodr-
Ziva za prijevoznike, pa ¢e se morati oslanjati na
javne subvencije, kao §to je to slucaj i u drugim
ruralnim podrudjima u Europi (Petersen, 2016).
Medutim, unaprjedenjem postoje¢ih autobusnih
linija i njithovom integracijom sa Zeljeznic¢kim pri-
jevozom ostvario bi se znatan napredak. Tako se,
primjerice, uvodenje integriranoga sustava javno-
ga prijevoza u Juznoj Moravskoj (Ceska) smatra
jednom od glavnih poluga regionalnoga i demo-
grafskoga razvoja toga pretezito ruralnog podrucja
(Stastn4 i Vaishar, 2017). Povezivanje ostalih ru-
ralnih naselja moze se provesti razvojem prijevoza
na zahtjev ili sli¢cnih modela, ¢ime bi se ublazio ri-
zik od prometne marginaliziranosti stanovnistva,
a pri ¢emu je potrebno voditi racuna o izvorima
financiranja i prometnoj potraznji da bi taj sustav
bio odrziv (Bauchinger i dr., 2021).

U nedostatku konkretnijih podataka o broju
prevezenih putnika i relacijama na koje putnici pu-
tuju, kao ni novijih podataka o odredistima dnev-
nih i tjednih migranata, koritenim metodama nije
bilo moguée obraditi podatke tako da pokazuju
toCne smjerove kretanja razlicitih korisnika javno-
ga i individualnoga prijevoza, kao $to je to slucaj
u odredivanju udjela korisnika javnoga prijevoza
u sveobuhvatnom istrazivanju dnevnih migracija
u Sloveniji (Gabrovec i Bole, 2009). Zato je ovo
istrazivanje samo jedan korak k dubljoj promet-
no-geografskoj analizi koja bi trebala obuhvatiti i
potrebe stanovnistva i ostalih korisnika prostora te
donijeti konkretnije zakljuc¢ke o buduéim potreba-

between bus and rail transport via a unified fare sys-
tem for the Zagreb area with an interval timetable
and reliable departures along the lines of the Ger-
man Verkehrsverbund model would be a good incen-
tive for increased use of public transport (Buehler et
al., 2018; Gabrovec and Bole, 2009). Changes of this
sort would certainly help to improve public transport
in other settlements of the Sesvete district (types B
and C), where the radial network of lines with Ses-
vete at the centre prevents the direct connection of
certain settlements and their populations to gravi-
tate towards Kasina, as the nearest area centre. In the
municipalities of Gornja Stubica and Marija Bistri-
ca, it is necessary to enact measures that will enable
quality public mobility in all settlements, especially
in types D and E. Such developments, which relate
to higher frequency of transport and expanding the
existing network, are not financially viable for trans-
port companies due to the relatively low number of
passengers. There is, however, help in the form of
public subsidies, as is the case in other rural areas
in Europe (Petersen, 2016). Improving existing bus
routes and integrating them with rail services, for
example, would represent significant progress. For
example, the introduction of an integrated public
transport system in South Moravia (Czechia) is con-
sidered one of the most important tools for regional
and demographic development of this predominant-
ly rural area (Stastnd and Vaishar, 2017). Connecting
more rural settlements can be done by developing
on-demand transport or similar models, mitigating
the risk of transport disadvantage for the popula-
tion, while taking into account funding sources and
transport demand to make such a system sustainable

(Bauchinger et al., 2021).

In the absence of more specific data on the number
of passengers carried or the routes by which passen-
gers travel, as well as more recent data on the destina-
tions of daily and weekly commuters, it was not pos-
sible to process the data using the chosen methods to
show the exact directions of movement of the various
users of public and individual transport, as was done
in determining the share of public transport users in
the comprehensive survey of daily mobility in Slove-
nia (Gabrovec and Bole, 2009). For this reason, this
research is only one step in a larger transport-geo-
graphical analysis that should include the needs of
the population and other users of the space in order
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ma javnoga prijevoza koji ¢e obuhvatiti potrebe za
Sirenjem ili modifikacijama mrezZe javnoga prije-
voza, ali i potrebe za povecanjem kvalitete javnoga
prijevoza temeljene na sof#* pokazatelji koji u prvi
plan stavljaju osobu — korisnika ili pruzatelja jav-
noga prijevoza. Navedeni pokazatelji obuhvaéaju
tehnicka i ekonomska obiljezZja prometa, obiljezja
planiranja usluge javnoga prijevoza, dobivene in-
formacije te udobnost, kvalitetu usluge i zabavu,
¢ije medudjelovanje stvara tzv. iskustvo putovanja
(travel experience; Schiefelbusch, 2010) na temelju
kojega se odreduju potrebe za unaprjedenjima u
sustavu javnoga prijevoza. Za otkrivanje tih po-
treba potrebne su metode prikupljanja primarnih
podataka poput anketa, intervjua ili dnevnika pu-
tovanja, koji bi u buduéim istrazivanjima otkrili
osnovne nedostatke i potrebe buducega razvo-
ja sustava javnoga prijevoza te jasnije upozorili
za koje je relacije i svrhe javni prijevoz potreban
stanovnistvu. Na temelju takvih podataka, u kom-
binaciji s analizom prikazanom u ovom ¢lanku,
moze se definirati vizija buduéega razvoja sustava
javnoga prijevoza temeljena na prostorno-planer-
skoj metodi scenarija koji ¢e sluziti za konkretnu
provedbu daljnjih koraka prostorno-prometnoga
planiranja sustava javnoga prijevoza.

Lakljuéak

Istrazivano podrudje neravnomjerno je pove-
zano javnim prijevozom, a sli¢no se stanje moze
pretpostaviti i u drugim dijelovima Urbane aglo-
meracije Zagreb, uzevsi u obzir razli¢ita stanja i
trendove u demografiji, funkcionalnoj strukturi i
prometnoj mreZzi. Analiza triju cjelina — urbano-
ga naselja Sesvete, suburbanizirane zone ostalih
naselja Gradske cetvrti Sesvete i ruralnoga pod-
rudja zagorskih opéina — tipski je prikaz pojedinih
izazova u javnom prijevozu koji se javljaju u po-
dru¢jima sli¢nih demografskih, socioekonomskih i
morfoloskih obiljezja unutar Urbane aglomeracije
Zagreb (a i drugdje). Mreza naselja i prometna
mreza pod znatnim su utjecajem prirodno-geo-
grafskih ¢imbenika, a oni su posredno utjecali i na

4 Soft pokazatelji o javnom prijevozu prikazuju subjektivne, kvalitativne
ocjene ispitanika o javnom prijevozu i njegovoj kvaliteti koje su korisne
u istrazivanju i planiranju javnoga prijevoza, ali ih je tesko kvantificirati
(Barabino i Di Francesco, 2016).
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to draw more concrete conclusions about future pub-
lic transportation, in regard to the need to expand or
modify the public transportation network and also to
increase the quality of public transportation based on
soft* indicators that put people (the users and pro-
viders of public transportation) first. These indicators
define the travel experience and include the technical
and economic characteristics of transport, the charac-
teristics of the planning of a public transport service,
and the comfort, and quality of service and entertain-
ment (Schiefelbusch, 2010); these indicators provide
a map of sorts that shows where improvements in
the public transport system should be made. To help
solve these problems, it is very important to collect
primary data, via surveys, interviews or travel diaries,
which in future research would reveal fundamental
problems and needs for future development of public
transportation, and more clearly indicate where and
public transportation should be improved. Based on
such data combined with the analysis presented in
this paper, a vision of future development of the pub-
lic transportation system could be defined based on
the spatial planning method of scenarios. This would
serve to concretely implement further steps of spatial
transport planning of the public transportation sys-
tem in the study area.

Conclusion

'The study area was found to be unevenly connect-
ed by public transport, and a similar situation can
be assumed in other parts of the Zagreb Urban Ag-
glomeration, taking into account differing conditions
and trends in demographics, functional structure, and
transportation networks. The analysis of the three units,
the urban settlement of Sesvete, the suburbanised net-
work of other settlements of the Sesvete district, and
the rural area of Zagorje municipalities, is a typical
representation of common public transport challenges
that occur in areas of similar demographic, socioeco-
nomic, and morphological characteristics within the
Zagreb Urban Agglomeration (and elsewhere). The
network of settlements and their transportation net-
works have been significantly influenced by natural

4 Soft indicators for public transportation are subjective, qualitative
scores given by respondents regarding the quality of public transpor-
tation. They are useful in research and planning public transportation,
but are difficult to quantify (Barabino and Di Francesco, 2016).



procese urbanizacije i suburbanizacije definirajuéi
glavne smjerove prometnih pravaca oko kojih su
navedena dva procesa bila najintenzivnija (Vresk,
1997). Procesu suburbanizacije i s njom povezane
socio-ekonomske transformacije naselja izravno
je pridonijela uspostava javnoga prijevoza, koja je
omogudila dnevnu migraciju stanovnistva prigrad-
skih i ruralnih naselja prema centrima rada u Za-
grebu, Sesvetama te centrima rada u Hrvatskom
zagorju, poput Zaboka, Oroslavja, Bedekov¢ine ili
nekada Gornje Stubice. Danas je kvalitetna pro-
metna povezanost vazan element za fizionomsku
i funkcionalnu transformaciju Urbane aglomeracije
Zagreb jer omoguduje brzi razvoj naselja izvan ma-
ticnoga grada kao i promjene u kvaliteti i nacinu
pristupa razli¢itim funkcijama u gradu i njegovoj
okolici. Unaprjedenje dostupnosti i kvalitete jav-
noga prijevoza te uskladivanje vise oblika javnoga
prijevoza trebao bi biti smjer njegova buducega ra-
zvoja u Urbanoj aglomeraciji Zagreb.

Navedena prostorno-prometno-planska rjesenja
trebaju biti usmjerena na unaprjedenje infrastruk-
ture i kapaciteta za javni prijevoz te na operativne
aktivnosti koje bi povecale ucinkovitost javnoga
prijevoza i potaknule stanovni$tvo na njegovo in-
tenzivnije koristenje. Na relativno malom podrudju
koje je analizirano u ovom ¢lanku moze se zaklju-
Citi da razliciti prostori, neovisno o svojoj veli¢ini,
imaju i razli¢ite prometne probleme koje je potreb-
no rjesavati na razli¢ite nacine. Primjeri pozitivne
prakse iz drugih europskih drzava sa sli¢nim pro-
metnim i prostornim izazovima trebali bi biti do-
bar putokaz za bududi razvoj. Pritom treba uzeti u
obzir potrebe razli¢itih aktera i posti¢i kompromise
kako bi sustav u najvecoj mogucoj mjeri odgova-
rao potrebama korisnika i bio odrziv za pruzate-
Jje usluga i lokalnu upravu. Zacrtani buduéi smjer
razvoja javnoga prijevoza u ovom prostoru jest in-
tegracija javnoga prijevoza na teritoriju Grada Za-
greba, Zagrebacke i Krapinsko-zagorske Zupanije.
Ona bi, osim samog unaprjedenja prometa, kao
primjer pozitivne suradnje dionika javnog i pri-
vatnog sektora, stvorila bi preduvijete za prosirenje
takve suradnje na razlicite drustvene, gospodarske,
okoli$ne i infrastrukturne aspekte u razvoju Urbane
aglomeracije Zagreb te bi bila korak prema njenom
usmjerenijem i ujednacenijem prostornom razvoju.

and geographical factors, and indirectly influenced the
processes of urbanisation and suburbanisation, which
defined the main transportation routes upon which
urbanisation developed (Vresk, 1997). The process of
suburbanisation and the related socioeconomic trans-
formation of settlements was directly contributed to by
the establishment of public transport, which enabled
residents of suburban and rural settlements to com-
mute to work in Zagreb, Sesvete, as well as to other
centres in Hrvatsko Zagorje, such as Zabok, Oroslavije,
Bedekov¢ina, or Gornja Stubica. Today, quality trans-
portation connections are an important element for
the physiognomic and functional transformation of
the Zagreb Urban Agglomeration because they enable
faster development of satellite settlements, as well as
changes in quality and access to various functions in
the city and its surroundings. Improving the accessibil-
ity and quality of public transportation and the harmo-
nisation of multiple forms of public transport should
be the main goal of future transportation development

in the Zagreb Urban Agglomeration.

Future spatial-transport planning solutions
should attempt to improve the infrastructure and
capacity for public transportation and operational
activities that would increase the efficiency of public
transportation and encourage its use. In the relatively
small area analysed in this paper, it can be concluded
that different areas, regardless of size, have differ-
ent transport problems that need to be addressed in
different ways. Examples of positive practices from
other European countries with similar transporta-
tion and spatial challenges provide a good starting
point for future development. It is important to take
into account the needs of different stakeholders and
find compromises so that the system meets the needs
of users and is sustainable for service providers and
local government units. The future direction of pub-
lic transport development in the area is the integra-
tion of public transport in the territory of the City of
Zagreb, and Zagreb and Krapina-Zagorje counties.
The integration of public transport, in addition to
improving traffic, would create preconditions for ex-
panding cooperation among stakeholders in various
social, economic, environmental, and infrastructural
aspects of urban development in the Zagreb Urban
Agglomeration and would be a step towards more

focused and uniform spatial development.
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