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DOPRAVNA DOSTUPNOST OBCi

TRANSPORT ACCESSIBILITY OF VILLAGES

V prispevku popisujeme model pre posudzovanie kvality hromadnej
osobnej dopravy v tizemnospravnom celku z hladiska casovej dostup-
nosti obci. Za modelované vizemie sme zvolili Zilinsky kraj. Brali sme
do tivahy kombinovanii cestnii a Zeleznicnii dopravu. Dostupnost sme
posudzovali v zavislosti od troch kategorii cestujiicich: nepravidelne
cestujiici, pracujiici a Studenti. Vysledky boli vyhodnotené pomocou
geografického informacného systemu.

1. Uvod

V prispevku popisujeme model pre posudzovanie kvality hro-
madnej osobnej dopravy v uzemnospravnom celku z hladiska
casovej dostupnosti obci. Za modelované uzemie sme zvolili Zilin-
sky kraj. Prispevok je zamerany na hromadnu osobnu dopravu,
ktora ma napriek rastu individualnej dopravy stale vacSinovy
podiel na osobnej doprave a je v zaujme ochrany zivotného pros-
tredia, aby sa tento pomer zachoval.

Kvalitu hromadnej osobnej dopravy mozno posudzovat podla
roznych kritérii, ako su rychlost, bezpecnost, spolahlivost, cena,
vzdialenost ku miestu poskytnutia sluzby (na najbliz§iu autobu-
sovu alebo Zelezni¢nu zastavku), informovanost, moznost volby
medzi autobusovou a Zeleznicnou dopravou [2, 4]. V prispevku
posudzujeme kvalitu hromadnej osobnej dopravy z hladiska rych-
losti. Toto kritérium mozno vyjadrit vo forme ¢asovej dostupnosti
obci [1]. Casovd dostupnost obce je Gasové vyjadrenie odporu, ktory
musia obyvatelia obce prekonat pri cestovani do centier ich akti-
vity. Centrami aktivity su mesta, do ktorych Iudia dochadzaju za
pracou a do $kol, ako aj administrativne centra (krajské mesto
a okresné mesta), ktoré su sidlami dolezitych institucii (uradov,
sudov, policie) a zdravotnickych zariadeni.

2. Metoda riesenia
2.1 Tazisko centra a tazisko obce

Zistit casovi dostupnost obce znamena vyhladat v cestovnom
poriadku autobusovej a Zelezni¢nej dopravy najrychlejsie spojenie,
ktoré umoznuje v danom casovom intervale dopravu do centra
dochadzky. Pretoze v kazdom centre a vo vacsine obci je viacero
autobusovych a neraz aj zelezniCnych zastavok, musime najprv
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This paper deals with a method for quality analysis of mass trans-
port in a region. Time accessibility of villages was chosen as a quality
criterion. The region of Zilina was examined. The combination of bus
and train transport was taken into account. Accessibility was examined
in dependence on three categories of passengers: irregular passengers,
working people and students. The results were analysed using a geo-
graphic information system.

1. Introduction

This paper deals with a model for evaluation of mass trans-
port services quality in a region. The region of Zilina is examin-
ed. The paper is concerned with mass transport, which still plays
the main role in personal transport in spite of individual transport
growing, and it is on behalf of environment to preserve this pro-
portion.

Quality of mass transport can be regarded from various points
of view such as speed, safety, reliability, cost, distance to the place
of service (to the nearest bus or railway station), information avail-
ability and possibility of choice between bus and railway transport
[2, 4]. In this paper we evaluate quality of mass transport in terms
of speed. This criterion can be expressed in the form of time
accessibility of villages [1]. Time accessibility of a village is the
resistance (measured in time units) to move between a village and
an activity centre. Activity centres are cities where people travel
for work and to schools as well as administration centres, i.e.
centres of regions and districts where important institutions (like
police, offices, courts and hospitals) reside.

2. The solution method
2.1 Reference points of centres and villages

To compute time accessibility of a village, the shortest connect-
ion between the village and the centre in a particular time period
has to be found out in a bus or railway timetable. Since there are
several bus stops and maybe several railway stations in a centre
and in most villages, we have to determine which bus stop and
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urcit, ktora autobusova a zelezniCna zastavka bude povazovana za
taZisko centra a obce.

Taziska centier sa uréia na zaciatku a zostavaju nezmenené vo
vSetkych vypoCtoch. Pri hladani spojenia z obce do centra je
tazisko centra cielovou zastavkou, pri hladani spiato¢ného spoje-
nia z centra je tazisko centra vychodiskovou zastavkou. TazZiskom
centra pre zZeleznicnu dopravu je hlavna Zeleznicna stanica v meste
(ak existuje). V autobusovej doprave je situacia zlozitejsia, lebo
autobusovych zastavok je v meste viac a musime z nich vybrat tq,
ktora je najviac vyuzivana, resp. je v strede mesta. Pretoze nemame
udaje o tom, kol'ko cestujucich denne vyuziva jednotlivé zastavky,
uréime tazisko centra podla nasledujuceho pravidla: za fazisko
povazujeme zastavku, v nazve ktorej sa vyskytuje ,autobusova
stanica“, alebo zastavku, v nazve ktorej sa vyskytuje ,Zelezni¢na
stanica“ a podla mapy je Zelezni¢na stanica v centre mesta, alebo
je taziskom zastavka, ktora sa podla nazvu nachadza pri vyznam-
nom objekte centra, napr. obecny urad.

Tazisko obce sa uréi az po vyhladani spojeni zo vietkych
zastavok obce. Hoci sa prispevok zaobera len ¢asovou dostupnos-
tou, vznikol ako sucast §irSej analyzy, pri ktorej sa posudzovala aj
cena dopravy. Preto sa pri vybere taziska obce berie do uvahy
Casova aj cenova dostupnost. Najprv sa vypocita aritmeticky
priemer Casov najrychlejSich spojeni z kazdej zastavky obce do
taziska centra. Vypocita sa tiez aritmeticky priemer cien tychto
spojeni. Za taZisko sa potom povazuje zastavka Z, ktora je z hla-
diska Casu a ceny najblizSie k tymto priemerom, t. j. zastavka
s najmensou hodnotou vyrazu:

\/(priemerny_c'as - éas(Z))2 + (priemernd_cena — cena(Z))2

2.2 Vyhladanie spojenia v kombinovanej doprave

Dostupnost sme vySetrovali zvlast pre autobusovi dopravu,
zvlast pre Zeleznicnu dopravu a potom aj s pouZitim kombinova-
ného spojenia. Spojenia sme vyhladavali v elektronickych cestovnych
poriadkoch pomocou kniZnice funkcii zakupenej od spolo€nosti
INPROP Zilina. Bohuzial, tato kniZnica zatial neumoziuje vyhla-
davat kombinované spojenia, preto sme museli sami navrhnut
postup, ako tieto spojenia vyhladavat.

Najprv treba urcit dvojice zastavok autobusova - Zeleznicna,
medzi ktorymi je mozny prestup. To znamena, Ze v zozname auto-
busovych zastavok musime uréif zastavky, ktoré su v blizkosti
Zeleznicnej stanice. Vychadzame opét z nazvu autobusovej zastavky.
Ak sa v nazve vyskytuje vyraz ,Zelezni¢na stanica“ alebo ,Zelez-
ni¢na zastavka®, vytvorime prepojenie medzi touto autobusovou
zastavkou a prislusnou Zelezni¢nou zastavkou v obci. Ak sa nepo-
dari prestupnu autobusovu zastavku identifikovat podla nazvu
a napriek tomu vieme, Ze v obci je ZelezniCna stanica, moZeme este
overit, ¢i v autobusovom cestovnom poriadku nie je pri niektorej
zastavke vyznaceny prestup na Zelezni¢nu dopravu. V krajnom
pripade sa spolahneme na vlastnu skusenost alebo odhad.

Vyhladanie kombinovaného spojenia cez vSetky mozné pre-
stupné zastavky by trvalo neumerne dlho, preto si dopredu stano-
vime pre kazdu autobusovu aj Zelezni¢nu zastavku tzv. kandidatov

railway station will be regarded as a reference point of the centre
and the village, respectively.

Reference points are determined at the beginning and kept
unchanged during the accessibility computations. A centre's refe-
rence point is the destination of connections from villages, and
the origin of connections from the centre to villages. The centre's
reference point for railway transport is the central railway station
in the city (if there is one). The situation in bus transport is more
complicated, since there are several bus stops in the city, and we
have to choose the one that is most frequently used or that is in
the city centre. Since information regarding the number of pas-
sengers using a particular stop is not available, a reference point
of the centre is defined according to the following rules. The refe-
rence point is a stop, which name contains “bus station”, or a stop
which name contains “railway station” and the railway station is
situated in the city centre, or a stop near an important institution,
e.g. a municipal corporation.

A village reference point is determined after connections from
all stops of the village have been found. Although the paper deals
with time accessibility only, it originates in a broader analysis
regarding transport cost as well. Therefore, time and cost is taken
into account when the reference point of the village is chosen.
First, an average of the shortest connection times from all stops
in the village to the centre is computed. An average cost of these
connections is computed as well. The reference point is then bus
stop Z, which is the closest one to these averages. It is the stop
with the minimal value of the following term:

\/(average_time - z‘ime(Z))2 + (average_cost — cost(Z))2

2.2 A procedure for finding out a combined connection

Accessibility was examined for bus and railway transport,
separately, and then as combined transport. Connections were
found in the electronic timetables using the library purchased
from the company INPROP Zilina. Unfortunately, this library
does not assist in finding a combined connection. Therefore, we
had to propose our own procedure.

First, the couplings of bus stop and railway station have to be
defined allowing the change of transport. This means we have to
determine a bus stop near railway station. We came up with the
name of the bus stop. If the name contains the term “railway
station” or “railway stop,” we make an interconnection between
this bus stop and the corresponding railway station. Even if we
cannot identify junction this way, we still know that there is
a railway station in the village, and we can check if a bus timetable
indicates the possibility of change. In an extreme case we rely on
our experience or estimate.

Finding out a combined connection through all junctions
would take too long. Therefore, candidates for a combined con-
nection are computed for every bus stop and railway station. The
candidate is a sequence of junctions. The lower bound of combi-
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na kombinované spojenie. Kandidatom budeme rozumiet postup-
nost prestupnych zastavok, pre ktoré plati, ze dolny odhad doby
spojenia cez tieto zastavky je lepsi nez doba spojenia len tym
druhom dopravy, ku ktorému patri pociato¢na zastavka. Dolny
odhad ur¢ime ako sucet ¢asov najrychlejsich spojeni z pociatocnej
zastavky do prvej prestupnej zastavky, medzi prestupnymi zastav-
kami navzajom a z poslednej prestupnej zastavky do cielovej
zastavky plus Cas potrebny na prestupy. Neberieme pritom do
uvahy casovi nadvaznost spojov. Dobu potrebnu na prestup sme
stanovili jednotne pre vSetky dvojice prestupnych zastavok na 10
minut. Pri hladani realneho spojenia v danom ¢asovom intervale
potom testujeme len zapamatanych kandidatov.

2.3 Kategorie cestujucich

Podla ucelu cesty mozeme cestujtcich rozdelit do troch kategorii:

1. nepravidelne cestujici - cestuju za ucelom vybavenia uradnych
zalezitosti alebo navstevy zdravotnickeho zariadenia;

2. pracujuci - dochadzaju denne do prace;

3. Studenti, ktori denne dochadzaju do strednych a vysokych §kol.

Kazda kategoria cestujicich pozaduje poskytnutie prepravne;j
sluzby v inom ¢asovom intervale. Urime ho na zaklade analyzy
zacCiatkov a koncov pracovnej doby, vyucovania, iradnych hodin
a ordinacnych hodin v zdravotnickych zariadeniach.

U nepravidelne cestujucich sme za centra dochadzky povazo-
vali krajské mesto a okresné mesto, t. j. administrativne centra,
v ktorych sidlia urady, sudy, policia, nemocnice. Dostupnost sme
vySetrovali v ¢ase 7.00 - 9.00 h pre prichod do centra a 12.00 -
14.00 h pre odchod z centra.

Pri stanoveni centier dochadzky pre pracujucich a Studentov
sme vychadzali zo Statistickych udajov z roku 1998 o pocte docha-
dzajucich obyvatelov do jednotlivych miest. U pracujicich sme za
centra dochadzky povaZovali:
® mesta v okrese, v ktorom sa obec nachadza, z ktorych pocet

dochadzajucich ekonomicky aktivnych obyvatelov je aspon 1000,
® mesta v susednych okresoch, kde pocet dochadzajucich pracu-
jucich prekracuje 2000.

Pre prichod do centra dochadzky sme uvaZovali ¢asovy inter-
val 5.00 - 7.00 h, pre odchod 14.00 - 16.00 h.

U Studentov sme za centra dochadzky povaZovali

® mesta v okrese, kde pocet dochadzajucich Studentov dosahuje
aspon 500,

® mesta v susednych okresoch, do ktorych dochadza aspon 1000
Studentov.

Pre prichod do centra dochadzky sme uvazovali Casovy inter-
val 7.00 - 8.00 h, pre odchod 12.00 - 14.00 h.

Tab. 1 udava prehlad centier dochadzky pre pracujucich a $tu-
dentov podla jednotlivych okresov.
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ned connection time through these junctions is better than con-
nection time using only one kind of transport.The lower bound
equates the sum of the shortest connection times from the station
of origin to the first junction, times between junctions and from
the last junction to the destination station plus delays for chan-
ging. Time consecution of connections is not taken into account.
Delay for changing was set as 10 minutes for each junction. To
find out a real connection in a particular time period, just the
stored candidates are tested.

2.3 Categories of passengers

According to the purpose of their journey, passengers can be

divided into three categories:

1. irregular passengers - they journey to arrange their office busi-
ness or to attend health centre;

2. working people - they journey daily for work;

3. students - they journey daily to secondary schools and uni-
versities.

Each category of passengers requires transport service in
a different time period. Important time periods can be derived
from the beginning end the end of working hours, office hours
and lessons at schools.

Regional capital and district towns where offices, courts, police
and hospitals reside are considered as centres for irregular pas-
sengers. Time periods 7.00 - 9.00 for arrival to a centre and 12.00
- 14.00 for departure were taken into account, respectively.

The centres for working people and students were determined
according to statistical data from 1998 using numbers of incom-
ing people to particular cities. For working people these cities were
considered as centres:

® cities in the district where a particular village lies and the
number of incoming working people is at least 1000,

® cities in the neighbouring districts where the number of incom-
ing working people is at least 2000.

Time periods 5.00 - 7.00 for arrival to a centre and 14.00 -
16.00 for departure were taken into account, respectively.

For students these cities were considered as centres:

® cities in the district where the number of incoming students is
at least 500,

® cities in the neighbouring districts where the number of incom-
ing students is at least 1000.

Time periods 7.00 - 8.00 for arrival to a centre and 12.00 -
14.00 for departure were taken into account, respectively.

Tab. 1 lists the centres for working people and students sorted
by districts.
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Centra dochadzky pre pracujucich a Studentov
Centres for working people and students

Tab.1

District Centres for
working people students
Bytéa (BY) Bytéa, Zilina Zilina
Cadca (CA) Cadca, Krasno nad Kysucou, Kysucké Nové Mesto, Cadca, Kysucké Nové Mesto, Zilina
Turzovka, Zilina
Dolny Kubin (DK) Dolny Kubin, Istebné, Ruzomberok Dolny Kubin, Istebné, Ruzomberok
Kysucké Nové Mesto (KM) Kysucké Nové Mesto, Cadca, Zilina Kysucké Nové Mesto, Cadca, Zilina
Liptovsky Mikulas (LM) Liptovsky Mikulas, Liptovsky Hradok, Ruzomberok Liptovsky Mikulas, Liptovsky Hradok, Ruzomberok
Martin (MA) Martin, Vrutky, Ruzomberok, Zilina Martin, Vrutky, Ruzomberok, Zilina
Namestovo (NA) Namestovo, Nizna, Trstena Namestovo
Ruzomberok (RU) Ruzomberok, Liptovsky Mikulas, Dolny Kubin, Ruzomberok, Liptovsky Mikulas, Dolny Kubin,
Martin Martin
Turéianske Teplice (TT) Turéianske Teplice, Martin, Vritky Turéianske Teplice, Martin
Tvrdosin (TS) Tvrdosin, Trstena, Nizna, Namestovo Tvrdosin, Nizna, Namestovo, Dolny Kubin
Zilina (ZA) Zilina, Martin, Vrutky Zilina, Martin

2.4 Dostupnost pre viac centier dochadzky

Komplexny obraz o kvalite dopravy pre dant obec a danu kate-
goriu cestujuicich poskytuje dostupnost vypocitana podla vztahu

DAL

Ai = Jn—
2> CF,
Jj=1

- je dostupnost obce i, i = 1, 2, ..., m

- je odpor, t. j. €as spojenia z obce i do centraj,j = 1, 2,
e

CF; - je komplexny faktor atraktivity centra j.

kde: 4,
I

i

Dostupnost je teda vaZzenym aritmetickym priemerom casov
spojenia, pricom vyznam jednotlivych ¢asov je urceny vahou - atrak-
tivitou centra [3]. Atraktivita centier je ind pre kazdu kategoriu
cestujucich. U nepravidelne cestujucich su obidve centra (krajské
aj okresné mesto) rovnako atraktivne, preto CF; = 1 pre vietky
j=1,2, ..., n. U pracujucich je atraktivita centra dana poc¢tom
dochadzajuceho ekonomicky aktivneho obyvatelstva a u studen-
tov poctom dochadzajucich Studentov.

3. Vyhodnotenie kvality

V ramci rozsiahlej analyzy sme skumali kazdy druh dopravy
zvlast, ako aj kombinované spojenia. V tomto prispevku zhrnieme
vysledky pre kombinovanu dopravu.

Vypocitané hodnoty dostupnosti sme graficky znazornili
pomocou geografického informac¢ného systému IDRISI (pozri obr.
1 az 3). Podla vypocitanych ¢asov modzZeme obce rozdelit do
Styroch kategorii:
® obce s dostupnostou do 40 minut - uroven obsluhy dobra

2.4 Accessibility for more activity centres

A complex image of quality of transport for a particular village
is given by the accessibility formulation

pWAT
=7

S
j=1

where: 4; -is accessibility of village ;, i = 1, 2, ..., m

I; -is resistance, i.e. time of connection from village i to
centre j,j = 1,2, ...,n

CF;- is a complex factor of attraction of centre j.

A

i

Accessibility is then a weighted arithmetic average of connect-
ion times taken as a weight factor attraction of centres [3]. Attract-
ion of a centre is different for every category of passengers. For
irregular passengers both centres (regional capital and district
town) have the same attraction, hence CF/‘ = 1 foreveryj =1, 2,
..., h. For working people and students, attraction of a centre is
given by the number of incoming working people and students,
respectively.

3. Quality evaluation

In the framework of a broad analysis we investigated every
kind of transport separately as well as combined transport. In this
paper we present the results for combined transport.

The values of accessibility are graphed in Fig. 1 to 3 using
geographic information system IDRISI. According to computed
accessibility, villages can be divided into four categories:
® villages with accessibility up to 40 minutes - good service level
® villages with accessibility up to 60 minutes - satisfactory service

level
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® obce s dostupnostou do 60 minut - uroven obsluhy uspokojiva
® obce s dostupnostou do 100 mintt - uroven obsluhy neuspokojiva
® obce s dostupnostou nad 100 minut - Groven obsluhy zla.

Vo vyslednych mapovych zostavach su tieto kategorie znazor-
nené odtienmi sivej farby, od bielej po tmavosivi.

Na obr. 1 je znazornena vysledna dostupnost obci pre nepra-
videlne cestujucich pre prichod do centra v ¢asovom intervale
7.00 - 9.00 h. Ziskané vysledky poukazuju na dobru uroven spojenia
v okresoch BY, KM, ZA a MA. Na prijatel'nej urovni sa pohybuje
aj vicSina obci v okresoch CA, RU, TT a DK. Neuspokojivé udaje
sa objavuju v okrese LM. V okresoch TS a NA je tiroven dostup-
nosti vyrazne neuspokojiva. Charakteristiky dopravy pre odchod
z centra v ¢ase 12.00 - 14.00 h su o nieco horsie ako pre prichod.
V kazdom okrese, okrem BY, KM a RU, sa niekol'ko obci presu-
nulo do horsej kategorie.

KOMNIKOCIe
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® villages with accessibility up to 100 minutes - unsatisfactory
service level
® villages with accessibility above 100 minutes - bad service level

In the resulting maps these categories are graphed by shades
of grey from white to dark.

Accessibility of villages for irregular passengers arriving to
a centre in the time period 7.00 - 9.00 is presented in Fig. 1. The
results indicate a good level of connections in districts BY, KM,
ZA and MA. Satisfactory level is in districts CA, RU, TT and DK.
Villages on the unsatisfactory level are detected in district LM. In
districts TS and NA, accessibility is on a bad level. Transport
performance for departure from a centre in the time period 12.00
- 14.00 is a bit worse than for arrival. In every district except BY,
KM and RU, some villages moved to a worse category.

Obr. 1. Nepravidelne cestujiici, prichod 7.00 - 9.00 h
Fig. 1. Irregular passengers, arrival at 7.00 - 9.00

V tejto kategorii cestujicich sa na nevyhovujlcej dostupnosti

obci Oravy a horného Liptova podpisala ich vel'ka vzdialenost do
krajského mesta. Skiimali sme preto, €i sa problémy vyriesia novym

One of the reasons for unsatisfactory accessibility of villages
in the area of Orava and Liptov is their large distance to the region-
al capital. Therefore, we investigated whether the proposed terri-

KOMUNIKACIE / COMMUNICATIONS 472000 o 13



[OMNIKOCIe

C O M M UNICATI ON:S

uzemnospravnym ¢lenenim Slovenska, podla ktorého by okresy
NA, TS, DK, MA, TT, RU a LM patrili do kraja s centrom
v RuZomberku. Aj ked sme si vedomi toho, Ze nové uzemno-
spravne Clenenie prinesie zmenu cestovnych poriadkov, vysledky,
ktoré sme ziskali za su¢asného stavu, mnohé naznacuju. Predovset-
kym sme zistili, Ze vytvorenie nového kraja s centrom v RuZomber-
ku by zlepsilo dostupnost obci v okresoch DK, RU a LM. V okre-
soch NA, TS a TT by sa vSak situacia vyrazne nezlepsila. Spojenie
Oravy s Ruzomberkom sa da zlepsit v autobusovej doprave, kde je
k dispozicii kvalitna cesta E77 spajajuca okresy DK a TS priamo
s Ruzomberkom. Zelezni¢na doprava v tejto oblasti nema velké
moznosti zlepSenia, vyuZzit by sa dali rezervy v nadviznosti vlakov
v Kralovanoch.

Na obr. 2 je znazornena vysledna dostupnost obci pre pracu-
jucich pre prichod do centra v ¢asovom intervale 5.00 - 7.00 h.
Vysledky ukazali horsiu dostupnost obci v zapadnej Casti okresu
CA a v juznej Casti okresov MA, TT a RU. Dostupnost pre Cas
odchodu z centra medzi 14.00 a 16.00 h ma podobny charakter,
ale neuspokojiva je aj v juznej Casti okresu ZA.

tory and administrative structure of the Slovak Republic can help
to solve the problem. According to the new structure, districts NA,
TS, DK, MA, RU and LM are supposed to be a part of the region
with the capital Ruzomberok. Although we are aware that the new
regional structure will cause changes in timetables, our present
results are interesting. We found out that the new region with the
centre in Ruzomberok improves accessibility of villages in districts
DK, RU and LM. Howeyver, the situations in districts NA, TS and
TT are not much better. The connection between Orava and
RuZomberok can be improved in bus transport where a good road
(E77) connecting districts DK and TS with RuZomberok is avail-
able. Railway transport in this region does not have much possi-
bility for improvement. Reserves in time consecution of trains in
Kralovany could be exploited.

Accessibility of villages for working people arriving to a centre
in the time period 5.00 - 7.00 is presented in Fig. 2. The results
indicate worse accessibility of villages in the west part of district
CA and in the south part of districts MA, TT and RU. Transport
performance for departure from a centre in the time period 14.00
- 16.00 is similar, but unsatisfactory accessibility is also in the
south part of district ZA.

Obr. 2. Pracujiici, prichod 5.00 - 7.00 h.
Fig. 2. Working people, arrival at 5.00 - 7.00
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Na obr. 3 je znazornena vysledna dostupnost obci pre Stu- Accessibility of villages for students arriving to a centre in the
dentov pre prichod do centra v ¢asovom intervale 7.00 - 8.00 h. | time period 7.00 - 8.00 is presented in Fig. 3. The results are similar
Vysledky su podobné vysledkom, ktoré boli ziskané pre skupinu | to those calculated for the group of working people. Transport ser-
pracujucich. Dobra kvalita dopravy sa potvrdila v okresoch BY, | vices are of good quality in districts BY, KM, DK, NA and LM.
KM, DK, NA a LM, mierne nedostatky sa prejavili na hraniciach | Moderately insufficient quality is indicated along the borders of
kraja v okresoch ZA, TS, MA, TT a RU. NajhorSie obsluZzenym | the region in districts ZA, TS, MA and RU. The worst accessibi-
okresom je okres CA. lity is in district CA.

Obr. 3. Studenti, prichod 7.00 - 8.00 h
Fig. 3. Students, arrival at 7.00 - 8.00
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