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Abstract 

This paper firstly gives a general outline about the features of 
various spaces. Time spaces and cost spaces have non-metric 
characteristics, moreover, time spaces and cost spaces are not 
continuous. Therefore, topographic maps are not always an 
appropriate basis for cognitive information processing, the 
everyday behaviour and the study of spatial relationships. The 
paper demonstrates the differences between geographical space 
and time-spaces at two different scales, such as the road network 
time-space of Hungary and a district of the capital city Budapest. 
With the first example the rapidly changing Hungarian time-space 
during the last two decades can be vividly demonstrated, thanks 
to new motorway construction. The second example compares 
different types of space, as for example the difference between 
the time- space of a pedestrian and a vehicle. 

Keywords: distances, spaces, time-space, public road traffic, 
maps 

 

Raportul spațiu-timp în Ungaria  

Rezumat. Această lucrare oferă în primul rând o schiță generală 
despre caracteristicile diferitelor spații. Conceptele de spațiu-timp 
și cost-spațiu au caracteristici nemetrice, în plus, spațiu-timpul și 
cost-spațiul nu sunt continue. Prin urmare, hărțile topografice nu 
sunt întotdeauna o bază adecvată pentru prelucrarea informațiilor 
cognitive, pentru comportamentul zilnic și pentru studiul relațiilor 
spațiale. Lucrarea demonstrează diferențele dintre spațiul 
geografic și raportul timp-spațiu la două scări diferite, precum 
spațiu-timpul rețelei rutiere din Ungaria și a unui district al 
capitalei Budapesta. În primul exemplu, spațiu-timpul maghiar 
care se schimbă rapid în ultimele două decenii poate fi demonstrat 
în mod clar, datorită construcției de autostrăzi noi. Cel de-al doilea 
exemplu compară diferite tipuri de spații, de exemplu diferența 
dintre spațiu-timpul unui pieton și al unui vehicul. 

Cuvinte-cheie: distanțe, spații, timp-spațiu, trafic rutier 
public, hărți  

Introduction 

Human communication would be significantly 

poorer without visual communication. One of the 
basic tools of visual communication is the map, the 

graphical representation of spatial objects and 

relations. The most important role of topographic 
maps is the localization. This aim is attained by 

giving the scale and grid, the proportionate 
representation of geographical distance and by the 

help of a legend and verbal supplements. However, 

both everyday experiences and a long tradition of 
analysis of spatial phenomena teach us that the real 

obstacles of spatial mobility are not always 
connected to air distances, but they are 

proportionate with time distances and cost 
distances. Thus maps are of great help in 

localization, first of all for those people, who do not 

have direct experience in the area in question. At 
the same time, maps can suggest a deceptive view 

about the real obstacles of surmounting the distance 
between various points, if the proportions between 

air distances and time distances are significantly 

different and can serve as a misleading basis for 
cognitive information processing, everyday 

behaviour and the study of spatial relationships 
(Muller, 1982). 

 

 

 
The aim of this paper is to present two examples 

for the time-space in Hungary and discuss the 

differences between geographical and time 
distances and refer to the specific characteristics of 

cost distances too. In the first section, the general 
characteristics of distances and spaces will be given. 

Then the geographical space and time and cost 

spaces will be compared. After this, the visual 
representation of time-spaces will be dealt. In the 

second section two examples of time-space maps 
are given. The first of them concerns the road 

network time-space of Hungary and the second one 
to one district of Budapest. With the first example 

the rapidly changing Hungarian time-space during 

the last two decades can be vividly demonstrated, 
thanks to new motorway construction. The last two 

maps compare different types of space, as for 
example, the difference between the time-space of a 

pedestrian and a vehicle. With the help of the maps 

we can visualize that the time influenced cognitive 
maps too. These examples were made with an own 

programmed algorithm, which is capable of 
modifying the structure of DXF files. These files 

contain the original-normal space co-ordinates which 
are modified by the program. 
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The basic concepts of time-spaces 

Distances and spaces in general 

The concept of distance and space are the 
central categories in all spatial research. In this 

paper it is not necessary to dwell long on the various 

concepts of space. For a detailed discussion, see for 
example Gatrell (1983) or Smith (2004) and about 

the visual representation of various spatial relations 
the path-breaking works of Waldo Tobler (Tobler, 

1961, Tobler, 1963). However, it is important to 

stress that it is both impossible and unnecessary to 
give a general concept of space. The definitions of 

space face the problem either to substitute an 
intuitive well understandable notion with a sentence 

containing dimmer notions or to give a well 
understandable but specific meaning of space. It is 

much better to treat the space as an undefined 

basic notion which may have different shades of 
meaning in different contexts. The various concepts 

of space, such as absolute space, relational space, 
mathematical space or space as a Kantian a priori 

idea have reason to the existence in different 

contexts too and no one can be treated as an 
absolute or exclusive definition. However, it is a 

strange situation when for example the absolute 
space view of Euclidean geometry is challenged and 

criticized from the point of view of relativity theory. 
The discussions about the notion of space are 

justifiable just like a discussion about the proper use 

of the notion in different situation.  
The shortest ways between the points of a 

network generate the space of transport network, 
the shortest (or average) time which is needed to 

reach from one point to another creates the time-

spaces, the lowest (or average) cost which is 

needed to reach from one point to another that 

forms the cost spaces. The order of enumeration of 
different spaces corresponds to the order of their 

calculability. Firstly, the space of transport network 
has to be calculated. Then, knowing the physical 

characteristics of the network, time-spaces (for 

example time-space of public transport, individual 
transport, carriage) can be determined, and at last 

the various cost spaces can be identified. The 
shortest route between two points can be different 

in physical sense in various spaces, for example, 
using the motorway, the time can be shorter but the 

distance in kilometres can be longer and the 

monetary cost can be higher than other possible 
routes.  

The operationalisation of time-space can be 
extremely difficult in any real situation, if schedule 

effect has to be taken into consideration or mode of 

transport changes are allowed (Erlandsson, 1982, 
Forer, 1974, O’Sullivan et al., 2000). In railway 

traffic, high speed trains operate typically only 
between pairs of large cities, with the consequence 

of spatial inversion: closer places in geographical 
space without fast train stops can be farther in time-

space (L’Hostis, 2013). The different types of trains 

(stop trains, fast trains, Intercity or high speed 
trains) have to be joined when someone wants to 

travel from a small location to a farther bigger 
centre or back (see examples for this in Kotosz, 

2007).  

The complexity, time stability and other 
characteristics of various spaces are very different 

(Table 1).  

 

Table 1: The various characteristics of different spaces 

Type of space Distance space Time-spaces Cost spaces 

Complexity Low Medium Large 

Speed of change Slow change Rapid change  Permanent and very rapid 
change, 

loose structure 

Types of change Abruptly when a new element of 
network is implemented 

Abruptly when a new element 
of network is implemented or 

the changing quality of 
network;  

continuously because of 
changing transport means; 
daily and weekly oscillation 

(due to rush-hour traffic and 
schedule) 

All types of changes of time-
spaces; 

Changing due to the vehicle 
operation costs and cost 
structure of transport, 

parking facilities,  road safety 
and so on 

Information In principle perfect information 
about the space,  

In practice there can be 
imperfections 

Non-perfect information Non-perfect information 

Calculability In principle unambiguous and 
only one possible result; 
In practice there can be 

uncertainty 

The result is method dependent 
and can only be treated as an 

estimation  

The result is strongly method 
dependent and can only be 

treated as an estimation 

Objectivity Objective Intersubjective and subjective Intersubjective and 
subjective 
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Network distance spaces, time-spaces and cost 

spaces can be grounded on homogeneous and 

separated network (for example only public road or 
railroad) or on a combination of many different 

networks. The complexity of the latter is of course 
significantly larger than the homogeneous networks. 

An extra complication arises in the case of cost 

spaces due to the inclusion of non-pecuniary costs. 
Speed and types of change are also different. For 

example, transport network spaces always change 
abruptly when a new element of network is 

implemented. Time-spaces and cost-spaces always 
change when network space changes, but they can 

also change on a daily or hourly basis. However, we 

don’t have perfect information about this: the 
information of costs and times is dispersed among 

the members of society and it is impossible to 
concentrate it. The alteration of network space goes 

hand in hand with alteration of time-spaces and 

cost-spaces, but time-spaces and cost-spaces can 
also change when the network is unaltered.  

There is just one and only one air kilometres and 
the kilometre distance between points of network 

can be determined more or less exactly. However, 
the time distances and cost distances fall into an 

interval and at best only about typical or least 

distances, typical or least lengths of time and typical 
or least costs can be spoken about. This is the first 

reason why we use the plural form, writing about 
time spaces and cost spaces. The other reason for 

the plural form is the different modes and types of 

networks on which the calculation can be grounded.  
One of the previous readers of this paper told us, 

that the label “time spaces” should be reflected in a 
more careful way, because from a post-Bergsonian 

and post-Heideggerian perspective our approach can 

be disputed. However, we do neither deal with the 
space-times of decision making (see the guest 

editorial by McCormack and Schwanen, 2011 about 
this), nor with various philosophical concepts of time 

and space and with fruitless metaphysical concepts, 
nor with the psychological questions of space-time 

decision making, but only with the more or less 

measurable travel time. 

Comparison of geographical space and time 
and cost spaces 

Geographical space is continuous; each point of a 

topographic map can be interpreted as an element 
of space. However, the time and cost spaces 

contains nodes and lines. The geographical space 
has metrical characteristics; these axioms are true: 

1. The distance between two points is zero if 

and only the two points are identical (the separation 
axiom). 

2. The distance between two points is positive 
if the two points are different.  

3. The distance from point A to point B is 

identical to the distance from point B to point A 

(symmetry axiom). 
4. The distance from point A to point B cannot 

be larger than the sum of the distance from point A 
to point C and the distance from point B to point C 

(axiom of triangle inequality). 

The first two axioms are also valid in time-
spaces. Points which are different in geographical 

space, will be different in time-spaces too, because 
time is necessary for surmounting distance (apart 

from the special case of some type of 
telecommunication). In time-spaces, the following 

problem arising in connection with the first two 

axioms: an operational method must be given that 
permits us to identify the points themselves. 

Allocating the points of a network can be a vivid 
question in practical research. The validity of the 

first two axioms in the cost spaces is a more 

complicated question. The cost distance between 
two points can be zero if the two points are different 

because of the pricing policy of entrepreneurs.  
Symmetry axiom is valid neither in time spaces 

nor in cost spaces. In the case of individual 
transport in cities, one way streets, the direction 

dependency of traffic and the vertical differences of 

roads invalidate the axiom. The axiom is not valid 
even in intercity traffic, but the differences between 

the directions are smaller than in intra-city transport. 
Flying time can also be different because of the 

dominant direction of wind (for example between 

Europe and North America). The time space of 
hitchhiking is also direction dependent: thumbing 

from small settlements to big centres is significantly 
easier and faster than hitchhiking from big centres 

to small settlements (see further examples in 

Halmos, 1990). In the case of time-space of public 
transport, the differences are also larger between 

directions as in the case of individual transport. As 
regards to the cost spaces we do not go into details, 

but there are several examples for direction 
dependence of costs (See for example in Cariou, 

Wolff, 2006, Jonkeren et al., 2008, Takahashi, 

2011).  
The triangle inequality axiom is valid in individual 

transport but it is invalid in public transport due to 
the dead time of change transport means or due to 

the different speeds of different lines (Figure 1). The 

triangles of geographical space are not identical with 
the triangles of time spaces and cost spaces: the 

former one is based on air distances, the latter one 
is based on time distances and cost distances, which 

can be distorted thanks to uneven density of 
network systems, the route sinuosity and different 

maximal or average speeds on different elements of 

the network, and because of the change between 
network subsystems. 
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Fig. 1: The invalidity of triangle inequality in time- 
space 

Data and methods 

The visual representation of time-spaces 

Along with the improvement in the technological 

conditions of transport, as well as in conjunction 
with their axial concentration, the time needed for 

access and the differences in accessibility times have 

become the main indicators of accessibility. As a 
consequence, the geographical space and the time-

spaces have increasingly diverged; the relationship 
between space and time has substantially changed.  

The traditional maps turned out to have a limited 
capacity to describe and represent this new 

relationship since geographical distance could no 

longer be an explicit measure of accessibility time. 
To solve this very problem, time-space maps were 

developed, of which we may distinguish two major 
types: 

 1) The “traditional” isochronal maps can 

describe time-relations in addition to retaining 
geographical distances, that is, they connect points 

from which a certain single other point can be 
reached within the same amount of time. Editing 

these maps has become considerably simpler since 

the spread of Geoinformatics programs; the use of 
interpolation permits the creation of isochronal maps 

even from a relatively small amount of data. Their 
application has become increasingly widespread and 

can be found in studies on transport history (Czére, 
1991) as well as in models forecasting the impacts 

of network development (Hardi, 2000, Szalkai, 2003, 

Tóth, 2005).  
2) The other major group of maps illustrating 

time relations are the so called “time-space maps”. 
In this case, the distances indicated do not correlate 

with the actual geographical distances but with the 

accessibility times between two points. This means 
that two points between which the distance can be 

covered in a shorter time will be indicated closer to 
each other on the map than those two points which 

require more time to reach one another.  
Furthermore, there are two sub-types within the 

time-space map category according to the number 

of relations between points: 

- the “simple” time-space maps with n-1 

relations, in which time distances are designated in 

relation to a single central point (Clark 1999, Vasiliev 
1997). Other names of such time-space map are 

time-distance map, central-point cartogram, central-
point linear cartogram, distance-by-time cartogram, 

distance cartogram (Vasiliev 1997, p. 14);  

- the deformed time-space maps with n*(n-
1)/2 relations (see Marchand, 1973; Ewing, 1974; 

Murayama, 1994; Spiekermann and Wegener, 1994; 
Gatrell, 1983, pp. 81-101; Axhausen and Hurni, 

2005; Thévenin et al., 2013), where the relative 
locations of points are determined and represented 

based on the time-distances between each and 

every point. Another name for these maps is 
anamorphosis (deformed in Greek) maps. The 

naming is deceptive in a way, because these maps 
represent a deformed or distorted space only 

compared to the geographical space but it is not 

deformed from the point of view of represented 
space, namely the time-space.  

Creating time-space maps is methodologically 
and computationally rather complex and requires a 

huge amount of data and calculation. The 
interpretation of these maps is not simple either, 

especially for the deformed time-space maps. 

However, after some sufficient “training” one can 
read information from them that is not obtainable 

elsewhere. 
The difficulties mentioned above are the main 

reason for the fact that time-space maps have 

spread much less extensively than isochronal maps. 
Isochronal and time-space maps have a common 

feature, namely that accessibility relations can be 
retrieved from them only by taking the position of a 

selected centre. This means that the accessibility 

times between the rest of the points cannot be read 
from either map types. 

As a third category, Spiekermann and Wegener 
(1994) also include cognitive maps – those which 

express subjective observations of the world – 
among the maps representing time relations. One of 

the major differences between cognitive maps and 

the two types described above is that the content of 
the former depends on the person, i.e. it is not 

objective or intersubjective, and there is no 
mathematical method for deducing the “real” space 

from them.  

However – although the way different observers 
perceive the flow of time has an undoubtedly 

important role in the emergence of cognitive maps – 
cognitive maps cannot be unequivocally included 

among time-space maps since their making is 
influenced by several other conditions independent 

of the time factor. 
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Research database and methodology 

After introducing the basic concepts, own maps 
will be shown which help comprehend the time-

space problem, as well as to work out a 

methodology best fitting with our initial data. In all 
cases, our maps represent time-spaces that are 

related to single centres.  
We have carried out our analyses on two 

different spatial levels. Beyond the spatial structure 

distorted by time, we have also managed to show 
the dynamics of change. In the case of Hungary, we 

illustrate the outcomes of the motorway network 
development during the historical period from the 

socio-economic and political system change to the 
present. The dominant feature of which has been 

the significant extension of the initially under-

developed highway network and the consequent 
“shrinkage” of the national time space. In the case 

of the southern part of Budapest-City, we identify 
the differences between the pedestrian and the car 

traffic time-spaces.  

The most complicated tasks in the analyses 
were: 

- the production of the geometrical and 
attributive (accessibility) data, as well as rendering 

them together;  
- and designing the methodology for 

recalculating the original map co-ordinates into time-

space co-ordinates. 
At the beginning of our research, the geometrical 

data (the digital maps) were already partially 
available; and we could make up for the missing 

data by digitalization. Furthermore, in our previous 

research, we had developed a data matrix of 
Hungarian municipalities and their accessibility on 

public roads with our own methods, and this was 
also available to us after having updated it for the 

purpose of the new analysis. Regarding the southern 

part of the City, we relied entirely on our own 
empirical data collection, and we took the average 

of our measurements as the norm in calculating time 
distances of pedestrians and cars in the area.  

Having calculated the time distances, we 
assigned geographical coordinates to all points in 

the projection system which complies with that of 

the digital map databases. This way we could 
determine the time distances to the nearest 

municipalities from every breaking-point of the 
digital map objects; and so after solving a 

programming task it became possible to recalculate 

the original map coordinates into the new time-
space coordinates defined by the time distances.  

The designated central points and the vector 
defined by the destination points provided the basis 

of the analysis. The size of the vectors was modified 
according to the lengths of the time distances. This 

way we could ensure that the original directions 

between the central and destination points were not 

changed, whereas the values of geographical spatial 

distance were replaced by values of time distance.  
While mapping the time-space of Hungary, we 

considered it to be necessary to indicate county 
borders, since they are well-known original 

topographic objects. With their help the visualization 

of the time-spaces could be much more spectacular 
than if relying merely on mapping the most 

important municipalities. Using a bar scale, we also 
show the absolute time distances on the maps. 

Obviously, these distance-ratios, as a consequence 
of the methodology, can assist in determining the 

time-distances only between the central point and 

the other points. We did not calculate any rate of 
space-time convergence which concept was 

introduced by Janelle (1968, 1969) and calculated 
for example by Carstensen (1981) too. If this 

concept were theoretically interesting, two points of 

time would be insufficient for calculating any trend. 
However, space-time convergence is obviously not a 

theoretical hypothesis with constant rate in space 
and time but a historical and empirical fact if it can 

be observed in various transportation modes. The 
economic and social effect of the changing 

accessibility is a more interesting and important 

question (See for example Clark, 1999; Janelle and 
Gillespie, 2004; Haugen, 2011). 

Results and discussion 

The time-space map of Hungary 

The time space map of Hungary has been 

prepared according to the conditions of the public 
roads network at two different times. The conditions 

in January 1990, at the time of the system change 

are compared with the state of the network in 
October 2017. This makes it possible to also assess 

the developments in the time period since the 
political system change.  

As a basis for comparison, Figure 2 shows the 
topographic map of the county-level division of 

Hungary; the time-space of the public roads network 

in October 2017 is demonstrated in Figure 3; and 
Figure 4 simultaneously illustrates the time-spaces in 

1990 and at present. Administrative borders and the 
speed values used in calibrating the model reflect 

the conditions of 2017. 

The last two maps (fig. 3 and 4) do not need 
much further explanation: they illustrate very clearly 

the main network development tendencies of the 
last 19 years. The maps created with Budapest as 

their central point, show the time distances between 

the capital and all other municipalities. 
The shrinkage of the time-space of Hungary has 

been primarily influenced by the construction of the 
motorway network. The position of the county 

borders situated closer to Budapest has not changed 
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significantly since the motorways had already 

reached out to most of them by 1990; the only 

completely new route opened has been the road no. 
2/A to Vác (north of Budapest), which has brought 

the western part of Nógrád County (in northern 
Hungary) closer to the capital. 

 

Fig. 2: The counties of Hungary 

 

Fig. 3: The public roads time-space of Hungary 
(calculated from Budapest, October 2017) 

 

Fig. 4: The public roads time-space of Hungary 
(calculated from Budapest, January 1990, 
October 2017) 

 
More visible changes can be observed concerning 

the county borders and parts of the national border 
which are situated further away from Budapest, and 

especially within the impact zones of the new 

highways, which have “pulled in” the three 

“compressed” eastern most counties as well as the 

south-eastern Csongrád County towards the capital 

city. The shifts in the locations of certain county 
headquarters and the unchanged positions of some 

others are also very indicative.  
Nevertheless, in certain regions there has been 

very little or no observable change. This fact leads 

to the change of relative positions of the various 
regions in time-space. The continuing “remoteness” 

of Baranya and Tolna in south Hungary indicates a 
persistent lack of motorway network connections in 

these counties; while for instance, the unchanged 
position of the region of Salgótarján is an indication 

of a sufficient provision of public roads existing there 

already in 1990. It is also very demonstrative how 
the size of Budapest has grown in time-space due to 

the increased time demand of transportation within 
the city.  

Another obvious phenomenon is the higher-than-

average degree of zigzaggedness of certain county 
border sections. The direct cause of this is a 

situation where two settlements are located on the 
two sides of a county border in a more or less equal 

distance from the latter, and so the coordinates of 
one point of the borderline are adjusted according to 

the time distance of one of those two municipalities, 

and the coordinates of the next point change in 
proportion to the time distance of the other 

municipality. 
While in the sparse settlement system of the 

Great Plain the substantial (straight-line) distances 

between municipalities already explains this degree 
of zigzaggedness, in certain Transdanubian regions 

the phenomenon can be attributed to the lack of 
connecting roads between neighbouring 

municipalities. The cause of the latter is that the 

municipal boundaries are historically running along 
higher watershed ridges in this region, and for this 

topographic reason, even today, they are not 
reached by paved roads everywhere. 

To sum up, the general tendency indicated by 
the map-pair above has been a shrinking time-space 

with a rather strong regional variation. However, 

this shrinkage is less significant if the calculations 
are not based on Budapest as a centre. If we 

analyse the modification of the time-space for the 
same time period but choosing another centre than 

the capital city, the degree of shrinkage will be less 

due to the fact that network expansion has been 
centred on the capital. 

The time-space map of the southern part of 
Budapest City 

The time-space mapping of the southern part of 
Budapest-City brought the most spectacular results, 

yet at the same time, they are the most difficult to 
interpret. Several papers describe the reasons of the 

wide deviations from the straight-line paths (Angel-
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Hyman 1970, Muraco 1972, Muller 1978, Ahmed-

Miller 2007). 

The example region is a well-known one in 
Hungary. Its selection was justified by the fact that 

it includes streets with both pedestrian as well as 
mixed traffic. Thus it could be assumed that the 

results of the analysis will be suitable to 

demonstrate the various potentials of the applied 
methodology and can be generalized to networks 

with one-way streets and other obstacles for car 
traffic. As other papers examined the difference 

between accessibility by car and public transport 
(see for example Kawabata, 2009), this examination 

focuses on the difference between pedestrian 

accessibility and car accessibility. The results can 
provide useful information about urban spatial 

structure too.  
 The time-spaces of the pedestrian and the car 

traffic flows were featured separately in our 

analyses. The Church of Saint Michael (or the 
Church of the Mary Ward Nuns, 

“Angolkisasszonyok”) in Váci Street was chosen for 
the centre. Control points representing distinct 

objects in real geographical space help the 
orientation in the map.  

Measuring intra-urban travel times for large 

number of street links would be a challenging task. 
A detailed overview of various methods used in 

different researches in Weber-Kwan 2002, and a 
more recent study by Salonen and Toivonen (2013) 

about the modelling travel time in urban networks. 

As in the latter paper can be read, “comparing the 
accessibility provided by different travel modes and 

identifying modal accessibility disparities can provide 
a useful approach in assessing the degree of auto-

orientation in the urban structure” (Salonen –

Toivonen, 2013, p.143). 
In our research the measurement was 

manageable by personal experience therefore travel 
times were established by means of our own 

experience and observations in both cases (i.e. for 
pedestrian movement and the car traffic). In the 

case of cars, however, we had to take into account 

that one-way streets could be network components 
only as long as they were regarded as directional, 

vector-dependent elements of the graph, and 
pedestrian streets had to be left out entirely from 

the system. For more accuracy, we also measured 

the red and green signal lengths of the traffic lights 
found within the studied area, and we added the 

stop signals to the network as “traffic resistors” after 
having weighted them with their durations.  

Figure 5 shows the topographic picture of the 
southern part of Budapest City. Figure 6 depicts the 

structure of its pedestrian time-space; and Figure 7 

represents the car traffic time space of the same 
area.  

 

Fig. 5: The southern part of Budapest City 

 

Fig. 6: The pedestrian time-space of the southern 
part of Budapest City 

 

The time-space map in Figure 6 reflects well the 
“unrestricted” movement of pedestrians, i.e. the 

largest elongations can be traced at the longer, 
continuous housing blocks, which force the walker to 

make extensive detours, and thus considerably 

increase time distances. Of course, due to certain 
methodological features this distortion does not 

entirely come to surface since these blocks are 
digitalized only by their four corner points.  

Unlike the rather harmonious picture of the 

pedestrian time-space, the image of the car traffic 
time-space can even be a bit alarming at a first 

glance, suggesting some sort of miscalculation. 
However, there is no mistake: it is the pedestrian 

streets, the one-way streets and the proximity of the 
Danube that upset the previously much clearer 

structure. In contrast with the pedestrian case, 

symmetry axiom is not valid in the car time-space. 
The figure is depicted according to time distances 

from the centre. The picture would be different with 
the time distances to the centre. 
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Fig. 7: The car time-space of the southern part of 
Budapest City 

 
The most important feature in the map is the 

crescent-shaped, blank arc of the central sector. The 

reason for this is the pedestrian zone of Váci Street, 
which prevents car traffic from crossing it almost 

along its length entirely. Hence there is the 
paradoxical situation that one has to go around “half 

of the city” by car to get from the Church just to the 

opposite corner. This is how the reversed order of 
accessibility literally turns the blocks along the 

eastern side of Váci Street “inside out”: their side 
that is closer in real geographical space turns up on 

the more distant side in the car traffic time-space.  

The striking elongations in the northern section 
of the map are also interesting to observe. Their 

cause is similar to the facts mentioned above, 
though here the direct reason is the one-way streets 

that practically divide the road network of the area 
into two. This can be seen for instance when one 

tries to get from the Church to the ramp of Erzsébet 

Bridge by car, which can be done only by crossing 
the Danube twice. This major detour results in the 

extreme extension of time distances and the 
consequent high degree of distortion in the time-

space map. While traveling ten minutes by car 

instead of walking ten seconds does not seem 
rational in most cases, this phenomenon shows that 

various spaces can be radically different from each 
other. 

Conclusions 

 

Economically and socially relevant spaces have a 

more complex geometry than geographical space. 
Some reasons for this thing were mentioned in the 

paper. There is not only one time and cost distance 
and the information about time and cost spaces is 

scattered among the members of society.  

As the difference between the proportion of 
geographical distances and time and cost distances 

get larger, their visual representation become more 
complicated. This can be observed in the second 

example of the paper. It is necessary to select some 
aspects of the spatial relations for their effective 

visualization, because non metric spaces cannot be 

completely depicted in two dimensions. However, 
their visualization is an effective way of both the 

communication and the emphasis on the importance 
of differences between geographical space and time 

and cost spaces. 
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