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Abstract
Research on spatial history can be enriched by using approaches from quantitative geography. We analyse an 
historical regional system and highlight three basic assumptions, building upon Christaller’s central place 
theory: cities do not stand alone in space, they interact with their hinterlands, and they are hierarchically 
organised. We investigate the relative position of central places in space and define their hinterlands using 
a spatial interaction modelling approach. We present the example of functional regional taxonomy in past 
environments, which therefore has a higher degree of uncertainty in the results and in their interpretation. 
We use a variant of Reilly’s model to define the functional regions in Austria-Hungary at the beginning 
and at the end of the 20th century. We present a possible interpretation of the model results based on the 
identification of the major factors responsible for developments in the urban and regional systems of Austria-
Hungary over 100 years. We conclude that the development of urban and regional systems in the territory 
of the former Austria-Hungary was not considerably affected by the role of political-economic systems, the 
administrative organisation of states, nor by the different stages in economic development of its formerly 
constituent territories.
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1. Introduction
Research in spatial history includes a variety of 

issues, approaches, techniques and debates (Baker, 2003; 
Campbell, 2018; Ethington, 2007; Gregory and Geddes, 2014; 
Gregory et al., 2018; Jackle, 1971; Kingston, 2010; 
Rankin, 2020). Most authors agree that spatial history 
is at the intersection of history and geography, and that 
it highlights the role of geographic (recently, computer-
based) information processing and visualisation. It is used 
to investigate the historical construction of space and 
relationships in space, in order to reveal new and more 
diverse meanings of historical events.

History per se and most of its research questions and 
problems cannot be separated from their spatial contexts, 
just as geography cannot be separated from its temporal 
context. In this paper, we address in general terms: (i) the 
past organisation of space in an historical study of urban and 

regional systems; (ii) the evolution of space over time; and 
(iii) the use of a specific methodology to accomplish our aim. 
The method of spatial interaction modelling, widely applied 
in the field of quantitative geography, enables us, apart from 
other things, to visualise the results in the form of a map. 
Spatial representations and temporal transformations of 
historical urban and regional systems may reveal further 
ways to interpret historical events and to complement 
standard forms of historical enquiry. Thus, the study of 
spatial issues can provide historians with a different view 
of the history of territories in general and enrich their 
perspectives on historical events.

In this paper we are concerned with cities and towns 
in a spatial and temporal context and with their roles in 
the organisation of space. To specify our general aim, we 
analyse central places and hinterlands which were part of 
the former Austro-Hungarian Empire. In fact, this is a study 
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of functional regional taxonomy in the past environment. 
The analysis reveals the changes in the urban and regional 
systems of this territory through the 20th century, a period 
which saw rapid development in virtually every aspect of 
human life, and the organisation of space was no exception. 
The territory of (the former) Austria-Hungary is interesting 
in two primary aspects. First, it perfectly represents the 
relatively unstable and varied space and the turbulent 
history of what is widely accepted as Central Europe – 
the territory in between the large traditionally western 
European nation states and Russia. In this respect, Austria-
Hungary can be seen as a conglomerate of various cultures, 
nationalities, and religions, all with quite different levels of 
economic development, social achievement and historically 
conditioned organisations of urban and regional systems. 
The Habsburg monarchy had managed to integrate and 
unite, relatively successfully, these varied states for 
almost 400 hundred years until its collapse at the end of 
World War I (Beller, 2018; Evans, 2004, 2020; Judson, 2016; 
Kann, 1974; Rumpler and Urbanitsch, 2010; Sked, 2013; 
Taylor, 1976). Second, no matter which paths of socio-
economic and political development were taken by the 
successor states of the former Austro-Hungarian Empire, 
and regardless of the events and crises that have occurred 
over the last one hundred or more years, there are issues 
concerning the legacy of the Habsburg Monarchy, both in 
a positive and a negative sense (Abdelal, 2002; Cole, 2018; 
Judson, 2016, 2017; Kożuchowski, 2013; Miller and 
Moleron, 2018; Moos, 2016; Wheatly, 2019). Thus, overall, 
the territory of the former Austria-Hungary has remained 
a sensitive and diverse part of Europe up to now, even 
though its considerable area is now part of the European 
Union.

The remainder of the paper is organised as follows: The 
next section provides a reader with a basic theoretical 
background and explanation of our effort. The next section 
contains a general discussion concerning the issue of spatial 
interaction modelling and its uses, particularly in relation 
to tasks like ours. It is purposely conceived as a very concise 
introduction to the issue of spatial interaction modelling for 
non-geographers, and historians, in the form of the history 
of the approach. The methodological section specifies the 
data and the model used in this paper in the context of the 
territory and the time we are interested in. The penultimate 
section presents the results and illustrates how they can be 
assessed and interpreted. The concluding section returns 
to the question of the use of spatial interaction modelling 
in historical geographical problems, and some of the 
methodological advantages and limits of the specific model 
applied in our study are also outlined.

2. Theoretical background
While urban history is an extensive field of study in 

historiography (Buisseret, 1998; Ewen, 2016; Kenny and 
Madgin, 2015; Klautke, 2010; Rodger, 1992), it is mostly 
concerned with the history and development of cities and 
towns, including their spatial patterns and aspects (e.g. 
Rae, 2003). In terms of the contribution of quantitative 
geography to the field of spatial history, however, we 
emphasise three points not to be overlooked in this respect:

i. Each city does not stand alone – it is part of an urban 
system;

ii. Each city interacts not only with other cities, but also 
with its surroundings – cities serve as cores for regional 
systems; and

iii. Each city has a different absolute and relative importance 
in space – there is a hierarchy of cities.

These points are partially acknowledged for instance in 
the historiographical work of Careless (1979) on pre-1914 
Canada, of Bácskai et al. (1980) on 1828 Hungary, of Cronon 
(1991), concerned with the mutual relationship between 
Chicago and the Great West region, of Lee (2005), who 
studied different hinterlands of the port-city of Bremen, of 
Krausmann (2013), who analysed Vienna’s hinterland from 
the energy consumption point of view, and of Bernhardt 
(2019), who discussed the transformation of the urban 
hinterland of Berlin. More general views of cities and their 
surroundings are presented by Mohl (1998), Fields (1999), 
and Barles and Knoll (2019).

All three points, mutually constitutive, made in the 
preceding paragraph are, to a large extent, included in 
Christaller’s Central Place Theory (Christaller, 1933). In 
brief, according to this theory, settlements (i.e. cities and 
towns) are so-called central places which provide services 
to their respective surrounding areas, their hinterlands. 
Actually, this is also the case of so-called functional regions 
(for details: see Klapka and Halás, 2016). Central places are 
hierarchically organised according to their size and functions, 
and the spatial extent of their hinterlands reflects the sizes 
of central places. Going beyond this traditional theory, we 
point out that while the ‘absolute’ importance of a central 
place can be easily expressed by its population, its ‘relative’ 
importance can provide us with much more information on 
the organisation of urban and regional systems. In order to 
assess the ‘relative’ position of central places and their role 
in space, we need information on the functional relationships 
in space that are at our disposal. The functional relationships 
between central places and between a central place and 
its hinterland are usually assessed through the analysis of 
spatial interactions (i.e. quantifiable movements of people, 
goods, etc.). In quantitative geography, spatial interactions 
are understood as vector data, with their origins and 
destinations in space (see e.g. Klapka and Halás, 2016).

This type of vector information has rarely or never been 
available concerning past environments and situations. 
Fortunately, geography has at its disposal a set of techniques 
that could be used for the objectives of the current paper: 
spatial interaction modelling (see next section). We consider 
whether and how spatial interaction modelling can provide 
us with some special insights into, and knowledge of, 
past geographical environments and their development, 
particularly with regard to the organisation of space. Thus, 
we present and highlight the possibility of employing 
a spatial interaction model which assesses the relative 
importance of central places within an urban system, and 
which defines the hinterlands of central places in order to 
construct a regional system. This approach also enables us 
to compare spatial patterns from different periods and to 
capture their evolution over time.

3. Spatial interaction modelling
Spatial interaction modelling has quite a long and rich 

tradition in the quantitative avenues of geographical 
research, and it can be used for many purposes of very 
different character (see for example: Clarke and Birkin, 2018; 
Fotheringham et al., 2000; Fotheringham and O’Kelly, 1989; 
Roy and Thill, 2004; Sen and Smith, 1995; Wilson, 2010). 
Spatial interaction modelling and central places are explicitly 
discussed by Batty, 1978, Fik and Mulligan, 1990, and 
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Openshaw and Veneris, 2003. In general, the most frequent 
applications attempt to explain and predict current and 
future spatial interactions (Fotheringham and O’Kelly, 1989), 
when ‘real’ (i.e. statistical) information on movements and 
contacts among places is not available for any reason (such 
as it is not recorded at all, or it does not cover the whole 
territory under consideration) and when the quality of the 
information is insufficient. This facet of such research can 
be related easily to the focus of this paper as defined in the 
introduction, when the analysis of past urban and regional 
systems is burdened with the lack of statistical information 
on spatial interactions.1 Spatial interaction modelling is also 
a suitable tool for assessing the historical development of 
phenomena where real information is available only for some 
points in time.

3.1 Foundations
Spatial interactions are a consequence of the polarity of 

the Earth’s surface and its distinct heterogeneity. Horizontal 
spatial interactions (also movements, flows, contacts), as 
the phenomena balancing the polarity, can be conditioned 
environmentally (atmospheric circulation, slope processes, 
etc.) based on natural laws, and socio-economically based 
on aggregated human behaviours in time-space. It is the 
latter case that encouraged extensive research into spatial 
interactions and their modelling in Human Geography. 
Behaviourally conditioned spatial interactions include 
various aggregations of individual, personal, material, 
product, financial and information movements, and 
contacts. Spatial interactions occur at various scales between 
various sections of the Earth’s surface and a range of places 
(localities).

Several theoretical frameworks for spatial interaction 
modelling have been developed since its beginnings in 
the 19th century (Fotheringham et al., 2000). The first 
attempts built on simple Newtonian physical analogies 
(Carey, 1858; Ravenstein, 1885), which were later called 
demographic gravitation (Stewart, 1948). Human interaction 
behaviour was thought to follow the analogy of physical laws 
(hence also the term ‘social physics’) expressed for instance 
in the principle of the least effort (Zipf, 1949). Since the end 
of the 1960s, other physical analogies, based on the second 
law of thermodynamics (Wilson, 1967, 1970, 1974), the 
theory of movement (Alonso, 1978) and information theory 
(Plane, 1982; Snickars and Weibull, 1977), have formed the 
theoretical background for spatial interaction modelling. 
Wilson’s approach using entropy maximisation, employing 
probability, and defining a so-called family of spatial 
interaction models (Wilson, 1971), is still one of the most 
important conceptual bases for spatial interaction modelling. 
More recent overviews include those by Wilson, 2010, 2018; 
Fotheringham and O’Kelly, 1989; Gordon, 2010; Pooler, 1994; 
Roy and Thill, 2004; Senior, 1979; Sheppard, 1978. 
Later criticism arose during the 1980s and pointed to the 
physicalist basis of the models, which was deemed to have 
no support in relation to the real behaviour of individuals. 
Therefore, new behaviourally conditioned concepts evolved 
based for instance on spatial information processing, spatial 
choice, and spatial decisions (Fotheringham, 1983, 1986; Hu 
and Pooler, 2002). These behavioural probabilistic models 
require difficult-to-gain information on how individuals 

make their decisions, and this is usually tackled by the 
employment of hierarchical choice and by finding suitable 
attributes of destinations (Fotheringham et al., 2000).

3.2 Modelling hinterlands
Spatial interaction models can be used and adjusted to 

analyse movements and contacts in three main ways: (i) as 
flows along lines; (ii) as the accessibility of points; and (iii) 
as hinterlands of places. All models require knowledge of 
the size of places (also masses) and the distances between 
them. It is assumed that spatial interactions increase with 
size and decrease with distance. The crucial question is 
how the interaction decreases with distance, and several so-
called distance-decay functions are applied to express this 
decrease (see for example: Fotheringham, 1981; Halás and 
Klapka, 2015; Sheppard, 1978; Wilson, 1974). Each model 
includes one or several parameters which calibrate the model 
to produce reasonable results. This is the basic principle, 
and it is applied and developed in many and varied ways, 
based on the research task, information quality, geographical 
context, distance-decay function used, etc.

The current paper pursues the third form of analysis 
mentioned above, and its development will be detailed 
further. The first attempts to define the hinterlands of places 
are related to the work of William J. Reilly (1929, 1931). He 
proposed the law of retail gravitation based on empirical 
observations of ‘retail trade influence’, originally carried out 
in Texas, where retailers and housewives were interviewed. 
He noticed that the attraction forces of two centres in the 
intermediate place are approximately directly proportional 
to the population of centres and inversely proportional to the 
squared distance between the centres and the intermediate 
place. Square distance is in fact the value for the model 
parameter equal to 2 (see below). He introduced the notion 
of the breaking point, where the influence of both centres 
is equal.

Converse (1949) expressed mathematically, and 
determined precisely, the location of the breaking 
point between two shopping centres. He also tested his 
assumptions through a consumer survey and paid careful 
attention to the value of the model parameter – cubic distance 
instead of square distance. Huff (1963, 1964) discusses how 
to delineate intra-urban retail trade areas and considers 
all competing centres in a system. He observes that the 
breaking point does not mean a sharp boundary between 
two facilities. Rather, it shows where the influence of one 
centre fades and the other starts to prevail. As for the model 
parameter, Huff suggests that it varies between 1.5 and 3 
based on the type of movement and the geographic context. 
He points out that the variety of goods and the travel time 
can be employed to express the probability of a customer 
making a shopping trip. This probability can be graphically 
expressed by isopleths. Thompson (1966) assesses the early 
variants of retail area models and suggests their application 
in other research directions. The validity of the law of retail 
gravitation was challenged for instance by Jung (1959) and 
Berry (1967).

Wilson (1970), who defined a family of interaction models 
based on the principle of entropy maximising, showed 
that the law of retail gravitation was in fact a special 

1 There are, however, some rare exceptions when there is a statistical record of past movements for some territory, such as 
migration in southern Sweden (Hägerstrand, 1957). In the territory of Austria-Hungary, Bálint (2016) attempts to capture 
historical migration between Austrian and Hungary. Deméter and Bagdi (2018) present several approaches to reveal real 
migration patterns in Hungary. These latter works represent a macro-view of the migration patterns, however.
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2 K. K. Statistischen Zentralkommission ed. (1903–1908): Gemeindelexikon der im Reichsrate vertretenen Königsreiche und 
Länder I-XIV. Hölder, Vienna. Kön Ungarischen Statistischen Zentralamt ed. (1902): Volkszählung in der Länder der Ungarischen 
Krone vom Jahre 1900, erster Teil. Pester Buchdruckerei, Budapest. Numbers for Bosnia and Herzegovina are retrieved from 
the 1895 census – Zemaljska vlada za Bosnu i Hercegovinu ed. (1896): Glavni rezultati popisa žiteljstva u Bosni i Hercegovini od 
22. aprila 1895 sa podacima o teritorijalnom razdjeljenju, javnim zavodima i rudnim vrelima. Sarajevo.

3 Data were retrieved from respective national statistical offices.
4 https://en.wikipedia.org/wiki/Demographics_of_Sarajevo; https://en.wikipedia.org/wiki/Historical_population_of_Banja_Luka

case of the unconstrained gravity model; this put the law 
of retail gravitation within a theoretically well-defined 
general scheme of spatial interaction models. The original 
formulation of the law of retail gravitation was critically 
discussed by Batty (1978), who also suggests its mathematical 
reformulation based on contemporary knowledge and in the 
context of Central Place Theory. After 1980, the original 
Reilly model and its extensions have been only marginally 
used and developed. Ianoş (1987) applied the model in the 
regionalisation of Romania. Parr (1997) compared the law 
of retail gravitation to the law of market areas and found 
a number of common characteristics. Lee and Pace (2005) 
modelled the spatial distribution of retail sales between 
shopping malls. Řehák et al. (2009) and Halás and Klapka 
(2010, 2012) modified Reilly’s original model, proposed its 
three variants (geometric, topographic, oscillatory) and 
applied them to the territories of the Czech Republic and 
Slovakia.

3.3 Spatial interaction modelling in historical 
and archaeological research

The current use of spatial interaction modelling in 
historical and archaeological research is exceptional, which 
is particularly true when speaking of the Modern Age as 
approximately to the end of the 19th century. Doorn (1985) 
applied a simple gravity model to early modern-day Greece. 
Rihll and Wilson (1987) were concerned with Ancient 
Greece and the grouping of settlements into regions based 
on the entropy-maximising gravity model. A similar task 
was dealt with by Klapka and Niedźwiedźová (2010), who 
used Reilly’s model to define the hinterland of a smaller 
industrial centre in the present-day Czech Republic during 
the Industrial Revolution, and used a simple gravity 
formula to analyse its inner structure. Řehák et al. (2009) 
used Reilly’s model to compare, besides others, the 
hinterlands of Czech central places in 1900 and 2001. They 
acknowledged the role of spatial interaction modelling in 
the analysis of the past spatial organisation of territories. 
Wilson (2012) returned to the study of Ancient Greece 
and analysed the development of the urban system in 
the USA in the context of railway development. More 
attention was paid to ancient history and archaeology. 
Bevan and Wilson (2013) modelled settlement hierarchies 
in Bronze Age Crete. Davies et al. (2014), Altaweel (2015) 
and Altaweel et al. (2015) analysed settlement structure, 
change and hierarchy in various parts of present-day Iraq 
and Syria during the Bronze and Iron Age. Filet (2017) 
modelled Latenian cultural trade interactions in non-
Mediterranean Europe using the same model as Rihll and 
Wilson (1987). Györi (2000) modelled trade gravitation 
areas in the Little Hungarian Plain for the year of 1925. 
Demeter and Radics (2009) used the gravity principle and 
Central Place Theory to examine cores and peripheries 
after the demise of Austria-Hungary. Györi and Jankó 
(2009) defined gravity-based hinterlands in Burgenland 
and Western Hungary for 1910 and 2001. Szilágyi (2017) 
used a gravity potential model to visualise areas lacking 
cites in the Great Hungarian Plain.

4. Data and model specification
Concise, sufficient, and clear mathematical derivations and 

formulations of general spatial interaction models are given 
for instance by Rihll and Wilson (1987) and Wilson (2010). 
In this paper, we use an adjusted and improved Reilly’s 
model, which is detailed below. From three versions defined 
by Řehák et al. (2009), the geometric variant was chosen 
for our purpose; the topographic variant uses real distances 
along transport networks and is determined to assign basic 
spatial units (such as municipalities) to competing central 
places; a similarly constructed oscillatory variant is designed 
to identify the overlapping hinterlands of central places. 
Although we will return to the assessment of the geometric 
variant in the concluding section, some of its properties are 
now due to be presented about our specific research task.

Apart from the distances between central places, the model 
requires us to express their sizes (masses), which can also 
be seen as their centrality functions. The specification of 
size needs to reflect the research task, data availability and 
comparability. In this paper we use the population of central 
places to express their centrality function. The population is 
suitable for general definitions of hinterlands. It is simple but 
also the most universal and comparable expression of size, 
and information concerning population is readily available for 
central places in the past. Other expressions can be distorted 
by the functional specialisations of some central places.

We took the populations of central places from the 1900 
census,2 carried out by the Austro-Hungarian Empire, and 
the later censuses from most of its successor states over 
100 years later. These were carried out in 2001 in Austria, 
Croatia, the Czech Republic, Hungary, Italy, Slovakia, and the 
Ukraine; in 2002 in Poland, Romania, Serbia (i.e. Yugoslavia) 
and Slovenia.3 Numbers for Bosnia and Hercegovina were 
acquired from Internet estimates from 2002.4 The population 
of Gorizia is the sum of numbers in the Italian (for Gorizia) 
and the Slovenian censuses (for Nova Gorica). Cities with 
more than 100,000 inhabitants at the beginning of the 21st 

century, and the capitals of the internal division units of 
Austria-Hungary which were smaller than 100,000, were 
taken as the central places. The latter category only included 
the cities of Bolzano, Klagenfurt and Opava in Cisleithania. 
Where possible the populations of central places were related 
to the administrative boundaries of cities from the beginning 
of the 21st century so that spatial comparability is secured.

The original Reilly’s law is mathematically formulated as:

[1]

where pki and pkj are the probabilities of expected shopping 
travel from a place k to central places i and j, Mi and Mj are 
the sizes of central places i and j (usually Mi ≥ Mj), dki and 
dkj are the distance from a place k to central places i and j, α 
and β are the parameters to be estimated (α is assumed to be 
unity). Now we can proceed further to the identification of 
the breaking point between the spatial influences of central 
places i and j. This is based on the assumption that
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2 K. K. Statistischen Zentralkommission ed. (1903-1908): Gemeindelexikon der im Reichsrate vertretenen Königsreiche und 
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3 Data were retrieved from respective national statistical offices. 
4 https://en.wikipedia.org/wiki/Demographics_of_Sarajevo, 
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[2]

Thus, if [1] is equal to unity according to [2], then

[3]

Thus

[4]

which is the distance from a smaller central place to the 
breaking point. Now we can derive the whole set of breaking 
points in the form of a circle on condition that we identify its 
centre. The equation [4] can also be expressed as:

[5]

which divides dij into two parts. It enables us to construct a 
circle (Parr, 1997; Øehák et al., 2009) with its radius:

[6]

when r > dkj and r is plotted from the breaking point towards 
(and in fact always behind) a smaller central place along 
the axis connecting i and j, where the centre of the circle is 
located. This circle circumscribes the hinterland of a smaller 
central place against larger central place.

In practice, the largest and the second largest central places 
are the first to be considered, and the territory under study is 
divided between their respective hinterlands. Then the third 
largest central place is taken and dealt with the larger place 
to whose hinterland it belongs. This procedure is repeated 
until all central places have their hinterlands defined. If 
a circle intersects another circle(s), then any respective pair 
of central places must be taken into consideration. This in 
fact ensures that the regional system is taken as a whole and 
that selected pairs of central places are not dealt with out of 
context. Therefore, in practice the final shape of a central 
place’s hinterland can consist of a system of arcs related to 
various relevant pairs of central places and their respective 
hinterlands. Likewise, it means that some arcs of circles are 
rendered redundant and must be deleted from the graphical 
expression of the results.

The last issue to be addressed is that of the  parameter 
value. In Newtonian physics this value equals 2. But leaving 
celestial bodies aside, questions concerning the parameter 
value in socio-spatial research remain open. In historical 
tasks it can become rather complicated. This value is usually 
estimated during the calibration of a spatial interaction 
model, but in this case at least some and sufficient preliminary 
knowledge of the real interaction patterns is required. The 
calibration is basically done through the approximation 
of modelled interactions onto real interactions, while 
adjusting the parameter value.5 For the territory of Austria-
Hungary, we have no knowledge of sufficient, applicable and 

comparable real interactions (such as travel-to-work flows) 
until the second half of the 20th century. Although some local 
studies exist (see e.g. Györi, 2000), if the model is calibrated 
based on these quite unique data, its performance in different 
parts of the Empire with various levels of socio-economic 
development could be seriously compromised. Moreover, 
the parameter value estimates can tend to be spatially non-
stationary, but the discussion on non-stationarity is well out 
of the scope of the paper (see e.g. Fotheringham et al. (1996) 
for clear explanation of the concept of non-stationarity).

As an acceptable calibration of the ‘historically oriented’ 
model is almost impossible, another means of setting the 
parameter value must be used. In his original empirical 
study, Reilly (1929) found that the parameter value most 
frequently ranges between 1.5 and 2.5, the closest whole 
number being 2. These values are also retained by Parr 
(1997). Converse (1949) uses  = 2 and if there is a distinct 
difference in the sizes of towns then  = 3. In this study we 
follow these traditional suggestions and use the parameter 
value  = 2.

5. Results and their interpretation

The hinterlands of central places in the territory of the 
(former) Austro-Hungarian Empire defined by the model 
application are shown in Figure 1. The map itself requires 
a short commentary. For the modelled situation of 1900, 
the territorial units of the inner division of the Dual 
Monarchy are shown for easier and more comprehensible 
interpretation. Cisleithania (officially the Kingdoms and 
Lands represented in the Imperial Council) is divided into 
crown lands – historical political units with various former 
statuses. In contrast, Transleithania (officially the Lands 
of the Holy Hungarian Crown of St Stephen) is divided 
into the Kingdom of Croatia-Slavonia and Hungary proper. 
The latter territory consists of so-called comitatuses, 
which are too small to be compared to the Cisleithanian 
crown lands. Therefore, seven statistical regions (so-called 
‘circles’), consisting of these comitatuses, are shown on 
the map. Finally, there is the Condominium of Bosnia and 
Herzegovina, which was governed jointly by both parts 
of the Empire. One hundred years later the situation had 
changed completely because of several major events (both 
World Wars, the fall of the Iron Curtain). The boundaries of 
independent states are shown on the map. The territory of 
the former Dual Monarchy is currently under the governance 
of thirteen independent states (see above the section on 
statistical data, the thirteenth state being Monte Negro). 
It is symptomatic that even the administrative boundaries 
point to the complex histories of this part of Europe.

The main features of the initial situation and the pattern 
of the hinterlands in 1900 will be outlined before we 
proceed to the assessment of the most apparent aspects 
of spatial developments that occurred in the 20th century. 
The distinct aspect of the organisation of space is the 
significant dominance of the capitals of both parts of the 
Dual Monarchy – Vienna and Budapest. The dominance is 
quite noticeable in the case of Vienna, the largest city in the 
Empire, whose hinterland includes substantial parts of such 
distant areas as Bosnia and Hercegovina and Dalmatia and, 
less surprisingly, parts of Moravia. The influence of Vienna 
reaches parts of Vorarlberg, Tyrol and Silesia and extends 
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5 Rihhl and Wilson (1987) suggest that models can be calibrated based on the knowledge of some other aspects of spatial structures 
if real flows are not known, such as the importance of places.
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along a strip dividing the western part of Galicia from 
northern Hungary. Seemingly illogical, the hinterland of 
Vienna includes the north-eastern part of Transylvania, but 
this is how the model deals with the largest city in the system. 
The dominance of both capitals, Vienna, in particular, can 
be documented in the hinterland of the third largest city 
in the Empire, Prague, which does not even include the 
whole territory of Bohemia. Except for Lviv (Galicia), the 
hinterlands of other central places are only small.

To interpret developments over time correctly, the 
relativizing effect of spatial interaction models needs to be 
considered. This means that the population of a central place 
itself is not as crucial as the mutual (‘relativized’) relations 
among central places in space. Distance plays the most 
significant role in this respect. For instance, the hinterland of 
Kecskemét changed very little over the hundred years, but that 
does not mean its population stayed the same. It means that 
its population changed (increased) in almost the same relative 
number (proportion) as did the population of Budapest, against 
which the hinterland of Kecskemét is defined.

The development of society during the 20th century is 
reflected in the organisation of space in several respects. 
This can be shown through the changes that occurred in the 
hinterlands of central places. First, the hinterlands of both 
capitals of the Dual Monarchy were reduced significantly, 
particularly in favour of the hinterlands of ‘new capitals’. 
There are several types of these ‘new’ central places:

i. Federal capitals in the new multi-national states of the 
former Yugoslavia (Zagreb, Sarajevo, Ljubljana, Novi 
Sad) and Czechoslovakia (Prague6, Bratislava), formed 
in 1918 and dissolved shortly after 1989, virtually 
completing the demise of Austria-Hungary and the 
establishment of nation states;

ii. Federal capitals in Austria (Salzburg, Linz, Klagenfurt, 
Graz); and

iii. ‘Capitals’ based solely on cultural and economic 
attributes7 (e.g. Kraków, Brno, Timişoara, Banja Luka, 
Split).

In the case of cities (Brno, Bratislava, Linz) located 
relatively near to Vienna, the relative increase in their 
influence was further driven by the decrease in the influence 
of Vienna, which was one of the steepest falls in the territory 
of the former Empire. Also deserving of our attention is the 
fact that the increase in the spatial extent of the hinterlands 
of the new capitals was not affected by the existence of the 
Iron Curtain which split the former Empire after 1945, or 
by the differences in economic levels. The political-economic 
system seems to have played a smaller role than general 
economic, cultural, and social development in this respect.

Second, apart from both capitals of the Dual Monarchy, 
there are other cases where the hinterlands of central 
places have shrunk. The shrinkage is most distinct in the 
case of Trieste, which is, together with Vienna, the only 

Fig. 1: Central places and their hinterlands in Austria-Hungary in 1900 and 2001
Source: Author’s elaboration

6 Prague can be seen as a special case. It is the third largest city in the system, it is by far the oldest of the ‘new’ capitals (1918) 
and it is an historical capital. This makes Prague more similar to Vienna and Budapest; also the expansion of Prague’s hinterland 
is modest in comparison to Zagreb and Bratislava but also to Salzburg and, Innsbruck.

7 Of course, culture and economy also contributed to the increased influence of the first two types of capitals, together with 
political and administrative reasons.
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central place that had less population at the end of the 
20th century than it did at the beginning. Trieste was the 
main commercial seaport of Austria-Hungary. The city lost 
its importance considerably in this respect during the 20th 
century because Italy has several more suitable ports and 
Trieste was in the immediate vicinity of the Iron Curtain, 
and its political status was not resolved until 1954. The 
remaining cases are the cities of Lviv and Chernivtsi (former 
capitals of Galicia and Bukovina respectively), which lost 
their importance due to extreme peripherality during 
Soviet times, and the city of Tarnów, whose significance 
faded as it was in the vicinity of Kraków which, after 1918, 
rapidly grew in size and importance, and in part because of 
its own migration-related population decrease at the end of 
the 20th century.

Third, stable spatial relations during the 20th century are 
visible in the territories of present-day Hungary, the eastern 
part of Transylvania and Bohemia. Interesting situations 
can be found in territories with a mix of stable and unstable 
relations. Bohemia and Moravia (today’s Czech Republic) 
show internal stability in the hinterlands of their central 
places, which, in contrast, increased their importance in 
relation to Vienna. Central places near the borders of today’s 
Hungary have stable relations with Budapest but lost their 
importance to central places in Serbia and Romania (typical 
examples are Szeged and Novi Sad, Timişoara, Arad). 
Today’s Romania shows stable relations in Transylvania 
(Braşov, Tărgu Mureş, Sibiu, Cluj-Napoca), while in its 
northwestern territory, which has a Hungarian minority, 
the hinterlands of such places as Timişoara, Oradea and 
Baia Mare have expanded.8

In most cases referred to above, the mixed situations are 
conditioned by the emergence of new state borders, and this 
can be interpreted as a source of instability for urban and 
regional systems as they were in the Habsburg Monarchy. 
Although some sections of newly established Hungarian 
borders, after the end of the World War I, respect physical 
geographical features (the Danube and Ipeľ/Ipoly Rivers in 
the case of Czechoslovakia; the Mura and Drava/Dráva Rivers 
in the case of Yugoslavia), the bulk of the new borders did not 
respect long-lasting functional relationships in the territory 
(and its administration), ethnic and partly also religious 
composition (e.g. Demeter, 2020; Hajdú, 2020; Szilágyi 
and Elekes, 2020), which affected negatively particularly 
the Hungarian areas along the Eastern-Slovakian, 
Ukrainian, Romanian and Croatian border sections (cf. Süli-
Zakar, 1992; Papp and Pénzes, 2017; Pénzes, 2020; Szilágyi 
and Elekes, 2020).

In contrast, the development of central places behind 
the Hungarian borders might be boosted based on political 
reasons, when for instance larger Romanian industrial cities 
were fed by intensive in-migration of ethnically Romanian 
population.9 Nevertheless, some cross-border relations 
remained stable during the 20th century: Osijek–Pécs; 
Oradea–Debrecen; Satu Mare–Debrecen, Nyíregyháza. In 
contrast, the removal of borders induced the development 
of Polish central places. A special instance of mixed 
(‘converging’) relations can be found in today’s Ukraine, 
where the hinterlands of larger central places (Lviv, 
Chernivtsi) shrank and the hinterlands of smaller central 

places (Ternopil, Ivano-Frankivsk, Uzhhorod) expanded. 
Possible reasons can be seen in Soviet policies of levelling 
economic differences.

At the end of the 20th century Budapest was the largest 
central place in the former Austro-Hungarian Empire. Its 
hinterland expanded west at the expense of the hinterland 
of Vienna. The hinterlands of the ‘new capitals’ expanded 
considerably and more fully covered their respective 
territories. That is particularly so in the cases of Zagreb, 
Sarajevo, Ljubljana and, partly, Prague. Even Bratislava, 
located close to Vienna, expanded its hinterland; however, it 
does not yet cover a significant part of Slovakia.

6. Conclusion
We have presented the possible use of spatial interaction 

modelling in the field of spatial history and historical 
geographical research. We have applied a geometric 
variant of an adjusted and improved Reilly’s model. This 
is a relatively easy way to define the hinterlands of central 
places for quite general purposes, such as the regionalisation 
of territories, and capturing the basic features of urban and 
regional systems. We have analysed the situation in Austria-
Hungary in the 20th century and presented a very general 
illustration of the historical geographical interpretation of 
the model results.

The model has its advantages and limitations, which go 
hand in hand. The main advantage is that it offers a simple 
assessment of basic relations within the urban systems of 
territories, and this is quite easily attainable – we only need 
the sizes of central places and the orthodromic distances 
between them. Thus, it is not necessary to consider any 
units of inner divisions of the territories or transport 
networks. This would be rather problematic because the 
units and networks have different historical backgrounds 
and geographical logic in various parts of Austria-Hungary, 
despite the centralistic efforts in respective parts of the Dual 
Monarchy, and this is particularly true for the differences 
between Cisleithania and Transleithania. The model is 
quite independent about the availability of data, their 
quality, and their comparability, both in time and space. 
The model is not a mere mapping of the historical data, 
but it acknowledges the mutual relations and dependencies 
in space, which are relativized through the interaction 
approach.

In contrast, the model has its limitations. The relative 
ease of its construction is at the expense of more detailed 
results and a more thorough interpretation. It works with an 
isotropic space and ignores real features of the environment, 
particularly the physical geography. In some parts of the 
territory, however, the model can approximate physical 
geographical borders, for instance the mountain ranges 
between Innsbruck and Bolzano, Ljubljana and Klagenfurt, 
Rijeka and Trieste, and the orographic barrier of central 
Slovakia and the north-eastern Carpathians. The model 
also does not take into consideration the effects of any areas 
outside the former Austria-Hungary.

The concrete application of the model on the territory of 
Austria-Hungary has revealed some more general aspects 
of the development of its urban and regional systems. Four 

8 An interesting interpretation of the changing roles and functions of centres along wider Hungarian-Romanian border zone 
is put forth by Szilágyi and Elekes (2020). Some of their findings in this respect corroborate those reported here (regarding for 
example: Cluj-Napoca, Timişoara, Baia Mare).

9 See Kocsis and Tátrai (2021, p. 71). Szilágyi and Elekes (2020, p. 104) mention for instance Baia Mare.
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types of situations regarding the hinterlands of the central 
places have been identified: (i) stability; (ii) a trend towards 
expansion; (iii) a trend towards shrinkage; and (iv) mixed 
development. We suggest that the situations are mostly 
related to political (state) and administrative (intra-state) 
borders which are the products of major geopolitical and 
socio-economic changes that took place during the 20th 

century. Such changes start with the dissolution of Austria-
Hungary, then the rise and fall of the Iron Curtain, followed 
by the dissolution of the Soviet Union, Yugoslavia, and 
Czechoslovakia.

As the result, the ‘monocentric’ or better still ‘duocentric’ 
urban and regional model of the Austro-Hungarian Empire 
has been replaced by polycentric (Bosnia and Hercegovina, 
Slovenia, Croatia, relevant parts of Poland, Romania, 
the Ukraine) or semi-polycentric (Austria, the Czech 
Republic) models over the whole territory of the former 
Empire, and within its successor states. One exception 
is present-day Hungary, see further, which has remained 
extremely monocentric) at a lower hierarchical level of the 
transformation process.

The prevailing tendencies we have identified are quite 
irrespective of:

i. The historical role of a political-economic system: it does 
not matter whether market economy (Austria), planned 
economy (Czechoslovakia, Poland, Romania, the Soviet 
Union) or the mixed system of Yugoslavia, which was 
effective in that territory for some time, prevailed;

ii. The administrative system: it does not matter whether 
it is a national federal state (Austria), a multi-national 
federation (Czechoslovakia, Yugoslavia, the Soviet 
Union) or a ‘centralised’ national (Poland) or multi-
national (Romania) state; and

iii. The economic level: it does not matter whether it is 
a traditionally developed state (Austria), a successfully 
transformed state (the Czech Republic) or a transforming 
state (Romania).

In this respect the traditions and legacy of Austria-
Hungary appear to be surprisingly clear. The tendencies 
seem to build on the trajectory set during the period of 
Austria-Hungary and to reflect a global or at least a Euro-
Atlantic socio-economic development based on the theories 
of regional development supporting decentralisation and 
deconcentration in the organisation of space.10

As mentioned earlier, the exception to the identified three 
prevailing tendencies is present-day Hungary. It is partly the 
tale of its modern state borders, which differs much from 
more traditional and stable boundaries (both international 
and intra-state) in many other parts of the former Empire. 
The borders of present-day Hungary were based on political 
and military-strategic reasons favouring, quite logically, the 
needs of newly established victorious states, and they were 
confirmed by the Treaty of Trianon. The non-existence of 
traditional borders brought a huge disruption of existing 
human geographical relationships in the Great Hungarian 
Plain, which has brought economic and social problems 
along some sections of new state borders and affected the 
development paths of border regions.11

We have presented the way in which the model can be 
interpreted, and we have put forth some basic historical 
causes for the changes in the organisation of space. In 
contrast, the spatial development of urban and regional 
systems can be used as a referential framework and 
a context for more specific historiographical studies (such 
as Makaš and Conley, 2009), which could hopefully enrich 
historiography with further knowledge of the spatial 
aspects.
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10 For this extremely wide and complex issue, see for instance the basic overview in Capello and Nijkamp (2019), Stimson et al. 
(2006); for the transformation of settlement system and polycentricity, see Davoudi (2003), Hall and Pain (2006), Rozenblat and 
Pumain (2018). See also Demeter (2020) for a historian’s view related to the territory of Austria-Hungary.
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