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Reducing the intensity of natural reproduction of population in the post-socialist
central and eastern European countries (CEECs) led to stabilization of natural increase near the equilibrium or even at the negative values by the early 2000s (cf.
Berde–Németh 2014, Mládek 2008, Vörös-Torma 2016). At the same time, rise of
intensity, effectiveness and substantial changes in spatial patterns of migration
(Bezák 2006, Mykhnenko–Turok 2008, Novotný 2016) spurred attention to the
research of migration as a phenomenon gaining important role in spatial redistribution of population (Bezák 2006, Kulcsár–Obádovics 2016).
To visualize migration, traditionally choropleth or diagram maps (Pravda 2007)
are used. Choropleth maps provide important information for displayed administrative or statistical units, but the various size of these spatial units and the shapes of
their boundaries can distort visual perception of migration patterns on large scale
maps. This is not the case when diagram maps are used but they fail to display population as a spatially continuous phenomenon. However, the population has a certain impact on every point in the area regardless if people directly reside on it or not,
what makes perception of population as a continuous phenomenon relevant.
The aim of this study is to display internal migration as a spatially continuous
phenomenon, and so to visualize the impact of migration balance of individual municipalities throughout the whole area of Hungary and Slovakia, which are concerned as a case study. For that purpose, the interpolation cartographic method is
employed. The added value of the study lies in the introduction of spatial interpolation method into the research and visualization of migration.
The statistical analysis is based on annual data on migration at the level of individual municipalities (LAU2) in Hungary and Slovakia, provided by the national
statistical offices for the period 1996-2017 (KSH 2018a, KSH 2018b, ŠÚSR
1996–2017, ŠÚSR 2017). Although international migration is not negligible regarding changes of spatial distribution of population in CEECs, it is omitted in this paper due to methodological incompatibility of registration of internal and international migration by competent authorities (Novotný 2016). Total change in the
number of inhabitants caused by migration in a given area is indicated by net migraRegional Statistics, Vol. 8. No. 2. 2018: 184–188; DOI: 10.15196/RS080206
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tion while net migration rate indicates relative impact of net migration referring to
the mid-year population of a given LAU2.
The visualization employs the inverse distance weighting (IDW) method which
applies the basic geostatistical principle: phenomena closer to one another are more
alike than those farther apart. This leads to the assumption that each point in space
with the known value of visualized phenomenon has a local influence which diminishes with distance. In consequence the values for each point on the map are estimated examining all points with known values within given radius (GIS resources
2018).
This method is often used for visualizations of physical-geographic phenomena
but has been very rarely employed in population analyses. Mainly because such analyses use data that are available for every chosen statistical unit, and there is no need
to estimate them by interpolation. Even in this visualization, the data are available
for each municipality. We assume that each point in space is in some relation with
the population living in proximity and so, a migration increase can indicate rising
intensity of human influence on the area and vice versa. However, statistical data are
not available for each point in space but only as values aggregated for statistical
units, usually municipalities. Thus, we transformed the principle of IDW into the
assumption that the impact of a local population decreases with distance. The values
of net migration and net migration rate are considered as values for the central point
of each municipality area.
Whether using net migration or annual average net migration rate the visualizations have some common features. They show that the areas in the west tend to
reach migration gains while migration losses are more likely in the eastern parts of
both countries. The decentralization of population from major cities to their hinterlands is also visible.
When using net migration, migration losses in cities and larger towns are more
visible. Achromatic diagrams are depicted in the map to visualize this trend clearly.
Budapest, as the largest city recorded the largest loss, followed by Košice – the second largest city in Slovakia and the third in the whole area. Bratislava, the second
largest city and the capital of Slovakia recorded only an insignificant loss. This
approach shows total changes in spatial redistribution of population by migration
but does not necessarily show relative impact of migration to the size of population
in given areas. The same value of net migration can have insignificant impact on the
population in a large city but a fundamental one in a small rural community. Therefore, the annual average net migration rate was visualized in another map.
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Visualization of migration using inverse distance weighted (IDW)
interpolation method in Hungary and Slovakia, 1996–2017
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It confirms that even large migration losses in the majority of the cities had only
modest impact on their population size. However, these cities seem to act as sources
of migrants contributing to the rapid population growth of adjacent areas. This
trend has the largest extent in the metropolitan areas of Budapest and Bratislava but
is seen even around other cities and larger towns. The maps also show migration
attractiveness of the areas close to Austria with the exception of a smaller area in
Hungary, south of Bratislava. In fact, this is the area where the decentralization of
population from Bratislava was recorded (Novotný 2016), but the international
migration is not considered in this paper. Generally, the results show that migration
contributed to the increase of human impact to the landscape mainly in metropolitan regions and in the proximity of other cities and larger towns, and to its decrease
in peripheral regions. The spatial differentiation of the impact of migration is more
significant in Hungary.
Software: ArcGIS 10.6.1
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