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Vita ŽLENDER

Developing a spatially explicit method for
delineating peri-urban landscape
The ill-defined space between urban and rural areas is typically referred to as peri-urban landscape. One key reason
for this lack of clarity is the unduly broad scale of conceptual and geographical resolution. This article focuses on
its spatial elucidation at a sub-regional scale. It describes
a method for delineating peri-urban landscape, based on
spatial and demographic criteria. Arguably, spatially explicitly denoted peri-urban landscape on a sub-regional
level would help in choosing appropriate local and regionUrbani izziv, volume 32, no. 2, 2021

al planning approaches and policies for its development.
The method, based on an overlay analysis, was tested using datasets from regional and municipal authorities in
Ljubljana and Edinburgh. The results indicate that this
less ambiguous spatial definition of peri-urban landscape
offers a sound basis for planning and policy development.
Keywords: peri-urban landscape, overlay method, Ljubljana, Edinburgh, landscape planning, GIS
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1 Introduction
Although peri-urbanization is not a new phenomenon, it has
attracted increasing attention in recent years from landscape
and urban planners, geographers, and others. The outcome
of peri-urbanization is a spatial type that early studies mainly
linked to urban sprawl, but these spaces are now thought to
share particular characteristics as the interface for rural and
urban interactions and mixes (Meeus & Gulinck, 2008; La
Rosa et al., 2018; Shaw et al., 2020). This kind of space has
been variously characterized as peri-urban, urban fringe, suburban area, or urban periphery, but despite a growing number
of studies, the definition remain unclear in conceptual and
spatial terms (Gonçalves et al., 2017). These conceptual issues have been discussed elsewhere (see Žlender & Gemin,
2020; Žlender, 2021); for present purposes, we employ the
term peri-urban landscape and define peri-urban areas as mixed
land-use territories within that landscape (Žlender, 2021).
The focus of this study is to elucidate the spatial character of
peri-urban landscape. In geographic terms, peri-urban landscapes are characterized by a higher population density than
rural areas and are likely to be affected by urban sprawl (Couch
et al., 2008; Jacquin et al., 2008; Piorr et al., 2011; Maleas,
2018). These areas typically attract industrial hubs and tertiary sector structures like outlets, shopping malls, technology
and logistics centres (Couch et al., 2008; Gant et al., 2011;
Gonçalves et al., 2017; Martyniuk-Pęczek et al., 2017), with an
accompanying decline in rural uses like agriculture or forestry.
Vacant land and protected natural habitats are also likely to be
found in peri-urban areas. To date, research on peri-urban landscapes has ranged from analyses of land use patterns (Jacquin
et al., 2008; van Vliet et al., 2019) to integrated analyses of
multiple dimensions such as population and economic flows,
and mobility patterns (see Mortoja et al., 2020, for a review).
While these integrated approaches attempt to provide a holistic view of spatial organization, land use and other dimensions (Gonçalves et al., 2017), the spatial characteristics of
peri-urban landscapes can be very varied, and any analysis of
peri-urban dynamics must take account of this diversity (Piorr
et al., 2011). In particular, standard planning definitions must
incorporate spatial analysis of land use patterns, appropriate
scaling of spatial indices, and clear delineation to support
spatial planning and policy implementation, especially when
projecting urban growth boundaries to limit any undesirable
effects of urban expansion (Inostroza et al., 2013; Wandl et
al., 2014; Mortoja et al., 2020).
To that end, the present study advances a spatially explicit
method of analysis to define the spatial extent of peri-urban

landscape and to classify peri-urban areas. As peri-urban landscape delineation at the regional scale has proved insufficiently
precise, the proposed approach focuses on the sub-regional
scale. The study addresses two main research questions.
RQ1: What and where are the boundaries of peri-urban landscape?
RQ2: Given the diversity of peri-urban land uses, morphological characteristics, and economic and cultural processes, is a
more precise delineation possible or even necessary?
This study describes a spatially explicit method for delineating
peri-urban landscapes to guide more appropriate approaches
to planning. Specifically, the objectives were (1) to propose an
operational methodology to delineate peri-urban landscapes;
(2) to select and assess datasets for analysis; (3) to evaluate
the results in the context of the relevant literature; and (4) to
suggest directions for future planning and policy development.
While delineation seems possible, the quality and quantity of
available data may be problematic, especially in terms of granularity, spatial extent, accuracy, and differences in approaches
to land use classification. We discuss whether less ambiguous
spatial delineation of peri-urban landscapes would enhance
planning and development, and we suggest how the study
findings might improve current planning practice.
The proposed approach was first developed and implemented
as part of a wider study (Žlender, 2014) and it has since been
updated using more recent datasets for the test areas in the
case cities of Ljubljana and Edinburgh. These two cities were
selected as representative of the medium-sized cities in which
most Europeans live (Giffinger et al., 2007), and for pragmatic
reasons (e.g., access to databases and no language barriers for
the researchers). The rest of the article is organized as follows.
In Section 2, we define the study context, reviewing existing
typologies to identify classification variables and spatial units
of analysis and selecting the most appropriate typology for
peri-urban delineation. In Section 3, we describe how we studied land use and other geographical aspects of the peri-urban
landscape in both cities and outline the characteristics of the
data and methodology used for delineation. The results of the
analyses are discussed in Section 4. Finally, in Section 5, we
evaluate the proposed method as a support tool for peri-urban planning and policy development on the basis of the case
study results.

2 Characterizing and classifying peri-urban landscapes: Literature review
Among the changes caused by ongoing urbanization, some
peri-urban areas can no longer be clearly or easily defined as
urban or rural, as rapid urban growth continues to consume
Urbani izziv, volume 32, no. 2, 2021
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agricultural land for residential and economic purposes (Cattivelli, 2021a). In the late 1980s, this undefined land, which
we characterize as peri-urban landscape, was recognized as a
distinct spatial type for research purposes, if not in planning
practice. It was further suggested that such areas constitute a
link rather than a divide between rural and urban (Unwin,
1989; Adell, 1999) as a transitional space characterized by
rapid change, complexity, intrinsic variability (especially in
spatial organization and land use concentration) and blurred
boundaries (Gant et al., 2011; Piorr et al., 2011; Gonçalves
et al., 2017; Mortoja et al., 2020), often extending beyond
administrative boundaries (Iaquinta & Drescher, 2000; Rauws
& de Roo, 2011). As this vague geographical identity can also
lead to tenure-related conflicts (Dadashpoor & Ahani, 2019),
it has been argued that clearer delineation of such territories is
needed to facilitate better governance (Cattivelli, 2021b). In
the extensive body of research investigating the rural–urban
relationship and the nature of the peri-urban, most scholars
have relied on spatial perspectives (e.g., land use) to delineate
this landscape and its limits (Gonçalves et al., 2017); some
of these analyses have incorporated other factors such as socio-demographics. For example, the PLUREL project defined
the peri-urban area in terms of an urban fringe (a zone along
the edges of a built-up area, with scattered lower density settlement, transport hubs and large green open spaces) and an
urban periphery (smaller settlements of lower population density, industrial areas and other urban land uses surrounding the
main built-up areas) (Piorr et al., 2011).
Additionally, the various regional typologies developed at the
pan-European level have typically employed variables like population density of built-up areas, population size, morphology
of mixed (built and open) spaces, infrastructure characteristics (e.g. accessibility), mix of functions at the regional scale,
economic diversification, rate of urbanization, administrative
boundaries, and distance to urban centres (Iaquinta & Drescher, 2000; ESPON, 2005; Korcelli, 2008; Perpar, 2009;
Dijkstra & Poelman, 2010; OECD, 2010; Piorr et al., 2011;
Internet 1). In an overview of 80 classification methods developed by statistical offices, national governments and scholars
over the last two decades in Europe, Cattivelli (2021b) identified five distinct methods in terms of their defining variables:
demographic dynamics, economic and social indicators, settlement structure, distance and hybrid. However, not all of these
variables are easy (or even possible) to map. Among the studies
reviewed, demographic census data, land cover data and administrative boundaries proved to be the most useful variables
for mapping peri-urban landscape (Iaquinta & Drescher, 2000;
Piorr et al., 2011; Wandl et al., 2014), and these inform our
analysis here. Finally, while most of these approaches adopt a
regional scale, this is sometimes narrowed to the metropolitan
or sub-regional level, and some have identified this as the most
Urbani izziv, volume 32, no. 2, 2021
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appropriate scale at which to address rural and urban dynamics
(Piorr et al., 2011).

3 Methodology and analysis
3.1 Research approach
The classification variables and spatial units identified in the
literature review helped determine the most appropriate typology for delineating the peri-urban landscape. On that basis, we
devised a new methodology that builds on the understanding
that this is not simply a gradient between urban and rural but
refers to interconnected territories independent of administrative boundaries. The analysis of rural-urban territories in
different cultural and topographic settings is based on the
identification of general peri-urban land use types and overlay
analysis as described below.

3.2 Identification of peri-urban land use types
The existing literature suggests that peri-urban boundaries
cannot be defined in terms of particular land use characteristics such as discontinuous land use (Mortoja et al., 2020)
but must take account of multiple factors as discussed above
(Gonçalves et al., 2017). As some of these are difficult or impossible to map, we defined five general peri-urban land use
types based on readily available information rather than new
data to simplify the procedure for future users. This typology
drew on existing concepts to describe the character and limits
of peri-urban areas (see Section 2). Land use categories were
assigned to each type in line with the general European Union
approach to spatial development, which stresses the importance of conserving the landscape to halt the loss of biodiversity, cultural identity and ecosystem services associated with
future land take, helping improve soil functions and sustain
landscape quality (Committee on Spatial Development, 1999;
Council of Europe, 2000; European Commission, 2011; EU,
2011). We also incorporated perceptual factors on the basis
of previous evidence that local inhabitants regard some built
structures (e.g. commercial and logistic centres, transport hubs,
dumps, housing areas) as unattractive while semi-natural green
spaces, open recreational areas, parks and similar are perceived
as attractive (Žlender, 2021). Finally, it should be stressed that
the data are determined by availability and so change from
case to case; while the datasets used here relate specifically
to the two case cities, we identified the following five general
peri-urban land use types.
• Areas of residential-scale agriculture and leisure uses
(ARSALU): land uses that are managed formally, semi-formally or not at all and support utility and leisure uses.
These include city (urban) farms, allotments, community
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•

•

•

gardens, private gardens, residential amenity green space,
churchyards and cemeteries.
Areas of industrial-scale agriculture and other monofunctional uses (AIAMU): agricultural and other areas that
are large in scale and are used intensively or unsustainably.
These include primary and secondary agricultural land,
vineyards, orchards and forest nurseries. Golf courses also
fall into this category because they involve intensive care
that is often linked to environmental issues like herbicide pollution, soil erosion and biodiversity decline. These
issues may be more pressing in continental Europe, as
seasonal climatic variations entail higher maintenance
demands.
Sealed land, wastelands, industrial and brownfield sites
with accompanying infrastructure (SWIBS): built-up
and poor quality land, including degraded landscapes,
land with little or no vegetation cover, abandoned sand
and gravel pits, quarries, industrial and business sites,
special economic areas, areas of scattered development,
infertile, derelict and vacant land, environmental infrastructure, landfill sites, degraded urban areas, dams,
boatyards, drains, weirs, docks, lock-gates, ditches and
proposed housing areas.
Cultural and amenity landscapes (CAL): larger semi-natural open spaces, parks and other managed green spaces,
including country parks, regional parks, local parks, nature parks, historical parks and squares, informal recreation
areas, tourism areas and green spaces, sport and recreation areas, playgrounds, linear green spaces, tree belts
and woodlands, river and canal banks, semi-natural open
spaces, special-purpose forests, forest reserves, nature reserves, ecologically important areas, Natura 2000 protected areas, grassland, pastures and marshland.
Protected natural areas for active and solitary recreation
(PA): national parks and other wilderness environments.
(This type was not found in either of the case cities.)

3.3 Assessment of spatial datasets
Having identified these general peri-urban land use types, the
relevant datasets were acquired from the city council and other
government offices and were assigned to the land use types defined in Section 3.2. The relevant data were transformed for use
in a GIS environment, where they were overlaid and merged
into clusters corresponding to the above types to produce a
graphical representation of general land use types.
Population densities from census databases (Internet 2; SURS,
2019) and data for peri-urban areas acquired from local spatial plans and/or other formal documents were also overlaid
with data derived from the clusters of general peri-urban land
use types. In Ljubljana, population densities referred to settle-

101

ments in the Municipality of Ljubljana and all neighbouring
municipalities. In Edinburgh, these data referred to postcodes
in the municipality and neighbouring municipalities. Formal
designation of peri-urban areas in Ljubljana was based on the
Municipal Spatial Plan (OPN; Odlok o občinskem, 2010),
which defines the following settlements as peri-urban: Šentvid,
Polje with Novo Polje and Črnuče, Pržan, Kamna Gorica,
Podutik, Gunclje, Stanežiče, Medno, Brod, Tomačevo, Ježa
and Podgorica, Vevče, Kašelj, Zalog, settlements west of the
city bypass near the Polhov Gradec Hills, Šmartno, Gameljne, Bizovik, Spodnja Hrušica, Sostro, settlements along the
Ižanska Cesta and Črna Vas. In Edinburgh, the designated
areas were based on the Local Development Plan (LDP; CEC,
2016) areas other than designated “urban areas” (i.e., Green
Belt and Countryside Policy areas).

3.4 Overlay method
The overlay method combines data or information from several datasets to derive new information that integrates spatial
data with attribute data (which may be weighted). Input criteria can be transformed in various ways, including weighted overlay, spatial joins, cross tabulation, editing layers with
clipping intersection, or union (ESRI, 2021). Overlay analysis
is traditionally used in suitability modelling, but it has also
been used to define spatial units – for instance, in landscape
regionalization (Dang et al., 2000; Stahlschmidt et al., 2017)
or to specify landscape types in landscape character assessment
(Swanwick, 2002).
The weighted overlay method was used here to delineate the
peri-urban landscape in both case cities; criteria were differently weighted to distinguish between the urban periphery
and urban fringe (see Section 2). All mapping was performed
in a GIS environment using a combination of two computer
software programs; vector data were prepared, adjusted and
cleaned in ArcMap 9.2 for import to ProVal 2000 (ONIX,
2000) to be rasterized (homogeneous spatial units of 10 by
10 m) and weighted for final cartographic representation. The
overlaid datasets yielded specific spatial patterns that were then
compared with aerial images from Google Earth to assess
whether the urban fringe and urban periphery exhibited the
spatial properties described in the literature. On that basis, the
peri-urban landscape was manually delineated as the sum of
the urban fringe and urban periphery.
The data overlaying procedure involved the following steps.
First, we defined the characteristic features of urban fringe and
urban periphery to derive an evaluation scale for the purpose
of delineation. Peri-urban landscape has been characterized
as a mix of low-value land combining landfill and brownfield
sites, wasteland and semi-natural green open spaces that people
Urbani izziv, volume 32, no. 2, 2021
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Figure 1: Graphic representation of peri-urban landscape delineation process (illustration: author).

value and use (Neuvonen et al., 2007; Qviström & Saltzman,
2008; Žlender, 2021). The urban fringe is characterised by
more urban uses such as transport hubs and settlements of
higher density than the periphery, as well as elements like large
green spaces. In contrast, the urban periphery is more influenced by the rural milieu, including lower-density settlements
and agricultural uses (Piorr et al., 2011). Accordingly, the two
land use types that incorporate agricultural characteristics
(ARSALU and AIAMU) were assigned a higher percentage
of influence in the analysis of urban periphery, and areas of
predominantly natural and sealed land (SWIBS and CAL)
were assigned a higher percentage of influence in the analysis
of urban fringe. In deciding how to value the datasets, we also
drew on complementary field information, historical information about the development of both cities, and interviews with
local authorities and experts in urban planning, architecture,
landscape architecture, infrastructure and other disciplines to
improve the accuracy of our results (for more details, see other research outputs: Žlender, 2014, 2021; Žlender & Ward
Thompson, 2017; Žlender & Gemin, 2020). This additional
information was especially helpful in identifying the appropriate scale for delineation and in the final manual delineation of
the urban core, urban fringe and urban periphery.

classes: 100–149 people/km² as the higher percentage of influence in the urban periphery analysis, and 150–500 people/
km² as the higher percentage of influence in the urban fringe
analysis (Perpar, 2009; Piorr et al., 2011). We then intersected with the logical AND command the land use cluster with
the output variable that resulted from merging the population
density and peri-urban area datasets from the published spatial
plans.

The next step overlaid the population density variable using the
logical OR command, along with information on peri-urban
areas as designated in local development plans and/or other
formal documents. Based on the literature review, we determined the most discriminative population densities as two

Instances of AIAMU were very dispersed and fragmented, reflecting the spatial characteristics of Slovenia’s agrarian structure (Cunder, 2002). The few instances of ARSALU were
mainly located in the city, and most of these were allotments.
Instances of SWIBS were dispersed, and the size of these plots
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In the final delineation, we also considered morphological
landscape characteristics and spatial homogeneity of landscape patterns as defined in Marušič et al. (1998). Figure 1
presents a flow diagram showing the procedure of combining
data in peri-urban landscape delineation. The final outcome
of this procedure are delineated areas of urban fringe and urban periphery as shown in Figures 3 and 6. The commentary
in Section 4 details each step of the procedure and the final
outcome for each case city.

4 Results
4.1 Ljubljana
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In the final overlaid image (Figure 3), the city’s core is clearly segregated, and the boundary between the urban area and
urban fringe was readily definable. On the north side, the urban fringe’s outer edge is defined by individual settlements
within larger open spaces. On the south side, the presence
of marshland makes the edge less definable. This instance of
CAL extends from Ljubljana into the wider region. Based
on this analysis, the peri-urban landscape on the south side
of Ljubljana cannot be defined. To facilitate further analysis,
artificial peri-urban borders were aligned with administrative
borders (see Figure 2). This delineation may be appropriate at
the regional scale but should be revisited at the local scale to
enhance precision.
Here, the delineated urban fringe reflects the model outcome,
corrected and refined to align with morphological barriers
(streams and land-use borders) and built structures (roads
and settlement edges). For this reason, it may coincide with
administrative borders, which often follow natural borders. In
places where the edge of the peri-urban landscape was close to
existing administrative borders, these were deliberately aligned
to facilitate further analytical work.

4.2 Edinburgh

Delineation of urban periphery

Figure 2: Close-up of the border of the urban periphery as delineated
in Ljubljana (base map: ©2021 Google).
Note: Parts of the border were manually aligned with administrative
borders to facilitate further analysis.

suggests that these largely degraded areas were individual parcels of land, probably for private use. Larger areas were located
on the edges of the city, indicating typical abandoned areas
previously used for industrial purposes. Instances of CAL accounted for the largest area because the analysis included all
forested land; for that reason, stricter criteria may be needed
to prioritize some forest designations and/or exclude others.
However, because urban dwellers favour nearby forest for
recreational and leisure activities (Neuvonen et al., 2007), all
forest designations were included in the analysis.
For the settlements included in Ljubljana and its environs, a
raster of 1 km² cells was used to measure densities of 100–149
people/km² and 150–500 people/km² (SURS, 2019). The areas were rather dispersed and randomly located, and the results
show no readily discernible pattern other than dense cores of
satellite bedroom communities that have emerged in the vicinity of Ljubljana over the past few decades. One would expect
to find more peri-urban densities in the eastern part of the
municipality, where urbanization is more dispersed, but the
analysis shows that this is still a predominantly rural area when
population densities are taken into account.

Instances of AIAMU were located outside the city of Edinburgh; compared to Ljubljana, these were much larger spaces.
Instances of ARSALU typically included gardens and allotments inside the city, indicating that gardening activities are
popular in Edinburgh. According to Edinburgh’s Allotment
Strategy (CEC, 2017), the City of Edinburgh Council (CEC)
manages 1,488 allotment plots at forty-four sites across the
city. The city has adopted a strategic approach to address demand and to ensure that the benefits of allotment gardening
are properly recognized and available to all (CEC, 2017). Accordingly, allotments are located as close as possible to people’s homes rather than on the edges of the city. In contrast,
although the number of allotments in Ljubljana is relatively
high (1,023), there are only nine sites (MOL, 2021; Figure
4). It should be noted that the backyards of Edinburgh flats,
which were included in this category, are generally managed
as grassy areas and not as allotments.
As in Ljubljana, SWIBS were scattered across the Edinburgh
area, with larger areas concentrated on the west side of the city
toward the airport. Pentland Hills Regional Park accounted
for the largest proportion of CAL. On the south side, CAL
extended into the city, linking the Braid Hills to the city’s
urban parks and semi-natural areas to form a green wedge
connecting the city’s core to its boundaries.

Urbani izziv, volume 32, no. 2, 2021
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Urban core

Extended urban periphery

Urban fringe

Arbitrarily set border

Urban periphery

Figure 3: Peri-urban landscape of Ljubljana: outcome of the delineation process (base map: ©2021 Google).

In Edinburgh, population density was calculated using postcodes and included the Edinburgh City Council area and surrounding settlements (Internet 2). Because postcode areas can
differ greatly in size, the dataset was complemented by Global
Human Settlement Layer data, which is based on a 250 m² cell
Urbani izziv, volume 32, no. 2, 2021

(European Commission, 2015). The resulting peri-urban densities coincided with the Green Belt and Countryside Policy
areas, adding another layer to the delineation of the peri-urban landscape. Based on the overlay analysis, the inner edge
of Edinburgh’s urban fringe is marked by the Edinburgh City
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Map data ©2021
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Delineation of urban fringe

Map data ©2021

2km

Figure 5: Close-up of the delineated border of Edinburgh’s urban
fringe (base map: ©2021 Google).
Note: Parts of the border were manually aligned with the city bypass.

(e.g., Pentland Hills Regional Park, golf courses). With two
distinct segments on the southwest and northwest sides, the
periphery is not continuous, but land uses remain similar to
those in the main peripheral area (Figure 6).
Map data ©2021

2km

Figure 4: Excerpts showing input data for ARSALU in Ljubljana (top)
and Edinburgh (bottom). (Source: Municipalities of Ljubljana, Medvode, Dobrova–Polhov Gradec, Brezovica, Ig, Škofljica, Grosuplje,
Šmartno pri Litiji, Litija, Dol pri Ljubljani, Domžale, Trzin, Mengeš,
and Vodice; CEC, Greenspace Scotland; base map: ©2021 Google).

Bypass (Figure 5). On the southeast side, the edge no longer
follows the bypass but extends into the city, encompassing the
Braid Hills and an area on the city side of the bypass between
Gilmerton and Musselburgh.
Edinburgh’s urban fringe roughly corresponds to the area of
the former Rural West Edinburgh Local Plan (CEC, 2006)
and the Green Belt and Countryside Policy areas in the new
Edinburgh Local Development Plan (CEC, 2016). Like the
two previous plans, this includes policies and proposals to
guide development and land use across Edinburgh. Beyond
the stereotypical industrial sites, landfills, retail centres and
green spaces, Edinburgh’s urban fringe incorporates large predominantly agricultural areas governed by landscape policy.
While urban fringes are generally perceived as low-value land
use, Edinburgh’s might instead be characterized as accessible
countryside on the edge of the city. Nevertheless, there are
also some typical fringe uses, including Edinburgh Airport,
the Gyle shopping centre and the Heriot-Watt University
campus. To the south and southeast, the urban periphery
mainly consists of agricultural, forestry and recreational uses

In this final representation of Edinburgh’s peri-urban landscape, the urban core is well defined. Rather than stereotypical
land uses, the peri-urban landscape can be characterized as accessible countryside. It also includes settlements, but these are
more rural and self-contained in character than the peri-urban
bedroom communities that were almost the rule in Ljubljana.

5 Discussion
5.1 The importance of recognizing peri-urban
landscape
In general, our results support existing descriptions of peri-urban landscape in the literature. In Ljubljana, the peri-urban
landscape includes a relatively narrow urban fringe and a large
urban periphery characterized by semi-natural and natural areas that people value and use for recreation rather than industrial and other typical peri-urban land uses (Žlender & Ward
Thompson, 2017; Žlender, 2021). However, this area is located
further from the city and is less easily accessible, for these activities, than the urban fringe. Interestingly, population density
alone did not reveal any significant gradient from urban to
rural in Ljubljana, unlike some other studies that emphasize
this variable as a starting point (or the only one that matters)
for analysis (see for example van Vliet et al., 2012; White et al.,
2012; Wandl et al., 2014). The present findings suggest that an
Urbani izziv, volume 32, no. 2, 2021
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Urban core
Urban fringe/accessible countryside
Urban periphery/accessible countryside

Figure 6: Delineation of Edinburgh’s peri-urban landscape (base map: ©2021 Google).

account of peri-urbanization based entirely on demographics
cannot be generalized to other geographic settings.
In Edinburgh, the overlay analysis indicates an urban–rural
dichotomy rather than a peri-urban landscape, which is also
typical of UK cities in general (Bryant et al., 1982; Ambrose,
1992; Gallent et al., 2006). In this sense, it would be more appropriate to characterize these areas of Edinburgh as “accessible
countryside”. Indeed, the distinction between urban fringe and
urban periphery may be largely irrelevant here, as land uses
are very similar in both. This differs from Ljubljana, which is
surrounded by multiple satellite settlements, with high levels
of daily commuter traffic into and out of the city. While land
uses in Ljubljana are less coherent than in Edinburgh, they
are sufficiently differentiated to allow a clear distinction to be
drawn between urban fringe and urban periphery.

5.2 Directions for future planning and policy
development
The overlay analysis revealed that, although similar in size and
population, the two case cities differ in spatial planning approach and in the existence and spatial extent of peri-urban
landscape. Although these differences may relate to biophysical
characteristics and purely operational decisions (such as choice
Urbani izziv, volume 32, no. 2, 2021

of datasets), we contend that planning and policy decisions
probably account for differences in urban growth (Hersperger
et al., 2018; van Vliet et al., 2019). This is especially clear in
Edinburgh, where a strict green belt strategy has prevented the
city from spreading west and has increased densities within the
urban envelope. However, the main purpose of the Edinburgh
Green Belt is not to prevent the coalescence of settlements
but to direct planned growth, protect landscape settings and
ensure access to open space (CEC, 2016). This approach has
remained largely unchanged since its introduction in 1957,
although the new LDP has taken some areas out of the green
belt, mostly to satisfy strategic housing requirements, possibly
indicating the strategy’s failure to counter the pressures of urbanization (Bunker & Houston, 2003). The LDP controls the
types of development allowed in the green belt and promotes
opportunities to enhance countryside appearance and access
(CEC, 2016). Along with the Countryside Policy, the Green
Belt Policy defines in detail what development, if any, will be
permitted in the interest of protecting landscape quality and/
or rural character. Despite evidence of the inadequacy of planning policies in combating urban encroachment (see for example Silva, 2019), the LDP draws a clear distinction between
urban and rural areas and makes no mention of peri-urban
landscape, urban fringe or other terms referring to the territory
between rural and urban. Our analysis also confirmed that
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non-urban areas of Edinburgh are rural rather than peri-urban
in character.
In Ljubljana, the OPN explicitly acknowledges peri-urban
areas and defines basic criteria and guidelines for planning
them. These provisions mainly pertain to the judicious use of
space, promoting settlement concentration in existing built-up
areas (infill and restoration) and mixed uses while preventing
uncontrolled new construction. The OPN also provides for
green spaces of different sizes and types and the future preservation of ecological and recreational assets. At the regional
level, however, existing documents (both formally binding and
non-binding) refer only generally or not at all to the peri-urban landscape (e.g., RRA LUR, 2020), let alone the goals and
priorities of national-level legislation (e.g., Odlok o strategiji,
2004), which are deemed too broad and insufficiently quantified (MOP, 2016). It should be noted here that peri-urban areas are mentioned in the newly revised proposal for a national
spatial development strategy (MOP, 2020), but this again fails
to address the specifics of the peri-urban landscape.
As our analysis shows, peri-urban landscape may extend beyond municipal boundaries and should therefore be strategically addressed at sub-regional or regional level. Accordingly,
there is a clear need to acknowledge peri-urban landscape in
the future regional spatial plans as provided for in the state
Spatial Management Act (ZUreP-2; Zakon o urejanju prostora, 2017). In this regard, the sub-regional to local level seems
most appropriate for the adequate identification and handling
of peri-urban areas in the relevant implementation documents.
We argue that action plans based on smaller units (e.g., spatial
planning units) are urgently needed to specify the existing and
future state of individual peri-urban areas. Although we are
conscious that the method described here is in need of further refinement, we believe it can assist legislators in defining
peri-urban landscape and providing for its development and
management.
Clearly, institutional differences of approach in managing rural–urban relationships can explain some of the variance in the
extent and pattern of peri-urban development (Servillo & Van
Den Broeck, 2012). For now, the prevailing view is that current
planning tools and policies fail to address the present state and
drivers of peri-urban spatial development, and that plans based
on an urban–rural dichotomy can only regulate urban and
rural areas (Wandl et al., 2014; Bajracharya & Hastings, 2018;
Cattivelli, 2021a). With regard to scale, our analysis indicates
that it is not enough to address peri-urban landscape issues
in municipal plans. Instead, it is important to promote joint
regulation of neighbouring areas with high levels of cross-sectoral cooperation in pursuit of integrated spatial planning and
institutional governance (Nared et al., 2019; Cattivelli, 2021a;

Žlender, 2021). We are confident that the proposed approach
can help to ensure more accurate characterization of peri-urban
landscapes and thus improve the links between spatial planning and policy and the reality of development in these areas.

5.3 Some critical reflections on the proposed
method
The method proposed here involves the detailed description
and analysis of spatial data at the regional or sub-regional level.
The selected case studies facilitated comparison of results, and
the selected variables reflect land use and some sociodemographic aspects of the peri-urban landscape. Like any method, its utility depends on the context and objectives and is
therefore subjective in nature. This is also true of the criteria
for mapping the data, such as unit of population density or
classes of nature preservation. Different criteria and classifications for data collection and merging would undoubtedly
alter the delineation of the peri-urban landscape in both cases.
In addition, land use data do not always reflect functional or
socioeconomic issues, and a major limitation of our method
is the absence of other relevant data that are more difficult to
map and therefore less commonly available as spatial datasets.
Other relevant data would include the connecting and separating effects of infrastructure and elements that underpin
the connectivity of places with different functions and intensities. These datasets would support more precise delineation
of peri-urban landscape and, possibly, the particular characteristics of peri-urban sub-areas. As an attempt to shed light on
territories that are neither urban or rural, we believe that the
method described here is sufficiently flexible to accommodate
additional datasets and different geographical settings. One
important proviso is that adding further variables will inevitably increase the method’s complexity, making it less attractive
for potential users.

6 Conclusion
In this study, we described a spatial method for delineating
peri-urban landscape that can be applied in different geographic settings and at different spatial scales. We argue that this
spatially explicit approach can help to identify peri-urban areas
and assess their quality, so enabling policy makers to optimize
resources to facilitate spatially balanced and coherent urban
growth while preserving peri-urban green spaces, which are
currently neglected by planners and decision makers (Gant et
al., 2011; Žlender & Ward Thompson, 2017; Mortoja et al.,
2020). This spatial delineation should be based on variables
that reflect peri-urban land use as well as other relevant variables like population density. In the present case, we decided
Urbani izziv, volume 32, no. 2, 2021
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to use readily available datasets. To facilitate future peri-urban
planning and policy formulation and for comparison of different spatial settings, the proposed method describes spatial
characteristics as precisely as possible but is also applicable to
other spatial settings. Clearly, the results would be improved
and possibly altered by more and different data that are more
accurate and by changing the thresholds that define classes.
Nevertheless, we believe that this more explicit spatial framework serves as a useful starting point for scientific analysis and
peri-urban policy development.
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