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Abstract
The potential for using a standardized landscape evaluation method for planning a greenway in a young 
glacial area in northern Poland is evaluated in this paper. In the evaluation of visual landscape attractiveness 
(VLA), we took into account not only its natural but also its cultural components. The cultural components 
were divided into two groups, i.e. increasing and decreasing VLA scores. The sources of data needed for 
the evaluation included a Vector Smart Map level 2 (VMap L2), aerial photographs and a field survey. The 
newly-designated greenway links two landscape parks (which play the role of greenspaces) and runs along 
numerous lakes, forests, rivers, and objects of cultural heritage. The greenway is composed of existing local 
roads, allowing a more optimal utilisation of natural and cultural resources of the landscape, primarily those 
located between the selected greenspaces. Using this application, the idea of sustainable development can be 
implemented, and the overlapping protected areas will not be subject to devitalisation. The VLA method can 
facilitate multiple greenway designations in other areas.
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1. Introduction
Landscape quality assessment is a complicated procedure 

involving many senses and quantification of all aspects of 
the landscape, not only natural and cultural (including 
infrastructure) but also perceptual, e.g. landscapes 
as national heritage (Visual Resource Management 
Program, 1980; Rogge et al., 2007; Mouflis et al., 2008; 
Tempesta, 2010; Sevenant and Antrop, 2010; Conrad 
et al., 2011; Pettit et al., 2011; Svobodova et al., 2012; 
Best Management Practices…, 2013; Skokanová, 2013; 
Špulerová et al., 2013; Tempesta et al., 2014; Van der Wal 
et al., 2014). Here we focus on one component of landscape 
evaluation – visual landscape attractiveness. It is regarded 
as the most important factor of the multisensory landscape 
(Bell, 2004). Humans evaluate landscape primarily on 
the basis of visual inspection, and most frequently visual 
evaluation determines our perception of the surroundings.

The European Landscape Convention (Council of 
Europe, 2000), draws attention to the need to assess 
landscapes, taking into account the particular values 
assigned to them and to define landscape quality objectives 

for the landscapes. One of the possible methods of 
landscape assessment is the evaluation of visual landscape 
attractiveness (Degórski et al., 2014).

The concept of greenways, sometimes referred to as trails 
for the 21st century (Flink et al., 2001), is poorly known 
among geographers in Central and Eastern Europe. The 
greenway concept is compared with the European vision 
of ecological corridors (Fabos and Ryan, 2004). Greenways, 
however, are supposed to serve people who need contact 
with nature and culture (President's Commission, 1987), 
while the major role of ecological corridors is to create 
favourable conditions for genetic exchange of fauna and 
flora between core areas (Perzanowska et al., 2005).

The origin of greenway planning goes back to the 
beginning of the landscape architecture profession in 
the USA (Fábos, 2004). One of its tasks was to designate 
greenways that link enclaves of attractive landscape, i.e. 
greenspaces (Fig. 1) – where people can get in touch with 
their cultural heritage – and urban open spaces (Zube, 1995). 
The idea to create greenways had evolved from a system 
of parkways, which connect urban and rural areas. The 
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precursor of this concept is supposedly due to Frederick Law 
Olmsted, who designed the famous Boston Park System 
(Little, 1990). In the second half of the 20th century, the 
greenway concept has been transformed into an approach 
based on sustainable development and the stimulation of 
physical activity (European Greenway Association, 2014). 
Despite the passing years, however, the roles of greenway 
and greenspace remain the same – they should for example 
limit the defragmentation of green areas and create 
attractive transportation routes to link them. According to 
the European Greenways Association, greenways should be 
transportation routes and meet standardized criteria for 
their planning (e.g. Greenway Polska Society, 2015). Within 
cities, corridors between parks are designed (Fábos, 2004; 
Tan, 2006; Teng et al., 2011), while on the national or 
regional scale, greenways are found between national parks 
and landscape parks.

In the literature on this subject, several types of greenways 
can be distinguished, referring to their function (Viles, 
Rosier, 2001; Fábos, 2004):

•	 ecologically significant natural corridors between natural 
systems;

•	 recreational greenways (often along watercourses); and

•	 greenways that provide historical heritage and cultural 
values.

The procedures for greenway planning can be divided into 
several steps (modified from Fábos, 2004):

•	 Step 1: Research and map all existing trails, roads, protected 
areas and other objects of importance for ecological/nature 
protection, recreational and historic/cultural values;

•	 Step 2: Research and map all current planning proposals 
relevant to the three categories above (ecological/nature 
protection, recreational and historic/cultural values); 

•	 Step 3: Make connections for each category of greenways 
at each level;

•	 Step 4: Determine the dominant function of the planned 
greenway and create single-purpose plans for nature 
protection, recreation, historical/cultural resources; and

•	 Step 5: Create a greenway plan, which integrates all 
existing, current and proposed plans of trails, etc., and 
provide statistics of the new greenway.

2. Aim of the study
The fast development of the road network and 

infrastructure in recent years in Poland, inspired us to 
attempt to design a greenway between two landscape 
parks: Brodnica Landscape Park (Brodnicki Park 
Krajobrazowy), and Górzno-Lidzbark Landscape Park 
(Górznieńsko-Lidzbarski Park Krajobrazowy) in Northern 
Poland. We aimed to plan the greenway so that it would be 
characterised by a high landscape value and connected with 
the rich tradition and history of the region (Zube, 1995). We 
assumed that although greenways are intended for use by 
non-motorised tourists, in practice exceptions to this rule 
are possible. Also, according to the European Greenways 
Association, it is permissible to share the greenway with 
light motor traffic. The benefits of such a solution are 
confirmed by the results of research on the use of existing 
roads in the creation of greenways in New Zealand (Viles 
and Rosier, 2001). In our study, we also used the current road 
network in planning the greenway, assuming that its basic 
function related to local motor traffic will be maintained.

Local greenways should start in places with a well-
developed road and tourism infrastructure (European 
Greenway Association, 2014). Brodnica and Górzno, as 
towns with well-developed tourism and the headquarters of 
landscape parks, undoubtedly have such an infrastructure. 
Planning of a completely new route was not considered, 
because of the already relatively high density of the road 
network in the region (1.31 km / km2), partly to avoid 
further fragmentation of green areas. To designate the 
greenway, as reported earlier by Garré et al. (2009), we 
selected paved roads characterised by light traffic to allow 
comfortable travel and limit the cost of adapting the road to 
perform new functions.

3. Study area
For this study, we selected an area of 1,402.25 km2 (Fig. 2), 

located at the juncture of three provinces in Northern Poland: 
Kujawsko-Pomorskie (in Brodnica and Rypin Counties), 
Warmia-Mazury (in Nowe Miasto Lubawskie, Iława, and 
Działdowo Counties), and Masovia (in Żuromin County).

The study area includes parts of four historical regions: 
Chełmno Land, Dobrzyń Land, Michałowo Land, and 
Lubawa Land. After the partitions of Poland (i.e. in 1795), 
the south-eastern part of the study area was crossed by the 
border between Prussia and Russia. After World War I, the 
whole study area was within the 2nd Republic of Poland, but 
the border between Poland and Germany (East Prussia) 
was situated north of it. Because of the changing borders 
between countries and the many battles that took place in 
the study area, it has a very rich history, but, as a result, 
a relatively small number of historical buildings still exist, 
and some of them are in poor condition.

According to the physico-geographical division of 
Poland (Kondracki, 2009), the study area is within the 
macroregion of Chełmno-Dobrzyń Lakeland (Pojezierze 
Chełmińsko-Dobrzyńskie), primarily in the mesoregions 
of Lubawa Hump (Garb Lubawski, 33.3%), Brodnica 
Lakeland (Pojezierze Brodnickie, 27.2%), and Drwęca Valley 
(Dolina Drwęcy, 17.4%), with only small parts in Górzno 
Plain (Równina Górznieńska, 6.9%) and Iława Lakeland 

Fig. 1: The current concept of designating greenways 
Legend: 1 – primary object of cultural heritage; 2 – 
secondary object of cultural heritage; 3 – greenway; 4 – 
rivers; 5 – existing main roads; 6 – built-up areas; 7 – 
greenspace, e.g. a landscape park; 8 – water body
Source: authors’ conceptualisation
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(Pojezierze Iławskie, 0.3%). The most elevated part is on the 
Lubawa Hump, at an altitude of 192 m (in the north-eastern 
part of the study area), while the lowest place is in the 
Drwęca Valley at an altitude of 65 m (in the south-western 
part of the study area).

Land relief has been shaped chiefly by erosion and 
accumulation related to the ice sheet and its meltwaters 
during the last glaciation (Vistulian) about 17,000 to 16,000 
years BP. In that period, glacial forms (flat and undulating 
moraine plateaus, terminal moraines), as well as fluvioglacial 
forms (e.g. sandurs, meltwater channels) have been shaped. 
They were transformed in the late Pleistocene, in periglacial 
conditions. Then, periglacial denudation valleys were 
created, and during the warmer phases the dead ice melted 
and the resultant kettle holes were transformed into kettle 
lakes. After the arrival of Neolithic settlers, who introduced 
agriculture and pastoralism, anthropogenic denudation was 
initiated as a result of forest clearance and tillage.

In the Brodnica Lakeland, near the village of Wichulec, a 
chain of morainic forms is visible in the land relief, extending 
to	 Zembrze	 and	Wielkie	 Leźno.	 The	moraine	 plateaus	 are	
slightly undulated and dissected by numerous subglacial 
channels (up to 50 m deep). The subglacial channels, 
currently used by the watercourses of Struga Brodnicka, 
Skarlanka, and Rypienica, are up to about 0.5 km wide. The 
Drwęca valley is the widest (1–3 km), running from the NE 
to SW. Close to it, near the village of Kurzętnik, the greatest 
differences in altitude (over 100 m) are observed.

In the current land relief, some landforms result from 
economic activity, including excavation of gravel or other 
construction aggregates. The largest excavation pits are 
located in the Drwęca Valley (near the villages of Nielbark 
and Długi Most) and are partly flooded. Abandoned 
pits are also found near the villages of Ruda, Głęboczek 
Wielki, and Kominy. Some of the excavation sites have 
been rehabilitated and designated for afforestation or 
development. In the study area, apart from construction 
aggregates, lacustrine tufa was also extracted, e.g. in 

Trebki and Janówko, as well as clays and peat. Moreover, 
currently gravel and sand are often extracted from small 
pits, which are not rehabilitated afterwards.

Because of the varied relief and large differences in 
altitude, road construction has led to the creation of many 
embankments, roadside ditches, excavation, trimming, 
and levelling. Anthropogenic landforms also include 
grading plains and levelled areas in housing estates, as 
well as remnants of small medieval settlements, which are 
relatively rare. Some other anthropogenic landforms result 
from water resource management: drainage and irrigation 
ditches, embankments of reservoirs, the basins of mill 
ponds, mill streams (leats), etc. The landscape is only to a 
small degree affected by anthropogenic forms resulting from 
agrotechnical denudation (mostly due to ploughing) and 
natural slope processes activated by many years of tillage. 
The forms related to farming activity include high borders 
between fields (usually grassy), soil-slope aggradation 
cones from arable fields, areas degraded by farming activity, 
aggradation covers, grading plains and levelled areas in 
farmlands. The land relief has been transformed by human 
activity in only about 4% of the study area in total, however, 
and the transformed sites are associated primarily with 
human settlements and transportation (Podgórski, 1996).

A large part of the study area is covered by landscape 
parks (LPs, Fig. 3): Brodnica LP (166.85 km2) and Górzno-
Lidzbark LP (227.64 km2). Brodnica LP was created in 1985. 
A relatively high proportion of the park area is covered 
by lakes (10%) and over 60% by forests, primarily pine-
dominated and mixed forests on sandy acidic soils. Alluvial 
forests and alder carr forests occupy only a small part of the 
area. Brodnica LP, along a section of 3 km, borders directly 
with Górzno-Lidzbark LP. Górzno-Lidzbark LP was created 
in 1990. The main attraction of the park is the varied 
terrain characterised by young glacial landforms: patches 
of moraine plateau, kames, drumlins, eskers, morainic hills, 
subglacial channels and kettle holes, and in the northern 
part of the Park, outwash plains. As in Brodnica LP, a large 
proportion of the Park is covered by forests (ca. 70%).

Fig. 2: Location of the study area in a hypsometric map. Legend: I – Drwęca Valley; II – Brodnica Lakeland; III – 
Lubawa Hump; IV – Dobrzyń Lakeland; V – Chełmno Lakeland; VI – Iława Lakeland; VII – Urszulewska Lowland; 
VIII – Mława Hills; IX – Raciąż Lowland. Source: authors´ elaboration
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The Drwęca Valley, crossing the central part of the study 
area, and adjacent parts of the direct catchment area are 
included in the Area of Protected Landscape of Drwęca Valley 
(Fig. 3). Along the river and in large parts of both LPs, a 
Special Area of Conservation (SAC) is located. A particularly 
valuable Natura 2000 site is a Special Protection Area (SPA): 
“Bagienna Dolina Drwęcy” (33.66 km2), at the confluence of 
the Brynica and Drwęca rivers. In total, 67.7% of the study 
area is protected by law, mostly as landscape parks (28.5%).

4. Methods
To facilitate designation of the greenway in our study, the 

landscape was evaluated on the basis of visual landscape 
attractiveness (VLA). In the published literature on studies 

of visual attractiveness of landscape, some authors have 
emphasised that landscape attractiveness should not be 
treated a priori as incidental (Kostrowicki, 1992; Richling and 
Solon, 2011). That is why many researchers use questionnaire 
surveys and, on this basis, they build affective evaluations of 
the study areas (e.g. Cymerman et al., 1988; Pietrzak, 2006; 
Malinowska, 2010; Rogowski, 2012). When searching for 
an evaluation procedure, we referred to the one developed 
by Rutkowski (1978), which is consistent with the concept 
presented by Kostrowicki (1992), based on an analysis of 
about 300 evaluations from all over the world. This approach 
is preferred by many researchers (e.g. Warszyńska, 1970; 
Sołowiej, 1992; Śleszyński, 1999; Tucki, 2004; Myga-
Piątek, 2007; Krukowska and Krukowski, 2009). In the case 
of such an evaluation, it is more difficult to defend the work 

Fig. 3: Protected parts of the study area
Source: authors´ elaboration
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against a claim of subjective evaluation than in the case of 
affective evaluation, but it must be remembered that the 
undertaken task and the very idea of VLA is supposed to 
identify the rules of judgments made by the participants 
(Armand, 1975). Moreover, it is impossible to make a 
completely objective evaluation, as perception in many cases 
depends on the psychological and physical factors of the 
evaluator, rather than on an independent assessment of the 
landscape itself (Wojciechowski, 1986). We strived to make 
a comprehensive and objective evaluation of the landscape 
using two categories: natural and cultural. For this purpose, 
suitable criteria needed to be developed, as described above.

The landscape evaluation was performed using a Vector 
Smart Map level 2 (VMap L2) on a scale of 1:50000 (using 
the available 2006 update package), in the EPSG 4326 
system transformed to the EPSG 2180 system. We chose 
this map type because of the high precision and recent 
update of this military document, as compared to other 
maps (Bac-Bronowicz et al., 2007) available for the study 
area. Additionally, we updated the map to include objects 
affecting the visual attractiveness of landscape, on the basis 
of aerial photographs with the use of the Photogrammetry 
Station DEPHOS. In the analysis, we also used the database 
of historical buildings of the National Heritage Board of 
Poland.

The construction of databases, calculations, and final 
processing of the maps were performed with the use of 
the ESRI ArcGis 9.3 software. The created algorithms and 
the tools available in this application enabled us to obtain 
results relatively quickly and allowed for their elastic 
modelling. Raw data, after processing and addition to the 
evaluation database, could be freely included and excluded 
or transferred to a different category, or even the score could 
be changed. These apparently simple operations on the 
database enabled us to check various configurations of the 
developed evaluation procedure of cultural components of 
the landscape.

The evaluations were performed in elementary squares 
(artificial plots). The generated grid contained 5,609 
elementary plots of 500 × 500 m, each covering a total 
of 0.25 km2. The 4-fold decrease in square size, as compared 
with the standard 1 km² grid spacing, was due to the risk of 
excessive averaging of natural and cultural values and the 
resultant loss of some objective information about the study 
area (Chmielewski, 2012).

We evaluated separately the natural and cultural 
components of the landscape. In the evaluation of natural 
components of landscape, we used criteria suggested by 
Rutkowski (1978). Only the evaluation criteria of surface 
waters were modified (adapted because of the smaller size of 
squares) and water quality assessment was omitted (Tab. 1). 
The evaluation criteria for cultural components of the 
landscape were created from scratch. All of the objects were 
divided into two groups: those with increasing VLA scores 
and those with decreasing scores (Tab. 2).

In the evaluation procedure, we used the traditional 
classification of data collected in geographic information 
systems. The data were classified as points, lines or polygons, 
which increased the possibility of objective evaluation. For 
example, the object “permanent fencing/wall” running 
across the whole length of the square was treated as a line, 
while permanent fencing/wall of small length was treated as 
a point located in the square. We decided also to introduce 
some “replicates” of objects, i.e. objects of the same type, 
depending on dimensions, could be treated as a point, line, or 
polygon. This resulted primarily from data (VMap L2) used 
in the evaluation but also from the evaluation of natural 
components of the landscape. Rutkowski (1978) assumed 
that that the length of forest edge, lake shoreline or river 
determines landscape attractiveness. For this reason, linear 
data were extracted from areal data. The approach used here 
allowed us to maintain the clarity of the database and the 
inclusion of incomplete data, e.g. about the historical location 
of Teutonic castles. In Brodnica, the whole castle outline is 

Criterion Description Score

Land relief differences	in	altitude	≥	25	m 5

differences in altitude 21–25 m 4

differences in altitude 16–20 m 3

differences in altitude 11–15 m 2

differences in altitude 5–10 m 1

differences	in	altitude	≤	5	m 0

Surface waters water	body,	shoreline	≥	125	m	 4

water	body,	shoreline	≤	125	m	 3

watercourse or drainage ditches 2

wetland/peatland 1

no surface waters 0

Forests forest	edge	≥	625	m	long 5

forest edge 500–625 m long 4

forest edge 375–500 m long or forest covering > 80% 3

forest edge 250–375 m long 2

forest edge 125–250 m long 1

forest	edge	≤	125	m	long 0

Tab. 1: Evaluation criteria for the natural components of landscape
Source: Modified by the authors from Rutkowski’s (1978) criteria
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visible and in the map it can be presented as a polygon (and 
complete data can be obtained). Ruins of a Teutonic castle 
are also located in the village of Bratian (near Nowe Miasto 
Lubawskie). Unfortunately, in this case only small fragments 
of the walls are visible, so the object was treated as a point 
(incomplete data).

A literature search revealed two approaches to the 
treatment of polygons: one based on object area and the 
other based on border length. The opinion that borders in 
a landscape determine its attractiveness (Rutkowski, 1978; 
Śleszyński, 1999; Clay and Daniel, 2000; Krukowska 
and Krukowski, 2009, etc.) is reflected during the 
process of polygon evaluation in the calculation of the 
length of the evaluated object or calculation of its area 
relative to grid square size. During preparation of the 
evaluation procedure, we tested both the approaches in 
the course of the evaluation of wooded areas. We found no 
substantial differences between the results of elementary 
square evaluation based on object area and on border 
length. For this reason, we decided to apply the polygon 
evaluation method recommended by Rutkowski (1978) 
and, consequently, to make use of both approaches in the 
evaluation of the cultural components of the landscape.

The evaluation of hypsometric differentiation (Ar) of 
land relief should be based on differences in altitude, i.e. 
relative height. Individual squares were scored according 
to the applied scale (Tab. 1). The scale consists of 6 ranges 
of values (of 5 m each, except for the last one, which 
has no upper limit). During the evaluation, we took into 
account the maximum difference in altitude in the analysed 
elementary plot.

The second component of VLA evaluation, analysed 
in detail, were surface waters (Aw). In this category, 
elementary squares were scored for presence of running 
or standing waters (Tab. 1). Running waters include rivers 
and a network of drainage ditches, removing an excess of 
water from meadows and arable fields (2 points were added 
if a watercourse was present in the given elementary plot). 
Standing waters are primarily lakes (also oxbow lakes), so 
for their presence, 3 or 4 points were added, depending on 
the length of the shoreline in the given plot. The evaluation 
took into account also wetlands and peatlands (1 point 
was added if they were present in the plot) (Tab. 1). The 
coexistence of several components in one square resulted 
in summing up the scores, but we decided that their 
sum could not exceed 7. Thus for VLA scoring, the most 
favourable situation was coexistence of several objects in 
one elementary square.

Forests are valuable components of the landscape and, 
for this reason, they were treated as yet another component 
of landscape which needs to be evaluated. We classified as 
forest all types of wooded habitats, i.e. both mature forests 
and several-year-old forest plantations. We assumed that 
forest is most attractive in the places where it borders with 
other types of land cover (e.g. with meadows, a water body or 
arable fields). That is why an evaluation criterion was forest 
edge length (0–5 points) or its percentage contribution if 
forest accounted for over 80% (3 points, see Tab. 1). The 
scale consists of 6 ranges of values (of 125 m each, except for 
the last one, which has no upper limit).

When developing the evaluation criteria of cultural 
components of the landscape, we decided that the 
maximum score of this evaluation should only supplement 
the evaluation of natural components, because natural 
values more strongly determine the attractiveness of an 

area (Malinowska, 2010). In our opinion, other evaluation 
criteria for cultural objects (allowing higher scores than 
those resulting from the evaluation of natural components) 
should be applied if the study area includes objects of 
material culture of national or international importance. 
We assumed that cultural objects should be scored as 
follows (see Tab. 2):

•	 for points of low significance for VLA: ± 0.1;

•	 for lines of low significance for VLA: from ± 0.1 to ± 0.4; 

•	 for points of high significance for VLA: ± 1; 

•	 for polygons and lines of high significance for VLA: from 
± 1 to ± 4; and 

•	 for complexes of historical buildings: + 2.

Fig. 4: Results of the evaluation of natural components 
of landscape (Legend: A – land relief (Ar); B – surface 
waters (Aw); and C – forests (Af))
Source: authors´ elaboration
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The final VLA evaluation map should be constructed 
after taking into account the sum of the scores of natural 
components (AN, including land relief [Ar], forests [Af], and 
surface waters [Aw]) and cultural components (AC): 

VLA = AN + AC          [1]

where AN = Ar + Af + Aw, and AC = AC+ + AC–.

5. Results
Results of the evaluation show that land relief significantly 

affects the attractiveness of the landscape (Fig. 4A). Visual 
attractiveness of landscape and its differentiation are in 
the study area determined by the location within various 
morphological units, sometimes with a distinct geological 
structure. The morphogenetic character of the study area, 
and primarily the fact that it is composed of the proglacial 
valley and the valley of the Drwęca, as well as areas of 
moraine plateau, strongly dissected by numerous subglacial 
channels, resulted in large differences in attitude. The 
distribution of elementary squares with the highest values 
of Ar is closely related to the outline of the moraine plateau 
edges, so that in the evaluation map of land relief, the 
distribution of morphological units of the study area can 
be read easily.  Consequently, the areas classified as the 
most attractive were the slopes of the proglacial valley and 
the valley of the Drwęca: edges of the plateau as well as 
subglacial channels. In 1,444 plots (26%) of 0.25 km2 each, 
the difference in altitude exceeded 20 m (Ar score: 4–5). 
The edges of the terraces are too narrow to give a readable 
effect in the evaluation process, very much like the lumps 
and bumps on the well-developed, extensive flood plain. VLA 
scores were the lowest for moraine plateaus and extensive 
basins in wider parts of the Drwęca valley (for 39% of all 
plots, the Ar scores were in the range 0–1).

The final picture of the evaluation of running or 
standing waters shows a mosaic pattern (Fig. 4B), but a 
high attractiveness of landscape is clearly related to the 
distribution of components of the hydrographic network, 
i.e. the Drwęca and lakes located in the subglacial channels. 
The	Aw	 score	was	≥	4	 points	 for	 1,360	 plots	 (24%).	 The	
least attractive parts of the study area (0–1 points) were the 
patches of the moraine plateau: 2,877 of elementary plots 
in total (51%).

Wooded habitats cover a large proportion of the study 
area. Attractive sites are located primarily in north-western 
and south-eastern parts of the study area (Fig. 4C), where 

Fig. 5: Evaluation of cultural components of visual landscape attractiveness (VLA; Legend: A – objects increasing 
VLA (AC+); B – objects decreasing VLA (AC-)). Source: authors´ elaboration

the two landscape parks play the role of greenspaces. Special 
attention should be paid to the existing “chains” of forest 
patches, which link these two parts, and the relatively small 
contribution of small isolated or scattered forest patches. 
This is an important factor facilitating the designation of 
the	 greenway.	The	Af	 score	was	≥	3	 points	 on	 2,765	 plots	
(49% of all plots), while 2,349 plots were devoid of forest 
(0 points, 42%).

The VLA evaluation map of the cultural components of 
landscape [AC] is a result of the evaluation of cultural objects 
increasing [AC+] or decreasing [AC−] visual attractiveness 
(Fig. 5). The components increasing the VLA value are 
usually scattered. Rarely, historical buildings are located 
very close to one another, but their positive effect on VLA 
is counterbalanced by their location in built-up areas 
(negative effect). AC+ was recorded on only 165 plots. In the 
study area, VLA values are more strongly affected by the 
components that have negative values (AC–), which applies 
to 3,303 plots (59% of all elementary plots). On many plots 
(290), VLA values were so strongly reduced that they were 
finally negative. This indicates an overall negative human 
impact on the landscape. Plots of this type are located mostly 
in urban areas (towns and compact villages).

The analysis of spatial variation in VLA within the study 
area (Fig. 6), shows that the highest scores were recorded 
in woodlands with varied relief and water bodies or large 
watercourses (Fig. 7). They are found mainly in subglacial 
channels and the valley of the Drwęca. In contrast, the lowest 
VLA scores were recorded in moraine plateaus, mainly used 
for farming, with scattered or densely built-up areas (the 
latter greatly decreasing VLA; see Fig. 8).

The greenway was designed on the basis of a grid 
combining the road network with the results of VLA scoring 
(Fig. 6). The greenway uses only local asphalt roads running 
near visually attractive areas, taking into account the 
recommendations of the European Greenways Association. 
Next, field research was conducted to check the condition of 
the tourism infrastructure, available public transportation 
options, road surface quality and the distribution of food and 
beverage outlets.

6. Discussion and conclusions
The designated greenway satisfies our assumptions, i.e. 

it links the most naturally attractive sites protected within 
the landscape parks, which play the role of greenspaces. This 
is a recreational route both for tourists coming to Brodnica 
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Fig. 6: Greenway designation between Brodnica and Górzno based on the current evaluation of visual landscape 
attractiveness (VLA) and the existing road network. Source: authors´ elaboration

Fig. 7: Example of a landscape with a high VLA value. Photo: Ł. Sarnowski 

Fig. 8: Example of a landscape with a low VLA value. Photo: D. Brykała
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Lakeland and for local inhabitants. It is used by cyclists, 
strollers, and horse riders, as two large stud farms are 
located	 near	 the	 greenway	 (in	Głęboczek	 and	 Leźno).	 The	
varied relief and natural water bodies situated close to the 
greenway are parts of extensive landscape panoramas. The 
objects of cultural heritage, located close to the greenway, 
raise the attractiveness of the route. The scattered buildings 
of farms do not disturb the harmony of the rural landscape. 
Moreover, in the towns and villages on the route, visitors 
can see historical churches and cemeteries. Unfortunately, 
on the designated route there are no particularly interesting 
historical buildings or other objects that could be the 
destination for a tourist’s travel.

The greenway, because of its predefined function, has the 
real possibility of encouraging the regional development 
of the study area, much greater than when a tourist trail 
is designed in a traditional way, where the space between 
selected objects (cultural or natural) is less important. The 
greenway is composed of existing local roads, allowing a 
more optimal utilization of natural and cultural resources 
of the landscape, primarily those located between the 
selected greenspaces. Because of these features, the idea 
of sustainable development can be implemented and 
the overlapping protected areas will not be subject to 
devitalization (Domon, 2011).

During the procedure of greenway designation, we found 
that it is advisable to make use of the Road Data Bank. 
The first edition of VMap L2 does not include complete and 
updated information about road conditions, which makes 
many analyses impossible, e.g. the least-cost path analysis 
or network analysis (Li et al., 2010; Tenga et al., 2011, 
Oh et al., 2007). It is possible to design one greenway on 
the basis of detailed field research, but when designating 
several greenways to link a larger number of greenspaces, 
it would be difficult to conduct extensive field research, so 
geographic information systems should be used.

In the procedure of greenway designation presented here, 
the use of the VLA evaluation proved to be very effective. 
The dense grid of elementary squares forced us to construct 
a clear and easily modified database. The database enabled 
us to make a graphic presentation of the introduced changes 
quickly, and consequently to specify the evaluation criteria 
more precisely. When developing the procedure, we took 
into account the possibilities of making the grid denser (by 
reducing the size of the elementary squares) or processing 
data concerning a larger area than in this study. The 
effectiveness of the algorithms was also confirmed for more 
complicated calculations and analyses, e.g. for the description 
of the range and field of view (Sarnowski, 2013; Sarnowski 
et al., 2013). We considered as relevant the inclusion 
of cultural components of landscape in the evaluation 
procedure, as well as the use of criteria distinguishing 
between categories of objects (points, polygons, and lines) 
and their various sizes.

One of the assumptions of this evaluation procedure was 
to strive for an objective assessment of the negative effect 
of cultural objects on VLA scores. During our research 
on VLA, the need for inclusion of cultural components of 
landscape was confirmed, but we assumed that they should 
not be treated exclusively as decreasing its attractiveness. 
Some components, particularly those regarded as objects of 
cultural heritage, increase the perceived value of landscape. 
Hence, a separate category of objects was distinguished.  We 
observed that even single objects can significantly affect 
the evaluation results, but only when the evaluation is 

conducted in small-sized elementary squares. The results 
show that sites with a high AC+ value are usually scattered 
and their aggregations are characteristic of only densely 
built-up areas with complexes of historical buildings. This 
approach is consistent with our assumptions that the 
evaluation of cultural components of the landscape should be 
considered as equally important as the evaluation of natural 
components. As a consequence, results of the evaluation of 
natural components of landscape should be corrected based 
on the evaluation of cultural components, i.e. increased or 
decreased. For 290 elementary squares, VLA scores were 
negative, i.e. a negative effect of human pressure prevailed 
in the perceptions of the given area. Aggregations of squares 
with negative VLA scores were found primarily in towns 
and densely built-up villages without objects of cultural 
heritage. We did not decide in this case to exclude them from 
the VLA analysis, assuming that they are an integral part of 
the greenway, and sometimes even of a greenspace.

It would be wrong to assume that built-up areas are always 
unattractive (Gobster et al., 2004). Our results confirm 
that densely built-up areas, despite their disputable visual 
landscape attractiveness, should be subject to an evaluation 
based on criteria formulated especially for urban areas 
(Wojciechowski, 1986; Cieślak, 2012).

Acknowledgements
Part of these results derives from the implementation of 

a research grant funded by the N. Copernicus University –
Grant No. 1699-G/2013: “Role of land-cover in 3D modelling 
processes of viewshed in young-glacial landscape”. As well, 
this study is a contribution to the Virtual Institute of Integrated 
Climate and Landscape Evolution Analysis – ICLEA– of the 
Helmholtz Association: Grant No VH-VI-415, and was also 
partly supported by the research funds of the Polish Ministry 
of Science and Higher Education for 2015-2016, assigned 
for implementation of a co-financed international project 
(contract No. 3500/ICLEA/15/2016/0).

References:
ARMAND, D. L. (1975): Landscape science. Moscow, Mysl.

BAC-BRONOWICZ, J., BIELAWSKI, B., KOŁODZIEJ, A., 
KOWALSKI, P. J., OLSZEWSKI, R. (2007): Sposób na 
„pięćdziesiątkę”. Geodeta, 143 (4): 44–49.

BALLANTYNEA, M., GUDESB, O., PICKERINGA, C. M. 
(2014): Recreational trails are an important cause of 
fragmentation in endangered urban forests: A case-
study from Australia. Landscape and Urban Planning, 
130: 112–124.

BELL, S. (2004): Elements of Visual Design in the Landscape. 
London-New York, Taylor & Francis Group.

BEST MANAGEMENT PRACTICES FOR REDUCING 
VISUAL IMPACTS OF RENEWABLE ENERGY 
FACILITIES ON BLM-ADMINISTERED LANDS, 
(2013): United States Department of the Interior. Bureau 
of Land Management, Cheyenne, Wyoming.

CHMIELEWSKI, T. J. (2012): Systemy krajobrazowe: 
struktura – funkcjonowanie – planowanie. Wydawnictwo 
Naukowe PWN, Warszawa.

CIEŚLAK, I. (2012): Współczesna waloryzacja przestrzeni 
zurbanizowanej. Olsztyn, Uniwersytet Warmińsko-
Mazurski.



2016, 24(3) MORAVIAN GEOGRAPHICAL REPORTS

65

2016, 24(3): 55–66 MORAVIAN GEOGRAPHICAL REPORTS

65

CLAY, G. R., DANIEL, T. C. (2000): Scenic landscape 
assessment: the effects of land management jurisdiction 
on public perception of scenic beauty. Landscape and 
Urban Planning, 49(1–2): 1–13.

CONRAD, E., CHRISTIE, M., FAZEY, I. (2011): Understanding 
public perceptions of landscape: A case study from Gozo, 
Malta. Applied Geography, 31(1): 159–170.

COUNCIL OF EUROPE (2000): European Landscape 
Convention. Firenze.

CYMERMAN, R., HOPFER, A., KORELESKI, K., 
MAGIERA-BRAŚ, G. (1988): Zastosowanie metody 
krzywej wrażeń do oceny krajobrazu obszarów wiejskich. 
Zeszyty Naukowe Akademii Rolniczo-Technicznej w 
Olsztynie, 18: 29–38.

DEGÓRSKI, M., OSTASZEWSKA, K., RICHLING, A., 
SOLON, J. (2014): Współczesne kierunki badań 
krajobrazowych w kontekście wdrażania Europejskiej 
Konwencji Krajobrazowej. Przegląd Geograficzny, 
86(3): 295–316.

DOMON, G. (2011): Landscape as resource: Consequences, 
challenges and opportunities for rural development. 
Landscape and Urban Planning, 100(4): 338–340.

EUROPEAN GREENWAY ASSOCIATION (2014): Headline 
[online]. [cit. 14.10.2015] Available at: http://www.aevv-
egwa.org/site/hp_en.asp

FÁBOS, J. G. (2004): Greenway planning in the United 
States: its origins and recent case studies. Landscape and 
Urban Planning, 68(2–3): 321–342.

FÁBOS, J. G., RYAN R. L. (2004): International greenway 
planning: an introduction. Landscape and Urban 
Planning, 68(2–3): 143–146.

FLINK, C. A., OLKA K., SEARNS, R. M. (2001): Trails for the 
twenty-first century: Planning, design and management 
manual for multi-use trails. DC: Washington, Island Press.

GARRÉ, S., MEEUS, S., GULINCK, H. (2009): The dual 
role of roads in the visual landscape: A case-study in the 
area around Mechelen (Belgium). Landscape and Urban 
Planning, 92(2): 125–135.

GOBSTER, P. H., WESTPHAL, L. M. (2004): The human 
dimensions of urban greenways: planning for recreation 
and related experiences. Landscape and Urban Planning, 
68(2–3): 147–165.

GREENWAY POLSKA SOCIETY (2015): Criteria [online]. 
[cit. 20.10.2015] Available at: http://www.greenways.org.
pl/greenways/kryteria.html

IGNATIEVA, M., STEWART, G. H., MEURK, C. (2011): 
Planning and design of ecological networks in urban 
areas. Landscape and Ecological Engineering, 7(1): 17–25.

KONDRACKI, J. A. (2009): Geografia regionalna Polski. 
Wydawnictwo Naukowe PWN, Warszawa.

KOSTROWICKI, A. S. (1992): System „człowiek – 
środowisko”  w świetle teorii ocen. Zakład Narodowy 
Imienia Ossolińskich, Wydawnictwo Polskiej Akademii 
Nauk, Wrocław-Warszawa-Kraków.

KRUKOWSKA, R., KRUKOWSKI, M. (2009): Ocena 
atrakcyjności turystycznej pojezierza Łęczyńsko-
Włodawskiego. Annales UMCS, Sectio B, Geographia, 
Geologia, Mineralogia et Petrographia, 64(1): 77–96. 
DOI: 10.2478/v10066-008-0020y.

LI, H., LI, D., LI, T., QIAO, Q., YANG, J., ZHANG, H. (2010): 
Application of least-cost path model to identify a giant 
panda dispersal corridor network after the Wenchuan 
earthquake Case study of Wolong Nature Reserve in 
China. Ecological Modelling, 221(6): 944–952.

LITTLE, C. E. (1990): Greenways for America. Johns 
Hopkins University Press, Baltimore.

MALINOWSKA, E. (2010): Wpływ atrakcyjności wizualnej 
krajobrazu na potencjał turystyczny Narwiańskiego 
Parku Narodowego i jego otuliny. Problemy Ekologii 
Krajobrazu, Krajobrazy rekreacyjne – kształtowanie, 
wykorzystanie, transformacja, 27: 277–285.

MOUFLIS, G. D., GITAS, I. Z., ILIADOU, S., MITRI, G. H. 
(2008): Assessment of the visual impact of marble quarry 
expansion (1984–2000) on the landscape of Thasos 
island, NE Greece. Landscape and Urban Planning, 
86(1): 92–102.

MYGA-PIĄTEK, U. (2007): Kryteria i metody oceny krajobrazu 
kulturowego w procesie planowania przestrzennego na tle 
obowiązujących procedur prawnych. Problemy Ekologii 
Krajobrazu, Waloryzacja środowiska przyrodniczego w 
planowaniu przestrzennym, 19: 101–110.

OH, K., JEONG, S. (2007): Assessing the spatial distribution 
of urban parks using GIS. Landscape and Urban 
Planning, 82(1–2): 25–32.

PERZANOWSKA, J., MAKOMASKA-JUCHIEWICZ, M., 
CIERLIK, G., KRÓL, W., TWOREK, S., KOTOŃSKA, 
B., OKARMA, H. (2005): Korytarze ekologiczne w 
Małopolsce. Kraków, Instytut Ochrony Przyrody.

PETTIT, C. J., RAYMOND, C. M., BRYANC, B. A., LEWIS, 
H. (2011): Identifying strengths and weaknesses of 
landscape visualisation for effective communication of 
future alternatives. Landscape and Urban Planning, 
100(3): 231–241.

PIETRZAK, M. (2006): Struktura krajobrazu środkowej 
Wielkopolski – eksperyment kartograficzny II. Problemy 
Ekologii Krajobrazu, Regionalne studia krajobrazowo-
ekologiczne, 16: 115–125.

PODGÓRSKI,	 Z.	 (1996):	 Antropogeniczne	 zmiany	 rzeźby	
terenu województwa toruńskiego. Toruń, Societatis 
Scientiarum Torunensis.

PRESIDENT'S COMMISSION ON AMERICANS 
OUTDOORS (1987): Report and recommendations. 
Reprinted as Americans Outdoors: The Legacy, 
The Challenge. US Government Printing Office, 
Washington, DC.

RICHLING, A., SOLON, J. (2011): Ekologia krajobrazu. 
Warszawa, Wydawnictwo Naukowe PWN.

ROGGE, E., NEVENS, F., GULINCK, H. (2007): Perception of 
rural landscapes in Flanders: Looking beyond aesthetics. 
Landscape and Urban Planning, 82(4): 159–174.

ROGOWSKI, M. (2012): Ocena atrakcyjności turystycznej 
szlaków pieszych na wybranych przykładach z Dolnego 
Śląska. Poznań, Bogucki Wydawnictwo Naukowe. 

ROTTLE, N. D. (2006): Factors in the landscape-based 
greenway: a Mountains to Sound case study. Landscape 
and Urban Planning, 76(1–4): 134–171.

RUTKOWSKI, S. (1978): Planowanie przestrzenne obszarów 
wypoczynkowych w strefie dużych miast. Warszawa-
Poznań, Państwowe Wydawnictwo Naukowe.



MORAVIAN GEOGRAPHICAL REPORTS 2016, 24(3)

66

MORAVIAN GEOGRAPHICAL REPORTS 2016, 24(3): 55–66

66

RYAN, L. R., FÁBOS, J. G., ALLAN, J. J. (2006): 
Understanding opportunities and challenges for 
collaborative greenway planning in New England. 
Landscape and Urban Planning, 76(1–4): 172–191.

SARNOWSKI, Ł, (2013): Wyznaczenie zasięgu i pola widoku 
przy wykorzystaniu stacji fotogrametrycznej DEPHOS – 
studium przypadku. Okólnik Teledetekcyjny, 137: 67.

SARNOWSKI, Ł, BRYKAŁA, D., PODGÓRSKI, Z. (2013): 
Visibility analysis in the landscape study using the 
Digital Photogrammetry 3D System DEPHOS – an 
example from Poland, GeoForschungsZentrum, Scientific 
Technical Report, 13(04): 18.

SEVENANT, M., ANTROP, M. (2010): The use of latent 
classes to identify individual differences in the importance 
of landscape dimensions for aesthetic preference. Land 
Use Policy, 27(3): 827–842.

SHAFER, C. S., LEE, B. K., TURNER, S. (2000): A tale of 
three greenway trails: user perceptions related to quality 
of life. Landscape and Urban Planning, 49(3–4): 163–178.

SKOKANOVÁ, H. (2013): Can we combine structural 
functionality and landscape services assessments in order 
to estimate the impact of landscape structure on landscape 
services? Moravian Geographical Reports, 21(4): 2–14.

SOŁOWIEJ, D. (1992): Podstawy metodyki oceny środowiska 
przyrodniczego człowieka. Poznań, Adam Mickiewicz 
University Press.

ŠPULEROVÁ, J., DOBROVODSKÁ, M., IZAKOVIČOVÁ, Z., 
KENDERESSY, P., ŠTEFUNKOVÁ, D. (2013): Developing 
a strategy for the protection of traditional agricultural 
landscapes based on a complex landscape-ecological 
evaluation (the case of a mountain landscape in Slovakia). 
Moravian Geographical Reports, 21(4): 15–26.

SVOBODOVA, K, SKLENICKA, P., MOLNAROVA, K., 
SALEK, M. (2012): Visual preferences for physical 
attributes of mining and post-mining landscapes with 
respect to the sociodemographic characteristics of 
respondents. Ecological Engineering, 43: 34–44.

ŚLESZYŃSKI, P. (1999): Nowa metoda oceny atrakcyjności 
wizualnej krajobrazu. Problemy Ekologii Krajobrazu, 
5: 37–57.

TAN, K. W. (2006): A greenway network for Singapore. 
Landscape and Urban Planning, 76(1–4): 45–66.

TEMPESTA, T. (2010): The perception of agrarian historical 
landscapes: A study of the Veneto plain in Italy, Landscape 
and Urban Planning, 97(4): 258–272.

TEMPESTA, T., VECCHIATO, D., GIRARDI, P. (2014): The 
landscape benefits of the burial of high voltage power 
lines: A study in rural areas of Italy. Landscape and 
Urban Planning, 126: 53–64.

TENG, M., WU, C., ZHOU, Z., LORD, E., ZHENG, Z. (2011): 
Multipurpose greenway planning for changing cities: A 
framework integrating priorities and a least-cost path 
model. Landscape and Urban Planning, 103(1): 1–14.

TRUCKI, A. (2003): Próba oceny atrakcyjności 
turystycznej na przykładzie gminy Ludwin. Annales 
Universitatis Mariae Curie-Skłodowska Lublin – 
Polonia, 58(6): 139–155.

VAN DER WAL, R., MILLER, D., IRVINE, J., FIORINI, S., 
AMAR, A., YEARLEY, S., GILL, R., DANDY, N. (2014): 
The influence of information provision on people's 
landscape preferences: A case study on understorey 
vegetation of deer-browsed woodlands. Landscape and 
Urban Planning, 124: 129–139.

VILES, R. L., ROSIER, D. J. (2001): How to use roads in 
the creation of greenways: case studies in the New 
Zealand landscapes. Landscape and Urban Planning, 
55(1): 15–27.

VISUAL RESOURCE MANAGEMENT PROGRAM (1980): 
United States Department of the Interior, Division of 
Recreation and Cultural Resources, Bureau of Land 
Management, Washington.

WARSZYŃSKA, J. (1970): Waloryzacja miejscowości z punktu 
widzenia atrakcyjności turystycznej. Prace Geograficzne 
UJ, 27: 103–113.

WOJCIECHOWSKI, K. H. (1986): Problemy percepcji i 
oceny estetycznej krajobrazu. Lublin, Uniwersytet Marii 
Curie-Skłodowskiej.

ZUBE, E. H. (1995): Greenways and the US National Park 
System. Landscape and Urban Planning, 33(1–3): 17–25.

Please cite this article as:

SARNOWSKI, L., PODGÓRSKI, Z., BRYKAŁA, D. (2016): Planning a greenway based on an evaluation of visual landscape attractiveness. 
Moravian Geographical Reports, 24(3): 55–66. Doi: 10.1515/mgr-2016-0017.


