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ABSTRACT 

Aim of the study
Located to the south of the centre of Poznań city, Dębina is a valuable natural and landscape area, used for 
recreational purposes.This work’s objective is to identify natural values (assets) and landscape qualities and 
to establish the reasons for their transformation in the Dębina area, as well as determining the level of chang-
es in land use and land cover, in order to capture the relationship between natural-landscape conditions and 
human activity.

Material and methods
In the course of the work, functional analysis and identification of contemporary threats for Dębina will be 
performed, based on the analysis of historical materials and contemporary cartographic materials using GIS 
tools. 

Results and conclusions
Significant transformation of the environment in this area started with the construction of the water intake 
at the beginning of the twentieth century. Other investments related to the development of the city and the 
region also had a significant impact. The transformations that were unfavourable for natural environment 
and the landscape became the reason for taking corrective action, aimed at preserving and protecting natural 
components. Today, Dębina is an example of coexistence and interconnectedness between natural and cul-
tural elements. As an area located in the Warta river valley, it is a part of an ecological corridor of national 
importance, and at the same time, it forms a part of the ECONET PL European ecological network. The re-
sults of the research – namely, determining the scale of the changes to land cover and land use in subsequent 
time periods – may become the basis for formulating guidelines for future management of this area, and for 
the protecting its natural values.

Keywords: urbanization of river valley, degradation of ecosystems, ecological network, landscape risks

INTRODUCTION

Dębina is an area located on the left bank of the Warta 
river, south of the centre of Poznań. Due to its out-
standing natural and landscape values, for a long time, 
this area has provided favourable conditions for recre-

ation of the city’s residents. The main attraction was 
the largest cluster of fine oaks throughout the Poznań 
area (Szafran, 1959). The river valley has been incor-
porated into the “green wedge” system of the city. 
Being a flood plain, the area remained undeveloped 
for a long time. Various plant communities developed 
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here, characteristic for this type of habitat. Studies 
conducted in this area over 100 years ago indicated 
the richness of plant and animal taxa (Ritschl, 1850; 
Kiehl, 1908; Hanisch, 1909).

The article deals with the changes taking place 
under the influence of urbanization in the naturally 
shaped river valley. Land uses and land cover in the 
area are subject to transformations, as well as mutu-
al spatial relations of anthropogenic and natural ele-
ments. Comparison between the old (historical) and 
the contemporary landscape structure allowed us to 
determine the direction and pace of transformations.

The objective of the present work was to identify 
natural and landscape transformations in the area of 
Dębina in subsequent historical cross-sections, and to 
establish their causes, as well as to determine the re-
lationship between natural landscape conditions and 
human activity in the said area. A functional analysis 
was also conducted, and contemporary threats to the 
natural values and landscape qualities of Dębina were 
identified.

The subject matter of this work is focused on the 
transformation of nature and landscape related to 
human activity. International and Polish researchers 
alike are currently addressing a number of issues in 
this field. Among research carried out by Polish sci-
entists, it is worth paying attention to a comprehen-
sive, systematic approach to landscape issues. Macias 
and Bródka (2014) present components of the natural 
environment, such as: geological structure, forms of 
the terrain, soil, underground and surface water, atmo-
spheric air and climate, as well as biotic components. 
They indicate the criteria for assessing the qualities of 
the environment as well as suitability and feasibility 
of various ways for the management and development 
thereof. In turn, Szponar (2003) notes that within the 
natural environment there exist very complex inter-
connections, which are additionally complicated by 
the changes resulting from anthropogenic pressures. 
Many human activities lead to transformations, in-
cluding the degradation of urbanized areas. Richling 
and Solon (2011) emphasize that the individual com-
ponents of the landscape, interrelated and interacting 
with one another, form a variety of spatial structures 
(i.e. chorostructures). These structures are subject to 
transformation, or evolution, consisting in the increase 
of systems’ complexity. There are currently only few 

primeval, natural landscapes. The authors point out 
that the term “cultural landscape” seems to be inac-
curate today, as most contemporary landscapes bear 
the hallmarks of human activity, while simultaneously 
retaining some natural elements. Chmielewski (2012) 
devotes a lot of attention to the problem of planning 
landscape systems. He believes that harmonious land-
scapes are of essential significance for the quality of 
life of the community. Landscape systems are often 
created on the basis of naturally valuable areas, which 
may be specific nodes of larger structures. Individual 
node areas, connected by a system of ecological corri-
dors, form an ecological network, which is conducive 
to preserving the natural balance (Szulczewska 2004). 
Chmielewski (2001) indicates, however, that the pro-
tection of natural values within a city can play the 
role of a control mechanism, which checks and steers 
the development of individual areas (for instance, by 
limiting the expansion of construction sites). An im-
portant factor influencing the state of natural assets is 
urbanization. The latter is considered the second most 
important factor – second only to agricultural produc-
tion – threatening natural ecosystems, with the most 
durable and the most degrading effect (Treby and 
Castley, 2016). Urbanization can cause degradation of 
valuable ecosystems and contribute to the destruction 
of mutual links between them. In particular, the de-
velopment of communication infrastructure contrib-
utes to the fragmentation of valuable natural areas and 
of the landscape (Fu et al. 2010, Bruschi et al. 2015). 
Growing size of built-up areas and road infrastructure 
contributes to reducing the share of forests and oth-
er open areas (Bradshaw, 2012), thus increasing pol-
lution of the natural environment, including waters 
(Maheshwari and Bristow, 2016), air and soil (Zhang, 
2016), limiting biodiversity, and posing a threat to 
a large number of plant and animal species (Hamer 
and McDonnell, 2008; Border et al., 2017).

STUDY AREA, SCOPE, AND METHODOLOGY 

The research covered the area located along the War-
ta river, limited from the north by Królowej Jadwigi 
street and the bridge, and from the south, reaching the 
border of the city. Dolna Wilda street (running along 
the once natural slope of the Warta river valley) was 
adopted as the western boundary for this study. The 
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eastern border was marked by the course of the river. 
A part of this area consists of ecological sites of Dębi-
na I and Dębina II (see: Fig. 1).

In the course of the research, queries of source ma-
terials and subject literature concerning Dębina were 
conducted. This area has long attracted the interest of 
researchers representing various fields of science. The 
most important natural studies of the early twentieth 
century include the German publication by Schumann 
(1904) describing the beetles encountered here, or the 
article by Kiehl (1908), presenting the advantages of 
Dębina as a rest area for the residents of the city. The 
last and most comprehensive study on the nature of 
the studied area is Badania florystyczno-faunistyczne 
oraz ocena naukowa walorów przyrodniczych użytku 
ekologicznego „Dębina” (Study of flora and fauna and 
scientific assessment of the natural assets of the ‘Dębi-
na’ ecological site) by Wrońska-Pilarek et al. (2001). 
In the later period, research carried out in this area 
concerned selective issues such as dragonflies (Zawa-
da, 2015).

On the basis of the subject literature and availa-
ble documentation, the basic causes and directions of 

transformations that occurred in this area from 1830 to 
2015 were identified, and the natural assets and land-
scape qualities were determined. In the further part 
of the work, the dynamics of spatial changes in the 
land cover and land use within the Dębina area was 
analysed. Periods for collecting data based on car-
tographic materials were: the 1830s (Urmesstichblatt, 
1830), the beginning of the 20th century (Messtich-
blatt, 1919), the end of the 20th century (Mapa topo-
graficzna/Topographic map... 1998), and the present 
period (Ortofotomapa/Orthophotomap, 2015). This 
selection of historical sections served the presentation 
of the spatial status of the analysed area in the past, 
and the identification of the changes in land cover and 
land use. Surface measurements were made using the 
ArcGIS 10.1 software. The basis for the analysis of 
contemporary land use and land cover was the BDOT 
10k database and aerial photographs available online 
in the ArcGIS libraries (Ortofotomapa/Orthophotom-
ap, 2015). Historical cartographic materials have been 
added to the map content and subjected to georefer-
encing. Then, individual surfaces were measured in 
subsequent historical sections. Surface changes of par-
ticular types of land cover and land use in subsequent 
temporal sections were calculated. For subsequent 
temporal sections, the data from the previous period 
were taken as baseline.

The measurement results are presented in Table 1. 
On the basis of the above analyses, percentage share of 
the surface were determined for the discussed types of 
land cover and land use for subsequent periods.

RESULTS

Reasons and directions of Dębina area transforma-
tions 
Since the 15th century, Dębina has belonged to the 
Calced Carmelite monastic church of Corpus Chris-
ti (Nowacki 1964). In 1621, the townspeople from 
Poznań conducted depleting logging in the riparian 
forest, inflicting serious damage to the forest stand. 
Losses were estimated at about 3 thousand young oaks, 
and an infinite number of other trees. Dębina suffered 
another loss in 1703 (Szafran, 1959) during the Swed-
ish invasion (300 oaks were cut down at that time) and 
in 1720, when a significant number of oaks were felled 
to make way for establishing the village of Dąbczyn 

Fig. 1. Location of the research area (Source: compiled by 
B. Łukasik)
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(Karolczak, 2004). In 1795, the Carmelite Order was 
dissolved, and the Dębina area was taken over by the 
Prussian government. During the Grand Duchy of Po-
sen, the wife of the Governor of the Duchy, Antoni 
Radziwiłł – Ludwika (Princess Louise of Prussia) – 
had her hunting palace there. For the convenience of 
Princess Louise’s journey in 1816, a road connecting 
the property with the city was built (Karolczak, 2004). 
The Princess made the area of the Dębiński forest 
available as a rest area for the residents of Poznań, 
which, however, did not favour the area’s conserva-
tion. In the years 1826-1827, there were numerous 
cases of destruction of greenery, especially of young 
trees, and it was necessary to introduce regulations 
for those who visited or stayed in the area (Karolczak, 
2004). In 1895, the wooded area of Dębina with an 
area of 172 ha was taken over by the administration 
of the city (Pogorzelski, 1973). The remaining area of 
Dębiec was incorporated into the Poznań city as late 
as 1925 (Regulation of the Council of Ministers of the 
Republic of Poland, December 17, 1924).

The area of Dębiec (today, a district of the city) 
has been permanently transformed after it was divid-
ed by railway tracks. In 1856, a route from Poznań 
towards Wrocław was built. Then a railway line to 
Kluczbork was established. In 1874, the construction 
of the railway embankment crossing the forest area 
in Dębina was completed, and in 1875 the Starołęcki 
bridge was put into use. In the 1940s, tracks were built 
from Luboń to Starołęka (Paradowska, 2004; Karol-
czak, 2004). Moreover, at the end of the 19th century, 
the river was regulated, thus straightening its course 
south of Poznań, and depriving it of active branches 
and bends (Kaniecki, 2004). In this way, the so-called 
Dębina ponds were created.

In 1900, a project was put in place to transform 
Dębina into a folk park, the authors of which were 
garden inspector Hermann Kube and municipal build-
ing councillor Fritz Teubner (Karolczak, 1993). The 
plan showed smoothly routed alleys with a clearly 
marked ring road, areas with groups and massifs of 
trees, and open clearings between them (see: Fig. 2). 
The form and manner of spatial development of this 
area referred to the solutions of the nineteenth-century 
landscape parks. In the area of the park that was be-
ing developed, the question of water relations required 
regulation most particularly – as it was necessary to 

fill the landlocked swamps, as well as to form pictur-
esque ponds connected to form a system maintaining 
an even water level. These works were interrupted by 
the outbreak of the First World War (Karolczak, 1993). 
After the war, they continued, although the importance 
of Dębina as a recreational area for the city’s residents 
gradually decreased.

1902 was a breakthrough year. At that time, the 
decision was made to dig several dozen wells of the 
municipal water intake in the southern part of Dębina. 
Their location was not accidental, as previous stud-
ies showed favourable hydrogeological conditions. 
The water intake was extended towards the south, and 
work continued until 1964 (Przybyłek, 2004). Con-
struction of infiltration ponds in the 1920s adversely 
affected the natural environment. The transformation 
consisted mainly in lowering the level of groundwater, 
which resulted in a mass dieback of trees (Wodzicz-
ko, 1930a) and the change in the species composition 
in the Warta ecosystem, which continues to this day. 
During the Second World War, the route of the motor-
way, designated by the Germans, was located within 
the area of the Dębina intake. This concept was again 
taken up in the 1990s – this time by Polish designers 
who then had to face an additional difficulty, namely 
the extended water intake zone (Madaj, 2004).

In the 18th century, the area located north of the 
forest was occupied by the so-called Łęgi Dębińskie – 

Fig. 2. The plan of Dębina forest park – 1900 (Source: Hoff-
mann, 1900)
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city meadows, formed after logging the riparian forest. 
A broad trail ran through it, highlighted by a magnif-
icent four-row poplar alley, connecting Dębina with 
the city. Areas on both sides of the road remained 
undeveloped – because they were marshy meadows. 
Due to the frequent flooding of the road, it became 
necessary to remodel it so that it would remain above 
the flood level. During the works, avenue trees were 
removed along with and a large stretch of Dębina’s 
Warta river forest with old trees (Zaremba, 1946). In 
the nineteenth century, there were numerous garden 
restaurants along the Dębina road (the latter existing 
until today), which attracted crowds of Poznań’s res-
idents, eager for entertainment (Wodziczko, 1936). 
The area was rich in many facilities, including a river 
bathing resort (1924); the “Dzieciniec pod Słońcem” 
– Kindergarten under the Sun, the first “Jordan Park” 
(youth garden) in Poznań (1927–1928); and Park Kul-
tury i Wypoczynku (Park of Culture and Leisure), 
today John Paul II’s Park (1970). Before the Univer-
sal National Exhibition in 1929, a municipal stadium 
was built here and allotment gardens were established 
(Kodym-Kozaczko, 2014).

Dębina lost its importance as a recreational area 
after the Second World War. Since the 1980s, efforts 
have been undertaken to organize the forest area, to 
renew and regulate water reservoirs, and to equip Dę-
bina with recreation facilities (Karolczak, 2004).

Natural assets and their protection 
Warta river, which borders the studied area, is the axis 
of the natural system of Wielkopolska region. The 
river forms an ecological corridor of national impor-
tance, and is an element of the EURONET PL Eu-
ropean ecological network (Liszkowska et al. 2009). 
The concept of the “green wedge” – the green corridor 
system of Poznań, developed in 1932 by Władysław 
Czarnecki, took into account the existing greenery 
complexes (Kodym-Kozaczko and Kozaczko, 2014). 
The area of Łęgi Dębińskie and Dębina forests was 
located within the southern green wedge, located 
along the Warta river, and constituted the largest com-
pact complex of existing greenery within Czarnecki’s 
plan (see: Fig. 3).

The river valley is a zone of natural overflow area 
and related natural habitats. Human land management 
within it disrupts the existing balance and distorts the 

course of many natural processes. The studied area is 
subject to diverse anthropogenic pressures. As a flood 
plain, it remained undeveloped for a long time, but 
eventually, as the city developed, its various fragments 
gained various functions (see: Fig. 4). These areas dif-
fer significantly in terms of their natural assets and 
landscape qualities.

Certainly it is the woodland area of Dębina that 
remains of the highest value. It is overgrown by old 
trees, and has long been studied by naturalists. Re-
search has shown the presence of numerous taxa of 
fungi, plants and animals, including many protected 
species. On May 10, 1994, the “Dębina” ecological 
site was established. The protected area covered 110 ha 
(or 133 ha, according to Annex 1 part 8 Uchwała No. 
CV/610/94 (Urbańska et al., 2015). The ecological 
site status has been removed with the entry into force 
of the amendment to the Nature Conservation Act of 
December 7, 2000 (Journal of Laws of 2001 No. 3, 
item 21). The basis for the re-appraisal of the Dębina 

Fig. 3. Professor Adam Wodziczko’s plan showing the forest 
in Dębina and the neighbouring areas designated for affores-
tation. The area discussed in this study is marked in red. 
(Source: compiled by B. Łukasik based on A. Wodziczko’s 
plan)
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area as a protected area consisted in the resolutions 
by the Poznań City Council of December 10, 2013, 
No. LX/924/VI/2013 and LX/925/VI/2013, which 
established two ecological sites called “Dębina I” 
(53,57 ha) and “Dębina II” (31.06 ha) separated by the 
embankment with railway tracks. As it appears from 
the content of the resolutions, both sites were created 
“in order to protect fragments of an old oak tree stand, 
constituting a remnant of the former riparian forests of 
Dęblin, growing in the Warta river valley, along with 
the remaining old trees and ponds”. Compared to the 
ecological site of “Dębina” established in 1994, the 
protected area was reduced by 25.37 ha.

Ecological sites Dębina I and Dębina II constitute 
areas of considerable floristic value. The most val-
uable plant complexes occupy aquatic sites (rushes 
with reed manna grass, moist meadows and ripari-
an forests around ponds, a belt of undergrowth and 
riverside meadows along the Warta river). Among 
the vascular plants, 498 taxa were recorded (Wrońs-
ka-Pilarek, 2001). Of these, 128 species have been 
recognized as disappearing and threatened with ex-
tinction in the city of Poznań, 8 are subject to legal 
protection, and further 5 are classified as endangered 
plants in Wielkopolska region. Within both ecologi-
cal sites, in 2015, 371 plant species from 72 botanical 

Fig. 4. A functional and spatial scheme of Dębina (Source: compiled by B. Łukasik)
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families were found. Compared to the results of re-
search conducted since the 1840s, we have lost many 
valuable species associated with wetlands. The im-
poverishment of the local flora is the result of rapid 
changes in water relations caused by the creation of 
a drinking water intake for Poznań city in the area. 
Despite this, it is considered that among other forest 
areas in Poznań, the Dębina remains the closest to 
the natural forest state, and the local riparian forests 
are among the best preserved (Dyderski and Wrońs-
ka-Pilarek, 2015).

Dendroflora comprises 106 taxa, predominantly 
deciduous species. The species composition is di-
verse, with significant anthropogenic impact (Wrońs-
ka-Pilarek and Stasik, 2001). 44.8% of the species 
found here are of foreign origin, while some occur 
outside the limits of their natural ranges. Species oc-
curring herein are associated with the communities of 
fertile deciduous forests (riparian forests, oak-horn-
beam and alder); there are also plants characteristic 
for shrubby, fresh and moderately moist and moist 
meadows as well as riverbank forests, rushes and wa-
ter communities (Wrońska-Pilarek and Stasik, 2001). 
Among the identified tree species, 4 are covered by 
legal protection, 6 are on the red list of endangered 
and disappearing species in the Wielkopolska region, 
and 18 are on the list of “special care species” for the 
city of Poznań. Many trees have reached substantial 
sizes – in 1956, 86 specimens were considered “na-
ture’s monuments” (Resolution, 1956). 40 years later, 
88 trees with nature’s monument dimensions, 67 trees 
with dimensions close to that of nature’s monuments 
(± 10%) and 160 stately trees (Wrońska-Pilarek and 
Stasik, 2001) were found in the area of ecological site 
that existed here until 2000. In 2001, the oldest trees 
were: an English oak (estimated at 140–190 years), 
a Scots pine (140–180 years old), a European white 
elm (115–145 years old), a small-leaved lime (115– 
–145 years old), a common beech (145 years), a com-
mon ash (120–140), a European hornbeam (100–130), 
a poplar (90–130), a maple (120), a black alder (90– 
–120), and a red oak (115). Specimens of other spe-
cies did not exceed the age of 100 years. 

After the Second World War, 73 species of lichens 
were identified (Kepel, 2001). Unfortunately, 34 of 
them were no longer to be found by the beginning of 
the 21st century. For two species, this is their only lo-

cation within Poznań. Six species in the Dębina area 
are subject to strict legal protection, and eight are on 
the “red list” of endangered lichens in Poland. In recent 
decades, there has been a significant loss of protect-
ed and endangered species, which is associated with 
an increase of air pollution in Poznań. In the mosses 
group, 26 species were recorded (Wrońska-Pilarek et 
al., 2001). Three of these are covered by partial pro-
tection, and one is very rare within the Wielkopolska 
region.

The kingdom of fungi is represented, among oth-
ers, by a giant puffball (Langermannia gigantea) – the 
largest mushroom in Poland, and a new parasitic straw 
mushroom (Volvariella surrecta), with the only known 
location throughout Poland (Celka, 2002).

The Dębina area abounds in various species of 
animals. 142 species of vertebrates subject to legal 
protection and another 42 species covered by hunting 
and fishing protection were found in the discussed 
area. Birds (85%) have the largest share among these 
animals, which at the same time constitute 56% of 
Poznań’s avifauna (Wrońska-Pilarek et al., 2001). 
Their wealth was described already in the pre-war pe-
riod. The maximum number of bird species recorded 
in this area (including the water intake area) was 122, 
some of them classified as rare (Wrońska-Pilarek et 
al., 2001). Four protected species have been identi-
fied among invertebrates. In 1959, it was observed 
that due to the elimination of aquatic undergrowth, 
the nesting places of some bird species (such as king-
fisher) had disappeared. The number of fish, clams 
and snails also decreased significantly (Szafran, 
1959). At the beginning of the 19th century, data on 
numerous beetles were reported (Schumann, 1904). 
Contemporary studies have shown the presence of 
only two species of common carabids (Wrońska-Pi-
larek et al., 2001).

The area of drinking water intake is of lesser 
natural importance. Studies carried out in 2009 have 
shown that the flora here shows the marks of human 
intervention, and its value on the adopted scale can 
be described as moderate to insignificant. The most 
valuable areas are located in the vicinity of the Warta 
river, in the northern and western part of the area. Fur-
thermore, a large proportion of forest areas (mainly of 
anthropogenic origin), water reservoirs (mainly artifi-
cial) and open areas with grassy vegetation were found 
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(Liszkowska et al., 2009). In the area of the water in-
take, mainly in the northern part, there are 32 trees rec-
ognized as natural monuments (English oaks, English 
elms, Canadian poplars, black walnuts, maples, and 
common pines). The age of the stand is varied. The 
oldest trees (about 150 years old) grow in the northern 
part; the central part is dominated by 60–80-year-old 
stands, whereas in the southern part the age of trees is 
estimated at about 60 years (Górski, 2013). The rich 
animal world is noteworthy, with numerous species 
inhabiting forests, grassland and water reservoirs. The 
very limited and sporadic human interference is to 
their advantage (Liszkowska et al., 2009).

The modernization works (well drilling and drain-
age) carried out by the municipal water and sewage 
company Aquanet SA potentially pose a threat to the 
reduction of groundwater resources and deterioration 
of their quality. On the other hand, the fact that a val-
uable tree stand is neighbouring the water intake, in 
a manner of speaking, provides a guarantee of the 
former’s protection, because the area of the Dębiński 
forest and other nearby areas constitute an area of in-
direct protection (a buffer zone) for the water intake in 
Dębina (Protective zone map, 2015).

As a result of the construction of the A2 motorway 
and the creation of a buffer zone protecting it against 
unfavourable impact of the construction project, it was 
possible to exclude a large area of Dębina from the 
existing land use scheme. The motorway is a potential 
hazard – because it can contaminate water (as there 
is no system for discharging rainwater from the road 
surface beyond the water intake area) or cause leakage 
of hazardous substances to water as a result of vehicle 
collisions. In addition, air pollution is transferred from 
the motorway.

The remaining areas in the Dębina region have 
been strongly transformed and urbanized, and as a re-
sult their natural value has decreased.

Landscape qualities
The forest area of Dębina was described more than 100 
years ago as exceptionally picturesque (Kiehl, 1908, 
Hanisch, 1909). Abundant trees were surrounded by 
the expanses of water bodies, on nearly every side. 
The water bodies consisted of forked legs of the Warta 
river and small streams connected therewith. Also in-
side the forest area there were vast reservoirs, more or 

less rich in water, depending on the current water level 
of the river. The thick, shadow-providing tree stand 
contrasted with water surfaces and extensive sunny 
glades. In the forest formed mainly of English oaks, 
groups of trees such as birch, pine, and spruce stood 
out. People enjoyed a relaxing time along the banks of 
the river, while watching steamers and boats passing 
by. The area north of the railway line was perceived as 
the most charming (Kiehl, 1908).

In 1930, the Warta river near Poznań was recog-
nized by Professor Wodziczko (1930b) as a substan-
tial asset, decisive for the beauty of the Wielkopols-
ka landscape, due to its varied if vestigial vegetation. 
Later researchers (Wrońska-Pilarek et al., 2001) noted 
that the main causes of the changes in the discussed 
area included: regulation of the Warta, cutting down 
the wicker thickets and strengthening the river banks 
with a concrete band, tightening the built development 
surrounding the forest (growth of the city), planned re-
construction of the valley landscape, development of 
riverbank areas, pollution and salinity of water in par-
ticular, as well as progressive soil depletion. Szafran 
(1959) also drew attention to the fact that the opposite 
banks of the Warta river were unprotected by greenery, 
with housing development and factories in Starołęka 
and Rataje. The author also remarked that the land-
scape of Dębina was distorted due to the elimination 
of aquatic undergrowth including willows, buckthorn, 
alder buckthorn and blackberries. The change in the 
landscape also took place as a result of the construc-
tion of a flood embankment, the development of filtra-
tion devices for municipal water supply systems, and 
the creation of garden plots (whereby the belt vegeta-
tion system was modified).

Currently, deciduous species of native origin 
dominate in the wooded area of Dębina. The pictur-
esque quality of the trees is emphasized by grassy 
glades and four large ponds: Słoneczny, Dębowy, 
Borusa and Grundela, constituting the remains of 
the former Warta riverbed. The Warta river is an un-
questionable landscape asset (although it is visible 
only from riverbank areas and from the bridges). Its 
waters form the foreground for the greenery and the 
urban development along the banks. The perception 
of vistas that feature Warta river, however, is small 
and limited to areas that are more easily accessible 
(see: Fig. 5). 
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From the highway bridge, apart from the river, the 
drinking water intake is visible along with rectangu-
lar infiltration ponds. Their regular outlines contrast 
against the naturally shaped greenery. From other 
sides, the area of the intake is virtually invisible, as 
are the complexes of family garden allotments (ROD) 
located in the northern part of the studied area. Cur-
rently, a significant share of high greenery and forests 
shelters large areas of Dębiec from the view. The A2 
motorway is a very aggressive element in the local 

landscape. As a line investment project, along with the 
accompanying infrastructure elements, it disturbs the 
natural character of the area.

Spatial changes
Back in the first half of the nineteenth century, the 
area of today’s Dębina was occupied primarily by 
cultivated areas and forests. Meadows and pastures 
had the largest share (241.66 ha, that is 40% of the 
analysed area). There were numerous watercourses 

Fig. 5. Diversification of areas in terms of visibility (Source: compiled by B. Łukasik)
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and small water reservoirs, partly Warta oxbow lakes 
(13.01 ha, that is 2% of the analysed area). Buildings 
in the form of dispersed settlements were concen-
trated along the Dębińska road, and there were also 
buildings associated with “Gaj Ludwiki” (Louise’s 
Wood or Eichwald), located in the centre of the forest 
complex. Built-up areas occupied 1% of the studied 
area (3.8 ha).

At the beginning of the twentieth century, the larg-
est area in Dębina was occupied by arable land (266.52 
ha, 44% of the total area), which replaced meadows 
and forests. The share of built-up areas increased con-
siderably (22.28 ha, 4% of the total area, increasing by 

nearly 18.5 ha compared to 1830, that is, by 486.32%) 
(see: Fig. 6–7, Table 1).

Analyses of topographical maps from the end of the 
twentieth century show Dębina as an area with high 
forest cover (219.39 ha, 36% of the area, an increase 
of over 99 ha, that is by 36% compared to 1919), de-
void of cultivated areas that have replaced forms of 
land use related to the functioning of Dębina as the 
southern green wedge of the city (areas with sports 
infrastructure, park greenery, allotment gardens). In-
terestingly, the area of built-up plots decreased slight-
ly compared to the previous time section (down by 
2.65 ha, or 11.9%), and the buildings became more 

Fig. 6. The development of Dębina in different periods (Source: compiled by A. Wilkaniec)
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dispersed. However, we should consider the fact that 
the buildings on the plots visible on the map from 
1919 were not compact, and occupied a small area as 
opposed to large surface and cubic capacity of build-
ings constructed in the second half of the twentieth 
century. Also, the existing built-up areas in 1998 do 
not include individual development of allotment gar-
dens and structures related to sports grounds (stadium, 
sports fields). The area of water reservoirs on Dębina 
increased (59.32 ha, i.e. 10% share, which constitutes 
an increase of 38.7 ha, that is by 187.68% in relation 
to 1919). This was undoubtedly related to the accumu-
lation of ponds in recreational areas and the construc-
tion of reservoirs for the needs of water intake (see: 
Fig. 6–7, Table 1).

Over the last 20 years, within Dębina precinct, we 
saw an increase of areas occupied by high greenery 
and forests (an increase of nearly 10 ha, that is by 38% 
compared to 1998) and built-up areas (by more than 
2 ha, that is 11.1% of the area in relation to 1998) at 
the expense of low green areas. On the other hand, the 
surface of water reservoirs decreased (a decrease of 
8.8 hectares compared to 1998, that is a 14.82% re-
duction), mainly due to the designation of a part of 
the water intake area for the construction of the A2 
motorway. In the last two time sections, the share of 
the areas occupied by communication has significantly 
increased. The area of approximately 12.5 ha is occu-
pied by the Edmund Szyc stadium located near the city 
centre, now long disused and falling into disrepair.

Table 1. Changes in the land cover and land use in Dębina, in consecutive periods in history (Source: compiled by A. Wil-
kaniec)

TYPE OF LAND 
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forests and high greenery 181.27 30 100 120.36 20 –33.6 219.39 36 +82.28 228.92 38 +4.34

meadows and low 
greenery 241.66 40 100 99.89 17 –58.67 125.21 21 +25.35 115.9 19 –7.44

fields 105.71 17 100 266.52 44 +152.12 0 0 –100 0 0 –

Warta river 58.8 10 100 50.8 8 –13.61 40.11 7 –21.04 41.27 7 +2.9

other open water bodies 13.01 2 100 20.62 3 +58.49 59.32 10 +187.68 50.53 8 –14.82

built-up areas 3.8 1 100 22.28 4 +486.32 19.63 3 –11.9 21.81 4 +11.1

sports areas and sports 
infrastructure 0 0 – 0 0 – 26.15 4 100 19.95 3 –23.7

park areas 0 0 – 0 0 – 18.24 3 100 21.39 4 +17.27

allotment gardens 0 0 – 0 0 – 58.43 10 100 59.29 10 +1.47

other areas 0 0 – 23.78 4 100 37.77 6 +58.83 45.19 7 +19.65

TOTAL 604.25 100.00 – 604.25 100.00 – 604.25 100.00 – 604.25 100 –

*baseline data from 1830, **baseline data from 1919, *** baseline data from 1998 
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CONCLUSIONS

The research we have conducted proves that the larg-
est transformations in the Dębina region occurred as 
a result of intentional human activity or as an uninten-
tional side effect of various forms of human activity. 
Numerous changes constituted a serious interference 
in the local landscape, and contributed to the loss of 
valuable natural assets.

Significant transformations of natural assets and 
landscape qualities of the Dębina region occurred, 
among others, due to:
– Forest management. Afforestation often took place 

without respect for the native dendroflora, cuts 
and thinning were carried out, fallen trees were re-
moved.

– Transforming the forest into a park, which was 
associated with the necessity of introducing facil-
ities for tourists (building a cafe, introducing new 
roads, cutting trees to open the vistas towards the 
city).

– Development of communication infrastruc-
ture (construction of a railway line in 1874, and 
a bridge in 1875, Luisenhain station in 1877, con-
struction of a new road through Dębiec, construc-
tion of the A2 motorway in 2003). The necessary, 
but highly pronounced line infrastructure elements 
have been introduced into the landscape. On the 
other hand, the course of the motorway contribut-
ed to the opening of vistas of the Warta river and 
the area of the water intake with ponds, which had 
not been visible to Dębina’s visitors before that.

Fig. 7. The percentage share of areas with different types of development (Source: compiled by A. Wilkaniec)
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– The placement of the water intake caused a dete-
rioration of water conditions and resulted in sub-
stantial losses in the forest stand. Habitats were 
transformed, and their species composition has 
changed. Currently, the Dębiński forest and other 
areas close to the water intake constitute an area 
of indirect protection (a buffer zone), which gives 
them legal protection and limits the possibility of 
further development of these areas.

The tendency to expand the forest area and high 
greenery at the expense of open areas, which is man-
ifestly clear in the analyses of land coverage and land 
use, limits the landscape visibility of many fragments 
of Dębina. On the other hand, large areas intended 
only for a small group of users (such as the allotment 
gardens) or completely enclosed (such as the water in-
take area) reduce the recreational role of the area and 
the availability of its picturesque qualities. Above all, 
the visibility of the river is limited, as there is no ac-
cess thereto on a long stretch of the bank.

The results of the analyses lead us to the conclu-
sion that, despite the existing transformations, Dębina 
is still primarily a valuable reserve of natural assets. 
Not only biodiversity is important, but also the extent 
of naturally maintained areas, supporting the sustaina-
bility of ecosystems. In order to preserve the existing 
assets, it is necessary to strive to maintain the existing 
use, as extensive as possible. Studies have shown that 
the landscape qualities of Dębina are limited, but this 
does not prevent the pursuit of the recreational func-
tion by the city residents. In the context of actions 
taken today by the leaders of many European cities, 
aimed at shaping coherent systems of green areas with 
the view to providing the most favourable living con-
ditions for the residents, preservation of Dębina as an 
integral component of the southern green wedge of 
Poznań’s system of green spaces should remain a pri-
ority when making any planning decisions.

To sum up, Dębina area is subject to typical natural 
and landscape transformations related to anthropogen-
ic pressure. The changes characteristic of the urban-
ization process are visible within this area – such as 
fragmentation of the area caused by the development 
of communication; loss of agricultural land in favour 
of meadow areas constituting a reserve for construc-
tion purposes; changing character of borders between 
particular fragments from blurred to rectilinear; exclu-

sion of access to large fragments of areas, etc. For the 
stability of ecosystems in the area of Poznań’s Dębina, 
it is important to counteract further fragmentation of 
this area and any construction development therein. It 
is advisable to maintain allotment gardens, park and 
forest greenery, meadows, low greenery and waters as 
well as the zone of the water intake.
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DOLINA WARTY W REJONIE POZNAŃSKIEJ DĘBINY – ZMIANY W POKRYCIU I UŻYTKOWANIU 
TERENU W KONTEKŚCIE WALORÓW PRZYRODNICZYCH I KRAJOBRAZOWYCH

ABSTRACT

Cel pracy
Położona na południe od centrum Poznania Dębina to cenny obszar przyrodniczo-krajobrazowy, wykorzystywa-
ny na cele rekreacyjne. Celem pracy jest identyfikacja walorów przyrodniczo-krajobrazowych i ustalenie przy-
czyn ich przekształceń na obszarze Dębiny oraz określenie poziomu zmian w użytkowaniu i pokryciu terenu, 
aby uchwycić zależności między uwarunkowaniami przyrodniczo-krajobrazowymi a działalnością człowieka.

Materiał i metody
W toku prac przeprowadzona zostanie analiza funkcjonalna i identyfikacja współczesnych zagrożeń dla Dę-
biny. Badania wykonane zostaną przy użyciu narzędzi GIS, w oparciu o materiały historyczne i współczesne 
opracowania kartograficzne.

Wyniki i wnioski
Istotne przekształcenia środowiska w tym rejonie zapoczątkowała u progu XX w. budowa ujęcia wody. Duży 
wpływ miały również inne inwestycje związane z rozwojem miasta i regionu. Zaistniałe niekorzystne dla 
przyrody i krajobrazu przeobrażenia stały się powodem podjęcia działań naprawczych, zmierzających do 
zachowania i ochrony komponentów naturalnych. Dziś Dębina jest przykładem współistnienia i wzajemnych 
powiązań elementów przyrodniczych i kulturowych. Jako obszar położony w dolinie rzeki Warty, stanowi 
element korytarza ekologicznego o randze krajowej i wpisuje się jednocześnie w europejską sieć ekologiczną 
ECONET PL.
Wyniki badań w postaci określenia skali zmian w pokryciu i użytkowaniu terenu w kolejnych przekrojach 
czasowych mogą być podstawą do sformułowania wytycznych dotyczących dalszego gospodarowania na 
tym terenie i ochrony posiadanych przez niego walorów przyrodniczych.

Słowa kluczowe: urbanizacja doliny rzecznej, degradacja ekosystemów, sieć ekologiczna, zagrożenia kra-
jobrazowe


