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Abstract

Cities have undergone many changes and transformations in functional and physical terms since the
beginning of urban life. In this process, urbanization activities experienced at a global level have caused
numerous environmental, social, cultural, and economic problems. As a result, cities in Turkey became
places where ecological imbalances and environmental problems are encountered frequently.

In this study, the Kastamonu University campus area of which is still under planning and construction
phase was selected as the sample area for the purpose of decreasing the effects of these problems and
realizing natural landscape values within the city. There was an attempt to detect herbaceous species among
the natural landscape values in the area. It was further suggested that the species that were detected with
both informing and aesthetic features should be assessed, providing sustainability of the species of
Hyacinthella micrantha (Boiss.) Chouard, which is endemic, Euphorbia cardiophylla Boiss.&Heldr., and
Salvia hypargeia Fisch.&C.A.Mey by protecting them using in-situ and ex-situ methods.

Keywords: Natural Landscape, Kastamonu University Campus, Sustainability.

Kastamonu Universitesi Kampusu Dogal Bitki Tiirlerinin Peyzajda Kullanim

Ozet

Kentsel yasamin var olusundan bu yana kentler fonksiyonel ve fiziksel agidan bircok degisim ve
doniisiime ugramistir. Bu siirecte kiiresel diizeyde yasanan kentlesme faaliyetleri, bir dizi ¢cevresel, sosyal,
kiiltiirel ve ekonomik sorunlara neden olmugtur. Bu anlamda, Tiirkiye’de kentler, ekolojik dengesizliklerin
ve gevre sorunlarinin yogun olarak yasandigi mekanlar haline gelmistir.

Calismada, bu sorunlarin etkilerinin azaltilmasi, dogal peyzaj degerlerinin kent i¢inde de yasam bulmasi
amaciyla heniiz yapilagsmasi tamamlanmamis olan Kastamonu Universitesi kampiis alan1 érneklem alan
olarak secilmistir. Alanda, dogal peyzaj degerlerinden otsu tiirler tespit edilmeye calisilmistir. Tespit edilen
birgok tiiriin peyzaj diizenleme c¢aligmalarinda hem bilgilendirme hem de estetik Ozellikleri ile
degerlendirilmesi, O6zellikle endemik olan Hyacinthella micrantha (Boiss.) Chouard, Euphorbia
cardiophylla Boiss.&Heldr. ve Salvia hypargeia Fisch.&C.A.Mey tiirlerin in-sitii ve ex-Sitii yontemleri ile
korunarak siirdiiriilebilirliginin saglanmasi ¢alismada ayrica dnerilmistir.

Anahtar kelimeler: Dogal Peyzaj, Kastamonu Universitesi Kampusu, Siirdiiriilebilirlik

Introduction various housing policies (Ozinan, 1997). In
Cities’ development dynamics, which are this period, numerous environmental (global
high in the fast-developing world, are within a climate change etc.) (Shayaa Al-Shayaa,
continuous  change/transformation process 2012; Aba Al-Khail et al., 2005), social

under political, social, economic, and cultural (humans being alienated to the natural
influences. In this process, the socio- environment, externalization etc.), cultural
economic and physical structure of cities may (degeneration of traditional culture and urban
not develop positively all the time. A different identity etc.), and economic (use of

period began for urban areas, particularly with agricultural fields for other activities, forest
the effect of westernization, which started in areas being zoned for construction etc.)
line with industrialization, and intense problems were encountered. Again, in this
population increases that were experienced period, the user made interventions that
along with rural depopulation, the technology, usually disrupt the structures within the
life conditions, economic conditions, and texture and the environment, and this led to a
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decrease in green areas horizontally and
vertically. At this stage, urban landscape
planning studies aim to minimize the conflict
between the different uses of urban areas. This
reestablishes the relationship between human
beings and nature. Furthermore, it also
promotes the ability to respond to the
recreational needs of living things and
ecological elements become effective on city
forms, protecting the natural structure and
managing the outdoor green area system,
which forms a sustainable urban environment
as a significant implementation tool (Breheny,
1992; Haughton, 1997; Frey, 1999;
Andersson, 2006; Yilmaz, 1997; Cetinkaya,
2013; Cinar et al., 2013). This allows urban
landscape planning to increase the value of
properties in the surrounding area and
contributes to the economy (McPherson,
1992; Tyruainen, 1997.) It also provides
landscape repair for problematic issues
including erosion, prevention of avalanche-
landslide (Baizakov and Tilenov, 2013), and
the improvement of waste storage areas
(Urgeng, 1990; Braun and Fluckiger, 1998). It
also creates recreation means, directs
development of cities, and contributes to city
aesthetics and image (Arslan et al., 1996;
Leszczynski, 1999; Aslanboga, 2002; Moore,
2002; Altay, 2012).

Urban landscape planning is a socio-
ecological system where natural and cultural
processes are shaped together (Berkes et al.,
2003; Olsson et al., 2004). City ecosystems
are not limited to a specific scale. The city
may be an ecosystem or a basin, a district or a
parcel may be an ecosystem by itself. In other
words, any spatial area containing biotic and
physical elements has the features of an
ecosystem. On that point, university campus
areas are ecosystems within themselves
(Sogiit et al., 2013). Kastamonu University’s
Kuzeykent campus area which was selected as
a sample area is positioned in a section where
the relationship between urban and rural areas
is intense. For this reason, it contains various
affluences with respect to flora and fauna.
With both structural and planting projects
having been completed, the purpose of the
study is to detect herbaceous species in the
campus area so that these species can be used
in landscape arrangement studies. It is
considered that the study shall provide a
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significant ~ database = for  protecting
biodiversity and transferring it to the future
generations.

Material and Method

The study was carried out on the
Kastamonu University campus from May to
October 2013, when the vegetation period was
most effective. The city of Kastamonu is
located in the Europe-Siberia (Auxin) belt
with respect to plant geography (Akman,
1990). The city center is under the influence
of a continental climate despite being located
in a geographical position transiting from a
maritime to a continental climate. The city has
an altitude of 791m and develops along
Stream Karagomak, which is a tributary of
Gokirmak (Oztiirk and Ozdemir, 2013). The
first settlements in the city were positioned in
the west of Karacomak stream. However,
dynamics, including organized industrial zone
commencing operations (2009) and the
establishment of the university (2007), led to
the creation of new developmental zones in
the north and south. The university campus is
positioned in the north of the city and has a
surface area of 2154685 m? (215 ha) and a
rural texture (Figure 1). While the area was
outside of the neighboring area of the
Municipality of Kastamonu until 2012, it was
included in the borders of the municipality on
03/05/2012 due to becoming attractive, owing
to the campus and the increasing construction.
The preliminary design of the campus
landscaping was completed in 2013.
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Figure 1. Kastamonu University’s
Kuzeykent Campus geographical position

The field study was conducted in the first
stage of the study. The plant samples collected
during the field study, performed periodically
from May to October, were pressed and dried
according to herbarium rules. The dates of
collection, numbers, habitats, localities,
altitudes of the plant samples collected from
the land and information about the plants were
noted in the land. The plant samples were
classified in the herbarium at a family and
species level. Samples of each species were
identified for comparison. The identification
of the plant samples collected and dried was
performed in the herbarium of Kastamonu
University.

The work of 11 volumes named “Flora of
Turkey and the East Aegean Islands” (Davis,
1965-1985; Davis et al., 1988; Giiner et al.,
2000) was used as the basic source for the
identification of the plants. Forty-two taxons
were identified as a result of the identification
of the plants collected. The positions of the
collected plants were marked using the
ArcGIS 9.3 program and spatial projection
was prepared. The gotten data were used in
Figure 2.

Findings

Natural habitats are significant for urban
macroform and life because they create
healthy environments and decrease the
negative effects of urban locations. University
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campus areas created by a natural and cultural
system are significant parts of the urban
ecosystem.

The preliminary design for the landscaping
of the Kastamonu University campus area was
completed in 2013. However, ideas of experts
(ecologist, biologist, fauna expert and
landscape architects) on natural landscape
values of the area were not referred to in the
survey stage of the project and no database
was created. For this reason, the continuation
of structural studies in the area damages the
natural system. In this process, no effective
planning and management can be conducted
for the sustainability of the natural landscape
values.

Construction fills 44.083 m? of the area
(approximately 215 ha) and 2.110.602 m?is a
green outdoor area as of 2013. However,
when the campus plan is completed, 136.345
m? shall be a construction area and 2.018.340
m? shall be a green outdoor area. There will be
an increase of approximately 200% in the
construction area. There is a green outdoor
area with sufficient surface area. Since the
northwest section of the area is an agricultural
field, natural species are rare in this section.
However, the fact is that: the south and
southeast sections have more species diversity
according to the north (Figure 2).

In Table 1, natural species revealing
landscape value of the campus area are given.
In the area, 42 taxons of 16 families were
detected. Three of those taxons (Hyacinthella
micrantha (Boiss.) Chouard, Euphorbia
cardiophylla Boiss.&Heldr., and Salvia
hypargeia Fisch.& Mey.) are endemic.
According to IUCN, one of those taxons,
Hyacinthella micrantha (Boiss.) Chouard, is
included in the category of “likely to be in
danger” (NT). The other two are included in
the category of “least alarming” (LC). The
species most frequently found in the area are
Lepidium draba L. plants.

Certain species detected in the area were
cultured and are used in the field of landscape
architecture studies, particularly for the
purpose of forming leaves, blossoms, fruit
colors, focal points, and creating emphasis.
Those herbaceous species, which live for one
or several years, may be used together with
other landscape elements.
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EXISTING (UNFINISHED) CAMPUS AREA

1000

PROPOSED (FINISHED) CAMPUS AREA

I'he numbers on the figure indicates the distribution of the herbaceous plants in the existing and proposed campus area

and explanations of these plants are given in Table 1.

Figure 2. Spatial distribution of natural herbaceous species in Kastamonu University’s
Kuzeykent campus area

Adonis flammea Jacq., (red blossom color)
Muscari armeniacum Leichtlin, Consolida
orientalis (Gay.) Schrod., Salvia hypargeia
Fisch.& Mey, Globularia trichosantha
Fisch.& Mey., and Ajuga orientalis L., Viola
sieheana Becker, Viola parvula Tineo
detected in the area may be used as ground
cover as the purplish and blue colors and may
emphasize features. Berberis vulgaris L. is a
species that should be evaluated with its
yellow blossoms, red fruits, and aesthetic
leaves. Furthermore, the species is a member
of herbs. Further, labeling with of an
educational nature is significant. Bellis
perennis L., Muscari armeniacum Leichtlin,
Viola sieheana Becker and Viola parvula
Tineo are species that may be used around
artificial lakes, which will be constructed in
the campus area. Bellis perennis L.,
Tripleurospermum tenuifolium (Kit.) Freyn,
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Senecio vernalis Waldst. and Kit., Erophila
verna (L.) Chevall subsp. Verna are species
with high visual value and are appealing when
solitary, together, or in different areas with
their white and yellow blossoms. Arabis nova
Vill., Iberis taurica DC., Helianthemum
canum (L.) Baumg., Silene vulgaris (Moench)
Garcke var. commutata (Guss.) Coode &
Cullen, Genista albida Willd., and Tussilago
farfara L. are species suitable for rock garden
landscaping, which resemble natural living
areas. Stelleria media (L.) vill. subsp. Media,
Ajuga chamaepitys (L.) Schreber subsp. chia
(Schreber) Arcangeli var. Chia, Ornithogalum
oligoplyllum  E.D.  Clarke,  Muscari
armeniacum Leichtlin and Hyacinthella
micrantha (Boiss.) Chouard may be used as
ground cover with their visual features and
may be used in landscaping when cultured
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Table 1. Herbaceous species detected on the Kastamonu University campus

No Family Species Blossom color Blooming time
1 Ranunculaceae Consolida orientalis (Gay.) Schrod. Purple-lilac May-August
2 Adonis flammea Jacq. Red April-June
3 Berberidaeceae Berberis vulgaris L. Yellow May
4 Papaveraceae Fumaria officinalis L. pink May

. . . . December-
5 Brassicaceae Capsella bursa-postoris (L.) Medik. White J
anuary

6 Arabis nova Vill. White May

7 Arabis sagittata (Bertol.) DC. White April

8 Lepidium draba L. White or April - May

yellow

9 Iberis taurica DC. From white to April -June

10 VernErophlla verna (L.) Chevall subsp. White March-June
11 Resedaceae Reseda lutea L. var. lutea Yellow April —August
12 Cistaceae Helianthemum canum (L.) Baumg. Yellow April —July

- - . From white to
13 Violaceae Viola sieheana Becker bluish white March-June
14 Viola parvula Tineo Creamy white April-July
15 Caryophylaceae medisatellerla media (L) Vill. ‘subsp. White April —June
Hollosteum umbellatum L. var. .

16 glutinosum (Bieb.) Gay White
Silene dichotoma Ehrh. subsp. . .

7 sibthorpiana (Reichb.) Rech. White or pink May-July
Silene vulgaris (Moench) Garcke - )

18 var. commutata (Guss.) Coode & Cullen White May-August
19 Fabaceae Genista albida Willd. From white to May-June
20 Rosaceae Potentilla recta L. From white to July
21 Cydonia oblonga Miller White May-June
22 Rosa canina L. Pink-red May-July
23 MeyCotoneaster nummularia Fisch. & White April —June
24 Astaraceae ) Tripleurospermum tenuifolium White May-June

(Kit.) Freyn

25 Senecio vernalis Waldst. & Kit. Yellow March-August

26 Tussilago farfara L. Yellow March- April
Trogopogon longirostris Bisch. ex -

27 Schultz Bip. Purple April -July
28 Trogopogon aureus Boiss Yellow June-

gorog ) September

29 Pllo_sella pl_lpseIIO|des (Vill.) Sojak Yellow June-August

subsp. piloselloides

30 Bellis perennis L. White-Pink March-August

31 Globulariaceae MeyGIobuIarla trichosantha Fisch.& Purple April -July

32 Lamiaceae Ajuga orientalis L. Purplish April —July

Ajuga chamaepitys (L.) Schreber
33 subsp. chia (Schreber) Arcangeli var. Yellow April —July
chia
. . . February-

34 Lamium amplexicaule L. Purplish November

35 Salvia viridis L. _ Lilac-purple or March-July

white

36 Salvia hypargeia Fisch.& C.A.Mey Purplish -blue June-July

March-

37 Stachys annua (L.) L. var. annua Creamy yellow September

38 Euphorbiaceae HeldEuphorbla cardiophylla Boiss. & Yellow March-June

39 Rubiaceae Ehreﬁgumata taurica (Pallas ex Willd.) Pink-Purple March- April

40 Liliaceae Clarey rnithogalum oligoplylium E.D. White April -July

41 Muscari armeniacum Leichtlin Bright blue March-May

42 Hyacinthella micrantha (Boiss.) Bright blue March-May

Chouard
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Results and Suggestions

Today, green areas are rapidly
diminishing, particularly in metropolitan
cities, agricultural and even natural areas
where their function changes rapidly or
disappears altogether in the name of
development activities. Development models
that ignore source value lead to the loss of
natural areas, disintegration of outdoor and
green areas, pollution of water sources and an
overall decrease in the harmony of nature. At
this point, landscape planning aims for a
systematic solution to the problem arising
between the natural environment and the
constructed environment (Cadenasso and
Pickett, 2008).

When the population changes (for 1960-
2013) in the city of Kastamonu, which is an
example of a medium sized city which was
assessed, it is observed that while urban
population increases, the rural population
decreases (http://www.tiiik.gov.tr, 2013). Fast
urbanization and arising urban land rent
depend on this. Immovable properties are
speculation tools within economic structure.
A shortage of protection awareness and
economic weaknesses make it difficult to
protect natural landscape values.

Due to fast changing urban dynamics and
requirements in the city of Kastamonu, the
district of Kuzeykent and its neighborhood
has become a significant rent region where
construction is increasing. Existing planning
and management practices fail to solve the
problems arising from irregular and fast
construction. This increases the requirement
for green infrastructure works, which are on a
multi-focus-scale and are based on the
collaboration of relevant instates-institutions.
In the planning works performed for
Kastamonu  with  various  contents,
communication or integration of this region
within the city center and other sub-regions
should be provided through green corridors.

The Kastamonu University campus is
positioned in the district of Kuzeykent, which
is vitally significant, not only in itself but also
for the entire city. The campus area is one of
the significant prestigious areas within the
city. Landscaping planting works in the area
have not been started. Construction work in
the area has been completed at a proportion of
30%. The fact that work has not been
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performed in 70% of the remaining area
makes it possible to protect the species
detected and evaluate them in landscaping.
The fact that the campus area landscaping
plan is at the beginning stage increases the
significance of the study. The identified
species were digitally processed to Campus
Landscaping Avan project via ArcGIS 9.3

At this scope the study is significant for
providing sustainability of natural landscape
areas. Suggestions for the campus area in the
light of the data acquired are given as follows:

4 Protecting the  campus
landscaping  project  primarily  will
strengthen the predicted values and it
should have a holistic fiction property to be
integrated with existing and future
projects.

4 The campus landscaping
project should create a good city campus
which is well associated with the
environment at the upper scale. At the
subscale it should use and develop the own
potential.

v The newly planned university
campus should strengthen the forest
texture image of the city which covers the
environment of the city and accept it. Also
it should brought to the fore the native
herbaceous species.

v Universities  should  be
designed as education areas as they are
higher education institutions. In this

manner, many occupational groups in
elementary and secondary education
institutions as well as university students
shall have the chance to know flora and
fauna members in their living spaces.
Again, labeling the species to be used in
the squares, avenues and other areas to be
created on the campus (particularly the
endemic ones) is important. Giving the
names, (Latin and Turkish), families,
motherlands and some other
(mythological, medical, and economic)
features of plants is necessary for
educational terms.

v Furthermore, increasing the
plant knowledge of persons who study,
lecture, and work in various scientific
branches should be considered as a fact
that would bring environmental sensitivity.
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Kastamonu Uni., Orman Fakiiltesi Dergisi, 2015, 15 (1): 175-182

Kastamonu Univ., Journal of Forestry Faculty

Oztiirk ve Bilgili

v A large part of the budget
should be allocated for landscaping in the
campus area, resulting in a wide-open
green outdoor area for plants. Using the
plants detected in Table 1, which are
suitable for landscaping with blossom
color and other features, are more
economical than using exotic plants that
are outsourced.

v Planting works to be performed in the
entire area should be handled in the manner
that they will support and protect natural areas
and therefore provide sustainability. The fact
that the usage intensity of natural species is
high will decrease the water consumption and
maintenance  operations.  Johnson and
Castleden (2011) suggested that increasing
the use of natural species decreases water
consumption (Sogiit et al., 2013).

v' It shall be suitable to select non-
invader species from foreign countries, which
may support (including nutrition,
accommodation) any natural species existing
in natural or nature-identical areas (including
birds, reptiles). For instance, it is
recommended that cultured types of species
be used, including blackberries, dog roses,
and mulberries for the nutrition of birds
existing in wild life. These studies supporting
natural life shall enable users to have
knowledge about natural life.

v Al environmental studies
conducted/to be conducted in the campus
area, particularly in the south and southwest
sections, should be approached more
carefully. The species detected in the area
before the beginning of the study, particularly
endemic or endangered plants (Hyacinthella
micrantha (Boiss.) Chouard, Euphorbia
cardiophylla Boiss.&Heldr. and Salvia
hypargeia Fisch.& C.A.Mey) should firstly be
protected in the area (in-situ) or in a different
area (ex-situ) and later they should be
reproduced by being cultured. These species
should be evaluated in the design or planning
works with certain aesthetic and functional
qualities.

v Since the north and northeast regions
are university development areas and are
generally agricultural fields, plans suitable for
the convenient use and various research and
trial fields or recreational uses should be
preferred.
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v' It is considered that educational,
didactic, and aesthetic plant design dealing
with different themes in different areas of the
campus area shall contribute to the vision of
the university as well.

Besides the university campus areas are
educational institutions they should also show
the city image with their physical structure.
Thus; the universities are being the
educational and cultural investments of the
region and city in terms of social, cultural and
economic development where they were
founded. Because of these; it has importance
that it should have design principles which are
holistic, ecological and care the sustainable
environmental values which is also open to
development and growth.

As a result, it is necessary to design the
relationship between natural and constructed
areas for habitable urban environments. At
that point, it is necessary that the planting and
maintenance works within a plan-project
made for the campus area are institutionalized
and maintained by professionals. It will be
possible to provide sustainability through
planting works to support and protect natural
areas but only in this manner. In this case, the
most significant means of sustainability of
natural landscape values becomes the
sensitivity to the environment of the
management and decision makers themselves.
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