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The aim of this study was to improve the spatial prio-
rities depending on ecosystem-based planning and
design strategies for Tabakhane stream in Aydin city,
Turkey. Current state analyses were conducted to
reveal the problems. The impact values and ten evalu-
ation criteria were determined using a ranking tech-
nique and SWOT analysis. Being close to open spaces
was the biggest strength, while the poor image of the
streambed was the major drawback. The main threat
was ignorance of the ecological, recreational and
social importance, while the biggest opportunity was
being a component of the green infrastructure system.
As a result, ecological, social and recreational values
of the stream have to be considered. Also, open spaces
and the circulation system along the stream should be
connected with the open spaces of the city and public
awareness should be increased. Participation of the
local municipality, NGOs, and universities in the plan-
ning and management processes should be achieved.

Keywords: Ecological corridor, planning and design
strategy, urban ecosystem, urban river.

THE proportion of the population living in cities has con-
tinuously risen and this dramatic increase has been
accompanied by intensified urban development which
threatens and deteriorates natural and semi-natural areas
in or near the urban areas. Urban ecological networks are
especially important because, in these fragmented cultur-
al landscapes, they may provide the only opportunity for
corridors, connectivity and wildlife movement'?. One of
the important types of ecological corridors in these urba-
nized landscapes is the stream corridor’. Streams are eco-
logical corridors that make a great contribution to urban
ecology and they are also important components of the
urban landscape that improve the economic and social
structure of societies™”.

Most cities, in general, have been built along river corri-
dors. This is due to the benefits that rivers provide®’. Al-
though previous studies in this area have focused mostly
on the management of green spaces such as parks rather
than river corridors®, the latter have also been studied as
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an important part of natural network systems, as well as
cultural and recreational resources. Ecological processes
and biodiversity of the rivers have the potential to be
managed for a number of benefits, e.g. flood protection,
cultural heritage, energy production, recreation, and
desirable residential and business development opportuni-
ties®. However, especially in big cities, since rivers are
often not given enough importance in the early stages of
planning and urban design, tremendous pressure has been
put on them®. Therefore, many of the streams have disap-
peared or deteriorated through flood control, drainage
works and urban development. Also, they have been
channellized’ and flood control measures have destroyed
the natural environment stream of corridors as well as
public accessibility to the water'”. On the other hand,
there have been efforts to restore their ecological condi-
tion and habitat value in many places worldwide. Besides
ecological aspects, riverbanks have great opportunities
for recreational use in urbanized areas. As the streams are
linear corridors serving as biological conduits for wild-
life* and providing ample recreational opportunities, they
have a unique role as an important component in the
green infrastructure of a city.

Green infrastructure can be broadly defined as a stra-
tegically planned network of high-quality natural and
semi-natural areas with other environmental features,
which is designed and managed to deliver a wide range of
ecosystem services and protect biodiversity in both rural
and urban settings''. Green infrastructure uses natural
processes to improve water quality and manage water
quantity by restoring the hydrologic function of the urban
landscape, managing stormwater at its source, and reduc-
ing the need for additional grey infrastructure in many
instances. One of the important objectives of green infra-
structure is to reduce stormwater volume, which improves
water quality by reducing pollutant load, streambank ero-
sion and sedimentation'>. Green infrastructure elements
are planned and managed primarily for stormwater con-
trol'’, but they also exhibit ecological, recreational,
social, economic and environmental benefits'>'*'°.

The city of Aydmn in Turkey is surrounded by natural
mountainous areas, especially in the north and fertile
agricultural lands in the south. Tabakhane stream
emerges from the hilly terrain on the northern side, passes
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Figure 1.

through the centre of the city and merges with Meander
River on the low plain. The stream plays two important
roles as it passes through the city: (i) it is an ecological
corridor to connect the northern natural and seminatural
landscape to the agricultural matrix in the south, and (2)
it provides several opportunities for the city with its
social and recreational uses.

In the case of Aydin, the stream is used for its recrea-
tional value. There are some parks, walking trails and a
picnic area along the streambank. Unfortunately, the
stream lost its natural and habitat value a long time ago
because of flood control measures without ecological
concerns, as a result of concrete construction of the whole
stream channel. Tabakhane stream is an important linear
ecological corridor with its ecological, recreational and
social potential. Therefore, it has to be given special
interest for planning, design and management. The stream
covers a valuable location by connecting several land use
types and public open spaces like urban parks, open
markets and a downtown square, as it runs through
the city centre. The aim of this study is to evaluate the
current situation of Tabakhane stream, understand
the problems and identify solutions for planning and
application initiatives by considering its ecological, recr-
eational and social values. Well-planned and managed
stream corridors with their surroundings can offer attrac-
tive outdoor areas for recreation and wildlife. These
stream corridors can be an integral part of the green
infrastructure system of a city.
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Provincial border of Aydin and Tabakhane stream, Turkey.

Data and methods

The study was conducted in the city of Aydin, Turkey.
Aydin province is in west Turkey with a population of
about 1,080,000. The population of the city centre is
about 287,000. To the north of the city, there is a moun-
tainous landscape and scarcely populated villages. In the
south, surrounding the city there is a plain, dominated by
agricultural land uses, which is irrigated and shaped by
the Great Meander River. The study area is situated be-
tween the transition zone from the mountainous natural
and semi-natural landscape to the plain of the agricultural
lands'’.

The Tabakhane stream, which arises from Pasa Plateau,
flows to lower areas dividing the city centre into two and
merges with the Great Meander River (Figure 1). Litera-
ture sources, satellite images, Google Earth views, city
development plans, photographs of the area, notes taken
during the fieldwork and observations and analysis forms
are prepared originally for this study.

Tabakhane stream forms a large alluvial cone under the
settlement and is an important water resource which can
be used for energy, irrigation or for drinking water in
Aydln'g. Texier, a traveller, who came to Aydin in 1843,
pointed out that Tabakhane stream, connected by two
stone bridges, flows through the most important settle-
ment centre of the city'’. Today, Tabakhane stream is
surrounded by intense residential, industrial and commer-
cial areas. Railways and important main roads cross over
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the stream. In some locations, its bed is narrow and it is
mostly covered with concrete. It can be highlighted that
the surrounding urban land uses can be classified under
three different types. Inside the borders of the study area,
the northern part of the stream is surrounded by an urban
park. There are highly intense residential areas along the
middle part, and industrial areas can be seen in the
southern part. In this context, the study area is evaluated
in three different land-use parts: ‘north part’, ‘middle part’
and ‘south part’ (Figure 2). The research methodology
comprises of three main stages (Figure 3).

Conceptual analysis and data collection

Literature review and pre-observations of the research
area were done, and data were collected and classified.

Organization of the study

The current state of Tabakhane stream and its surround-
ings was analysed with respect to the problems occurring
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Figure 2. Main land uses along the study area.
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along the stream. The problems identified were classified
as ‘land-use problems’, ‘management problems’, ‘user
based problems’ and ‘ecological problems’.

SWOT analysis was carried out by an expert group of
15 members including landscape architects, urban plan-
ners and civil and environmental engineers. SWOT is a
field-based, qualitative analysis technique derived from
observations. It is used to evaluate verbal data as well as
to define and provide solutions for both internal and
external problems™. SWOT analysis was carried out to
identify the strengths and weaknesses, and to reveal the
opportunities and threats of the settlements. For each
SWOT analysis title, ten evaluation criteria were deter-
mined. Impact value ‘0’ was set as the minimum, while
‘10’ was the maximum. For each evaluation criterion, the
importance level was determined using the ‘ranking tech-
nique’, and the priority values were calculated numerical-
ly*'. According to this scale, it was evaluated from ‘low
important’ to ‘extremely important’. In the evaluation, 2,
4, 6 and 8 were accepted as median values, and the total
of the impact factors and the importance levels of the cri-
teria were ranked according to each criterion (Figure 4).
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Figure 3. Flow chart of the study.
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Figure 4. Ten-point scales used in the ranking techniques.

The sum of the impact values, which were given to
the evaluation criteria by each expert, was obtained and
the arithmetic mean was calculated to determine the
‘average impact value’*>%.

Evaluation and discussion

Improvement strategies and scenarios were developed in
order to improve the potential of Tabakhane stream as an
ecological corridor, integrate the stream with the city,
create a more liveable environment, guide local adminis-
trators on planning and construction processes and to
accomplish integration of the stream with the green
network system of the city.

Results and discussion

Current state analysis

The problems related to the Tabakhane stream were
determined (Table 1, Figure 5).

Table 1 reveals that most parts of the study area are
densely populated. There are apartments in the middle
part of the study area, which are built extremely close to
the streambed and obstruct the view of the stream. There-
fore, the stream cannot be viewed and has little
impact on the identity of the city. People also have diffi-
culties reaching the stream in most parts of the study
arca. The streambed was constructed using concrete,
became narrow, and lost its natural condition. The ‘Stream
Bank Design Project’ was undertaken in the middle part
of the study area in the 2010s by the municipality, but the
streambed and other open spaces were not included in the
project. The green infrastructure concept as a planning
tool was not integrated into the city’s development plans.
There is a need for urban open system strategy. There are
two important historical bridges on the stream. However,
they cannot be viewed clearly as there is not enough
space around, so the sight distance is insufficient. There
are no identification boards and the bridges are not illu-
minated effectively. The material texture of the urban
equipment is not in harmony with the historical pattern.
There is pollution, particularly due to littering. While the
flow rate is low in summer, litter gathers in some parts of
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the stream. Also, there is vandalism in the recreation
areas. Considering the fact that there are schools in the
area, broken guard rails pose serious safety problems.
The most remarkable green opening in the study area is
the Pmarbagi Urban Park. However, the park does not
have any connectivity with the other parts of the stream.
The green areas are fragmented along the stream, and
continuity of the wildlife is not provided. The streambed
is only considered as an engineering problem. Planning,
design and management processes have been ignored.
The ecological, economic, recreational, social and cultur-
al benefits of the stream as a green corridor cannot be
achieved.

SWOT analysis
Tables 2—5 show results of SWOT analysis.

Strengths: The total impact value of the evaluation cri-
teria related to strengths was calculated to be 71.3 (Table
2). The highest average impact value was obtained from
the second criteria (Being close to the most important
public open spaces ..., average impact value of 8.3). This
shows that the experts considered that the stream’s
central location has great importance. The habitat value
of the northern part of the study area was evaluated as
one of the most important strengths with an average
impact value of 7.9. The lowest score was for the fifth
criteria, which is the stream’s contribution to the water
cycle, and it was found to be moderately important (aver-
age impact value of 5.7). This shows that, although it has
to be one of the most important strengths, the expert
group evaluated the stream as it has lost its main charac-
teristic and does not have enough contribution.

Weaknesses: The total impact value of the evaluation
criteria related to weaknesses was calculated to be 74.9
(Table 3). This shows that the weaknesses which were
accepted as ‘evaluation criteria’ are important for the
improvement of the stream, its close environment and
the city. The appearance of the stream as an open con-
crete channel has been considered by the expert group as
its weakest feature (average impact value of 8.0). Low
perception level and accessibility of the stream, and the
densely populated surrounding areas were the other most
important weaknesses.
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Streambed is covered by impermeable concrete Poor urban scenery of the historical pattern
and extremely narrowed in some parts and high-density urbanization around the stream

Stream is exposed to littering Recreational uses along the stream
and has poor flow potential

Safety problems on the stream

Figure 5. Photographs highlighting the problems related to the Tabakhane stream.

Table 1. Problems related to Tabakhane stream, Aydin, Turkey

Analysis of the current state of Tabakhane stream and its surrounding environment

Land use Most of the middle and southern parts of the steam are surrounded by highly intense urban and
industrial areas.

There is no buffer zone between the stream and the surrounding land.

The ecological, economic, recreational, social and cultural functions of the stream have been
disregarded by the false land-use decisions. High-density buildings were constructed close
to the stream which resulted in a narrowed streambed.

There are limited open areas along the stream.

In the middle part along the stream, the municipality designed a relatively small stream bank
park. Unfortunately, this park does not integrate with urban open areas and has limited
contribution to the city’s ecological and recreational value.

Management The streambed is covered by impermeable concrete surface (Figure 5).
The important green areas of the city have not been integrated with the stream corridor.
The historical pattern of the stream did not receive the attention and respect it deserves (Figure 5).
Its ecological importance has been ignored.
The stream cannot be perceived adequately and has no contribution to the identity of the city.
Users cannot access the stream.

User-based It is exposed to pollution due to environmental uses (Figure 5).
There is vandalism inside the green areas. Some of the urban furniture is destroyed. The broken
railings pose danger for the users.

Natural and ecological The stream ecosystem has not been taken into consideration.
Flow potential of the stream is poor.
Wide open areas around the stream that can provide habitats for wildlife do not exist.
Native plants have been removed.
The wildlife habitat and therefore the stream fauna have been destroyed.
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Table 2. Strengths

Average impact

Evaluation criteria value
Flows through important places of the city. 7.7
Is close to the most important public open spaces (such as the city centre, main boulevard, 8.3
open market place, city main square and industrial heritage area).
The historical bridges on the stream play an important role in the identity of Aydin city. 7.1
The streambank possesses recreational facilities. 6.7
It contributes to the water cycle. 5.7
As it flows through the city, it connects different land-use types. 6.9
It flows through the largest urban park in Aydin. 7.1
There are open spaces along the stream which have potential for urban renewal. 6.9
The northern part of the study area has great habitat value. 7.9
It has a function as an urban air corridor. 7.0
Total 71.3

Table 3. Weaknesses

Average impact

Evaluation criteria value
It is surrounded by densely populated urban areas. 7.8
The flow potential of the stream is poor. 6.9
It is exposed to pollution. 7.3
The streambed is covered by impermeable concrete surface. 7.0
It is seen as an open concrete channel. 8.0
Several recreational, social and educational activities are possible. 7.5
The stream has almost lost its habitat value since the streambed is constructed of concrete. 7.5
Polluted stormwater collected from the city’s streets is diverted to the stream. 7.3
The stream cannot be seen, and in some parts, it cannot be accessed. The perception level 7.9
of the stream is low.
People are not conscious about the recreational, social and ecological importance of streams 7.7
in Turkey. Similarly, the importance of the stream for the city of Aydin has not been
recognized.
Total 74.9

Table 4. Opportunities

Average impact

Evaluation criteria value

The stream has the potential for pedestrian-oriented accessibility. 7.9

It is an important component for the green infrastructure system. 8.2

The areas close to the stream have the potential for urban renewal. 6.6

The newly designed projects have a chance to attract more public to the site. 7.3

The streambank has recreational potential for the public with green areas and playgrounds. 7.7

The streams in most cities are an important parts of their identity. Tabakhane stream has 7.4
the potential to change the image and identity of Aydin.

The poor state of the stream has to be renewed. This provides an opportunity for new 7.0
sustainable design projects.

Design, renovation and restoration works on river corridors are insufficient in Turkey. 6.7

Tabakhane stream has the potential to be an excellent example for sustainable urban
river design/management works.
Urban areas in Aydin are densely populated. Tabakhane stream has the potential to 7.9
allow the city-dwellers to breathe, as it can be developed as an important green corridor.
New design projects will have a potential to increase the quantity and quality of the
green areas. Native plants can be reintroduced in the stream corridor. 7.3

Total 74.0
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Table 5.

Threats

Average impact

Evaluation criteria value

The possibility of flood poses a threat for the surrounding areas. 6.3

There are security problems. 6.6

Littering and wastewater discharge from the neighbouring residential areas to the stream 6.7
causes pollution.

Deterioration of the natural structure of the stream has a negative effect on the urban 6.4
ecosystem.

There is urban pressure due to incompatible land uses around the stream. 6.9

Local authority must create small recreation areas along the stream bank instead of 7.4
approaching the stream as a whole.

The local government considers the stream as a management and planning problem, instead 7.9
of focusing on its ecological, recreational and social importance; so management solutions
are not integrated with the stream as a primary planning instrument.

There is uncontrolled industrial waste and wastewater discharge from the industrial site 6.5
near the stream.

There is inadequacy of design and planning studies for rehabilitation of the stream and 7.5
insufficient availability of funding.

There is also insufficient support from NGOs and scientific communities such as universities. 5.9

Total 68.1

Table 6. Improvement strat

egies of ecological corridor value

Problems

Proposals

The streambed is concreted and has lost its natural characteristics.

Native plants have been removed to be used elsewhere.

There are not enough open areas around the stream that can
provide habitats for wildlife.

Green areas are fragmented along the stream.

Rehabilitation and restoration projects should be undertaken to reclaim its

ecological value. If possible, permeable materials should be used instead
of concrete.

Native plants are important for ecological integrity. The municipality and

universities should introduce and promote the use of native plants.

Ecological corridors are important for wildlife; so open areas

should be increased in number and quality of the open areas improved and
connected with the surrounding natural areas for the continuity of wildlife.

The ecological value of Piarbas1 Urban Park should be protected, and its

connectivity with the other urban open spaces improved.

Table 7.

Strategies for greenway system

Problems

Proposals

Pedestrian access and continuity has been taken into consideration
around the stream.

Tabakhane stream is being handled only as a linear and
concreted channel.

Adequate importance is not being given to the historical pattern
of the stream.

Streambed solutions are being handled from an engineering
point of view.

Limited areas for recreational activities.

Continuous pedestrian and bicycle links that connect the stream to
other public open spaces should be established.

It should be evaluated together with its surroundings, green spaces and
other uses.

Historical bridges, a historical open marketplace and the Aydin Textile
Industrial Heritage Area should be connected. The urban furniture
should be in harmony with the historical pattern.

The water system should be managed using integrated ecological, social,
recreational and engineering solutions. Design solutions should be
improved where people can access the stream and socialize.

The industrial area can be used for recreation after the buildings have
been moved.

Opportunities: The total impact value of the evaluation
criteria related to opportunities was calculated to be 74
and was found to be important in general (Table 4). The
biggest opportunity for the stream and the city is the
stream being an important component for the green infra-
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structure system (average impact value of 8.2). The least
important value, among others, was its potential for urban
renewal (average impact value of 6.6). In Turkey, urban
renewal areas in most of the cities have been considered
unearned incomes and precious lands. These areas can be
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Table 8. Sustainable planning, design and management strategies

Problems

Proposals

The industrial area remains within the centre of the city. There
is uncontrolled industrial waste and wastewater discharge.

The urban scenery at the stream and its surroundings is poor.

Need for higher level of cooperation between local
government, universities and non-governmental organizations
to deliver sound and holistic solutions.

Possibility of flood threat for the surrounding areas.

Technical staff and the public do not have enough information
on the importance of using native plants in their projects
and applications.

Security problems.

There are negative effects of industrial facilities, both in terms of urban
health and urban aesthetics. Existing industrial facilities should
be removed from the city.

Spatial effects and urban space quality should be taken into consideration.
New projects for improving the aesthetic value of the streambank should
be designed. Also, high-quality urban furniture and holistic design
will promote the use of the same.

Academic disciplines related to planning and design, especially should
be taken into consideration and included in the decision-making and
planning processes.

Streambed cleaning should be done regularly. In some parts, the streambed
is narrow. If necessary, enlargement works of the streambed should
be undertaken and stormwater management taken up.

Informing the public about being conscious of using native plants in
the environment is important.

Keeping away the marginal groups will increase the use potential of the
area. Also, maintenance of the broken railings and lightings will provide
safety.

Figure 6. Planning proposal for the surrounding areas of the stream.
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easily converted into dense developments without taking
proper planning and design principles into consideration.
This shows that, although the experts find this criterion
important, they approach the urban renewal issue with
suspicion.

Threats: The total impact value of the evaluation crite-
ria related to threats was calculated to be 68.1 and was
found to be important in general (Table 5). The main
threat was seen so that the local government accepts the
stream as a management and planning problem, instead of
considering its ecological, recreational and social impor-
tance (average impact value of 7.9). Inadequacy of design
and planning studies for the rehabilitation of the stream
and availability of insufficient funding and lack of holi-
stic approach were the other most important threats to the
stream.

Conclusion

Studies have indicated that urban and sub-urban stream
corridors offer a variety of recreational, social and aes-
thetic values to residents and ecological values for wild-
life'* **. Unfortunately many streams have disappeared or
deteriorated in urban areas >’ like as in Tabakhane stream.

Tabakhane stream has lost nearly all of its habitat
value. Parks and walking trails along the streambed are
not well-planned, and integrated into the city’s greenway
system. So the results of the analysis point to the impor-
tance of the stream as a component of the urban open
space system. SWOT analysis performed in this study
showed that the rehabilitation and improvements to the
stream corridors are important and the stream corridor be-
ing close to the most important public open spaces is
critical. Improvement strategies and proposals will help
integrate the stream into the city’s green network system
(Tables 6-8). There are old buildings which should be
renovated. Viewpoints along the stream should be deter-
mined and openness should be achieved. The ‘Stream
Bank Design Project’ in the 2010s should be evaluated
again. Punitive sanctions should be imposed till the in-
dustries are moved to another area, and awareness-raising
activities should be carried out. The stream corridor
should be connected to other natural areas; the green
network system should be improved. Ecological, eco-
nomic, recreational, social and cultural benefits of the
stream should be achieved. According to the experts, the
central location of the steam has great importance. On the
other hand, connectivity of the important public open
spaces has not been provided. This shows that people
want the stream to play a more important role in the life
of the city. Design projects should evaluate the stream,
not only as a line, but also a part of the green infrastruc-
ture. The appearance of the stream as an open concrete
channel is the weakest feature. Continuity of water in the
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streambed should be provided. If, the stream is taken into
consideration from the beginning of the design process,
urban transformation and renovation areas in the immedi-
ate vicinity of the stream will provide an opportunity to
reveal its importance in urban design. Both the public and
municipality should be informed about the ecological im-
portance of the stream. Finally, considering all the recrea-
tional and ecological values and opportunities, we
propose the following (Figure 6): (i) The stream corridor
should be connected to other larger natural areas. (ii)
While improving its surroundings, the ecological, social
and recreational purposes of the stream have to be recog-
nized. (iii) Recreational circulation systems like pedes-
trian trails and bikeways, should be connected to the
urban pedestrian system. (iv) Alternative open spaces and
parks along the stream should be promoted. (v) Public
awareness about the importance of the stream should be
increased. It is crucial to understand that these aims and
strategies could only be achieved by integration and par-
ticipation of the local municipality, NGOs and universi-
ties in the streams planning and management process.
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