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Abstract: Grey, blue and green infrastructure supports socio-ecological processes the city 
undergoes. Yet, procedures of constructing anthropogenic habitats often undermine the value of 
natural landscape elements such as urban streams. Thessaloniki’s backbone comprises of urban 
streams that run from the suburban forest of ‘Seih-Sou’ to the Thermaikos Gulf acting as corridors 
of the natural urban matrix. Policies of the past have dealt with urban streams through extensive 
engineering drainage methods, eliminating the risk of flooding, yet resulting in rapid stormwater 
runoff, water quality problems, disturbed riparian ecosystems, leading to the urban stream 
syndrome. Furthermore, they have failed to address urban streams as an inseparable part of the 
landscape and thus to incorporate them in people’s mental map and everyday activities. The paper 
discusses the case of ‘Polygnotou stream’ which forms the beginning of the large scale engineered 
peripheral moat of Thessaloniki, constructed in the 60’s, and playing the role of the water recipient 
for six urban streams in total. It falls unknown to the majority of people living in the area, yet its 
services as an ecosystem ought to be acknowledged, helping inform decision makers of its socio-
ecologic, perceptual and economic value. In addition, Polygnotou stream, adjacent streams and the 
peripheral moat overall, could be considered as a touristic product of great importance. 
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1. Introduction 

A city is a constructed landscape which epitomizes human intelligence and creativity, depicts 
social, cultural and economic development and still remains the most favorable and important habitat 
for the human species [1]. Urban wetlands, such as streams and rivers are infrastructural landscapes. 
The hydrological and stormwater system underlying the Emerald necklace of Boston, designed by 
landscape architects in 1878–1896, indicates the ability of urban wetlands to act structurally and 
ecologically as vessels and pathways of water, if only design does not alter entirely their physical 
characteristics which has happened in many cases in the most recent years. This approach of dealing 
with urban wetlands, depictures in them a view of nature as the ‘villain’, the ‘threat’ that needs to be 
controlled [2]. Furthermore, Mossop, (2006) [3] suggests that ‘if we see landscape as an infrastructure 
which underlies other urban systems, rather than simply equating with nature or ecology, we have a 
much more workable conceptual framework for designing urban systems’. In addition, we have a 
more interdisciplinary, unified field, the landscape, for design and ecology orientated principles to 
work together. 
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Policies of the past have dealt with urban streams and rivers unilaterally, simplifying their 
management only in providing flood protection. The majority of streams in Thessaloniki have been 
extensively marginalized, excluded from any chance of connection to the citizens and the majority of 
them ended up as concrete channels of none or very limited ecological and social value. There is a 
recent global rejuvenation of the idea of urban streams acting as vessels of social life, and this 
provides opportunities for their protection and improved management. 

2. Ecology, Services and Values of Streams 

Stream ecology studies mainly involve research on (a) stream biota organisms, (b) the physical 
characteristics of streams (flow, light, temperature, dissolved oxygen, pH) and the interrelation of the 
two [4]. Acquiring knowledge on stream ecology basics ought to be a perquisite for planners, 
engineers and landscape architects. Another thing that one is to consider is that flowing waters 
provide important goods and services which humans depend on. 

Stream ecosystem services: 

(1) provide a unique natural anti-flooding mechanism, since they are the arteries and irrigation 
system of the earth. 

(2) create habitats and thus support many species of flora and fauna, including humans. 
(3) support educational purposes and act as an alive laboratory for obtaining knowledge on 

biodiversity, anti-erosion techniques etc. 
(4) improve of the microclimate, reduction temperature and the urban heat island effect. 
(5) reduce of pollution and noise via stream vegetation [5]. 
(6) Furthermore, stream ecosystems provide potable water, connect with the global cycles (water, 

carbon, etc.), transport water and sediments, C, N from land to sea. Finally, they are ‘alive’ 
infrastructure and provide aesthetic enjoyment and spiritual renewal. 

3. Restoration and Social Integration of Streams in the Urban Fabric 

The term “urban stream syndrome” describes the consistently observed ecological degradation 
of streams [6] Ecologists have described the urban stream syndrome with elevated levels of nutrients 
and contaminants, increased hydrologic flashiness, and altered biotic assemblages [7]. According to 
the European Center of River Restoration (ECRR) [8]: ‘river restoration refers to a large variety of 
ecological, physical, spatial and management measures and practices. These are aimed at restoring 
the natural state and functioning of the river system in support of biodiversity, recreation, flood 
management and landscape development’. Yet, throughout the globe, ‘traditional’ management of 
urban streams and rivers includes a highly ‘tamed’, controlled river in the form of a concretized 
channel with hardened banks. Flow control with the creation of dams and diversions highly alter 
mechanisms and processes of the riparian system. Examples include the Huangpu River in Shanghai, 
the river Nile in Egypt, Cairo etc. This humanly engineering solution provides potable water and 
water for agricultural purposes, yet eliminates almost entirely riverine ecosystem ecological 
functions. The Los Angeles river, running from Santa Suzana Mountain, is a typical example of 
practices of the past. It comprises of a concrete channel built by the U.S. Corporation of Engineers in 
response to serious flood threat posed by the snow melting in spring, combined with surface runoff 
from surrounding environments. Landscape architects, ecologists, biologists, environmentalists and 
most importantly citizens and community groups express their will for ‘restoration’, for converting 
the concrete channel into a living blue-green corridor. Numerous recent examples of urban stream 
and river restoration indicate the need for inclusion of these elements in the urban fabric and in 
everyday life of citizens. Not to mention a few (Seira, 2017) [9]: Obispo, Saint Louis USA (1999), 
Cheonggyecheon, Seoul, South Korea (2005), Sanlihe, Qian’an, China (2010–2012), Rippowam, 
Standford, USA (2012–2013), Deichgärten and Donaupark, Deggendorf, Germany (2009–2014), Aire, 
Geneva, Switzerland (2002–2015), Bottière Chênaie project, France (2008–2015), Isar river, Munich, 
Germany (2000–2011), Eleorema Toumpas (2017), etc.  
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Patten (2016) [10] describes three stream/river restoration examples, (a) the Colorado River/Glen 
Canyon Dam [11], (b) Owens River and Mono Basin and (c) Phoenix, Arizona (which receives water 
from the Colorado River). The above cases “involve decisions for riverine sustainability after citizen 
concern that include dam operations and controlled water releases for down-stream riverine 
restoration, and water management aside from dam operations for irrigation, urban use and riverine 
restoration”. Patten states that “all cases have a decision stage that determines how an altered or 
highly modified natural ecosystem will continue to produce ecosystem goods and services, that help 
maintain sustainability of the receiving urban ecosystem, while guiding attempts at sustainability of 
the natural ecosystem”. 

Many of efforts of fluvial systems restoration appear to be “research” in nature and the outcomes 
are often evaluated under the concept of ‘adaptive management’. Adaptive management also known 
as adaptive resource management (ARM) or adaptive environmental assessment and management 
(AEAM) is a structured, iterative process of robust decision making in the face of uncertainty, with 
an aim to reducing uncertainty over time via system monitoring. Fluvial ecosystems are highly 
unpredictable, seasonably changing, self-regulated systems and adaptive management, that is 
‘learning from doing’ is applied in many cases. The concept of adaptive management is not new to 
large scale design of landscapes; landscapes develop over time and new proposals for large scale 
areas such as Fresh Kills in New York and Downsview Park in Toronto are launched with this 
mentality printed across the master plans. System monitoring is a common practice among stream 
ecologists; spatio-temporal analysis helps creating ecological profiles and public preference spots and 
habits. Research and monitoring information along with the acknowledgement of the values of local 
citizens and guidance from experienced river scientists have produced approaches to restoring the 
Lower Owens River, the largest ongoing river restoration project of its kind ever undertaken in the 
United States, initiated in 2006 [12]. 

The greatest challenge facing those who study stream ecosystems and which is even more 
imperative to those challenged with the design of such ecosystems, is the reconciliation between the 
needs of humanity and those of the organism stream [13]. The success of river ecosystem maintenance 
and/or restoration is based not only on science but also on human values and public contributions 
[10]. In the long term, this dichotomy between nature and city, this exclusion of man from his first 
home, nature, the absence of knowledge and collection of experiencing nature has created a gap, a 
perplexity on how humans deal with streams and other natural elements on their endeavor of 
designing cities [14]. This relationship must be reclaimed. If ecology is the study of the relationships 
between organisms and their environment, certainly the relationship between man and urban 
streams is something to be re-examined. 

4. The Urban Stream Polygnotou 

Thessaloniki used to be a city of streams. Many researchers have studied the streams of 
Thessaloniki [15–21] and it has also been the study of academic courses. For over 20 years, the theme 
of the project given to students of architecture for the academic course ‘Landscape Architecture, open 
space design’, School of Architecture, Aristotle University of Thessaloniki, was a design for the 
streams of Thessaloniki, either Polygnotou, or Konstantinidi and others. Instructors Mary 
Ananiadou-Tzimopoulou, Maria Tratsela and other (Figure 1). 

The peripheral moat of Thessaloniki (Figure 2) is an engineered concrete channel serving as a 
flood protection mechanism for the eastern part of the city. The moat ‘blocks’ stream access to the sea 
as it cuts cross- sectionally, the east city. It crosses four municipalities, Thessaloniki, Triandria, Pilea 
end Kalamaria, having a total length of 8 km, a slope between 1% and 8% and the lowest point of its 
surface is at 25 m above sea level. The construction was complete by 1960, and with a surface area of 
4.7 km2, it collects and drains 80% of resulting waters of the natural drainage basins of eastern 
Thessaloniki. The moat is able to drain the waters from a total area of 36.6 km2. During the fifty years 
between 1896 and 1956 rapid rainfalls have been recorded. On the 3rd of November of 1937 the 
heaviest rainfall has been recorded (68 mm, one hour and 10 min). The moat has been designed on 
the basis of this rapid physical phenomenon that statistically takes place every fifty years. It is the 
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main rainwater draining channel of the city since it receives the flows of four streams: (a) 
Konstantinidi, (b) Polygnotou, (c) Kyverneion, and its bifurcations Malakopi and Eleorema and (d) 
Allatini, [20]. 

 
Figure 1. Urban streams of eastern Thessaloniki (In Greek) From left to right: Streams, 
‘Panepistimiou’, ‘Ekthesi’, ‘Kaftanzoglou’, ‘Konstantinidi’, ‘Polygnotou’, ‘Kiverneiou’, ‘Allatini’. 
Starting as Polygnotou Stream and ending up all the way to the sea as the Peripheral moat of 
Thessaloniki. Source: Karagianni, C.; 2007. 

The stream of Polygnotou (or ‘Lakos Profiti Elia’), is the starting point of the peripheral moat. It 
begins from the suburban forest of Seih–Sou, to meet ‘Toumpa’s Stream’ under Labraki Str. 
‘Toumpa’s Stream’ then merges with ‘Eleorema’ to become the peripheral moat (Figure 3). 

Polygnotou’s stream boundaries comprise of (a) from the north, the only, downstream to the 
peripheral road, part of the suburban forest of Seih-Sou, (b) the Municipal cemeteries of Malakopi to 
the north-east, (c) Parmenidou str. and Pausania str. from the east and (d) Polygnotou str. from the 
west. It’s a natural infrastructural landscape of 3.5 kh and one of the few, if not the only, stream in the 
urban fabric with an intact, almost completely natural bed. To the North, it connects with the forest 
of Seih-Sou under the peripheral motorway to meet forest recreation infrastructure. To the south, it 
crosses Labraki Str. underneath to be renamed/join Toumpa’s Stream. The value of urban stream 
Polygnotou lays basically to the fact of its degree of naturalization, indicating healthy ecological 
processes, yet evident is the urban stream syndrome due to eroded banks and invasive ground cover 
vegetation. Based on (a) physical parameters alternations such as vegetation, slope, access, degree of 
naturalization and (b) conceptual characteristics alternations such as ‘openness/closeness’ and shape, 
colour, texture and form of landscape elements, the stream can be divided in three (c) conceptual 
landscape units: (a) the forest-like ecosystem to the north, (Unit I) (b) the open gorge type landscape with 
ground cover vegetation to the middle, upstream to the Labraki Str. (Unit II) and (c) the channelized 
bank within a flat meadow-like landscape downstream the Labraki Str. (Unit III) (Figures 3 and 4). 



Proceedings 2018, 2, 576 5 of 8 

 

 
Figure 2. Streams and the peripheral moat at eastern Thessaloniki. Source: [21].  

 

Figure 3. Stream Poygnotou and landscape units Source: [21]. 
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Figure 4. Stream Polygnotou, Points of interest. Source: [21]. 

The stream’s ecological, perceptual and social value has not been studied systematically, neither 
has its role as a touristic landscape. Yet numerous points of interest underline its potential  
(Figure 5a–c). Unit II especially, which access is limited via extensive shrubbery vegetation and illegal 
housing on both sides of the banks, seems completely detached from the everyday life of citizens, 
despite the fact that on its north-east side, adjacent to the municipality cemeteries, 77th elementary 
and 23rd kindergarten school of Thessaloniki are active. Yet, the variety of shrubs, trees and ground 
cover, the alternations in its topography and the shear fact of its untamed nature, provide in close 
proximity to the urban fabric a potential cultural node. The stream’s services as a natural irrigation 
system are evident in days of heavy precipitation, yet this ability is negatively influenced by the 
debris people dump in it. Urban stream Polygnotou is a part of a bigger fluvial ecosystem, which 
starts from the Seih-Sou forest to meet the peripheral moat of Thessaloniki and ‘Eleorema’ and to 
diffuse all the way to a semi-natural delta by the sea, adjacent to the National School of Judges in 
Thessaloniki. Toumpa’s stream meets the peripheral moat and the later ends to the old ceramic 
factory Allatini. From Polygnotou to where the peripheral moat meets the national road of 
Thessaloniki-Moudanion is only a 5 kh one-way walk. Yet people prefer walking not on Polygnotou 
stream but at Toumpa’s Stream, Eleorema and the Peripheral moat due to improved access. 
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Figure 5. (a–c) Stream Polygnotou. Landscape Units: top, Unit II open gorge type landscape, bottom-left, 
Unit I the forest-like ecosystem and bottom-right, the channelized bank within a flat meadow-like landscape. 

5. Conclusions 

The understanding of urban fluvial ecosystems and their protection depends not only in 
scientific advances, quantification studies and ecological knowledge. It involves conceptualizing 
them as infrastructural landscapes capable of being part of everyday life and re-connecting them to 
the urban tissue. Due to anti-flooding policies of the past, the urban streams of Thessaloniki have 
been disconnected from the urban fabric and from people’s consciousness. Even up to date practices 
in many cases deal with them merely as hazardous landscapes which ought to be tamed, not 
involving social aspects in the design. Urban stream Polygnotou is an alive, natural specimen of 
cultural heritage. It is one of the only remaining streams in Thessaloniki with an intact bed and is part 
of a bigger water-recreation corridor, the peripheral moat of Thessaloniki. 

Policies for its management ought to address (a) the preservation of its natural history, (b) its 
connectivity to the adjacent streams and the peripheral moat and (c) any bottom-up people’s 
initiatives for use of the space.  

The urban stream Polygnotou, has the potential of becoming part of a sustainable ‘green’ 
touristic vision. Its role in urban life ought to be reconsidered as a unique opportunity emerges for 
the formation a big blue-green infrastructural landscape, running from the suburban forest of Seih-
Sou to Thermaikos bay.  
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