










	
	

Integrated approach for innovative urban green infrastructure design thinking 
 

Leila Tolderlund*  
GRP, LEED AP, University of Colorado Denver 

 
Green infrastructure projects approach and innovative design thinking is often limited or not informed 

across disciplines and more than often disregard the importance of precisely fitting / splicing the ‘green’ 
and the ‘infrastructure. As a result, they are less successful. 

This presentation will examine (real and perceived) challenges, benefits, and lessons learned 
associated with having multiple disciplines and community members come to the table to discover new 
ways nature and technology can work together. It will showcase 

trans-disciplinary innovative holistic design thinking, prototyping, testing, and construction in green 
technology materials and methods, thoughtfully and intimately combining nature and technology based 
on optimization of plant growth and system productivity. 

Creative and innovative trans-disciplinary thinking causes the ability to see new relationshipsin 
systems and networks that might not have been revealed using just one specific disciplines lens. 
Advancing an understanding of trans-disciplinary academic-professional benefits associated with 
studying combined integrated nature and technology systems can help facilitate a more successful 
discussion for improvement and maintenance of green technologies across disciplines.   
 
Corresponding author: Leila Tolderlund, Leila.Tolderlund@ucdenver.edu  
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Green Infrastructure challenges in future urban planning 
 

Clive Davies*, Maggie Roe, Raffaele Lafortezza 
Newcastle University (UK) and Università degli Studi di Bari “Aldo Moro” (Italy) 

 
Green Infrastructure has made rapid advances into European planning practice. The GREEN 

SURGE project (Green Infrastructure and Urban Biodiversity for Sustainable Urban Development and 
the Green Economy, FP7-ENV.2013.6.2-5-603567) has provided evidence to suggest that planning 
practice has still to catch up with recent developments in this field. Indeed, it is arguable that 
developments in green infrastructure are running ahead of the planning systems ability to flex and 
change. How then will Green Infrastructure fare in relation to future urban planning?  The challenges 
investigated in the presentation are: 

• How can beneficial interdisciplinary approaches be sustained in a resource limited governmental 
sector? 

• How can preeminent approaches such as those related to urban nature be incorporated without 
diminishing their distinctive contributions? 

• How might Green Infrastructure avoid being tarnished with neoliberal, gentrifying and post-truth 
epithets? 

The discussion and conclusion focuses on how Green Infrastructure can be essential urban 
infrastructure that delivers benefits to all parts of society whilst being flexible to changing needs. 
 
Corresponding author: Clive Davies, clive.davies@newcastle.ac.uk  
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Identification and presentation of the heritage potential of historic cultural 
landscapes in the Czech Republic 

 
Eva Zallmannova*, Alena Salasova 

Mendel University Brno 
Department of Landscape Planning, Faculty of Horticulture 

 
Landscape represents a key part of our life and is a specific component of our cultural heritage. In its 

variety and individuality, landscape helps create national identity and is a source of historical knowledge, 
of artistic inspiration, and the carrier of environmental and economical values. Culturally and historically 
significant areas (harmonically preserved landscapes with visible traces of human activity, which are 
designated as historical cultural landscapes in the system of heritage preservation) require responsible 
and systematic care, which must be based on the identification of these areas and quality identification 
of their heritage values. This is the primary condition of their territorial definition, responsible regulation 
of their further development through presentation to various target groups. Such care should include areas 
that are already covered under heritage designation, but mainly areas with high heritage potential that 
need to be defined (including those that are not included under legal protection yet).  

Protection of areas with historical values is the subject of several international conventions which the 
Czech Republic has joined as well. These are namely the Convention Concerning the Protection of the 
World Cultural and Natural Heritage (CCPWCNH), Convention for the Protection of the Architectural 
Heritage of Europe, and European Landscape Convention. The executive directive of the CCPWCNH, 
adopted in 1992 on the 16th meeting of the UNESCO World Heritage Committee in Santa Fe defined 
cultural landscapes as combined works of nature and man, which document the evolution of the human 
society and its settlements throughout the history, under the influence of physical limitations and/or 
opportunities determined by their natural environment and the influence of gradual social, economical, 
and cultural influences, internal and external.  

In the Czech Republic, landscape protection is performed by various laws and resorts of 
administration. To protect historical cultural landscape the primary legislative tool is the Heritage Act, 
which covers the care of heritage reserves and heritage zones. Other legislative tools include the Act on 
Nature and Landscape Protection and the Building Act.  

Improving the existing system of protecting and preserving the historical cultural landscape and the 
institute of the landscape heritage zones is the goal of a recent interdisciplinary national and cultural 
identity research project No DG16P02M034 titled “Identification and Presentation of the Heritage 
Potential of Historical Cultural Landscape in the Czech Republic” recognised by the Ministry of Culture 
of the Czech Republic for the period of 2016 – 2020. The effort is to build on the outcomes of previous 
research projects and to further develop the interdisciplinary collaboration in historical cultural 
landscape, which is performed between the Silva Tarouca Research Institute for Landscape and 
Ornamental Horticulture, National Heritage Institute, Czech University of Technology, and Mendel 
University.  

The aim of the project is to identify, document and present findings on values of the historic cultural 
landscapes with a heritage potential; to elaborate existing scheme of protection based on monument 
conservation zones through identifying the typological base in order to recognize the potential of 
protecting previously unprotected parts of the historical cultural landscape; to raise awareness and 
protection of the values of historical cultural landscapes as an important part of national identity, cultural 
heritage and implementation of international conventions. 
 
Corresponding author:  Eva Zallmannova, zallmannova@seznam.cz  
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Blue green infrastructures to reinforce cultural promotion of landscapes: a 
proposal for the Vesuvian coastal area 

 
Marialuce Stanganelli*, Beatrice Faggiano, Francesco Silvestri, Carlo Gerundo, Maria Perillo 

Department of Civil, Architectural and Environmental Engineering, University of Naples Federico II 
 
Blue Green Infrastructures could have an important role in improving climate adaptation, decrease 

vulnerability to natural risks, and enhance ecological performances of landscapes. Many times these 
targets hardly emerge as priorities of urban actions due to the endemic lack of economic resources. 
Therefore, linking these targets to economic development goals could get urban policy makers actively 
involved in the creation of blue green infrastructures. 

Our proposal consists in giving to blue green infrastructures a use value for communities and all the 
people using territories and urban areas for daily life or in special occasions, as cultural events. 

The case study presented is the coastal area near the Vesuvius, in the metropolitan area of Naples. 
This area is plenty of archaeological resources, landscape values and natural assets, which have a scarce 
accessibility and never have been considered as an integrate and unitary system. Notwithstanding the 
high value of these cultural resources, tourism neglects this area. Moreover, during last decades the area 
has seen a rapid urbanization mainly based on illegal urban development, giving raise to pollution, 
natural resources decay, ecological fragmentation and erosion of agricultural soil. 

In addition, a high seismic and volcanic risk affects the area due to the Vesuvius, forcing urban 
authorities to plan emergency paths in a high densely urbanized area in order to reduce the traffic flows 
on existing evacuation routes. 

The idea of the  paper is to join the regulative and regenerative function of blue green infrastructures 
with the enhancement of cultural resources of the area and with the risk management, designing a 
network of blue green infrastructures crossing the area and able to reconcile different needs. 
 
Corresponding author:  Marialuce Stanganelli, stangane@unina.it 
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Evaluation of University Campuses in terms of Urban Green Area and Green 
Infrastructure; Black Sea Technical University, Kanuni Campus (Trabzon-Turkey) 

Example 
 

Aslı Gözde Gel, Cengiz Acar* 
Karadeniz Technical University, Faculty of Forestry, Landscape Architecture Department 

 
A significant indicator for the level of civilization and development of nations is the existence and 

quality of urban green areas. Thus, by providing for physical and cognitive needs of individuals, urban 
green area planning and sustainability contribute to the ecologic and economic improvement in 
improvement of environmental quality. 

Green infrastructure is one of the innovative protection models for the conservation and sustainability 
of natural resources. In addition to its natural and functional benefits to the ecosystem, it provides a 
cultural link between open spaces and urban landscape. It is also very important in terms of positive effects 
on human health and contribution to biodiversity. An urban space, the university campus, in addition to 
being an area of education and instruction, is important in terms of urban identity as well. Karadeniz 
Technical University, established on May 20, 1955, is the first university in Turkey found outside Istanbul 
and Ankara provinces. Kanuni Campus of the university is located at a very central location in the city. 

In this study; The level of green area qualification of the KTÜ Kanuni Campus and its contribution to 
the urban landscape has been researched and it has been aimed to determine the potential of green 
infrastructure and its contribution to ecosystem services. In the three main titles for revealing the current 
situation, identity cards were created in line with the specified criteria. These criteria were evaluated and 
analyzed for each study area. Thus, the potentials of the green area within the city of the campus have 
been identified and strategies for analyzing and increasing the current situation have been determined. 
 
Corresponding author:  Cengiz Acar, cengiz@ktu.edu.tr 
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Between tree lovers and tree haters - drivers of public perception regarding street 
trees and its implications on green infrastructure 

 
Cláudia Oliveira Fernandes*1, Silva, Isabel Martinho da Silva1, Leonardo Costa2, Isabel Lufinha3, Catarina 

Teixeira1 
Department of Geosciences, Environment and Spatial Planning, School of Sciences, University of Porto 

 
Street trees can play an important role in the urban green infrastructure. However, changes in the 

urban fabric often have perverse effects on the structure, diversity and performance of street trees. This 
research explores how changes in the urban fabric affect the performance and the public perception of 
street trees. 

The study took place in the city of Porto, Portugal, and examined more than 800 trees located in 
coastal neighbourhood of Foz. Street tree planting in this area began in the 1930’s, when the urban fabric 
was dominated by single family houses. In the second half of the 20th century, multi-story housing 
gradually substituted for single family detached houses. This marked the beginning of the conflict among 
street trees, buildings and residents, which has been increasing with the growth and ageing of trees. 

The working methodology includes: 1) a characterization of each street; 2) a tree inventory and 
diagnosis; 3) a survey to evaluate public attitudes and perceptions on street trees. All the surveyed trees 
showed some signs of health problems related with severe pruning and overall limiting growth 
conditions. While more than 90% of the respondents assumed themselves as tree lovers, almost 30% felt 
that the trees were not well planted in the surveyed streets. Results of the survey on the public perception 
showed that some public perceived the problems identified by the experts during the inventory and 
characterization of streets and trees. 

These results demanded for a character preserving intervention (streets with trees) while increasing 
diversity, improving aesthetic quality and mitigating existing and predictable conflicts, thus contributing 
for a better integration of the trees in the urban fabric. 
 
Corresponding author:  Cláudia Oliveira Fernandes, cofernandes@fc.up.pt 
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Nature protected areas as a core part of Green Infrastructure in Warsaw – threats 
and possibilities 

 
Maciej Wasilewski*, Anna Janus 

Warsaw University of Life Sciences SGGW, 
Faculty of Horticulture, Biotechnology and Landscape Architecture 

 
The study focuses on nature protected areas in Warsaw which constitute a core part of a green 

infrastructure of the city. Because of their high ecological, hydrological and climatic values as well as 
social benefits for city inhabitants, these areas positively influence people’s comfort of life and contribute 
to a mitigation of climate changes. A current urbanization pressure and spatial policy regulations, 
however, result in a decrease of open areas in a city which very often leads to the isolation of nature 
protected areas and, as a consequence, affects negatively their functioning. GIS land cover analyses 
helped to identify the structure and spatial layout of these areas as well as their spatial relations to other 
open areas. The city of Warsaw prepared several documents so far that aim to preserve ecological and 
landscape values in the city scale, e.g. the Warsaw Natural System. However, because of a strong 
development pressure the areas indicated in these strategies as green areas are currently gradually built 
over. Due to lack of legal force, the strategies are not fully implemented. The study investigates the 
regulations of Local Development Plans which, in fact, play a decisive role in the spatial development of 
Warsaw. The authors assess how an extent and spatial layout of existing open areas, especially in the 
vicinity of nature protection areas, are going to change. The authors also  aimed to determine the main 
human activities that threaten the functioning of areas that are under protection. A recognition of existing 
problems in the spatial policy regulations – in terms of nature protection in the city – is a key to the 
successful implementation of Green Infrastructure in Warsaw. 
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Relationship between green areas and construction buildings in Tirana, 
Albania 

 
Eneida Haska1*, Hajri Haska2 

1  Polytechnic University, Faculty of Architecture, Tirana, Albania 
2.  Agricultural University, Faculty of Forestry Science, Tirana, Albania 

 
We can define Tirana as a new city in our country for his historical value and the architectural 

buildings that we have here. If you take a first look at this city it would seem like it has a high % of 
green around, but in fact compared to the level of population and the buildings per hight its very little. 

The lack of green areas as it is known it causes enviromental issues. Environmental pollution is 
caused by heavy traffic, low quality fuels, old vehicles, new constructions which do not meet 
environmental standards, burning of waste in the city and in Sharra landfill, destroyed infrastructure all 
over the country and the disappearing green spaces. 

 It is by law that every new building that you are going to project including the plans, sections, 
analyses, facades etc, has his specific area dedicated for recreation and green surface, that concludes 
around 40% of the counstructing site. 

Even if the law says so the staticits above all says that Tirana is today the capital with the most polluted 
air in Europe. The current situation of the environment, especially in the urban area is pathetic.   

We need to think more about the future and to do so we need to focus more on the place that we live 
and act urgently to: 

- Preserving existing spaces through calling a local referendum 
- Building new parks in the extra urban zones, especially in the north and western part of Tirana.  
- Greening some parks or public spaces which are currently covered in concrete. 

 
Corresponding author: Eneida Haska, ehaska@outlook.com 
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Establish the green infrastructure and ecosystem-based disaster risk reduction for 
the restoration efforts following the Kumamoto earthquake 

 
Naoko Fujita*1, Naoto Tanaka2, Yu Shibata3 

1 Kyushu University, Fukuoka, Japan, 2 Kumamoto University, Kumamoto, Japan, 
 3 Prefectural University of Kumamoto, Kumamoto, Japan 

  
Japan is one of the most seismically active areas on Earth, accounting for about 20% of global quakes 

of magnitude 6.0 or greater. The magnitude-7.3 quake hit at a depth of 10km at 01:25 on Saturday 16 
April 2016 (15:25 GMT on Friday) in Kumamoto Prefecture in Kyushu region, Japan, and a foreshock 
earthquake with a magnitude-6.2 at quake hit at a depth of 11km at 21:26 on 14 April in same area. This 
series of earthquakes was named The 2016 Kumamoto Earthquakes. We are currently exploring solutions 
to minimize the impacts of natural disasters and landscape changes by focusing on green infrastructure 
and ecosystem-based disaster risk reduction in Minamiaso Village in Aso District, Kumamoto Prefecture. 
It is important to understand the process of historical transition with regard to the occurrence of natural 
disasters in such areas. In this study, we describe the effects of the location and design of sacred places, 
such as shrines, with consideration of security against natural disasters, and the ecological and biocultural 
characteristics of the selected site. Shrine forests are protected and managed in near-natural conditions 
for purposes of religious worship, and many are located in ecologically rich areas. It was found that 
shrines tend to be dispersed in certain areas. 68% of shrines have been built on slopes. To investigate the 
geographical features and their relationship with ecological resources, a continuous green space was 
generated by forming a buffer between the spaces of forests that include shrines and the surrounding 
green space. Many shrine forests are located in areas considered safe from the effects of natural disasters, 
and placed under legislative protection by being designated as national or regional monuments of 
historical value. 
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 Greenery structure in the huge housing estates areas in Poland 
before and after political system transformation. The city of Poznan as case study 

 
Marta Szejnfeld*, Hanna Szymczak, Grzegorz Kmiecik 

Poznan University of Life Sciences, Department of Urban Planning and Architecture 
 
The huge housing estates are a permanent and distinctive element of the townscape in Poland and 

the other post-communist countries. Built in the second half of the twentieth century in response to the 
enormous housing shortage caused by Second World War damages and at the same time with its impetus 
and the scale superbly became part of trends of the socialist urban planning. These spectacular 
investments, built according to the contemporary ideology were a word of subordinating all aspects of 
life to the communist frenzy.  Comprehensively planned, with full infrastructure they were an example 
of a model of a unit, which satisfied the needs of all of their inhabitants. In such units the green areas 
had to satisfy the needs of the rest and recreation, simultaneously creating the clear structure dividing 
housing units. 

How, after the political transformation in 1989, do these units function now? What happened with 
the vision of housing estates wrapped in green areas, to which every resident is having access? The pace 
as well as the scale of social-economic changes which started after knocking the communism down 
caused the avalanche of problems which firmly hurt exactly such green areas as well as put the row of 
challenges which we are currently facing. 
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Effects of urban transformation on ecosystem services in valleys ‘Zağnos valley 
example – Trabzon, Turkey’ 

 
Asli Gözde Gel1*, Cengiz Acar1, Elif Şatiroğlu2 

1Karadeniz Teknik University, Department of Landscape Architecture, Trabzon-Turkey, 2Ordu University, 
Department of Landscape Architecture, Ordu-Turkey 

 
Concept of Urban Transformation is defined as a "Comprehensive Vision and Action" aimed at 

providing a permanent solution to the economic, physical, social and environmental conditions of a 
region that is in the process of resolving urban problems and undergoing a change. The need for 
transformation in cities is due to the distortions in urban areas, economic and social systems. As a result 
of the irregular construction and unplanned urbanization in the past, Turkey needs urban transformation 
projects in many places. 

The relationship between ecosystem services and cities is complex and multifaceted. In urban areas, 
the land cover of un-urbanized areas includes different typologies. These areas are semi-natural, covered 
by significant vegetation within urban borders, and are generally part of urban green infrastructure and 
agricultural areas that offer ecosystem services and have different physical characteristics, social and 
ecological functions. 

For a city, the valleys are very important both in terms of recreational use value and contribution to 
city health and quality of life. Valleys can also increase the potential of urban landscapes. Zağnos Valley 
is a transitional zone in the city center. It was declared by the Municipal Assembly in 2005 as the 'urban 
transformation area'. Urban transformation studies have been completed and the valley is now used as a 
recreational landscape area. 

In this study, changes in pre- and post-urban transformation were determined by analyzing the present 
situation of Zağnos valley in terms of ecosystem services and green infrastructure possibilities. Thus, the 
contributions of the valleys, which are very important in the city of Trabzon, to the ecosystem services 
have been examined.  
Corresponding author:  Aslı Gözde GEL, gozdeomeroglu@gmail.com 
  

273



	
	

Green road infrastructure in Cittaslow Towns – case study of Poland 
 

Agnieszka Jaszczak* 
Department of Landscape Architecture, University of Warmia and Mazury in Olsztyn 

Poland 
 

Transportation infrastructure is a significant component of these settlement structures, and planning 
its development is one of the major tasks of spatial planning both in urbanised areas and outside them. 
That is why it is important to the proper planning of green space in the small towns with particular 
importance, eg. in the Cittaslow towns. 

The Cittaslow movement emphasizes the importance of public space, esthetic surroundings, 
infrastructure and green areas. Due to the proper employment of greenery, the streets in small towns may 
be safe and aesthetically pleasing. With the use of greenery it is possible to reduce, to a large extent, the 
adverse effects of vehicular traffic associated with the road traffic hazards, excessive exhaust fumes and 
noise emissions, or transport-related vibrations. Moreover, appropriate arrangements enable the 
application of greenery as natural components facilitating the traffic calming, and using it in order to 
create aesthetic and permanently calmed traffic zones. This is how safe public spaces are established, 
which are friendly towards local communities and providing them excellent conditions for the social 
neighbourly life (Jamrozik 2009, Jaszczak and Zukowska, 2012). 

This paper deals with a concept of planning transport infrastructure based on the principle of 
establishing spheres and shared spaces. Examples of how roads and their environs can be planned in one 
of Polish Cittaslow Town (Biskupiec) are presented. The research consisted in collecting sources and 
interpreting information and documents. Other than monographic research, the author has made 
landscape and space analysis in city centre, has conducted pre-project study and has made a project for 
main square and traffic zones that was later implemented. Adding greenery to a traffic calming measure 
can improve it both aesthetically and functionally.  

The issues raised in this paper are an attempt to find an answer to an important and by no means a 
rhetorical question: how to reach a compromise between eco-friendly actions undertaken to manage the 
landscape, including urban green areas, and the prerequisites that must be taken into consideration when 
planning transport infrastructure and improving road safety? 
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Integration of green infrastructure in landscape plans in Turkey 
 

Cengiz Acar*1, Gör.Duygu Akyol1, Orman Mühendisi Murat Demir2 
1 Karadeniz Technical University Forestry Faculty Department of Landscape Architecture, 61080 

Trabzon-Turkey 
2 Forest and Water Affairs Ministry 11th Regional Directorate Samsun Branch Directorate, Samsun 

 
Today, concepts such as climate change, biodiversity and sustainability bring about significant 

changes in the shaping of living environments and in the content of planning and design tools that 
provide them. Traditional urban planning and design practices against existing and multi-component 
(ecological, social and spatial) issues such as sustainable urban development, future urban scenarios, 
multicultural life, existing legal and managerial mechanisms may be inadequate. Ecological urban 
planning is aimed at expanding the fields of activity of occupational disciplines such as ecological or 
sustainable urban design, green infrastructure, new urbanism, green urbanism, green architecture, as 
well as bringing effective and alternative solutions to the above-mentioned issues. 

With the legislation regulated in Turkey in 2010, changes in authority have been made in the context 
of management at urban scale. Within the scope of these changes, the place of landscape planning in 
the planning hierarchy has not been defined, so environmental pollution, destruction of natural and 
cultural values, ecological problems, natural and cultural losses due to population pressure. The physical 
plans produced by this approach, which considers natural ecosystems as a separate phenomenon, are far 
from being able to produce solutions for day-to-day solutions and to solve long-term problems. 

Within this scope, the borders of the Metropolitan Municipality of Samsun city were selected as the 
study area and the most important "landscape infrastructure" of the Kızılırmak Delta city located within 
the borders will be studied. Kızılırmak Delta; It has an area of 56,000 hectares, of which 12,000 hectares 
are in the wetland regime and 21,700 hectares are Ramsar Field. It is the only wetland on the Black Sea 
coast of our country that has its natural characteristics protected to a great extent by the existence of 
different living areas such as sea, rivers, lakes, reeds, swamps, meadows, pastures, forests, sand dunes 
and agricultural areas together with important biological diversity And entered the UNESCO Interim 
List of Natural Heritage. It was determined that all natural and cultural analyzes and analysis results 
were not found in the plan hierarchy in the central and local level within the scope of the study for delta 
which contains all these features and it was aimed to create a planning management proposal by 
examining the field in the context of green infrastructure. 
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275



	
	

Treescape design - From forest ecosystem services to spatial forest 
configurations for an urbanized territory 

 
Bjoke Carron* 

KU Leuven - Department of Architecture 
 

Flanders is one of the least forested areas in Europe and, because of the typical ‘dispersed urbanity’, 
only a pattern of many small and few larger fragments of open space – including forests – remains. There 
is an undeniable and urgent need for more trees and larger forest areas in a robust open space, in order to 
ensure the provision of necessary ecosystem services. In a metropolitan area, this forest assignment 
requires a design approach on a landscape scale and new spatial concepts based on the multiple use of 
space. 

In this context, the PhD project ‘Treescape design’ (started October 2016), introduces the concept of 
forest configurations. The aim is to generate new spatial design concepts for forest expansion in relation 
to more urban land use in the fragmented spatial context of Flanders, based on the optimization of 
ecosystem services benefits for society and using ‘landscape research by design’ as methodology. 
Starting from a selection of forest ecosystem services, the relation between these services and spatial 
criteria is set in diagrams and transformed into spatial design principles for trees and forests. Then, new 
concepts for forest configurations are developed and applied in the design of a treescape for case study 
areas. Treescape refers to tree and forest vegetation systems as landscape architectural interventions on 
a larger scale. Potential forest configurations are: residential forest (dwellings with woodland gardens), 
business forest (wooded business park), agricultural forest (food forests). 

At this moment all 'potentially to be afforested' open space units in the city region of Ghent are defined. 
By the time of the conference, it will be possible to present the first results of an evolutionary design 
process towards a treescape for this region. 
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The green future of Naples’ metropolitan area 
 

Clelia Cirillo*, Luigi Scarpa, Giovanna Acampora, Barbara Bertoli, Marina Russo 
Consiglio Nazionale delle Ricerche (CNR) - Istituto di Biologia Agroambientale e Forestale (IBAF) 

Napoli 
 

The future of regional and urban planning is oriented, slowly but surely, towards the integration 
between territorial and ecological planning. The aim to be pursued by future planning is sustainability, 
and this unfailingly requires a usage of the territory more careful towards the themes of landscape and 
ecology; this means to point out the limits of compatibility and usage which are necessary to grant 
environmental protection and the conservation of biodiversity. In Italy, to give environmental value to 
planning activities it is necessary to fill the gap that comes from the absolute shortage of environmental 
data in processes of territorial and urban planning, introducing a survey phase of the studied areas. In this 
respect, the planning of green infrastructures is aimed at planning actions thought to respond not only to 
recreational and landscape exigencies in urban and extra-urban areas, but mainly to increase cities’ 
resilience towards the pollution given by the human factor on environmental matrix. This paper aims at 
realizing the fine-tuning of a totally sustainable settlement pattern for Naples and its metropolitan 
territory, based on the valorization of disused areas and hypothesizing restoration, recovery, 
reconstruction and reuse of urbanized areas activities.  

To grant protection of biodiversity and natural areas, it is necessary to that the management of the 
metropolitan area is oriented towards the ecosystem management of urban and extra-urban green areas. 
The structural component and teh natural conformation of Naples metropolitan area’s territory are a great 
environmental reservoir; as a trait d’union between the historical city, its northern suburbs and the 
municipalities that form the first north-western conurbation is the green infrastructure that extends from 
Campi Flegrei to Capodimonte. 
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“Trees of Public Interest” - a management tool for urban forest monitoring 
 

Cláudia Oliveira Fernandes*1, Diogo Lourenço2, Isabel Lufinha 3, Catarina Teixeira1 
Department of Geosciences, Environment and Spatial Planning, School of Sciences, University of Porto 

1 Research Centre in Biodiversity and Genetic Resources (CIBIO)  
2 School of Sciences, University of Porto  

3 City Hall of Porto, Municipal Department of Gardens 
  

 This study focus on remarkable urban trees, which are an indivisible part of the urban forest and 
constitute a heritage of very high ecological, cultural and historical value, instrumental to the ecological 
and social dynamics within the city. 

This work took place in Porto, Northern of Portugal, a medium size city (near 240 000 hab.) that 
owns an important collection of historic squares and gardens filled with ancient trees, of monumental 
sizes and wide range of species, both native and ornamental exotic. 

Since 1938, Portuguese legislation has a specific classification for remarkable trees, classifying 
them as “Trees of Public Interest”, aiming at its preservation and protection. This classification is 
granted by the Institute of Nature and Forest Conservation (ICNF) and applied “to forest, woods or 
groves, arboretums, alleys and gardens of botanical, historic, scenic or artistic interest, as well as to 
isolated specimens which by their representativeness, rarity, size, age, history, cultural significance or 
scenic backdrop, might be considered of relevant public interest and recommend its careful 
conservation.”  

The goals were to identify and map (ArcGIS 10.2.1) all trees or groups of trees liable to classification 
and prepare the applications. The methodology involved an extensive literature review and field work. 
For all trees dendrometric and physiological parameters were measured and assessed their health. 

The final group of “Trees of Public Interest”, integrate a roadmap that explains to Porto inhabitants 
and visitors their importance for the city's identity and environmental performance. Recognizing the 
challenges of the management of these trees, at the expenses of the municipality, a set of strategic 
guidelines were also compiled. 
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Green and compact? Green infrastructures and land-use dynamics of EU cities in 
the light of future urban planning 

 
Chiara Cortinovis*1, 2, Davide Geneletti 1, Dagmar Haase 2, 3, 4 

1 University of Trento, Department of Civil, Environmental and Mechanical Engineering, Italy 
2 Humboldt-Universität zu Berlin, Geographisches Institut, Germany 

3 Helmholtz Centre for Environmental Research - UFZ, Department of Computational Landscape Ecology, 
Germany 

4 Wallenberg-Professor at the SLU, Alnarp, Sweden 
 

The availability and spatial distribution of green infrastructures in cities is driven by complex land-
use dynamics. The goal of increasing the amount and the quality of green is in clear competition with 
the growing per-capita demand of urban land. Moreover, other sustainable planning paradigms, such as 
the compact city, high density, in-fill development, and there-use of brownfields, may conflict with the 
enhancement of green infrastructures. 

Our research aims to investigate how different development dynamics of European cities (>100.000 
inhabitants) affect the availability and spatial distribution of urban green infrastructures. We analyzed a 
large sample of 180 EU cities, comparing high-resolution land use maps for the years 2006 and 2012. 
Quantitative indicators of density and land-use changes as proxies of different development dynamics 
are coupled with qualitative indicators that describe their spatial outcomes on the ground: a set of 
landscape metrics is used to assess both compactness of the city and quality of green infrastructures, in 
particular their connectivity and proximity.  

Our results show that in the majority of the analyzed cities, the total area of green spaces declined. 
In the cases where the amount of per-capita green increased, this can be interpreted as a consequence of 
shrinkage rather than the result of a successful implementation of greening strategies. At the same time, 
in many cities, especially growing, small and medium-sized cities, brownfields and other lands with no 
current use increased. Changes between the two reference years are discussed and compared with 
possible future scenarios (e.g., the conversion of brownfields into new green spaces), to provide insights 
that can guide planning strategies for the future of European cities. 
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Green infrastructure provide numerous ecosystem services that affect positively the people’s lives. 

However, is recognized that exist inequality in the distribution of the urban green infrastructure that 
results in environmental justice issues. The well-off classes have more access to the qualified green 
urban spaces than the minorities, elderly or disabled people. In an attempt to control this inequality, 
several requalification projects in the poor neighbourhoods have been promoted. However, when the 
projects are not integrated with the urban green space framework it can results in an urban green space 
paradox of gentrification (Wolch, Byrneb, & Newell, 2014). These phenomenon is arising in 
consequence of landscape improvement that increase the cost of housing and deprived residents may 
not be able to support the cost of life. This results in the exclusion or displacement of the poor residents, 
who should benefit from the ecosystem services provided by the new green space. In turn, the residents 
will return to live in a degraded neighbourhood, with low access to green infrastructure. The purpose of 
this paper is to analyse case studies of soviet-era housing blocks in Estonia and propose solutions to 
avoid the green gentrification phenomenon controlling the inequality between the green infrastructure 
in the city heart and the green infrastructure in those poor neighbourhoods. 
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Cities face major challenges caused by an increased urbanization and climate change. Extreme 

weather events, may induce major economic consequences for society, enterprises and individual 
citizens. Additionally, the cities need to handle increasing social and economic inequalities. 
Traditionally, technical solutions, such as storm water management dominate the solutions for urban 
challenges, but nature also offers solutions and in recent years’ the concept nature-based solutions 
(NBS) have been emphasized as alternative green options for managing sustainable cities. 

The five-year long project will (1) examine how NBS are spatially distributed in Swedish cities and 
how this influence which functions (ecosystem services) they contribute with to meet urban challenges, 
(2) examine if NBS can be optimally distributed in urban spaces in relation to biophysical and socio-
economic factors, and how NBS counteract or contribute to social equality, and (3) identify barriers 
and drivers in the implementation of NBS in the municipal administration to support a successful use 
of NBS in cities. In a final step (4), the project will synthesize the knowledge base and develop future 
scenarios for how the spatial distribution of NBS can be optimized for efficient climate adaptations and 
simultaneously increase human well-being and social equality. The project will take a transdisciplinary 
approach, utilizing a broad expertise of various research disciplines and a reference group of 
stakeholders from Swedish municipal administrations, national and regional authorities and other 
organizations. 

Tight collaboration with the stakeholder group will ensure that the project get continuous feedback 
on research questions, scenarios, processes and models and that the results get a “real-world” testing. 
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The aim of this study is to determine needs and possibilities of transformation of the existing 

residential areas in terms of their importance to be a part of the green infrastructure of the city. The 
work focuses on efficiency of nature processes, greenery standard impacting the recreational areas 
and a quality of life of city residents. The work raises also the possibility of development ofhousing 
estates in order to adapt to the anticipated effects of climate changes, in particular: heate waves, 
torrential rains, strong winds and to improve the climate ofthe whole city. The subject ofthe research 
are various types ofWarsaw residential areas: the estates built in 70-90s, housing developments, 
modem sustainable housing estates. The authors define green elements of development that build 
green infrastructure in a locai scale. The conducted analyses present examples of good practices that 
shape sustainable residential areas, which create favorable conditions for life and take into account 
the problems of modem cities of XXI century. 
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The evaluation of cities caused by urban sprawl have had a long tradition. One of the analysis method 
of urban sprawl is rural-to-urban transects. This American approach based on the concept of ecological 
transect, which are used to describe changes in habitat over some gradient. There is a lot of investigations 
which have applied rural-to-urban transects, but the research focus on urban and socio-economic issues, 
rarely on environmental aspects. The main aim of present study was to evaluate the effect of green 
infrastructure on determination of rural-to-urban transects in Poznań city (Poland). Poznań city is one of 
the largest city in Poland. The city has a long development history and a specific spatial and functional 
structure – the wedge-ring system of green area which bases on river valleys. In the study the eight rural-
to-urban transects were determined: four basic located in the built-up areas and four auxiliary located in 
green areas. The transects extend from urban core to the boundaries of the city. To evaluate the effect of 
green infrastructure on determination of rural-to-urban transects, the landscape metrics were calculated 
using the FRAGSTATS 4.2 software. 

The obtained results showed that method of rural-to-urban transects is not adequate for certain cities, 
especially for these with difficult spatial and functional structure. In the Poznań city only urban core and 
center zone were not disturbed. The determination of another transect zones was difficult, because the 
green areas were mixed with built-up areas. This situation refers to many European cities, hence the 
American method of rural-to-urban transects should be modified with taking into consideration various 
kinds of green infrastructure, such as parks, gardens or cemeteries. 
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The paper presents our point of view and a multi-criteria method for unitary projects related to open 

spaces along urban road networks, considering them as integral part of broader landscape systems and 
therefore as an unmissable opportunity for the construction of green infrastructures. The extension of 
roads networks and the evolution of their typologies have gradually gone creating a remarkable 
repertoire of new types of open spaces which, despite their small individual extension, on the whole can 
no longer be neglected. In fact, an innovative urban planning can offer the possibility of transforming 
these residual spaces into a distinctive feature of the city, into a green infrastructure with a landscape 
value. Within this framework, we present a pilot case on green spaces inside and adjacent to urban 
roundabouts of the City of Imola (Bologna), in the Emilia Romagna Region (Italy). They have been 
conceived as interface elements between infrastructure and cityscapes, and in particular as gardens, in 
order to improve the cultural of the sites and a responsible use of environmental resources, evaluating 
also the need for sustainable construction and management solutions. By means of a systemic and cross-
scale approach, our proposal about roundabouts landscaping is based on a combination of multiple 
design issues (scenic values, landscape ecology, socio-economic sustainability) and specific characters 
of the context, with the aim of fulfilling aesthetic and functional requirements at the landscape level. 
The study defines spatial composition criteria, vegetation abacus and maintenance plans, articulated 
according to the various systems we identified and the following greening categories: Wild Flowers 
areas, Urban Groves, Rain Gardens, Dry Gardens. 
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A resilient city is designed with consideration on social wellbeing, on natural capital restoration 

creating the smallest possible ecological footprint and on climate change adaptation and mitigation. The 
purpose of this paper is to present a feasibility study that proposes a formal and aesthetic solution with 
respect to the spirit of place, with landscape integration of the infrastructures and embedment of 
sustainability techniques in a conceptual level Masterplan of a new industrial park in the Portuguese city 
of Tavira. It proposes a multi-modal transportation system solution, it promotes green infrastructure 
interconnected with the hinterland green areas and mixed-use multifunctional landscapes, it endorse a 

decrease in impervious surfaces and enhance efforts to reduce energy use adopting renewable energy 
lighting solutions and green-roofs/walls using native vegetation and urban allotments to decrease heat 
island effect. It recommends compactness of the urbanized areas to save soil and facilitate the integration 
in the environment. In this study it is demonstrated that ustainable landscape design in industrial setting 
may assure a quality and prestige living environment. The authors acknowledge the financial support 
given by EU under Project INSPIRATION, H2020-SC5-2014-642372: Integrated Spatial PlannIng, land 
use and soil management Research Action and project WARECAMO: Establishing new scientific and 
research networking in the field of water reservoir storage capacity monitoring addressing the issue of 
climate change. 
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Urban green infrastructures represent a concept increasingly used both by scientist and public 

administration due to their ecological, economic and social benefits they provide for the sustainable 
development of settlements. In Romania, the development of integrative urban infrastructures is facing 
challenges represented by the planning regulation, strategy of public administrations and perception of 
different actors involved in the processes. 

Our study starts from the development policies and strategies of Romanian cities for the past 5 years, 
analyzed using a standard data format filled in by 4 encoders, which extracted information about the 
presence/absence of green infrastructures, specific objectives, indicators for monitoring. The information 
was analyzed using statistical indicators that allowed us to extract the main principles adopted by local 
authorities, group cities according to their approach of green infrastructures and present knowledge gaps 
which should be covered for an integrated development of urban infrastructures at city level.  
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Over the last centuries, the urban planning process has led to forming numerous “vacant” spaces, 

which can be articulated or not, urban and / or peri-urban. Such spaces are mostly at the “perceptual 
and physical” margin, “pending” places that downtime the “turning point”. According to the green 
infrastructure concept, negative effects of such planning approach can be adjusted by adapting built 
elements on eco-environmental context. 

What would be the purpose of a pioneer planning? Should be constructing “in” the context or 
constructing “the” context? The proposed hypothesis foresees a reversal of tendency: composing new 
landscapes which can contain new infrastructures. Posterior adaptation of Infrastructures will be 
overturned by adequate landscapes as a prior design. These infrastructures are the product of a 
combination of articulated and complex landscapes, where the recognition of the empty complexity 
becomes the disciplinary principles for all built elements. The base criterion for the realization of new 
green infrastructure, is the composition of contextual mosaics. Such context is highly sustainable for 
the new infrastructure complex. 

According to the analytical parameters of information and spatial relationships (geoprocessing), will 
be identified four criteria for the spatial organization of context as infrastructure base: territorial 
dimension, distance from existing infrastructure, density of construction and environmental quality. 
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The low differentiation of touristic products allied to environmental degradation derived from climate 
change put the sun & beach touristic destinations, like Algarve Region, southern of Portugal, in a fragile 
situation to future challenges. 

Actually, the sun & beach tourism in this Mediterranean climate region is already showing signs of 
decline, which, linked to future climate change, sea level rise and the potential beach area reduction, 
may constrain the resilience of a region that strongly depends on this type of tourism. 

In this context, this article discusses an innovative strategy of regional resilience enhancement which 
could involve, on one hand, the containment of trend coastal urban expansion and, on the other, the 
consolidation of other sustainable tourism products, such as nature-based tourism and cultural-landscape 
touring, sustained on green infrastructure as a cultural adaptation strategy, diversifying in a competitive 
way the regional development basis, diminishing regional asymmetries between coastal and interior 
areas, and outlining a green infrastructure approach as a tool to inform the current practices in spatial 
planning. 
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Under prognosis according urban dwellers number urbanization level in Lithuania in 2020 

will reach 75 %. However, since joining EU (2004) total number of Lithuanian population 
decreased by 15 %. Nowadays urban development trends shows, that it is becoming common in 
Lithuania “the urbanization without growth of urban dwellers”. Urban sprawl into periurban 
areas without the growth of urban dwellers number causes irrational use of energy, land, nature 
resources, increase the expenses of public infrastructure. By incomprehensive urban planning it 
could be problematic to ensure forest ecosystem services for urban societies later. 

Research on forest accessibility and citizens’ needs is ongoing worldwide. The aim of this 
study was to assess urban dwellers preferences to urban forests in Lithuania case, particularly –  
their accessibly for daily use. Questionnaires (carried out in 2015-2016, more than 900 
respondents) results were analyzed on questions of urban dwellers attitude on forests areas 
accessibility and their use. Multivariate analysis methods were applied to analyze the reasons 
influencing attendances of urban forests in respect to distance to urban dwellers. This research 
helps in promoting urban forest services in low control urban sprawl cases and compares the 
similar research results done in other countries. 
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Assessing and mapping ecosystem services generated by urban gi 
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Globally, more people live in urban areas than in rural areas, with 54% of the world’s population 
living in cities in 2014. As the world continues to urbanise, sustainable development challenges will be 
increasingly concentrated in cities. Urban ecosystem services, defined as the benefits provided to urban 
residents by nature in cities, are thus an essential point for future urban policies and planning. 

 Urban green infrastructure provides a number of urban ecosystem services relevant for a higher 
quality of life of city residents. Green infrastructure elements such as parks, street trees, urban gardens, 
green roofs or facades form increasingly part of urban planning strategies. The integration of green 
infrastructure in urban policies and planning strategies requires tools to assess and monitor progress of 
policy and strategy objectives and to support local urban planning. This presentation illustrates how 
selected urban ecosystem services and related green infrastructure can be presented on thematic maps 
particularly relevant for cities. Concrete examples are based on Urban Atlas (EAA) and local data using 
city threshold values applied in a GIS analysis approach. In particular, regulating and cultural ecosystem 
services using climate regulation and recreation as example ecosystem services are presented. Other 
maps illustrate green space availability values to highlight if particular parts of a city may less benefit 
from potential ecosystem service provisioning making this an aspect for an environmental justice 
discussion. 
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The European Commission requested the EKLIPSE project to help build up an evidence and 
knowledge base on the benefits and challenges of applying nature-based solutions (NBS) in urban areas. 
In response to the request, an EKLIPSE Expert Working Group (EWG) developed an impact evaluation 
framework with a list of criteria for assessing the performance of NBS in dealing with challenges related 
to climate resilience in urban areas, as well as an application guide for measuring how NBS projects fare 
against the identified indicators in delivering co-benefits.  This presentation will provide an overview of 
the theoretical framework used for guiding the assessment of NBS impacts within and across 10 climate 
resilience challenge areas, a description of the quick scoping review procedure used to identify and 
synthesise key impacts, indicators and methods for each challenge and a synthesis of key findings and 
future research directions.  Over 1,700 publications were considered as part of the review process. It was 
found that NBS can have environmental, social and economic benefits and/or costs both within and 
across climate resilience challenge areas. In some instances, benefits in one challenge area can lead to 
costs or neutral effects in other areas. Previous work found similar trends only with respect to the 
assessment of ecosystem service values, synergies and trade-offs, or in relation to specific climate change 
interventions.  Future research would benefit from: 1) the systematic consideration of NBS co-benefits 
and costs within and across challenge areas, and geographic and temporal scales; 2) public participation 
and governance processes for weaving multiple forms and systems of knowledge into NBS design, 
delivery and implementation; and 3) further consideration of how existing or new urban planning regimes 
could interact with the science of NBS assessment. 
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Urban green infrastructure provides a number of cultural ecosystem services that are greatly 

appreciated by the public. In order to benefit from these services, actual contact with the respective 
ecosystem is often required. Furthermore, the type of services offered depend on the physical 
characteristics of the ecosystem. As part of our work in the COST Action GreenInUrbs we devised a 
model with demand or social factors on the one hand (user needs, preferences, values, etc.) and spatially 
explicit supply or physical factors such as amount of green space, (bio)diversity and recreational 
infrastructure on the other. Demand and supply factors are linked together to determine dependent 
variables such as levels of use, activities or health and well-being benefits. Based on this model, we 
conducted a review of European publications. The aim was to provide an overview of this highly 
interdisciplinary research, to describe how these linkages are being made and to identify which factors 
significantly influence the dependent variables. Results show that combining on-site questionnaires with 
visual recording of elements or off-site questionnaires with GIS data were commonly used methods. 
Links between social and physical data were usually established by using statistical tools or by overlaying 
different thematic maps. However, the significant effects in the end were relatively few, not consistent 
and largely dependent on the context. We conclude that an improvement and harmonization of 
methodologies, cross-country studies and an expansion of this line of research to a wider range of services 
and more user groups could help clarify relationships and increase applicability for urban management 
and planning. 
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Allergic reactions caused by pollen emissions from urban vegetation are one of the main ecosystem 

disservices of green infrastructure (GI), with an impact on 30% of the population. According to the World 
Health Organization, this figure will increase in the coming years as a result of deterioration of urban air 
quality. In the Mediterranean region, the increase will be higher due to the effects of climate change and 
population growth. This paper presents a new index to estimate the potential allergenicity of urban parks, 
located in cities of Portugal, Spain, Morocco and Italy. The index allows the characterization of tree 
species based on their allergenic behaviour, highlighting among those with a maximum value some of 
the most representative species of the Mediterranean climate, such as those from Oleaceae, Cupressaceae 
and Fagaceae families. Other taxa that have been added to planting palettes like Moraceae, Araucaria, 
Casuarina, Ginkgo or Eucalyptus, also show a high allergenic value. The climatic diversity of the 
Mediterranean is also expressed in the species richness, estimated at about 200 taxa, with representatives 
from a wide range of species of different hardiness zones. The scale of indices obtained has been very 
diverse, from close to 0 (nill allergenicity) to values above 0,30 (threshold of allergenicity), resulting 
from the combination of both biological and biometrics parameters, but also depend on factors such as 
density of trees or surface covered by grass in each park. From the results, nature-based solutions that 
minimize the impact of pollen emissions on public health can be planned, such as the promotion of tree´s 
capacity to mitigate air pollution, the planting of species with different pollination strategies, the 
increasing of elements of blue infrastructure and the sustainable management of species with high water 
requirements. 
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In recent times, there has been a marked increase in research on the biophysical, social and economic 

benefits of green infrastructure, particularly in urban environments and cities. The scale, size and 
duration of such studies vary considerably, however, a common starting point is mapping the extent and 
character of the existing green infrastructure, including parks, gardens and trees. Tree canopy cover is 
especially important due to a range of services that they provide to society. To acquire data on tree 
canopies and subsequently derive relevant information on their ecosystem benefits and services, 
technologies such as Geographic Information System (GIS) and remote sensing (RS) are required to 
create spatial databases for querying and analyses. In this paper, several GIS and RS methodologies 
(ArcGIS, SAGA, ILWIS, PCI Geometica, Erdas Imagine, ENVI and eCognition) are used to 
demonstrate the different approaches to extracting tree canopy cover in Dublin city centre. The results 
using each method differ in accuracies; however, the decision on which method is 'best' depends on 
various factors such as image resolution, availability and access of the relevant RS data, experienced 
personal and the necessary software. These issues are discussed along with the results from the various 
classifications and feature extraction approaches. The results of this study can provide a valuable guide 
to other researchers undertaking tree canopy assessments at a variety of spatial scales. 
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Regulating ecosystem services are linked to some of the most pressing urban challenges, from climate 

change adaptation to health. The integration of their mapping and assessment in urban planning is 
fundamental to achieving the associated policy goals, and to effectively implementing nature-based 
solutions. However, such integration is made difficult by a limited flow of knowledge from science to 
practice. 

With the aim of providing planners with the most relevant information for integrating regulating 
services in urban plans, we studied seven services, focusing primarily on the analysis of the spatial 
interactions between service providing units (SPU) and service benefitting areas (SBA). The selected 
regulating services are micro-climate regulation, air purification, noise reduction, run-off mitigation and 
flood protection, waste treatment, moderation of extremes events, carbon sequestration. We distilled 
information from the scientific literature and systematized it into a framework that: 

- Explains which spatial properties of SPU determine the ecosystem service potential, and clarifies 
the presence of thresholds and non-linearities; 

- Investigates the spatial relations between SPU and SBA in terms of typology and scale; 
- Describes the interactions between SPU and SBA and the environmental conditions of the 

context, including their variability in time and space.  
Finally, we discuss how the framework can assist planners in understanding the spatial properties and 

dynamics that affect the distribution of regulating ecosystem services in cities, and designing nature-
based solutions targeted at their enhancement. 
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A stepwise method for assessing and valuing ecosystem services from urban 
greenery 

 
Yvonne Andersson-Sköld*1,3, Jenny Klingberg1, Bengt Gunnarsson2, Sofia Thorsson1 

1 Earth Sciences. Gothenburg University, Box 460,SE 40530 Göteborg, Sweden, 2 Biological and 
Environmental Sciences, Box 460, SE 40530 Göteborg, Sweden, 3 The Swedish National Road and Transport 

Research Institute (VTI), SE 581 95 Linköping, Sweden 
 
Despite increased awareness that greenery provides a range of important benefits to city residents, the 

fast urban exploitation increases the pressure to transform urban green spaces. To provide a tool on how 
to evaluate the services provided by greenery in relation to this and other pressures, the concept of 
ecosystem services (ES) is as an important tool. In response to this we have developed an empirically 
founded framework for integrated assessments of ES benefits and values of urban greenery. It is based 
on the cascade model (TEEB, 2010, Potschin & Haines-Young, 2011). The empirical data was collected 
from study areas in Gothenburg, Sweden. The model includes regulating and cultural ES:s from different 
urban ecosystems taking into account that a specific component (e.g. tree) can contribute to multiple 
ES:s in one or more ways. Ecosystems are valued by integrating contributions of the components and 
perceived values of the specific ES. The model has been presented in Andersson-Sköld et al. (subm.). 
The nearest months we will develop into a guide in cooperation with civil servants and representatives 
from various authorities. Here we will present the framework based on Andersson-Sköld et al 
(submitted) and our thoughts about the guide under development. 

 
References 
Potschin, M.B., Haines-Young, R.H., 2011, Prog Phys Geogr 35, 575-594 TEEB, 2010, P Kumar (Ed.), Ecological and 

Economic Foundations, Earthscan, London 
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Cultural ecosystem services provided by brownfield landscapes in the urban green 
infrastructure: case study Ruhr Metropolis, Germany 

 
Attila Tóth*,1 Ivana Antolović Smoljan,2 - Anna Gerd Ellerbaek,3 Astrid Hamm,4 Renate Späth,5 
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Brownfield sites of Emscher Landscape Park represent integral components of metropolitan urban 
landscapes in Ruhr Metropolis, Germany. They are important industrial heritage sites and have become 
unique landmarks of the North Rhine-Westphalia Region. These cultural landscapes have always been 
productive and have gone through several transitional stages, such as production through agriculture and 
forestry some centuries ago or mining industries during the past two centuries. Due to successive closure 
of mines in this region over the last few decades, further transitions to ‘new working landscapes’ took 
place in various ways. 

Numerous mines have been regenerated and transformed into urban forests and urban green 
infrastructures providing a wide range of ecosystem services, including social interaction and 
integration, leisure and recreation, education, heritage preservation, biocultural and aesthetical diversity, 
cultural industries, job creation and others. 
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Mapping and assessing ecosystem services delivery by urban forests: providing the 
basis for action in urban planning and design 
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Recent research has contributed to a great extent with methods to identify, quantify and value multiple 

urban ecosystem services (UES) delivered by green spaces and revealed that their provision can be 
highly heterogeneous within cities. This has allowed to acknowledge hot and cold spots of UES delivery 
across the urban fabric, frequently reflecting socioecological inequity in terms of access to the benefits 
supplied by nature. Urban planning can provide the means to deal with such socioecological inequity, 
through proper allocation of investment and resources toward cold hotspots of UES provision. However, 
the insights provided by UES mapping and assessment are often too general to convey orientation on 
how to tackle specific problems. As such, this knowledge remains poorly perceived and implemented in 
urban issues. 

This presentation is intended to show how mapping and assessing UES can deliver specific, detailed 
thematic and spatial information useful for urban planning, management and design. Examples of 
research will highlight how structural variables of the urban forest such as tree size, density and species 
assemblage are affected by different types of green areas, management options and individual 
preferences, as well as socioeconomic patterns. These structural variables affect in turn UES supply, and 
provide tangible features that can be addressed by stakeholders to promote greater urban resilience and 
equity. On the other hand, appropriate UES mapping and assessment can contribute to draw attention to 
the fact that urban green areas are not all the same, and that quality of design and management can 
severely influence UES provision. 
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Ecosystem disservices – when people turn against the trees 
 

Johan Östberg  
 
We all know that urban trees contribute with a vast amount of ecosystem services, but to fully 

understand and be able to argue for these benefits we also need to focus on the ecosystem disservices 
and the problem that urban trees can cause. This presentation will therefor focus on the ecosystem 
services, and peoples concern with trees. The presentation is based on a research project where all 
complaints concerning urban trees was recorded from tree municipalizes for one full year. This large data 
amount of data gives valuable information when trying to not only understand the ecosystem disservices, 
but also the perceived disservices that urban dwellers complain about. 
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Assessing multifunctionality of urban green infrastructure for local planning 
decisions 

 
Hansen Rieke* 

Technical University of Munich, Chair for Strategic Landscape Planning and Management 

 

The principle of multifunctionality is a core element of green infrastructure planning. It is similar but 
not identical to the notion that green infrastructure is supposed to provide multiple ecosystem services. 
Multifunctionality considers interlinkages between functions and services in order to promote synergies 
and avoid trade-offs. In comparison, ecosystem service assessments tend to focus on mapping and 
assessing services separately and assess interrelations in a coarse resolution for large areas or land use 
changes. While a city’s green infrastructure in total provides a wide variety of functions and services, 
increasing multifunctionality within one area requires a detailed study of functions and services and 
informed decisions on measures that promote optimal combinations, e.g. of cultural and regulatory 
services and functions for biodiversity. 

An approach to assess multifunctionality of green infrastructure corridors and patches will be presented 
based on a case study in the City of Malmö, Sweden. The functions and services of green infrastructure 
elements, such as for biodiversity, recreation or stormwater management and their interrelations were 
assessed and priorities for actions were identified in cooperation with local stakeholders. The results for 
the site-level were used to discuss planning strategies for increasing multifunctionality in the whole city 
with local stakeholders. In the presentation the suitability of the assessment approach and the 
transferability of the developed strategies to other cities will be discussed.    

The study is an outcome of the GREEN SURGE project, a collaborative research project funded by 
the European Union (FP7-ENV.2013.6.2-5-603567). 
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Assessing Ecosystem Services of Bornova’s Green Infrastructure 
 

Cigdem Coskun Hepcan*, Serif Hepcan 
Ege University 

 
Urban green infrastructure provides wide variety of ecological, social and economic benefits to urban 

dwellers. Understanding the dynamics of urban ecosystem services is essential for planning and 
managing practice of urban green infrastructure. 

This paper aims to calculating and mapping regulating ecosystem services generated by Bornova’s 
green infrastructure. Bornova is a highly urbanized district of the city of Izmir, Turkey. Almost 65% of 
the district is covered by open and green spaces that include parks, private gardens, playing fields, 
woodlands, shrublands, agricultural lands, olive plantations, streams, canals etc. In this research each 
components of green infrastructure will be analyzed to calculate carbon storage, air purification and run 
off retention ecosystem services by using I-tree model. 

Findings will be discussed on the basis of guiding spatial planning practices for the provision of 
sustainable ecosystem services. Additionally some practical solutions will be offered to improvement of 
the regulating ecosystem services in order to make Bornova more resilient.   
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Spatial decisions on ecosystem services 
 

Bill Butcher*, Chloe Bellamy, Tom Butlin 
eCountability, Forest Research, Mersey Forest 

 
City planners need tools and guidance to develop strategies for urban development using the natural 

capital approach. Businesses need to assess implications of development design options for ecosystem 
services and some standards require them to demonstrate net gain outcomes. In the UK, the Natural Capital 
Protocol tool provides a framework for assessing impacts on ecosystem services, but implementation is 
challenged by variable data quality and lack of tailored models to predict outcomes. 

A team of UK collaborators from the private, research and non-government sectors has developed a 
new approach working with the construction industry and local authorities in London, Edinburgh, 
Brighton and Liverpool. A new green infrastructure typology, proposed as a standard, allows local data to 
be translated into a suitable format for ecosystem service modelling. The approach then examines eight 
cultural and regulatory ecosystem services at the city wide, district or development site scales so that users 
can explore the effects of development and greenspace options. 

For each of the eight services the best available models were selected from the literature. Some are 
developments of existing open access tools while others use innovative solutions, such as the use of 
viewshed analysis to quantify the value of greenspace perspectives from inside offices and hospitals.  

In line with the Natural Capital Protocol tool, outputs are presented in quantitative values wherever 
possible, and monetary value where appropriate. Users can explore spatial design options with the benefit 
of best available models and data. Adoption of the approach should contribute to EU and global targets 
for net gain in biodiversity and natural capital and the transformation towards sustainable, liveable cities. 
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To quantify the role of urban forests (UF) in the provision of environmental ecosystem services 

(EnvES) and disservices, well defined, reliable, quantifiable and stable indicators are needed. We classify 
UF EnvESs into three main categories: (i) regulation of air and climate, and provisioning of (ii) habitat 
quality and (iii) goods and services. Each category is divided into EnvES types, i.e.: (i) amelioration of 
air quality; amelioration of microclimate; removal of CO2; (ii) provision of habitat for biodiversity; 
support for resilient urban ecosystems; provision of genetic diversity; and (iii) provision of energy and 
nutrients; restoration of soil and water; provision of infrastructure resilience. Each EnvES provides one 
or more benefits. For each of the 12 benefits, we propose indicators to be used when analyzing the 
impacts on UF EnvESs. Around half of these are relevant to more than one single benefit, which 
highlights the complex interrelationships among different UF EnvESs. The indicators of wider 
applicability are tree and stand characteristics, followed by leaf physical traits and tree species 
composition. Based on expert knowledge, we conclude that climate change and UF management have a 
high potential impact on those indicators. Management is an important tool to maximize EnvESs. 
Overall, the potential effect of climate change on the regulation of air and climate and on the provisioning 
of goods and other services EnvESs is estimated to be high. Major uncertainties exist about direction and 
magnitude of climate change effects on the biodiversity EnvESs. This knowledge is needed for UF 
EnvES optimization now and in the future. Also disservices of urban trees are critically discussed, as 
well as how they can be affected by climate change. 
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The underestimated value of Mexican street trees 
 

Nuria Monica Navarro Perez de Leon* 
MSc student at the University of British Columbia 

 
Mexico City is facing a gradual loss and fragmentation of its green areas due to poor urban planning 

and development. Despite better current development plans, green areas are still rarely considered and 
rapidly destroyed. Street trees are often even less considered and subjected to constant removal and poor 
management. Partly this can be explained by limited awareness about their important role in pollution 
reduction, climate change adaptation and public health promotion. 

This study looks at the status and benefits of street trees in Mexico City, focusing on Coyoacan, 
one of the greenest districts in Mexico City. The 2016 study carried out an assessment of urban forest 
by using i-Tree Eco, using a sample of 12 of the district’s 95 neighborhoods. Moreover, an on-site 
resident survey was carried out to identify people’s preferences, perceptions and ‘tree awareness’. 

First results show that trees in neighborhoods with higher levels of marginalization perform more 
poorly than those in low marginalization areas. The latter typically also have more street trees. Overall, 
the district has low biodiversity and a high percentage of diseased trees. In general, local residents agree 
that trees provide more services than disservices. Most people preferred having trees in front of their 
houses and in nearby green areas. People living in areas with scarce trees seemed to care less for them 
than people who live surrounded by trees.  

Increasing the tree canopy cover in Coyoacan will not only increase carbon sequestration and pollutant 
removal; it will also improve the quality of life and aesthetics of poor neighborhoods. A long-term 
management program and stronger legislation need to be developed based on the current status of the 
urban forest and the needs and preferences of locals. 
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Measuring composite ecosystem services potential at the neighbourhood scale 
 

Konstantinos Tzoulas*, Philip James 
Manchester Metropolitan University and University of Salford 

 
Despite the increasing research considering urban ecosystem services, developing methods for 

assessing ecosystem services remains a challenge. There is lack both of a composite indicator that can 
summarise complex information into a single value and of neighbourhood scale land cover models 
which could be used in local contexts. Addressing these two research gaps could facilitate conversations 
between ecologists, designers and planners. The ecosystem services provided by different urban land 
covers at a local level were assessed in order to (a) develop a composite index of potential ecosystem 
services; and (b) validate the composite index’s application at the neighbourhood scale. The composite 
index integrated sixty indicators under four heading: habitat diversity, habitat structure, leaf shape 
diversity, and engagement opportunities. Validation took place across twenty four sites in Manchester, 
UK, covering seven typical urban land uses in inner city areas: education, dwellings, amenity, vacant, 
offices, shops, and transport. At each site the percent of different land covers, the number of different 
leaf shapes, and the presence or absence of habitat and of public engagement indicators, were recorded 
during site visits. Five sites had high, and seven had moderate, ecosystem services potential. Amenity 
land had a lower ecosystem service potential than the education and dwellings land uses. The quality of 
maintenance, number of engagement opportunities, and variety of habitat types were major determinants 
of ecosystem services potential. The composite indicator presented here could facilitate effective and 
rapid assessment of ecosystem services potential at local scales. 
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Using species traits as ecological indicators to quantify ecosystem services in urban 
green spaces 
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(cE3c-FC-ULisboa) Edifício C2, 5º piso, Campo Grande, 1749-016 Lisboa Portugal, 2Centro de Recursos 
Naturais e Ambiente, Instituto Superior Técnico, Universidade Técnica de Lisboa (CERENA-Técnico/ULisboa), 

Av. Rovisco Pais, 1049-001 Lisboa, Portugal 
 

With more than 2 billion additional people arriving in cities globally, the 21st century will 
significantly challenge the safeguard of urban environmental assets. Green Infrastructures (GI), “an 
interconnected network of green spaces”, are becoming increasingly important as a strategic approach to 
preserve ecosystem values and functions and to provide benefits to human population (ecosystem 
services, ES). For example, supporting and regulating services preserve and enhance biodiversity, 
provide fresh air, reduce noise, and mitigate the warming climate effects. These services that GI provide 
help cities face enormous challenges such as air pollution, climate change and natural resource depletion. 
Understanding how urban ecosystems work, how they change, and what limits their performance, is 
crucial. The lack of empirical data linking biodiversity and ES in a quantitative way in urban GI prevents 
the operationalization of the concepts of ES and natural capital. Thus, we aim to link species functional 
traits to ecosystem functioning and finally to ES quantification in urban GI under different contexts. For 
that we will measure species traits from several groups of organisms typically used as ecological 
indicators to quantify supporting and regulating ES in urban GI in several cities of the Mediterranean. 
Maps and data showing the quantification of the ES provided by GI related to air purification, climate 
regulation, carbon sequestration, habitat quality, will be shown and discussed in terms of planning and 
trade-offs between ES. 
Acknowledgement: GreenSurge and BIOVEINS 
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The huge and often unregulated urbanization that has been occurring in the last decades has changed 

dramatically the environmental conditions of previous rural and natural areas, with harmful consequences 
for ecosystem functioning and human health. 

Urban green infrastructures represent a main mitigation measure able to reduce the impact of climate 
changes and provide ecosystem services. However, to evaluate and enhance the effectiveness of such 
strategies, it’s necessary to assess the ecological status of urban forest species in the context of 
environmental restoration projects. 

Parco Nord Milano (PNM), an urban forest plantation located in the northern part of Milan’s 
metropolitan area, represents a case study where various methods and approaches were used to compare 
the status of forest resources at different time scales considering additional variables such as climate 
conditions, soil quality, and water supply. 

This work aims at using lichens and trees to provide information on the long-term response of forest 
resources in PNM to the change of climate conditions and the impact of other biotic/abiotic stressors. 

To that, we performed field data collection over three areas within a transect from the outer to inner 
zones of the park at increasing distance from a heavily polluted urban road. Lichens and tree cores were 
collected in order to analyze the impact of urban pollution on green areas. 

On tree cores we measured annual growths and 13C and 14C carbon isotopes. 
On lichens we measured total and functional Lichen Diversity Value, chlorophyll a fluorescence 

parameters, element concentration, and carbon and nitrogen isotopic signatures. Results are presented. 
Acknowledgements: COST Action FP1204 – GreenInUrbs and Fundação para a Ciência e Tecnologia Investigador grant. 
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Valuing part of London’s urban forest – a comparison of methodologies 
 

Paul Nolan1, Nerys Jones*2, Anne Jaluzot3, Kenton Rogers4, Maria-Beatrice Andreucci5, Naomi Zürcher6 
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The Victoria Business Improvement District (BID) lies at the heart of London in an area with very 

high real-estate values and a continuous cycle of commercial regeneration. Demand for space is 
exceptionally competitive and the justification for trees and greenspace is constantly challenged. 

In 2012 the Victoria BID was the first in the UK to publish a green infrastructure audit, leading to 
significant investment in local environmental improvements. The BID’s audit identified the importance 
of the mature urban forest, with the predominantly London plane (Platanus x acerifolia) canopy in 
streets and open spaces being recognised as providing a wide range of benefits. i-Tree was the system 
used to assess the economic value of the trees in the urban forest. However, for the non-tree elements, 
the GI-Val toolkit was used. As part of the EU COST Action FP1204, GreeninUrbs, further work was 
undertaken using the latest versions of i-Tree and GI-Val. A comparison of the cost of data capture, 
analysis and assessment of the results from the two tools was carried out. 

Results showed that i-Tree provided data detailed enough to be used to inform management planning 
whilst also estimating the economic value of the urban forest. However, data capture using i-Tree was 
expensive and time-consuming. GI-Val provided less detailed data, but provided a wider range of tools 
and indicative economic values and the data took significantly fewer resources to gather and analyse. 
GI-Val also provided data on a wider range of green infrastructure typologies than i-Tree (eg green 
roofs, wetlands) but provided less accurate data on the structure and economic value of the green 
infrastructure.  

Importantly, the study concluded that the two models are complementary and can be used in 
combination. 
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What's in your back yard? Using citizen science to understand the contribution of 
domestic gardens to urban ecosystem services 

 
Gina Cavan*, Claire Smith, Fraser Baker, Tom Butlin and Konstantinos Tzoulas 

Manchester Metropolitan University, University of Leicester and The Mersey Forest 
 

Domestic gardens and other private urban spaces provide a valuable contribution to the larger green 
infrastructure (GI) network in cities. Whilst comprehensive geospatial datasets for GI in public spaces 
often exist to aid GI planning (such as tree inventories), there is less knowledge and information 
available about domestic gardens. Given that domestic gardens comprise around 1/5 of the land area in 
cities, this represents a large gap in knowledge. 

Furthermore, policymakers and practitioners often perceive it to be too challenging to influence the 
land management of these private urban spaces. 

We present results of a citizen science project that aimed to improve our understanding of domestic 
gardens in a large city and the ecosystem services they provide, with a particular focus upon the benefits 
that enhance climate resilience.  
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Estimating ecosystem services of air quality improvement and carbon 

sequestration by heritage trees in Macau 
 

Allen Hao Zhang* 
Faculty of Design and Environment, Technological and Higher Education Institute of Hong Kong, Tsing Yi 

Road, Hong Kong, China 
 
Large and old trees are expected to provide more ecosystem services and equivalent economic 

values. The Urban Forest Effects (UFORE) model employs field assessment of tree dimensions and 
conditions and air pollution and meteorological data to estimate various ecosystem services of urban 
forest. The model was applied to 790 heritage trees aged ≥100 years in Macau to study their effects on 
air quality improvement and gross carbon sequestration. The results showed that overall 806.8 kg of 
pollutants were removed from air with benefits valued at $32 to $28,104 annually based on different 
monetary values of pollutants. The heritage trees stored 3040.8 t carbon in total, sequestrated 24.0 t 
carbon/year and provided $240 to $601 annual benefits. The values were much higher than ordinary 
urban-forest trees. The ecosystem services was estimated to be $0.3 to $36.3/tree/year. The common 
heritage species were ranked by their ability in air-quality improvement, carbon storage and 
sequestration. The data can  serve as  a decision tool for heritage-tree conservation and  to    estimate 
potential ecosystem services of established trees. 
 
Corresponding author: Allen Hao Zhang, allenzh@vtc.edu.hk 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

312



	
	

 
 
 

SESSION 11 
Assessing and mapping Ecosystem 

Services generated by urban GI 
 

POSTER 
  

313



	
	

Quantification of the Ecosystem Disservices of an urban forest in Northern Italy 
 

Andrew Speak*1, Stefan Zerbe1, Francisco Escobedo2, Allessio Russo3 
1 University of Bolzano/Bozen, Italy, 2 Universidad del Rosaro, Bogota, Colombia, 3 

Far Eastern Federal University, Vladivostok, Russia 
 

Studies on the ecosystem services of urban trees have increased steadily in the past years but 
scientists and city managers have an incomplete understanding of the role of ecosystem disservices, or 
costs, when assessing their overall net benefits. Urban trees, for example, can be indirectly emitters of 
carbon when fossil fuel is used for their maintenance. Wood waste is generated and pollutants are also 
emitted from pruning, maintenance and tree removal activities. Trees can also be related to human 
allergies (e.g. by pollen). Consequently, in order to assess the overall net benefits of urban trees, 
disservices such as wood waste from pruning and management, carbon (C) and air pollution emissions 
associated with tree maintenance and decomposition, increased energy use, and allergenicity must be 
considered. Such ecosystem disservices can then be balanced with ecosystem services to better assess 
the net benefits and cost-effectiveness of sustainable urban forestry. This study will quantify key urban 
forest ecosystem disservices in the City of Merano in the Southern Alps (N Italy). Tree inventories, a 
life cycle approach, maintenance surveys, ecosystem services models, wood-waste quantification, and 
urban design elements will be used. These estimates will provide up-to-date and management-relevant 
information on the overall net benefit of urban forests. Methods, findings and metrics can be used to 
help city managers minimize these ecosystem disservices and costs such as CO2 emissions, air pollution 
emissions, and allergies from urban tree management in the cities of Europe and elsewhere. 
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Towards and integrated assessment of urban ecosystem services 
 

Anna Chiesura*, Marzia Mirabile, Silvia Brini 
 ISPRA Riccardo Santolini e Elisa Morri – University of Urbino 

 
Urban and periurban green (and blue) infrastructures (GI) deliver multiple benefits to human 

societies, ranging from environmental services (climate and water regulation, mitigation of air pollution, 
etc.) to socio-cultural benefits and opportunities (leisure, health and well being, environmental 
education and research, urban landscape beautification, heritage and identity, etc.). This 
multifuncitonality is the very added value of green infrastructures, and what makes them a strategic 
asset for the future sustainability agenda of modern cities, increasingly pressed by the unpredictable 
pace of global change. A variety of valuation methods and assessment techniques have been developed 
so far, and many models and tools are available nowadays to estimate the contribution of GI to urban 
environmental quality. However, their effectiveness to actually influence local GI policies and strategies 
remain uncertain: local administrators are often unable to transfer scientific data into concrete measures 
to be implemented at the municipal level, and the scientific evidence for GI remain an unlearned lesson 
in many cases. Aim of project is to develop an easy, integrated, ready-to-see-and-use way to represent 
the potentiality of GI (urban green, agricultural and natural protected areas, etc.) to deliver essential 
urban ecosystem services (UES): micro climate regulation, water drainage, habitat & biodiversity, food 
production, health & well being, environmental education. Six major Italian cities have been selected 
to test the project. It is argued that representing multiple UES in a one-shot figure, not necessarily given 
in quantitative and/or economic terms, may help stakeholders in understanding the key role of GI 
services and values for essential domains of human quality of life. 
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Introducing landscape connectivity assessment in urban planning: the case of 
Bari green infrastructure 

 
Federica Gobattoni, Raffaele Pelorosso*, Antonio Leone  
DAFNE- Department, Tuscia University, Viterbo, Italy 

 
Traditional approaches to the biodiversity conservation look at the connectivity among hotspot 

habitats often located within protected areas and Natura2000 sites. However, in a context of increasing 
human dominated landscapes as cities and megacities, where built up and rural and protected areas are 
fast moving closer to each other, large portion of territory could be excluded from these connectivity 
evaluations. 

Green Infrastructure (GI) planning offers the opportunity to abandon the traditional conservation of 
biodiversity islands towards a more holistic and wide strategy of diffuse landscape connectivity 
assessment for Ecosystem Services preservation and enhancement even in urban/human dominated 
landscapes. 

The metropolitan area of Bari has a reduced and disconnected GI. Indeed, the urban expansion and 
road development defines a relevant landscape fragmentation. Peripheral agricultural territories have 
been progressively converted in urban area and the remaining rural areas suffer the urban pressure. New 
urban settlements should be planned reducing as much as possible new soil sealing by filling urban 
empty spaces. According to the Regional Landscape plan, agricultural/urban parks should be planned 
in order to reduce habitat fragmentation and increase the biodiversity. Moreover, the preliminary Master 
Plan of Bari reports a reduced ecological value of the whole landscape mosaic. The need to define a city 
sustainable development offers an interesting study case for the evaluation of the urban landscape 
connectivity. 

Recently, an innovative free and open model (PANDORA 3.0) for the assessment of Bio-Energy 
Landscape Connectivity (BELC) and related ecosystem services for biodiversity conservation has been 
presented. In this paper, the model implementation on a typical urban planning context (Bari 
Metropolitan area) has demonstrated the capability of PANDORA in evaluating different typologies of 
areas not still urbanized in terms of ecosystem services giving information on their contribution to 
system connectivity and biodiversity   conservation. 
 
Corresponding author: Raffaele Pelorosso, pelorosso@unitus.it    
  

316



	
	

Measuring the amenity value of urban greenspaces 
 

Phillip Handley* 
Forest Research 

 
Ecosystem services in an urban context are defined as the benefits nature give to society and have 

become the lingua-franca of both conservation and policy agendas. Regulatory and provisioning 
ecosystem services have been regarded as easier to measure and value; they have therefore been more 
widely investigated than cultural services. However, in the urban area cultural services are often those 
most appreciated by the local community. We propose to improve the measurement of cultural services 
utilising models developed for commercial applications. 

This study uses a model based on the Huff’s probabilistic model. It describes consumer behaviour 
when selecting a destination from a range of potential shopping locations. In the model, the effective 
gravity or attractiveness of greenspace increases with increased amenity; destination is therefore a 
function of amenity and distance. The model is probabilistic in that is does not assume a single solution, 
i.e. the existence of a large park does not mean a smaller equidistant park will not be used; instead it 
suggests that more people will visit the larger park.  

We propose to create profiles for different greenspace sizes (Small, Medium, Large and Destination) 
which control the distance travelled, duration of visit, frequency of visit and type of travel used to access 
the greenspace. The recreational value of greenspace being expressed as function of visitor numbers, 
duration and frequency of visit. 

Using this work we expect to be able to predict the number or people using different greenspaces and 
to estimate its recreational value. In addition we will be able to identify communities with insufficient 
greenspace provision and help planners to maximise the impact of future interventions. 
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The green side of the grey: an innovative approach for large-scale monitoring of 
Urban Green Spaces 

 
 Perone A.*1, Sallustio L.1, Vizzarri M. 1, Fares S.2, Cocozza C. 3, Tognetti R.1,3,4, Marchetti M.1, Lasserre B. 1 
1 Dipartimento di Bioscienze e Territorio, Università degli Studi del Molise, Contrada Fonte Lappone, Pesche, 

I-86090, Italy 
2 Consiglio per la ricerca in agricoltura e l’analisi dell’economia agraria, Roma 

3 Istituto per la Protezione Sostenibile delle Piante IPSP-CNR, Sesto Fiorentino, I-50019, Italy 
4 The EFI Project Centre on Mountain Forests (MOUNTFOR), Edmund Mach Foundation, San Michele 

all’Adige, I-38010, Italy 
 
Urban green spaces (UGSs) are ‘green’ lands in ‘grey counterparts’ built-up areas, whose social, 

economic and ecological benefits for human health and wellbeing are widely recognized. Accordingly, 
the assessment of their extension, structural and spatial characteristics, as well as their ecological 
functions, has a key role in supporting the future urban policy and planning. However, large-scale data 
and information on UGSs are still lacking. This study aims at developing and testing an innovative and 
cost-time saving approach for achieving large-scale statistically-sound estimators for UGSs with 
particular regards to their structure (i.e. abundance, coverage, average size and tree cover density) and 
ecological functions (i.e. number of people leaving in their proximity and related ecosystem services 
provision). The proposed methodology has been tested at national scale in Italy, and it is based on the 
integration of the inventory and cartographic approaches. According to the high spatial resolution of the 
land cover map that we used, very small UGSs, defined as areas dominated by trees or grasses, were also 
included in our evaluation.  

We found that UGSs cover about 170,000 ha, largely dominated by forests (89%) and, secondarily, 
grasses (11%). A rural to urban gradient was also found, thus demonstrating the increase of UGSs when 
moving outside from densely-populated areas. In fact, UGSs are widely represented by forests in rural 
areas, while those located in peri-urban and urban areas only account for approximately 1/3 of the total 
UGSs’ surface. Similarly, the average size of UGSs and the per capita UGSs’ surface decreases if passing 
from scarcely- to high densely-populated areas. Further than the low costs for realization and updating, 
our approach is demonstrated to be suitable to provide reliable UGSs estimates, and offers some first 
insight on their ecological functions. This information may be considered a valuable support, as it seeks 
to incorporate the ecological principles within the land use planning processes, through considering an 
urban–rural continuum. 
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Assessing the landscape resilience of urban open space --- two case studies in Dublin 
 

Jinxuan Wang*, Dr Karen Foley 
School of Architecture, Planning and Environmental Policy, University College Dublin, Ireland 

 
The world is changing, driven by such forces as urbanisation and climate change. This results in 

unexpected disturbances that people cannot control. In this context, urban open space has to accommodate 
more functions to deal with these uncontrolled and often unanticipated changes. Significance advances in 
the concept of resilience, emphasing the ability of adaptation against uncertainties, have recently been 
made through transdisciplinary collaborations among researchers, professionals, decision-makers, and 
stakeholders. This paper offers an insight into developing a tool trying to measuring landscape resilience. 
This approach uses a hierarchic index system including 26 sub-indicators, distributing weights of each 
indicator by an analytic hierarchy process, and using the weighted sum model for composite calculation. 
This approach is demonstrated in a comparison of two study areas in Dublin, Ireland. The selected 
indicators used in this approach are associated within the social-ecological system, referring to benefits of 
ecosystem services and landscape connectivity. The proposed method, adopting a transdisciplinary 
approach, provides a useful tool for planners and landscape architects to evaluate existing schemes and 
new proposals, and to assist policy makers and those with responsibility for the implementation and 
management of new urban open space by providing quantifiable evidence to support their decisions. 
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Keynote Speaker 
Green Infrastructures: a sustainable management approach 

 
Francesco Ferrini*, Alessio Fini 

Department of Agrifood Production and Environmental Science – University of Florence (Italy) 
 

Though urban trees are increasingly recognized as more than just green relief amongst buildings and 
other built (grey) infrastructure of cities, the investments in planning and managing urban trees, grown 
on public land, compete for limited local government funds in many cities around the world.  

Strengthening green infrastructure is fundamentally about making the most of existing assets and it 
can transform the quality of places. A strategic approach to the management of GI aimed to maximize 
tree growth and physiological performance can have a profound effect – not only on the way a place 
performs, physically and economically, but also the health of those who live and work there. 
Unfortunately, the approach in too many cities has been to remove trees rather than to find ways to 
redesign structures to be compatible with trees. 

Actually, green infrastructure quality and duration depends initial planning and on appropriate long-
term management and maintenance of the site’s vegetation accompanied by maintenance schedules, to 
ensure that these interventions continue to be effective in the future. 

The presentation will then put emphasis on the relations between technical infrastructures and 
vegetation. It’s important to improve all aspects about site conditions and how select tree species well-
adapted to the urban environment. This needs to be based on comprehensive inventories of the urban tree 
resource and should assess the aesthetic, social, environmental and economic functions of the urban 
forest. 

New techniques and new soils to improve tree growth and to avoid tree conflicts with the built 
environment will be discussed with a special emphasis on soil covering materials. 
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Growing the Urban Forest resource: the art and science of planting a tree 
 

Naomi Zürcher* 
 

 Sustainable urban ecosystems are synonymous with vital and sustainable communities, based on 
ealthy environments. A crucial part of any municipality’s environment is its Urban Forest. 

The growth and development of an existing Urban Forest is the result of the interaction between 
genetic potential and surrounding environmental conditions. 

In traditional forests, where most of our urban trees originate, this interaction is fairly stable. In an 
urbanized area, stability is an anomaly and most of the out-ofbalance variables are not tree friendly. 

There is a direct correlation between the structure of the Urban Forest and the benefits it affords its 
residents. If the Urban Forest resource is to be planned and managed according to its needs and ours, we 
must not only asses the what that exists but we also need to develop a working Toolbox – Standards, 
Protocols and BMPs - guidelines which can help define strategic plans and goals. 

In developing these guidelines, it is critical to explore an essential component of growing the Urban 
Forest resource – how we plant an urban tree. While it looks quite simple and has often been touted as 
such, this suggestion belies the complexity of the organism itself. There is a great deal to consider in the 
entire process of planting a tree, so that at the end of that process, we DO have the right tree in the right 
place with the potential to thrive and deliver the extensive array of Ecosystem Services we expect and 
require. 

This practitioner presentation will offer insight into the art and science of planting an urban tree: 
• actionable strategies and procedures fundamental to successful planting for the long-term; 
• steps needed to create a broad, informed base to support the process; 
• guidelines that define the actionable strategies and procedures and how they can be realized to reach 
quantifiable goals. 
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Drought and flood resilience in an existing urban forest 
 

 Phillip Handley* 
Forest Research 

 
Embedding resilience within ecosystems is seen as one of the key challenges of our time. While many 

people have looked at emerging threats, for example pests and diseases or climate change; fewer have 
considered urban forest resilience to existing threats. In this study we aimed to assess the drought and 
flood risk for individual trees in one urban forest.  

Shettleston, a district in the east end of Glasgow, Scotland was used as a study site. A government 
tree inventory was used to identify the species present in the area and these were ranked in terms of their 
flood and drought tolerance, based on information collected from published literature. All trees were 
rated from 1(Very intolerant) to 5(Very tolerant) for both categories. Tree locations were compared to 
flood risk maps and soil moisture deficit datasets to identify trees that are at risk from flooding and if 
these belong to known flood tolerant species. Although Shettleston’s urban area is perceived to be at 
greater risk from flood events, we expect all urban trees to experience some drought stress. 

We found that 10% of Shettleston’s trees are growing in a flood zone, of which 1% is at high risk of 
flooding (i.e. 10 year return period).Shettleston’s tree stock is relatively intolerant to flood or drought, 
with mean tolerance ranking values of 1.9 and 2.6, respectively. The research also indicated that the 
existing tree stock had been poorly spatially targeted within the environment. 

Utilising publicly available data and the techniques described we were able to identify individual trees, 
as well as species and genus categories, at risk from flooding and drought within the study area. 
Furthermore we could identify suitable trees species and spatially target them in the landscape to improve 
future planting regimes 
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A case study showing the application of modern urban forestry principles and 
thinking in the preparation of an urban tree strategy 

 
Brian Crane*, 

Brian G. Crane & Associates, Hertford England 
 
In the preparation of a tree strategy for a London Borough, modern principles and thinking in urban 

forestry and urban greening practice were applied. The Borough proved an interesting study due to 
significant differences in architecture, development and demographic patterns between the northern and 
southern sections, which are divided by a major strategic road.  Data on health and income showed wide 
variations within the geographical area and surveys of environmental (principally traffic) pollution 
identified areas of particular health concern, including the urban 'heat island effect'. The Borough is  a 
designated Air Quality Action  Area. Data were compared with geographically referenced tree 
population data to identify weaknesses within the urban forest structure and to suggest areas for 
regeneration and enhancement. The exercise was approached so as to persuade decision makers  of  the 
absolute necessity of maintaining and improving urban forest coverage at a time of economic stricture. 

 The strategy addressed problems posed by highway management issues and by the Authority's 
ownership of trees on land within the control of other actors. The holistic approach to tree management 
and the identification of eco-system benefits and likely contributions to public health ensured that co-
operation was forthcoming from allied departments within the Authority. In addressing species for new 
planting, emphasis was placed on the selection of species known to contribute environmental and eco-
system benefits, particularly in combating pollution. The case for trees was strengthened by  reference 
to empirically-defined data arising from the considerable amount of research both by workers in the 
urban greening field, but in other relevant fields, in particular, that of medicine (both physical and 
psychological), which has taken place in recent years. 
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Is the management of Britain’s urban forests really sustainable? Time to take 
an ecosystem services approach 

 
Helen Davies*1, Kieron Doick 2, Malcolm Hudson 1, Kate Schreckenberg 1 

1 University of Southampton, UK, 2 Forest Research, UK 
 
Urbanisation and a changing climate are leading to more frequent and severe flood, heat and air 

pollution episodes in Britain’s cities. Interest in nature-based solutions to these urban problems is 
growing, with urban forests potentially able to provide stormwater attenuation, heat amelioration and 
air purification benefits. The extent to which these benefits are realized is largely dependent on urban 
forest management objectives, the availability of funding, and the understanding of ecosystem service 
concepts within local governments. This study aims to establish the extent to which British local 
authorities manage their urban forests for regulating ecosystem services, and what is needed to improve 
the situation. 

Interviews were carried out with staff responsible for tree management decisions in fifteen local 
authorities from across Britain, selected due to their high population density. We find that local 
authorities have a reactive approach to urban forest management, driven by safety concerns and 
complaints about tree disservices. There is relatively little focus on ensuring provision of regulating 
ecosystem services, despite awareness by tree officers of the key role that urban forests can play in 
alleviating air pollution, flood risk and urban heat anomalies. This is largely due to funding constraints, 
limited political support, and poor understanding of ecosystem services amongst decision makers and 
other stakeholders. We suggest that the use of tools that quantify and value urban forest-based 
ecosystem services, the adoption of proactive urban forest strategies, and innovative funding 
mechanisms that involve the private sector, can facilitate the change from reactive urban forest 
management to a more sustainable, ecosystem services approach. 
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Ecosystems services provided by small urban green infrastructures – case study 
Bucharest 

 
Cristian Ioja, Mihai Razvan Nita*, Diana Andreea Onose, Denisa Lavinia Badiu 
University of Bucharest - Centre for Environmental Research and Impact Studies 

 
The importance of green areas in providing a variety of ecosystem services at urban level is well 

recognized both at scientific and administration level. Romanian legislation divides into categories green 
areas inside the cities only after their accessibility: spaces with public access (such as parks, public 
gardens) and spaces with special access (botanical and zoological gardens, museums, green areas around 
public institutions, private leisure areas, and sport facilities).  

Our analysis used the spatial distributions of green spaces around public schools, sport and leisure 
facilities, commercial areas in Bucharest and questionnaires applied to both their managers and users 
about the perceived benefits and disservices such spaces bring at ecological, economic and social level. 
Results reveal that this type of special access areas bring advantages especially for the quality of green 
areas, present a larger variety of ecosystem  services (educational services for school gardens, aesthetics 
and infiltration for commercial areas), but in the same time represent a challenge for integrative planning 
and strategies at urban level. 
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Monitoring of GI-management based on maintenance-logics 
 

Bengt Persson* 
Swedish University of Agricultural Sciences, Alnarp Campus (SLU Alnarp) 

 
Monitoring of maintenance is a key issue for management of GI, but we lack established systems 

and methods for monitoring. SLU Alnarp has developed a model for monitoring – the maintenance-
logics – based on a model for logics of effects. The maintenance-logics consists of four steps for 
understanding of the content in all kinds of steering documents used for maintenance: 

resources → activities → results → effects. 
The maintenance-logics reflect all kinds of statements and regulations used in the steering documents 

and should be the logics used for monitoring to create a clear relation between documents and 
monitoring. On the other hand, the steering documents should not contain  any regulations that is not 
possible to monitor or for one reason or another is not used for monitoring. The model has been used in 
a study of seven Swedish management organizations representing three different parts of GI: municipal 
parks (2), housing areas (3) and churchyards (2). Out of those five have their maintenance outsourced 
and two in-house. The steering documents from each manager has been studied and structured through 
the maintenance-logics and a template for monitoring has been formulated and tested in practice. Our 
study shows that the steering documents must be developed, simplified and made more clear if they 
shall be possible to use as a base for monitoring. The maintenance-logics offers a clear and pedagogic 
structure but it is a huge task to develop the steering documents to create mutual understanding between 
the parties (either they have an in-house or an outsourced realation) and form the base for monitoring. 
A basic problem is that the terms does not come from a joint and well-defined professional language, 
but are fetched from the everyday language. 
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Spatial indicators for smart urban green spaces management 
 

Paolo Semenzato*1 Gianpaolo Barbariol2, Guenter Gruber3Daniela Zocher3 
1 Dipartimento TESAF, University of Padova, Italy, 2 City of Padova, Italy, 3 Research Studio iSPACE, 

Salzburg, Austria 
 
The availability of accessible and attractive Urban Green Spaces is an essential element for the quality 

of life of urban inhabitants. Improving environmental conditions through the provision of ecosystem 
services and nature based solutions, UGS create healthier and more sustainable environments and 
lifestyles. The role of UGS and their ability to provide benefits to the urban population is closely related 
to the quality of their management.  Maintaining high quality UGS has become an issue as important as 
increasing their presence and improving their accessibility to citizens. UGS management is however 
currently under pressure because of wide-spread cuts in public spending, inefficient governance at 
national or local levels, and lack of citizen involvement.  

The UGB Central Europe Interreg Project aims to develop integrated GIS-based models and tools for 
managing urban green spaces smartly and test the elaborated solutions through pilot actions in the 
participating countries. 

Within this context, our working group is developing a set of environmental, social and economic 
indicators that, respecting the multifunctional value of UGS, can accurately point out positive and 
negative effects of planning and management activities. For the practical application, the design of an 
innovative monitoring tool using GIS technology is envisaged. The short paper (?) presents a first 
application of some derived indicators in a study area in the city of Padua with possible use cases for 
testing the outcome of different management scenarios.  
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Sustainable management of green infrastructure: state of the art in 116 major 
Italian cities 

 
Anna Chiesura*, Marzia Mirabile 

ISPRA - Italian National Institute for Environmental Protection and Research 
 
Functional and healthy public green areas need adequate policy instruments and management tools, 

which can support local administrators in integrating green infrastructures into the urban agenda. Since 
2004, the Italian Institute for environmental protection and research (ISPRA) yearly monitors the level 
of implementation of three major policy instruments for public (and private) green management and 
planning: green census, green ordinance and green master plan. Data, collected by the National Institute 
of Statistics (Istat) directly from the major 116 Italian municipalities show that at the year 2015 the Green 
Census (inventory) is the most widely adopted tool (89 cities out of 116), though a big part of them (42) 
regard only a part of the public total green and need to be further extended. Green ordinances are adopted 
in 52 cities, concentrated in the Center-Northern area of the country, and mostly in the period 2010-2014. 
On the other hand, only 11 cities have a Green master plan, a (voluntary) planning instrument which not 
only aim at the requalification of actual green but also define a medium-long term strategy of what, 
which and where (and possibly how) public green areas will have to be developed in the future, as long 
with land development and transformation. 

Data seem to outline a picture where green spaces are mainly managed with a technical/prescriptive 
approach, considered a management problem rather than a strategic asset for more resilient cities. It is 
argued that local policies for green infrastructure need stronger public engagement and institutional 
commitment so as to ensure more resilient and livable cities to increasingly urbanized future societies. 
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When Inonotus rickii meets Celtis australis: a constraint on the use of hackberry 
trees in Lisbon 

 
Maia, F.1, Valada, T. 1, Ferreira, B. 1, Caetano, M.F.1, Ramos, A.P.2 * 

1 Laboratório de Patologia Vegetal “Veríssimo de Almeida”, Instituto Superior de Agronomia Tapada da Ajuda, 
1349-017 Lisboa, Portugal 

2 LEAF-Linking Landscape, Environment, Agriculture and Food, Instituto Superior de Agronomia, Universidade 
de Lisboa. Tapada da Ajuda, 1349-017 Lisboa, Portugal; *  

 
In Lisbon, among the 45,000 existing street trees, Celtis australis, Platanus spp. and Tilia spp. are the 

most relevant species used in urban green infrastructures. The dominance of only three species increases 
the risk concerning the attack of new pests and diseases. Currently, 9,000 hackberry trees are threatened 
by the aggressive basidiomycete Inonotus rickii (anamorph: Ptychogaster cubensis). 

Identified for the first time in Portugal in 2000, I. rickii causes white rot and canker and affects young 
and adult individuals. This fungus causes rot of the heartwood in branches and trunks putting people 
and goods at risk. Other mediterranean countries, such as Spain, Greece and Italy, also reported I. rickii 
affecting species like Acer negundo, Robinia pseudoacacia and Styphnolobium japonicum. 
Furthermore, this decay fungus is already spread across many other countries like Argentina, U.S.A and 
China. 

In this study 374 hackberries were analyzed with the main goals of evaluating the presence of I. rickii 
and to assign a risk of failure to each tree using the Visual Tree Assessment protocol (VTA). Comparing 
results from 2007 with the present ones, the incidence of the disease increased 10% with 15% of the 
trees having basidiomata or brown powdery masses of chlamydospores. The lack of appropriate 
management decisions regarding tree pruning care and elimination of basidiomata in affected trees, 
together with favorable climatic conditions apparently worsened the phytosanitary situation of 
hackberry trees in Lisbon. 

In Lisbon this fungus is considered one of the most economically important decay polypores, causing 
trees to be hazardous and endangering the continuity of C. australis in the planning of future green 
infrastructures. 
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The impacts of waterproof surfaces in trees 
 

Luís M Martins*, 
Univ. Trás-os-Montes e Alto Douro 

Centre for the Research and Technology of Agro-Environmental and Biological Sciences 
 

Trees are structuring elements of green spaces and the environmental, ecological, landscape, 
psychological and emotional comfort benefits increase in the same proportion of their size. By this 
reason. big trees are essential in green spaces and requalification interventions should improve their 
overall condition. 

As a result of several studies, it has been found that in Portugal it is very common to use material 
that contributs to soil waterproofing. These constructions often involve: 1- Ground mobilization; 2- Use 
of heavy machinery; 3- Opening of trenches to install infrastructures; 4- Installation of waterproof 
surfaces. 

The use of construction materials to facilitate people's mobility often omit aspects of biological nature 
of vegetation. Failure to consider these factors, such as the need for root expansion, the respiration and 
the importance of entry water and nutrients into the soil, beyond the tree canopy projection area, makes 
it impossible to have trees in good condition. This procedures contributs to ecological devaluation and 
the quality of people life. 

The studies developed in several Portuguese cities showed that the impermeable surfaces and soil 
compaction are the factors that most contribute to the decline of the trees. Unfortunately the symptoms 
are often only noticeable 2-3 years after the work is done. This is why the impacts of waterproof surfaces 
on the trees are not always recognized. 

On the other hand, there are technical solutions that allow the permeability of soils and the circulation 
of people. Some cities such as Ponte de Lima, Porto or Freixo de Espada a Cinta have opted for soil cover 
solutions that fulfill those two functions, with the corresponding ecological benefits and people's quality 
of life. 
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State of Swedish public parks - the basis for future developments 
 

Thomas B. Randrup*, Johan Östberg & Björn Wiström 
Swedish University of Agricultural Sciences, Dept. of Landascape Architecture Planning & Management 

 
This presentation will discuss the status of Swedish green space management practice as a basis for 

future development of green spaces and thier use.  
In Sweden, almost 1,7 billion Euro’s are used annually to manage urban green spaces. This amount is 

distributed among at least 40,000 organizations, incl. local authorities, housing companies, estate 
companies and regional authorities. This rather complicated and fragmented green space management 
structure in Sweden is comparable to the other Scandinavian countries. 

The objective with this study was to undertake an assessment and analysis of the key issues and 
challenges that public parks in Sweden are currently facing. By focusing on a broad range of information 
relating to both finance and resourcing; the quantity and quality of parks being managed; organisational 
arrangements for maintenance; information on park visitors and volunteers; and, issues of strategic policy 
we have developed a framework, which will make it possible to discuss and develop the future of public 
parks in Sweden on a higher level. 

In general, the current status of the Swedish green space management situation is optimistic. However, 
approximately 18,6% of Swedish green space managers have experienced their budgets to decline during 
the last three years, and 22,3% expects this trend to continue in the near future. About every 6th 
municipality has experienced a decrease in staff, and at the same time, 60% of all managers state that the 
current funding situation is below what is sufficient for an upkeep of the current management level. 
Funding from other sources than the taxation, as well as active participation from users, is limited, and 
poses a potential for future cooperation and development of Swedish green space management. 
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Health village of Saracinesco 
 

Roberto Fagioli* 
Forestry engineer and landscape architect 

 
This project is an example of possibilities for create and build green infrastructure and related areas 

through looking for funding multidirectional togheter to private entities (associations, private investors, 
company producing goods and services) and public istitution. This pathway involves also the citizens 
and stakeholders from the beginning to the end, and after during phases of maintenances.The project 
was conceived in the town of Saracinesco situated about 100 km from Rome. The idea was to create a 
clinic to accommodate people with complex diseases and cure them or assist them through the use of 
natural medicines extracted from aromatic and medicinal plants. Among these plants the main one is 
the use of cannabis for the extraction and use of cannabinoids (without TBC) in the treatment of many 
diseases.The project wants realized an ecological structure with the use of biological building materials. 

This consists of a main reception center and a number of smaller apartments to accommodate 
patients, equipped with all comforts and a private vegetable garden. Is part of the project the creation of 
a multidisciplinary park along the Aniene river, 30 hectares of land to be used in part for crop production 
(cannabis and herbs) and in part to urban park where to do various activities: walking, horse riding, 
fishing, games and to do scientific research on flora and fauna typical of the river environment.The site 
that hosts the project has two scenarios: the mountain and river, two contexts that help the sick in the 
course of treatment. This project was designed togheter to two universities (specialized in medical and 
agronomic research), with the participation of the Italian Society of Natural Medicine and associations 
of sick. 
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Urban forestry development in Albania, a review for capital city Tirana, the status, 
the problems and the future challenges 

 
Hajri Haska1*, Eneida Haska2 

1 Agricultural University, Faculty of Forestry Science, Tirana, Albania, 2 Polytechnic University, Faculty of 
Architecture, Tirana, Albania 

 
Albania, a small, but a very beautiful country, is located on the Balkan Peninsula, on the south-eastern 

part of Europe.Terrestrial, sea, rivers and lake form are main kinds border that enclosed Albania. 
Different plants, natural habitats and ecosystems exist in Albania as: shrubs, broadleaves, conifer, and 
mixed forests, pasture, meadows, rocks, coastal, lagoon area, marine, lakes, rivers, agricultural and of 
course urban areas. In here we have about 30% of European’s flora, around 30 endemic and 160 sub-
endemic species. Around 36% of total surface of Albania are covered from forests, and 12.6% are 
Protected Areas, according to IUCN criteria. 

Last decades, in Albania have a new concept,rather different from tradicional defination for the 
forests.Nowdays, we do not call forests only those grown in wild forms but also those that grow in 
urban/periurban areas, as a result we have a new concept for development of urban/periurban forests, 
their governance and management. More concretely, urban/periurban forestry appears in a some big citys 
in Albania as Tirana, capital of Albania, at Korca,Elbasani, Shkodra, Vlora but and in some small citys 
as Pogradeci, Lezha ect. 

Urban forestry in Albania egzists in all forms; as forest in urban areas,trees planted in the street,tree 
groups in public and private areas etc.Are planted many kind of trees, including broadleaves, conifers, 
shrubs. In some citys is made a simlpe inventorie of trees. But, of course development of urban/periurban 
forestry in Albania have and many problems and challenges for in the future. 

Finally, actual situation of urban forestry deveopment in Albania, chellenges and their perspective in 
the future, some of them will be treated in this paper. 
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Analysis of spatial distribution and availability of green areas in the city: a case 
study 

 
Adam Senetra, Iwona Krzywnicka*, Marcin Mielke  

University of Warmia and Mazury in Olsztyn 
Faculty of Geodesy, Geospatial and Civil Engineering Department of Planning and Spatial Engineering 

 
Green areas constitute a very important part of the city’s urban programme. Apart from providing the 
residents with the possibility of contact with nature, greenery primarily weakens the negative impact of 
the urbanised environment on the residents, influencing the comfort and the quality of life in the city. 
One of the greatest problems of the dynamic development of some cities is the insufficiency of green 
areas; therefore, it is important to define the significance, the quality, the quantity, the distribution and 
the availability of green areas in urban layouts. The article presents and evaluates the spatial distribution 
of urban green areas within the administrative borders of Tczew, located in northern Poland. Their 
diversity, condition and availability were taken into account. Unequal distribution of green areas in 
individual housing estates of the city and differences related to various levels of their quality and 
availability require activities aimed at eliminating such adverse phenomena. The development strategy 
of green areas will significantly influence the improvement of green area management processes in the 
city. 
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Tree assessment for safety condition of urban parks in Porto city 
 

Helder Sousa, André Nascimento, Patrícia Monteiro, Luís Ferreira, Fernando Macedo, Javier Alvarez, Susana 
Saraiva, Luís M Martins*, 

Univ. Trás-os-Montes e Alto Douro 
Centre for the Research and Technology of Agro-Environmental and Biological Sciences 

 
Phytosanitary assessment and inventory of trees are important tools to help the management and 

organization of all activities to improve quality and safety of Urban Forests. 
In Porto city, the Urban Forest, namely the urban parks, have been monitorized. Phytosanitary studies 

were performed by University of Trás-os-Montes and Alto Douro in cooperation with the Porto City 
Council. The aim of this work was to qualify, mapping, and organize all the information, namely the 
safety condition of the trees, included in a Geographical Information System (GIS). 

The evaluation, includes the tree ID, related with the geographical position. This information can be 
assessed by a label, with a Quick Response Code (QRC), located in almost 50% of the trees. The QRC 
conects to a database with all data. Data can be assessed by the professional’s team from City Council 
of Porto, in real time. The public can also acess to part of this data by the QRC connection. 

Until now, the survey of dendrology parameters, phytosanitary condition and tree environment, 
characterized almost 4.500 trees, in a 25.000 universe. The system accounts to a field real time 
registration, by smart phones or tablets, connected to the database. 

The “Palacio the Cristal”, “Mata da Pasteleira” (already evaluated), and “Parque da Cidade” present 
different trees density, species and management. In this parks, the methodology used identified several 
trees with risks to fall and with phytosanitary problems, referenced in GIS. 

The survey could prevent identified risks and improved the quality of field work, namely pruning, 
cutting trees and new plantations.  

Based in the same goals, other cities from Portugal are interest to implement a similar methodology 
to collect similar qualitative and quantitative parameters. 
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Trees of Public Interest in Portugal: obstacle or advantage to modern green areas? 
 

Ferreira, B. 1, Maia, F.1, Valada, T.1, Caetano, M.F.1, Ramos, A.P.2 * 
1 Laboratório de Patologia Vegetal “Veríssimo de Almeida”, Instituto Superior de Agronomia Tapada da Ajuda, 

1349-017 Lisboa, Portugal 
2 LEAF-Linking Landscape, Environment, Agriculture and Food, Instituto Superior de Agronomia, Universidade 

de Lisboa. Tapada da Ajuda, 1349-017 Lisboa, Portugal 
 
In Portugal the protection of trees standing out due to their size, age or botanical rarity date back to 

1910. The process of protection was regulated by law only in 1938, and during almost 40 years the 
“Instituto da Conservação da Natureza e das Florestas, IP”, the entity responsible for the recognition and 
protection of these trees, classified around 500 trees, both isolated and in groups, belonging to several 
species. With the increasing interest of people for green spaces in cities and specially the attention they 
pay towards old trees that represent a connection with the nature and the history, the old law became 
obsolete. 

The protection of trees of public interest in Portugal is nowadays regulated by the Portuguese Law 
number 53/2012. Under this legislation a public data base, named “Registo Nacional de Arvoredo de 
Interesse Público” (RNAIP), is maintained, with the aim to present all the classified trees and their 
characteristics, enabling people to profit from this valuable legacy. Presently, the RNAIP includes 591 
entries regarding 507 isolated trees and 84 groups of trees along boulevards, streets or in small peri-urban 
forests. Lisbon is the region with more classified trees, in a total of 137 individuals, followed by Leiria 
(67) and Oporto (45). Most of the Portuguese classified trees are angiosperms (337) although some 
gymnosperms, such as Pinus pinaster, are well represented. Worth of mentioning is also the fact that, 
among the isolated trees classified, around 10% are Quercus suber, species considered as the national 
symbol of Portugal. 

Under the present work we discuss how the law that classifies and protects monumental trees should 
drive technicians and politicians to recognize that old trees are compatible with new, modern green 
infrastructures. 
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The practice of urban forest management: Langervalde forest, Latvia 
 

Inga Straupe*1, Līga Liepa1, Dagnis Dubrovskis1, Agris Zimelis1, Jānis Krūmiņš1, Andrejs Domkins2 
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Urban forests play an important role in providing environmental, social and economic benefits as well 

as in improving the quality of life and human health in urban landscapes. It is known, that urban forests 
provide many ecosystem services with relevant monetary value. 

Therefore long–term management of urban forests is required for the provision of these services. Urban 
forestry is multidisciplinary and often numerous stakeholders are involved in land planning and 
management process. Due to usage intensity and diversity of users, urban forests are frequently called 
“hotspots” for development and adaption of innovative forest management practices, which may improve 
benefits such as opportunities for recreation, aesthetics and the quality of life. Langervalde urban forest is 
a eastern part of Jelgava city, Latvia - forested area with size of 50.3 ha. This place historically has been 
recreational area within the city. Our study investigates the methodology of integral forest management 
and latest technologies in the management of urban forests. In this study integral management system for 
ecological, economic and social values of urban forests are studied, including the technologies for 
inventory, planning and felling. As the outcomes of this study, recommendations for sustainable and 
multifunctional management of urban forests and instructions for selection felling will be prepared, as 
well as demonstrated on an experimental management site. This approach and technologies will ensure 
the sustainability of social and environmental functions and will increase the efficiency of forest 
management actions. 
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Determining Potential Greenway Trails of Turkey 
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Turkey has not enough landscape planning and management strategies. Therefore natural, cultural 

and historical landscape values are under threat because of unsustainable land use decisions. At this 
point, greenways planning strategies are well known way to protect landscape values depends on 
landscape ecology. Turkey has valuable landscape values with forest, rivers, sea, flora, fauna 
topographic, geomorphologic structures, historical ancient, historical trails, local-cultural property. 
Nevertheless they have not link among them therefore they are faced with the risk of loss. 

The aim of this study is to offer potential greenway trails for Turkey depends of national parks, 
protected areas, forests, heritage areas, urban green parks, ancient values, historical trails and roads 
separately. Through this approach, sustainability strategies of the each greenways are defined as part 
of landscape planning and then explained the future contribution for urban and rural areas, for locals 
and for landscape ecology of Turkey. To reach of this aim, the contribution of greenways strategies 
determined with greenways trails and greenways criteria. For this reason, the most known greenway 
projects in the world were searched and the greenway criteria and characteristics of them were listed. 
Firstly, the greenways proposal trails of Turkey were selected and then mapped in GIS environment. 
Consequently, the contribution criteria of each trail was listed for protecting sustainability of  natural, 
cultural and historical landscape values and for improving public awareness in Turkey. 
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Water management of green roofs in semi-arid urban environments 
 

Katerina Charalambous1*, Adriana Bruggeman1, Loukia Vassiliou2 
1The Cyprus Institute, Cyprus, 2Agricultural Research Institute, Cyprus 

 
Green roofs are being increasingly used in urban environments for their multiple benefits, including 

stormwater retention. The increase of impermeable areas and an inefficient stormwater drainage 
network causes flooding problems in the urban area of Nicosia, Cyprus. The implementation of green 
roofs could reduce the volume of stormwater runoff and mitigate floods. However, long dry periods 
make it difficult to maintain plant life on green roofs without irrigation. The aim of this research is to 
study the stormwater retention and plant performance of green roofs in a semi-arid environment. An 
experiment, which was set up on the roof of a three-storey building in Nicosia, examined combinations 
of different types of substrate mixes (Mix1 and Mix2), drought-tolerant plant species (native Frankenia 
Laevis and endemic Euphorbia Veneris) and deficit-irrigation levels (15 and 30% of reference 
evapotranspiration) with corresponding replicates. The substrate Mix1 comprised of pumice(0-
8mm):pumice(5-8mm):zeolite:soil:compost (25:30:15:15:15 v/v) with a depth of 15.5 cm and Mix2 of 
perlite:pumice(0-8mm):pumice(5-8mm):zeolite:soil:compost (12:27:13:22:13:13 v/v) with a depth of 
17.5 cm. An average stormwater retention of 71% for Mix1 and 88% for Mix2 was achieved for a rainy 
3-day period of 41.3 mm. During the June to October irrigation period, the plants under the 15% 
evapotranspiration irrigation level had a low survival rate. Overall, it was concluded that green roofs 
can be a promising urban green infrastructure for stormwater management in semi-arid environments, 
but further research on deficit irrigation is needed. 
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Analysing of Cittaslow (slow city) movement in the context of landscape indicators 
in spatial planning: In case of Cittaslow Turkey 
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With the impact of globalization cities are transformed into living spaces that are 
non-self-sufficient, hovewer sustainable planning principles emerge as opportune ways to improve 

the cities.The aim of the study is; in the context of Cittaslow movement developed from the urban 
sustainability principles, determining a method for the landscape values of the cities declared as 
Cittaslow and suggesting new parameters that may be an output for the existing slow city criterias. 

The study is a response to the main questions "How slow cities lead to the future of urban areas?" 
The auxiliary questions that produce solutions to the main objective are; What is the situation of slow 
cities in Turkey in terms of spatial planning , How can slow cities contribute to spatial planning when 
they are explaining with landscape indicators? 

In the method of the study, the literature survey prepared on the Slow city (Cittaslow) movement is 
explained with the landscape indicators in the context of spatial planning principles. In the sample of 
slow cities in Turkey, the morphological analysis of the cities is carried out and the present situation is 
determined as a result of quantifying the spatial values. If the spatial values of the slow cities are 
quantified, if the criterion is insufficient, suggestions are added and improvements are made. 
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The connection between Campus Greenways, recreation, and education 
 

Banu Çiçek Kurdoğlu*Diğdem Gömeli, Sultan Sevinç Kurt Konakoğlu, Pınar Dinçer 
Department of Landscape Architecture, School of Forestry, Karadeniz Technical University, 61080 Trabzon, 

Turkey 
 

Ideal campuses should provide its users a campus environment with a wide social world in addition 
to educational and training programs. It should include places that will have a positive effect on the 
personal development and socialization of the students and their being successful and productive. 
Creating greenway systems as alternative road pathways generally makes cities more accessible and 
increases the life quality of societies. Greenways connect the city with the rural area, people with nature, 
and a natural area with another one. These routes are in the form of outdoor classes that give information 
about natural systems. They may provide educational information that will contribute to the protection 
and improvement of the areas they get connected to, in line with their properties. Campus greenways 
will give a new impetus to education by supporting working, learning and discovering, helping to 
investigate and providing a space for open-air discussion areas with training possibilities. It will be a 
tool for creating a quality physical environment by contributing to obtaining good habits with 
recreational activities such as walking, running and cycling.In this study, the relationship between 
recreation and education will be investigated in the context of a greenway planning approach in the 
form that can support the education and training activities in parallel to fulfilling the recreational needs 
of campus users. 
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