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According to the National Research Council of the United States, resilience is the capacity of defining and 

programming operations to resist and/or to recover, or to adapt, in the most proper way, as regards 

disruptive events, whether they be actual or merely possible (Gilbert et al., 2015). Particular attention is 

paid to horizontal and vertical technical cooperation within the different bodies of the public administration 

and to participatory processes which involve representatives and stakeholders of the local communities, 

enterprises of the profit and non-profit sectors, civil society groups and so on. 

The “PEOPLES Resilience Framework” (PRF) (Renschler et al., 2010), where PEOPLES stands for “Population 

and demographics, Environmental/ecosystem services, Organized governmental services, Physical 

infrastructure, Lifestyle and community competence, Economic development, and Social-cultural capital,” 
states that resilience of the urban contexts is characterized, in terms of resistance, adaptation and recovery, 

as the long-run conservation of adequate performances as regards population density and structure, 

environmental resources and ecosystem services, basic and intermediate services and infrastructure 

provided by the public administrations, social and economic sustainability, local development and 

progressive increase of the social and cultural capital. Under this perspective, the system of the “Baseline 
indicators for communities” (Cutter et al., 2014) identifies 49 performance indicators whose benchmarks 

are related to social structure, economic situation, conditions of the built environment (housing and 

infrastructure), institutional framework, human capital, and environmental and social quality of the urban 

contexts. Similarly, the “City resilience framework” (CRF) assesses the size of urban resilience by twelve 
objectives and 52 indicators, concerning the local governance framework and related leadership, the quality 

of urban life and of social welfare and relationships, the public services and infrastructure, and the state of 

health of the urban economy (Arup, 2014). 

From this point of view, the resilience of urban fabrics not only is related to consistent use of technologies 

effective in hindering dangerous impacts on the quality of life of the communities or in catalyzing quick 

recovery from disruptive shocks, but also, and above all, is connected to the implementation of virtuous 

cooperative processes which involve public administrations and members and groups of the local societies. 

Resilience builds upon implementing public policies into spatial planning through the participation of 

stakeholders endowed with the proper expertise to improve substantially the quality and the effectiveness 

of decision-making processes through cooperation with public bodies who provide the communities with a 

sound and proactive commitment towards the common good. 

A relevant aspect which characterizes resilient communities is their self-assessment expertise, whose an 

important paragon, in terms of capacity building is represented by the “Communities advancing resilience 
toolkit” (CART) (Pfefferbaum et al., 2013). The CART provides a guidelines handbook and a self-assessment 

toolkit addressed to local communities which can be used in several local planning fields (Gilbert et al., 

2015). The “Community resilience system initiative” (CRSI) (CARRI, 2011) focuses on the same target, with 
the aim of improving public awareness concerning resilience-related themes, which should become public 

wealth of knowledge. The implementation of capacity building in terms of community self-assessment and 
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wealth of knowledge. The implementation of capacity building in terms of community self-assessment and 

public awareness not only drives the local societies towards resilience-oriented adaptation and recovery 

planning practices, but also towards implementing spatial planning based on visions embedded in a 

resilience-oriented public policy framework (Gilbert et al., 2015). 

The CARRI’s report (2011) is particularly rich in directions concerning good and best practices on urban 

resilience based on self-assessment of the local societies. The Annex 3 of the report analytically presents 

the outcomes of a partnership process between CARRI and the communities of three counties of the United 

States, namely, Charleston Tri-County Area (South Carolina), Gulf Coast of Mississippi and Memphis/Shelby 

County (Tennessee). Three action plans were implemented by partnerships involving the county 

administrations and CARRI, which focused on urban resilience, and were translated into concrete operations 

related to the urban contexts of the three counties. In the case of the Tri-County Area, the plan consisted 

of a complex and articulated set of operations aimed at improving the local transportation system, and, in 

particular, the road traffic, the railway organization and the commuting opportunities. The Gulf Coast County 

and CARRI studied and implemented a set of operations to mitigate the environmental damages generated 

by the Deepwater Horizon oil spill coming from the BP platform located in the Macondo Prospect, in the 

United States Exclusive Economic Zone of the Gulf of Mexico. The plan action of the Memphis/Shelby County 

focuses on a system of initiatives which implement urban economic development based on cooperation of 

locally-based small enterprises and family-run businesses. The planned operations entail a set of 

interventions concerning building urban resilience against seismic events. 

The good practices based on CRF, CART and CRSI are highlighted by the scientifically and technically 

qualified, intersectoral approach to the implementation of urban resilience-oriented operations. Incremental, 

bottom-up processes of capacity building and self-assessment which involve the urban societies characterize 

the exportability of these methodologies to other international contexts. 

The seven articles proposed in this issue of TeMA are drawn from studies presented at the INPUT aCAdemy 

2019 Conference held in Cagliari on 24-26 June 2019, titled “Planning, nature and ecosystem services.” The 

issue of urban resilience-oriented spatial analyses and planning practices was one of the themes treated 

and discussed throughout the Conference sessions, and a selection of these studies is presented through 

the articles of this issue of TeMA, which are consistent with the scientific and technical lines discussed in 

this editorial preface. The question of local transportation system, which is one of the main issues addressed 

by the action plan which implements the CRSI into the Tri-County Area, is treated by Santos and Moura and 

by Di Ludovico and Rizzi, who focus on the mobility system and preferences related to walkability with 

reference to the Belo Horizonte urban context and to the post-earthquake urban environment of the Italian 

City of L’Aquila. In the case of L’Aquila, the theme of walkability merges with the resilience-related question 

concerning recovery after a critical natural disaster. The spatial organization related to the urban functions 

concerning the Mustapha Pacha Hospital within the North African metropolitan context of Algiers, discussed 

by Ghida et al., and the assessment of the implementation of a green infrastructure in the Turkish Pendik 

District, described by Ustaoglu and Aydinoglu, propose planning tools and methodological approaches 

consistent with capacity building and public awareness processes. Ladu et al. assess the ongoing process 

of the implementation of a big project within an Italian medium-sized metropolitan area, the new soccer 

stadium of Cagliari, whereas Pilogallo et al. discuss the implementation of renewable energy plants into the 

spatial context of the Melfi area, located in the Southern Italian Region of Basilicata. Both studies are closely 

related to the theoretical and technical approach to urban resilience entailed by the action plan of the 

Memphis/Shelby County, quoted above. Finally, the strategy concerning the implementation of the 

sustainable development paradigm into the planning policies of medium-sized cities of the Italian regional 

context of Western Sicily, presented by Vinci and Cutaia, is in line with the PRF’s statements. 

124 - TeMA Journal of Land Use Mobility and Environment 2 (2019) 



C. Zoppi – EDITORIAL PREFACE: TEMA JOURNAL OF LAND USE MOBILITY AND ENVIRONMENT 2 (2019) 

 
 

125 - TeMA Journal of Land Use Mobility and Environment 2 (2019) 

REFERENCES 

Arup (2015). City Resilience Framework. https https://assets.rockefellerfoundation.org/app/uploads/20140410162455 
/City-Resilience-Framework-2015.pdf. 

CARRI (Community and Regional Resilience Institute) (2011). Community Resilience System Initiative (CRSI) Steering 
Committee Final Report — A roadmap to increased community resilience. https://docs.merid.org/ SITECORE_DOCS/CRSI 
%20 Final%20Report.pdf. 

Cutter, S.L., Ash, K.D. & Emrich, C.T. (2014). The geographies of community disaster resilience. Global Environmental 
Change, 29, 65-77. doi: https://dx.doi.org/10.1016/j.gloenvcha.2014.08.005. 

Gilbert, S.W., Butry, D.T., Helgeson, J.F. & Chapman, R.E. (Eds.) (2015). Community Resilience Economic Decision Guide 
for Buildings and Infrastructure Systems. Gaithersburg, MD, United States: NIST (National Institute for Standards and 
Technology), United States Department of Commerce. doi: http://dx.doi.org/10.6028/NIST.SP.1197. 

Pfefferbaum, R.L., Pfefferbaum, B., Van Horn, R.L., Klomp, R., Norris, F.H., & Reissman, D. (2013). The Communities 
Advancing Resilience Toolkit (CART): An intervention to build community resilience to disasters. Journal of Public Health 
Management and Practice, 19 (3), 250-258. doi: http://10.1097/PHH.0b013e318268aed8. 

Renschler, C.S., Frazier, A.E., Arendt, L.A., Cimellaro, G.P., Reinhorn, A.M. & Bruneau, M. (2010). A framework to define 
and measuring resilience at the community scale: The PEOPLES resilience framework. Technical Report MCEER 
(Multidisciplinary Center for Earthquake Engineering Research, University at Buffalo, State University of New York, 
Buffalo, NY, Stati Uniti)-10-0006. http://peoplesresilience.org/wp-content/uploads/2013/07/2010_Renschler_PEOPLES_ 
Resilience.pdf. 

AUTHOR’S PROFILE 

Corrado Zoppi, Civil engineer, is Doctor of Philosophy in Economics (USA, 1997), Doctor of Research in Territorial 
Planning (Italy, 1992), and MSc in Economic Policy and Planning (USA, 1990). He is a Professor at the University of 
Cagliari (Sector IAAR/20 – Spatial planning). He is presently teaching at the Department of Civil and Environmental 
Engineering and Architecture of the University of Cagliari in the Undergraduate and Graduate Programs in Environmental 
and Territorial Engineering and in Sustainable Tourism Management and Monitoring (Regional and Urban Planning, 
Strategic Planning and Environmental planning). 

 

 



 
 
 

 

 

 

 

 

 
 
 
 
XXIV International Conference 
“Living and Walking in Cities”  
12-13 September 2019, Brescia (Italy) 

 

 

 

 

The International Conference “LIVING AND WALKING IN CITIES” (LWC) traditionally looks at different themes 
concerning the quality of life in urban areas. The goal of this event is to gather researchers, road users, 
administrators, technicians, city representatives and experts aiming to discuss problems that affect the safety 
of pedestrians in the city, especially of children and persons with reduced mobility. The conference attracts 
practitioners and researchers who can find detailed presentations on policy issues, best practices and research 
findings across the broad spectrum of urban and transport planning. The conference covers international 
issues, national and local policies and the implementation of projects at the local level. The conference presents 
a great opportunity for networking and forming career-spanning professional relationships. Although sessions 
at the Conference can be challenging in discussing matters of policy at the highest level, they can also provide 
good, basic education and training opportunities. The Conference “Living and Walking in Cities” provides a 
forum to discuss the challenges of economic growth, social and demographic changes to become more 
sustainable. Planners and practitioners are being asked to improve and retrofit towns, transportation 
infrastructure and public spaces. They are finding solutions for resilience in the face of threats posed by climate 
change, energy and infrastructure security; At the same time, they need to develop hard and soft measures 
to improve the safety of walking and cycling which affects health and fitness. This is desirable to be done 
through research and studies that are innovative, interdisciplinary and cross-border. 
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ABSTRACT

Low carbon transition represents one of the main 
challenges engaging territorial governments in a multi-
scale structure of planning and actions. The thematic 
focus on renewable energies sources (RES) development 
prevailed on an integrated approach to plan such relevant 
process in a more integrated and systemic view based on 
multiple territorial values estimation and the assessment 
RI� SRWHQWLDO� FRQÀLFWV� GHSHQGLQJ� RQ� WHFKQRORJLFDO� DQG�
landscape impacts
RES transition implies extensive  territorial transformations 
and, in the case of Italy, the public management spent 
more effort in targeting RES installation objectives more 
than proposing a territorial plan of suitable area where 
such a process might be development preserving local 
territorial structure and values.   
This paper presents the results of an ex-post analysis 
carried out to assess the effects of the rapid advent 
RI� UHQHZDEOH� HQHUJ\� SODQWV� LQ� D� VSHFL¿F� WHUULWRULDO�
FRQWH[W�� 0HO¿� DUHD� LQ� %DVLOLFDWD� �,WDO\��� 6XFK� D� FRQWH[W�
is characterized by agricultural vocation and high natural 
values, but also representing the settlement place of the 
biggest industrial automotive center in the south of Italy. 
The research approach is based on ecosystem services 
assessment through selected INVEST tools according 
ZLWK� WKH� SUHVHQFH� RI� UHOHYDQW� VSHFL¿F� IHDWXUHV� LQ� WKH�
investigation area: carbon stock and storage, crop 
production, crop pollination and habitat quality. 
Results allow to quantify an extensive territorial impacts 
generated by photovoltaics plants and wind-farms 
compared with production potential. Consequently policy 
recommendation are proposed in order to improve 
the governance model for future development of the 
sustainable energy sector in Basilicata.

KEYWORDS:
RES; Ecosystem services; Low carbon; Energy transition 
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1 INTRODUCTION 
The hoped-for energy transition to renewable sources of supply has had a major boost in recent years. 

Incentive policies and simplified authorization have led to the widespread presence of RES plants that in some 

contexts have radically changed the landscape. It is the task of urban and territorial planning to define a 

methodological framework and significant criteria for assessing the sustainability of these measures for the 

transformation of the territory.  

1.1  ECOSYSTEM BASED PRO-VOCATION 

The 2005 Millennium Ecosystem Assessment (MA) could be considered one of the main efforts to promote 

worldwide effective environmental assessment approaches, sponsored by the United Nations. The most 

provoking contribution promoted by MA is based on the concept that the ecosystem values in decision-making 

should be grounded on the idea of services provided to humans. This requires new interpretative parameters 

and computational tools in order to produce the required additional knowledge to reinforce the rational 

‘decision makers’ in making ‘better’ decisions and policy choices (Owens, 2005; Sanderson et al., 2002). 

Compared to that, “sustainability” has become a main policy concern both domestically and internationally, 

with increasing prominent place in decision-making processes concerning environmental issues (Bulkeley & 

Jordan, 2012). However, such a rising awareness in political debate produced strong thematic commitments: 

i.e. RES transition as a way to reduce CO2 emissions. We are in the case of a conflict between human activities 

and the environment (fossil energy production, mainly) had been addressed through a generalized 

technological settlement of new systems which strongly reduced impacts of energy production in terms of CO2 

emissions, but generates other externalities affecting territorial values and landscape identities in a context of 

de-regulation in urban and regional planning.       

Ecosystem services allowed to oppose a quantitative assessment of eco-systemic values in the procedure of 

environmental impacts assessment for RES plants settlement process. It becomes a tool for decision makers 

to govern more effectively territorial transformation even urban plans are not suitable to face the issue of RES 

installation according with the current normative system. 

In order to demonstrate such conflictual situation we refer to a specific case study area: Melfi municipality in 

Basilicata (Italy). We consider the achieved results as a contribution in developing understanding of ecological 

knowledge use in policy driven processes that are more sensitive to the issues of power and control (Cowell 

& Mick, 2014; McKenzie et al., 2014; Scorza, Pilogallo & Las Casas, 2018), the ambition is to provoke strong 

advances in territorial governance by the mean of the new paradigm of ecosystem services based planning. 

 

2 CASE STUDY AREA DESCRIPTION 
The research has been structured on the municipal scale. In facts the study area includes the territory under 

the administrative jurisdiction of Melfi municipality. Melfi is located in the Basilicata region in southern of Italy 

(Fig. 1). Melfi is the third largest municipality in the region for resident population and territorial extension. 

The territory is characterized by the presence of San Nicola industrial area. An extended industrial area where 

most important plant for car production in the South of Italy where established by Fiat Chrysler Automobiles 

group (FCA). On the natural and landscape point of view the study area presents a strong agricultural vocation 

with relevant sites characterized by considerable naturalistic and environmental features. The area is 

significant because it has a peculiar land uses structure and, since 2010, it has been affected by numerous 

installations of RES plants. In 2018, in the study area, we mapped 66 installations of large wind farms (power 

of each wind tower greater than or equal to 1 MW) and 113 concerning small wind farms (power less than 1 

MW). The estimation of total installed wind-power production capacity is around 219 MW. Moreover, for the 

photovoltaic sector there are 7 photovoltaic fields for a total occupied area of about 140.000 square metres. 
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Fig. 1 Geographical overview of the study area, major land use classes, wind-power plants and main mobility infrastructures 

3 METHODOLOGY AND RESULTS 
This research aims to describe the impacts of a widespread growth in the renewable energy production plants 

in terms of loss of ecosystem services. For this purpose, considering the specific territorial features synthetically 

described in the previous paragraph, the analytical process had been based on four ecosystem services: 

Carbon Storage and Sequestration, Crop pollination, Crop production and Habitat Quality. 

The analytical models used are included in the InVEST (Integrated Valuation of Ecosystem service and 

tradeoffs) suite (Nelson et al., 2018); territorial analyses were then produced in order to obtain a 

representation of the spatial distribution of the thematic and cumulative impacts depending on RES installation 

with consequences on the territorial capacity to provide ES. 

3.1  CARBON STORAGE AND SEQUESTRATION 

The assessment of the carbon stored within the study area was carried out using the tool "Carbon Storage 

and Sequestration" which returns a raster map which, pixel by pixel, is associated with the value of carbon 

stored in Mg/ha. 

Input data are land use/land cover (LULC) map and a corresponding table with the four values of carbon pools. 

The resulting raster maintains the same resolution as the input cover map. The pixel size is 5x5 m and this 

allows a higher spatial accuracy including also the contribution in terms of carbon stored by urban green areas. 

The Tab. 1 shows the values used for each LULC class. The carbon pools estimation includes values provided 

by INFC (Gasparini & Tabacchi, 2011) for wooded classes plus IPCC (international panel of Climate Change) 

(IPCC, 2006) for the remaining ones.   

The working hypothesis is to assimilate the areas affected by RES plants to the urban environment or, more 

generally, to a process of "land take" that cancels the contribution of these surfaces in terms of ecosystem 

services. 
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LUCODE DESCRIPTION C_ABOVE C_BELOW C_SOIL C_DEAD 

11 Residential buildings in compact urban centres 0.00 0.00 0.00 0.00 

12 Residential buildings in dispersed urban centres 0.00 0.00 0.00 0.00 

13 Buildings for industrial and commercial use 0.00 0.00 0.00 0.00 

2 Road network (roads and railways) 0.00 0.00 0.00 0.00 

3 Quarries and landfills 0.00 0.00 0.00 0.00 

4 Gardens and urban greenery 15.00 0.00 0.00 0.00 

511 Orchards 63.00 7.85 1.00 0.00 

512 Vegetable gardens 0.00 4.7 62.57 0.00 

513 Arable land 0.00 4.7 62.57 0.00 

514 Olive groves 63.00 7.85 1.00 0.00 

515 Vineyards 63.00 7.85 1.00 0.00 

53 Fallow pasture 0.00 4.7 64.50 0.00 

54 Woods 160.00 58.00 64.50 20.50 

541 Coniferous woods 160.00 52.00 64.50 20.50 

542 Broadleaf woods 160.00 59.80 64.50 20.50 

62 Watercourses 0.00 0.00 0.00 0.00 

7 RES plants: wind farms and photovoltaic fields 0.00 0.00 0.00 0.00 

Tab. 1 Summary table of carbon pools values used for the study area 

3.2  CROP PRODUCTION 

The "Crop production - percentile" was developed to carry out trade-off analyses where the transformation 

hypotheses concern changes in land use in favor of or starting from agriculture. 

On the basis of a global scale climate model, it is possible to make productivity estimates of 175 kinds of crops. 

Data used by the model comes from the FAO database supplemented by national and regional datasets. 

In order to assess tradeoffs between an increase in agricultural profitability and expected loss of ecosystem 

services, calculations make it possible to predict and to estimate the productivity of an area in relation to 

certain types of crops and their relative economic benefits, while neglecting the impact of different 

management practices. 

An alternative field of application is that of the present work, which has instead aimed to estimate the effect 

of policies and phenomena of territorial transformation on agricultural productivity in the area under 

consideration. The result is a spatial distribution of the yield expressed in tons per pixel.  

Required input data consists of a land use map and a corresponding table of crops. A further table  is required 

containing the values in kg/ha of the nitrogen, phosphorus and potassium compounds on average used 

throughout the study area. For the purposes of this work, values indicated in the Integrated Production 

specifications of the Basilicata Region for wheat and vineyards have been adopted. 

 

CROP NAME NITROGEN RATE PHOSPHORUS RATE POTASSIUM RATE 

Grape 80.0 100.0 125.0 

Wheat  110.0 35.0 30.0 

Tab. 2 Summary table of fertilizers compounds values used for the study area 
 

The territory of Melfi is in fact one of the areas of cultivation included in the DOCG regulations of the Aglianico 

del Vulture Superiore. Wheat, on the other hand, has been selected as an example of the numerous and 

extensive non-irrigated arable crops present. 
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As far as non-irrigated arable crops are concerned, they cover about 20,174 hectares, with a much more 

advantageous distribution compared to the vineyards. Not having detailed information regarding type of crops 

actually present, analyses were carried out considering all the arable crops cultivated with wheat.  

3.3  CROP POLLINATION 

Among regulation ES, the aptitude of study area to host pollinating species was investigated by using "Crop 

pollination" tool of INVEST that allows to map cell by cell potential presence based on a model that evaluates 

appropriate environmental conditions in terms of presence of suitable places for nesting and food availability. 

The necessary data consist in: LULC map; a table reporting indicators of suitability for nesting and/or for 

hosting floristic species that serve as food sources for pollinators for each LUcode; a table summarizing main 

characteristics of each pollinator species (maximum range, seasonality, food preferences). 

Elaboration results consist in two kind of maps for each pollinator species and for each season of the year. 

The first kind represents an index of "pollinator supply" that expresses a measure of the availability of pollinator 

species considering both the accessibility to food resources and the usability of sites suitable for nesting. The 

second one is a "pollinator abundance" map, that is the potential presence of pollinators per pixel. 

In other words, while the first map represents sites where pollinators originate, the second type of map gives 

indications on the places where pollinators carry out their activity by considering jointly both the available food 

resources that attract pollinators in individual cells, and the availability of insects that have access to the same 

cells. 

The INVEST model was applied by considering a generic pollinator and assigning the maximum values for the 

availability of suitable nesting sites and food resources to wooded areas and uncultivated pastures. 

Intermediate values were considered for the classes of land use reserved for agricultural use, favoring the role 

of orchards, olive groves and vegetable gardens over that of non-irrigated arable land and considering 

minimum values but not zero along the riparian strips and within urban gardens and green areas. The reference 

year against which the changes have been evaluated is 2010, when no RES plant is recorded. 

3.4  HABITAT QUALITY 

The ecosystem service related to habitat quality is considered as an index of overall biodiversity, and falls 

within the category of supporting services. It has been estimated using the "Habitat Quality" tool of INVEST. 

This tool returns two raster maps of the territory under examination, one relating to the quality of the habitats 

and another, complementary to it, relating to the degradation of the habitats.  These maps are created by 

combining and crossing information from Land Use/Land Cover (LULC) and threats to biodiversity. Therefore, 

the tool allows to model geographically the variations of the quality of the habitats and to evaluate, the positive 

and negative interactions between the natural environment and the anthropic activities or on the practices of 

use of the land. 

It estimates the effect of each threat considered on the habitats analyzed, also considering the indirect effects 

induced by a considered combination of all the threats. Threats are to be considered as explicit spatial variables 

that could cause the local extinction of one or more animal or plant species. To better explain the spatial 

variability of the effects induced by the threats, the distance between the habitats and the source of 

degradation is considered. Finally, the model assesses the sensitivity of each land cover class considered as 

habitat to each individual threat, with a different weight. 

The input data required by the tool are: (1) LULC Map; (2) Threat table: containing all the threats that the 

model must take into account with their weight (between 0 and 1) and impact in space (in km); (3) Threat 

maps: binary type 0-1 raster maps where the value 1 indicates the presence of the threat and the value 0 

indicates absence; (4) Sensitivity matrix: containing for each LULC class a number between 0 and 1 
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representing the suitability of that land use to be a habitat and the sensitivity of each habitat to each threat 

considered. 

The elaboration (on a rater with a resolution of 5x5 meters) was carried out for three time intervals: 2010-

2014; 2015-2017; 2017-2018. Those intervals are consistent with data availability on RES plant distribution. 

Moreover we included as as additional land use class the one concerning the areas occupied by RES plants. 

The categories set out in Tab. 3 have been taken as the source of the threat on the basis of comparisons 

between different attributes in a variety of scientific articles (Chu et al., 2018; Sharma et al., 2018; Salata, 

Ronchi & Arcidiacono, 2017).  

 

LUCODE DESCRIPTION OF THREAT THREAT MAX DISTANCE 

[KM] 

WEIGH

T 

[0-1] 
From 511 to 515 Agricolture AGRI 0.3 0.4 

11-12 Residential buildings in compact urban centers and 
scattered urban centers 

BUILD 1 0.85 

13 Buildings for industrial and commercial use IND 1.5 1 

3 Caves and dumps CADI 1.5 0.65 

7 Wind and photovoltaic systems RES 1.5 1 

2 Main high-speed link roads and railways BROAD 2 1 

2 Local roads SROAD 0.4 0.3 

Tab. 3 Table of threats acting on the territory with their weights and distances of impact. Each threat represents a single class of 
land use (lucode) or an aggregation of several classes 

 

For the sensitivity matrix (Tab. 4), maximum habitat values were assigned to the land use classes for forests 

and watercourses, and zero values were assigned to the anthropic land use classes for buildings and RES 

installations. For each LULC, a score of 0 to 1 was assigned corresponding to the sensitivity of that habitat to 

the relevant threat ( Polasky et al., 2011; Sallustio et al., 2017; Terrado et al., 2016). 

 

 

LUCODE HABITAT TYPE HABITAT 
SUITABILITY 
[0-1] 

AGRI BUILD IND CADI RES BROAD SROAD 

11; 12; 13; 2; 
3; 4. 

Anthropized urban area 0 0 0 0 0 0 0 0 

4 Gardens and urban green 
areas 

0.3 0.3 0.4 0.4 0.1 0.3 0.3 0.5 

511 Orchards 0.5 0 0.3 0.5 0.2 0.5 0.4 0.5 

512 Gardens 0.5 0 0.3 0.5 0.2 0.5 0.4 0.5 

513 Arable land 0.4 0 0.5 0.6 0.2 0.8 0.4 0.5 

514 Olive groves 0.5 0 0.3 0.5 0.2 0.5 0.4 0.5 

515 Vineyards 0.5 0 0.3 0.5 0.2 0.5 0.4 0.5 

53 Pasture or uncultivated 
areas 

0.6 0.4 0.7 0.6 0.3 0.9 0.6 0.4 

54 Mixed forests 1 0.8 0.8 0.7 0.5 0.5 0.7 0.5 

541 Conifer woods 1 0.8 0.8 0.7 0.5 0.5 0.7 0.5 

542 Broadleaf forests 1 0.8 0.8 0.7 0.5 0.5 0.7 0.5 

62 Watercourses 1 0.5 0.4 0.8 0 0.3 0.8 0.4 

7 Renewable energy 
production plants: Wind and 
Photovoltaic 

0 0 0 0 0 0 0 0 

Tab. 4 Sensitivity matrix where the habitat grade [0-1] is reported for each land use class (or group of classes) and the sensitivity of 
each habitat to the individual threat [0-1] 
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3.5  RESULTS 

The Carbon Stock assessment allowed us to estimate in 2013 a total amount of 10,3 kTons in the study area. 

This value, considering only the transformations induced by RES energy production plants, undergoes a 

decrease of 0.31% corresponding to about 32 tons of carbon previously stored. 

The agricultural productivity - Crop Production - was analyzed considering high value-added crops (viticulture) 

and cereal production. The RES plants almost exclusively concerned cereal production areas. Results show the 

presence of three climate zones within the study area, which involve the division into three classes of 

productivity. Regarding vineyards, values range into following three classes: low (up to 37.2 q/ha), medium 

(from 37.2 to 68.4 q/ha), high (greater than 68.4 q/ha). 

Cereal production had been more affected by RES plants development: as can be seen from the Fig. 2, the 

area of greatest concentration of RES plants overlaps "Non-irrigated crops". 

 
Fig. 2 Location of RES systems located in non-irrigated arable areas (in green) 

 
 

Results as regards the ability to provide adequate habitats for pollinating species highlights the crucial role of 

wooded areas (dark red in Fig. 3) but also the variability that characterizes non-irrigated arable land on the 

basis of distance from urban areas.  

This is particularly evident in the area immediately south of the industrial area where, although the dominant 

land use class is "non-irrigated arable land", the index decreases as urbanized areas come closer. 

In order to evaluate the alterations INVEST has been run considering for every temporal step, plants to be 

added to the pre-existing ones. The following image is intended to represent precisely the loss with respect to 

2010 of the index recorded by the model at the end of 2018. By overlapping RES plants to 2018, it can be 

seen that the ecosystem service in question is strongly affected by the density of the installations. 

Concerning Habitat Quality the results were grouped into 4 macro-classes: "no-habitat", "low 

quality/degradation", "medium quality/degradation" and "high quality/degradation". On the habitats quality, 

in the time phases analysed, the percentages of land classified as "no-habitat" and "low quality" increased by 

0.46% to the detriment of those classified as "medium quality", which on the contrary decreased by 0.45%.  

For habitat degradation (Fig 5), in the time phases analysed, the area classified as "low degradation" decreases 

considerably, by 18%. In addition, the areas classified as "medium degradation" and "high degradation" 

together increase by about 18%.  
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Fig. 3 Pollination supply index map for the year 2010 

 

 
Fig. 4 Overlay between RES implants in 2018 and the evolution of the "Pollination abundance" index between 2010 and 2018 

 
In order to provide a comprehensive estimation of the impacts produced by RES installations ore 2010 - 2018 

time frame a synthetic map (Fig. 6) was delivered combining the results discussed before in a linear 

combination model. Such map represent the general loss of ecosystem services. Lighter colors correspond to 

less loss and vice versa. As it is possible to see, there are two areas that have been most altered: the first 

located north-west of the town, the second between the town and San Nicola industrial area. 
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Fig 5 Graph of habitat degradation representing on the abscissas axis the amount of surface in percentage and on the ordinates axis 

the level of habitat degradation identified. The table under shows the percentage value for each time interval analysed 
 

The first one is characterized by a low heterogeneity of the existing plants. In fact, there are mainly wind 

turbines with a generating power greater than 1 MW with two photovoltaic fields. The opposite situation is 

found in the second area in which there are wind and photovoltaic systems heterogeneous for power capacity, 

height of the tower and rotor diameter. 

 

 

Fig. 6 Map representing the general loss of ecosystem services in the study area between extreme time intervals (2010-2018) 
 

Such elaboration allowed to understand how the greatest cumulative impacts depends on the distribution of 

plants in those territories with higher density of wind-towers and photovoltaic plans. It is remarkable how the 

environmental assessment of a RES plants has to consider existing baseline and cumulative effects for the 

estimation of impacts scenario.  

4 CONCLUSIONS 
The aim of this work is the application of a method to evaluate territorial transformations induced by the 

installation of renewable energy production plants through the approach of ecosystem services (Scorza et al., 

2019). The ecosystem services analyzed are those that best describe the identity characteristics of Melfi 
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territory, capturing the aspects of natural and environmental value and the strong agricultural vocation that is 

characterized both by the large extension of cereal areas and for some valuable products such as vineyards 

of Aglianico. A cumulative effects comes out as a comprehensive assessment of the sectoral estimation as a 

form of territorial sustainability performance assessment (Dvarioniene et al., 2017). Such results has to be 

improved in terms of more detailed estimation of the parameters selected as INPUT in INVEST models and, 

mainly, in the estimation of effects combination calibrated on specific on-field evidences. 

However it is possible to affirm how the current procedure of environmental impact assessment for big RES 

plants (ore that 1 MW power capacity) is un-effective in considering the cumulative effects of the new plants 

in the comprehensive settlement scenario. Furthermore the small plants are authorized even without such 

environmental assessment procedure and their effects may be even more disruptive and uncontrollable. 

It is necessary to start a process of territorial transformation monitoring (i.e. starting from effective procedures 

of land take and urban sprawl detection) (Saganeiti et al., 2018) to support the elaboration of sustainable 

energy policy at regional and municipal level based on an integrated assessment of territorial values with the 

global issue of reducing CO2 emission. The ESs combined with remote sensing and advanced spatial analysis 

techniques could balance conflicting objective of sustainability: low-carbon energy transition, preservation of 

natural resources, reinforcing agriculture and food production.  
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ABSTRACT

This work illustrates the planning experience carried out 
E\� ¿YH�PXQLFLSDOLWLHV� RI�:HVWHUQ� 6LFLO\� �,WDO\�� LQ� WKH� WKH�
IUDPHZRUN� RI� WKH� (8¶V� XUEDQ� DJHQGD� ����������� 7KH�
SODQQLQJ�SURFHVV�KDV�OHG�WR�WKH�GH¿QLWLRQ�RI�D�6WUDWHJ\�IRU�
Sustainable Urban Development (SSUD), whose general 
objectives are strengthening territorial cohesion and to 
increase accessibility to the local resources. The SSUD 
action plan, being funded with around 70 millions euro, 
JLYHV�VSHFL¿F�LPSRUWDQFH�WR�VXVWDLQDEOH�PRELOLW\�DV�D�PHDQ�
through which such objectives can be better achieved and 
reciprocally integrated.
After a brief description of the territory targeted by the 
668'� �VHFWLRQ� ���� WKH� SDSHU� IRFXVHV� RQ� WKH� JUHHQZD\�
concept within the broader debate on sustainable 
mobility. In section 3, a series of evidences are provided 
to identify the demand and potential for the development 
RI�VXVWDLQDEOH�PRELOLW\�LQIUDVWUXFWXUHV�LQ�WKH�¿YH�FLWLHV��,Q�
the fourth section, after describing the expceted results 
RI� WKH�DFWLRQ�SODQ� LQ�WKH�¿HOG�RI�VXVWDLQDEOH�WUDQVSRUW�� LW�
is suggested why in this area a greenway is the better 
solution to increase accessibility to a broad range of natural 
resources and functions (natural sites, landscapes, cultural 
heritage, urban functions).
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1 INTRODUCTION 
The territory of Italy presents a clear polycentric structure and medium-sized cities are spread across the 

whole country (Bonavero et al., 1999). The reason for this type of spatial organisation lies in the country’s 

long history but also, as in other European contexts, in the capacity of medium-sized cities to offer a range of 

accessible services, environmental qualities and other amenities that often make these places more attractive 

to citizens respect to the largest urban agglomerations (ESPON, 2014; Hristova et al., 2015; Servillo et al., 

2017). In this context, Sicily is one of the Italian regions with a more polycentric territorial organisation: this 

is witnessed, on the one side, by the number of medium-sized cities spread across the regional territory (30 

towns with a population between 30,000 and 100,000 inhabitants); on the other, for the role that urban 

proximity plays in creating functional synergies in certain part of the region. This is particularly the case of 

Western Sicily, where in a range of 90 kilometres of coastline there are five medium-sized cities (Trapani, 

Erice, Marsala, Mazara del Vallo, Castelvetrano), home of around 250,000 inhabitants, which share relevant 

resources for sustainable development: infrastructures, such as an international airport, commercial ports and 

marinas; natural sites of community importance and distinctive landscapes; cultural amenities of international 

relevance (i.e. Erice old town, Selinunte archaeological site). 

 

 

Fig. 1 The distribution of urban and environmental resources along the coastline of western Sicily (Source: authors) 
 

In the framework of the 2014-2020 EU’s programming cycle, in 2016 the above mentioned five municipalities 

started a cooperation process to carry on a joint Strategy for Sustainable Urban Development (SSUD), 

responding to the following overall objectives: (a) promoting territorial cohesion and increased functional 

synergies among the cities; (b) to increase accessibility to the urban and environmental resources; (c) 

improving the availability and efficiency of local services, particularly in the fields of sustainable mobility and 

social inclusion. The strategy, being funded with around 70 million euro from the European Regional 

Development Fund (ERDF), will be implemented through an action plan with a specific focus on the urban 

waterfronts, places still characterised by unsolved environmental problems, but where the three above 

mentioned objectives can be achieved with a larger impact in terms of sustainability, urban regeneration and 

local development. This paper aims to explain the methodology followed to quantify the SSUD targets in the 

field of sustainable mobility and to identify a greenway as an instrument to combine environmental and local 

development goals within the urban areas. 
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Fig. 2 Natural resources, cultural heritage (left) and farming land coverage (right) (Source: authors) 

2 CONCEPTUAL FRAMEWORK 
Over the last two decades, the sustainable mobility paradigm have dominated the planning debate, to the 

point that cities all over the world are committed to promote environment-friendly transport policies (Banister, 

2008; Grieco & Hurry, 2012). Changes in the social behaviours, also, implicate the emergence of new ways 

people relate with the places and environment, with the consequence of creating a demand for new types of 

infrastructures and new challenges to urban planning and design (Bertolini, 2017; Hickman et al., 2013). These 

new demands for sustainable mobility can be addressed in an holistic way by reconceptualizing the concept 

of “green infrastructures”. With ancient roots and analogies with the concepts of “parkway” and “green belt” 

in the landscape ecology literature (Fabos, 1995), green infrastructures can be interpreted as a set of 

interconnected natural spaces that, while preserving the values and functions of a natural ecosystem, provides 

also wider benefits to human population (Benedict & McMahon, 2006). Such renewed scenario requires a 

completely different approach to planning and design of mobility networks. Particularly, transport networks 

have to be conceived through multifunctional criteria, going beyond the administrative barriers and by 

reconsidering the landscapes and natural areas as sources for the provision of ecosystem services (Lovell & 

Taylor, 2013). From this conceptual perspective, slow-mobility infrastructures can be easily accommodated 

within the existing natural networks, achieving both the objectives of ensuring better accessibility to places 

and contributing to regenerate the environment (Steiner, 2010). Within the urban areas, greenways (that are 

part of the green infrastructure concept) can contribute to achieve a wide range of sustainable development 

goals, as for instance: (a) providing alternative transportation opportunities, reducing congestion and pollution; 

(b) mitigating the conflicts bewteen built and natural environments, enabling people to enter in contact with 

nature (Gill et al., 2007; Gobster, 1995); (c) increasing social interactions in the opena spaces (Kazmierczak 

& James, 2007; Shafer et al., 2000). Furthermore, greenways are recognised as an instrument to increase the 

resilience of urban environments, contributing to face issues such as storm-water management, seasonal 

flooding, and the ‘heat island’ effects (Chon & Shafer, 2009). Cycle pathways play a crucial role in the 

implementation of the greenway concept within urban areas, given their compatibility with the environment 

and the response they can give to the growing demand for safe and sustainable means of transport within the 

cities. It has been demonstrated (Hankey et al., 2012) that in urban areas bicycle traffic can be considerably 

increased by the presence of well designed bicycle facilities (+37%) and even more from the presence of off-

street bicycle facilities (+32%). Consequently, the provision of integrated networks of walking and cycling 

pathways can provide a great impact on the overall urban mobility and on the home-work trips particularly 

(Buehler & Pucher, 2012). Moreover, there are evidence that a rise in the bike/pedestrian movements can be 

frequently associated to an increase in the use of public transport, especially where the “grey” infrastructures 
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are effectively interconnected with the “green” ones (Forman et al., 2003). Ensuring the creation of green 

infrastructures within urban areas, however, can be pursued only through a long-term sustainable 

development strategy, being implememted through integrated action plans able to affect different domains 

and policy-sectors (Ahern, 1995; Socco et al., 2007). It is with this conceptual framework on the background 

that the greenwway concept has been embedded within the Strategy for Sustainable Urban Development of 

Western Sicily. Bike pathways, particularly, have been identified as an instrument to combine a wide range of 

local development objectives, including urban regeneration in the coastal neighborhoods, a reduction of 

motorised trips by residents and a better access to the tourist destinations. 

 

3 SETTING THE DEMAND FOR SUSTAINABLE MOBILITY 
The mobility component of the SSUD have been supported by an exploratory study of the mobility flows within 

and among urban areas of Western Sicily. By applying a consolidated methodology, the analysis has taken 

into account the following variables: (a) the amount of movement between each urban area, (b) for which 

purposes these movements are generated, and (c) the related “modal split”. By taking into account the least 

available data (ISTAT, 2011), we made an Origin-Destination Matrix (OD) for a sample of daily ‘home-work’ 

and ‘home-study’ trips within the five municipalities under consideration. As it is well known in the literature 

(Cascetta et al., 1993; Lo et al., 1996; Bierlaire, 2002; Wong et al., 2010), this approach uses procedures for 

processing categorical data, showing the frequency with which the subjects of a given class of origin are 

present in a given class of destination. In the case under analysis, the cross-section is constituted by 94,975 

individuals, which generate 41,908 movements for study reasons and 53,066 for work reasons. Regarding the 

inter-municipality trips, the main flows are concentrated from Erice to Trapani and vice versa, two towns that 

are strictly interconnected from a spatial and functional points of view. Being the seat of the province, the city 

of Trapani is the largest pole of attraction also for the other municipalities, while Marsala ranks as the first 

urban area in terms of internal movements (Tab.1). 

 

DESTINATION/ 

ORIGIN 

Erice Trapani Marsala Mazara del 

Vallo 

Castelvetrano Total 

Erice 5,633 5,162 123 12 14 10,946 

Trapani 2,935 22,876 339 55 27 26,234 

Marsala 99 1,067 26,503 484 107 28,263 

Mazara del Vallo 5 310 413 16,524 660 17,914 

Castelvetrano 5 237 83 237 11,053 11,616 

Total 8,679 29,654 27,462 17,315 11,863 94,975 

Tab. 1 Origin-destination matrix of systematic movements in the SSUD area (Source: ISTAT, 2011) 
 

 

 INCOMING FOR STUDY (2011) INCOMING FOR WORK (2011) INCOMING FOR TOURISM 

(2015) 

Erice  461,074 742,388 84,526 

Trapani  996,811 2.295,652 208,294 

Marsala 186,541 515,174 170,301 

Mazara del Vallo  80,654 351,634 65,077 

Castelvetrano 245,182 295,085 353,662 

Total 1,970,262 4,199,933 881,860 

Tab. 2 Incoming flows for movement reasons (Source: ISTAT, 2011) 
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Fig. 3 Urbanisation, transport networks (left) and chart of the systematic movements among the five cities (right) (Source: Authors) 
 

Alongside the movements for work and study reasons we took into consideration also the movements 

generated in the area by tourist activities. In fact, according to the data released by the Regional Tourism 

Observatory in 2016, from 2005 to 2015 the five cities are characterized by a considerable increase of tourist 

flows: +5% in terms of arrivals and +9,4% in terms of attendance, with an average permanence far above 

the regional level. As it is showed in Tab. 2, tourist flows are not always related to the demographic size of 

the cities, as in the case of Castelvetrano, where 13 kilometers far from the city centre is located one of the 

most attractive archeological site of the region (Selinunte). This specific situation has implied for policy-makers 

to consider sustainable mobility not only as a way to ensure cleaner transports within the urban areas, but 

also as an instrument to diversify accessibility to the cultural/natural landmarks of the area. As it will be better 

explained in the following section, therefore, the proposed greenway is constituted by ‘urban’ and ‘suburban’ 

sections. The analysis of the current transport modal split within the five cities clearly represents the distance 

with what can be defined as a ‘virtuous’ model of mobility (Bhat, 1995). Like in other southern Italian regions, 

in fact, the most common means of transport in the area are the private cars: these are preferred by users in 

the 72% of cases, 58.9% of which as a driver. On average, only 2.9% of trips are made through urban or 

suburban buses, while trains are used by only 0.4% of the travellers. Although the favourable geographical 

conditions, bicycle is used on average only for the 0.6% of trips, one of the lowest rate in Italy among the 

medium-sized cities. On the other hand, surveys made in the cities suggest a great potential for a mobility 

system based on the bicycle. For instance, in an analysis carried out within the Urban Mobility Plan of Mazara 

del Vallo, it is argued that the spread of the bicycle as a means of movement might be highly improved only 

by providing an infrastructure that satisfies the minimum standards of safety and security. In spite of that, the 

extent of the bike lanes network is extremely poor, as they amount to only 4 kilometers spread over three 

urban areas (Erice, Trapani, Marsala). 

 

4 THE GREENWAY AS A SOLUTION TO MEET URBAN MOBILITY AND LEISURE 
The very low use of bicycle for home-work trips, on the one hand, and the potential users deriving from 

tourist/leisure activities on the other, clearly justify a significant improvement of bike pathways network in the 

area. The approach adopted is explicitly addressed to integrate a greenway approach with the promotion of 

intermodality, a factor that could facilitate the greenway usage to several types of user. This is especially true 

in the case of the Marsala-Trapani itinerary, both for the advantageous morphologic profile, and for the density 

of urban/environmental resources that can be found in proximity of the existing transport infrastructures. 

Given the above mentioned considerations, and the budget availability (around 5.8 millions of euro), the SSUD 
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action plan has estimated at 26 kilometres the length of new urban cycle pathways to be implemented within 

the five urban areas. Whether they will be supported by other mobility infrastructures – i.e. intermodal 

transport nodes – it is expected that the new pathways may lead to an increase of trips by bicycle from the 

current 0.5% up to 1.5% of the total. In terms of changed modal split, it is expected that the implementation 

of the mobility part of the strategy could lead to a reduction of around 7% of users of private vehicles for the 

systematic trips within the urban areas. In the SSUD of Western Sicily, however, urban cycle pathways are 

understood as part of a broader territorial network to foster sustainable development in the logn term. In fact, 

the bike pathways being implemented within the urban areas are conceived as sections of a longer green 

infrastructure whose itinerary has been identified with the aim of creating a network among the resources 

showed in Fig. 1. Therefore, the bike pathways are divided into ‘urban’ and ‘suburban’ sections, whose length 

is 26 and 70 kilometers respectively. The urban sections are devoted, particularly, to increase the use of bicycle 

by citizens and to help the waterfront regeneration process. For the first aim, the action plan has allocated 

financial resources to the implementation of bike-bus-train interchange facilities, as well as the creation of bike 

sharing services in the city centres. In the suburban sections, the greenway aims to ensure better connections 

between the urban centres and between the tourist facilities and the cultural/natural sites spread over the 

territory. Furthermore, since the planned greenway frequently is joined to the railway line and intercepts 

stations, the strategy aims to promote bicycle-train intermodality. Consequently, infrastructures are conceived 

to meet demands from a broader range of potential users, such as people using bike for home-work trips, as 

well as others for leisure and tourist activities. From this perspective, the implementation of new bicycle 

pathways under the greenway concept within the SSUD of Western Sicily goes beyond the simple aim to 

improve sustainable mobility in the area. Rather, it is expected the new infrastructure may lead to a reshaping 

of territorial organisation, creating new grounds for an environment-led polycentric urban development. 
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ABSTRACT

Urban mobility is a current challenge on modern life and 
has its implications not only on time misuse but also on 
FLWL]HQV¶�KHDOWK��6SHQGLQJ�KRXUV�RI�D�GD\�RQ�WUDI¿F��SHRSOH�
interact with the environment they are susceptible to, which 
implicates on their manner of seeing, enjoying and living 
a city. To analyze this impact, an exploratory study was 
developed on the possibilities of using data composition and 
spatial analysis tools to select and combine main variables 
in order to diagnose characteristics of urban landscape on 
Pampulha Region, in Belo Horizonte (MG), Brazil. Territorial 
Analysis Units (UTA) were delimited and urban data were 
studied. First, the main characteristics were represented 
in categories of variables, and then they were recombined 
by utilizing Multi-Criteria Methods based on Weighted Sum 
to present results of suitability for walkability. For each 
step of spatial analysis, were generated Suitability (Multi-
Criteria) and Sensitivity (Uncertainties) Evaluation Maps, 
proving the similarities of areas considered attractive and 
YXOQHUDEOH�ZLWK� WKH�JRDO� WR� UH¿QH� WKH�SDUWLDO� UHVXOWV�DQG�
select the main variables related to walkability. The case 
VWXG\� SUHVHQWV� WKH� PRVW� VLJQL¿FDQW� FKDUDFWHULVWLFV� WKDW�
might be considered when planning quality of life on urban 
environments.

KEYWORDS:
Multi-criteria Method; Sensitivity Analysis to Suitability 
Evaluation; Urban Mobility; Urban Landscape; Pampulha 
Region
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1 INTRODUCTION 
Urban daily life requires attention to citizen’s demands and urban infrastructure available to them. Urban 

transportation plays an important role when analyzing how much time citizens spend on their everyday life 

routes. Time spent to go to and to come back from work or school and to do other activities often represents 

a significant part of the day, and this is an even bigger problem in countries with lack of organized and well 

distributed public transportation. These facts call attention to how the itinerary influences human health 

physically, mentally, and emotionally. Issues related to mobility must consider not only the difficulties in daily 

life as vulnerabilities, but also the quality of the place where people circulate on, because this may be seen as 

attractiveness and potentiality to urban planning, providing better places and routes to citizens’ circulation.  

Aiming to comprehend conscious and/or unconscious interactions between citizens and urban landscape and 

its consequences, the research organized data and produced information about existing infrastructure and 

visual landscape perception of a case study, using geoprocessing and computing tools. The main objectives 

were to identify characteristics and phenomena that may configure a landscape as attractive or not for citizens, 

in the sense of topophilia or topophobia, meaning how people feel about places (Tuan, 1974); and to 

parameterize its conditions in order to recognize areas which present similar aspects, but are not categorized 

as attractive and its probable reasons.  

The study area chosen was the Pampulha Region (IMG.1), located in the northwest of Belo Horizonte (BH), 

capital of Minas Gerais state, Brazil. The region has an area of 47 square km, 34 districts and 10 slums, with 

a population of 187,315 inhabitants and a density of 40.13 inhab./km (IBGE, 2010), characterized by an 

expressive amount of remaining vegetation coverage that represents 26 km² of the area. Its choice was based 

on its natural, social and infrastructural characteristics, besides its data availability for the Laboratory of 

Geoprocessing’s researchers due to an agreement with the City Hall.  

It is the main destination for open air activities within BH; it is mostly flat and presents relatively low density 

and traffic jams – distinctively from most parts of the city and favorable for active transportation. Moreover, 

it is known for tourism activities and recognized by UNESCO as a World Heritage Centre, but still has a mixed 

land use with diversely residential, commercial, industrial, and institutional areas. In addition, transportation’s 

phenomena occur in Pampulha, configuring interesting challenges to be studied: mobility islands caused by 

large landmarks as the Pampulha Lake, the Federal University of Minas Gerais (UFMG), the Governador 

Magalhães Pinto Stadium (Mineirão), the Pampulha Airport, and the BH Zoo; and underexplored walkability, 

despite its infrastructure and favorable conditions to walk compared to other regions of the city. 

 

2 METHODOLOGY 
Aiming to approach distinct methodologies of analyzing the area of study, the research has been developed 

applying two methodologies whose results will be compared on further studies. The first one, entitled Urban 

Resources (UR), is based on the main spatial characteristics of the Region and will be the focus of this paper. 

The second one, entitled Citizens’ Perception (CP), considers citizens’ opinions about their preferences on 

walking through the landscape in the Region and will be explained on a future paper.  

Studies about the characterization of the area, according to Urban Resources, require the definition of a 

territorial reference to collect and analyze the data. The chosen method was the Territorial Analysis Units 

(UTA) that allows the comparison between distinct areas of the Pampulha Region. They were delimited in 

5144 UTAs, approximately 1 per lane of road added with a buffer of 15 meters inside lots to capture vegetation 

or characteristics that are on the front part of the lot and are seen by the walker, composing the landscape. 

The territorial units were constructed using Voronoi polygons, calculating the area of influence of each track 

considering the road plus the frontal part of the lots, the first 15 meters.  
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Fig. 1 Pampulha Region Situation Map 
 

 

 

 

Fig. 2 UTAs construction: from roads and blocks to Voronoi polygons, resulting in one polygon per track 
 
 
 

The second step was to define the main variables to be organized, using data provided by the City Hall or 

producing data by geoprocessing methods. The goal was to decompose reality according to its main 

characteristics, to compose the variables in principles of spatial analysis to represent the territorial distribution 

of occurrences or phenomena, and to recompose groups of variables to configure portraits of spatial reality. 

The method is based on suitability evaluation and studies about uncertainty in the results (Moura, 2007). 

The process was oriented by the first part of Geodesign Framework developed by Steinitz (2012), and by 

studies of uncertainty developed by Ligmann-Zielinska and Jankowski (2012, 2014) according to the methods 

proposed by Moura and Jankowski (2016), consisting on data assessment based on:  

î analyzing data and building Representation Models; 

î manipulating information and building Process Models; 

î applying knowledge and building Evaluation Models; 

î analyzing results and calculating levels of uncertainty on the model. 

Thus, the first step was to design Representation Models based on the urban data collected. This data was 

available due to an agreement, Urban Information Management Group (GGIU), between The Laboratory of 

Geoprocessing and The City Hall of Belo Horizonte (PBH/Prodabel). To design the Representation Models, a 

process of structuring and organization of urban infrastructure and environmental data was developed, as 

listed on the Results section, Tab. 1. Secondly, from these Representation Models and for the Process Models 

step, 30 (thirty) product files and 19 (nineteen) process-maps were generated, cited on Tab. 1.  
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Thirdly, to build Evaluation Models, two types of multi-criteria analysis were applied: the Multi-Criteria tool 

from the ArcGIS software and the Monte Carlo Weighted Sum evaluation tool (Jankowski & Ligmann-Zielinska, 

2012, 2014; Moura & Jankowski, 2016). On the first method, all variables had the same weight equal to 5.26, 

calculated dividing 100 per 19 variables, producing a multi-criteria analysis map. 

For the Monte Carlo analysis, the model increases the possibilities of weights to each variable, applying random 

values in a range defined by the user. Instead of just calculating one result, the model simulates many possible 

values of weights inside a minimum and a maximum value and compares the results in the many scenarios 

simulated. In those parts in which the results changed more according to changes in weights randomly selected 

in a defined range, it is possible to say that the level of uncertainty is higher. Using the tools developed by 

Jankowski and Ligmann-Zielinska (2014), two maps were produced: an evaluation map, as a suitability map 

for walkability in the territory, resulted from equal weight values for all variables, and an analysis of uncertainty 

of the results. Using the Multi-Criteria evaluation method, the Suitability Analysis Map was produced, and using 

the Monte Carlo method to calculate the uncertainty, the Sensitivity Evaluation Map was generated.  

The process categorized each variable as high suitability and low sensitivity, or high suitability and high 

sensitivity, or low suitability and low sensitivity or low suitability and high sensitivity. The aim was to find 

results with high suitability and low sensitivity or, at least, high suitability and high sensitivity.  

The application used enabled the identification of the most robust variables analysed and the variables that 

were more related to the level of uncertainty. In this sense, it was possible to identify and eliminate three 

variables, and to construct a new suitability map using the Multi-Criteria method. They were: 

î residence’s concentration: it is due to a peculiar characteristic of Pampulha Region that, for example, 

regions with low density could be great or terrible for walking. It increased the uncertainty levels of this 

variable; 

î roads’ Hierarchy: it is a technical nomenclature used by the City Hall that not necessarily represents a 

road’s dimension but it is used to define authorization for land uses, and it was irrelevant for the proposed 

analysis; 

î quantity of Bus Lines: Belo Horizonte’s bus system (BRT/MOVE) works with few bus lines riding on main 

avenues that connect users to transfer stations. Therefore, it shows an inconsistent data comparing main 

avenues (with few lines but regular services) and ordinary roads (with more lines but not so regular 

services).  

On second round, the Multi-Criteria evaluation tool was applied using only the 16 variables that had robust 

results. It also generated a Suitability Evaluation Map (based on multi-criteria analysis) and a Sensitivity 

Evaluation Map (based on Monte Carlo uncertainty analysis). 

A third round of the research was also constructed to consider citizens’ opinions on multi-criteria analysis. 

Instead of using same weights to all variables combined, a Delphi Method was applied to take into 

consideration people’s opinion on the importance of each variable, so weights could represent the hierarchy 

of preferences on walkability. According to the method presented by Dalkey and Helmer (1963) and Moura 

(2006), 15 volunteers were interviewed, in anonymous schedule, in two rounds: first, they answered a value 

that express their opinion about the importance of each variable and the average of each one of them was 

calculated; then, the first average results were presented to them so they could review their votes, for a final 

average to be calculated and used as final weights on the multi-criteria combination of variables (Tab. 1). 

 
3 RESULTS 
To present the results, a comparison table was built (Tab. 1). On the first columns are listed all urban variables 

used and their correlated process-maps (the transformation of data into information to characterize 

occurrences and phenomena). The following columns show each methodology applied, variables weights (WT) 
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used, and, when applicable, its numeric results. The maps generated for each step of Multi-Criteria Analysis 

Methods are presented on Image 2.  

The first step was composed by the calculation of MCA (Multi-Criteria Analysis) using ArcGis tools, considering 

all 19 variables and applying equal weights to them (5.263%). Since the following step used the same values 

of the first, but applied on a more qualified methodology - because variables’ weights were calculated on a 

range instead of one unique value –, maps for the first step were not generated due to its lack of robustness. 

On the second step, MCA was constructed using Monte Carlo Weighted Sum (Jankowski & Ligmann-Zielinska, 

2012, 2014), considering to all 19 variables the same weight of 5,263%, but enlarging the possible weights 

that were automatically calculated by the tool within a range. As all the variables received the averaged weight, 

the tool based on the Monte Carlo simulation randomly selected weights within the range of 3,26 to 7,26%, 

because it represents the standard deviation calculated according to the function of probability density (Moura 

& Jankowski, 2016). 

Along with MCA, the tool calculated the uncertainty based on the variance of the behavior of each variable. 

The result was that the variables “Bus Lines’ Quantity”, “Residence’s Concentration”, and “Roads’ Hierarchy” 

presented the highest variance, which means that their spatial distribution changes a lot in areas that are 

classified as attractive or vulnerable in the combination of all variables, so they might not be used on further 

steps. As a result of the second step, those variables were eliminated from the list. The results are on Image 

2’s first line, maps a and b, about MCA (Suitability) and Uncertainly (Sensitivity).  

The third step was to calculate MCA based on the Monte Carlo simulation again, after eliminating the 3 

variables previously cited. The average of weight used was 6.25%, so the tool simulated random possible 

weights inside the range from 4.25 to 8.25 (according to standard deviation based on function of probability 

density). Along with the Monte Carlo simulation, the variance composition of variables was calculated, to check 

if there was still a variable that did not have a robust performance on the integration of all of them, meaning 

that they changed a lot in areas classified as attractive or vulnerable. As a result, we could observe that all 

variables were quite robust, and could be kept in the analysis. Only the variable “Concentration of Commerce” 

had a bigger value, but was still in the limits of robust behavior. The results can be seen on the second line of 

Image 2, maps c and d, about MCA (Suitability) and Uncertainly (Sensitivity).  

The fourth step had the intention to know people’s expectations, on a Delphi Method. Instead of applying the 

same weight to all variables, the goal was to use the weights according to the citizens’ opinions, so that the 

most important characteristics of the place received higher values.  

The interviews with volunteers resulted in values from 1 to 10 to define the importance of the variable (in 

absolute range), and these values were transformed in relative ones in order to compose a sum of 100%. 

Using these new values, another integration on MCA was composed, using the Monte Carlo simulation in a 

range of 2 points less and 2 more based on the value defined by the Delphi analysis. The decomposition of 

variance was also calculated to check if any variable did not have a robust behavior in the analysis, meaning 

that they changed a lot on those areas of attractiveness and vulnerabilities produced from the integration of 

all variables.  

As a result, the variable “Permeability Percentage” presented a high variability, which indicated that it could, 

if reasonable, be further excluded from the list. The results can be seen in maps e and f, about MCA (Suitability) 

and Uncertainly (Sensitivity).  

Comparing the steps and maps, it is possible to perceive that the analysis acquires refinement by selecting 

variables that are more related to the quality of urban spaces and walkability. But it is also important to 

recognize that all maps are very similar, without conflicts of results. It was important to follow all the steps, 

because the goal was to construct and control the results, improving the analysis, and presenting it as a 

learning process to researchers, avoiding the “black box” that are quite common in papers. 

The quality of results was improved with the partial analysis on each step. In future studies, some of these 

steps can be eliminated, as we had already understood the partial and final results. 
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 Tab. 1 Comparative use of urban data, products generated and results obtained 

4 DISCUSSION  
When we compare the maps produced, it is possible to understand that the models indicate the same regions 

as attractive areas and as vulnerable ones. This means that what is recognized as the best region for walkability 

in terms of technical approach (the first list of variables composed with equal weights) is also the best region 

in a MCA study with more robust results and going deeper on defining the best variables eliminating those 

that do not have a behavior that follow the others. The significant difference between the first and the last 

results is the quality of details and selection of main variables and conditions. Many researchers finish their 

tasks on the first step, presenting their opinions about the main variables and the final results. Others go 

further and try to simulate technical opinion but also citizens’ way of thinking, constructing different methods 

of selecting variables and their weights, which can be done by visual driven, data driven or knowledge driven 

evaluations (Motta et. al, 2017; Moura, 2007; Moura et al., 2018). But the contribution of this paper is to 

include Sensitivity Analysis in order to recognize which variables really interfere on final results of an integration 

of values, and to eliminate those that the researcher believes have some importance, but on the case study, 

they behave in a robust distribution of conditions.  
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Fig. 3 Multi-Criteria (Suitability) and Uncertainty (Sensitivity) Evaluation Maps 

 
 

The paper is a step further on multi-criteria analysis, utilizing the SASE methodology (Sensitivity Analysis to 

Suitability Evaluation) proposed by Ligmann-Zielinska and Jankowski (2012, 2014), with the goal to reduce 

the initial group of variables to a group of main variables, and also to spatialize uncertainty, to allow 

researchers to identify places where variables were not the way they expected it to be due to the variation of 

values. Using this model, it is possible to recognize areas in which there are the most certain attractiveness, 

areas with questionable attractiveness, and the researcher must go deeper on investigation; areas of certain 

vulnerabilities, or areas with questionable vulnerabilities that require further studies. The main product of the 

research so far is the method to go deeper on investigations and to produce steps of spatial analysis that 

represent knowledge driven (the way experts think) evaluation, to represent citizens’ opinion and to compare 

them with the goal to achieve a first integration of analysis. It is a reproducible and defensible study that has 

as an output a more qualified spatial analysis. Once this portrait of reality is constructed, it will be time to 
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compare the results with the methods of CP, organized on web-based interview, with the goal to recognize 

the main characteristics people elected when they classify a place as presenting good quality of urban 

landscape and as suitable for walkability. This study is under development. Comparing the results of this step 

with previous ones, it will be possible to recognize the main variables that really relate to urban quality, and 

this can be considered on urban and landscape management and planning. Studies like these can be a support 

to the construction of opinion making, and also to decision making, as people can recognize the main 

characteristics that promote walkability in an area. The identification of conditions is a way to recognize the 

best places in the city, but mainly a method to select the main variables that can really interfere in quality of 

urban walkability and must be considered on plans to qualify places and services on urban areas. It has also 

a goal to encourage people to think about their common problems, values, and expectations. 
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ABSTRACT

Sport has always played a prominent role in civil society. 
Although it has been conceived as a strategic political 
means throughout history, nowadays sport is considered 
a positive force in achieving sustainable development. 
The international documents recognize the contributions it 
makes to health, education and social inclusion objectives.
Anyway, the analysis concerning the relationship between 
sport and the city should consider both social and physical 
aspects because people are progressively understanding 
the city as an ideal palimpsest for sports activities. In 
this regard, the new phenomenon called “street sport” 
represents a real challenge for urban governance and 
planning.    
The present study focuses on policies and urban design 
projects adopted by Cagliari City Council to make Cagliari 
a great Sports City. Cagliari has unique environmental, 
geographical and climatic features which allow to promote 
sport activities throughout the year. Moreover, in the recent 
\HDUV� WKH�&LW\�KDV�UHDOL]HG�VLJQL¿FDQW� LQWHUYHQWLRQV��ERWK�
on a local and on a regional scale, as the operation - on 
going - of refurbishment and reconstruction of the new 
Stadium.
Within this favourable condition, the authors examine the 
FRPPXQLW\�SHUFHSWLRQ�RQ�EHQH¿WV�WKDW�VSRUW�SURYLGHV�IRU�
human well-being and for city development through the 
DGPLQLVWUDWLRQ� RI� D� VSHFL¿F� TXHVWLRQQDLUH�� 7KH� RXWFRPH�
of this survey highlights to what extent citizens recognize 
Cagliari as a Sports City and gives interesting suggestions 
IRU� WKH� GH¿QLWLRQ� RI� VKDUHG� SROLFLHV� DQG� DFWLRQV� DEOH� WR�
assume sport as a lever of sustainable development in the 
future.
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1 INTRODUCTION 
Sport has always played a very important role in civil society, becoming progressively a clear expression of 

different cultures and communities' lifestyles throughout history. It has been conceived as a strategic means 

to achieve positive and negative political goals since ancient times. As a matter of fact, sport has been assumed 

as an educational and population control practice but also as a means of propaganda and amplification of the 

differences between ethnic groups (Balletto & Borruso, 2018b). Several dictatorships have often promoted 

and sustained sport and the related public events for their self-celebration (Strazzeri, 2018) reaching the 

maximum epilogue during the Fascist era, up until the Cold War (Balletto & Borruso, 2018a). More precisely, 

the realisation of sports facilities, as a significant component of the broader "public city", has become a direct 

expression of political ideologies and aspirations (Balletto & Borruso, 2018b). Nowadays, sport is considered 

an essential enabler in improving people's health and well-being and in pursuing sustainable development of 

our cities and regions.  The 2030 Agenda for Sustainable Development (UNGA, 2015) states that: 

«37. Sport is also an important enabler of sustainable development. We recognize the growing contribution of 

sport to the realization of development and peace in its promotion of tolerance and respect and the 

contributions it makes to the empowerment of women and of young people, individuals and communities as 

well as to health, education and social inclusion objectives». 

This is a crucial principle which requires to integrate sport into social, economic and environmental urban 

policies, as well as into urban governance and planning (Lindsey & Darby, 2018). 

2 TOWARDS A STRONGER RELATIONSHIP BETWEEN SPORT AND THE CITY 
Most cultural principles assumed at the international level to strengthen the relationship between Sport and 

the City and to highlight the role of sport in pursuing sustainable development have been introduced in Italy 

to inform the political agenda (Clark et al., 2018). Over the past years, the Italian Government and the CONI 

(Italian National Olympic Committee) have promoted policies to sustain a comprehensive regeneration of 

existing sports facilities in peripheral areas, aimed at facing economic and social imbalances as well as urban 

security issues in deprived areas through specific material and immaterial actions aimed to increase sports 

activities and the related culture. Anyway, the quest for a closer relationship between sport and the city should 

be analysed taking into account both social and physical aspects. Nowadays more and more people prefer 

playing sport according to their personal needs and interests, in different places and at different times, 

understanding the city as an ideal palimpsest for sports activities (Balletto & Borruso, 2018b). This is a new 

challenge for urban governance and planning: sport has to be integrated into a broader urban regeneration 

and sustainable development strategy (CNAPPC, 2015). Urban transformation and regeneration programs, 

from Mega Events to local and neighbourhood scale, should guarantee a network of spaces and sport facilities 

able to embrace the new phenomenon called "street sport" (Clark et al., 2018), which stimulates virtuous 

behaviours and healthy lifestyles (Turner & Carnicelli, 2017). Therefore, the action of sport in urban areas 

should follow two main directions, not alternative but necessarily complementary. On the one hand, there is 

certainly space for the large-scale facilities required for the Mega Events which cyclically involve cities and 

capitals all over the world. Mega Events have often been the occasion to realize great projects (Smith et al., 

2019), to allow certain sporting practices and to promote urban regeneration processes - even if not always 

effective. In this regard, as a matter of example, Italy has been involved in the important operations on 

stadiums for the World Cup Italia '90. At the same time, it is increasingly important to consider also the local 

and neighbourhood scale, where existing sport facilities and the still fragmented system of open spaces and 

green areas could prove to be strategic in defining a network of urban centralities and paths where sport, 

leisure and cultural activities will reinforce the relationship between sport and the city. According to the 

theoretical issues above discussed, the objective of the present study is to evaluate the sport attractiveness 

of Cagliari.  
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The research consists of two phases, an analytical and a more operational one. The first phase analyzes the 

peculiar geographical, environmental and climatic features of Cagliari and the framework of public 

interventions and initiatives carried out to promote sport throughout the City, focusing on two categories of 

actions: 

î material actions - large-scale development projects and operations of redevelopment and enhancement 

of urban areas and routes; 

î intangible actions - public events and bottom-up initiatives. 

The operational phase, instead, examines to what extent citizens recognize Cagliari as Sports City and the 

community perception on benefits that sport provides for human well-being and for city development through 

the administration of a specific questionnaire. 

The metropolitan city of Cagliari, with its system of nodes of various ranks and specializations, connected to 

the networks of urban parks, squares, boulevard and promenade, appears particularly attractive to the "street 

sport" (Balletto & Borruso, 2018a). This favourable condition has led Cagliari City Council to recognize the role 

of sport in the political agenda, promoting and supporting policies hopefully continuing in the future with a 

stronger participation of the local communities. 

 

3 URBAN POLICIES FOR CAGLIARI-STREET SPORT, BETWEEN LAND AND WATER 
Over the last years, Cagliari City Council have promoted a significant program of interventions and initiatives 

to establish sport as an essential enabler in pursuing sustainable development goals. 

The political agenda has been defined according to the cultural principle that sport encourages healthy habits 

and spreads civic values, thus becoming an essential activity for the personal growth of people (Kiuppis, 2018).  

Moreover, the local government strategy is based on a deep awareness of the peculiar environmental, 

geographical and climatic features of the City, which make it an attractive place to play different types of sport 

and outdoor activities for more than 300 days a year (Comune di Cagliari, Dossier candidatura Città Europea 

dello Sport, 2017). 

Thanks to these favourable conditions, Cagliari has been designated European City of Sport 2017 by ACES 

Europe (European Capitals and Cities of Sport Federation), up to become the Best European City of Sport 2017 

(Comune di Cagliari, Report attività, 2017). In addition, Cagliari was a candidate for hosting the sailing regattas 

of the 2024 Olympic Games in Rome - candidature resumed – (Comune di Cagliari, Dossier candidatura sede 

regate veliche). It must be acknowledged that Cagliari has been elected European City of Sport also by virtue 

of the several interventions carried out by the Local Administration, together with private investors, voluntary 

sports organisations and other associations and sports clubs. The City offers a rich and widespread system of 

outdoor and indoor sports facilities (over 150) where people can play a variety of activities, including team 

sports, gymnastics, popular sports such as football, volleyball, basketball, up to niche sports (Comune di 

Cagliari, Dossier candidatura Città Europea dello Sport, 2017) (Fig. 1). The Municipality represents still today 

the main public institution involved in the local sports governance and is constantly committed to integrating 

sport into important urban transformation and regeneration processes, both at a local and territorial scale.  

Some strategic operations - completed, under construction or planned -, are worthy of attention (Fig. 1): 

î the urban redevelopment of the beachfront (Lungomare Poetto), conceived as a linear promenade for 

walking, running, cycling, socializing, enjoying the view and for other similar activities; 

î the - on going - refurbishment and reconstruction of the new Stadium of Cagliari, a smart sports arena 

close to the sea and well-connected with the existing urban centralities and networks (Balletto & Borruso, 

2018a); 

î the redevelopment scheme of the green spaces in the Sant'Elia district, recently become a new urban 

park (Parco degli Anelli) with areas for sports and leisure activities, fitted with green spaces, pedestrian 

and cycle paths; 
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î the Quayside redevelopment project, which consists of a wide pedestrian promenade along the historic 

port, linked to the promenade along the seafront (Passeggiata Su Siccu); 

î the installation of the Luna Rossa’ headquarter in the historic port (Molo Ichnusa), in preparation for the 

36th edition of the America's Cup 

 

 

Fig. 1 Cagliari street sport: land and water. The system of sports facilities in Cagliari and the main strategic projects - completed, 
under construction or planned -. Source: Elaboration of Ginevra Balletto and Giuseppe Borruso, 2018 

 

In addition to these operations, in recent years the Municipality has organized or endorsed several sports 

events such as AteneiKa, Cagliari respire and SoloWomenRun which are progressively involved more and more 

people (Comune di Cagliari, Dossier candidatura Città Europea dello Sport, 2017). The significant program of 

material and immaterial actions carried out has been recently confirmed by the Il Sole 24 Ore survey - 

Sportiness index 2018, referred to the 107 Italian provinces, where Cagliari has reached the third place in the 

top 20 ranking.  

According to the criteria established by the survey, Cagliari is: 

î the 2nd in the Category "Sports index" (Indice di sportività);  

î the 1st in the Category "Team Sport" (Sport di squadra); 

î the 24th in the Category "Individual Sports" (Sport individuali), even if proves to be more attractive to 

play swimming, tennis, water sports and other indoor sports;  

î the 5th in the Category "Sport and Society" (Sport e Società), reaching good performances in the sub-

categories of sports and children, sports media and women's sports, while could do something more to 

improve its position as regard sport and nature and sport and tourism. 

 

4 CAGLIARI AS A CITY OF SPORT? FIRST RESULTS OF A RESEARCH AND FUTURE 
PERSPECTIVES 

A research has been carried on by means of a questionnaire, targeted towards people and organizations 

involved in sport activities. This has been done in order to better understand the role played by sport in the 

City of Cagliari, both referred to the lifestyles of the population and to the awareness that the population itself 
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developed about the importance of playing sport and having an active attitude to improve the quality of life 

and at the same time boost economic and social development of a territory. The choice of developing a 

questionnaire on a theme as ‘city and sport’ was done by two authors of the present paper, aimed at 

understanding the relationship between city and sport in the perception of big events - as well as ordinary 

ones - as possible means of urban transformation and regeneration.  

The research has been developed following a parallel approach, preparing two questionnaires for the two cities 

of Cagliari and Trieste. The two questionnaires share a common, general section, and then have been 

developed with different sections adapted to better fit the peculiarities of two different urban contests: the 

sailing race ‘Barcolana’ in the case of Trieste, an event that characterize the city as a major event, and the 

possible other events to be implemented in the city; the city of Cagliari as ‘The City of Wind’, with its potential 

of becoming an attractor for sailing activities, following the fact it hosts the Luna Rossa Team. The 

questionnaire has been developed by means of a Google Form and distributed over a community of selected 

users, identified among people active in sport, both as amateur and professionals, and as managers of sporting 

activities.  People were therefore motivated in filling in the questionnaires, and other 300 forms have been 

collected in the period of time between 9 May 2018 and 30 October 2018.  

The majority of respondents are male (more than 60%), born in the City of Cagliari and its hinterland, of an 

age between 26 and 60 years. Around 80% stated practicing sport activities regularly, mainly individually 

(67.6%) and as amateurs (48.4%). Team sports and activities practiced by people registered in sport 

associations follow as preferred way of practicing. It is interesting to observe the preference of people for 

individual sport activities, demonstrating a growing trend in contemporary society of managing and organizing 

its own physical, sport activities in an autonomous way, according to particular needs and personal interests, 

and also, as a possible consequence of the good supply of urban spaces and natural areas - as humid areas 

and coast areas - suitable for practicing these activities. That seems to be confirmed by analysing the main 

sports practiced, as Sailing//Windsurf/Kitesurf, Running and similar, following by Bike (road and mountain), 

Swimming and Soccer. Low percentages have been registered for Body building, Tennis, other water sports, 

martial arts and Beach tennis. The questionnaire reveals also the weight that sport has in the life of people in 

terms of time and costs. The time dedicated to sport during the week is on average 2 to 3 hours (31.4%) and 

among 4 and 5 (34.2%), to reach a timeframe bigger than 6 hours (22.6%). Only 11.8 % of interviewees 

dedicate less than 1 hour per week to sport. About costs, 37.4% spends more than 500 euro per year, 

nonetheless a certain number of people seem spending less than 100 euros per year (21.3%). Again, another 

suggestion to confirm the capacity offered by the city to practice open air sports - namely street sports - and 

not necessarily in dedicated infrastructures. The parts of the city more directly interested by sport activities 

and by the related ones have been identified in the Poetto area, in the urban seaside promenade and in the 

parks (Molentargius, Monte Urpinu, etc.). The questionnaire highlighted also the widespread awareness of the 

benefits coming from sport events at different scales. The 96% of interviewees declares that sport events are 

particularly important for the well-being of people and for enhancing the image of the city. Furthermore, more 

than 80% agrees on the fact that sport plays a relevant role for the economic development of the city. Many 

respondents agree on the need to extend sport events in time, involving also other parts of the city, other 

than those favoured and already widely used (Fig. 2).  

 

5 CONCLUSIONS 
The present study has assessed the sporting attractiveness of the city of Cagliari. 

The results of the questionnaire have confirmed Cagliari as a place that is highly suitable for welcoming the 

phenomenon of street sport, in line with the findings of the Il Sole 24 Ore survey. Anyway, the challenge is to 

make the City more sustainable and "fit for sport".  
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In this regard, some interviewees presented interesting proposals for the future. First of all, the general 

awareness of the main geographical, environmental and climatic characteristics of Cagliari suggests marketing 

activities at national and international level to enhance the sports offer in a highly favorable landscape, but 

also a major integration between sport governance and environmental policies. According to the sub-

categories Sport and Nature and Sport and Tourism of the Il Sole 24 Ore survey, Cagliari are ranked 10th and 

16th respectively.  

This data suggests that new actions are necessary to overcome this gap, even starting from the indications 

coming from the local community. 

 

 

Fig. 2 Perception of interviewees about the economic importance of sport and sport events.  
Source: Questionnaire developed by Balletto and Borruso, 2018 

 

Other respondents highlight actions to enhance the benefits deriving from the correlation between sport, 

wellness and social inclusion, such as: 

î sports and suburbs; 

î redevelop before building new sports facilities; 

î make the local community aware of the importance of sport; 

î internationalization of sporting events and events. 

To conclude, the results of the questionnaire offered important suggestions for the implementation of the 

program of material and immaterial actions necessary to confirm Cagliari as a city of sport in the near future. 

In this sense the active involvement of the local community is fundamental to manage and strengthen the 

sport-city link and to define a shared model of sustainable social, economic and environmental development, 

as indicated by the Agenda 2030. 
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ABSTRACT

Urban green space, an integral part of urban ecosystems, 
provides important environmental and social services 
that mitigate environmental problems caused by rapid 
urbanisation and urban sprawl. Urban planning and policy 
DLP�DW�RSWLPLVLQJ�WKH�EHQH¿WV�REWDLQHG�IURP�XUEDQ�JUHHQ�
spaces. The analytic hierarch process (AHP) is a commonly 
used technique for suitability assessment of land uses. 
The traditional AHP method is criticised for its subjectivity 
and uncertainty. Considering this, Fuzzy-AHP has been 
introduced as an advanced methodology in dealing with 
the uncertainty in the decision making process. In this 
study, we compared the two methods of AHP and fuzzy-
AHP integrated with Geographic Information Systems 
(GIS) for the suitability assessment of Pendik district, 
Istanbul regarding green space development. First, criteria 
and sub-criteria were determined and the corresponding 
weights were assigned based on literature and experts’ 
knowledge. This is followed by preparation of spatial 
maps integrated with the corresponding weights and 
GHYHORSPHQW�RI�¿QDO�VXLWDELOLW\�PDSV� LQ�ERWK�PHWKRGV�RI�
AHP and fuzzy-AHP. Our results show that high suitability 
areas are mainly distributed in the southern part of Pendik 
district around the existing urban green infrastructure. In 
both maps obtained from AHP and fuzzy-AHP, more than 
30 percent of the study area has the potential for green 
space development.

KEYWORDS:
Urban Green Space; Land Suitability Analysis; AHP; Fuzzy-
AHP; GIS; Turkey
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1 INTRODUCTION 
6LQFH�FLWLHV�IDFH�ZLWK�UDSLG�XUEDQLVDWLRQ�WKDW�LV�DVVRFLDWHG�ZLWK�XUEDQ�VSUDZO�DQG�WKH�GHFUHDVH�RI�XUEDQ�JUHHQ�
VSDFH��WKHUH�LV�LQFUHDVHG�SUHVVXUH�RQ�XUEDQ�HFRORJLFDO�HQYLURQPHQW��8UEDQ�JUHHQ�VSDFHV��DQ�LPSRUWDQW�SDUW�
RI�XUEDQ�HFRV\VWHPV��SURYLGH�VLJQLILFDQW�EHQHILWV�WKDW�FRQWULEXWH�WR�SUHVHUYDWLRQ�RI�ELRGLYHUVLW\�DQG�TXDOLW\�RI�
OLIH�LQ�XUEDQ�DUHDV��6UHHWKHUDQ��������8\�	�1DNDJRVKL���������8UEDQ�JUHHQ�VSDFHV�JHQHUDOO\�LPSURYH�XUEDQ�
HQYLURQPHQWDO� FRQGLWLRQV� E\� UHJXODWLQJ� WHPSHUDWXUH� DQG� PLFURFOLPDWHV�� VHTXHVWHULQJ� &2��� UHGXFLQJ� DLU�
SROOXWLRQ�DQG�QRLVH��PDLQWDLQLQJ�GLYHUVLW\��DQG�SURYLGLQJ�UHFUHDWLRQDO�DQG�VRFLDO�YDOXHV��$UPVRQ��6WULQJHU�	�
(QQRV��������+DPDGD�	�2KWD���������'HYHORSPHQW�RI�XUEDQ�JUHHQ�VSDFHV�KDV�EHFRPH�DQ�LQWHJUDO�SDUW�RI�DQ\�
XUEDQ� SROLF\� DQG� FLW\� SODQQLQJ�� 'HWHUPLQLQJ� VXLWDEOH� ORFDWLRQV� IRU� XUEDQ� JUHHQ� LQIUDVWUXFWXUH� �8*,��
GHYHORSPHQW�LV�WKHUHIRUH�DQ�LPSRUWDQW�WDVN�WR�VXSSRUW�XUEDQ�SROLF\�DQG�SODQQLQJ�DLPHG�DW�LPSURYLQJ�XUEDQ�
HFRORJLFDO�HQYLURQPHQW��/L�HW�DO���������=KRX�	�:DQJ�����������
/DQG� VXLWDELOLW\� DQDO\VLV� VSHFLILHV� WKH� GHJUHH� RI� ODQG� XVHIXOQHVV� IRU� SRWHQWLDO� ODQG� GHYHORSPHQW� E\� ODQG�
UHTXLUHPHQW�DQG�TXDOLWLHV��0DOF]HZVNL���������0XOWL�FULWHULD�HYDOXDWLRQ��0&(��PHWKRG�WKDW�LV�LQWHJUDWHG�ZLWK�
*HRJUDSKLFDO�,QIRUPDWLRQ�6\VWHP��*,6��KDV�EHHQ�LQFUHDVLQJO\�XVHG�IRU�ODQG�VXLWDELOLW\�DQDO\VLV��0&(�IRFXVHV�
RQ�GLIIHUHQW�FULWHULD�VXFK�DV�ELR�SK\VLFDO��VRFLR�HFRQRPLF�DQG�SROLF\�UHODWHG�IDFWRUV�LQ�GHFLVLRQ�PDNLQJ�SURFHVV�
WR� DVVHVV� GLIIHUHQW� ODQG� SUREOHPV� FRQVLGHULQJ� WKH� DOWHUQDWLYHV� �3UDPDQLN�� ������� *,6� LV� D� WHFKQLTXH� WR�
LQYHVWLJDWH� WKH�JHR�VSDWLDO�GDWD�ZLWK�JUHDW� IOH[LELOLW\�DQG�KLJK�SUHFLVLRQ� LQ� WKH� ODQG�VXLWDELOLW\�DVVHVVPHQWV�
�0DOF]HZVNL���������7KHUHIRUH�� WKH� LQWHJUDWHG�PHWKRGRORJ\�ZKHUH�WKH�0&(�PHWKRG� LV� LQWHJUDWHG�ZLWK�*,6�
LQYROYHV� XWLOLVDWLRQ� RI� JHRJUDSKLFDO� GDWD� DQG� DVVHVVPHQW� RI� YDULRXV� FULWHULD� EDVHG� RQ� GHFLVLRQ� PDNHUV�
SUHIHUHQFHV�DQG�VSHFLILHG�GHFLVLRQ�UXOHV��0DOF]HZVNL���������
$QDO\WLF�KLHUDUFK\�SURFHVV��$+3���ILUVW�GHYHORSHG�E\�6DDW\���������LV�D�PXOWL�FULWHULD�GHFLVLRQ�PDNLQJ�PRGHO�
WKDW�FRPSRVHV�FRPSOH[�GHFLVLRQ�PDNLQJ�SUREOHPV�RI�ODQG�PDQDJHPHQW��0DOF]HZVNL���������,Q�WKH�WUDGLWLRQDO�
$+3��WKH�ZHLJKW�RI�LPSRUWDQFH�RI�GLIIHUHQW�ODQG�XVHV�LV�GHWHUPLQHG�EDVHG�RQ�SDLUZLVH�FRPSDULVRQV�RI�GLIIHUHQW�
SDUDPHWHUV� FRQVLGHUHG� LQ� WKH� DQDO\VLV�� $+3� LV� FULWLFLVHG� GXH� WR� LWV� LQDELOLW\� WR� GHDO� ZLWK� FRPSOH[LW\� DQG�
XQFHUWDLQW\�RI�WKH�HYDOXDWLRQ�SDUDPHWHUV��5HJDUGLQJ�UHDO�ZRUOG�SUREOHPV��VRPH�RI�WKH�GHFLVLRQ�GDWD�FDQ�EH�
SUHFLVHO\�DVVHVVHG�ZKLOH� VRPH�RWKHUV� FDQQRW�� ,Q�/HXQJ�DQG�&KDR¶V� �������H[SODQDWLRQ�� WKH�XQFHUWDLQW\� LQ�
SUHIHUHQFH� MXGJHPHQWV� JLYH� ULVH� WR� XQFHUWDLQW\� LQ� WKH� UDQNLQJ� RI� DOWHUQDWLYHV� DQG� GLIILFXOW\� LQ� DVVHVVLQJ�
FRQVLVWHQF\�RI�WKH�SUHIHUHQFHV��)X]]\�$+3�KDV�EHHQ�LQWURGXFHG�DV�DQ�DGYDQFHG�PHWKRGRORJ\�LQ�GHDOLQJ�ZLWK�
WKH�XQFHUWDLQW\�DQG�YDJXHQHVV�RI� WKH�PDWKHPDWLFDO� WHUPV�GHYHORSHG� LQ� WKH�GHFLVLRQ�PDNLQJ�SURFHVV��7KH�
FXUUHQW�VWXG\�IRFXVHV�RQ�FRPSDULVRQ�RI�WKH�WZR�0&(�PHWKRGV��L�H��$+3�DQG�IX]]\�$+3�DSSURDFKHV��LQWHJUDWHG�
ZLWK�*,6�WR�DVVHVV�WKH�VXLWDEOH�VLWHV�IRU�XUEDQ�JUHHQ�LQIUDVWUXFWXUH��8*,��GHYHORSPHQW�LQ�3HQGLN�GLVWULFW�ZKLFK�
LV�ORFDWHG�LQ�HDVWHUQ�SDUW�RI�,VWDQEXO��7XUNH\��&RQVLGHULQJ�DGYHUVH�LPSDFWV�RI�UDSLG�XUEDQLVDWLRQ�DQG�KLJK�UDWHV�
RI� SRSXODWLRQ� JURZWK� REVHUYHG� LQ� 3HQGLN�� LW� LV� YLWDO� WR� DVVHVV� DQG� SODQ� VXLWDEOH� VLWHV� IRU� JUHHQ� VSDFH�
GHYHORSPHQW�LQ�WKH�DUHD���
�

2 METHODOLOGY 

2.1  SPECIFICATIONS AND ASSESSMENT OF CRITERIA 

7R� DFTXLUH� VXLWDEOH� ODQG� IRU� DPHQLW\�OHG� JURZWK�� ORFDO� HQYLURQPHQWDO� DQG� VRFLR�HFRQRPLF� FRQGLWLRQV� DUH�
HVVHQWLDO�IDFWRUV��2SSRUWXQLWLHV�IRU�8*,�GHYHORSPHQW�DUH�UHODWHG�WR�HQYLURQPHQWDO�IHDWXUHV�OLNH�JHRSK\VLFDO�
OLPLWDWLRQV��WRSRJUDSKLFDO�DQG�FOLPDWLF�IHDWXUHV��SUR[LPLW\�WR�ODNHV�DQG�ULYHUV��DQG�DWWUDFWLYH�ODQGVFDSHV�GXH�
WR�WKHLU�DHVWKHWLF�YDOXH��9DQ�%HUNHO�	�9HUEXUJ���������3K\VLFDO�IHDWXUHV�FDQ�EHFRPH�DPHQLWLHV�WKURXJK�WKH�
SURYLVLRQ�RI�SURWHFWHG�DUHDV��DQG�WKH�FRQVWUXFWLRQ�RI�XUEDQ�JUHHQ�IDFLOLWLHV�WKDW�DUH�OLQNHG�WR�ORFDO�GHPDQG�IRU�
UHFUHDWLRQ� DQG� OHLVXUH� DFWLYLWLHV� �9DQ� %HUNHO� HW� DO��� ������� 7UDQVSRUWDWLRQ� LQIUDVWUXFWXUH� WKDW� LQFUHDVHV�
DFFHVVLELOLW\� WR� DPHQLWLHV� LV� DOVR� RI� JUHDW� VLJQLILFDQFH�� 7KHUHIRUH�� UHFHQW� ODQG�XVH�FRYHU� DQG� RWKHU�
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HQYLURQPHQWDO� DQG� JHRSK\VLFDO� GDWD� DUH� UHTXLUHG� IRU� WKH� LGHQWLILFDWLRQ� RI� VXLWDEOH� DPHQLW\�OHG� JURZWK�
�3UDPDQLN���������
7R�LGHQWLI\�WKH�PRVW�VXLWDEOH�VLWHV�IRU�JUHHQ�LQIUDVWUXFWXUH�GHYHORSPHQW��WKH�VWXG\�IRFXVHV�RQ���PDLQ�FULWHULD�
DQG���� VXE�FULWHULD�ZKLFK�ZHUH�SUHSDUHG� DV�*,6�EDVHG� OD\HUV�� 7KH� VHOHFWLRQ�RI� WKH� FULWHULD� LV� EDVHG�RQ� D�
FRPSUHKHQVLYH�OLWHUDWXUH�UHYLHZ��H[SHUW�RSLQLRQV�DQG�VSHFLILF�FRQGLWLRQV�REVHUYHG�LQ�WKH�UHJLRQ��7DE������7KH�
UDQNV�RI�HDFK�FULWHULRQ�ZHUH�GHWHUPLQHG�EDVHG�RQ�WKH�OLWHUDWXUH�SURYLGHG�LQ�WKH�ODVW�FROXPQ�RI�7DE����E\�XVLQJ�
������VFDOH��:HLJKWLQJ�WR�VXE�FULWHULD�ZDV�SHUIRUPHG�EDVHG�RQ�SDLU�ZLVH�FRPSDULVRQ�WHFKQLTXH�LQ�$+3�DQG�
XVLQJ�IX]]\�$+3�YDOXHV��
�
:HLJKWLQJ�LQ�DQDO\WLF�KLHUDUFK\�SURFHVV�
$V�D�GHFLVLRQ�DQDO\VLV�WRRO��$+3�ZDV�ILUVW�GHYHORSHG�E\�6DDW\��������IRU�DQDO\VLQJ�FRPSOH[�GHFLVLRQV�LQYROYLQJ�
GLIIHUHQW�FULWHULD��,Q�$+3��D�PDWUL[�LV�JHQHUDWHG�DV�D�UHVXOW�RI�SDLU�ZLVH�FRPSDULVRQV�ZKLFK�KHOS�GHFLVLRQ�PDNHUV�
WR�DVVLJQ�GLIIHUHQW�OHYHOV�RI�LPSRUWDQFH�RI�IDFWRUV�LQFOXGHG�LQ�WKH�DQDO\VLV��7KH�DVVLJQHG�UDQNV�������LQGLFDWH�
WKH�VWUHQJWK�DQG�GRPLQDQFH�RI�WKH�FULWHULRQ��7DE������7KHUH�DUH�IRXU�VWHSV�IRU�WKH�FDOFXODWLRQ�RI�ZHLJKWV�LQ�
SDLU�ZLVH�FRPSDULVRQ�PDWUL[��3&0���=ROHNDU�	�%KDJDW�������������IRUPDWLRQ�RI�MXGJHPHQWV������FDOFXODWLRQ�RI�
DVVLJQHG�UDQNV������GHYHORSPHQW�RI�QRUPDOLVHG�SDLU�ZLVH�FRPSDULVRQ�PDWUL[��DQG�����FDOFXODWLRQ�RI�ZHLJKWV��
$FFRUGLQJO\��WKH�FHOO�YDOXHV�RI�3&0�DUH�GLYLGHG�E\�VXP�RI�HDFK�FROXPQ�DQG�DYHUDJHG�DFURVV�URZV�WR�FDOFXODWH�
ZHLJKWV�IRU�HDFK�FULWHULRQ��&RQVLVWHQF\�UDWLR��&5��LV�XVHG�IRU�WKH�GHWHUPLQDWLRQ�RI�DFFXUDF\�RI�WKH�FDOFXODWHG�
ZHLJKWV��6DDW\���������,Q�6DDW\¶V��������H[SODQDWLRQ��WKH�&5�KDV�WKH�XSSHU�OLPLW�YDOXH�RI������LPSO\LQJ�WKDW�
WKH�YDOXHV�JUHDWHU�WKDQ������DUH�LQFRQVLVWHQW��,Q�WKH�SUHVHQW�DQDO\VLV��WKH�&5�LV������WKHUHIRUH�ZH�FRQFOXGHG�
WKDW�WKHUH�LV�QR�LQFRQVLVWHQF\�RI�WKH�MXGJHPHQWV�DQG�WKH�VHOHFWHG�FULWHULD�DUH�DFFHSWDEOH��
�
:HLJKWLQJ�LQ�IX]]\�DQDO\WLF�KLHUDUFK\�SURFHVV�
7KHUH�LV�YDVW�OLWHUDWXUH�LQGLFDWLQJ�WKDW�FRPSDULVRQ�UDWLRV�DUH�LPSUHFLVH�MXGJHPHQWV��$FFRUGLQJ�WR�/HXQJ�DQG�
&KDR���������WKH�IX]]LQHVV�DQG�YDJXHQHVV�LQ�WKH�SUHIHUHQFH�MXGJHPHQWV�RI�GHFLVLRQ�PDNHUV�LQ�FRQYHQWLRQDO�
$+3� DSSURDFKHV� OHDGV� WR� XQFHUWDLQW\� LQ� WKH� UDQNLQJ� RI� DOWHUQDWLYHV�� DQG� FDXVLQJ� GLIILFXOW\� LQ� GHWHUPLQLQJ�
FRQVLVWHQF\�RI�SUHIHUHQFHV��)X]]\�$+3�KDV�EHHQ�GHYHORSHG�DV�DQ�DOWHUQDWLYH�WR�WUDGLWLRQDO�$+3�DSSURDFK�LV�
FRQVLGHUHG�DV�DQ�DGYDQFHG�DQDO\WLFDO�PHWKRG��$FFRUGLQJ�WR� IX]]\�WKHRU\��DQ\�ILHOG�;�DQG�WKHRU\�<�FDQ�EH�
IX]]LILHG�E\�UHSODFLQJ�WKH�FRQFHSW�RI�D�FULVS�VHW�LQ�;�DQG�<�E\�WKDW�RI�D�IX]]\�VHW��,VDEHOV�	�8WKUD���������$�
IX]]\�VHW�FDQ�EH�GHILQHG�E\�DVVLJQLQJ�HDFK� LQGLYLGXDO� LQ� WKH�XQLYHUVH�RI�GLVFRXUVH�D�YDOXH�UHSUHVHQWLQJ� LWV�
JUDGH�RI�PHPEHUVKLS�LQ�WKH�IX]]\�VHW��7KH�IX]]\�PHPEHUVKLS�IXQFWLRQ�LV�GHILQHG�IURP�;�WR�>���@��
)X]]\�$+3�LV�EDVHG�RQ�D�VHULHV�RI�SDLU�ZLVH�FRPSDULVRQV�LQGLFDWLQJ�WKH�UHODWLYH�SUHIHUHQFHV�RI�EHWZHHQ�SDLUV�
RI�FULWHULD�LQ�WKH�VDPH�KLHUDUFK\��8VLQJ�WULDQJXODU�IX]]\�YDOXHV�IRU�WKH�OLQJXLVWLF�YDULDEOHV��WKH�IX]]\�SDLUZLVH�

FRPSDULVRQ�PDWUL[ �� ijxX  LV�FRQVWUXFWHG��7KH�UDWLR�IRU�WKH�SDLU�ZLVH�FRPSDULVRQV�LQGH[HG�L�DQG�M�FDQ�EH�

PRGHOOHG�WKURXJK�D�IX]]\�VFDOH�YDOXH��
�(DFK�HOHPHQW�RI� X �LV�D�IX]]\�QXPEHU�GHILQHG�DV��
�

������ ijijijij umlxX  �

:KHUH��

î� l LV�WKH�ORZHU�OLPLW�YDOXH��
î� m LV�WKH�PRVW�SRVVLEOH�YDOXH��

î� u LV�WKH�XSSHU�OLPLW�YDOXH���
�
�
�
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Tab. 1 Weights of the criteria and sub-criteria in the study 
 

 
Tab. 2 The rating scale for pairwise comparison matrix. Source: Saaty, 1980 
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Tab. 3 Triangular Fuzzy values used in the study. Source: Mahdavi & Niknejad, 2014 
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Fig. 1 Triangular fuzzy values representing the weight of each criterion. Source: Adopted from: Mahdavi & Niknejad, 2014 
�

2.2  SUITABILITY EVALUATION 

)ROORZLQJ� WKH� GHYHORSPHQW� RI� ILQDO� ZHLJKWV� E\� $+3� DQG� IX]]\�$+3� WHFKQLTXHV�� WKH� VXLWDELOLW\� LQGH[� ZDV�
FRPSXWHG�EDVHG�RQ�WKH�VXE�FULWHULD�FRQVLGHUHG�LQ�WKH�DQDO\VLV��7DE������7KH�VXLWDELOLW\�LQGH[�ZDV�FRPSXWHG�
WKURXJK�ZHLJKWHG�OLQHDU�VXPPDWLRQ�RI�GLIIHUHQW�OD\HUV�DV�VKRZQ�LQ�HT������ 
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î� :L�LV�WKH�ZHLJKW�RI�FULWHULRQ�L�ZKLFK�ZDV�FRPSXWHG�E\�XVLQJ�WKH�$+3�DQG�IX]]\�$+3�PHWKRGV��
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3 RESULTS 

3.1  AHP AND FUZZY-AHP WEIGHTS 
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Tab. 4 Weights of sub-criteria for urban recreation land suitability evaluation 

3.2  LAND SUITABILITY FOR GREEN INFRASTRUCTURE DEVELOPMENT 

$FFRUGLQJ�WR�HDFK�FULWHULRQ�FRQVLGHUHG�LQ�WKH�DQDO\VLV��D�PDS�ZDV�SUHSDUHG�XVLQJ�WKH�*,6�VRIWZDUH��(DFK�*,6�
OD\HU� ZDV� FODVVLILHG� IROORZLQJ� WKH� FODVVLILFDWLRQ� RI� WKH� UHODWHG� FULWHULRQ� SURYLGHG� LQ� 7DE�� �� DQG� WKHVH� DUH�
SUHVHQWHG�LQ�)LJ�����$V�GHVFULEHG�LQ�7DE�����WKH�KLJKHVW�VXLWDELOLW\�YDOXH�LV�DVVLJQHG�IRU�WKH�PRVW�VXLWDEOH�FODVV��
)RU�LQVWDQFH��LQ�WKH�FDVH�RI�VORSH��WKH�VORSH�ORZHU�WKDQ���LV�DVVLJQHG�ZLWK�WKH�KLJKHVW�VXLWDELOLW\�YDOXH��7KH�
PDSV� LQ� )LJ�� �� ZHUH� LQWHJUDWHG� XVLQJ� WKH� FRUUHVSRQGLQJ� ZHLJKWV� ZLWK� WKH� DSSOLFDWLRQ� RI� ZHLJKWHG� OLQHDU�
FRPELQDWLRQ�WHFKQLTXH��HT������5HJDUGLQJ�ILQDO�VXLWDELOLW\��WZR�GLIIHUHQW�VXLWDELOLW\�PDSV�ZHUH�GHYHORSHG�XVLQJ�
WKH�$+3�DQG�IX]]\�$+3�PHWKRGV��7KH�VXLWDELOLW\�PDSV�DUH�SURYLGHG�LQ�)LJ������
7KH� UHVXOWV� LQGLFDWH� WKDW�DFFRUGLQJ� WR� WKH�$+3�PHWKRG�����RI� WKH�DUHD� LV�KLJKO\� VXLWDEOH��DURXQG����� LV�
PRGHUDWHO\�VXLWDEOH������LV�PDUJLQDOO\�VXLWDEOH�DQG�WKH�UHVW�KDV�HLWKHU�ORZ�RU�YHU\�ORZ�VXLWDELOLW\��7DE�����)LJ��
�D���7KHUH�LV�QR�KLJK�VXLWDELOLW\�FODVV�LQ�WKH�PDS�SURGXFHG�IURP�IX]]\�$+3�PHWKRG��0RGHUDWH�VXLWDELOLW\�LV�����
DQG�PDUJLQDO�VXLWDELOLW\� LV�DURXQG�����DQG�WKH�UHVW� LV� ORZO\�VXLWDEOH� IRU�JUHHQ� LQIUDVWUXFWXUH�GHYHORSPHQW�
�7DE�����)LJ���E���
7KH�UHVXOWV�VKRZ�WKDW�DERXW�����RI�SL[HOV�RI�WKH�WZR�PDSV�ZHUH�FODVVLILHG�VLPLODUO\��7KH�UHVXOWV�DOVR�LQGLFDWH�
WKDW�PRUH�WKDQ�KDOI�RI�WKH�WRWDO�DUHD�LV�FODVVLILHG�DV�ORZ�VXLWDELOLW\�RU�YHU\�ORZ�VXLWDELOLW\�LQ�ERWK�RI�WKH�PDSV�
SUHVHQWHG�LQ�)LJ�����$URXQG�����RI�WKH�WRWDO�ODQG�LV�FODVVLILHG�DV�VXLWDEOH�DQG�WKHVH�DUH�PRVWO\�ORFDWHG�LQ�WKH�
VRXWKHUQ�SDUW�RI�WKH�3HQGLN�5HJLRQ���
�

4 DISCUSSION AND CONCLUSION 
,Q�WKLV�VWXG\��ODQG�VXLWDELOLW\�IRU�XUEDQ�JUHHQ�LQIUDVWUXFWXUH�ZDV�DVVHVVHG�XVLQJ�$+3�DQG�IX]]\�$+3�PHWKRGV�
LQWHJUDWHG�ZLWK�*,6��6HYHQWHHQ� IDFWRUV� LQFOXGLQJ�JHR�SK\VLFDO� FKDUDFWHULVWLFV��DFFHVVLELOLW\��EOXH�DQG�JUHHQ�
LQIUDVWUXFWXUH��XUEDQ�ODQG�DQG�YHJHWDWLRQ�ZHUH�VHOHFWHG�IRU�WKH�ODQG�VXLWDELOLW\�DQDO\VLV��7KH�ZHLJKWV�RI�HDFK�
VXE�FULWHULRQ�ZHUH�GHWHUPLQHG�E\�XVLQJ�$+3�DQG�IX]]\�$+3�PHWKRGV�VHSDUDWHO\��7ZR�GLIIHUHQW�ODQG�VXLWDELOLW\�
LQGH[HV�ZHUH� FDOFXODWHG� XVLQJ� WKH�ZHLJKWHG� DGGLWLYH� FRPELQDWLRQ�PRGHO��2XU� ILQGLQJV� IURP� WKH� VXLWDELOLW\�
DQDO\VLV�DUH� LQ� OLQH�ZLWK� WKH�DFWXDO� JUHHQ� LQIUDVWUXFWXUH�PDS� LQ� WKDW�PDLQ�SDUW� RI�JUHHQ� LQIUDVWUXFWXUH�DUH�
ORFDWHG�LQ�KLJKO\�DQG�PRGHUDWHO\�VXLWDEOH�VLWHV��
$+3�LV�DQ�H[DPSOH�RI�PXOWL�FULWHULD�GHFLVLRQ�PDNLQJ�PHWKRGRORJ\�WKDW�KDV�EHHQ�HIIHFWLYHO\�XVHG�LQ�PXOWLSOH�
FULWHULD�SUREOHP�VROYLQJ�DQG�GHFLVLRQ�PDNLQJ��'HFLVLRQ�PDNLQJ�SUREOHPV�PD\�FRQWDLQ�VRFLR�HFRQRPLF��SK\VLFDO�
DQG� SROLWLFDO� IDFWRUV� UHTXLULQJ� OLQJXLVWLF� YDULDEOHV� IRU�PXOWL�FULWHULD� GHFLVLRQ� DVVHVVPHQW�� ,Q� WUDGLWLRQDO� $+3�
DSSURDFK��QXPHULFDO�YDOXHV�RI�OLQJXLVWLF�YDULDEOHV�DUH�XVHG�IRU�WKH�DVVHVVPHQW�RI�WKH�VXEMHFW�FULWHULD�LQFOXGHG�
LQ�WKH�DQDO\VLV��7KH�IX]]LQHVV�DQG�YDJXHQHVV�LQ�WKH�GHFLVLRQ�PDNLQJ�SURFHVV�UHTXLUHV�WKH�XVH�RI�IX]]\�YDOXHV��
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7KHUHIRUH��EHVLGHV�WUDGLWLRQDO�$+3��ZH�DOVR�XVHG�IX]]\�$+3�DSSURDFK�IRU�ZHLJKWLQJ�WKH�FULWHULD�WKDW�H[SODLQ�
JUHHQ� LQIUDVWUXFWXUH� VXLWDELOLW\� LQ� 3HQGLN� GLVWULFW�� 7KH� VWXG\�� LQ� IDFW�� HYDOXDWHV� DQG� FRPSDUHV� WKH� UHVXOWV�
REWDLQHG�IURP�VXLWDELOLW\�DQDO\VLV�XVLQJ�$+3�DQG�IX]]\�$+3�DSSURDFKHV��7KH�$+3�PHWKRG�KDG�DGYDQWDJHV�DQG�
OLPLWDWLRQV��7KH�PHWKRG�LV�IOH[LEOH�DQG�FDQ�EH�LQWHJUDWHG�ZLWK�GLIIHUHQW�WHFKQLTXHV�VXFK�DV�OLQHDU�SURJUDPPLQJ��
IX]]\�ORJLF�HWF��7KLV�PDNHV�LW�HDVLHU�IRU�WKH�XVHUV�WR�EHQHILW�IURP�H[WHQVLYH�RSWLRQV�DQG�DFKLYH�WKH�GHVLUHG�
JRDOV�E\�PRUH�HIILFLHQW�PHDQV��+RZHYHU��WKHUH�LV�D�GUDZEDFN�RI�WKH�PHWKRGRORJ\�DV�LW�UHTXLUHV�D�TXHVWLRQQDLUH�
VXUYH\�DQG�H[SHUW�RSLQLRQV� WR�FRQGXFW� WKH�PHDVXUHPHQW�RI� WKH� UHODWLYH�ZHLJKWV�ZKLFK�PDNHV� WKH�PHWKRG�
PRUH�WLPH�FRQVXPLQJ�UHJDUGLQJ�WKH�WHFKQLFDO�DSSOLFDWLRQV���
)XUWKHU�OLPLWDWLRQV�RI�WKH�PHWKRG�LQFOXGH�LQVXIILFLHQW�NQRZOHGJH�IRU�WKH�DUHD�RI�LQWHUHVW��WKH�UHSURGXFLELOLW\�RI�
WKH�UHVXOWV�DQG�VXEMHFWLYLW\�RI�WKH�ZHLJKWLQJ�RI�WKH�YDULDEOHV��3DUN�HW�DO����������$V�GHVFULEHG�E\�3DUN�HW�DO��
������� DQG� ;X� HW� DO�� �������� WKHUH� DUH� DOWHUQDWLYH� PHWKRGV� IRU� WKH� VXLWDELOLW\� DVVHVVPHQW� RI� ODQG� XVH�
GHYHORSPHQW�LQFOXGLQJ�IUHTXHQF\�UDWLR��)5��PRGHO�� ORJLVWLF�UHJUHVVLRQ��/5���DUWLILFLDO�QHXUDO�QHWZRUN��$11���
DQG�EDFN�SURSDJDWLRQ�QHXUDO�QHWZRUN��%311��PRGHO��7KH�)5�PRGHO�LV�VLPSOH�DV�WKH�FDOFXODWLRQ�SURFHVV�DQG�
WKH�LQSXWV�DUH�HDV\�WR�XQGHUVWDQG�DQG�WKH�VLJQLILFDQFH�RI�IDFWRUV�H[SODLQLQJ�ODQG�XVH�JURZWK�FDQ�EH�HDVLO\�
LQWHUSUHWHG��7KH�PHWKRG�LV�OHVV�WLPH�FRQVXPLQJ�LQ�WHFKQLFDO�DSSOLFDWLRQV��7KH�/5�DSSURDFK�PDNHV�LW�SRVVLEOH�
WR�DQDO\]H� WKH� UHODWLRQVKLS�EHWZHHQ� ODQG�XVH�JURZWK�DQG� LWV�GHWHUPLQDQWV�TXDQWLWDWLYHO\��7R�FRQVWUDFW� WKH�
XQGHUO\LQJ�VWDWLVWLFDO�UHODWLRQVKLS��WKH�GDWD�LQ�*,6�HQYLURQPHQW�QHHGV�WR�EH�FRQYHUWHG�WR�FRPSO\�ZLWK�WKH�QHHGV�
RI�WKH�VWDWLVWLFDO�SURJUDP��7KH�H[LVWHQFH�RI�ELJ�GDWD�PD\�OLPLW�WKH�SHUIRUPDQFH�RI�WKH�VWDWLVWLFDO�SURJUDPPH�
DV�LW�PD\�QRW�ZRUN�ZHOO���
7KH�$11�DQG�%311�PRGHOV�SURYLGH�DQ�LPSURYHPHQW�RYHU�WKH�/5�PRGHO�DV�WKH\�PDNH�LW�SRVVLEOH�WR�KDYH�PRUH�
DFFXUDWH�DQDO\VLV�ZLWK�D�IHZ�WUDLQLQJ�GDWDVHW��+RZHYHU��WKH�PRGHOV�KDYH�VRPH�GUDZEDFNV�VXFK�DV�GLIILFXOW\�LQ�
XQGHUVWDQGLQJ�WKH�FRPSXWDWLRQ�SURFHVV��DQG�WKH�ORQJ�FDOFXODWLRQ�WLPHV�DQG�ELJ�YROXPHV�RI�FDOFXODWLRQ��ZKLFK�
PDNHV� LW� OHVV� VXLWDEOH� IRU� WHFKQLFDO� DSSOLFDWLRQV�� *LYHQ� WKLV� IUDPHZRUN� RQ� WKH� DSSOLFDWLRQV� RI� DOWHUQDWLYH�
PHWKRGRORJLHV� LQ�8*,�VXLWDELOLW\�DVVHVVPHQW��ZH�VXJJHVW�WKH�DSSOLFDWLRQ�RI�WKHVH�PHWKRGRORJLHV�XVLQJ�RXU�
VWUXFWXUHG�GDWD�DV�D�IXWXUH�UHVHDUFK��7KLV�ZLOO�DOORZ�XV�WR�FRPSDUH�WKH�UHVXOWV�RI�WKLV�ZRUN�ZLWK�WKRVH�REWDLQHG�
IURP�DOWHUQDWLYH�DSSURDFKHV��)URP�RXU�ILQGLQJV�ZH�QRWH�WKDW�GHVSLWH�WKH�GLIIHUHQFHV�LQ�WKH�PHWKRGRORJ\�XVHG�
IRU�ZHLJKWLQJ�WKH�FULWHULD��WKHUH�LV� OLWWOH�GLIIHUHQFH�LQ�WKH�ZHLJKWV�REWDLQHG�IURP�$+3�DQG�IX]]\�$+3��8UEDQ�
JUHHQ�LQIUDVWUXFWXUH��DJULFXOWXUDO�VXLWDELOLW\��FXUUHQW�ODQG�XVH�FRYHU�DQG�ODQG�FDSDELOLW\�ZHUH�DVVLJQHG�ZLWK�WKH�
KLJKHVW�ZHLJKWV�ZKHUHDV�SK\VLFDO�FKDUDFWHULVWLFV�LQGLFDWHG�WKH�ORZHVW�ZHLJKWV��2YHUDOO��WKH�ZHLJKWV�RI�XUEDQ�
JUHHQ� LQIUDVWUXFWXUH�� DJULFXOWXUDO� ODQG� VXLWDELOLW\�� FXUUHQW� ODQG�XVH�FRYHU� DQG� ODQG� FDSDELOLW\� DFFRXQWHG� IRU�
DOPRVW�KDOI�RI�WKH�WRWDO�ZHLJKWV�DVVLJQHG�WR�VXE�FULWHULD��7KLV�KDV�LQIOXHQFHG�WKH�ILQDO�VXLWDELOLW\�PDSV�LQ�WKDW�
WKHUH� LV� OLWWOH�GLIIHUHQFH� LQ�WKH�VXLWDELOLW\�FODVVLILFDWLRQV�REWDLQHG�IURP�$+3�DQG�IX]]\�$+3�DSSURDFKHV��7KH�
UHVXOWV�LQGLFDWHG�WKDW�WKHUH�LV�DOPRVW�����FRLQFLGHQFH�UHJDUGLQJ�WKH�VXLWDELOLW\�FODVVHV�RI�WKH�WZR�PDSV�RI�$+3�
DQG� IX]]\�$+3�� ,Q� WKH� $+3��PRGHUDWH� DQG�PDUJLQDO� VXLWDELOLW\� FODVVHV� FRYHU�PRUH� WKDQ� ����RI� WKH� DUHD�
ZKHUHDV� XVLQJ� WKH� IX]]\�$+3� DSSURDFK� WKH� VWXG\� DUHD� UHVXOWV� WR� EH� OHVV� VXLWDEOH� IRU� JUHHQ� LQIUDVWUXFWXUH�
GHYHORSPHQW��$FFRUGLQJ�WR�WKH�WZR�PDSV�SURGXFHG��WKH�VRXWKHUQ�SDUW�RI�WKH�VWXG\�DUHD��DORQJ�WKH�H[LVWLQJ�
XUEDQ�JUHHQ�LQIUDVWUXFWXUH�FRUULGRU��LV�IRXQG�VXLWDEOH�IRU�IXWXUH�ODQG�GHYHORSPHQW��
7KH�VLWH�VXLWDELOLW\�PDSV�REWDLQHG�LQ�WKLV�VWXG\�DUH�HIIHFWLYH�LQ�DVVHVVLQJ�JUHHQ�LQIUDVWUXFWXUH�SRWHQWLDO�RI�WKH�
VWXG\�DUHD��DQG�WKHUHIRUH�FDQ�EH�XWLOLVHG�E\�ORFDO�DXWKRULWLHV�DQG�SODQQHUV�LQ�WKHLU�GHFLVLRQ�PDNLQJ�DQG�SODQQLQJ�
IRU�WKH�IXWXUH�VLWH�GHYHORSPHQWV��&RQVLGHULQJ�WKDW�WKHUH�DUH�VPDOO�GLIIHUHQFHV�LQ�WKH�FULWHULD�ZHLJKWV�REWDLQHG�
IURP� $+3� DQG� IX]]\�$+3�� IRU� HDVLQHVV� RI� FRPSXWDWLRQ�� ZH� UHFRPPHQG� XVLQJ� WKH� $+3� DSSURDFK� IRU� WKH�
VXLWDELOLW\�DVVHVVPHQW�RI�JUHHQ�LQIUDVWUXFWXUH�GHYHORSPHQW�LQ�3HQGLN�GLVWULFW���
,I�WKH�GLIIHUHQFH�LV�KLJKHU�FRQFHUQLQJ�WKH�$+3�DQG�IX]]\�$+3�ZHLJKWV�UHVXOWLQJ�LQ�FRQVLGHUDEOH�GLIIHUHQFHV�LQ�
WKH� VXLWDELOLW\� FODVVLILFDWLRQV� LQ� WKH� PDSV�� WKH� XVH� RI� IX]]\�$+3� LV� UHFRPPHQGHG�� 'HWHUPLQDWLRQ� DQG�
DVVHVVPHQW�RI�WKH�FULWHULD�IRU�ODQG�VXLWDELOLW\�DQDO\VLV�FDQ�EH�DIIHFWHG�IURP�WKH�GLIIHUHQFHV�REVHUYHG�EHWZHHQ�
WKH� HYDOXDWRUV� H�J�� H[SHUWV�� SODQQHUV�� SROLF\�PDNHUV� DQG� WKHLU� FKDUDFWHULVWLFV�� )RU� LQVWDQFH�� D� SHVVLPLVWLF�
HYDOXDWRU�PD\�QRW�JLYH�DQ\�SRLQW�PRUH�WKDQ�ILYH�WR�DVVHVV�D�FULWHULRQ��E\�FRQWUDVW�RWKHUV�PD\�JLYH�PRUH�WKDQ�
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ILYH�HYHQ�WKRXJK�LW�LV�LUUHOHYDQW��7KLV�LPSOLHV�WKDW�WKHUH�LV�IX]]LQHVV�LQ�WKH�GHFLVLRQ�PDNLQJ�SURFHVV�DQG�IX]]\�
$+3�PHWKRG�FDQ�EH�HIIHFWLYHO\�XVHG�WR�GHDO�ZLWK�WKH�LVVXH�RI�IX]]LQHVV��7KHUHIRUH��WKH�SURSRVHG�PHWKRGRORJ\�
RI� IX]]\�$+3� LV�SURPLVLQJ�IRU� ODQG�VXLWDELOLW\�DVVHVVPHQW�QRW�RQO\�IRU�JUHHQ� ODQG�GHYHORSPHQW�EXW�DOVR�IRU�
RWKHU�ODQG�XVHV��$SDUW�IURP�WKH�ZHLJKWLQJV�ZH�DSSOLHG�LQ�WKH�$+3�SURFHVV��WKHUH�DUH�GLIIHUHQW�DSSURDFKHV�IRU�
WKH�DSSOLFDWLRQ�RI�ZHLJKWLQJV�DQG�RYHUOD\LQJ�RI�*,6�OD\HUV�IRU�GHYHORSLQJ�WKH�VXLWDELOLW\�PDS�DQG�ZH�VXJJHVW�
WR�XVH�WKHP�LQ�WKH�IXWXUH�UHVHDUFK�WR�FRPSDUH�WKH�ILQGLQJV�IURP�FXUUHQW�VWXG\��7KHVH�LQFOXGH��%RROHDQ�RYHUOD\��
:HLJKWHG� /LQHDU� &RPELQDWLRQ� �:/&�� DQG�2UGHUHG�:HLJKWHG� $YDUDJLQJ� �2:$��� $FFRUGLQJ� WR� WKH� %RROHDQ�
PHWKRG��DOO�WKH�FULWHULD�DUH�FRPELQHG�E\�ORJLFDO�RSHUDWRUV�VXFK�DV�LQWHUVHFWLRQ��DQG��RU�XQLRQ��RU��WR�SURGXFH�
GLVFUHDWH�%RROHDQ�PDSV��:/&� LV�DQ�DJJUHJDWLRQ�PHWKRG�ZKHUH� WKH�IDFWRUV�DUH�VWDQGDUGLVHG� WR�D�FRPPRQ�
QXPHULF�UDQJH�DQG�WKHQ�FRPELQHG�E\�ZHLJKWHG�DYHUDJLQJ���
7KH�2:$�PHWKRG�LQYROYHV�WZR�GLIIHUHQW�VHWV�RI�ZHLJKWV��FULWHULRQ�LPSRUDWDQFH�ZHLJKWV�DQG�RUGHU�ZHLJKWV��
7KURXJK�FKDQJLQJ�WKH�RUGHU�ZHLJKWV��LW�SURYLGHV�IOH[LELOLW\�WR�GHYHORS�D�FRPSOHWH�UDQJH�RI�GHFLVLRQ�VXSSRUW�
PDSV��LQFOXGLQJ�FDVHV�RI�%RROHDQ�DSSURDFK�DQG�:/&��DQG�ODUJH�YDULHW\�RI�GHFLVLRQ�VWUDWHJLHV��5RPDQR�HW�DO���
�������7KH�GHWDLOV�RI�WKHVH�WKUHH�DSSURDFKHV�DUH�SURYLGHG�LQ�5RPDQR�HW�DO����������
7KH� DSSOLFDWLRQ� DQG� LPSOHPHQWDWLRQ� RI� VXLWDELOLW\� DQDO\VLV� IRU� WKH� 8*,� GHYHORSPHQW� LV� LPSRUWDQW� IRU� WKH�
SUHVHUYDWLRQ�RI�HFRV\VWHPV�DQG�WKHLU�IXQFWLRQV�DV�ZHOO�DV�WKH�VWUXFWXUH�RI�WKH�ODQGVFDSH��,W�LV�WKHUHIRUH�YLWDO�
WR�FRQVWUXFW�VXFK�D�FRQFHSWXDO�IUDPHZRUN�DQG�WR�KDYH�DQDO\VLV�RI�TXDQWLWDWLYH�UHVHDUFK�WR�EH�SHUIRUPHG�IRU�
HDFK� LQGLYLGXDO�JUHHQ�VSDFH� LQ�RXU�FDVH�VWXG\�DUHD��$V�DUJXHG�E\�+REEV�DQG�6DXQGHUV���������SUHVHUYLQJ�
LQGLYLGXDO�JUHHQ�VSDFH�LV�D�WHPSRUDU\�VROXWLRQ�DQG�ZLWKRXW�FRQWLQXLW\�DQG�FRQQHFWLYLW\�RI�JUHHQ�VSDFHV�WKURXJK�
WKH�FUHDWLRQ�RI�FRUULGRUV�DQG�XUEDQ�JUHHQZD\V��LVRODWLRQ�DQG�ORVV�RI�JHQHWLF�GLYHUVLW\�LV�LQHYLWDEOH���
7KLV�KDV�QRW�EHHQ�FRQVLGHUHG�LQ�WKH�FXUUHQW�SODQV�DQG�DSSOLFDWLRQV�LQ�RXU�FDVH�VWXG\�DUHD�ZKLFK�UHVXOWHG�LQ�
JUHHQ�VSDFHV�EH�PRUH�IUDJPHQWHG�DQG�LVRODWHG��7KLV�ZRXOG�OHDG�WR�UHGXFWLRQ�LQ�JUHHQ�VSDFHV�DQG�WKH�TXDOLW\�
RI�HFRV\VWHP�VHUYLFHV�ZKHUH�XUEDQ�HQYLURQPHQWDO�LVVXHV�ZLOO�EHFRPH�PRUH�VHULRXV���
7KH�FRPELQDWLRQ�RI�GLIIHUHQW�JUHHQ�VSDFHV�WR�FRQVWUXFW�D�JUHHQ�VSDFH�QHWZRUN�LV�WKHUHIRUH�KLJKO\�VLJQLILFDQW�
LQ�WKH�8*,�SODQQLQJ�FRQVLGHULQJ�WKDW�LW�LV�GLIILFXOW�WR�XVH�RQH�RU�IHZ�RI�WKH�JUHHQ�VSDFHV�WR�PDLQWDLQ�DOO�WKH�
EHQHILWV�RI�JUHHQLQJ�LQ�XUEDQ�DUHDV��8\�	�1DNDJRVKL���������6XFK�FRPSUHKHQVLYH�JUHHQ�VSDFH�IUDPHZRUN�FDQ�
FRQVWUDFW�D�WKHRUDWLFDO�EDVLV�IRU�WKH�SUDFWLFHV�DQG�DSSOLFDWLRQV�RI�RUJDQLVLQJ�8*,�DW�GLIIHUHQW�VFDOHV�DLPLQJ�DW�
VXSSRUWLQJ�D�QXPEHU�RI�NH\�ODQGVFDSH�HFRORJ\�UHTXLUHPHQWV�LQ�RXU�VWXG\�DUHD�����
�
�

�� �� 68,7$%/(�$5($6��86,1*�$+3�� 68,7$%/(�$5($6��86,1*�)8==<�
$+3��

68,7$%,/,7<� 68,7$%,/,7<�6&25(� 727$/�3,;(/6� $5($��
�VT��.0��

$5($����� 727$/�3,;(/6� $5($��
�VT��.0��

$5($�
�����

9HU\�ORZ� �� ������ ������ ������ ������ ������ ������

�� ������ ������ ������ ������ ������ ������
�� ������ ������ ������ ������ ������ ������
�� ������ ������ ������ ������ ������ ������

+LJK� �� ��� ����� ����� �� �� ��

Tab. 5 The area and percentage of different suitability classes developed from AHP and fuzzy-AHP methods 
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Fig. 2 Suitability value maps for each criterion 
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Fig. 3 Suitability maps AHP (a) left; Suitability maps Fuzzy-AHP (b) right 

 
 

ACKNOWLEDGEMENTS 
7KH� VWXG\� SUHVHQWHG� KHUH� ZDV� IXQGHG� E\� 7KH� 6FLHQWLILF� DQG� 7HFKQRORJLFDO� 5HVHDUFK� &RXQFLO� RI� 7XUNH\�
�78%ø7$.��OLQNHG�WR�%,'(%������3URJUDPPH��3URMHFW�1R�����&�����:H�WKDQN�WR�DQRQ\PRXV�UHYLHZHUV�IRU�
WKHLU�KHOSIXO�FRPPHQWV�DQG�VXJJHVWLRQV�RQ�WKH�HDUOLHU�YHUVLRQV�RI�WKLV�SDSHU��
�

REFERENCES   

$UPVRQ��'���6WULQJHU��3���	�(QQRV��$��5����������7KH�HIIHFW�RI�VWUHHW�WUHHV�DQG�DPHQLW\�JUDVV�RQ�XUEDQ�VXUIDFH�ZDWHU�
UXQRII�LQ�0DQFKHVWHU��8.��8UEDQ�)RUHVWU\�	�8UEDQ�*UHHQLQJ���������������

%XQUXDPNDHZ��.���	�0XUD\DPD��<����������6LWH�VXLWDELOLW\�HYDOXDWLRQ�IRU�HFRWRXULVP�XVLQJ�*,6�	�$+3��$�FDVH�VWXG\�RI�
6XUDW�7KDQL�SURYLQFH��7KDLODQG��3URFHGLD�6RFLDO�DQG�%HKDYLRUDO�6FLHQFHV���������������

&KDQJ��'��<����������$SSOLFDWLRQV�RI�WKH�H[WHQW�DQDO\VLV�PHWKRG�RQ�)X]]\�$+3��(XURSHDQ�-RXUQDO�RI�2SHUDWLRQDO�5HVHDUFK��
�������������

'DJÕVWDQOÕ��&���'HPLUDJ�7XUDQ��,���	�'HQJL]��2����������(YDOXDWLRQ�RI�WKH�VXLWDELOLW\�RI�VLWHV�IRU�RXWGRRU�UHFUHDWLRQ�XVLQJ�
D�PXOWL�FULWHULD�DVVHVVPHQW�PHWKRG��$UDELDQ�-RXUQDO�RI�*HRVFLHQFHV�����������

(O�*HQHLG\��$���*ULPVUXG��0���:DVIL��5���7pWUHDXOW��3���	�6XUSUHQDQW�/HJDXOW��-����������1HZ�HYLGHQFH�RQ�ZDONLQJ�GLVWDQFHV�
WR�WUDQVLW�VWRSV��,GHQWLI\LQJ�UHGXQGDQFLHV�DQG�JDSV�XVLQJ�YDULDEOH�VHUYLFH�DUHDV��7UDQVSRUWDWLRQ������������������

+DPDGD��6���	�2KWD��7����������6HDVRQDO�YDULDWLRQV� LQ�WKH�FRROLQJ�HIIHFW�RI�XUEDQ�JUHHQ�DUHDV�RQ�VXUURXQGLQJ�XUEDQ�
DUHDV��8UEDQ�)RUHVWU\�	�8UEDQ�*UHHQLQJ������������

+REEV��5��-���	�6DXQGHUV��'��$���������1DWXUH�FRQVHUYDWLRQ��7KH�UROH�RI�FRUULGRUV��$PELR�������������

,VDEHOV�� .�� 5��� 	� 8WKUD�� *�� �������� $Q� DSSOLFDWLRQ� RI� OLQJXLVWLF� YDULDEOHV� LQ� DVVLJQPHQW� SUREOHP� ZLWK� IX]]\� FRVWV��
,QWHUQDWLRQDO�-RXUQDO�RI�&RPSXWDWLRQDO�(QJLQHHULQJ�5HVHDUFK�������������������

.LHQDVW��)���'HJHQKDUGW��%���:HLOHQPDQQ��%���:DJHU��<���	�%XFKHFNHU��0����������*,6�DVVLVWHG�PDSSLQJ�RI�ODQGVFDSH�
VXLWDELOLW\�IRU�QHDUE\�UHFUHDWLRQ��/DQGVFDSH�DQG�8UEDQ�3ODQQLQJ�������������������

/HXQJ��/��&���	�&KDR��'����������2Q�FRQVLVWHQF\�DQG�UDQNLQJ�RI�DOWHUQDWLYHV�LQ�)X]]\�$+3��(XURSHDQ�-RXUQDO�RI�2SHUDWLRQDO�
5HVHDUFK����������������

/L�� =��� )DQ�� =��� 	� 6KHQ�� 6�� ��������8UEDQ�JUHHQ� VSDFH� VXLWDELOLW\� HYDOXDWLRQ� EDVHG� RQ� WKH�$+3�&9� FRPELQHG�ZHLJKW�
PHWKRG��$�FDVH�VWXG\�RI�)XSLQJ�&RXQW\��&KLQD��6XVWDLQDELOLW\������������

0DKGDYL��$���	�1LNQHMDG��0����������6LWH�VXLWDELOLW\�HYDOXDWLRQ�IRU�HFRWRXULVP�XVLQJ�0&'0�PHWKRGV�DQG�*,6��&DVH�VWXG\�
/RUHVWDQ�SURYLQFH��,UDQ��-RXUQDO�RI�%LRGLYHUVLW\�DQG�(QYLURQPHQWDO�6FLHQFHV�����������������

0DOF]HZVNL��-����������*,6�EDVHG�ODQG�XVH�VXLWDELOLW\�DQDO\VLV��$�FULWLFDO�RYHUYLHZ��3URJUHVV�LQ�3ODQQLQJ������������

0DOF]HZVNL�� -�� �������� *,6�EDVHG�PXOWL� FULWHULD� GHFLVLRQ� DQDO\VLV�� D� VXUYH\� RI� WKH� OLWHUDWXUH�� ,QWHUQDWLRQDO� -RXUQDO� RI�
*HRJUDSKLF�,QIRUPDWLRQ�6FLHQFH������������������



E. Ustaoglu, A.C. Aydinoglui – Land suitability assessment of green infrastructure development 
 

177 - TeMA Journal of Land Use Mobility and Environment 2 (2019)  

0DOPLU��0���=DUNHVK��0��0��.���0RQDYDUL��6��0���-R]L��6��$���	�6KDULIL��(����������$QDO\VLV�RI� ODQG�VXLWDELOLW\�IRU�XUEDQ�
GHYHORSPHQW�LQ�$KZD]�&RXQW\�LQ�VRXWKZHVWHUQ�,UDQ�XVLQJ�IX]]\�ORJLF�DQG�DQDO\WLF�QHWZRUN�SURFHVV��$13���(QYLURQPHQWDO�
0RQLWRULQJ�DQG�$VVHVVPHQW�������������

0RUFNHO��9����������8VLQJ�VXLWDELOLW\�DQDO\VLV�WR�VHOHFW�DQG�SULRULWL]H�QDWXUDOL]DWLRQ�HIIRUWV�LQ�OHJDF\�FLWLHV��$Q�H[DPSOH�
IURP�)OLQW��0LFKLJDQ��8UEDQ�)RUHVWU\�	�8UEDQ�*UHHQLQJ����������������

3DUN��6���-HRQ��6���.LP��6���	�&KRL��&����������3UHGLFWLRQ�DQG�FRPSDULVRQ�RI�XUEDQ�JURZWK�E\�ODQG�VXLWDELOLW\�LQGH[�PDSSLQJ�
XVLQJ�*,6�DQG�56�LQ�6RXWK�.RUHD��/DQGVFDSH�DQG�8UEDQ�3ODQQLQJ���������������

3HQJ��-���0D��-���'X��<���=KDQJ��/���	�+X��;����������(FRORJLFDO�VXLWDELOLW\�HYDOXDWLRQ�IRU�PRXQWDLQRXV�DUHD�GHYHORSPHQW�
EDVHG�RQ�FRQFHSWXDO�PRGHO�RI�ODQGVFDSH�VWUXFWXUH��IXQFWLRQ��DQG�G\QDPLFV��(FRORJLFDO�,QGLFDWRUV�����������������������

3LUDQ��+���0DOHNQLD��5���$NEDUL��+���6RRVDQL��-���	�.DUDPL��2����������6LWH�VHOHFWLRQ�IRU�ORFDO�IRUHVW�SDUN�XVLQJ�DQDO\WLF�
KLHUDUFK\�SURFHVV�DQG�JHRJUDSKLF�LQIRUPDWLRQ�V\VWHP��FDVH�VWXG\��%DGUHK�&RXQW\���,QWHUQDWLRQDO�5HVHDUFK�-RXUQDO�RI�
$SSOLHG�DQG�%DVLF�6FLHQFHV�����������������

3UDPDQLN�� .�� 0�� �������� 6LWH� VXLWDELOLW\� DQDO\VLV� IRU� DJULFXOWXUDO� ODQG� XVH� RI� 'DUMHHOLQJ� GLVWULFW� XVLQJ� $+3� DQG� *,6�
WHFKQLTXHV��0RGHOOLQJ�(DUWK�6\VWHPV�DQG�(QYLURQPHQW���������

5RPDQR��*���'DO�6DVVR��3���7ULVRULR�/LX]]L��*���	�*HQWLOH��)�� �������0XOWL�FULWHULD�GHFLVLRQ�DQDO\VLV� IRU� ODQG� VXLWDELOLW\�
PDSSLQJ�LQ�D�UXUDO�DUHD�RI�6RXWKHUQ�,WDO\��/DQG�8VH�3ROLF\���������������

6DDW\��7�/����������7KH�$QDO\WLFDO�+LHUDUFK\�3URFHVV��0F*UDZ�+LOO��1HZ�<RUN��

6UHHWKHUDQ��0����������([SORULQJ�WKH�XUEDQ�SDUN�XVH��SUHIHUHQFH�DQG�EHKDYLRXUV�DPRQJ�WKH�UHVLGHQWV�RI�.XDOD�/XPSXU��
0DOD\VLD��8UEDQ�)RUHVWU\�	�8UEDQ�*UHHQLQJ�������������

6WHLQHU��)���0F6KHUU\��/���	�&RKHQ��-����������/DQG�VXLWDELOLW\�DQDO\VLV�IRU�WKH�XSSHU�*LOD�5LYHU�ZDWHUVKHG��/DQGVFDSH�DQG�
8UEDQ�3ODQQLQJ���������������

8\��3��'���	�1DNDJRVKL��1����������$SSOLFDWLRQ�RI�ODQG�VXLWDELOLW\�DQDO\VLV�DQG�ODQGVFDSH�HFRORJ\�WR�XUEDQ�JUHHQ�VSDFH�
SODQQLQJ�LQ�+DQRL��9LHWQDP��8UEDQ�)RUHVWU\�	�8UEDQ�*UHHQLQJ������������

9DQ�%HUNHO��'��%���	�9HUEXUJ��3��+�� ��������6SDWLDO�TXDQWLILFDWLRQ�DQG�YDOXDWLRQ�RI� FXOWXUDO�HFRV\VWHP�VHUYLFHV� LQ�DQ�
DJULFXOWXUDO�ODQGVFDSH��(FRORJLFDO�,QGLFDWRUV������������������

9DQ�%HUNHO��'��%���0XQURH��'��.���	�*DOOHPRUD��&����������6SDWLDO�DQDO\VLV�RI�ODQG�VXLWDELOLW\��KRW�WXE�FDELQV�DQG�IRUHVW�
WRXULVP�LQ�$SSDODFKLDQ�2KLR��$SSOLHG�*HRJUDSK\���������������

;X��.���.RQJ��&���/L�� -���=KDQJ��/���	�:X��&�� ��������6XLWDELOLW\�HYDOXDWLRQ�RI�XUEDQ�FRQVWUXFWLRQ� ODQG�EDVHG�RQ�JHR�
HQYLURQPHQWDO�IDFWRUV�RI�+DQJ]KRX��&KLQD��&RPSXWHUV�	�*HRVFLHQFHV�����������������

<LJLWFDQODU��7���6LSH��1���(YDQV��5���	�3LWRW��0����������$�*,6�EDVHG�ODQG�XVH�DQG�SXEOLF�WUDQVSRUW�DFFHVVLELOLW\�LQGH[LQJ�
PRGHO��$XVWUDOLDQ�3ODQQHU����������������

<RXVHIL��(���6DOHKL��(���=DKLUL��6��+���	�<DYDUL��$����������*UHHQ�VSDFH�VXLWDELOLW\�DQDO\VLV�XVLQJ�HYROXWLRQDU\�DOJRULWKP�DQG�
:HLJKWHG�/LQHDU�&RPELQDWLRQ��:/&��PHWKRG��6SDFH�2QWRORJ\�,QWHUQDWLRQDO�-RXUQDO���������������

=KDQJ��;���)DQJ��&���:DQJ��=���	�0D��+����������8UEDQ�FRQVWUXFWLRQ�ODQG�VXLWDELOLW\�HYDOXDWLRQ�EDVHG�RQ�LPSURYHG�PXOWL�
FULWHULD�HYDOXDWLRQ�EDVHG�RQ�*,6��0&(�*,6���&DVH�RI�1HZ�+HIHL�&LW\��&KLQD��&KLQHVH�*HRJUDSKLFDO�6FLHQFH�������������
�����

=KRX��;���	�:DQJ��<����������6SDWLDO�WHPSRUDO�G\QDPLFV�RI�XUEDQ�JUHHQ�VSDFH�LQ�UHVSRQVH�WR�UDSLG�XUEDQLVDWLRQ�DQG�
JUHHQLQJ�SROLFLHV��/DQGVFDSH�DQG�8UEDQ�3ODQQLQJ����������������

=ROHNDU��5��%���	�%KDJDW��9��6����������0XOWL�FULWHULD�ODQG�VXLWDELOLW\�DQDO\VLV�IRU�DJULFXOWXUH�LQ�KLOO\�]RQH��5HPRWH�VHQVLQJ�
DQG�*,6�DSSURDFK��&RPSXWHUV�DQG�(OHFWURQLFV�LQ�$JULFXOWXUH����������������

AUTHOR’S PROFILE 

(GD�8VWDRJOX�KDV�D�3K�'��LQ�3ODQQLQJ�DQG�3XEOLF�3ROLF\�IURP�WKH�6FKRRO�RI�$UFKLWHFWXUH��3ODQQLQJ�DQG�(QYLURQPHQWDO�
3ROLF\��8QLYHUVLW\�&ROOHJH�'XEOLQ��DQG�XQWLO������VKH�ZRUNHG�DW�WKH�(XURSHDQ�&RPPLVVLRQ�-RLQW�5HVHDUFK�&HQWUH�,VSUD�
DV�D�VFLHQWLILF�RIILFHU��6KH�LV�FXUUHQWO\�ZRUNLQJ�DV�D�SRVW�GRF�UHVHDUFKHU�DW�WKH�'HSDUWPHQW�RI�*HRPDWLFV�(QJLQHHULQJ�DW�
*HE]H�7HFKQLFDO�8QLYHUVLW\��7XUNH\��+HU� FXUUHQW� UHVHDUFK�SURMHFW� IRFXVHV�RQ�GHYHORSLQJ�D�PHWKRGRORJ\� IRU� ODQG�XVH�
PRGHOOLQJ�DSSOLFDWLRQV�LQ�VHOHFWHG�FDVH�VWXG\�DUHDV�LQ�,VWDQEXO��2YHU�WKH�SDVW�\HDUV��VKH�KDV�EHHQ�LQYROYHG�LQ�YDULRXV�
SURMHFWV��XQLYHUVLW\�VWXGLHV�DQG�UHVHDUFK�DFWLYLWLHV�LQ�OLQH�ZLWK�KHU�JUDGXDWH�DQG�SRVW�JUDGXDWH�VWXGLHV��ZKLFK�DUH�GLUHFWO\�
UHODWHG�WR�WKH�ILHOG�RI�XUEDQ�DQG�HQYLURQPHQWDO�VWXGLHV��+HU�UHVHDUFK�LQWHUHVWV�LQFOXGH�XUEDQ�HFRQRPLFV��WUDQVSRUW�SROLF\�
DQG�SODQQLQJ��WUDQVSRUWDWLRQ�LQIUDVWUXFWXUH�DSSUDLVDO��VSDWLDO�HFRQRPLFV�DQG�ODQG�XVH�UHVHDUFK��



E. Ustaoglu, A.C. Aydinoglui – Land suitability assessment of green infrastructure development 
 

178 - TeMA Journal of Land Use Mobility and Environment 2 (2019)  

$ULI�&DJGDV�$\GÕQRJOX� LV� OHFWXUHV� LQ�XUEDQ�LQIRUPDWLRQ�V\VWHPV��JHRJUDSKLF� LQIRUPDWLRQ�VFLHQFH��*,6��DQG�DQDO\VLV�
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�*78��DQG�GLUHFWRU�RI� WKH� ,QVWLWXWH�RI�1DWXUDO�DQG�$SSOLHG�6FLHQFHV�DW�*78��'U��$\GÕQRJOX� LV�SURIHVVRU�DW�*78�VLQFH�
1RYHPEHU�������+H�KDV�SXEOLVKHG�DERXW�����VFLHQWLILF�SDSHUV��UHSRUWV�DQG�MRXUQDO�DUWLFOHV�DQG�FR�DXWKRUHG���ERRNV�LQ�
7XUNH\�DQG�LQWHUQDWLRQDOO\��
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ABSTRACT

Mustapha Pacha healthcare facility is one of the most 
important structure of the sanitary history in Africa. Its 
VWUDWL¿FDWLRQ� JRHV� EDFN� WR� WKH� ��WK� FHQWXU\�� %RWK� RI� LWV�
location in the urban heart of the capital of Algeria and 
its architectural composition are strategic characteristics 
RI� LWV� ORQJHYLW\�� %XW� LQ� ������ VRPH� SROLWLFDO� ZLOO� SRLQWHG�
out the necessity to demolished the entire hospital. 
A Utopia due to the complexity of the structure and to 
economic issues. The study aims to reveal the different 
heritage scale values of the hospital which characterize 
it as a preserved and as a functional hospital. Those 
values are part of the urbanity of the city, its architectural 
criteria and the medical history. Multi-scalar values are 
the urban value, the architectural value, the collective 
YDOXH��WKH�VFLHQWL¿F�YDOXH��DQG�WKH�YDOXH�RI�EHORQJLQJ��7KH�
UHVXOWV�DLP�¿UVW�WR�SRLQW�RXW�WKH�LPSRUWDQFH�RI�0XVWDSKD�
Pacha healthcare facility as a building heritage due to its 
contribution to architectural, human, medical, surgical and 
technical development.  Secondly, it exposes healthcare 
facilities possibility to be valorized and protected as a built 
heritage. It also has direct practical implications such as 
to be an academic base for future researches aiming to 
understand 20th century healthcare facilities organization 
and values in general and the Mustapha Pacha hospital as 
D�VSHFL¿F�DUFKLWHFWXUDO�REMHFW��7KH�UHJURXSHG�LQIRUPDWLRQ�
is also a deep data collection never done before in order 
WR�XQGHUVWDQG�WKH�KRVSLWDO�DQG�FDQ�SURPRWH�KHULWDJH¶�¿OH�
submission proposition

KEYWORDS:
Healthcare facility; Urbanity; Values; Sustainability
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1 INTRODUCTION 
0XVWDSKD�3DFKD�KHDOWKFDUH�IDFLOLW\�LV�RQH�RI�WKH�ILUVW�EXLOW�KHDOWKFDUH�VWUXFWXUH�LQ�$IULFD��6DRXLOOHW���������,W�
FRQVWLWXWHV�D�ULFK�VDQLWDU\�KLVWRU\�IURP�WKH�2WWRPDQ�SHULRG�WR�WKH�DFWXDO�FRQWHPSRUDU\�ZRUOG��EXW�WLOO�WRGD\��LW�
KDV�UDUHO\�EHHQ�VWXGLHG�WKURXJK�DUFKLWHFWXUDO�UHVHDUFKHV��,WV�DUFKLWHFWXUDO�GDWD�LV�GLYLGHG�EHWZHHQ�WKH�DUFKLYHV�
RI� $OJHULD� DQG� )UDQFH� DQG� LWV� EXLOGLQJ� VWUXFWXUH� LV� IUDJPHQWHG� EHWZHHQ� RUDO� DQG�ZULWWHQ� KLVWRU\�� ,WV� ILUVW�
DYDLODEOH�SODQ�LV�GDWHG�RQ������EXW�WHVWLPRQLHV�RI�LWV�FUHDWLRQ�GDWHV�RI�������%RGLFKRQ���������,W�H[SRVHV�WKH�
RUJDQL]DWLRQ�RI� WKH�ZDUGV� WR�UHFHLYH� WKH�)UHQFK� LQMXUHG�PLOLWDU\�FRUSV�GXULQJ� WKH�GLIIHUHQW�ZDUV��6DRXLOOHW��
�������,WV�VWUDWHJLF�LPSOHPHQWDWLRQ�QHDU�WKH�FRDVW�DQG�LQ�WKH�$OJLHUV
�KHDUW�FLW\�FHQWHU�PDGH�LW�RQH�RI�WKH�PRVW�
LPSRUWDQW� VDQLWDU\� VWUXFWXUH� WLOO� QRZDGD\V�� %XW� GXH� WR� KRVSLWDOV
� OLIH� F\FOH� LQ� JHQHUDO� DQG� UHJDUGLQJ� WKH�
FRQWLQXRXV�GHYHORSPHQW�RI�LQIOXHQW�IDFWRUV��VXFK�DV�PHGLFDO
�WHFKQRORJLHV��LQGXVWULDO�UHYROXWLRQ��GHPRJUDSKLF�
JURZWK�DQG�KXPDQ
�FRPIRUW�DVVHVVPHQW�DQG�DSSUDLVDOV���LW�UHTXLUHV�PRUH�LQWHUQDO�VSDFHV�DQG�GLIIHUHQW�VSDWLDO�
RUJDQL]DWLRQV��©�*UDQGHXU�HW�GpFDGHQFH�GH�O¶K{SLWDO�0XVWDSKD�ª��V��G���OLEHUWH�DOJHULH�FRP��V��G����6LQFH�WKH�
��WK�WKH�$OJHULDQ�JRYHUQPHQW�ZRUNHG�RQ�D�QDWLRQDO�VWUDWHJ\�IRU�ERWK�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�KHDOWKFDUH�
V\VWHP�WKDW�LQYROYHV�WKH�SODQQLQJ�RI�KRVSLWDOV�DQG�WKH�UHKDELOLWDWLRQ�RI�WKH�VWUXFWXUHV�FXUUHQWO\�LQ�H[LVWHQFH���
%XW�GXH�WR�ERWK�WKH�KXJH�VXUIDFH�RI�WKH�FRXQWU\�DQG�WR�D�ODFN�RI�WKH�LQFOXVLRQ�RI�DUFKLWHFWXUDO�SHUVSHFWLYH��LQ�
������WKH�PLQLVWU\�RI�KHDOWK�RI�$OJHULD�KDV�H[SRVHG�WKH�DLP�WR�EXLOG�D�QHZ�KHDOWKFDUH�VWUXFWXUH�SURMHFWLRQ�IRU�
WKH� 0XVWDSKD� 3DFKD� KRVSLWDO� LQVWHDG� RI� LWV� UHKDELOLWDWLRQ� �©�/H� QRXYHDX� FHQWUH� KRVSLWDOLHU� XQLYHUVLWDLUH�
G¶$OJHU�ª��V��G���©�8QLYHUVLW\�+RVSLWDO�&HQWHU�$OJHU�ª��V��G�����
1R�LQIRUPDWLRQ�KDV�EHHQ�SUHVHQWHG�DERXW�WKH�0XVWDSKD�3DFKD�DQFLHQW�VWUXFWXUH�UHXVH�RU�GHPROLWLRQ�EXW�WKH�
PDLQ�REMHFWLYH�RI�WKH�SURMHFW�ZDV�WR�RIIHU�XVHUV�PRUH�KXPDQL]HG�DQG�DGDSWDEOH�VSDFHV�DQG�WLOO� WRGD\��WKH�
SURMHFW�QHYHU�EHJDQ�GXH�WR�HFRQRPLF� LVVXHV�DQG�WR�WKH�GHSHQGHQW�HFRQRPLF�EXGJHW�RI�KRVSLWDOV��.DGGDU��
������0H]RXDJKL����������7KH�FRQWURYHUVLDO�SURMHFWLRQ�RIIHUHG�WKLV�UHVHDUFK�WKH�RSSRUWXQLW\�WR�ORRN�IRUZDUG�
WR�H[SRVH�WKH�0XVWDSKD�3DFKD�RULJLQDO�YDOXHV�DQG�SRWHQWLDO�DV�DQ�DQFLHQW�VWUXFWXUH��+HDOWKFDUH�IDFLOLWLHV�DUH�D�
VSHFLILF�DUFKLWHFWXUDO�FRQFHUQ�LQ�SUDFWLFH�DQG�UHVHDUFK��8OULFK���������)URP�WKH�PRGHUQ�SHULRG�WR�QRZDGD\V��
DUFKLWHFWV
�JRDO�LV�WR�PDNH�WKHP�IXQFWLRQDO��KXPDQL]HG�DQG�FRQFHUQHG�DERXW�IXWXUH�GHYHORSPHQWV��UHJDUGLQJ�
DOO�WKHLU�FRPSOH[�PLVVLRQV��/DQNIRUG�HW�DO����������7KH�UROH�RI�WKH�³PDFKLQH�j�JXpULU´��)RXFDXOW�HW�DO���������LV�
WR�PDNH�FKLOGUHQ�DV�FRPIRUWDEOH�DV� LQ� WKHLU�KRXVH�DQG� WR�PDNH�HOGHU�SHRSOH�DV�FRQILGHQW�� UHOD[HG�DQG� LQ�
FRQWDFW�ZLWK�QDWXUH� LQ�RUGHU� WR�NHHS�WKHP�FRQQHFWHG�WR�WKH�ZRUOG�DQG�WR� IHHO�SDUW�RI� LW�GHYHORSPHQW�DQG�
FRQWLQXLW\��,QRX\H�HW�DO����������7KURXJK�PXOWLGLVFLSOLQDU\�VWXGLHV�� LW�KDV�EHHQ�SURYHG�WKDW�WKH�LPSDFW�RI�D�
EXLOW� KHDOWKFDUH� VWUXFWXUH� RQ� XVHUV� LV� LPSRUWDQW� �5DMHQGUDQ�� *DPEDWHVH�� 	� %HKP�� ������� (QYLURQPHQWDO�
FRPSRQHQWV� DQG� HYLGHQFH� EDVHG� GHVLJQ� KDYH� WR� LPSURYH� XVHUV¶� RXWFRPHV�� 7KH� HYDOXDWLRQ� RI� VSDFH� LV�
IXQGDPHQWDO�WR�XQGHUVWDQG�ERWK�XVHUV¶�QHHG�DQG�KRZ�DUFKLWHFWV�FDQ�LPSURYH�LW��(YHQ�WKH�JUHHQ�EXLOGLQJ�QHHG�
WR�EH�HYDOXDWHG�LQ�RUGHU�WR�FUHDWH�FRQWLQXRXV�KHDOLQJ�GHVLJQ��,W�LV�LPSRUWDQW�WR�HYDOXDWH�KHDOWKFDUH�IDFLOLWLHV�
IURP�GLIIHUHQW�SHULRGV�DQG�WR�HYDOXDWH�XVHUV¶�VDWLVIDFWLRQ�WR�VHH�KRZ�PXFK�DUFKLWHFWXUH�FRQWULEXWH�WR�WKH�ZHOO�
EHLQJ�RI�KRVSLWDOL]HG�SHUVRQV��HYHQ�LI�LW�LV�DQ�DQFLHQW�VWUXFWXUH��3DXO�	�7D\ORU����������
�,W�LV�FRPPRQO\�NQRZQ�WKDW�KHULWDJH�LV�WKH�FRPPRQ�PDWHULDO�RU�LPPDWHULDO�ZHDOWK�RI�D�JURXS��,Q�DUFKLWHFWXUH��
LW�UHJURXSV�PRQXPHQWV��QDWXUDO�DQG�XUEDQ�VLWHV��3DODFHV��WKHDWUH�RU�KRXVHV�DUH�SDUW�RI�KHULWDJH�EXW�LW�LV�QRW�
UHDOO\�FRPPRQ�WR�ILQG�KHDOWKFDUH�IDFLOLWLHV��7KH�$UW�'HFR�6DQ�3DX�KRVSLWDO�RI�%DUFHORQD��0DUVLOL��������DQG�WKH�
2WWR�:DJQHU� +RVSLWDO� RI� 9LHQQD� �©�+HULWDJH� $OHUW�� 2WWR�:DJQHU�+RVSLWDO�� 6WHLQKRI�� 9LHQQD� �� ,QWHUQDWLRQDO�
&RXQFLO�RQ�0RQXPHQWV�DQG�6LWHV�ª��V��G���DUH�SDUW�RI�WKH�81(6&2�KHULWDJH�OLVW���&HQWUH��V��G���EXW�ERWK�DUH�
IDFLQJ�GLIILFXOW�SKDVHV�GXH�WR�PDQDJHPHQW�LVVXHV��7KH�&KLOGUHQ
V�8QLYHUVLW\�+RVSLWDO�RI�1LxR�-HV~V������ZKLFK�
LV�SDUW�RI�WKH�QDWLRQDO�PRQXPHQW�OLVW��GH�5RMDV�HW�DO�����������%HLQJ�SDUW�RI�WKH�LQWHUQDWLRQDO�RU�WKH�QDWLRQDO�
KHULWDJH�OLVW�RIIHU�WKH�SRVVLELOLW\�WR�YDORUL]H�DQG�RSWLPL]H�WKH�LQWHUHVW�UHJDUGLQJ�KHDOWKFDUH�VWUXFWXUHV��$PRQJ�
WKH�PDLQ�HOHPHQWV�RI�VHOHFWLRQ�WR�SURWHFW�D�PRQXPHQW�� WKH�81(6&2�H[SRVHV�FOHDU�DQG�RUJDQL]HG�FULWHULD���
$PRQJ�WKRVH�FULWHULD��YDOXHV�SOD\�D�PDMRU�UROH��)UDQFRLVH�&KRD\��������H[SUHVVHV�YDOXHV�WKURXJK�GLIIHUHQW�
VFDOHV��7KH\�FDQ�GLIIHU�IURP�D�VWUXFWXUH�WR�DQRWKHU��6KH�DOVR�H[SRVH�WKH�QHJDWLYH�LPSDFW�RI��SDWULPRQLDOLVDWLRQ��
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WKDW� FDQ� GDPDJH� WKH� DUFKLWHFWXUH� WKURXJK� H[FHVVLYH� H[SORLWDWLRQ� DV� WRXULVP� �&KRD\�� ������� � 3URWHFWLQJ� D�
VWUXFWXUH�FDQ�DOVR�OLPLW�LWV�XVH�XQGHU�WKH�KHULWDJH�ODZ��=HURXDO��������DQG�WKDW�LV�ZK\�WKLV�VWXG\�GR�QRW�DLP�
WR�PDNH�WKH�0XVWDSKD�3DFKD�DV�DQ�DUFKLWHFWXUDO�LQYHQWRU\�EXW�WR�KLJKOLJKW�LWV�YDOXHV�LQ�RUGHU�WR�H[SRVH�LWV�
LPSRUWDQFH�DQG�LPSDFW�ERWK�WKH�DUFKLWHFWXUDO�DQG�KHDOWKFDUH�ILHOG��
�

2 METHODOLOGY 
7KH�RYHUDOO�PHWKRG�FRQVLVWV�WR�DQDO\]H�WKH�KLVWRULFDO��XUEDQ�DQG�DUFKLWHFWXUDO�GDWD�FROOHFWLRQ�RI�WKH�KRVSLWDO�WR�
XQGHUVWDQG�LWV�KLVWRULFDO�VWUDWLJUDSK\��LWV�DFWXDO�VSDWLDO�RUJDQL]DWLRQ�DQG�XVH�XQGHU�YDOXHV�ZKLFK�FDQ�EH�D�EDVLF�
UHVHDUFK�WR�SURPRWH�WKH�LPSRUWDQFH�RI�WKH�EXLOGLQJ��&KRD\��������DQG�LWV�FRQWULEXWLRQ�WR�VDQLWDU\�KHULWDJH�DW�
D�ORFDO�RU�DQ�LQWHUQDWLRQDO�VFDOH���
7KH�REVHUYDWLRQ�ZDV�DOVR�DQ�LPSRUWDQW�WRRO�WR�XQGHUVWDQG�VRPH�DUFKLWHFWXUDO�IDFWV��7KH�YDOXHV�DUH�H[SRVHG�
WKURXJK�DUJXPHQWDWLYH�ILQGLQJV�XQGHU���PDLQ�YDOXHV��WKH�XUEDQ�YDOXH��WKH�DUFKLWHFWXUDO�YDOXH��WKH�FROOHFWLYH�
YDOXH��WKH�FRJQLWLYH�YDOXH��WKH�YDOXH�RI�WKH�SODFH�QDPHV�DQG�WKH�EHORQJLQJ�YDOXH���7KRVH�YDOXHV�DUH�SDUW�RI�
WKH�FRQWULEXWLRQ�WR�WKH�FRPSUHKHQVLRQ�RI�WKH�EXLOGLQJ�DQG�LWV�SURWHFWLRQ�XQGHU�D�VHQVRULDO�UHKDELOLWDWLRQ�DQG�
VXVWDLQDELOLW\�� )RU� D� ORQJ� WHUP� LPSDFW�� WKRVH� YDOXHV� DUH� FRQWULEXWRUV� RI� WKH� VXVWDLQDELOLW\�� WKH�
�SDWULPRQLDOLVDWLRQ���'L�0pR��������DQG�WKH�VHQVRU\�UHKDELOLWDWLRQ�RI�DQFLHQW�KHDOWKFDUH�IDFLOLWLHV��
��

3 RESULTS 
7KH�GDWD�FROOHFWLRQ�ILQGLQJV�UHYHDO�D�ULFK�DUFKLWHFWXUDO�VWUDWLILFDWLRQ�RI�WKH�KRVSLWDO��7KH�DYDLODEOH�GDWD�H[SRVHV�
WKH�GHYHORSPHQW�RI�WKH�FRQVWUXFWLRQ�RI�0XVWDSKD�3DFKD�WKURXJK�PRUH�WKDQ�����\HDUV��7KH�ILUVW�SODQ�LV�IURP�
�����DQG�VKRZV�KRZ�WKH�KRVSLWDO�ZDV�SDUWO\�D�FLYLF�DQG�D�PLOLWDU\�VWUXFWXUH�DW�WKH�VDPH�WLPH��©�$OJHU��YLOOH�	�
DUFKLWHFWXUH�����������ª��V��G����7KH�UHJURXSHG�KLVWRULFDO�GDWD�H[SRVH�KRZ�DUFKLWHFWV��XUEDQLVWV�DQG�VFLHQWLVWV�
KDV�FRQWULEXWHG�WR�WKH�0XVWDSKD�3DFKD�KHDOWKFDUH�GHYHORSPHQW�LQ�$OJHULD��
7KH�XUEDQ�LQWHUDFWLRQ�EHWZHHQ�WKH�KRVSLWDO�DQG�WKH�FLW\�RI�$OJLHUV�LV�IXQGDPHQWDO�DQG�FRQVWLWXWH�RQH�RI�WKH�
�XUEDQLW\��RI�$OJLHUV��3LFDUG���������,Q�IDFW��WKH�VXUIDFH�RI����KHFWDUHV�RI�WKH�KRVSLWDO�LV�LQ�WKH�KHDUW�RI�WKH�
FDSLWDO�DQG�IRUPV�DQ�XUEDQ�SDUN�IRU�WKH�QHLJKERUKRRG�DQG�D�XUEDQ�VKRUWFXW�IRU�GDLO\�XUEDQ�XVH��)LJ�����7KH�
GRXEOH��LQWHUQDO�DQG�H[WHUQDO��XUEDQLW\�DQG�WKH�FHQWUDOLW\�RI�WKH�VWUXFWXUH�RIIHUV�WKH�SRVVLELOLW\�WR�OLYH�WKH�VSDFH�
IUHHO\�EXW�LQ�D�FRQWUROOHG�ZD\��
7KH� ILQGLQJV� H[SRVH� �� PDLQ� LPSRUWDQW� YDOXHV� IRU� WKH� KRVSLWDO� VWUXFWXUHG� IURP� WKH� XUEDQ� VFDOH� WR� WKH�
DUFKLWHFWXUDO�VFDOH�DQG�IURP�WKH�LPPDWHULDO�YDOXH�WR�WKH�PDWHULDO�YDOXH���(DFK�YDOXH�H[SRVHV�WKH�LPSDFW�RI�WKH�
FRQVWUXFWLRQ�WR�GHYHORS�KHDOWKFDUH�DQG�KHDOWKFDUH�GHVLJQ����

3.1  THE URBAN VALUE 

0XVWDSKD�3DFKD�LPSODQWDWLRQ�LV�ORFDWHG�LQ�WKH�KHDUW�RI�WKH�ILUVW�H[WHQVLRQ�RI�WKH�XUEDQLVP�RI�$OJLHUV��,W�LV�SDUW�
RI�WKH�PDLQ�FHQWUDO�GLVWULFWV�RI�WKH�FLW\�DQG�LV�LQWHJUDWHG�WR�WKH�GDLO\�XUEDQ�OLIH��$V�IDU�DV�WKH�KRVSLWDO�H[LVWV�LWV�
XUEDQLW\�LV�SDUW�RI�WKH�XUEDQLW\�FLW\�RI�$OJLHUV��7KH�FRPSOH[�LV�LQ�WKH�KHDUW�RI�WKUHH�PDLQ�GLVWULFWV�RI�$OJLHUV��
7KH�&KDPSV�GH�0DQRHXYUH�RI�$OJLHUV��7KH�+DVVLED�%HQERXDOL�PDLQ�GLVWULFW�DQG�WKH�0HVVRQLHU�GLVWULFW��7KH�
GLIIHUHQW�DFFHVVLELOLW\�SRLQWV�RIIHU�WKH�IOXLGLW\�RI�WKH�FLW\�WKURXJK�WKH�KRVSLWDO��,Q�IDFW��FRQQHFWLRQV�DUH�GLUHFW�
WKURXJK�WKH�KRVSLWDO
�LQWHUQDO�URDG�VWUXFWXUHV�DQG�RIIHUV�WKH�LQKDELWDQW�RI�$OJLHUV�WR�XVH�WKH�LQWHUQDO�URDGV�RI�
WKH�KRVSLWDO�DV�VKRUWFXWV�WR�KDYH�GLUHFW�DFFHVV�WR�WKH�ORZHU�RU�WKH�KLJKHU�SRLQW�RI�WKH�FLW\��7KH�FRQQHFWLYLW\�RI�
WKH�KRVSLWDO�WR�WKH�FLW\�XUEDQ�ZRUG�RIIHUV�WKH�SRVVLELOLW\�WR�FUHDWH�GLUHFW�UHODWLRQV�DQG�WR�SURPRWH�WKH�FHQWUDO�
JDUGHQ�RI�WKH�KRVSLWDO�DV�DQ�RSSRUWXQLW\�IRU�WKH�QHLJKERUKRRG
�FLWL]HQV�WR�LQWHUDFW�LQVLGH�WKH�KRVSLWDO�DQG�IRU�
WKH� XVHUV� RI� WKH� KRVSLWDO� WR� LQWHUDFW� ZLWK� H[WHUQDO� SHRSOH�� 2IIHULQJ� VRFLDO� SRVVLELOLW\� H[FKDQJH� LQVLGH� D�
KHDOWKFDUH�IDFLOLW\�LV�D�SRVLWLYH�VWUDWHJ\�IRU�SRVLWLYH�RXWFRPHV��'RXJODV�	�'RXJODV����������
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7KH� ILQGLQJV� H[SRVH� �� PDLQ� LPSRUWDQW� YDOXHV� IRU� WKH� KRVSLWDO� VWUXFWXUHG� IURP� WKH� XUEDQ� VFDOH� WR� WKH�
DUFKLWHFWXUDO�VFDOH�DQG�IURP�WKH�LPPDWHULDO�YDOXH�WR�WKH�PDWHULDO�YDOXH���(DFK�YDOXH�H[SRVHV�WKH�LPSDFW�RI�WKH�
FRQVWUXFWLRQ�WR�GHYHORS�KHDOWKFDUH�DQG�KHDOWKFDUH�GHVLJQ����

3.1  THE URBAN VALUE 

0XVWDSKD�3DFKD�LPSODQWDWLRQ�LV�ORFDWHG�LQ�WKH�KHDUW�RI�WKH�ILUVW�H[WHQVLRQ�RI�WKH�XUEDQLVP�RI�$OJLHUV��,W�LV�SDUW�
RI�WKH�PDLQ�FHQWUDO�GLVWULFWV�RI�WKH�FLW\�DQG�LV�LQWHJUDWHG�WR�WKH�GDLO\�XUEDQ�OLIH��$V�IDU�DV�WKH�KRVSLWDO�H[LVWV�LWV�
XUEDQLW\�LV�SDUW�RI�WKH�XUEDQLW\�FLW\�RI�$OJLHUV��7KH�FRPSOH[�LV�LQ�WKH�KHDUW�RI�WKUHH�PDLQ�GLVWULFWV�RI�$OJLHUV��
7KH�&KDPSV�GH�0DQRHXYUH�RI�$OJLHUV��7KH�+DVVLED�%HQERXDOL�PDLQ�GLVWULFW�DQG�WKH�0HVVRQLHU�GLVWULFW��7KH�
GLIIHUHQW�DFFHVVLELOLW\�SRLQWV�RIIHU�WKH�IOXLGLW\�RI�WKH�FLW\�WKURXJK�WKH�KRVSLWDO��,Q�IDFW��FRQQHFWLRQV�DUH�GLUHFW�
WKURXJK�WKH�KRVSLWDO
�LQWHUQDO�URDG�VWUXFWXUHV�DQG�RIIHUV�WKH�LQKDELWDQW�RI�$OJLHUV�WR�XVH�WKH�LQWHUQDO�URDGV�RI�
WKH�KRVSLWDO�DV�VKRUWFXWV�WR�KDYH�GLUHFW�DFFHVV�WR�WKH�ORZHU�RU�WKH�KLJKHU�SRLQW�RI�WKH�FLW\��7KH�FRQQHFWLYLW\�RI�
WKH�KRVSLWDO�WR�WKH�FLW\�XUEDQ�ZRUG�RIIHUV�WKH�SRVVLELOLW\�WR�FUHDWH�GLUHFW�UHODWLRQV�DQG�WR�SURPRWH�WKH�FHQWUDO�
JDUGHQ�RI�WKH�KRVSLWDO�DV�DQ�RSSRUWXQLW\�IRU�WKH�QHLJKERUKRRG
�FLWL]HQV�WR�LQWHUDFW�LQVLGH�WKH�KRVSLWDO�DQG�IRU�
WKH� XVHUV� RI� WKH� KRVSLWDO� WR� LQWHUDFW� ZLWK� H[WHUQDO� SHRSOH�� 2IIHULQJ� VRFLDO� SRVVLELOLW\� H[FKDQJH� LQVLGH� D�
KHDOWKFDUH�IDFLOLW\�LV�D�SRVLWLYH�VWUDWHJ\�IRU�SRVLWLYH�RXWFRPHV��'RXJODV�	�'RXJODV����������
�

�
Fig. 1 The internal and the external urbanity of the Mustapha Pacha hospital 

�

3.2  THE ARCHITECTURAL VALUE 

7KH�KLVWRU\�RI�WKH�KRVSLWDO�FRQVWUXFWLRQ�LV�D�WHVWLPRQ\�RI�WKH�VWUDWLILFDWLRQ�RI�LPSRUWDQW�DUFKLWHFW�RI�WKH�WZR�
GLIIHUHQW�FHQWXULHV�DV�*XL$XFKDLQ�-XOHV�9RLQRW�RU�;DYLHU�6DOYDGRU��$LFKH��������WKURXJK�GLIIHUHQW�SHULRGV��)LJ��
����%HVLGHV�WKH�GLIIHUHQW�SHULRG�RI�WKH�KRVSLWDO�EXLOGLQJ�ZH�FDQ�REVHUYH�DQ�RSHQ�ERRN�H[SRVLQJ�DUFKLWHFWXUH�
IURP�WKH���WK�WLOO�WKH���WK�FHQWXU\��)LJ������
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Fig. 2 The evolution of the Mustapha Pacha hospital through centuries 

 
 

$UFKLWHFWXUH�YDOXHV�FDQ�EH�HYDOXDWHG�DW�GLIIHUHQW�OHYHOV�IURP�PDFUR�WR�PLFUR��)URP�WKH�SODQ�RUJDQL]DWLRQ�WR�
WKH� XQLW� LQWHUDFWLRQ� ZLWK� WKH� H[WHUQDO� VSDFHV�� )URP� D� PDFUR� REVHUYDWLRQ�� HDFK� EXLOGLQJ� KDV� D� VSHFLILF�
FRPSRVLWLRQ�RI�ZDUGV��7KH�H[WHUQDO�VSDFHV�RI�WUDQVLWLRQ�FRPSRVHG�RI�URDGV�DQG�JUHHQHU\�VSDFHV�IRUP�LQGLUHFWO\�
VSDFHV�RI�PHHWLQJV�DQG�UHOD[DWLRQ��7KH�ZDUG
�FRPSRVLWLRQ�DQG�LWV�FRPSOH[LW\�RIIHUV�WKH�VHUYLFHV�DQ�DGDSWDEOH�
VSDFH� WR� UHFHLYH� LQSDWLHQWV� HYHQ� LI� WKH� LQFUHDVLQJ� QXPEHU� RI� SRSXODWLRQ� PDNHV� VSDFH� XVH� VDWLVIDFWLRQ�
VRPHWLPHV�LPSRVVLEOH��%HVLGH�WKH�PDWWHU�RI�PDQDJHPHQW��WKH�VWUXFWXUHV�DUH�DJLQJ�UDSLGO\�WKDQ�H[SHFWHG��7KH�
DUFKLWHFWXUH�RI�ZDUGV�LV�SODQQHG�WR�DQVZHU�XVHU¶V�QHHGV�RI�WKH���WK�FHQWXU\�EXW�ZLWK�D�OHVV�QXPEHU�DQG�PRUH�
VWUDWHJLF�PDQDJHPHQW��7KH�DUFKLWHFWXUDO�GHWDLOV�DQG�WHFKQLFDO�HOHPHQWV�FRPSRVLQJ�WKH�VSDFH�DUH�RQH�RI�WKH�
PRVW�SHUIRUPLQJ�GXULQJ�WKH�������&KDQWLHUV���������
7KH�0HGLFDO�,QIDQWLOH�8QLW�EXLOG�LQ������WKDQ�LQ�������FRQVLGHUHG�DV�WKH�ILUVW�FKLOGUHQ�KRVSLWDOV�LQ�$IULFD��LV�D�
PDMRU� WHVWLPRQLDO� RI� VSDFH� RUJDQL]DWLRQ� DQG� LQWHUQDO� LQWHUDFWLRQ� WKURXJK� LWV� FHQWUDO� HOHYDWRU� IRU� GDLO\�
PDQDJHPHQW� DQG� IXQFWLRQ� XVH�� 7KH� VSDFHV� DUH� DOO� FRQQHFWHG� YHUWLFDOO\� DQG� KRUL]RQWDOO\� E\� SK\VLFDO�
FRQQHFWLRQV��WKH�HOHYDWRU�LV�WKH�PDLQ�LPSRUWDQW�ILUVW�YHUWLFDO�FRQQHFWLRQ�DV�VWDLUV�DQG�D�FHQWUDO�KRLVW�ORDG�ZKLFK�
LQVXUH�DQG�FRRUGLQDWH�WKH�HDWHQ�VHUYLFH�LQ�WKH�KRVSLWDO��7KH�&KLOGUHQ�FKLUXUJLFDO�VHUYLFH�GXULQJ�WKH������KDV�
RQH�RI�WKH�PRVW�GHYHORSHG�WHFKQRORJLHV�WR�LQVXUH�FKLOG�VHFXULW\�DQG�ZHOO�EHLQJ�LQVLGH�WKH�VHUYLFH��,W�DOVR�RIIHUV�
SDWKZD\V
� GLVWLQFWLRQ� RI� XVHUV� LQ� D� KRVSLWDO� ZKLFK� LV� DQ� LPSRUWDQW� OD\RXW� PDQDJHPHQW� SUHRFFXSDWLRQ� LQ�
KHDOWKFDUH�IDFLOLWLHV��+DQQH��0HOR��	�1LFNHO����������
�

�
           Fig. 3 The medical infantile unit in 1955 and in 2018 

 
 



N. Ghida, K. Boussora, C. Atzeni – The prominent values of the Mustapha Pacha Hospital of Algiers at different scales 
 

185 - TeMA Journal of Land Use Mobility and Environment 2 (2019)  

3.3  THE COLLECTIVE VALUE 

7KH�$OJHULDQ�FRPPXQLWLHV�FDQQRW�GLYLGH�WKH�FLW\�RI�$OJLHUV�IURP�WKH�KRVSLWDO�0XVWDSKD�3DFKD�UHJDUGLQJ�LWV�
QDWLRQDO�VFDOH�LPSDFW��LWV�LQIOXHQFH�DQG�LWV�LPSRUWDQFH���,W�LV�SDUW�RI�WKH�VRFLHW\�UHIHUHQFHV�RI�WKH�PHGLFDO�ILHOG�
LQ�$OJHULD��0HGLFDO�VWXGHQWV�FRPH�IURP�DOO�WKH�FLWLHV�LQ�RUGHU�WR�WU\�WR�EH�IRUPHG�LQ�WKLV�SUHVWLJLRXV�XQLYHUVLW\�
KRVSLWDO�FHQWHU��%RXIHQDUD�	�/DELL����������%HVLGHV��LQSDWLHQWV�FRPH�IURP�DOO�RYHU�WKH�FRXQWU\�WR�ORRN�IRU�D�
EHG�LQVLGH�WKH�KRVSLWDO�DV�D�UHIHUHQFH�LQ�PHGLFDO�WUHDWPHQW�DQG�IHOORZVKLS��

3.4  THE SCIENTIFIC VALUE 

7KH�KRVSLWDO�KDV�IRUPHG�VLQFH������WKH�ILUVW�$OJHULDQ�PRGHUQ�GRFWRUV��VXUJHRQV�DQG�VFLHQWLVWV�RI�GLIIHUHQW�
ILHOGV� VXFK�DV�SKDUPDFHXWLFDO� RU� ELRORJLFDO� UHVHDUFKHUV�� ,W� LV� FRQVLGHUHG� WR� EH�RQH� RI� WKH�PRVW� UHQRZQHG�
KRVSLWDOV� IRU�PHGLFDO�� VXUJLFDO�DQG�SDUDPHGLFDO� WUDLQLQJ� LQ�$OJHULD� FHQWXULHV�DIWHU��7KH�KRVSLWDO� KDV�DOVR�D�
QDWLRQDO�XVHUV
� LPSDFW��7KH�0XVWDSKD�3DVKD�KRVSLWDO� LV� WKH�RQO\�PHGLFDO�VFKRRO�GXULQJ� WKH�)UHQFK�FRORQLDO�
SHULRG�WKDW�RSHQHG�LQ�������7KH�JUHDWHVW�UHVHDUFKHUV�RI�WKH���WK�FHQWXU\�KDYH�EHHQ�IRUPHG�LQVLGH�LWV�ZDOOV�
DQG�LQVLGH�WKH�PDLQ�DPSKLWKHDWHU���
7KH� ERWDQLVW� -XOHV� $LPp� %DWWDQGLHU� ZKR� GRFXPHQWV� WKH� $OJHULDQ� IORUD� E\� KLV� UHVHDUFK� SXEOLFDWLRQV�� -HDQ�
%DSWLVWH�3DXOLQ�7URODUG�PDMRU�ILJXUH�LQ�WKH�KLVWRU\�RI�DQDWRP\�DQG�PHGLFLQH�KDV�EHHQ�IRUPHG�LQ�WKH�KHDUW�RI�
WKH�KRVSLWDO�0XVWDSKD�LQ������DQG�ODWHU�KH�IRXQG�WKH�ILUVW�LQVWLWXWH�RI�SKDUPDFHXWLFDO�UHVHDUFK�3DVWHXU��-HDQ�
0DULH� 7URODUG�� RIIHU� WR� WKH� VFLHQFH� DIWHU� KLV� JUDGXDWLRQ� IURP� WKH� KRVSLWDO� � FRQWULEXWH� E\� KLV� UHVHDUFK� RQ�
DQDWRP\���OD�YHLQH�FpUpEUDOH�DQDVWRPRWLTXH�VXSpULHXUH�RX�YHLQH�GH�7URODUG���6WDP����������OH�OLJDPHQW�FRVWR�
ODPHOODLUH�GH�7URODUG����7KH�©�ORL�GH�7URODUG�ª��%XVVLqUH��������DQG�©�OHV�FKHYURQV�GH�7URODUG�ª��+H�FRQWULEXWHG�
DOVR�E\�KLV�ERWDQLFDO�NQRZOHGJH�E\�SXEOLVKLQJ�RQ�$OJHULD
�IRUHVW��
(YHQ� GXULQJ� WKH� $OJHULDQ� UHVLVWDQFH� �IURP� ����������� WKH� KRVSLWDO� IRUPHG� GRFWRUV� ZKR� EHOLHYHG� LQ� WKH�
LQGHSHQGHQFH�RI�$OJHULD�DQG�FRQWULEXWHG�IRU�LWV�IUHHGRP�VXFK�DV�3LHUUH�&+$8/(7��3DEORV�0pQGH]�HW�DO�����������

3.5  THE VALUE OF BELONGING (LA VALEUR D’APPARTENANCE) 

7KH�1DPH�RI�WKH�KRVSLWDO�LV�SDUW�RI�WKH�KLVWRU\�RI�WKH�XUEDQ�VLWH�DQG�RI�WKH�KLVWRU\�RI�$OJHULD��0XVWDSKD�3DFKD�
ZDV�DQ�RWWRPDQ� OHDGHU�ZKR�PDUNHG� WKH�KLVWRU\�RI� WKH�FRXQWU\��7KH� ORFDWLRQ�RI� WKH�KRVSLWDO� LV�RQH�RI� WKH�
0XVWDSKD�3DFKD
�JDUGHQV��/RFDWHG�LQ�D�JUHHQ�DUHD�LW�ZDV�QRW�WKH�EHVW�SODFH�WR�LPSODQW�D�KRVSLWDO�DIWHU�WKH�
GRQDWLRQ�RI�WKHVH����KHFWDUHV�RI�ODQGV���
7KH�JUHHQHU\�DVSHFW�RI�WKH�KRVSLWDO� LV�DQ�HYLGHQFH�EXW�RIIHULQJ�WKH�ORZHU�SDUW�RI�WKH�JDUGHQ�LV�D�VWUDWHJLF�
FKRLFH�UDWKHU�WKDQ�D�VDQLWDU\�RQH��7KH�SXUSRVH�ZDV�WR�EH�WKH�FORVHVW�WR�WKH�VHD�WR�WUDQVSRUW�VROGLHUV�TXLFNO\��
7KH�K\JLHQLF�DVSHFW�RI�WKH�KRVSLWDO�ZDV�QRW�DQ�HYLGHQFH�WLOO�WKH�GHYHORSPHQW�RI�WKH�FRQVWUXFWLRQ�PDWHULDOV�DQG�
WKH�K\JLHQLF�PHGLFDO�PRYHPHQW��%RGLFKRQ���������7KH�YDULHW\�DQG�WKH�JUHHQ�VSDFH�LV�DQ�RSSRUWXQLW\�WR�H[SORUH�
DQG�FRQQHFW�WKH�LQGRRU�VSDFHV�ZLWK�WKH�RXWGRRU�SURWHFWHG�VSDFHV�RI�WKH�KRVSLWDO��
�

4 DISCUSSION 
7KH�UHVXOWV�KDYH�D�GLUHFW�LPSDFW�LQ�SUDFWLFH��7KH�YDOXHV�RI�WKH�KRVSLWDOV�RIIHU�DQ�XUEDQ�DQG�DQ�DUFKLWHFWXUDO�
OHFWXUH�RI�VSDFH�DW�PDFUR�VFDOHV�RQO\�EXW�ZLWK�GHHSHU�H[SORUDWLRQ�PRUH�YDOXHV�ZLOO�EH�H[SRVHG���([SORULQJ�WKH�
GLIIHUHQW�WDQJLEOH�DQG�LQWDQJLEOH�YDOXHV�FKDUDFWHUL]LQJ�WKH�KRVSLWDO�DQG�LWV�VLQJXODULW\�LQ�RUGHU�WR�H[SRVH�LWV�
VWUDWHJLF�UROH�LQ�WKH�FLW\�DQG�IRU�DUFKLWHFWXUH�LV�DQ�LQQRYDWLYH�DSSURDFK�WR�H[SUHVV�KRZ�YDOXDEOH�WKH�PRGHUQ�
KRVSLWDO�DUFKLWHFWXUH�SULQFLSOHV�DUH�LQ�$OJHULD���
,W�LV�DOVR�DQ�RSSRUWXQLW\�WR�SRLQW�RXW�D�ILHOG�WKDW�LV�QRW�H[SORUHG�LQ�$OJHULD�E\�DUFKLWHFWV��+HDOWKFDUH�VWUXFWXUHV�
LV�D�KDUG�GHVLJQ�WKDW�QHHG�PXOWLSOH�UHIOHFWLRQV�DQG�SURMHFWLRQV��7KH�5HKDELOLWDWLRQ�&HQWHU�³*URRW�.OLPPHQGDDO´�
LQ�WKH�1HWKHUODQGV�IRU�H[DPSOH��WRRN�PRUH�WKDQ���\HDUV�RI�SURMHFWLRQV�EHIRUH�LWV�FRQVWUXFWLRQ�EXW�RIIHUV�PXOWLSOH�
HYLGHQFH�EDVHG�GHVLJQ�FRQFHSWV�DQG�D�KXPDQL]HG�DUFKLWHFWXUH��7KH�PHWKRG�RI�WKLV�VWXG\�LV�FRPSRVHG�RI�WZR�
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PDMRU�VWHSV��KLVWRULFDO�GDWD�FROOHFWLRQ�DERXW�WKH�EXLOGLQJ�WR�XQGHUVWDQG�LWV�FRPSRVLWLRQ�DQG�HYROXWLRQ�DQG�WR�
XQGHUVWDQG�LWV�KLVWRU\�QHYHU�VWXGLHG�EHIRUH��7KRVH�YDOXHV�RIIHU�VRPH�GHVLJQ¶�WUDFNV�RI�WKH�0XVWDSKD�3DFKD���

î� WKH�XUEDQLW\�RI�WKH�KRVSLWDO�LV�D�PDWWHU�RI�VRFLDO�LQWHUDFWLRQ��

î� WKH�OD\RXW�DQG�SODQQLQJ�RUJDQL]DWLRQ�LV�D�K\JLHQLF�DQG�D�VDIHW\�PDWWHU��

î� WKH�JUHHQHU\�LPSODQWDWLRQ�RIIHUV�SV\FKRORJLFDO�KHDOLQJ�DQG�D�UHJHQHUDWLRQ�RSSRUWXQLW\�IRU�WKH�XVHUV�RI�
WKH�KRVSLWDO��

î� DOPRVW�WZR�FHQWXULHV�RI�KHDOWKFDUH�PDWHULDO�DQG�LPPDWHULDO�YDOXHV�QHHGV�WR�EH�YDORUL]HG�DQG�SURPRWHG�
WR� PDLQWDLQ� PRWLYDWLRQDO� PHGLFDO� GHYHORSPHQW� DQG� WR� WKLQN� DERXW� DUFKLWHFWXUDO� UHXVH� RI� VSDFH� DQG�
UHKDELOLWDWLRQ�LQ�D�VXVWDLQDEOH�ZD\��

î� KHDOWKFDUH�DUFKLWHFWXUH�LV�D�FRPSOH[�ILHOG�WKDW�QHHGV�WR�DVVXUH�PXOWLGLVFLSOLQDU\�IXQFWLRQV�LQ�WKH�VDPH�
EXEEOH�� KRXVLQJ�� ZRUNLQJ�� GLVFRYHULQJ�� WHDFKLQJ�� WUHDWLQJ�� RSHUDWLQJ�� WUDLQLQJ�� IRUPLQJ�� GLVFXVVLQJ��
PDLQWDLQLQJ��LQWHUDFWLQJ�DQG�KHDOLQJ��$�VPDOO�FLW\�ZLWK�PXOWL�FULWHULD�RI�IXQFWLRQDO�DQG�HPRWLRQDO�KXPDQ
�
VWDWH��

î� DUFKLWHFWV�KDYH�WR�WKLQN�DERXW�DQFLHQW�VWUXFWXUH�UHXVH�LQ�RUGHU�WR�LQVXUH�D�VXIILFLHQW�GHYHORSPHQW�DQG�
HQYLURQPHQWDO�SURWHFWLRQ���

�

5 CONCLUSION 
7KH� REMHFWLYH� RI� WKLV� SDSHU� LV� WKH� SURPRWLRQ� RI� WKH� KHDOWKFDUH� VWUXFWXUH� DV� D� GLVFLSOLQH� RI� VSHFLDOL]HG�
DUFKLWHFWXUH�LQ�$OJHULD��,W�DLPV�DOVR�WR�SRLQW�RXW�WKH�QHFHVVLW\�WR�WKLQN�DERXW�WKH�UHKDELOLWDWLRQ�RI�WKH�DQFLHQW�
VWUXFWXUHV� IROORZLQJ� VHQVRULDO� DQG� HYLGHQFH� EDVHG� GHVLJQ� VWUDWHJLHV�� 7KH� SODQHW� FDQQRW� KDQGOH� PRUH�
FRQVXPSWLRQ�RI�QDWXUDO�VSDFHV�DQG�HQHUJLHV��$UFKLWHFWV�QHHG�WR�WKLQN�DERXW�WKH�UHXVH�RI�DQFLHQW�VWUXFWXUHV�RI�
WKH���WK�FHQWXU\�DQG�WR�UHJHQHUDWH�WKH�VSDFH�WKURXJK�KXPDQL]HG�GHVLJQ��7KH�VWXG\�RIIHUV�SUDFWLFDO�XVH�IRU�
1*2V�GHIHQGLQJ�WKH�KHULWDJH�ILHOG�LQ�$OJHULD�D�EDVLF�RI�DFDGHPLF�NQRZOHGJH�UHJDUGLQJ�0XVWDSKD�3DFKD�YDOXHV��
7KLV�VWXG\�FDQ�SURPRWH�D�VXEPLVVLRQ�IROGHU�IRU�D��SDWULPRQLDOLVDWLRQ��RU�EXLOGLQJ�SURWHFWLRQ�GHPDQGV��,W�DOVR�
RIIHUV�WKH�DFDGHPLF�ILHOG�RULJLQDO�KLVWRULFDO�GRFXPHQW�DQG�DUFKLWHFWXUDO�GDWD��7KH�YDOXHV�H[SRVHG�DUH�QRW�WKH�
GHILQLWLYH�YDOXHV�IRU�WKH�0XVWDSKD�3DFKD�RU�DQRWKHU�KHDOWKFDUH�IDFLOLW\��7KH�FRQWH[W�RI�WKH�EXLOGLQJ��LWV�KLVWRU\�
DQG�LWV�XVH�DUH�WKH�PDLQ�HOHPHQWV�ZKLFK�FDQ�RIIHU�SHUVSHFWLYH�RI�GHILQLQJ�DQFLHQW�EXLOGLQJ�YDOXHV��7KRVH�DUH�
RQO\�WKH�UHVXOWV�RI�DQ�LQYHVWLJDWLRQ�RI���\HDUV�RI�GDWD�FROOHFWLRQ�DQG�PD\EH�PRUH�GDWD�FRXOG�EH�IRXQG�LQ�)UDQFH�
�5HJDUGLQJ�WKH�DUFKLYH�SUREOHPDWLF�RI�$OJHULD�GLYLGHG�EHWZHHQ�WKH�FRXQWULHV���
�
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ABSTRACT

The research described in this article concerns the issue 
of accessibility with a focus on the walkability in a city that 
is under reconstruction, such as the city of L’Aquila struck 
E\�D�GHVWUXFWLYH�HDUWKTXDNH�LQ�������7KH�UHFRQVWUXFWLRQ�LV�
determining a new urban layout in which there is a chaotic 
RYHUODS�RI�ÀRZV�RI�WKH�PRYHPHQWV�RI�YHKLFOHV�DQG�SHRSOH��
TXLWH�H[FHSWLRQDO�ZLWK� UHVSHFW� WR� WKH�FRQ¿JXUDWLRQ�RI�DQ�
RUGLQDU\� FLW\�� )RU� H[DPSOH�� WKH� ÀRZV� RI� KHDY\� YHKLFOHV�
and work machines, linked to building reconstruction, and 
which also generate strong noise pollution and therefore a 
new soundscape, increase considerably. It is a city in which 
the return to the residences mixes with large building sites, 
in which urban transformations are very fast and must be 
governed through appropriate urban design instruments.
7KH�PDLQ�DLP�RI� WKLV� UHVHDUFK� LV� WR�GH¿QH�D�VWUDWHJ\� WR�
realize a method able to calculate at the same time an 
overlapping indexes in order to classify streets according 
to how friendly they are for the pedestrian and bike. 
This theme is approached to a methodological level and 
is related to the interacting theme of urban design and 
new centralities. The tool used for this integration is the 
Strategic Urban Project, which the research experience has 
found to be more effective and with greater performance 
than the more traditional Land Use Planning. The design 
approach and methodology is to integrate urban design 
techniques with spatial planning techniques, in order to 
obtain a higher performance of pedestrian networks. 

KEYWORDS:
Walkability; Urban Design; Spatial Planning; Transport
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1 INTRODUCTION 
This article describes the basics of a research in its preliminary stages, It concerns the project and the 

performance of the walkable and cycling-walkable networks of a city characterized by an exacerbated 

polycentrism (Espon, 2005), like the city of L'Aquila which is going through a strong urban, social and economic 

transformation due to the 2009 post-earthquake reconstruction process which is still in progress. This 

accelerated process is taking place without a real government of transformations, without the idea of the city 

in the future, without a vision, all also without an assessment of the sustainability and performance of the 

reconstruction. The research is grafted onto this situation, in which L'Aquila is a paradigmatic case, But this 

condition also concerns other Italian cities where the level of physical and social fragmentation is very high. 

In this specific field the scientific literature focuses more on the themes of physical and economic 

reconstruction than social reconstruction and the issues of accessibility (Bono & Gutiérrez, 2011), sustainable 

mobility and in particular on walkability. Our study, which draws its origins from a more extensive research on 

the transformations of infrastructure and mobility in cities hit by natural and anthropic disasters (D'Ascanio, 

Di Ludovico & Di Lodovico, 2016; D'Ovidio, Di Ludovico & La Rocca, 2016; Di Ludovico & D'Ovidio, 2017), 

focuses on this last topic, walkability, tracing a model of city development that considers urban fragments as 

new urban centralities, innervated by a railway axis that operates as a subway serving these new centrality. 

In every centrality corresponds in the general vision of development. A Strategic Urban Project (Albrechts, 

2006) is a large scale urban project (Di Ludovico & Properzi, 2012; Di Ludovico, 2017;) which is characterized 

by a high level of urban innovation, also in application of the principles of Smart city (Di Ludovico, Properzi & 

Graziosi, 2014; Di Ludovico & Properzi, 2018). It’s a Plan design according with a concept of mobility model 

that favors sustainable public transport and discourages private (today predominant) and which prefers, within 

these new centralities, walkable and cycling-walkable movement. Section 2 describes the initial conditions of 

the post-earthquake city, an extremely fragmented city and its fragments develop along a linear infrastructural 

bundle about 14 km long. Section 3 briefly describes the general idea of sustainable development of the city 

in terms of spatial planning. Finally, the third section deals with the methodology for designing and assessment 

the performance of the walkable and cycling/walkable network. The conclusions essentially trace the future 

developments of the research. 

 

2 L’AQUILA FRAGMENTED CITY 
The 2009 earthquake has hit an economic system largely in crisis. Overall, the economy of the L'Aquila area 

before the earthquake was already declining substantially, with a fall in per capita and industrial value, a 

decrease in employee productivity and a weak performance of services before the earthquake (Cresa, 2011). 

After the 2009 earthquake, this crisis was accompanied by a first population decline followed by a fluctuation 

and in recent years by a stabilization of about 69,000 inhabitants. Because of this we must add a decrease in 

the number of university students, around 25,000 just after the earthquake, and today around 19,000, are 

based in L’Aquila. Around 12,000 of them are from off-site. The result of the first step in the emergency phase 

of recovery from the disaster is a large area which include the city where 19 new settlements have been built. 

They are the CASE projects (CASE is acronym for Sustainable and Environmentally Friendly Anti-seismic 

Complexes), erroneously called New Town, of 4,500 dwellings and 15,000 inhabitants. CASE was realized 

without a spatial planning strategy, without taking into account urban planning and territorial rebalancing, 

resulting in a substantial increase in settlement dispersion and unplanned land consumption (+ 6.7%). This 

situation is worsen by a sprawl in the agricultural pattern where more than 1,500 prefab houses in wood were 

built. The post-earthquake dispersion has also affected the commercial system, which has moved to the 

periphery of the city and has a changed shape. In fact, the small commercial network had characterized the 

city before the earthquake, after it was concentrated in some abandoned factories in the industrial areas, on 

the periphery of the city, thus composing a sprawl pattern of small “shopping malls” that did not exist before 
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the earthquake. All this has exacerbated the polycentrism of the city, results in a very high number of 

secondary poles composed of hamlets, of which one with 5,000 inhabitants, of 19 CASE projects, of industrial 

agglomerations that today are mainly commercial and directional (Fig. 1). This phenomenon is now 

accompanied by a strong propensity for urban innovation, with the tendency to apply the principles of smart 

city and smart growth to reconstruction (Duany, Speck & Lydon, 2010) and a model of sustainable mobility 

and urban transformation oriented to the needs deriving from contemporary social models (Touraine, 2010). 

 

 

Fig. 1 L’Aquila, Urban centralities before and after the 2009 earthquake 
 

3 RECONNECT THE URBAN FRAGMENTS 
The redevelopment of a particular urban system, such as that of L'Aquila struck by the earthquake, has as its 

main strategy the “reconnection” of urban fragments derived from post-earthquake disintegration. The goal is 

to connect the fragments together through the development of sustainable urban networks, maintaining the 

polycentric post-earthquake urban structure, thus avoiding the environmental costs that would be necessary 

to recompose a city that already had clear signs of dispersion before the earthquake as well as obvious 

problems on the topic of urban mobility. The “reconnection” urban project is based on the following elements: 

the presence of urban fragments, that is urban parts without a coherent structure, isolated, which no longer 

have an efficient system of services and facilities and which are not effectively connected to the infrastructural 

network; the presence of an inefficient mobility system, with high transport costs, and an almost unused valley 

railway; the possibility of structuring efficient and integrated urban networks, both of an environmental nature 

and of an infrastructural material nature (mobility) and intangible nature (digital). 

3.1  THE PROPOSED URBAN DEVELOPMENT MODEL 

As can be seen in Fig. 2, the idea is to connect the fragments (urban parts, including the historic center) 

through the railroad that must be transformed into a metro with high-frequency trains. From the stations of 

this metro, feeder lines are connected that distribute the residents to the fragments that are generally 

residential settlements of about 1,000-2,000 inhabitants. Thus, many urban parts that are now isolated and 

incomplete with services and facilities are connected to the metro. The goal is to structure a Strategic Urban 

Project (Albrechts, 2006) for each of them that transforms these parts into self-sufficient urban nuclei pursuing 

the principles of sustainable development and smart growth. Looking for an analogy in the scientific literature, 

this development model can be related to Transit Oriented Development (TOD), developed in the 1990s in 

relation to sustainable mobility policy (Barton, 1998; Calthorpe, 1993), which is applied to parts of the city, 

centered on “transit stops” (such as metro stations), which are re-planned as mixed-use places, with specific 

urban densities and a high quality and easily accessible cycling-walkable network (Vale, 2015). However, the 

goal is not only the physical and spatial re-planning of the part but also the construction of a new system of 

social relations that makes the same urban part more livable, in which the local community also plays a major 

role (Dittmar & Poticha, 2004). In our model all these factors are fundamental, but there are some innovations. 
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First of all, the development area is not a district of the city but are settlement systems belonging to a 

polycentric structure, thus, they are fragments. Moreover, the transit stop, that is the connective node, is not 

only the station but also the distribution feeder line. Finally, sustainability is not achieved only by facilitating 

Walkability or Cyclability as much as possible but also by facilitating the use of zero-emission public transport. 

In the Strategic Urban Projects, which re-design the fragments to develop new small polycentric urban 

centralities, we pursue the following objectives: complete or implement the system of basic public services 

and facilities to make the centrality self-sufficient; improve accessibility and bring it back to a limit distance of 

300 m, also applying innovative principles of urban densification (Jenks, Burton & Williams, 2005); improve 

the urban safety of centrality, both in physical terms and in social terms; innovate urban systems through the 

application of new Smart technologies also aimed at contrasting and mitigating the effects of climate change; 

supporting network development, that is centering the development on the network paradigm, integrating 

urban environmental networks (green infrastructure (EC, 2013)), sustainable infrastructural networks (also 

digital), networks of urban (and social) spaces.  

These objectives must also be pursued through the construction of a system for assessing the social, economic 

and environmental performance of Strategic Urban Projects, an assessment that is considered essential to 

achieve an optimal design solution but above all to verify the performance of the projects ex-post. The next 

section describes, in the context of new centralities, the methodology for the evaluation of existing road 

infrastructure systems to be the site of safe cycling and walkable networks. 

 

 

Fig. 2 L’Aquila, the Strategic Urban Projects 
 

4 SECURE AND SAFE WALKABLE NETWORKS: THE ASSESSMENT METHODOLOGY 
In our research, the road network (De Vico, Di Ludovico & Colagrande, 2014) is integrated with the other 

networks that refer to the concept of smart growth and resilience (Fekete & Fiedrich, 2018) such as green 

infrastructure (EC, 2013) and the system of public spaces together with the theme of urban security (Brand & 

Nicholson, 2016). These three networks (Transport, Green and Public Spaces) are integrated by a fourth the 

digital network, which is now rapidly developing in L'Aquila as application of the principles of the Smart city. 

A particular class of network, inside the mobility system, is the walkable or cycling-walkable network. In 

relation to urban physical characteristics and national legislation, for safety this network should have the 

minimum of intersections with roads and meet the following criteria oriented to accessibility and safety: 

sufficient road width to create a bicycle lane with a minimum width of 1.50 m in one direction or 2.50 m in 

two directions. This criterion concerns only Cyclability; sidewalk width sufficient to create a walkable lane with 
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a minimum width of 1.00 m in one direction or 2.00 m in two directions. This criterion concerns the Walkability. 

Also integrating Cyclability. These widths are increased by the quantities in the previous point; maximum index 

of alignment of the facades of buildings facing the road (absence of indentations); longitudinal slope less than 

5%; horizontal curvature radii greater than 3.00 m; distance from the primary public services (collective 

services, public spaces, etc.), public facilities, from the feeder line and from the metro station less than 300m. 

Our research is based on the development of a GIS application able to automatically evaluate the 

aforementioned criteria, divided by Walkability (W), Ciclability (C) and Walkability + Ciclability (W + C), based 

on an urban analysis founded on geographical coverages that describes the settlement with vector primitives 

derived from the Regional Map on a scale of 1: 5.000. The expected result are maps in which the road axes 

are associated with summary indicators of suitability and performance, such as: IW, IC and IW&C. These 

indicators will make it possible to define the design lines for the Walkability of parts of the city, and to 

determine which parts of the infrastructural network can be dedicated exclusively to walkable traffic, 

eliminating private vehicular traffic. The aims are focused to define the abovementioned mathematical indexes 

to be used for evaluating new urban designs and strategies on turning cities into more walkable friendly places, 

considering also soft modes of transportation that are regarded as beneficial both in environmental and social 

in terms. This methodology seems to be promising but there are still several issues to be solved in order to 

achieve overarching and superimposable IW, IC e IW&C indexes. The calibration process need to be elaborated 

by taking into account the overlapping of the three indexes at sametime. 

 

5 CONCLUSION 
The work presented in this research concerns a more focused and deeper aspect of a wider research on the 

transformations of cities hit by disasters of natural and anthropic origin. The general theme is the physical and 

social “reconnection” of fragmented cities due to a strong shock through Urban Design tools, within which the 

work group is developing the specific theme of Walkability, whose research is presented in this paper in the 

form of methodological assumptions. The scientific studies on the reconstruction of L'Aquila are demonstrating 

the need to intervene on the city with effective and rapid Strategic Urban Projects of large urban parts in the 

context of a long-term Vision. The Projects are presented in these studies as actions to build new communities 

and new urban centralities in this, to apply the principles of Smart City and Smart Growth as well as Sustainable 

Development. In this sense a sub-theme selected was that of mobility within which we are developing 

Walkability also in terms of performance. The expected result is that of progressively reducing private vehicular 

mobility in favor of zero-emission public mobility and in favor of pedestrianization, within large urban parts in 

a certain sense disintegrated and today undergoing strong uncontrolled transformation, without government. 

The design and assessment model of the proposed Walkability, in the future can be further characterized to 

support performance even in critical conditions (not in safety), such as those that occur after an earthquake 

or another catastrophe. In this case the criteria (4) must be further investigated and can also be linked to real-

time assessment supported by measurements made with a sensor network or with drones. 
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Starting from the relationship between urban planning and mobility management, TeMA has 
gradually expanded the view of the covered topics, always remaining in the groove of rigorous 
scientific in-depth analysis. During the last two years a particular attention has been paid on 
the Smart Cities theme and on the different meanings that come with it. The last section of the 
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In this number  
THE ROLE OF SOIL IN ECOSYSTEM SERVICES 

 

 
Local decision makers have invested substantial economic and human resources to adapt cities to climate 
change by increasing their urban resilience. In this perspective, the eco-system services have been integrating 
more and more within both spatial planning and urban governace (McPhearson et al., 2015). In fact, 
ecosystem services are essential for human well-being and, at the same time, they support economies at 
different scales, from local to regional and national. In general, traditional economic evaluations do not 
consider the indispensability and the unrepeatability of these resources, contradicting the concept of 
sustainable development introduced for the first time in the Brundtland Report in 1987.  
For this reason, it is clear why the integration of functions and ecosystem services has become essential in 
urban and territorial transformation decision processes. Local administrators can monitor the threatening 
pressures on ecosystem and their functionalities, improving their effectiveness and “building” a governance 
model based on tools that consider the right management of environments and of ecosystem services.  
With that in mind, the evaluation and the mapping of Ecosystem Services can be a significant support in 
decision-making processes related to the land-use matter, in order to get services even more sustainable 
(Pelorosso et al., 2016).   
Soil represents a fundamental contribution to ecosystem services, due to its multiple functions such as: the 
production of biomass and food; the supply of raw materials; site of human activity and, above all, for its 
waterproofing and carbon storage functions, which are essential to mitigate the climate change effects (Zucaro 
& Morosini, 2018). The soil contributes to ecosystem services through its functions in terms of “benefits that 
people can gain from ecosystems” (Calzonari et al., 2015), and it is one of the four classes defined by the 
Millennium Ecosystem Assessment in 2005 (MEA, 2005), which are used to classify ecosystem services. 
In fact, this classification provides for the articulation in ecosystem services in four functional classes: for 
providing, in terms of products obtained by ecosystems such as food, pure water, fibre, fuel, medicines; for 
regulation, since ecosystem services’ benefits have impacts on climate, water regime, pathogens’ actions; for 
cultural aim, because ecosystem services can produce non material benefits in a spiritual, ethic, recreational, 
aesthetic and social sense; for support, considering all the supportive services to ecosystems such as soil 
formation, nutrient cycling and primary production of biomass (MEA, 2015). 
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  LSECities 
  https://lsecities.net/ 

 
 
LSE Cities is an international centre at the London School of Economics and Political Science that carries 
out research, graduate and executive education and outreach activities in London and abroad. The centre 
studies how people and cities interact in a rapidly urbanising world, focusing on how the physical form and 
design of cities impacts on society, culture and the environment.  
In the website homepage, at the top right there are the eight sections (about; research; publications; events, 
urban age; education; urban at LSE and join us) into which the site is articulated, as well as the links to social 
pages such as Twitter, Facebook, Linkedin, and YouTube. An interesting section is the one dedicated to the 
research; in this section it is possible to access to multiple contents that are organized in three subsections, 
in relation to the particular theme of interest: 

− cities, space, and society; 

− cities, environment, and climate change; 

− urban governance. 
Sliding down, the page allows to visualize contemporarly all the pages of the three subsections through an 
image, a title and a caption describing the contents. The browsing is quite simple, considering that with a click 
on the image it is possible to connect to the page on interest. For what concerns the natural resources and 
ecosystem services theme, in the “cities, environment and climate change” subsection there is a whole page 
dedicated to the “resource urbanisms” project, co-funded by LSE Kuwait Programme (,) and it aims at 
examining multiple aspects of how natural resources, urban form and infrastructure affect each other and 
potentially lead to the establishment of divergent forms of urbanism. 
The starting point of the project is the common idea that cities and urban development are directly interested 
by availability and costs of natural resources, and that, on their behalf, different forms of urban development 
can lead to substantial differences for the use of resources. The project, in particular, is related to the use of 
two specific resources, soil and energy, and it explores their relationships with the urban shape, mobility and 
built environment. 
Through the project page of the site, it is possible to find out general information related to the project and, 
on the left, all the events, news and publications, while on the right (in the same page) there are all the 
information related to the project partners, as well as to the stakeholders, project experts, project coordinator, 
researchers, project partner, project collaboration, project funders; finally, there are the project schedule and 
its keywords. 
Moreover, the Publications section is rich of contents and easy to consult, since there are further four 
subsections: books; journal articles & papers; reports and urban age and other writing. With a click, users can 
get access to a wide range of useful links to deepen knowledge on a theme. If interested in events, users can 
consult the events’ section, where future and past research conferences are reported, as well as an archive of 
events taken in the last ten years. 
Urban at LSE is a portal for masters and doctoral teaching and for research activities on cities and urban issues 
across LSE and its aim is to be a rich resource for teachers, researchers and university students. Moreover, 
LSE Cities invest in multidisciplinary research through seed funding and hosting visitors and academics. At the 
end of the page, as well as at the end of each page, there are many links to get a quick access to the website 
sections, and on the top right there is a box for a keyword search. 
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100 RESILIENT CITIES 
http://www.100resilientcities.org 

 
 
100 resilient cities was created by the Rockefeller Fundation for its 100th anniversary, in 2013. In that year, 
only 32 cities all over the world were collaborating with the group until november 2015, when they got 100. 
The team members of the 100 resilient cities are expert judges who examined over 1.000 requests of potential 
cities to take part in the project. From the homepage it is possible to access to the seven sections of the site, 
as well as to the keywords research box.  
The most interesting sections are: resources and urban resilience. The first section includes tools that can help 
to increase and improve resilience levels of urban systems; publications and media documents refered to that 
theme. The urban resilience section has contents related to the definition of resilience and all the 
characteristics that systems need to have in order to be defined as resilient. The information related to events, 
past and incoming, deidicated to this issue are in the news section. In the partners section, there are all the 
member cities, there is also the resilience strategy, promoted as one of the mai tools promoting 100 resilient 
cities. The stretegy is the product of a process that lasts from six to nine months and it joins people, projects 
and priorities, promoting innovative solutions which are crucial for cities that are facing resilience challenges. 
From each page, on the bottom right, it is possible to access, through quick links,  to different sections and to 
social network pages such as Facebook, Twitter, Linkedin and YouTube. 
 

 
 

 

 
BISE 
https://biodiversity.europa.eu 

 
 
The Biodiversity Information System for Europe (BISE) is a portal where data on biodiversity can be consulted, 
to support the realization of the European Union strategy. BISE is a partnership between the European 
Commission, DG Environment - Directorate B, and the European Environment Agency, supporting the 
knowledge base for the implementation of the EU 2020 Biodiversity Strategy. It also serves as the Clearing 
House Mechanism for the EU within the context of the United Nations Convention on Biological Diversity (CBD) 
and as such it is supported by the collaboration of the European CHM network and the CBD Secretariat.  
The web site is easily consultable, in fact the home page can be divided into five parts: 

− topics; 

− policy; 

− data; 

− knowledge; 

− countries; 

− networks. 
All the sections are organized in subsections to whom it is possible to access through quick links; moreover, 
they have rich and interesting contents.  
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One of the most interesting links, in the topic section, is refered to the Flagship Projects, where the user can 
deepen its projects’ knowledge, and consequentely of their results, developed in the European context. One 
of the project is SOER 2015 – The European environment – state and outlook in 2015.  
For what concerns the role of soil in the ecosystem services, the subsection threats in the topic section is very 
interesting: users’ can access to these contents by clicking on the land use change link. In that way, it is 
possible to access to a page completely dedicated to this issue, where relations between land use change and 
impact on biodiversity are analyzed, highlithing their importance for the territorial transformation governance, 
promoting interventions aimed at reducing the effects of climate change and/or fragmentation, through 
sustainable intervention such as green infrastructures.  
At the bottom of the page, there are further links that allow users to acess to other connected web sites, 
referred to the same issue. The section policy and data give information and data on global and European 
projects policies, such as: the Strategic Plan for Biodiversity, 2011-2020; EU 2050 vision; CBD and other 
conventions infrMEA. As for the policy section as for the data section, there are numerous links that allow 
users to immediately access to connected pages. In the knowledge section, there are some useful directions 
to the main European funding sources for research aimed at biodiversity and ecosystem services such as: 
Horizon 2020, LIFE programme, European Research Counsil and, more globally, Future Earth. 
Back to the homepage, on the bottom there are three links: about BISE, where information concerning the 
portal is given; Contact us, through which users can find contacts; and street addresses and SiteMap, where 
users can find an overview of available contents. 
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In this number  
AGEING IN AGEING CITIES 

 
“Ageing in ageing cities” is not just a wordplay: it represents one of the hardest economic and social challenges 
that have never been faced in human history, with significant impacts on employment, education and health 
(ARUP, 2015). In European Union, at beginning of 2016, the share of people aged more than 65 years old 
was about 19%, with an increase of 2.4% compared to 2006; according to some projections, this trend is 
going to increase during next years, up to 30% in 2080. Considering a strong increase of the infertility rate 
and a significant birth decrease, this ageing phenomenon would lead to a deep demographic change. Cities 
would suffer the consequences of this unexperienced phenomenon, because of their complex structure and 
of the high human presence in their physical and digital environments (Angelidou, 2017). It may seem a 
paradox, because, since the birth of cities, accessibility to activities, people and ideas for a wide and 
heterogeneous group of people has been one of the essential and inalienable traits of urban life. “The Times 
They are A-Changig” and then, the paradox is only apparent, considering the complexity of urban systems, 
due to last century technology innovations, the growing of well-being levels, the changing of family lifestyles 
(Massa & Campagna, 2014), and therefore the  multiplication of space-temporal fractures, the lack of 
transparency and consistency. With that in mind, it is easy to understand that elderly people dwelling in urban 
areas will suffer for a more and more limited participation in the decision of territorial processes and for a 
deeper social exclusion, due to the lack of accessibility to local public transport, for the presence of barriers 
and obstacles accessing to public spaces, for bad health conditions due to pollution and sedentary lifestyle.  
Thanks to a deeper awareness on the issue, plans, strategies, initiatives and solutions of all sorts and sizes 
are being developed to design new shapes and functional structures for cities (Papa et al., 2015), in order to 
be age friendly. This planning view requires a holistic approach to the urban environment, taking into account 
the land-use and the transport systems, whose interaction is critical to satisfy the community needs,   
guaranteeing certain level of service. 
According to these themes, this section proposes three works (two books and a scientific journal) that help to 
better understand the topics of this number: Urban Environments for healthy ageing. A global perspective; 
Geographies of Transport and Ageing; Aging in Social Policy.  
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Title: Urban Environments for healthy ageing. A global perspective. 
Author/Editor: Anna P. Lane 
Publisher: Routledge 
Publication year: 2019 
ISBN code: 978-0-367-19755-1 (hbk), 978-0-429-24309-7 (ebk) 

 
Urban Environments for healthy ageing. A global perspective. It is an interesting volume based on a selection 
of papers, as well as activities and discussions arisen from, presented at the inaugural International Ageing 
Urbanism Colloquium, 26-27 October 2017, at the University of Technology and Design of Singapore. The 
contributions were developed on the following themes: (a) affordable and accessible housing options to 
support ageing in place; (b) urban environments to promote health-enhancing mobility and activity pattern; 
and (c) innovative planning and design strategies for inclusive and age-friendly neighborhoods. The themes 
map directly onto select key priority areas in Singapore’s Action Plan for Successful Ageing (Ministry of Health 
[MOH], 2016) and they were developed by established and emerging researchers from multiple disciplines, 
including gerontology, psychology, engineering, urban planning, and design, who are working in multiple 
contexts, including Asia-Pacific, Europe, and North America. The book is organized in three major parts: 
Housing (I), Mobility and Transportation (II), and Urban planning and Design (III). The first part reviews the 
literature and focuses on the intersections between the individuals, their housing and care services, 
highlighting that most people prefer living in their own homes for as long as reasonably possible. Ageing in 
place therefore emphasizes choice in housing decisions and, by extension, has implications for social- and 
health-care provision. The contributions of this first part argue integration and coordination of policies between 
the ministries responsible for health and construction are critical if ageing in place is to be realized. In the 
second part, given the association between physical and health and well-being, there are calls from public 
health and urban planning experts to promote physical activity through built, as well as social environmental 
approaches. The focus turns to transportation infrastructure and mobility, since older people rely on various 
modes of transport such as walking, cycling, buses, trains, and cars to move between home, work, 
supermarkets, healthcare facilities, recreational facilities, and so on. Transportation options influence people’s 
perceived and actual capacity to access finance, food, care, leisure-time activities, from which they derive 
good health and well-being. The third part concerns more properly the urban planning process and design. 
This thematic part includes contributions from urban planners, architects, and designers who are working to 
advance innovation on urban environments and technologies for healthy and active ageing. The residential 
neighborhood is considered a particularly salient urban scale for older people as they tend to spend a greater 
proportion of their daily lives in and around their homes. This is due in part to mobility limitations that arise 
from declines in physical functioning and reduced driving ability. Moreover, retirement from paid work and the 
take-up of new roles as family caregivers or community volunteers represent other reasons why older people 
may spend more hours in their day at or near their home. As older adults spend relatively more time in their 
immediate residential area than younger adults do, they are more likely to be impacted by their experiences 
and exposures to social and physical aspects in that setting. Through some case studies, each contribution 
demonstrates how design strategies related to technology acceptance, technology adoption, and multi-
stakeholder collaboration can contribute to greater transportation accessibility and ultimately greater outdoor 
mobility among older adults, with obvious implications for healthy and active ageing. 
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Title: Geographies of Transport and Ageing 
Author/Editor: Angela Curl and Charles Musselwhite 
Publisher: Palgrave Macmillan 
Publication year: 2018 
ISBN code: 978-3-319-76359-0, 978-3-319-76360-6 (e-book) 

 
Geographies of Transport and Ageing presents a unique geographical perspective on issues of transport and 
mobility for ageing populations. Society is ageing across the globe. As well as living longer, older people are 
fitter, healthier and more active than previous generations were. There is both a desire and a need to be 
mobile in later life and mobility is clearly linked to older people’s health and wellbeing. Yet mobility can be 
hard for older people and our neighborhoods, towns, cities and villages are not designed in an age friendly 
way. Moreover, when thinking about transport, travel and mobilities of an ageing population, it is impossible 
to do so without taking a multi-disciplinary approach. Naturally mobility involves geography, the movement of 
people over space and time, and it takes into account cultural, social and psychological elements. Transport 
is essentially a means to overcome the geography; the distance between people and place. Yet mobility is not 
just literal but also virtual, social and cultural. The volume brings together contributions from a broad range 
of human geographers with different disciplinary perspectives of transport and ageing and it outlines some of 
the key contemporary issues for an ageing society in terms of transport and mobility, highlighting the 
importance of considering transport and mobility for ageing populations. The contributions also demonstrate 
that a geographical approach can offer great performance to study the phenomena of transport and ageing. 
In fact, with case studies from across the globe, authors take a geographical lens to the important topic of 
transport and mobility in later life. Chapters examine how the relationships between mobility, modes of 
transport, place and technologies affect an aging population. This collection is of interest to scholars and 
students in human geography, in particular to those with interests in transport geography, mobilities, 
geographies of health and wellbeing, urban geographies and geographical gerontology. It will also appeal to 
practitioners and policy makers in urban design and planning, transport planning and engineering and public 
health who have interests in age-friendly cities and policy. 
 

 

Title: Aging in Social Policy 
Editor-in-chief: Edward Alan Miller, University of Massachusetts Boston 
Print ISSN: 0895-9420 Online ISSN: 1545-0821 

 
Policymakers, practitioners, and researchers need a balanced, thoughtful, and analytical resource to meet the 
challenge of global aging at a rate that's historically unprecedented. The Journal of Aging & Social Policy 
examines the important policy issues that affect the elderly in societies throughout the world. It is an open 
access journal, based in the United States of America. 
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The Journal of Aging & Social Policy presents insightful contributions from an international and interdisciplinary 
panel of policy analysts and scholars. Critical phenomena that affect aging and development and 
implementation of programs for elders from a global perspective are examined and analysed, highlighting not 
only the United States but also Europe, the Middle East, Australia, Latin America, Asia, and the Asia-Pacific 
rim.  
Issues regularly addressed in the journal include: long-term services and supports; home- and community-
based care; nursing-home care; assisted living; long-term care financing; financial security; employment and 
training; public and private pension coverage; housing; transportation; health care access, financing, and 
quality; family dynamics; and retirement.  
The Journal of Aging & Social Policy closely examines the processes for adopting policies and programs at the 
local, state, and federal levels, examining the interplay of political and economic forces and legal and regulatory 
constraints on addressing the major challenges posed by the “greying” of society. The Journal is an essential 
source for critical and historical analysis, cutting-edge thought and discussion on age-based policy, and is 
potentially useful for educators, practitioners, researchers, administrators, and other readers who work with 
or are concerned about older adults.  
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In this number  
“TOWARDS SUSTAINABLE MOBILITY: THE MAIN 
GUIDELINES” 

 

 
In recent years the European Commission has promoted actions aimed at urban development in a sustainable 
and efficient way (Niglio & Comitale, 2015). The idea of favoring the city model is also given by the high value 
of negative externalities that are generated by the transport system. 
The focus on identifying these externalities has grown over time, in a historical period in which the scarce 
presence of public resources makes it necessary to analyze the costs and direct and indirect benefits they 
generate in urban areas. 
The scientific community identifies four main external factors associated with mobility: 

− production of nitrogen oxide (NOx), sulfur oxide (SO2), ozone (O3) and other volatile organic compounds 
(VOC); 

− noise pollution, deriving from the exposure of part of the population to the noise generated by road, rail 
and air traffic, especially near infrastructural nodes of considerable importance; 

− accident rates, particularly road accidents; 

− congestion of the infrastructural network and loss of production capacity is the time required for travel 
with respect to optimal time (an unloaded network). 

Further externalities need to be considered, such as the exponential growth of shifts, both, and impacts on 
the environment and in urban areas. The European Union estimates that the transport sector has energy 
consumption of 35%, producing 21% of greenhouse gas emissions, with a tendency that compromises the 
achievement of global sustainability objectives established by international agreements (Lattarulo & Plechero, 
2005) 
Dir 2014/94 / EU has defined a common framework of measures for the construction of an alternative fuels 
infrastructure with the aim of minimizing oil dependency and mitigating the environmental impact in the 
transport sector (Art. 1). 
The management of the minimum requirements for the construction of the infrastructure for alternative fuels, 
with regard to power supply systems and natural gas (LNG and CNG), in addition to the technical specifications 
for recharging and saving points and concerning information to users. The types of "alternative" fuels or 
energy sources that serve, at least in part, from sources of oil. 
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The directive establishes minimum requirements for the construction of infrastructure for alternative fuels, 
including recharging points for electric vehicles and natural gas (LNG and CNG) and hydrogen refuelling points, 
to be implemented through the Member States' national strategic frameworks, as well as common technical 
specifications for such recharging and refuelling points, and information requirements for users. Article 2 
defines the types of "alternative" fuels or energy sources that serve, at least in part, as substitutes for fossil 
oil sources in the supply for transport and which can contribute to its decarbonisation and to improve the 
environmental performance of the transport. Each Member State, as regulated in Article 3, adopts a national 
strategic framework for the development of the market with regard to alternative fuels in the transport sector 
and the construction of the related infrastructure. Member States must ensure that national strategic 
frameworks consider the needs of the different modes of transport existing on their territory, including those 
for which limited alternatives to fossil fuels are available. These national strategic frameworks, where 
appropriate, must take into account the interests of regional and local authorities with the aim of ensuring the 
necessary measures, applied in compliance with the state aid rules contained in the TFEU (Treaty on the 
Functioning of the European Union) in order to achieve the objectives of this Directive are consistent and 
coordinated. National strategic frameworks must be in line with current EU legislation on environmental and 
climate protection. 
Articles 4 to 6 govern the supply of electricity, natural gas and hydrogen for transport in line with the objectives 
of the national strategic frameworks defined by the member states, while for Article 7 Member States ensure 
that clear information is made available, consistent and relevant with regard to motor vehicles that can 
regularly use certain fuels placed on the market or be recharged via recharging points. Finally, articles 8 to 13 
define the implementation of the national strategic framework every three years. 
To support the achievement of the objectives of the National Strategic Framework, in its various forms, 
Legislative Decree 257/2016, regulates the implementation of Directive 2014/94 / EU on the construction of 
an infrastructure for alternative fuels, moreover, the article 3 paragraph 7  letter c , explicit not only the 
adoption of measures aimed at creating the infrastructure for alternative fuels in public transport services, but 
also the adoption of guidelines for the preparation of urban plans for sustainable mobility (PUMS) to be 
implemented by decree of the Ministry of Infrastructure and Transport, subject to the opinion of the Unified 
Conference. 

 

 

Guidelines for drawing up PUMS  

 
The decree of the Ministry of Infrastructure and Transport of 4 August 2017 has the task of define the 
guidelines for the preparation of urban sustainable mobility plans. They refer to the document "guidelines. 
developing and implementing a sustainable urban mobility plan”, approved in 2014 by the European 
Commission's Directorate-General for Mobility and Transport. The guidelines provide for developing a vision 
of urban mobility system that tends to environmental, social and economic sustainability objectives through 
the definition of actions aimed at improving the effectiveness and efficiency of the mobility system and its 
integration with urban planning and territorial developments in order to guarantee accessibility levels. 
The guidelines outline a uniform procedure for the drafting and approval of the PUMS, with the identification 
of the reference strategies, the macro and specific objectives and the actions that contribute to the concrete 
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implementation of the strategies, as well as the indicators to be used for the verification of the achievement 
of the goals of the PUMS (Article 2). The ministerial decree prescribes that metropolitan cities, large area 
bodies, municipalities and associations of municipalities with more than 100,000 inhabitants are called to draft 
and adopt the PUMS in order to access state funding for mass transport infrastructures, such as metropolitan 
railway systems, tram and metro.Institutions have two years to draft the PUMS, which have a time horizon of 
at least ten years and need to be revised each 5 years. Furthermore, the municipalities that have adopted a 
PUMS have two years to update the objectives of the plan in accordance with the guidelines (Article 3).  
During the elaboration phase of the PUMS the importance of the listening phase and the participation of all 
stakeholders is underlined. Within the guidelines the procedure for adopting a PUMS is divided into the 
following phases: 

− definition of the interdisciplinary/inter-institutional working group. The PUMS is drawn by a group with 
knowledge in the various disciplines of territory government, such as offices and sectors of urban 
planning, mobility, the environment, tourism, economic activities and others which will be joined by the 
various actors institutional of the territory and external technicians of proven experience in the field. The 
area mobility manager must also be part of the group; 

− preparation of the cognitive framework. It represents a photo of the actual state of the area covered by 
the plan. It is articulated in different points: urban logistics, transport networks and services, legislation, 
mobility policies, cycle and pedestrian traffic flows, environmental impacts; 

− start of the participated path. Each administration can choose the techniques and the approach of 
participation that it considers most appropriate to its territorial reality and economic availability; 

− definition of objectives. Within the plan, there are (i) four minimum macro objectives (effectiveness and 
efficiency of the mobility system, energy and environmental sustainability, reduction of road accidents, 
socio-economic sustainability) to be achieved over a period of 10 years and (ii) specific objectives of 
lower hierarchical level, functional to the achievement of macro-objectives. All objectives must be 
monitored every two years to assess their achievement and actuality; 

− participatory construction of the plan scenario. Once the cognitive framework is set and the objectives 
set, strategies and actions must be identified with the participatory process; 

− strategic environmental assessment (SEA). The SEA procedure is contained in the legislative decree 
152/2006 and is applied to the PUMS according to the SEA screening procedure; 

− adoption of the plan and subsequent approval. The decree recommends (three) as passages (i) adoption 
of the PUMS in the municipal or metropolitan council; (ii) publication of the PUMS and collection of 
observations; (iii) counter-arguments to the observations or acceptance of the same and subsequent 
approval of the plan in the municipal or metropolitan council; 

− monitoring every two years. During the preparation of the PUMS, mandatory monitoring activities to be 
started following the approval of the PUMS must also be envisaged. The monitoring is divided into the 
following phases: (i) collection of the data necessary for the estimation of the ex post indicators, to be 
evaluated every two years; (ii) comparison of the ex-ante and ex-post indicators for the evaluation of 
the effectiveness and efficiency of the interventions envisaged by the plan; (iii) reconsideration of the 
interventions if the expected results are not achieved, with indications of the integrations / changes to 
be made to the plan; (iv) any revision of the targets to be achieved. 

Transport policy is therefore one of the main foundations on which the European strategy on urban 
sustainability is based. The impacts on the environment, on human health and on the economy, generated by 
the current configuration of the transport system, negatively affect the quality of life in urban areas. It follows 
the need to promote, in the various physiognomies that it can assume, urban transport the diffusion of new 
mobility models in a sustainable perspective that aims to improve people's quality of life. 
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In Italy, Puglia region is an example of drafting and approving regional guidelines with DGR n. 193/2018, 
which in the national context, intended to prepare them in continuity with the national document and 
introduces further details, cognitive data and assessments related to the specificities of the Apulian context. 
The guidelines of the Puglia region on one hand identifies a programmatic and regulatory reference framework 
for the Apulian regional territory and on the other they define the aims that a PUMS must draw from and, 
finally, they define the objectives that a transport system pursues, which are: (i) the modal balance of mobility; 
(ii) reduction of road congestion; (iii) improvement of air quality; (iv) reduction of noise pollution; (v) reduction 
of motorization rate and finally increase in accessibility.  As far as the results defined in the PUMS are 
concerned, useful information on the management of expected facts has been placed in a different point of 
view in different time periods. Finally, they define the process of drafting a PUMS, identifying the main phases 
and the procedural procedure for the purpose of approving the plan in line with the regional legislation of 
reference. The DGR n. 193/2018 provides examples of strategies and good practices and tools and outline a 
general framework of the main European and national funding programs on sustainable mobility, in order to 
support Administrations and professional experts in the development and implementation of a PUMS. The 
Regional Guidelines are intended in the first instance to Apulian Local Administrations that intend to engage 
in the development of an Urban Sustainable Mobility Plan (PUMS), but also to professionals who are experts 
in planning and mobility management and provide their support to local administrations. 
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PLANNING FOR URBAN RESILIENCE IN SOUTHEAST 
ASIA: TWO CASE STUDIES 

 

 
 
With a greater concentration of people and assets in urban areas, cities need to address an increasingly 
complex range of shocks and stresses to safeguard development gains and well-being. Managing disaster risk 
and the impacts of climate change have long been an important focus of urban resilience (Galderisi, Mazzeo 
& Pinto, 2016), but recent examples have shown how economic crises, health epidemics, and uncontrolled 
urbanization can also affect the ability of a city to sustain growth and provide services for its citizens, 
underscoring the need for a new approach to resilient urban development. In response of these concerns, in 
the last few decades, researchers from different disciplines have started investigating the meaning, aspects 
and elements of urban resilience, suggesting that resilience is a complex and multifaced concept with wide 
implications for planning practices (Salat & Bourdic, 2012), also arguing that achieving resilience in urban 
areas requires a strong partnership between local governments, research centers, the non-profit sector, 
businesses, and communities (Stumpp, 2013). Within this context, several initiatives involving both public and 
private stakeholders have been created in the last few years, aimed at fostering resilience in urban areas. A 
notable example in this direction is the 100 Resilient Cities initiative, pioneered by the Rockefeller Foundation. 
The initiative represents one of the most remarkable effort to helping cities around the world become more 
resilient to the physical, social and economic challenges that are a growing part of the 21st century. The 100 
Resilient Cities programme defines urban resilience as “the capacity of individuals, communities, institutions, 
businesses, and systems within a city to survive, adapt, and grow no matter what kinds of chronic stresses 
and acute shocks they experience”. Based on this definition, a “City Resilience Framework” (CRF) has been 
established. The framework provides an innovative model for the local authorities to develop a holistic city 
strategy in collaboration with adjacent municipalities, local academic institutions, private stakeholders, and 
communities of the city and represents the foundation for the developments of a city resilient strategy. The 
programme has been established in 2013, in honor of Rockefeller’s 100th anniversary and had initial funding 
of $100 million (although the level of funding support has grown since the programme was launched). Since 
then, 102 cities worldwide have joined the programme, and 68 Resilience Strategies (with nearly 3,000 
concrete actions and initiatives) have been developed.  
This contribution presents two relevant Resilient Strategies, developed in two cities of the Southeast Asia, 
within the 100 Resilient Cities framework: i) the Melaka (Malaysia) Resilient Strategy and ii) the Can Tho 
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(Vietnam) Resilient Strategy. Beside pertaining to the same geographic area, the two cities have been selected 
because they share a great portion of physical, social and economic challenges, including; a) a fragile city 
economy; b) aging and poorly maintained infrastructures; c) environmental degradation and d) persistent 
social inequalities.     
  

 
 

RESILIENT MELAKA 
Creating a thriving, liveable and smart Melaka 

 
 
MELAKA is the oldest city of Malaysia and has an urban population of 484,885 inhabitants. The city not only 
boasts a rich history and cultural patrimony, represented by its word-famous historic center (that received 
recognition as UNESCO World Heritage Site in 2008), but it is also an international exhibition center, hosting 
every year numerous national and international conferences, congresses and trade fairs. While tourism 
represents one of the main economic activity, it is also causing serious problems by increasingly placing 
pressure on the city infrastructures. Furthermore, the city is experiencing high levels of traffic congestion that 
stem from a very weak and unattractive public transport network. Finally, an aging drainage system is creating 
significant flood risk in several locations, while a chronical water supply shortage, combined with poorly 
maintained hygiene and environmental sanitation infrastructures have caused in past years serious disease 
outbreaks, making public health an issue of mayor concern for citizens and policy makers. 
In order to face these and other relevant urban challenges, on May 2019, the city of Melaka released its 
Resilience Strategy with the support of the 100 Resilient Cities initiative. The strategy sets a vision for “a 
vibrant city, where smart governance, collective leadership, sustainable mobility and protective infrastructure 
supports a thriving, healthy community that is proud of Melaka’s outstanding universal values as a world 
heritage city.” The strategy is organized into three pillars which reflect the city’s vision and needs for Melaka’s 
future: 

− PILLAR I: THRIVING AND ENGAGED COMMUNITIES. This pillar emphasizes the fundamental role of the 
Melaka’s community in building resilience. It brings together actions to equip Melaka’s residents, 
households and business owners with the knowledge and skills to address the city’s water, waste and 
health challenges effectively. It also encourages all citizens to celebrate and preserve Melaka’s unique 
heritage and take part in the conversation about the city’s future. Relevant initiatives related to this pillar 
include: i) the promotion of authentic heritage businesses and products; ii) the development of cultural 
heritage skills education programs aimed at creating employment and entrepreneurship opportunities, 
iii) the implementation of community rapid emergency response trainings. Beside these action, important 
efforts are also devoted toward enhancing citizens awareness by developing awareness campaign in the 
field of sustainable waste management, public health and sustainable water management.  

− PILLAR II: A LIVABLE, VIBRANT AND EFFICIENTLY CONNECTED CITY. Pillar II brings together actions 
to improve the city’s mobility network, public transport services, urban spaces and infrastructure so that 
they can create healthier environments for residents and visitors. These actions seek to improve 
resident’s quality of life, but also aim to enhance the attractiveness of Melaka to visitors and investors. 
Actions within this pillar are targeted toward reaching the following three goals: i) developing sustainable 
transport options; ii) creating vibrant public spaces and iii) cleaning-up and protecting the environment. 

− PILLAR III: COLLECTIVE LEADERSHIP AND SMART GOVERNANCE. Pillar III seeks to broaden Melaka’s 
capacity to act upon key issues for Melaka’s future by building a network of private and public 
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stakeholders; developing a data-driven and evidence-based approach to key decisions; and promoting 
integrated long-term planning across different departments and agencies. To this aim the strategy 
envisions, among other initiatives, the creation of Data Observatory, an IT infrastructure that integrates 
data from various agencies in Melaka, to share expertise and technology and facilitate a transparent, 
responsive, and well-informed society. 
 

 

 

RESILIENT CAN THO 
Can Tho Resilience Strategy until 2030 

 
 
CAN THO is the fourth largest city in Vietnam and has an urban population of approximately 1,2 million 
inhabitants. It is noted for its floating market, rice paper-making village, and picturesque rural canals. Living 
conditions and livelihoods in the city were historically well adapted to the regular pattern of seasonal flooding, 
which residents and local governments describe as a “living-with-floods” strategy. However, during the past 
few years, flooding has become less predictable and more damaging due to a multitude of factors such as 
climate change, land subsidence and urban development. This created many challenges for the living-with-
floods strategy. In addition, the city has been facing many other challenges such as extreme heat waves, 
infectious disease epidemics, environmental pollution, water resource depletion, and economic recessions. 
These challenges also have grown in severity and unpredictability, and are often characterized by inter-
disciplinary, inter-regional and even global linkages.  
In response, the city of Can Tho released its Resilience Strategy on June 2019, within the context of the 100 
Resilient Cities programme. The Strategy is framed by four interconnected pillars: 

− PILLAR I: SYSTEMATIC, INTEGRATED AND PARTICIPATORY CITY PLANNING. This pillar is aimed at 
developing policies and plans in a systematic, integrated manner, with active participation of all relevant 
stakeholders. It will be implemented in three consecutive and interrelated steps. In the first place, the 
city will review and analyse key plans and policies of the in order to make recommendations to ensure 
that they are consistent, systemic and integrated. After this analysis, the city will put in place several 
initiatives aimed at improving the effectiveness of monitoring and evaluation of the implementation of 
city plans. Key decision will be thus taken by involving all relevant stakeholders. Particular attention will 
be paid to engage the Can Tho communities, with a special focus on young people and student. 

− PILLAR II: A GREEN AND SUSTAINABLE RIVER CITY. This pillar addresses the environmental component 
of urban resilience. Its main aim is to protect natural green and blue areas while providing the city with 
an infrastructure system that is well-connected, modern, flexible, diverse and resilient to extreme natural 
hazards. Several actions will concur to the achievement of this objectives. These includes, among others: 
i) the development of a master green infrastructure plan for core urban areas, aimed at creating new 
green public spaces for community activities; ii) expanding and renewing the hydraulic infrastructures of 
the cities, making them more resilient to the changing climate, while improving the capacity of public 
services providers to organize and operate effectively and iii)  the development of a well-connected and 
consistent GIS database on key urban infrastructure, and information management and user interface 
system to support the planning and management of urban infrastructure. 

− PILLAR III: A KNOWLEDGE ECONOMY THAT IS PROACTIVE, DIVERSE, AND DEEPLY INTEGRATED. Pillar 
III brings together actions to improve city competitiveness in key economic domains such as tourism and 
agriculture. To meet this target, the strategy envisions several activities aimed at improving the 
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effectiveness and scale up the platform for regular dialogues between enterprises, investors, and 
scientists with city leadership and related department leaders. Beside these activities, the strategy also 
defines supporting mechanisms and policies to incentivize enterprises focusing on clean agriculture 
products, tourism and rural development that also supports livelihoods of the poor.  

− PILLAR IV: GREEN AND CLEAN ENVIRONMENT. The main aim of the fourth pillar is to ensure that 
communities have secure and stable income, and live in a green and clean environment, buffered from 
the impacts of economic, social and environmental shocks and stresses. To meet this goal, the strategies 
proposes a series of coordinated actions, including: i) integrating the resilience approach into policies 
and programs for environmental safeguard ii) adjusting housing support policies and programs to 
strengthen the resilience of poor and vulnerable households and iii) conducting research to assess the 
conditions, characteristics and resilience of migrant groups in the core urban area of the city and propose 
support measures.  
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AGILE DEVELOPMENT METHODOLOGY FOR URBAN 
POLICY IMPLEMENTATION   

 

 
 
In recent years a lot of scientific literature has been produced on the topic of smart city, trying to understand 
how much the new tools proposed by the emergence of ICT could affect the configuration of cities (Papa et 
al., 2015; Aldegheishem, 2019). The focus has often been on product innovation, analysing the digital 
revolution as a powerful tool for optimizing existing processes; nonetheless, as has often happened in history, 
the great technological innovations have brought with them Copernican revolutions, grafting into society 
process innovations not imaginable at the beginning but able to modify the systems of relations that govern 
the socio-political structures of organisms such as cities. 
One such case could be the adoption of "agile" methodologies as a governance tool capable of transforming 
the interaction between public administration and citizens in the definition and creation of services for the 
community. 
In software engineering, the term agile methodology refers to a set of software development methods that 
have emerged since the early 2000s and are based on a set of common principles, directly or indirectly derived 
from the principles of the "Manifesto for Agile Software Development" (Beck et al., 2001). The agile methods 
contrast with the waterfall model and other traditional development models, proposing a less structured 
approach focused on the objective of delivering to the customer, in a short and frequent time, functioning and 
quality software. Among the practices promoted by agile methods are the formation of small, multi-functional 
and self-organized development teams, iterative and incremental development, adaptive planning, and the 
direct and continuous involvement of the client in the development process. 
In addition to some scientific papers that analyse the relationship between agile methodology and urban 
planning and its positive and negative consequences on the cities development (Stevens & Dovey, 2019), a 
practical application is represented by the project urbanAPI – Interactive analysis, simulation and visualization 
tools for the implementation of Urban Agile policies – financed by the EU through the European Commission's 
Seventh Framework Programme. The project is led by Fraunhofer IGD and supported by UWE development 
partners, Bristol, AIT, GeoVille and partner cities Vienna, Bologna, Ruse and Vitoria-Gasteiz. 
UrbanAPI aims to provide ICT-enabled solutions that adapt governance models to support stakeholder 
involvement and citizen participation, in order to improve the development and delivery of sustainable urban 
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policies. UrbanAPI applications can be used for decision support, conflict management, analysis and 
visualization and are based on innovative interaction platforms. They support policy makers, planners and 
stakeholders at different levels of governance and spatial: urban neighbourhood level, municipal level and 
urban region level. UrbanAPI adopts an agile development methodology with cyclical and multiple activities in 
parallel, developing a set of tools that creates advanced ICT-based intelligence in three urban planning 
contexts: 

− the 3D Scenario Creator application directly addresses the issue of stakeholder engagement in the 
planning process through the development and delivery of advanced 3D visualizations of the virtual 
reality of neighborhood development proposals; 

− mobility Explorer offers ICT solutions based on mobile phones that allow the analysis and visual 
representation of socio-economic activity across cities and in relation to the various elements of city land 
use; 

− the Urban Development Simulator prototype provides ICT simulation tools for simulating the development 
of interactive urban areas that address urban growth and densification as a result of planning 
interventions. 

 
The following 5 questions led to the selection of the conferences described below:  

− Can the city be reimagined as a commons?  

− Which urban processes have been affected by the smart revolution? 

− How disruptive trends are already changing and transforming urban living around the world today? 

− Can new ICT technologies affect social inclusion, sustainability and empowerment processes? 

− Can the networking capabilities of new ICT technologies affect national policies? 
 
 

 

 THE CITY AS A COMMONS 
 Where: Pavia, Italy 
 When: 2-4 September, 2019 
 http://cityascommons.unipv.it/researchsymposium2019/ 

  
Can the city be reimagined as a commons?  
 
It has become fashionable to talk about the “urban commons”, and it’s clear why. What we traditionally 
conceive of as “the public” is in retreat: public services are at the mercy of austerity policies, public housing 
is being sold off and public space is increasingly no such thing. In a relentlessly neoliberal climate, the 
commons seem to offer an alternative to the battle between public and private; nonetheless, we cannot have 
a common resource without a common strategy for managing it. And so, rather than a resource, the commons 
is a process, a set of social relations by which a group of people share responsibility for, yes, a garden or even 
the governance of their neighbourhood. 
The 2019 edition of the Research Symposium is jointly organised by the University of Pavia and the University 
of Huddersfield and it will bring together scholars and experts on this topic to share theoretical and practical 
agendas, including best practices and outcomes from live case studies.; it aims at investigating the notion of 
Urban Commons and their spatial unfolding in relationship to the City. Taking into consideration the wider 
debate on Commons and its relevance to several disciplines (economics, geography, law, architecture, 
planning, etc.), the event aims at focusing on urban commons and broader spatial implications, both in terms 
of spatial practices and design agencies. 
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THE FOURTH INTERNATIONAL CONFERENCE ON SMART CITY 
APPLICATIONS (SCA 2019) 
Where: Casablanca, Morocco 
When: 2-4 October, 2019 
http://www.medi-ast.org/sca19/ 

 
Which urban processes have been affected by the smart revolution? 
 
SCA conference aims to bring together research scientists and industrial engineers to discuss and exchange 
both experimental and theoretical results, novel designs, case studies, and trend-setting ideas in the area of 
smart cities. The conference covers any topic with an intersection with smart cities, including education, 
healthcare, economy, digital business, building and home automation, environment and agriculture, 
information technologies and computer science. The Conference encourages submission of original works 
presenting novel research results and new products or concepts. 
 

 

 
4TH ANNUAL INTELLIGENT CITIES SUMMIT    
Where: Toronto, Canada 
When: 7-8 October, 2019 
https://iotevents.ca/event/intelligent-cities-19/ 
 

How disruptive trends are already changing and transforming urban living around the world today? 
 
The 4th Annual Intelligent Cities Summit brings together leading global municipal professionals and tech 
experts to discuss, share ideas and case studies on how to utilize new technology to enhance our cities – 
making them more efficient, offering better city services and improving quality of life. 
 
 

 

Can new ICT technologies affect of social inclusion, sustainability and empowerment processes? 
 
The conference proposes a format focused around 5 main tracks, allowing for in-depth discussion in a wide 
range of formats. Each track is made up of a range of themes, with dedicated sessions honing in on the most 
critical issues facing cities today. 
The main tracks of the conference are the following: 

− Digital transformation; 

− Urban Environment; 

− Mobility; 

− Governance & Finance; 

− Inclusive & Sharing Cities. 

 

SMART CITY EXPO WORLD CONGRESS
Where: Barcelona, Spain 
When: 19-21 November, 2019 
http://www.smartcityexpo.com/en/home 
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In particular, the last track has the following themes: 

− Future of Work & Education; 

− Bridging the Gap; 

− Circular Economy; 

− Sharing Economy; 

− Right to the City. 
 

 
Can the networking capabilities of new ICT technologies affect national policies? 
 
EUROCITIES was founded in 1986 by the mayors of six large cities: Barcelona, Birmingham, Frankfurt, Lyon, 
Milan and Rotterdam. Through six thematic forums, a wide range of working groups, projects, activities and 
events, the group offers to the members a platform for sharing knowledge and exchanging ideas with the aim 
to influence the EU institutions to respond to common issues that affect the day-to-day lives of Europeans. 
Its objective is to reinforce the important role that local governments should play in a multilevel governance 
structure. The Eurocities 2019 conference - Cities at a crossroads – is one of the initiatives organized by the 
group to share with the participants the most recent issues of the debate on the enforcement of the rights of 
European local communities. 
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EUROCITIES 2019 Prague 
Where: Prague, Czech Republic 
When: 20-22 November, 2019 
http://www.eurocities.eu/eurocities/allcontent/EUROCITIES-2019-Prague-
conference-programme-WSPO-BDABVP 
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