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1. Abstract

This STSM investigates the application of ICT in development of existing public parks 
and gardens programmes making them CyberParks – places not only for users coming 
there for rest and recreation using typical physical facilities and features of public 
greenery, but also for users of different mobile devices. The research involved site visits to 
32selected  public parks and gardens in Barcelona (Spain) and focused on observations 
of users’ activities. The analysis of completing data give answers to the research 
questions related to the scope of ICT application to existing public parks and gardens. 
The results show that the relation between public greenery, people and technology (ICT) 
is different in selected public parks and gardens. The free wireless network covered only 
a few of them now, in some others also the system of visual information helps to gather 
that information from the Internet. An application of ICT mostly deals with: 1. an access 
to official web pages dedicated to public greenery in the city (the scope of information 
focused on location, access, information about possible activities and events, also 
history and features of parks and gardens, including their biodiversity), 2. the use of apps 
on smart phones, but just few of them are dedicated directly to selected parks and 
gardens, few others are focused more on general tourist information. Unfortunately, the 
scope of ICT application includes only selected public parks and gardens, and only their 
selected features (for example: architecture, sculptures, plants, also general information 
about their history and present, location and access, or planned social events). The 
application of ICT in the process of their programming development is pioneering, which 
means, that just the part of their existing attributes is used at present. At the same time, 
the results of research show that the application of ICT can influence the enhancement 
of public parks and gardens quality. The ICT is linked to the sphere of information and 
orientation related to identification and understanding the place, functionality, also to 
education but related only to selected issues of parks and gardens history and their 
characteristic plants, much less to the aspect of connectability and sociability including 
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communication between users. However, even if the application of ICT in public 
greenery is low at present, it shows that the New Technologies become one of the tool 
that is helpful for developing programmes of existing public parks and gardens, and can 
enhance their attractiveness. Application of ICT develop the design framework leading 
a new trends related to creation of public greenery accessible for all, including digital 
natives and digital immigrants. The outcomes of this STSM extend the knowledge about 
‘Creating CyberParks’ as a part COST Action TU1306 research. 

 

2. Background 

A typical thinking, related to creation of public parks and gardens by using only 
physical elements, is insufficient at present. Design process of smart cities, and their smart 
public spaces including public greenery - developed each year by application of new 
techniques and methods, and adaptation of new ideas - is also focused more on new 
technologies (Ylipulli J., Suopajärvi T., Ojala T., Kostakos V., Kukka H., 2014; Ylipulli J., 
Suopajärvi T., 2013). Designers use them to extend their creativity (Lawson B.,  1997). That 
process include also application of Information and Communication Technologies (ICT) 
as a tool use to increase, but also to make public spaces more attractive for users 
(Staedler R.L., 2013). Among these spaces there are also existing public parks and 
gardens, and application of ICT can be successfully used to develop their programmes.   

Public spaces have been always a subject of constant changes, especially today, in 
an age of rapid technological development, when the availability of mobile devices has 
enormously risen. Mobile devices, which number is raising each year correlate to a 
corresponding growth of data (Beigl M., Gellersen H.W., Schmidt A., 2001), include 
mobile phones, iPads, notebooks and others. They are already everyday objects 
considered as tools enhancing working, rest and entertainment abilities, and rising the 
quality of life (Weber K., Drüeke R. , Schulz A., 2007). They allow mobile access to all kinds 
of information and as the tools of communication they change social behaviors 
because people became today more digital (Negroponte N., 1996). A wide range of 
people’s everyday activities has started taking place digitally (Ampanavos S., Markaki 
M., 2014) and become a part of their outdoor lives (Thomas S., 2014). Many users of 
public spaces are also fascinated today by the digital world and represent “Digital 
Natives”. Some others, even if they were not born into the digital world but living in an 
age of rapid technological development, become fascinated by New Technologies 
and represent “Digital Immigrants” (Prensky M. 2001). They needs related to access to 
ICT will probably proceed next years and many of their everyday activities will be 
focused more and more on using different types of mobile devices – many public 
spaces are defined by mobility even now (Hampton K. N., Gupta N., 2008; Forlano L. 
2008). At the same time, the technologies are changing continuously. All types of mobile 
devices, especially mobile phones, are equipped with more computing capacities and 
“are associated with various additional services and games, which are becoming part of 
everyday life.” (Ahas R., Mark Ü., 2005). As the result of that progress, mobile devices 
users’ virtual activities become already visible almost everywhere. The capability to 
transmit data wireless of mobile devices, makes users expect that they can use mobile 
wireless broadcasting technologies to access the Internet anytime and anywhere 
(Forlano L., 2008). The use of wireless networks became more and more popular and is 
developed in many types of public spaces, including public parks and gardens (Gupta 
N., 2004; Hampton K. N., Gupta N., 2008; Glasner J., 2003) as significant spaces in the life 
of the city (Mackenzie A., 2006). They are, the same like other public spaces (Stadler R. 
L., 2013), adapted to various new trends. Application of ICT can be one of them, due to 
location of free Wi-Fi points in their area and as result of transforming the Internet into a 
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mobile service. The hotspots located in public spaces allow people connected to the 
Internet (Krishnan L.R.K., 2016) and became an important factor enhancing public 
spaces’ attractiveness by offering new services and satisfying an individuals’ need for 
access to information (Stadler R. L., 2013). Public spaces hold many types of their users’ 
activities and become multifunctional (Gehl J., 2011) because major urban functions 
and activities (for example: working, education, recreation, and many others) have 
been blurred today and are realized in any places (Gencel Z., Velibeyoglu K., 2006), also 
the boundaries between real and digital world is blurred (Graham S., Marvin S.,1996). At 
the same time many users of ICTs choose public spaces for diverse mix of uses among 
urban functions (Page S., Phillips B., 2003). Public parks and gardens, as a kind of public 
spaces in the cities, also follow that rules. In the context of digital connectivity and New 
Media promoted today (Psylidis A., 2013), many of them will also start taking place 
digitally, offering users not only physical, but also new digital activities. Both of that 
activities can exist at the same time and place in a complementary way (Ampanavos 
S., Markaki M., 2014) in public greenery. Today many people still need contact with 
nature (Louv, R. 2005.), and public parks and gardens become that kinds of public 
spaces where digital activities can exist in natural surroundings.  

For affirmation of all the dependencies listed above and based on literature review, 
it is necessary to conduct research directly focused on public greenery, to bring out the 
specifics of public parks and gardens, and describe the possibilities in a range of ICT 
application to the process of their programmes’ development focused on adaptation to 
temporary users’ needs and expectations. 

 

3. Purpose of the STSM and relevance to the COST Action TU1306 objectives 
 

3.1. The main purpose of the STSM 
 

Public parks and gardens are multifunctional spaces and important places 
generating different activities of city dwellers. Creation of their attractive programmes 
for all types of users is one of crucial aims to achieve during design process. On that 
background, the main aim of the STSM is to recognize the possibilities of ICT application 
to existing public parks and gardens to enhance their programmes. The programm 
means a plan of things that will be done or included in the development of something 
(Oxford Advanced Learner’s Dictionary, 2016), also the set of instructions. In the case of 
parks and gardens’ creation it is equate as a plan or schedule of different activities (or 
series of activities) to be followed in design (Learner's Dictionary, 2016). The programming 
of parks and gardens, as a part of design process in landscape architecture, is 
understood and defined as a process of “preparing an instructional program” or “the 
planning, scheduling, or performing of a program”, also “the act or process of planning” 
for a specific purpose which attend the increase the attractive and varied offer of rest 
and recreational activities for all potential users of public greenery (What Role Can 
Programming Play in Creating Safer Parks?, 2009). Programming is also described as a 
process made the project successful and used many different physical attributes 
(Gottfredson J. A., 2014). 

The examples of public greenery in Barcelona – the smart city, and also one of the 
biggest European capital cities with long tradition of public parks representing different 
types – are appropriate for that study. The main goals and objectives of the research are 
focused on the present situation of public parks and gardens, and related to explore 
and evaluate their existing programmes including an identification of their users’ 
behaviors - programmed and organized spontaneously physical activities of all users and 
digital activities of mobile devices’ users. One of the objectives is also to recognize the 
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synergy and connections among the ICT and features, facilities and other programme 
elements  already located in public parks and gardens to show the scope of ICT 
implementation to public greenery at present. The possibilities of ICT application are also 
recognized in the context of selected spheres influenced the enhancement of public 
parks and gardens’ quality, such as, for example: functionality, variety, connectability, 
sociability, orientation, legibility, security, etc. 

 

 

The main research questions related to application of ICT in programmes of existing 
public parks and gardens in Barcelona include as follow: 

 

Questions related to users’ activities application of ICT: 

- What are users’ activities in public parks and gardens at present?  

- Are there any digital activities?  

- Which activities dominate in public parks and gardens at present? 
 

Questions related to the present programmes of public parks and gardens and 
application of ICT 

- What characterizes programmes of public greenery at present? Are the programmes 
aimed for users of mobile devices? 

- Is the ICT implemented to the programmes of public parks and gardens?  

- To which facilities and features of public parks and gardens is the ICT linked? 

- What is the scope of ICT application to existing programmes  of public parks and 
gardens?  

 

Questions related to the spheres of public spaces’ quality and application of ICT: 

- To which aspects of public parks and gardens’ quality is the ICT linked at present? 

 

 

3.2. The relevance to the COST Action TU1306 objectives 
 

The main aims of the COST Action TU1306 “CyberParks” deals with fostering 
knowledge about the relationships between Information and Communication 
Technologies (ICT) and public spaces, including public parks and gardens. The STSM, 
related to the research of CyberParks Working Group 4, contributes to the development 
of an analytical framework of ‘Creating CyberParks’ in multiple ways. The research 
contributes to recognize examples and searching for new ideas of ICT application to 
public parks and gardens what affects increasing knowledge in this area. It is helpful to 
recognize the processes of public greenery changes at present, but also allow to 
forecast and understand one of the ways of their development in near future. At the 
same time, the research is corresponding to design framework of public parks and 
gardens showing how their programmes can be developed by application of New 
Technologies and how they can be adapted to increasing needs of mobile devices’ 
users. It is also helpful to describe and understand what can be the added values to 
public parks and gardens resulted by application of ICT to their programming process, 
including increase of their quality and attractiveness. 
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4. Description of the main work carried out during the STSM 
 

These research were conducted between 2nd and 19th of September 2016 and has 
taken place in Barcelona (Spain) in cooperation of Host institution of Universitat 
Autònoma de Barcelona, Geography Department. 

Barcelona has been selected for the STSM research as one of the European smart 
cities (Bakici T., Almirall E., Wareham J., 2013, Capdevila I., Zarlenga M.I., 2015). At the 
same time it is in the Top 5 Smart Spanish Cities (Peris-Ortiz M., Bennett D., Pérez-
Bustamante Yábar D., 2017) developed the interest of ICTs implementation to many 
spheres of business and economy as strategic sectors of the city (ICT Sector in 
Barcelona, 2012; ICT is now a mark of Catalonia’s identity, 2016), but also on the spheres 
of enhancement of living standards for city dwellers (Urbano J., 2016) and development 
of public spaces by using New Technologies (Oliva, A., 2004; What is 22@Barcelona?; 
Yigitcanlar T., 2008). Many initiatives started last few years aims to consolidate 
Barcelona’s position “as one of the leading cities worldwide in implementing smart city 
strategies” (A smart model for Barcelona's public spaces, 2016). The idea to focus the 
research on Barcelona’s public parks and gardens was justified and resulted from the 
city’s huge potential of public greenery related to their diversity and long tradition 
related to the new technologies implication started already at the end of 19th century 
(Hochadel O., Nieto-Galan A., 2016). Public parks and gardens, since they become the 
definitive elements of the city's language last two centuries, have been taken as the 
main focus on urban development and city growth (Sürer I. A., 2016).  

The description of main work carried out during the STSM provides a brief overview of 
the works that were conducted to selected public parks and gardens in Barcelona to 
gather an information about the possibilities of ICT application to their programmes. The 
research included two main phases: preparations (initial works), and site visits connected 
to the data analyzes.  
  

4.1. Initial works 
 

A. Review of information 
 

The preliminary works were initiated before the STSM began and were focused on 
gathering information from many sources, including literature and web pages. The 
researcher initiated searching for information about main relationship between public 
spaces and application of ICT in the context of designing public parks and gardens. The 
review of completed diverse introductory information - included issues related to the role 
of free Wi-Fi hot spots in public spaces, new trend of public spaces’ development 
towards digital, behaviors of users in public spaces and use of mobile devices – was 
presented as the introduction part of the STSM’s description (Chapter 2. Background).  

First days after coming to Barcelona, the researcher has continued gathering 
information and focused on the specific of public greenery in the city, including detailed 
information about history and development of public parks and gardens. A lot of 
valuable information about public greenery were taken from web pages dedicated to 
the city of Barcelona (e.g. Parks and gardens, 2016) and administrated by Barcelona 
City Council (Parks - Àrea Metropolitana Barcelona, 2016). They become good sources 
of current facts related to parks and gardens selected to detailed study, their 
characteristics, programmes and activities organized for users, events, points of interest, 
as well as application of ICT. 
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B. Selection of public parks and gardens to detailed study 
 

This STSM has taken place in Barcelona (Spain) and, as it was mentioned above, 
based on it’s potential of the diversity of public greenery. The second step was to make 
the selection of public parks and gardens to further study. This selection obtained from 
literature review including publications and reports presented the metropolitan parks 
and gardens in Barcelona, and official web pages of the city related to the public 
greenery (Didactic materials and publications - Àrea Metropolitana Barcelona, 2016; 
Parks - Àrea Metropolitana Barcelona, 2016; Parks and gardens, 2016;  Parks and 
squares, 2016).  

With a view to  expect a broad spectrum of results, the study required to include 
public parks and gardens representing different types, sizes, location in the city, history, 
time of laid out or main development, main functions, diversity of their programms, etc. 
Therefore, among the different examples characteristic for Barcelona, were selected the 
following 32 public parks and gardens located in different  areas of the city including 
selected districts: El Poblenou, Gracia, Les Corts, Sants Montjuic, El Poble Sec, Sant Antoni 
(Fig. 1). 

 

 
 

Fig. 1 Location of public parks and gardens selected to detailed analyses  

(https://www.google.pl/maps/place/Barcelona,+Prowincja+Barcelona,+Hiszpania/@41.
3947688,2.0787279,12z/data=!3m1!4b1!4m5!3m4!1s0x12a49816718e30e5:0x44b0fb3d4f47

660a!8m2!3d41.3850639!4d2.1734035) 
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Public parks and gardens selected to detailed analyses have been classified in 5 
main types, according to the specificity of Barcelona’s urban greenery. The typology 
presented the main division of public greenery was taken from the website published by 
Barcelona City Council (Barcelona’s great green lungs, 2016; Parks and gardens, 2016) 
and included: historic parks and gardens (many parks laid out between the 18th and 
first half of 20th century), thematic parks and gardens (public greenery dedicated to 
certain plant species), and urban parks and gardens (different recreational areas within 
cities par excellence, in contact with nature and very close to the inhabitants). From the 
type of urban parks and gardens two more different types were separated, considering 
their specifics related to the time of their laid out (mainly last 2 decades) and distinctive 
features (industrial elements). They represented: modern parks and gardens, and 
postindustrial parks and gardens. All 32 public parks and gardens selected to detailed 
study assigned to above-mentioned 5 main types have been listed in Table 1. 

 

Table 1. Public parks and gardens in Barcelona selected to detailed study 
 

MAIN TYPE NAME  
of public park or garden 

URBAN 
(3) 

Jardins de Teresa de Calcuta, Parc del Carles I, Parc de les 
Cascades 

HISTORIC  
(6) 

Parc del Laberint d’Horta, Parc Güell, Jardins del Teatre Grec, 
Jardins de Laribal, Jardins de Joan Margal, Parc de la Ciutadella 

MODERN  
(6) 

Parc Central de Nou Barris, Parc de Can Rigal, Parc del Centre del 
Poblenou, South East Costal Park and Auditoriums, Parc de Diagonal 
Mar, Parc Lineal Garcia Fària (Parc del Maresme) 

POSTINDUSTRIAL 
(7) 

Parc de Joan Mirò, Jardins de les 3 Xemeneies, Parc del Clot, Parc 
de l’Estació del Nord, Parc Crueta del Coll, Parc de l’Espania 
Industrial, Parc de la Barceloneta 

THEMATIC 
(10) 

Parque de Cervantes, Jardi Botànic Històric, Jardi d’Aclimatacio de 
Montjuic, Jardi Botanic de Barcelona, Parc del Mirador del Poble 
Sec, Jardins de Walter Benjamin, Jardins de les Horted de Sant 
Bertran, Jardins de Mossèn Costa i Llobera, Jardins de Joan Barrosa,  
Jardins de Mossèn Cinto Verdaguer 

 

 
C. Free Wi-Fi points in public parks and gardens  
 

The preliminary study on application of ICT to public parks and gardens in Barcelona 
took into account also an overview of the current free access to the Internet in public 
greenery in the city to provide information about the location of free Wi-Fi points built 
and supervised by Barcelona City Council. The information was taken from the widely 
available for all the Wi-Fi map of Barcelona (Free WiFi Hotspots in Barcelona, 2016). The 
relationships between location of free Wi-Fi points and public parks and gardens 
selected to detailed study have been verified during site visits as one of important initial 
works influenced the results of possibilities of ICT application to public greenery. The 
results are presented in Table 2.  
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Table 2. Verification of free Wi-Fi points’ locations in selected parks and gardens in 
Barcelona 

 

LOCATION of free Wi-Fi points 

Free Wi-Fi accessible 
for parks’ users 

Free Wi-Fi inaccessible  
for parks’ users 

Nr. NAME  

of public park or garden 

In public 
greenery 

Close  
to public 
greenery 

In buildings 
outside 
public 
greenery 

In long 
distance 
from public 
greenery  

1. Jardins de Teresa de Calcuta   ν  

2. Parc del Carles I    ν 

3. Parc de les Cascades    ν 

4. Parc del Laberint d’Horta  ν   

5. Parc Güell ν    

6. Jardins del Teatre Grec   ν ν 

7. Jardins de Laribal   ν ν 

8. Jardins de Joan Margal   ν ν 

9. Parc de la Ciutadella ν    

10. Parc Central de Nou Barris    ν 

11. Parc de Can Rigal    ν 

12. Parc del Centre del Poblenou ν    

13. South East Costal Park and Auditoriums   ν  

14. Parc de Diagonal Mar   ν  

15. Parc Lineal Garcia Fària  
(Parc del Maresme)  ν   

16. Parc de Joan Mirò ν    

17. Jardins de les 3 Xemeneies  ν  ν 

18. Parc del Clot   ν  

19. Parc de l’Estació del Nord ν    

20. Parc Crueta del Coll ν    

21. Parc de l’Espania Industrial ν    

22. Parc de la Barceloneta    ν 

23. Parque de Cervantes  ν   

24. Jardi Botànic Històric   ν  

25. Jardi d’Aclimatacio de Montjuic ν    

26. Jardi Botanic de Barcelona    ν 

27. Parc del Mirador del Poble Sec    ν 

28. Jardins de Walter Benjamin    ν 

29. Jardins de les Horted de Sant Bertran     ν 

30. Jardins de Mossèn Costa i Llobera    ν 

31. Jardins de Joan Barrosa    ν 

32. Jardins de Mossèn Cinto Verdaguer    ν 
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Nowadays, Barcelona’s Wi-Fi is one of the largest networks of free Internet in Europe 
(Free WiFi Hotspots in Barcelona, 2016). Even though there is municipal free Wi-Fi network 
implemented and widely available in many public spaces in the city, in the case of 
public greenery the presence of hotspots in its area is low. Free Wi-Fi points dedicated to 
public greenery were recognized only in 8 from 32 selected public parks and gardens. At 
the same time, they stay in different relations to the area of public greenery (Fig. 2). The 
various locations of free Wi-Fi points include: 

- buildings located in public parks and gardens’ surroundings, where the free Wi-Fi 
network is dedicated to users of institutions or other public service housed there - 
the access to the Internet for parks’ users is low or not available (to long distance, 
low quality of signal, insufficient Internet coverage, etc.); 

- public spaces usually located close to public parks and gardens or in their near 
surroundings, where the access to the Internet for parks’ users is not direct but 
possible in some areas of parks and gardens because of the Internet coverage; 

- public parks and gardens where free Wi-Fi points are directly dedicated to users of 
public greenery, and the locations of free Wi-Fi points include:  

- an entrance area of the park or garden where the Wi-Fi bollard is visible for 
users; 

- parks or garden territory - the hotspots are located in their different zones. 
 

             
a)               b)         c) 
 

Fig.2. Location of hotspots in public greenery, a) in buildings outside the park (Parc de 
Diagonal Mar) (Free WiFi Hotspots in Barcelona, 2016), b) in the entrance area of the 

park (Parque de Cervantes) (photo: K.Kimic, 09.2016), c) in different zones of the park 
(Parc de la Ciutadella) (photo: K.Kimic, 09.2016; Free WiFi Hotspots in Barcelona, 2016) 

 

4.2. Site visits and analyses 
 

To learn more about public parks and gardens in Barcelona in the context of ICT 
application to their programmes, the method of site visits was included as a main part of 
the STSM research. The researcher spent much time on single visits to selected 32 
representatives of public greenery during the stay in the city. The visits were performed 
each day and related to spend minimum 1,5 hours in each public park or garden. The 
weather conditions (for example: sunny days, mostly high or very high temperatures, 
etc.) in the period of STSM were very conductive to stay outdoor longer, thus the number 
of site visits and the time spent in selected public parks and garden could be extended 
or regulated, also due to their big area or high diversity of facilities and features. 

The site visits were related to the observations of public parks and gardens’ users in 
order to collect information about they activities. The observation of participants was 
chosen as one of the methods used in a variety of disciplines, well established in case 
studies  and often used to generate new ideas (Kawulich B. B., 2005; McLeod S. A., 2015). 
This method was also easy to conduct during single visits to public greenery, and based 
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on simply records what can be seen during the time spend in selected parks and 
gardens. The observations, if possible, were also supported by short interviews with 
mobile devices’ users. In order to ease the data collection during site visits, the 
researcher made notes as the primary way of capturing the information about users’ 
activities in public parks and gardens.  

Observations focused on public parks and gardens users were conducted to 
recognize their activities: physical and digital related to the use of mobile devices and 
their types. Comparative analyses of users’ activities in all 32 parks aimed to recognize 
any relationships between them, and also to evaluate which of them dominate in public 
greenery, as well as which of them are related to application of ICT. The issue of ICTs 
implementation to public greenery were elaborated towards the development of public 
parks and gardens’ programmes at present. With regard to this sphere of ICT application, 
raised from the Internet review (mostly related to the web pages and apps dedicated to 
public greenery in Barcelona), the study conducted in selected public parks and 
gardens followed also that topic. All information about users and their activities in public 
greenery gathered during site visits and observations were analyzed to evaluate their 
connections with programme elements of public parks and gardens, as well as 
application of ICT. Therefore, the further observations were related to characteristic 
facilities, features and other programme elements used in public greenery, and focused 
on identification, to which of them is the ICT linked at present. In that context, performed 
observations were also helpful to recognize any other ways of gathering information 
about application of ICT during the time spent by users in public parks and gardens, 
except their individual review of Internet sources or the presence of Wi-Fi posts. 
Application of ICT was also verified with the short interviews with users of mobile devices 
asked randomly during the site visits. All observations performed during site visits were 
supported by taking photos (as another form of data documentation) of users’ activities 
and characteristic facilities, features and programme elements of public parks and 
gardens, including these related to ICT application. 

The last step of the research was a kind of attempt to verify how the application of 
ICT can influence the enhancement of public parks and gardens quality in the context 
of selected spheres related to: functionality, information and orientation, education, 
connectability and sociability, security, etc. 

 

5. Description of the main results obtained 
 

5.1. Users’ activities in public parks and gardens and application of ICT 
 

In all 32 public parks and gardens selected to field studies in Barcelona were 
observed users focused on different activities. Next, their activities were named and 
classified into 2 main types: physical activities and digital activities related to the use of 
mobile devices.  
 

A. Users’ physical activities represent 2 main groups and include: 

- popular physical activities related to rest and selected forms of recreation, such as 
walking, dog walking, sitting on benches; sitting, lying or playing on the grass, 
watching other users or surroundings, meetings and conversations with friends, 
playing Pétanque, playing on children playgrounds, bike riding, running; 

- less available physical activities included selected popular games and team sports 
(for example: football, basketball, volleyball, etc.) or other activities involving 
movement (for example: inline skating, boating, etc.). 
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Users’ physical activities representing the first group (popular physical activities) were 
accessible and observed in all public parks and gardens. They dominated in public 
greenery, because not all observed users used mobile devices. Many of them came to 
the public park or garden to spent time outdoor focused just on physical activities. Users’ 
physical activities representing second group were performed only in selected public 
parks and gardens and classified as less available, because their realization could be 
possible not everywhere. They required special sport fields or other equipment. The lack 
of selected dedicated equipment eliminated some physical activities from public parks 
and gardens, what can be found as a restrictive factor in the context of programming 
public greenery. 
 

B. Users’ digital activities related to use of different mobile devices represent 2 main 
groups and include: 

 

- popular digital activities, such as talking on the phone, taking and sending selfies 
and other types of photos, texting and sending messages, surfing in the Internet; 

 

- rare digital activities, such as using mobile apps (observed only in 3 parks) and 
working with mobile computers (observed only in 2 parks). 

 

    
     a)                   b) 

 

     
      c)           d) 

 

Fig.3. Mobile devices’ users in public greenery – selected examples, a), b) surfing in the 
Internet, taking photos, sending messages, talking by the phone, etc. (Parc de la 

Ciutadella) (photo: K. Kimic, 09.2016), c) using mobile apps (Parc de l’Espania Industrial) 
(photo: K. Kimic, 09.2016), d) working with a mobile computer (Parc de Joan Mirò) 

(photo: K. Kimic, 09.2016) 
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Users’ digital activities representing the first group (popular digital activities) were 
accessible and observed in all public parks and gardens. They were characteristic for all 
mobile devices’ users – one or more of above-mentioned activities from this group were 
realized during users’ stay in public greenery. They were accessible not only through the 
free wireless network, so the limited free access to the Internet in many public parks and 
gardens was not found by users as the restrictive factor. They used different types of 
mobile devices – the most popular were mobile phones, then mobile computers such as 
iPads or tablets, and notebooks at the very end. Users’ digital activities representing 
second group were much less often observed and performed only in a few public parks 
and gardens. For example, the researcher met people used mobile apps only in 3 parks 
(Parc Güell, Parc de l’Espania Industrial, Jardins de Mossèn Costa i Llobera) what means, 
that the digital activities related to the use of mobile apps were limited because just a 
few of them were directly or vicariously dedicated to public greenery. At the same time, 
users working with mobile computers and spent on that activity more than 30 minutes 
were observed only in 2 parks (Parc de Joan Mirò, Parc del Centre del Poblenou) 
located close to business area. 

Other very interesting results of performed observations allowed to recognize, that 
most of users’ physical activities listed in their first group (popular physical activities) were 
performed simultaneously with selected digital activities. For example, many people 
used mobile phones to make phone calls, take selfies or photos of surroundings during 
the walk and dog walk, or during meetings and conversations with friends. Others used 
mobile phones or MP3s to listen to the music not only during walking but also at the time 
they were riding a bike or running. Selected digital activities needed to focus more 
attention on the screen of mobile device, such as texting, sending massages and photos 
or surfing in the Internet, were performed during the time spend outdoor on sitting on 
benches, sitting or lying on the grass, etc. The results shows, that contemporary users of 
public parks and gardens function very efficiently in both real and digital worlds at the 
same time. 

 

5.2. Present programmes of public parks and gardens and application of ICT 
 

The research focused on Internet review in the context of ICT application to 
programmes of public greenery in Barcelona and deals with mentioned below selected 
aspects. The results of performed review show, that gathering information about ICT 
application to public parks and gardens’ programmes consider 2 main spheres: 

 

- the first sphere deals with the possibilities of gathering information from the Internet. The 
results of that source review show, that there are official web pages dedicated directly 
to public greenery (for example: Parks - Àrea Metropolitana Barcelona, 2016; Parks and 
gardens, 2016). The scope of accessible information about all Barcelona’s public parks 
and garden is not so wide, but includes different aspects as follow: main data (name of 
the park or garden, address, location related to digital map of the city), accessibility 
(opening hours, access by public transport, etc.), short characteristics of public 
greenery (their history, biodiversity, art and architecture, landscaping and design 
including selected facilities and features of their programmes), attractions related to 
the possible activities and events, publications, also information about their 
management and services. All of that information are accessible online;  

 

- the second sphere deals with a mobile apps representing different categories. There 
were recognized 11 different thematic mobile apps. The results of that review show, 
that there are accessible only several apps directly dedicated to public greenery and 
at the same time they cover not all public parks and gardens in the city, or deal with 
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the series of public parks and gardens representing the type of thematic parks – many 
representatives of other types are not included. The second group of mobile apps is 
only vicariously dedicated to public greenery. They mostly support the thematic related 
to the travel and tourism or culture, much less often they deals with the categories of 
education and gaming. Almost all mobile apps can be used offline, some of them are 
accessible also online (Table 3).  

 

Table 3. Mobile applications directly and vicariously dedicated to public greenery in 
Barcelona – a review of collected examples 

 

Accessibility Name of mobile 
application 

Main 
category 

Supported 
thematic  

Relation to 
public 
greenery 

Payment 
mobile 
devices 

Internet 
connection 

Botanic itinerary 
around the 
thematic gardens of 
Montjuïc 

travel and 
education 

- plants families and 
species 

- biodiversity  

- animals 

directly 
dedicated 

free iPhone or a 
device with 
Android 

- offline 

App Infoparcs - 
Google Trekker 
dedicated to PARKS 

travel - description  
of 40 parks 

- activities in parks 

- points of interests 

- didactic materials 
and publications 

directly 
dedicated 

free iPhone or a 
device with 
Android 

- offline 

ArboLapp education - description and 
illustrations of 
plants’ species 

- glossary 

directly 
dedicated 

free iPhone or a 
device with 
Android 

- offline 

Parks and Squares 
Barcelona  

travel - localization 

- description and 
photos of parks and 
squares 

directly 
dedicated 

not free iPhone, 
iPad, and 
iPod touch 

- offline 

Park Güell, Official 
Guide to the 
Monumental Zone  

education - culture 

- architectural style 
of a genius Gaudí 

directly 
dedicated 

free iPhone, 
iPad, and 
iPod touch 

- offline 

Gaudi's BCN tourism - artist and his works vicariously 
dedicated 

free not 
available 
for tablets 

- online 

- offline 

Barcelona Official 
Guide. The city of 
Gaudí 

travel and 
tourism 

- artist and his works vicariously 
dedicated 

free iPhone, 
iPad, and 
iPod touch 

- offline 

Barcelona Metro 
Walks 

travel and 
tourism 

- audio travel guide vicariously 
dedicated 

free  - offline 

JOAN MIRÓ App travel and 
culture, 
education 

- artist and his works 

- city guide with 
localization of 
selected works 

- Park de Joan Mirò 
and it’s sculptures 

vicariously 
dedicated 

 iPhone, 
iPad, and 
iPod touch 

 

22@Barcelona (the 
innovation district) 

travel and 
culture 

- urban planning 
project 

- historic and artistic 
heritage  

- urban & 

vicariously 
dedicated 

free not 
available 
for tablets 

 

- online 

- offline 
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technological 
innovation 

- public & cultural 
spaces 

Ciutadella Park 
Jigsaw Puzzle 

puzzle, 
gaming 

- collection of the 
best games for 
puzzle dedicated to 
the city and 
country attractions 

vicariously 
dedicated 

free tablet or 
smartphone 

- offline 

 
With regard to the issue of ICT application, the review of Internet sources and 

observations conducted during the site visits to Barcelonas’ public parks and gardens 
were elaborated towards their programming development and focused on the 
recognition of their characteristic facilities, features and other programme elements. The 
results show, that even there is much information accessible on web pages related to 
almost all programme elements of public parks and gardens, searching them during 
time spent in public parks and gardens can be difficult for some mobile devices’ users 
because of the limited free wireless network. At the same time, the thematic of 
accessible mobile apps is focused only on selected aspects and related only to selected 
facilities and features of parks and gardens. They include examples of architecture 
(historical buildings, pavilions) and selected sculptures or monuments (mostly art works of 
2 famous artists – A. Gaudi and J. Mirò). Other characteristic facilities and features 
including potential attractors are left out, such as postindustrial architecture and 
different technical elements transformed into sculptures and strongly exposed in 
postindustrial parks, or graffiti walls individualized their selected zones. The results show 
also, that outstanding plants, their species and collections presented mainly in all 
thematic parks and gardens (but also in selected parks representing different types) are 
these elements of their programmes which are most linked to the ICT. At the same time, 
the application of ICT to this group of programme elements is the most exposed in public 
parks and gardens by their physical elements (information boards).  

 

An identification how are the New Technologies linked to programme elements of 
public greenery, was one of the important tasks. The results of observations performed in 
all 32 public parks and gardens selected to detailed study show, that there are limited 
ways to achieve that information during the time spend by users in public parks and 
gardens. Except the free Wi-Fi posts – the symbols of the accessible wireless network - 
highlighted in different zones of public greenery or in their close surroundings, only 
information boards are the physical elements informed users about the application of 
ICT to programmes of public greenery. There were recognized 2 types of that boards - 
elements of a spatial information system characteristic for public greenery of 
Barcelona’s metropolitan area and supervised by Barcelona City Council (Fig. 2): 

 

- big yellow or green boards - with main information about parks and gardens 
(location, address, list of rules), including elements of smart city: QR codes linked to 
the AMB Barcelona web pages, apps and parks and gardens’ description; 

 

-  small green boards - with main information about plants (their names, also 
monument trees), including also elements of smart city: QR codes linked to the 
mobile apps or web pages dedicated to plants, and descriptions of species, etc. 
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a) b) 

 

Fig. 2  Information boards used ICT - characteristic elements of Barcelonas’ public 
greenery, a) big boards dedicated to public parks and gardens (Jardi Botànic Històric), 

b) small boards dedicated to plants’ species (Jardins de Mossèn Cinto Verdaguer) 
 

Other results show, that the group of smart urban furniture used New Technologies 
applied to public greenery is represented only by some light posts used solar panels to 
power the system of lighting and monitoring cameras. They were recognized in selected 
public parks and gardens (for example: Jardi Botànic Històric, Parque de Cervantes, 
Jardins de Mossen Costa i Llobera, Jardins de Mossen Cinto Verdaguer).  

 

5.3. The spheres of public spaces’ quality and application of ICT: 
 

At the same time, the results of research show that the application of ICT can 
influence the enhancement of public parks and gardens quality. The ICT, by the wide 
access to the all information in the Internet, is linked the most to the sphere of 
orientation, legibility, security and functionality to help users with a better identification 
and understanding the place they spend time outdoor. It has a partial impact on the 
sphere of adaptation related to users needs and expectations focused on the use of 
New Technologies in public greenery, and also sociability and connectability resulted by 
the enhancement of public parks and gardens offer for users of mobile devices and 
possibility of digital and physical communication between them.  

 
6. Conclusions and comments 
 

The current approach to public greenery programming should based on a holistic 
approach to bring out the connections between the spaces, their users and New 
Technologies, and attend creation of attractive, multifunctional public spaces 
addressed to different types of user. Just as it was in history, even today the adaptation 
of public parks and gardens to new functions (the extension of their offer) is crucial for 
their existence. It is caused by civilization changes, in particular resulted from an increase 
of their users’ needs and expectations. Today, when we are wrestling with many 
problems related to the lack of greenery in urban areas, existing parks and gardens laid 
out some decades ago are the spaces of the largest share of nature in many cities, but 
they also becomes important places for rest and recreation for many people.  
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The programmes of existing public parks and gardens are usually complex but 
focused more on their physical elements. In many cases, they are insufficient for users, 
especially in the context of increasing their needs, which are changing very fast and 
focused on digital activities development today. Many aspects of parks and gardens, 
including their interesting history and unique facilities are unappreciated or not enough 
exposed. Also many users still think stereotypical and they equate the increase of public 
greenery only with changes of their physical equipment.  

 

The development of programmes of existing public parks and gardens should be 
focused more on how to maximize their use and potential of all resources. An effort to 
increase their offer for users will be smaller, if their already existing facilities and features 
(which are building their characteristic, are recognizable in the context of the place, 
either distinctive from other spaces in their surroundings, etc.) will be priority. In that 
context, the physical elements can be still the basis of their programmes. But nowadays, 
public parks and gardens develop from physical towards digital and both of that 
spheres exist and are connected to each other in one space. 

 

Application of ICT to public greenery is also usually limited to selected topics and 
elements at present, what indicate that the programmes of many parks and gardens still 
have potential for their development, including application of New Technologies. The 
users of public greenery are also changed. Many of them stay inseparable with their 
mobile devices and need to stay connected to the Internet anytime and anywhere. 
Different activities coexists in the same time and space in many types of public greenery. 
That amalgamation of physical and digital activities can be perceived today as an 
opportunity to increase the attractiveness of public parks and gardens. At the same 
time, the application of ICT to existing facilities and features as activity generators can 
attract and increase positive and multifunctional use of public greenery. Therefore, parks 
and gardens could or should be more digital just like they users to become modern and 
attractive. Application of ICT is one of the tools allows to achieve this objective use of 
existing features and facilities, and at the same time use the free wireless network as the 
key attribute. It can be one of crucial and purposeful ways to enhance the programmes 
of public parks and gardens, and a new possibility to make them more attractive for all, 
including the users of mobile devices.  

 

The ICT implementation to that types of public spaces will be “not only luxury, but a 
necessity” (Herold D. K. , Sawhney H. , Fortunati L., 2013) in near future, and one of the 
key way engaging mobile devices’ users to come to public parks and gardens and 
activate them to use the mobile devices outdoors spending more time in public 
greenery. 

 

Regardless of the ICT application in programmed or spontaneously performed digital 
activities, the users of public greenery snap up many types of mobile devices and stay 
connected to the Internet. It shows, that the digitalization process of public parks and 
gardens is characteristic today and become the evidence of the new trends in their 
transformation. Searching for new alternatives, such as application of New Technologies, 
can change not only users’ believes and they perception of public greenery, but also 
change the designers’ point of view. It is enough to expect that they will play important 
role on the concepts of existing public greenery redevelopment, but also designing of 
new parks and gardens supporting their ongoing evolution. It proves, that the process of 
ICT application to public parks and gardens programmes transform them towards 
CyberParks – the space, “where nature and cybertechnologies blend together to 
generate hybrid experiences and enhance quality of life” (CyberParks, 2014). 
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7. Personnel Benefit and mutual benefits for the Home and Host institutions 
 

The researcher is very grateful to the Host institution and Prof. Montserrat Pallarès 
Barberà for the invitation and possibility to achieve the aims and objectives of this STSM 
in Barcelona, Spain.  

 

The opportunity of the research in this city was enable to increase the researcher’s 
knowledge, as well as the theoretical framework deals with programming and design of 
public parks and gardens related to new trends of ICT implementation. Due to this STSM 
the complex information gathered during the time spent in Barcelona and also 
examples of ICT application to public greenery recognized there, can be introduced to 
the didactic process of teaching students of landscape architecture at Warsaw 
University of Life Sciences. The gathered knowledge and examples of ICT application to 
public parks and gardens recognized during the STSM will also increase the researchers’ 
practical skills related to design of public spaces, and can be used as a source of 
inspirations. 

 

The Host institution met new experiences related to the issue of searching a new 
ways of programming public parks and gardens as the stage of design process, and also 
new perspectives of the practical use of  ICT application to public greenery.  

 

8. Follow-ups   
 

Further collaboration could be related to the use of a mobile application (app) WAY 
CyberParks to selected Barcelonas’ public parks and gardens to gather more detailed 
information about their users’ opinions helpful to change that spaces into CyberParks. 
The research could be also continue and the ability to carry out the similar studies in the 
same parks and gardens in Barcelona next years would increase the knowledge about 
them and initiate the monitoring progress of ICT application to their programmes. The 
methods proposed in this STSM could be also apply to public parks and garden in 
different smart cities in different countries to evaluate the way of new trends 
development in public greenery in Europe, also to compare the similarities and 
differences in the field of New Technology implementation in public greenery. 

 

The results of research would be published in an article or series of articles related to 
the topic of ICT application to public parks and gardens, as well as new trends of public 
greenery design. 
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