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Abstract: This article focuses on the comparison and perception of the potential of water’s surface 

in selected parts of the waterfront in two contrasting cities. The aim is to define the potential of the 

water’s surface in terms of psychology and its effects on climate. The analysis was performed on the 

example of Prague with its waterfront on the river Vltava, and Santa Cruz de Tenerife with its At-

lantic coastline. Data was sourced from maps, questionnaire surveys and interviews with waterfront 

users during October 2020. The research showed a higher importance of the water’s surface for users 

in Prague, than in Santa Cruz. The main finding is that the psychological perception of the water-

front by its the users is affected by the possibility of a visual contact with the water’s surface, the 

design and composition of the space, and the climate situation of a site affected by the presence of 

an urban heat island (UHI). The results promote an adherence to ecosystem-based approaches in 

future design projects and modifications of existing public spaces. The purpose of the work is to 

open a broader debate on the sustainability of the potential of waterfronts and their positive impact 

on human health. 
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1. Introduction 

Water is a vitally important substance that distinguishes the Earth from the other 

planets of the Solar System [1]. In its liquid and frozen state, water covers 75% of Earth’s 

surface. The total volume of water on Earth is 1.39 billion cubic kilometers [2]. A key role 

in this study is played by water as part of the urban and architectural composition. Wa-

terfronts, from the perspective of the psychology of perception, are a unique element in 

the city’s natural landscape. The aim is to identify the potential of these valuable urban 

elements as users perceive them. 

1.1 The importance of the water’s surface 

According to Önen [3], the effects of water as an element in urban planning involve 

both aesthetic and functional effects. Aesthetic effects cover the general perception of the 

water’s surface. This includes visual, sonic, tactile and psychological effects. 

The primary force attracting the inhabitants of an urban environment to water is the 

visual effect of the water’s surface. This effect mediates a sense of belonging between the 

water’s surface and the sky and opens up a new dimension [4]. According to Herzog [5], 

the preference of water as a visible feature is referred to as hydrophilia. The study of Bulut 

and Yilmaz [6] on the visual assessment of the quality of aquatic environment showed 

that the most popular category of visual perception is urban aquatic scenery with [visual 

quality point (VQP) = 6.0391] and scenery of waterfalls (VQP=5.88594), whereas the least 

preferred category is river scenery (VQP=3.5547).  

The sound of water has a generally soothing effect [7], whether it is the rhythmic 

repetition of the sound of waves breaking on the shore, or the continuous bubbling of a 
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stream. By the movement of water, sources of the sound of water are either static or dy-

namic. The sound of sea waves has an inspirational effect. Since the 1970s, its positive 

impact on the human psyche had stimulated the reproduction of the sound of waves for 

commercial use as “The Psychologically Ultimate Seashore” [4]. This and other similar 

recordings highlighted the romantic quality of the water’s surface. The sound of this ele-

ment had served as an inspiration and theme for many musical works since early history 

[8]. 

On the other hand, the character of tactile effects is personal. Description cannot re-

place the sensation we get from rain falling on our face, from the mist surrounding water-

falls, or from diving into the waters of a sea or lake. According to Hattapoğlu [9], diving 

into water is an escape of sorts from the physical world. 

1.2 The effect of the water element on human health and psyche 

Bachelard [10] assumed that aesthetic value of water lies in its naturalness. In com-

pliance with psychological theory, naturalness enhances wellbeing and activates social 

and exploratory behaviour [11]. We know that psychology is the science studying human 

experience and behaviour [12]. It is experience that differs between individuals. If we 

want to understand someone’s relationship to nature and the environment, we need to 

understand their individual needs for contact with nature, their aesthetic approach to na-

ture and their environmental awareness [13]. There are two types of need for contact with 

nature: individuals with a higher need for contact with nature seek ways of spending as 

much time in the countryside as possible. They are fascinated by the world of nature and 

attracted to it. On the other hand, individuals with a lower need for contact with nature 

are indifferent to it. Differences in individuals’ intensity of aesthetic experience from con-

tact with nature are defined by their aesthetic approach to it [14]. Inner motivation to-

wards the protection of the natural environment is manifested in individuals with a higher 

environmental awareness [15]. An individual with such an orientation is aware of the en-

vironmental context of life and seeks ways how to be more considerate of nature. The 

need for contact with nature cannot be summarised in a single definition [12]. 

In terms of psychology, the effects of the water’s surface on individuals come under 

environmental psychology or ecopsychology. This discipline deals with the principles of 

understanding in oneself the impacts of the external environment. It sees human life as a 

conscious part of the planet’s ecological community [16]. Although this discipline is rela-

tively young, it is essential for the understanding of human thinking and behaviour, as 

well as for the description of all the other psychological processes, and also for the appli-

cation of psychology in improving one’s everyday life [17]. The research of M. D. Velarde 

et al. [18] analysed studies of individual rural and urban scenery, which, based on under-

standing the background with the strongest positive impacts, could improve the percep-

tion of the urban environment in terms of its potential. It is also worth mentioning the 

constructivist approach of landscape research. The multisensory impact of water on indi-

vidual's psychology and emotions is essential [19]. 

We can say that water has a healing effect on psychological diagnoses, from the alle-

viation of anxiety to the amelioration of deeper mental disorders. These healing effects are 

mediated by the physical properties of the aquatic element as well as its symbolic repre-

sentation [16]. Being amidst nature reduces stress [20] and cognitive fatigue. Contact with 

nature has beneficial effects on health, such as normalisation of blood pressure and heart 

rate [21]. There are two theories explaining this restorative effect of nature. Attention res-

toration theory (ART) by R. and S. Kaplan [11] notes the effect of the natural environment 

on our attention. Whereas everyday life exhausts cognitive attention through active con-

centration, nature allows for an unconscious shift of attention, which requires little or zero 

effort. According to the authors, this allows for relaxation of conscious attention and its 

restoration. On the other hand, the psycho-evolutionary theory of R. Ulrich [22] explains 

the restorative effect of contact with nature as due to stress reduction.  

In terms of the psychology of architecture and design the important aspect is the 

proximity of the water’s surface. Waterfronts in cities represent appealing places that 
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attract attention. Design projects should reflect the fact that they are highly sensitive and 

complex spaces. The founder of ecopsychology, T. Roszak [23], summarised all this in his 

definition: “Psychology needs ecology and ecology needs psychology”. 

1.3 Waterfronts 

Waterfronts, as “urban areas in direct contact with water” [24] play a primary role in 

this study. They are the points where two different environments meet – the landscape of 

the city and that of the river or another body of water. This sensitive relationship between 

the aquatic landscape and urban settlement culminates at the point where these two ele-

ments meet, i.e. the waterfront [25]. Waterfronts therefore act as boundaries between two 

different environments, and at the same time they act as elements framing the city within 

the surrounding landscape [26]. According to Wrenn [27] there are several types of urban 

location involving water, as listed below. The first two represent coastal cities, and the 

remaining three represent mainland cities [28]:  

• A, Urban area on a peninsula. 

• B, Urban area in a bay. 

• C, Urban area on the bank of a river. 

• D, Urban area on the bank of intersecting (confluence of) rivers. 

• E, Urban area on the bank of large water bodies.  

 

Following this classification, the study works with two of the most typical and at the 

same contrasting types of waterfront. Cities with a coastal waterfront and cities with a 

mainland waterfront. Research and comparison of these categories will offer a compre-

hensive view of the importance of the perceived aquatic environment. 

It is necessary to design contemporary projects of waterfront revitalisation in a way 

that will also make them relevant in the future [29]. The term sustainable development 

has often been used in this context. Under sustainable development we understand “de-

velopment that meets the needs of the present generations without compromising the 

ability of future generations to meet their own needs” [30].  

Waterfronts are unsuitable for mono-functional uses [31]. The design of a waterfront 

needs to seek ways of implementing all the functions in a highly sensitive environment. 

The frequency of each of its functions, its continuity, and its harmony with the urban 

spaces create a fully operational waterfront where transport, industry and essential recre-

ation coexist [25]. For mental wellbeing and health, both passive and active types of rec-

reation near the water are desirable. Due to this, sports facilities allowing for active recre-

ation are essential within waterfronts [32]. Besides facilities for sports and leisure, the wa-

terfront space should also offer a dimension that accommodates culture [33]. Besides per-

manent facilities and equipment, attractions situated on the waterfront are becoming in-

creasingly popular. These may include concert halls, museums, festivals and art exhibi-

tions [34]. Places with a view of the water’s surface thus gain new cultural dimensions 

[35]. Emotional contact with water happens when people are allowed to get as close to 

water as possible without physically touching the element. This results in “mental leaning 

out over“ [36]. Waterfronts should be physically and visually accessible to all types of 

users [37]. 

2. Materials and Methods 

The study analyses the potential approach of users to the waterfront in the continen-

tal Central European city of Prague, and in the island city of Santa Cruz de Tenerife. The 

objective is an assessment of the importance of the view of the water’s surface in terms of 

psychology in the everyday life of the local inhabitants, and also an evaluation of the im-

pact of air temperatures on the behaviour of users within the waterfront. The data will 

offer an opportunity to compare two contrasting locations, but also a comprehensive in-

sight into users’ preferences in each of the locations. The current degree of the perceived 

impact of the climate’s effect on users of waterfront will be evaluated. The results will 
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contribute to a deeper understanding of the psychological aspects in architectural and ur-

ban planning solutions for future waterfront designs.  

For the case study, a three-kilometre-long segment of waterfront in the city centre 

was selected. The analysis, which was preceded by the selection and specification of the 

cities and a comprehensive overview of their spatial development, consists of three parts. 

The data was sourced from maps and from own questionnaire surveys, accompanied by 

semi-structured interviews and targeted responses of the users. These quantitative survey 

questions were designed as objective questions aimed at obtaining detailed insights from 

different groups of respondents. The questionnaire was divided into two parts. In the first 

part, identification data and positively or negatively per-ceived segments of the Vltava 

river embankment were ascertained. The second part of the questionnaire survey exam-

ined the perceived areas of interest of specific sections. Respondents also mentioned per-

ceived social and physical aspects. The results of the questionnaire were processed to-

gether with the results of semi-structured interviews. The research was carried out among 

150 local users of the waterfront in each of the cities. Data collection took place in Septem-

ber and October 2020. 

In the first phase, the selected model area was analysed, and the shortest distances of 

the pedestrian promenade from the water’s surface was specified. The results are pre-

sented in attached maps. Upon a questionnaire survey, positively and negatively per-

ceived parts of the waterfront were identified. Then, in the most positively and most neg-

atively perceived segments, the strengths and weaknesses of economic, environmental 

and social aspects were identified and evaluated. The second phase focused on investigat-

ing the degree of perception of the individual social and physical aspects in three age cat-

egories in order to evaluate the importance of the water’s surface for the users against the 

other social aspects. Physical aspects in terms of their impact on the user were evaluated 

as well. In the third phase, the sum of the users passing (passers-by) was calculated in the 

positively and negatively perceived segments of the waterfront. The passers-by were clas-

sified in terms of the purpose of their presence on the site. Air temperature was recorded 

at regular hourly intervals to evaluate the effect of the waterfront on the climate. 

3. Results 

3.1. Study area 

3.1.1. Prague 

The selected segment runs along the right bank of the River Vltava, in the north-west 

direction (Figure 1). The three-kilometre-long segment is connected with the left bank via 

five bridges and passes through four embankment zones. The starting point is the Vyšeh-

rad tunnel, beyond which starts the Rašínovo nábřeží. There the pedestrian promenade 

runs along the river, in the close vicinity of the water. The waterfront then continues under 

the Vyšehrad railway bridge and Palacký Bridge. This section belongs to the most social 

and lively space with access for party boats, a theatre boat and farmers markets held on 

the embankment during the weekends [38]. Approximately 10 m above the level of the 

embankment runs the busy street with a tram line. The pedestrian promenade gradually 

rises to this level along the Masarykovo nábřeží, which leads along the Slovanský ostrov 

island with the landmarks of the Mánes Gallery and Žofín Palace, built in the New Re-

naissance style in 1885 [39]. Masarykovo nábřeží ends with the National Theatre and the 

Legion Bridge. Here it links to Smetanovo nábřeží, which runs along the traffic route to 

Křižovnické náměstí square, where the pedestrian route turns left to Platnéřská street and 

back to the waterfront – Alšovo nábřeží. The studied area ends at the Mánes Bridge. 
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Figure 1. Analysed segment showing distances from water´s surface and positively / negatively perceived places as 

evaluated by the users in Prague (a) and Santa Cruz de Tenerife (b); ArcGIS 

3.1.2. Santa Cruz de Tenerife 

The studied pedestrian segment runs along the waterfront part of the city centre. The 

starting point is the Castle of St. John the Baptist [40]. From there a pedestrian path leads 

to the Auditorio de Tenerife with a panoramic view of the ocean [41]. 

Another segment is the promenade along Avenida de la Constitución, which repre-

sents the city’s principal highway. This segment is separated from the ocean by logistical 

facilities and continues in a similarly designed way along Avenida Marítima, where sports 

facilities are situated around a roundabout. Then there is the Plaza de España with its 

large reflecting pool and a fountain. This wide space serves the public on two levels, one 

upon the other: the lower level for heavy traffic and the upper level for connecting the 

city’s pedestrian zone with the new port and the ocean. The visual design of the square is 

inspired by lava flow or a large beach. The place is capable of accommodating major pub-

lic festivals, such as the Carnaval [42]. For the purposes of this study, the selected section 

of the pedestrian path ends by the point where the Avenida intersects the street Rambla 

de Santa Cruz. 

3.2. Analysis 

The distances of the shorter promenades in both cities are indicated in the schematic 

maps (Figure 1). A smaller distance separates the users from the water’s surface in Prague, 

where in 89% of the studied segment of the waterfront the maximum distance is 50 m. 

Compared to Prague, the pedestrian waterfront in Santa Cruz de Tenerife comes into close 

contact with the waterfront in just 11.5% of the selected segment. The reasons for this are 

numerous obstacles, such as the logistical facilities and the port structures. 

Table 1. Evaluation of positively and negatively perceived places in Prague and Santa Cruz 

POSITIVELY perceived segment of Prague NEGATIVELY perceived segment of Prague 

mark on map segment no. of resp. % mark on map segment no. of resp. % 

Xa Rašínovo nábřeží 86 57,33 Ya around Křížov. náměstí 93 62 

Xb Alšovo nábřeží 31 20,66 Yb Masarykovo nábřeží 16 10,66 
 

other places 33 22 
 

other places 42 27,33 
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POSITIVELY perceived segment of Santa Cruz NEGATIVELY perceived segment of Santa Cruz 

Xc around Auditorio 

de Tenerife 

97 64,66 Yc around Avenida Ma-

rítima roundabout 

108 72 

Xd Plaza de España 39 26 Yd exit from Túnel Plaza 

de España 

29 19,33 

 
other places 14 9,33 

 
other places 13 8,66 

3.2.1. Phase 1 

Fifty-seven percent of local inhabitants identified a segment of Rašínovo nábřeží (Xa) 

as a positively perceived part. A similar preference was noted in Santa Cruz, where nearly 

65% of the local inhabitants identified the area near Auditorium de Tenerife (Xc) as a pos-

itively perceived place (Table 1). At the same time this is a place where the lowest levels 

of noise were recorded out of the entire studied segment (Tables 2 and 3). 

Compared to the good accessibility of the popular segment of waterfront in Prague, 

in Santa Cruz the respondents saw a problem in the site’s position off the centre, which 

makes access more difficult (Tables 2 and 3). On the other hand, they positively perceive 

the representative character of the Auditorium, which had initially been criticised due to 

its purported elitist appearance [43]. 

Table 2. Evaluation of spheres of interest in positively and negatively perceived places within the segment of Prague 

RAŠÍNOVO NÁBŘEŽÍ (Xa) 

positive aspects no. of resp. % negative aspects no. of resp. % 

Economic sphere of interest 

cultural events, bars 56 37,33 commercialization 39 26 

regular markets 41 27,33 exploitation of public space 30 20 

good accessibility 27 18 non-existent coordination  23 15,33 

Environmental sphere of interest 

cooling effect on the city 41 27,33 water pollution 62 41,33 

habitat for aquatic wildlife  26 17,33 noise in the immediate vicinity 39 26 

Social sphere of interest 

proximity of water’s surface 83 55,33 pedestrians versus cyclists conflict 62 41,33 

genius loci of Prague 28 18,66 boat mooring – visual barrier  24 16 

AROUND KŘÍŽOVNICKÉ NÁMĚSTÍ (Ya) 

Economic sphere of interest 

good accessibility from city centre 53 35,33 high tourist commercialization 78 52 

   absence of Czech products on offer 34 22,66 

Environmental sphere of interest 

      excessive traffic load 97 64,66 
   noise 29 19,33 
   waste accumulation 11 7,33 

Social sphere of interest 

historical value of the place 33 22 homelessness, begging 82 54,66 

environment of original archit. 28 18,66 crime – pickpockets, sale of narcotics 49 32,66 

*the remaining number of respondents did not specify their opinion  

Table 3. Evaluation of spheres of interest in positively and negatively perceived places within the segment of Prague 

AROUND AUDITORIO DE TENERIFE (Xc) 

positive aspects no. of resp. % negative aspects no. of resp. % 

Economic sphere of interest 

representative character of the Auditorio  57 38 distance from city centre 58 38,66 

good place for meetings 39 26 monotony of space 26 17,33 
   low number of cultural events  22 14,66 

Environmental sphere of interest 

better sensory quality of air  48 32 lack of greenery 61 40,66 
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   traffic noise 43 28,66 
   open space – severe weather effects 28 18,66 

Social sphere of interest 

immediate proximity of water’s level 64 42,66 ship/tanker mooring – visual barrier 48 32 

impact of the dominant landmark’s size  29 19,33 monotony of street furniture 37 24,66 

  
     

AROUND AVENIDA MARÍTIMA ROUNDABOUT (Yc) 

Economic sphere of interest 

good accessibility from city centre 38 25,33 undefined segmentation of space 81 54 
   lack of clarity, bike lane 23 15,33 

Environmental sphere of interest 

proximity of Barranco de Santos 17 11,33 noise 63 42 
   excessive traffic load 59 39,33 
   absence of greenery 14 9,33 

Social sphere of interest 

outdoor gym features, skate park 77 51,33 visual barriers, tankers 78 24 
   pedestrians versus cyclists conflict 36 52 

*the remaining number of respondents did not specify their opinion 
 

 

3.2.2. Phase 2 

This phase of research introduced an overview of the perception of social and phys-

ical aspects with a positive impact on the users of waterfronts in both cities (Graph 1). In 

both locations, 84% of respondents referred to the essential importance of close contact 

with the water’s surface (D) among all the social aspects perceived. In Prague, the popu-

larity of this poetic aspect of the place was mentioned mostly by those in the senior citi-

zens’ category, while in Santa Cruz it was by people in productive age, mainly due to the 

greater distance of the site from the city centre. A general consensus in the perception of 

waterfronts is evident also in the importance of another social aspect – the design and 

appearance of the place (E). 

Among physical aspects, the clarity and legibility of the space (J) was positively per-

ceived in both cities. The responses of the users confirm the theory of Jastrząb [59], who 

states that there are several reasons why the role of clarity and legibility is important in 

the composition of public spaces: 1. orientation in the space; 2. emotional perception; 3. 

educational and moral aspects. On the other hand, negatively perceived physical aspects 

in Prague were those of lack of greenery and street furniture (I). Absence of greenery is 

perceived predominantly by visual means, in the summer months also through the cli-

mate as the surfaces tend to overheat and there is no shade. Residents in Santa Cruz re-

ferred to the lack of user amenities (K). 
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Graph 1. Importance of social and physical aspects in the positively perceived segment of 

Prague (A1, B1, …) and Santa Cruz de Tenerife (A2, B2, …) 

3.2.3. Phase 3 

The resulting graphs indicate the daytime rhythm of people passing through the pos-

itively and negatively perceived segment in Prague (Graph 2) and in Santa Cruz (Graph 

3). The results for both the cities show that the negatively perceived landmarks demon-

strate a higher constancy of pedestrian users. Compared to the busiest hour of the day, 

only 54% of local pedestrian users pass through the area around Křížovnické náměstí in 

Prague (Ya) in the least busy time of day. The maximum deviation in the number of pass-

ers-by (dynamics of movement) in Santa Cruz (Yc) is 46%. More variable dynamics of 

movement was recorded in the positively perceived segments. In Prague (Xa) the maxi-

mum deviation was 25%, in Santa Cruz (Xc) it was 22%. In this case the sites are visited 

purposefully as the final destination of the residents’ presence there.  

The positively perceived segments are also those that, in both the studied cities, are 

situated closer to the water (Figure 1). According to the air temperature measurements 

(Graphs 2 and 3) in these segments (Xa and Xc) the daytime temperature maximum came 

earlier than in the segments situated farther from the water’s surface (Ya and Yc). 

 

Graph 2. Daily rhythm of passers in the positively (Xa) and negatively (Ya) perceived segment of Prague 
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Graph 3. Daily rhythm of passers in the positively (Xc) and negatively (Yc) perceived segment of Santa Cruz 

4. Discussion 

Maximisation of the positive impact of the waterfront space for mental recreation of 

its users can be achieved by evoking harmony through a combination of the psychological 

and climatic effects of the environment. These elementary components have been essential 

mainly in recent years, when, according to Kennedy and Adolphs [44], the stress of urban 

residents has increased. In both the studied cases the results showed that water’s surface 

is a key element in the perception of the studied space. The measured air temperatures 

point to the importance of the aquatic environment for the cooling of urban areas and 

therefore to its contribution to the mental health of the residents.  

4.1 Historical changes of the potential of waterfronts to the users 

The approach to the development of the waterfronts differs in each of the cities due 

to the different character of the places and the needs of local residents. The maritime re-

gion had a harder task due to the historically higher importance of shipping for the supply 

and sustenance of the island. In Santa Cruz the major construction boom came after 1706 

when the city’s port became the main port on the island. Due to this, the functional layout 

of the waterfront still feels rather complicated and lacks clarity for users. The development 

of river waterfronts in Central Europe was somewhat less turbulent. Prague has a longer 

history of its promenade along the river, which dates back to the second half of the 19th 

century. In terms of a higher population in cities, the need for recreation and mental re-

generation was increasing.  

Both cities currently face increased pressure from urbanisation. As González and 

Quesada [45], state, the problem lies in the abandoning of the traditional concepts of a city 

in terms of the recent development of the waterfront in Santa Cruz, or as Szentesiová [46] 

states, in the pressure of developing a commercial environment that introduces many as-

pects jeopardising the values in the central parts of Prague. Metropolises are currently 

managed by means of functional planning policies that take into account the potential of 

waterfronts. The positively perceived reconstructions of Plaza de España in Santa Cruz 

and Rašínovo nábřeží in Prague, referred to in the study, are examples of such functional 

policies. Based on the results it is possible to agree with Gunay and Dokmeci [33] that 

regeneration of waterfronts occurs at the problematic and controversial interface between 

a port’s function and the broader urban environment. 

4.2 Proximity of water and the choice of segments of waterfronts  

The proximity of water affects the choice of the segments of waterfronts preferred by 

the users. However, the results revealed that from a psychological point of view, the pos-

sibility of a direct unblocked view of the water’s surface makes a waterfront more effective 

than the actual proximity to the water. Upon these findings, the Mental leaning out over 

theory of Moore and Lidz [36] can be extended as follows: emotional contact with water 

occurs when people are allowed to get as close as possible, without actually touching the 

element, or when visual contact is made possible. The environmental sphere of interest in 

Phase I of the research highlighted the problem of traffic noise, its perception, and its high 
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levels in all the studied urban environments. This confirms the results of den Boer and 

Schorten [47], who, in the conclusion to the report commissioned by the European Feder-

ation for Transport and Environment (T&E), stated that traffic noise must be taken as seri-

ously as other forms of pollution, because it has a similar detrimental effect on human 

health and psyche. The results at the same time confirmed the theory of Timur [48] that 

aquatic environments within urban spaces act as the best barriers blocking artificial noises. 

4.3 Comparison to other social aspects 

Through the research into social aspects in Phase II the theory of the preference of 

perception of the water element for the overall regeneration of individuals in each of the 

metropolises has been confirmed against the other aspects. The presence of a natural ele-

ment is therefore more important for the users than the physical appearance of the place 

and its architectural design. It is necessary to consider the fact that the overall population 

density of Prague is 2,700 inhabitants/km2 while in Santa Cruz de Tenerife it is only 1,500 

inhabitants/km2. The results in the social aspects of Prague have pointed to the increasing 

sensitivity to perceiving the aquatic element with the users’ age compared to Santa Cruz, 

where the water’s surface was perceived mostly by the productive age group. These nu-

merical results confirm the hypothesis that the need for mental hygiene and preference of 

aquatic environments in cities increases with the age of individuals, predominantly in cit-

ies with denser populations. The emphasis on the impact of the environment on one’s 

personality is expressed also in the concept of Lewin [49], according to whom the devel-

opment of one’s personality is in fact the development of the way we perceive the envi-

ronment.  

A high degree of preference of the restorative effect of the water element in urban 

planning solutions is highlighted also by the differences between the values of the dy-

namics of movement (difference in the number of passers in time with the maximum traf-

fic compared to the time with minimum traffic) of individuals in the positively perceived 

segments compared to the negatively perceived ones. The negatively perceived segments 

of cities are under consistent load, with the maximum digression from the 50% average in 

both cities. Among the places positively perceived by the users the maximum difference 

in daily attendance is 23%. It is apparent that the segments preferred by the users on the 

island and in the Central European metropolis are visited intentionally as a destination of 

their trip seeking regeneration. 

4.4 Differences in the perception of daily temperatures  

In Phase III of the Results (Graphs 2 and 3) respondents at the waterfront, especially 

those from Santa Cruz de Tenerife, rated their perception of high temperatures. Pedestri-

ans use the the waterfront outside the hottest hours of the day, which is determined by 

the local subtropical climate with higher temperatures. Positive perception of the water-

front cooled by water was observed in both the studied cities, also through the air tem-

peratures actually measured which were lower than in the built-up areas. This effect is 

caused mainly by the high thermal capacity of water, which acts by constantly slowing 

down the rate of heating-up of the surface during the day [50]. Built-up areas and surfaces 

prone to overheating retain heat longer. This effect is apparent in both case studies, in 

later hours of the thermal maximum of the day measured in built-up areas compared to 

the parts of waterfront in direct contact with the water’s surface. In general, preference of 

places in terms of time depends on the thermal situation of the city/waterfront and on a 

convenient spatial composition covering sufficient shade and greenery.  

According to many indicators, the Earth’s climate is changing. The main manifesta-

tion of this climate change is global warming [51]. Negative impacts of extreme weather 

are becoming more and more intensive, especially in urban areas [52]. As the study has 

shown, an essential problem of urbanisation is the expansion of unnatural surfaces that 

absorb and retain heat at the expense of natural surfaces (greenery and water). According 

to Chudnovsky et al. [53] it is unnatural surfaces that negatively affect radiation, thermal 

and moisture conditions. In both the studied cases we observed the phenomenon of the 

greater share of man-made surfaces conditions higher temperatures in built-up areas of 
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cities compared to temperatures in areas with a higher percentage of greenery. This phe-

nomenon is known as the Urban Heat Island, UHI [54]. The results of the study as well as 

literature sources deny the existence of global cooling, which has been repeatedly rejected 

as a 1970s scientific myth [55]. In recent years, global warming has increasingly been per-

ceived directly by the public. In Santa Cruz, the effect of the city heating up is perceived 

by 51% of respondents, in Prague it is 44%. The results are also confirmed by the study of 

Akerlof et al. [56]. 

5. Conclusions 

Based on the results it can be stated that waterfronts in both cities in the case study 

are perceived by their users as parts of the urbanised area that are essential for recreation. 

As Bergen et al. [57], Arriaza et al. [60], and Acar et Sakici [58] point out, the presence of 

water determines a positive perception of landscape and cityscape. The overall im-

portance of the water’s surface from a psychological perspective is higher in the environ-

ment of Prague compared to Santa Cruz de Tenerife. One of the direct reasons for this 

could be the higher percentage of the waterfront allowing for visual contact with water, 

but also the higher population density with which the need for contact with natural ele-

ments increases. The results suggest that besides the presence of the water’s surface and 

a convenient composition and design, psychological perception of waterfront users is di-

rectly affected by the presence of UHI. 

Preferences for individual parts of waterfronts indicate to a high degree of residents’ 

perception of air temperatures. The waterfront as an urban space has a positive impact on 

mental aspects, but mainly on human health. The results of this study appeal to the ob-

servance of ecosystem-based approaches to adaptation, which may maintain and support 

the cooling effect of waterfronts in cities. In future projects it is therefore highly desirable 

to reflect the need for greenery in streets and on roofs, as well as for the construction of 

pavements and roads from water-permeable materials, and to ensure better light reflec-

tance of the materials used for pedestrian surfaces. Convenient design and composition 

solutions ensuring optimal air flow are also of major importance – the inflow of cool air 

and the outflow of warm air. The study has also shown the importance of shading play-

grounds, sports pitches, and public spaces in general, as well as considerate water man-

agement. Adaptation to the ongoing and expected impacts of climate change and the ef-

fort to eliminate them are essential for the sustainable development of cities.  

This study was carried out as an experiment studying the reactions of users to the 

presence and importance of waterfronts in terms of urban environment. The results of the 

studies indicate awareness of the importance of these spaces, as well as the real threat of 

overheating of urban areas. Users adapt their behaviour to the temperatures they per-

ceive. Our study results could be used to better integrate psychological effects caused by 

water in planning future waterfront sites. The study should be the basis for spatial plan-

ning and individual emerging projects. The results were processed according to the above 

methodology. The methodology is applicable to any other localities in the future. 

For the future of modern and balanced urban planning it is necessary to take into 

account the functional arrangement of waterfront spaces to offer residents and users the 

desired restorative effect regarding sustainability. And water offers great potential for ur-

ban planning to enhance the restorative psychological effects of public spaces and ensure 

sustainability. 
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