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Abstract 

While awareness about the natural blue-spaces is in the rise in many urban areas across the world, it is now 

widely connected with the health and well-being benefits of the citizen's. Abundant research on this is going 

on now which are mostly projected by the team of researchers in Blue-Health project (bluehealth2020.eu). 

Majority of the European population now live in urban areas and feels disconnected with nature and natural 

elements for many reasons. But the optimism shows up as the cities in Europe are mostly developed on the 

river-side. Urban planners will no more turn the back of the city towards rivers, coastal blue-spaces and 

inland water surfaces as soon as they start realizing the direct health benefits of blue space to the city life. 

The blue-Health project has worked on making water accessible and increases the safe, comfortable 

interaction of people with water from a landscape designer’s perspective.  As a part of contributing to the 

major research on Blue-health, this thesis is developed and overlapped with the mother project in many 

stages and several phases are done in a team to invigorate the ideas and discoveries by the research team of 

Blue-health. Research. But very specifically for this part, this thesis aims to design multiple options for a 

given blue-space and to test the use of Virtual reality in the assessment of designs that connect the blue-

health and the people. Virtual reality has opened the door for both designers and users to testing, sorting, 

exclude and include as many times as they want in the most cost-effective and least time-consuming way. 

But very few types of research are available there for design interventions that will help people accessing 

the water easily. This thesis aims to fill that gap with this research by analysing design and survey results 

circumstantially.  The main challenges faced during this research is people’s difficulty in the understanding 

situation and finding relevant and effective comments driven by the realistic perception. Scope of the 

improvements is revealed with more conviction after following the reaction of the respondents. This opens 

up opportunities for planners and landscape designers to be more relevant to the users. It also ensures the 

necessity to access the blue-health perceived by the city people. The confrontation of people with the 

designs and blue-space in the form of virtual reality took this process one step forward in the field of 

research on Blue-health access designing and evaluation. Description of the method of this research 

establishes new ways to acknowledge Blue-health as a natural source of health and well-being.   

Keywords: Blue-health, virtual reality (VR), Accessible waterscape, Landscape preference, assessment of 

designs 
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1 INTRODUCTION 

1.1 Background of the discussion 

Importance of water and water features on our geography is inevitable as up to 60% of an adult human body 

is filled with water that can rise to 90% according to USGS (United States Geological Survey). That shows 

we have an inbuilt connection of our soul and body with the water. In a vast landscape, any human mind 

would feel the call of the water and will be drawn closer to it very naturally. As evidently it gives the best 

opportunity to restore our mind and health besides the green spaces. Fortunately, it came to discussion with 

a resurgence for a notable period. 

Valuing the positive effects on health due to the exposure to the natural elements are on a rise in present 

times. But the evidence and researches are mostly executing green spaces than blue spaces. Although there 

are plenty of design examples in all over the world those support the fact that people as users enjoy designs 

those ease access to water.  In 2005, Ronan and Thomas called upon oceans, coasts and inland waterbodies 

as a resurgent field of interest for people related to urban planning and design.  

Bell with his co-researchers in 2017 showed with some data from a British survey that people getting 

benefited from green spaces were also get benefited by the presence of blue spaces in terms of social 

interaction, physical activities and psychological comforts. The rate of this tendency of getting benefited 

was higher in adults than the younger groups. But irrespective of the age group or gender group those study 

showed how blue spaces had an important contribution to one people’s social interaction and mental health. 

Studies like those depicted how important it is to visit blue spaces to restore mind and get psychological 

rejoice. According to the records, people having easier access to those sites found mental healing as the 

greater benefit obtained from those water bodies. (de Bell et al., 2017) 

All the studies since 2005, are proof that the attention in designing natural settings has been shifted from 

green to blue nowadays. The exact idea of healthy blue space has been buzzing around for a remarkable 

period among the disclosers of ‘Health geography’. Another example in South-west of England, called 

‘Blue Gym’, coastal areas were appreciated as a hub of health and well-being of the city dwellers. (Foley 

and Kistemann, 2015). 

This dissertation is broadly embedded in the ‘Blue health’ project and contributes to the design intervention 

and assessment phase, in particular. Aim of the BlueHealth project is to rediscover and explain 

systematically the relationship between blue environment, climate and health where the design intervention 

phase for blue health and its assessment comes in Work Package 5. Designs that will enhance the possibility 

to access and interact with water and get the maximum health and well-being benefits. Professor Simon 

Bell is in the lead of the team of Estonian University of Life Sciences Blue-Health contribution where 

Jekaterina Balicka has been the mentor of design guidelines and idea-generating. The final simulation and 

survey analysis were executed with the help of Peeter Vassiljev. Through this dissertation, the designs are 

formulated and results are obtained from the public participants with the help of an online survey.   

 

1.2 Problem Definition 

Unlike the green areas, getting access to water can be very tricky and dangerous sometimes. It changes 

according to the weather, tide and water qualities. Even the chance of someone willing to get access to the 

water may depend on the individual’s mood, age group and facilities or convenience provided by the 

surroundings many times. (de Bell et al., 2017). 
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So getting access to the water and the various possibility of doing so have aroused another broader field of 

discussion and experimentation. Following those experimentations, it became also important to assess their 

usability or likability to being built, as experiments can call up a major economic failure if not embraced as 

successfully as ensued by the designers. This importance of learning how people can get close to the water 

and make the best usage of blue spaces gave birth to the problem of building various options for an 

assessment and unbuilt them again if not needed. Thankfully technology has been advanced so much that 

designers had ‘Virtual reality’ as a life-saviour beside them no sooner did they start found the difficulty. 

Though for a long time for bigger pictures of urban setups, many virtual reality tools like 3D Max, Maya 

have been supporting designers like avatars but in this case, the implementation will be more likely to be 

urban acupuncture that follows very small in scale and not the designers but the users are going to be the 

direct judge or reactor to them.  

1.3 Research objective 

Lack of research focusing on blue space is perspicuous in the literature those are discussed in detail in the 

reviews ahead. This gap is yet to be closed by making a small but significant contribution to disclose it 

systematically. Variety of results of this type of experiments on the existing cases also brought an advantage 

to this paper, that the inconsistency of the experiments may lead to a more exciting and complex situation 

to deal with. But most importantly, as a designer, the objective of this assessment is to discover how we 

can maximize the possibilities for people to getting access to the water. There are plenty of examples of the 

project already built all over the world which can be evaluated. There are several ways to get access to the 

water, through it or into the water, looking at the water, perceiving the water, touching the water etc.  

in this research for an existing natural setup of Blue-Health, we will be experimenting with some new 

examples of blue health interventions. To test out different methods, to maximize the testing and 

experimentation of different design solutions for blue health, can be way more expensive with real 

experiments every time. But this growing use of virtual reality and other tools to help to test different 

interventions are going to have culminated in our experiment. It will also bring a broad empirical discussion 

about the growing field of virtual reality and its future in the literature part. Whether it is to test different 

landscapes from psychological and physical, the visual impact of different developments, like wind farms 

or public buildings or whether it is to get public feedback for development ideas, these are growing areas. 

(Here you need to support these from some literature). 

In this study to reinforce or to extend the value of the physical interventions, we have tried to explore a 

larger range of solutions with the help of virtual reality, that can be tested on numbers of the public to see 

which characteristics of the designs would be ones that are more preferred for the accessibility and in 

different kind of landscapes. Because it holds the potential to try more options. Also, this exploration will 

enhance our insights on the limitation and scopes of improvements in the usage of virtual reality for these 

type of experiments. 

In short, the objectives of this are:  

To test the use of virtual reality in evaluating design.  

To evaluate the potential role of virtual reality as a tool for testing design interventions.  

To investigate what makes a blue surface a blue space and what ensures comfort and access to blue space 

through public interactions with the blue-health design interventions.  
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1.4 Research Questions 

Following the objectives of the research the evolving research questions will consequently be:  

1. How well can blue spaces promote health and well-being with particular interventions?  

2. What are the major beneficial aspects of those blue health interventions for human well-being?  

3. How blue spaces and the connecting interventions are perceived and evaluated?  

4. Which situation or interventions played the best role in health and well-being and why? 

5. Which situations were likely to be visited more times and why?  

6. Are they the same in the answer to the two previous questions?  

7. What role does a particular situation and intervention in a blue space play for restoration and 

recreation? 

8. How are blue spaces considered in spatial planning issues?  

 

1.5 General principles followed in the research: 

To test the use of virtual reality in evaluating design. To evaluate the potential role of virtual reality as a 

tool for testing design. It can be for small and specific ones that play a role like urban acupuncture.  

1. Designed models were built according to the previous experiments construction techniques 

from Blue-Health project. 

2. The whole thesis is embedded into the broader discussion of ‘Blue-Health’ and followed the 

database and evidence 

 

1.6 Methodology used 

In this study in order to reinforce or to extend the value of the physical interventions, we decided to try out 

exploring how a larger range of solution could be tested on numbers of the public to see which 

characteristics of the designs would be ones that would be more preferred for the accessibility and in 

different kind of landscapes. Because virtual models hold the potential to try more options. Through the 

survey, we could learn what the most preferred design type which differed is sometimes in a different age 

group. But interestingly for both the gender, the response was more or less the same towards each design 

types. Some of the design interventions got contradictory responses which were hard to generalize in the 

most liked or disliked category. So in the end, some of the results and responses were quantitative as they 

could be measured successfully and for many of them, we had to rely on the additional comment and 

descriptions. So very obviously the method of analyzing the results was partly quantitative and partly 

qualitative. It had 3 steps broadly or in general, building the virtual models running an online survey and 

finally analyzing the result to come to the findings and insights. 
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2 LITERATURE REVIEW 

Any discussion on the importance of water and water surface for the living beings on earth is never an 

exaggeration and is being widely discussed in the fields of urban design for a long time. It is accepted 

widely and far before when this paper is being written, that blue space has contribution in health and 

wellbeing of its users and there are quite a lot of written and researched evidence to show those, which we 

are going to talk about in this chapter in detail. But in my writing, I mostly tried to put light on those facts 

and effects of different access ideas to blue spaces taking the help of virtual reality. To build an evidence-

based connection between blue-health based designs and human interaction with the help of virtual reality 

is still a genre that is not very widely discussed. Virtual reality is broadly now used to assess urban set up 

on a neighbourhood scale. Through this writing, I will try to see it on a more macro scale and will be focused 

on small interventions in blue health areas and their effect on the public, step by step. This needs a 

discussion that to what extent it has been done before and what is there yet to do. This discussion had 

brought to light some related facts like the importance of blue space in general and their significance 

realized through various scientific paper, their effect on health and well-being that is followed by a brief 

discussion on the basic theories of restoration of our mind. And finally the current state of virtual reality 

and their usage in this small scale of designs. I tried to find out if people could connect with the virtual blue 

spaces as responded like in practical life or not. It is also necessary to know what types of experiments like 

this is already done. Fortunately, to say for my writing of this paper, it can be called a very initial attempt 

to write this paper on this topic of blue space assessment and using virtual reality coming together. 

 

2.1 Blue Space 

From multiple research on people’s most preferable source of recreation, we get to know that they love to 

find themselves with trees and water, just as Fredrickson and Anderson found in their experiment. Along 

with activities in water like swimming, rowing boats, kayaking, fishing, under-water diving some people 

just find their sanity when they are close to water space. In many of the religions, water symbolizes 

spirituality and part of sacredness in their rituals. Some people in experiments like this didn’t forget to 

mention that they love the mirrors cape that water provides, for example, the reflection of setting sun or 

moonlight can be the source of joy and immense satisfaction for their soul. For all these compatibilities, 

tranquillity and fascination of blue-space Regan and Horn claimed that people keep blue space at the centre 

of many of their social activities just as much as individual restoration. (Regan and Horn 2005, p. 65). And 

as most of all those activities related to water are ‘Kinetic recreational experiences’ according to (Völker 

and Kistemann, they have a direct positive effect on health. Access to water without being on it is a matter 

of growing discussion caused by the research that claimed the health and restorative benefits of water.  

(Völker and Kistemann, 2011). And this leads us to the latter discussion to clarify blue space and its 

significance to our health and well-being invigorated by scholarly literature and reviews.  

The historic significance of Blue space 

Since the early researches on ‘therapeutic landscape’ connection between health, water and people has been 

in the centre of discussion. Space for spas, saunas, baths and this kind of other curing and healthy water 

activities and functions were added to the core of the development in a variety of cultural settings in history. 

(Foley and Kistemann, 2015) 

For a better understanding and elaborative discussion of blue spaces and related works of literature I here 

categorized them in three which included coastal blue-space, inland water space and green space. Coastal 
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blue space implies to the sea and beach and any kind coastal lines where inland water space is referring to 

the rivers, canals, water-falls marshy land, bogs and sometimes man-made ponds too. 

In some other researches, inland water spaces are called freshwater blue spaces. These included areas such 

as rivers, canals and lakes and their ‘immediate surroundings’, including river paths, canal paths and lake- 

sidewalks. (de Bell et al., 2017) 

To define blue-space I will suggest the definition by Foley and Kistemann which clarifies it all in one 

medium-sized sentence- 

‘Health-enabling places and spaces, where water is at the centre of a range of environments with 

identifiable potential for the promotion of human wellbeing’. (Foley and Kistemann, 2015) 

 
Table 2-1 Types of space affiliated with Blue space  

 

 

 

2.1.1 Coastal blue space 

As we are talking in our dissertation mostly about the blue spaces that exist in nature, the sea is the biggest 

source of blue space irrefutably. And people living by the coast-line must get benefited for their proximity 

to the water cum blue space. This idea is no more a statement only as in 2018, Dempsey with his team came 

up with an experiment on an Irish coastal community how proximity and visibility towards coastal blue-

space had better effects on health and wellbeing. In the experiment they proved it from a salutogenic view, 

that risk of depression among the elderly or adult groups in that Irish dwelling is visibly and lower for the 

people who had a better view towards the sea. They also added that it seemed to be more effective to reduce 

depression with having a view towards the sea than people with the facility to get to the sea sooner. So they 

emphasized on the scenic effect of a coastal blue space on the ageing group of people suffering from 

depression. (Dempsey et al., 2018) This experiment can be encouraging for the urban planners and 

landscape designers while designing for the cities lying on the coastline so that they avoid putting any visual 

barrier for people who live close to it and provide the best of the views towards the coastal landscape.   

 

2.1.2 Inland water surface 

Both sea and inland water surfaces have historic, cultural and most importantly contemporary significance 

in human life according to Foley and Kistemann. By Inland water, we can easily recall rivers, lakes, 
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waterfalls etc. According to Foley and Kistemann, today’s culture of spa and bathing or swimming in 

indoors has a long connection with historic water activities. In many of the countries, the cultural activities 

are related to water, Sauna or Spa and bathing for example. Cities have been developed and started growing 

by the inland water spaces those are the most vibrant places till today. As Foley and Kistemann recall the 

example of lakes in Canada and river banks for Germany or canals for Venis and Amsterdam. Not only in 

culture and economy, but many of the researches also analysed before and proved that those inland water 

spaces provided the city dwellers with a better health condition, vibrance in their life and worked as a 

lifeline for those areas for a long noteworthy time. (Foley and Kistemann, 2015) 

2.1.3 Greenspace 

Before researchers and designers have started valuing blue-spaces as a source of physical and mental health 

and wellbeing all they focused on is only green spaces (Foley and Kistemann, 2015). Though it is not 

reduced today either.  As the source of oxygen green space is and will remain constantly important but here 

it is also important to discuss that green space and blue space has a mutative existence in nature as they also 

create a sustainable ecosystem together. It will not be an exaggeration to say, both blue space and green 

space and blue space or logical sequence of them have a greater and long-lasting impact on human mind 

and body which has been proved with abundant researches already. Forest, garden, green fields or small 

vegetation are included in the green space in general. But together they create a perfect combination of the 

healthy natural environment and found mostly blended in nature.      

2.1.4 Salutogenic health-effects 

It was Antonovsky’s idea to find out causes for health (salutogenesis) only not the disease (pathogenesis) 

(Antonovsky, 1979 cited in Foley and Kistemann, 2015). But his idea, according to Foley and Kistemann, 

played not many roles in health geography. So in Duo’s research, they tried to bring blue-space a key source 

of salutogenic health effects and proved it quite successfully. As by Salutogenesis, Antonovsky picked the 

social, political and socio-ecological effect on the health of a community the idea was widely adopted by 

health researchers. But people responsible for designing place can also get encouraged by this idea and 

figure out the factors of the environment that are responsible for bringing up a healthier result. With multiple 

research analysis, Foley and Kistemann proved the necessity of blue space in our neighbourhood or urban 

planning for a better health performance (Foley and Kistemann, 2015) 

 

2.2 Blue-health 

The collaboration between health and wellbeing with Blue space in particular as a representer of natural 

elements in the landscape is the key discussion in blue-health research. From the discussion of ‘therapeutic 

landscape’ and related ideas,  Blue space started getting recognition and admiration by the designers and 

researchers of its potential health benefits on the visitors or viewers. From the history of earlier civilisations, 

the bathing places are in the centre of health and well-being fro city people or treated as healing space. 

Appreciating water bodies have a deep connection with healthy and good quality of life which is proven in 

many pieces of research now. (Völker and Kistemann, 2011). Theories that have already established and 

helped to recognize the direct connection between blue-space and health and well-being are assembled in 

the chapter as a part of background research. 
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Table 2-2 Brunch of theories that supports the idea of Blue-health as an evolving theory 

 

2.2.1 Biophilic Design 

For various social and political and also socio-economic need many countries all over the world are now 

heading towards rapid urbanization. To run urban setup many industries are taking place in between nature 

and natural resources are often facing denial of their right to exist. But it is known to all that human needs 

nature and the human body has a direct connection with nature. So if nature is not taken care of then we 

face the negative consequence of it immediately. Keeping these on the mind, urban planners and designers 

of today are eager to convert their design themes into more nature-oriented and want to support the natural 

system by their designs, not ruining it. There was a rise of discussion and focus on the biophilic design 

since 2015. Stephen Kellert and Elizabeth Calabrese proposed three categories for Biophilic Design in their 

scholarly paper ‘ “The Practice of Biophilic Design”. The biophilic design follows the biophilia hypothesis, 

according to which designers appreciate the natural process into their design which has positive effects in 

our health and well-being. This theoreticians and designers who have used this theory have also an opinion 

about using natural resources and healthy natural elements into their design in a most organic way. From 

the beginning of this philosophy, multiple design projects by creative organizations have also won awards 

by following this theme, among them, Terrapin Bright Green is a mention-worthy name. Definitely, natural 

water and water adjacent spaces are taken into account with great significance by the biophilic optimization. 

(Gillis and Gatersleben, 2015). So while designing blue-health interventions, one of the existing theories 

that designers confidently can keep in mind is the theme of biophilic design.  
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2.2.2 Therapeutic Landscape 

Researchers of ‘Therapeutic landscape’ has established the relationship between health and well-being and 

blue spaces. According to the role played by water, spaces are very important and they create a healing 

landscape. Researchers show how water symbolizes health and wellness in many major religions and rituals 

and are recognized as sites of indigenous health (Foley, 2011, p. 477).  With the evidence, they claim view 

of water has healing effects and people who get access toward water bodies and can appreciate are proven 

to have a good quality of life in general. Smith et al in 2016, has proven with various experiments that blue 

spaces have positive effects on adults in removing or reducing their anxiety depression and is proved very 

effective for developing mental health. In their research, they mention the restoration projects on Quaggy 

riverfront area in London, which was very successful in restoring citizen lifestyle also that improved their 

life quality in the long term. From that, the restoration of the front of River Quaggy and restoration projects 

on the bank of the river can be called a good example of therapeutic landscape development and also proves 

water space as a key factor of such landscape that works as a therapy for its users. Relaxation, stress relief, 

creating an environment of entertainment and social activities, providing recreational and healthy sports 

facility like rowing boats swimming are some amazing attributes of blue spaces that make them therapeutic 

part of the landscape. (Völker and Kistemann, 2011).  As a place for swimming and bathing blue space has 

historically and also in modern days contributed in building a healthy and active community which has 

been proved by an experiment on an Irish community conducted by Ronan Foley. And this is a reason also 

that designers put extra attention to blue space when there comes a task of creating a healing landscape. 

(Foley, 2017) 

 

2.2.3 Valued Landscape 

I stay in for two years also discovered that I like to take the way beside River Emajogi to go to the centre 

for even when I have a bus card. It was refreshing and healthy. And I see people bicycling- jogging, fishing 

resting or just out for their dog walking every time. . So was the response from the city dwellers of Hong 

Kong.  In a ‘Blue-health’ experiment done on the people of Hong Kong city, they were asked to evaluate 

the inland water spaces and coastal line in their day to day lives. It was then revealed that even if they don’t 

think of indoor pools or manmade parks, they can’t avoid visiting the water places if they can. Many of the 

people answered that they often walk beside the river and the sea-side for good health and fresh air. The 

promenades beside the inland and coastal water spaces are widely used and appreciated by the city dwellers 

in their leisure even during their day to day activities People of Hong Kong who had easy access to those 

blue spaces said they feel healthy visiting those areas and people having a view to the sea or river had 

claimed to have a good health condition in general. But every time it was confirmed that they consider the 

blue spaces and adjacent places as one of the most valuable elements of their surrounding and feel the 

necessity to visit very often.  (Garrett et al., 2019) 

 

2.2.4 Cultivating Health 

Cultivating Health is an idea that blew my mind when I came across the editorial of a journal by Gesler in 

2005. In his writing, he tried to think the idea of ‘Therapeutic landscape’ more critically and revealed his 

insights about this evolving theme. According to him, Therapeutic Landscape and Therapeutic landscape 

experience are two different topics to be discussed, He added that which landscape is truly therapeutic may 

differ depending on person, place and climate. So in his discussion, being therapeutic for a landscape is 

often ‘context-based’. He mentioned some literature to make a connection between the rural setup of France 
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and the way it is therapeutic while the urban landscape has something else to offer. So health and place 

connection is widely discussed and a multidisciplinary idea if one can say (Gesler, 2005). In my dissertation, 

this idea of Gesler came to highlight as I have this survey and their result analysis part and it is very much 

critically examined so that the effect of the interventions are evaluated from various aspects and angles and 

to avoid generalization while coming to any conclusive idea. To prove Blue spaces and design interventions 

that give access to them as therapeutic or helpful to cultivate health, the discussion should have been very 

honest and unbiased. And thankfully we could come up with some reality check of our desktop survey 

which is discussed later in the survey analysis chapters. 

 

2.2.5 Urban acupuncture 

Acupuncture is a traditional Chinese method of diagnosis or medication, where small needles are inserted 

into the human body, according to its practitioners these points are some of the most effective points of our 

body. This alternative medicine stands for an idea where the very small scale of a pressure created with the 

needle is described to have a larger positive effect throughout the whole body. Casagrande, one Finnish 

Architect used this idea in urban design for the first time(Casagrande, 2010), when he was doing his 

research in China(Tang et al., 2015). His idea was such, a city is compared with the human body and one 

small concept or design implication in the city can solve major problems or affect positively into the 

lifestyle of the citizens.   parts. In urban acupuncture concept, one area with maximum potential is targeted 

and small steps are taken to move it forward to a bigger change in scenario. For this research, we need to 

understand the concept of Urban acupuncture because here we are experimenting with some micro-scale 

interventions and we will be checking if the respondents feel the necessity of those interventions in the 

aspect of the city or they just feel it impacts on a particular scenario. If a small intervention can trigger an 

impactful vibe to the locality we can call those interventions as successful urban acupuncture approach. 

 

2.2.6 Basic knowledge about restoration theories 

To design a blue space centric landscape to enhance the health benefits, the designers must take into concern 

the theories of restoration so that they can build the environment successfully and most effectively. People 

have a strong connection with the place to influence their mental and physical well-being. Which is proved 

by multiple designers from surveys where the statements on the level of restoration of the mind of people 

assessed using visual stimulation. In 2016, X. Wang et al had an experiment on Chinese citizens how 

different landscape elements had a different level of influence on their restorativeness. The study shows 

how nature and natural elements are proved to have more restorativeness than any man-made park with 

artificial facilities. Todays China is urbanizing rapidly and their students come from village to city for study 

purpose. So the question was valid that which landscape types are restorative according to them. Of course 

among any natural environment places in connection with natural green and blue-spaces was much more 

appreciated (Wang et al., 2016). A similar experiment done on a bunch of students of Iran in 2017, showed 

the similar result where in particular the participants found ‘serene, nature and refuge’ as three main causes 

behind their feeling restorativeness due to the given variety of Persian landscape situation (Memari, 

Pazhouhanfar and Nourtaghani, 2017). So in the first experiment on china, Attention restoration theory or 

their sense of being away played the role of restoring mind on the other hand in the Persian experiment, 

restoration was perceived by the respondents supports the ‘prospect refuge theory’ according to their 

comment. According to Velarde et al, research on natural landscape elements those are more effective in 

improving health condition were not in the focus of the or not clarified in any of the papers on restoration 

ideas by 2007 (Velarde, Fry and Tveit, 2007). But since then in this one decade and more, scientists and 

https://www.sciencedirect.com/topics/social-sciences/acupuncture
https://www.sciencedirect.com/science/article/pii/S1618866713001209#bib0015
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landscape designers have come a long way and started talking about the therapeutic effect of landscape 

based on viewing particular natural element.  

 

2.3 Use and variety of Virtual reality (VR) 

A growing body of work is investigating the ways to replace the in vivo experience with forms of "virtual" 

contact, to provide these individuals with at least some benefits of the natural environment. This paper aims 

to provide a review of the previous use of virtual reality (VR) nature in health and care settings and 

contemplate the potential use of this technology in future. Our central question is whether engaging with 

virtual nature can contribute to enhanced physical and emotional well-being in housebound or mobility-

constrained individuals. We conclude that while contact with real-world nature is preferred, VR use can be 

an alternative in cases when in vivo contact with nature is not possible. There are many possibilities for the 

use of VR technology in psychiatric and medical care; however, the risks, benefits, and cost-efficiency of 

these attempts should be carefully assessed and the outcomes should be measured in a scientifically valid 

manner. The current review has nonetheless demonstrated that VR nature could play a role in each of the 

proposed mediating mechanisms linking natural environments and health (White et al., 2018) To make the 

use of virtual reality more user-friendly and to remove the gap between human and computer that interprets 

in reaction up-gradation of virtual reality is in process in the name of mixed reality(MR) and Augmented 

Reality (AR) and enhancing the possibility of finding more realistic yet relatively cheaper alternates than 

the real experiments (Lampropoulos, Keramopoulos and Diamantaras, 2020). 

2.3.1 3D visualization 

3D visualisation is the base of creating any virtual reality for the design base experiments in the field of 

architecture, landscape architecture urban design. It also has tremendous utilization in the field of furniture 

design and interior spaces. There is much professional software available in the market to help and develop 

this phase. 3D max, Goggle sketch Up, Maya, Rhino, Revit, AutoCAD are some of the most used ones. 

Use of Photoshop or Adobe creative suits like Adobe Illustrator or CorelDraw is also popular to create a 

pseudo-three-dimensional image of object or landscape. Scenes created in that software can be animated 

and used for visual simulation process later.  

2.3.2 GIS 

In recent time, many institutions and Urban and rural planning firms, run competition worldwide to the 

envisioned project and to enrich the possibility of multiple options for the same site. With the availability 

of the internet and the help of satellite images the popularity of using GIS maps in these cases is 

accelerating. GIS helps designers worldwide to proceed a web-based survey without spending money and 

time on travel which is a very friendly solution for students without a doubt and gives a good knowledge 

about the place and helps them perceive the three-dimensional situation to a large extent. But still according 

to many researchers, depending on GIS-based design may lack in choice of multiple criteria, and choice in 

required scenario (Wang et al., 2015). It is also difficult to assume the impact of seasonality and other facts 

fro the designer depending on the GIS. But it is also in the process of improvement and a helpful tool to 

develop virtual reality on the initial stage. 
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2.3.3 Role of attributed visualization  

Often in the virtual reality, the viewers fail to compare between two different scenarios if the difference is 

a fine line and less visually provocative. In economic visualisation if the variety is made between two 

different situations is very thin like, the gap between the residences are slightly increased or the variety of 

building types are depicted only with blocks, it can be hard for the respondents to differentiate and give an 

opinion. In those case, the role played by attributes in text plays a very important role. Additional details in 

the text may enhance their mental image and help in determining discrete choice(Patterson et al., 2017). 

2.3.4 The rise in the use of Augmented Reality for advanced testing 

We have already discussed in our previous discussions that the usage of virtual reality for public 

participation in various experiments are no more a new thing and it’s rapidly growing.  The more designers 

are using virtual reality as a tool for testing different design interventions for various fields like urban 

design, landscape architecture, architecture, the more they are realizing the limitations. The shortcomings 

in those experiments are mostly due to the difference between real-life experience and the VR experience 

of the respondents. So no doubt, that researchers and technologists had emphasized on filling the gaps 

between human and machine. So in augmented reality, as Lampropoulos et al mentioned, make the 

experiments more ‘alive’ to its viewers(Lampropoulos, Keramopoulos and Diamantaras, 2020), hence 

brings out reaction closer to the real-life reactions. In 2018, Robertson called ‘Augmented reality as a very 

recent innovation(Robertson, 2018) and mostly is on it’s developing phase, so it is true in 2020 too, that 

Augmented reality is quite on its infant stage. Not only for planning the future developments but also to let 

people more intensely feel the past scenarios and make researchers more involved use of Augmented reality 

has also found its place to the historians and archaeologists (Unal, Bostanci and Sertalp, 2020). There are 

cases where AR and VR have been put together for experiments and introduced mixed reality (Portman, 

Natapov and Fisher-Gewirtzman, 2015) as a more convenient option for the designers until more 

developments are formed in favour of using pure augmented reality as a tool for design-related researches. 

Besides more data assemblage, tools and software development in favour of AR  (Li et al., 2019), 

availability of auxiliary theatres and access to it will be needed to implement AR more often in design 

intervention experiments. For big projects and large scale Urban design, some researchers have developed 

some collaboration of GIS, Drone and Augmented reality. For a research project, as we did for blue health, 

multiple small scale design interventions can easily be created using augmented reality too that can bring 

out results which can be more overlapping with realtime experience. To improve the quality of AR some 

currents errors can be sorted and reduced by combining different visual elements and the information’s 

process of assembly (Li et al., 2019). 

2.4 Assessment of design interventions 

To be able to proceed with an unbiased piece of analysis derived from the design interventions and the 

survey and public opinion, it is essential to keep certain prelude in mind. To learn about factors that affect 

people’s judgement on evaluating the scenes is crucial for the literature base for taking the research forward. 

There are different angles to see things and different causes working in behind the opinions. The 

responsibility of urban planners is to ensure that the local community involved in the real site is also 

involved in the process of designing the existing landscape or enhancing restorative quality. If the beautiful 

objects are degrading the appeal of the existing landscape to the locality then the designer has the scope to 

modify in this process. Existing blue-spaces in our nature needs attention and needs to be nurtured and 

treated in a more inclusive way so that the water quality is maintained and utilized for the overall well-

being of the city people. For that to ensure accessibility and interaction are two of the prime concerns. If 

the concerns are reached to the audience or not for the base of their evaluation can depend on multiple facts. 

https://www.sciencedirect.com/science/article/pii/S1466856418314449#bb0405
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Here are some background research discussed to establish the tranquillity of assessment of design 

interventions part as it should be invigorated with ideas facts that may affect the judgement. It is a part of 

preparing a knowledge base in case of assessing design interventions.  

 

2.4.1 Roles played by Visual simulation in assessment 

To work within a limitation of time and resource can be a hindrance for the designer for procuring an 

accurate result. In those cases, the visual simulation needs to be wisely attended. To help participants 

recognising the given scenes the simulation needs to be detailed for ground surface and for some cases 

vegetation and special building types (lighthouse, tall tower, landmarks) may help in recognizing the 

situation if participants are already in touch with the real location or familiar with similar kind. But despite 

all hints, participants from the given locality and residing in there will notice and reveal more relative 

insights than people who will take them in general. Sometimes even the foreground detail made in the visual 

stimulation may not work as effectively as expected if the respondents are not familiar with the situation. 

But people identifying the actual scenario may come with more relative opinion even if the simulation 

doesn’t provide detailed information(Williams et al., 2007). Because in that case beside the given piece of 

information they will also take the help of their mental image and add them in their evaluation process. The 

more diverse is in the group of participants the more there is a chance to disclose new angles and perception 

for the same situation.  

2.4.2 The evaluation of aesthetic in a landscape following the paradigms 

People’s judgement about a good or aesthetic landscape is sometimes tricky to evaluate as there is not exact 

rule-set for measuring them. For a long time, there were ideas fixed for good landscape qualities that 

included mountains, green fields and some stereotypical elements that stood for defining an aesthetic 

landscape. Those ideas supported the fact that the beauty of the landscape is a byproduct of a certain set of 

landscape elements so it is objective to sense it. But the more researchers are exploring people’s perception 

of beauty worldwide they are discovering the lack of simplicity in this judgement and the importance of 

learning individual’s definition of beauty from different realities and socio-cultural background of the 

world. At the end of twentieth-century theoreticians like Emanuel Kant along with other great philosophers 

Locke, Hume, Burke started talking about the subjective definition of beauty as Kant said in his famous 

quotation, 

‘Beauty lies in the eyes of the beholder’(Lothian, 1999) 

In contemporary theories and researches, the evaluation of landscape is done mostly in a subjectivist 

manner. People from various culture and background take part in those experiments and opinions from 

them lead to a more diverse thought-provoking and realistic solution for the designers. For our experiment, 

it is very important to know about the two paradigms but saying that it is essential that an individual’s 

opinion is taken into account. That generates qualitative discussion and exciting facts and angles of seeing 

things. To follow the subjectivist paradigm from the beginning seem to be more accurate in such 

experiments than the objectivist paradigms to assess design interventions in a complex landscape with a 

diverse cultural base. 

 

2.4.3 Role of Landscape preference studies (LPS) in the assessment of designs. 

Sometimes the viewed landscape in an image or other visuals was not admired in some experiments and 

built situations were admired more but things went opposite in real situation (Van den Berg, Joye and 
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Koole, 2016). Which indicates viewing landscape in any other form than real may affect people’s preference 

in a way which can be altered by viewing them practically. Which can be a big challenge of running an 

experiment like these and relying on the results coming out of them. But individual's stand or justification 

for their preference may play a very vital role and keep us from generalizing results.  

Landscape preference study (LPS) is widely used as a process of evaluating design interventions in the field 

of urban planning and landscape designing. It says with a well-developed virtual reality scene, it is also 

important to deliver a well-integrated oral depiction. This way, the possibility of perceiving the scene more 

accurately rises. It also helps the participant in concentrating on the experiment with more intense. LPS 

shows that experiments with virtual reality have provided more relative result when it paired with an 

accurate description in the background (Patterson et al., 2017). The results revealed in that experiment had 

more possibility to represent the actual reaction to that particular scenario. This process can be very helpful 

for taking reactions to the design of trails, new neighbourhood and urban planning. 

2.4.4 Public engagement in the machine-based learning 

Locals participation in design decision can lead to more sustainable planning for a city and help designers 

to contribute in developing the nation which is also believed by many developed countries, Scottish Land 

use Strategy is formed upon this vision (Wang et al., 2015). So designing a landscape is no more a firm 

oriented or studio centred activity. It should reach to its users before spending money on building them and 

they can play the role of the most practical jury board. And the obstacle is their incompatibility in interacting 

with the machine. Some clinical experiments are also done on patients where researchers tried way to 

engage people with virtual nature for the betterment of their health (White et al., 2018). This indicates that 

urban designers are not only hopeful about using a machine to learn about public engagement with real 

nature rather positive about the actual response they would deliver in the same kind of real situation. So the 

impact of a design intervention that engages the public with the nature determined by machine may sound 

very contradictory but very practised and fruitful idea than building things and regretting the waste of 

resources later.   
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3 CASE STUDIES 

As there are plenty of examples already built-in all over the world that take people to water, give access to 

water and contribute to mental and physical health. It is hard to describe each of those immense varieties 

of interventions. But to learn from the responses and to learn from the public experience was helpful in both 

of the times while designing the models they worked as inspirations and while assessment of public 

interaction they can be the field of cross-checking the fact how it differs from the real experience of those 

similar type of design interventions in case of virtual reality. Or either they differ very elaborately or not. 

So case study was a very vital part of the Literature survey in that way. Here to compact a whole lot of 

ideas I made three themes for the case studies that I discussed in my paper. Under each I will be discussing 

two cases, one that I explored to learn about of that very theme and another is a case that I directly took 

inspiration from while building the virtual models of the same theme. Cases those are easy to imagine to 

be built in the context of Kopli sea Beach in Tallinn and are mostly small in scale and has an impact on the 

neighbourhood like an ‘urban acupuncture’ movements are mostly the inspirational case studies. All the 

situation, location, scale and inspirational cases are determined through several collaborative meetings with 

the blue-health team mostly lead by Jekaterina Balicka and in Presence of Peeter Vassiljev and Professor 

Simon Bell.   

The main three broad categories or the themes to make my case studies simplified are:  

Water and Aesthetics, Interaction with the Blue space, Blue health in collaboration with technology. 

 
Table 3-1 Three themes of case studies that drive the inspiration for design intervention 

 

 

3.1 Blue space and Aesthetics 

Sometimes in a lot of cases inside the city, it is often seen that water is adding on the aesthetic value to a 

previously blunt situation. And people have enjoyed those changes and the place got its new utility as a 

place for restoration and recreation. So even if there is not necessarily any water existing at a site, it is rather 

added to add some value. Or on the other hand existence of water inspired the artist within the designer and 

made them try something absolutely aesthetic than its functionality and it brought again extra attention to 

the water-related surroundings. This is the segment I tried to look at two cases of that type and dissect it in 

brief.  
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3.1.1 Explorative Case study: The Tanner Fountain, Harvard University, Cambridge, 

Massachusetts, 1984. 

Architect/ Consultant: SWA Group with Peter Walker, FASLA 

Project description: This tanner fountain completed in 1984 is an exemplar of fountain design which is 

innovative, and small scape intervention of big effect. The fountain was created with any basin by setting 

field stones to form a circle approximately 18 meters in diameter. Within the circle of stone, a shimmering 

mist of water is formed by concentric rings of jets set flush with the ground. This design was a solution to 

the problems of operating and maintaining other fountains within the campus. The stones are set on the 

existing ground surfaces including asphalt and existing green patches. In the summertime, it also helps to 

cool down the place. 

Contribution in Aesthetic and restoration of mind: The place is situated on a heavily travelled pedestrian 

intersection thus attracts many to play and relax. The atmosphere that setting creates remains as a key example 

of the idea of landscape as art. This designed space offer place to stop and sit, function as a gathering spot and 

landmark, place for children to explore, as well as a point in attraction for pedestrians moving in and around it. 

In winter the place remains empty as the stones remain covered with snow. It is also a place to be outside as it is 

evocative and poetic.  

 

 
Figure 3.1-1 Tanner Fountain during summertime (source: blue-

health database;2020) 

 
Figure 3.1-2 Tanner Fountain during wintertime (source: 

blue-health database;2020) 

 

 

3.1.2 Inspirational Case study: Keelung Port, Keelung City, Taiwan, 2003. 

Architect/ Consultant: Guallart Architects 

Project description: Krulung port city is one of the important container port in Asia. The project was part of 

the plan to create new ‘Gateways’ in Taiwan, oriented toward defining the interaction between the port and 

the city. The project was realized in various phases and the port was given a new characteristic of central 

public space with a sense of identity and enhance the image of the city. This project provides a space as a 

public amenity. The restructuring of the port space and the city-port interface permits the creation of a rest 

space where people can enjoy contemplating the sea and the bustling activity of the port. The timber 

platform also has a garden of wooden ‘rocks, ’the traditional Oriental rock gardens is materially transformed 

to become folds in the surface of the public space, inviting people to relate to them physically in various 
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ways; a similar are appropriation has been made of the outcrops of volcanic rock on the neighbouring coast. 

 

Contribution in Aesthetic and restoration of mind: The sculptural letters, pergola structures lighting design 

and large decking space with rocks add an aesthetic quality to the place. 

 
Figure 3.1-3 Keelung Port, Keelung City, Taiwan (source: blue-health database;2020) 

       

3.2 Direct interaction with the Blue space 

Design interventions that let people interact with the water like, touch it or swimming in it, fishing and 

diving under it is a very popular theme for waterfront design from the very beginning. Interacting with the 

water we not only restore our mind rather get benefited physically which is described with evidence in the 

previous chapters. In this phase, we will be discussing two examples of that type and most of the 

interventions that we built for the virtual experimentations we had it in our mind to ensure some extent of 

interaction with the water either physically or visually or functionally.   

3.2.1 Explorative Case study: Bunker 599, Diefdijk- Highway A2, The Netherlands, 2010 

Architect/ Consultant: Rietveld Landscape, Atelier de Lyon      

Project description: Bunker 599 features the military landscape of The New Dutch Waterline- a protective 

ring around the cities of Holland. The line was operational in WWI and WWII and was disabled in 1960. 

This 85 Km long and 8 km wide area, at the wartime, was flooded under half a meter of water to prevent 

the enemy to attack from the east. The beauty of these more than 700 concrete works and they are referring 

to the military defence system.  Bunker 599 is an exemplar of how heritage finds a new purpose and function 

in the rapidly changing landscape. The project shows how many exciting military objects should adopt a 

contemporary function. The new design took a slice off and exposed the interior and inserted a dyke through 

it.  

Contribution in Aesthetic, mystery and restoration of mind: The steps lead visitors down to the bunker 

slicing through it and continue on the concrete jetty deep into the water where the jetty gives a reference 

point to the water level in the past. Uses and modifies the heritage object as an important intervention with 

additional elements that lead people to the water. 
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Figure 3.2-1 Plan, elevation and section of Bunker 599, Diefdijk (source: blue-health 

database;2020) 

 
Figure 3.2-2 Elevation towards the 

sea of Diefdijk (source: blue-health 

database;2020) 

 

 

3.2.2 Inspirational Case study 1: Dania Park, Malmo, Sweden, 1999. 

Architect/ Consultant: Thorbjörn Andersson 

Project description: Union Point Park is an exciting new nine-acre waterfront venue located near Coast 

Guard Island, just south of the Embarcadero area shoreline. The park offers waterfront access, park 

activities, and attractive open space in an area of Oakland that has lacked such opportunities. It is owned 

and operated by the City of Oakland. Union Point Park is a part of a greater park system in San Francisco 

Bay, it connects the City of Oakland with its waterfront. This new park is inspired by the coastal landscape 

with dunes and mounds. The park consists of a system of parks and trails along Oakland's waterfront. Union 

Point Park reflects the vision and collective efforts of a broad range of community groups, agencies, and 

individuals including the Unity Council, the Trust for Public Land, the Coastal Conservancy, the City of 

Oakland, the Port of Oakland, the University Oakland Metropolitan Forum, PGA Design, and Mario 

Schjetnan of Grupo de Diseno Urbano.  

Contribution in Aesthetic and restoration of mind: The immense scale of the coastal landscape reflects 

in the park, which has a large scale spaciously disposed of. Visiting the park in different conditions and 

various seasons brings out a wide variety of experiences. The principal features of the park are the so-called 

Scouts: three tilted concrete planes that penetrate the rough boulder lining and permit park visitors to reach 

the sea. A 40 by 40 meter flat table termed the Bastion, elevated some 6 meters above the sea leaves the 

visitor totally exposed to the elements, whether to a harsh wind or a beautiful sunset. Besides, the Balconies 

-- three wooden boxes -- overlook the vast, slightly sunken grass meadow, called the Lawn. This activity 

field is protected from sea winds by a double row of Sorbus trees and lower, salt-resistant shrubs.  
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Figure 3.2-3Hanging platform of  Dania Park, 

Malmo (source: blue-health database;2020) 

 
Figure 3.2-4 stepped platform of  Dania Park, Malmo (source: blue-health 

database;2020) 

 

 

 

3.2.3 Inspirational Case study 2: The Infinite Bridge, Aarhus, Denmark, 2015. 

Architect/ Consultant: Gjøde & Povlsgaard Arkitekter 

Project description: The designers created a sculptured ring together with the city and the coastal 

landscape and make aware of the relationship. Walking on the bridge is simulated to give experience the 

way the endless panoramic composition changes and encourage social interaction with other people while 

experiencing the same panorama. The Bridge is of 60 meters and is positioned half on the beach and half 

in the sea. It consists of 60 identical wooden elements placed on steel pillars housed about two meters into 

the seafloor. The deck of the bridge rises between one and two meters above the water surface depending 

on the tide. The curvature of the bridge follows the contours of the landscape as it sits at the mouth of a 

small river valley extending into the forest from the beach. 

Contribution in Aesthetic and restoration of mind: In addition to unfolding the seaside panorama The 

Infinite Bridge establishes a connection between the present and the history of the specific site, as it 

reconnects the beach to a long-forgotten viewpoint at sea. The historic Varna Pavilion that sits on the 

hillside above the beach was a popular destination in the scenic landscape with its terraces, restaurant and 

dancehall. Situated on the edge of the forest facing the sea the pavilion was meant to be experienced from 

the landing dock of the pier that no longer exists. The Infinite Bridge reestablishes this historic connection 

and offers a new perspective on the relation between the city and the surrounding landscape. Walking, 

sunbathing playing, swimming, photography, boating etc. The bridge allows people to go deep inside the 

water. 
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Figure 3.2-5: The Infinite Bridge from the top (source: blue-health database;2020) 

 

 

3.3 Blue space in collaboration with technology 

There are cases nowadays where the designer used a little trick to take the help of technological support in 

the purpose of making the water experience way more attractive. Sometimes the technicalities are very 

simple. Sometimes they have been possible because of some new invention of materials like streel 

structures that made the designer’s ambition possible in real life. But the fact is that little interpretation of 

technicality has a very big impact on the users of those design. Under this theme, two of those kinds of 

exemplars have been explored.  

3.3.1 Explorative Case study: Brick Pit Ring, Sydney, Australia, 2005. 

Architect/ Consultant: Durbach Block Architects 

Project description: It is a place of adaptation, as an unviable industry is replaced by new sustainable 

technologies and a refuge for the rare and endangered Green and Golden Bell Frog. An aerial walkway and 

outdoor exhibition, twenty meters above the brick pit floor, the Ring Walk give the brick pit a genuine 

urban connection and presence within Sydney Olympic Park. A simple ordering device, the ring walk 

facilitates both access and interpretation to the brick pit, while fully recognizing its extremely fragile 

habitat. The pure form and consistent level of the ring register the shifting sides and depth.  

Contribution in accessibility and connectivity with the site: The site is connected to the city street, The 

development added parking lots to improve accessibility. An elevated sky work was built to provide 

pedestrian connectivity. Public transport is located in 500m distance. 
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Figure 3.3-1: Brick Pit Ring, Sydney (source: blue-health database;2020) 

 

 

3.3.2 Inspirational Case study: Hornsbergs Strandpark, Stockholm, Sweden, 2012   

Architect/ Consultant: Nyréns Architects      

Project description: Hornsbergs Strand Park is where water and land meet in a curvy shoreline and 

contemporary design, round organic shape and clean lines. The waterfront and the three long floating piers 

give the visitor a feeling of floating into the light over the water. This is present particularly on hot summer 

afternoons when the park becomes an oasis for the surrounding residents and used for grilling and 

swimming. The park features several informal seating areas and a shower with a high seated tank for water 

heated by the sun that can be used by joggers.  The path at the lowest level have ladders that lead people 

into the water for swimming.  The trees are located in dense groups including one species each. The edge 

towards the water is built of sheet pile bonded to the surface with the help of a large concrete crown that 

spans into the solid rock. At the east end, the plaza surface is raised to provide access to the buildings it 

forms a difference of level with the street.  

Contribution in accessibility and connectivity with the site:  It is reclaimed land and created the park, 

cycle and pedestrian path. The site is situated in inner-city and very well connected with the city streets. 

The western part is designed at the same level as the road, therefore, provide wheelchair access to space. 

Public transport is located near the site. The site is used for walking, sitting, sunbathing, and swimming, 

events, grilling, relaxing and socializing.  
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Figure 3.3-2 section of Hornsbergs Strandpark, Stockholm (source: blue-health database;2020) 
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4 METHODOLOGY 

As the thesis is a supportive analysis and Blue-Health is the mother project to it, my part of the research is 

embedded into the whole Blue-health project and design intervention decisions in each step have been taken 

in a team. Also bringing the virtual reality of the envisioned interventions was teamwork done step by step. 

The team is formed with my Thesis Supervisor Professor Simon Bell and other two mentors in different 

phases were Jekaterina Balicka, MSc and Peeter Vassiljev, MSc. Professor Simon Bell is my main 

supervisor and also the responsible person for overall supervision of this team project, advisor and he took 

the project towards the final version of it. Then another responsible guide for the design part was my teacher 

Jekaterina Balicka, who took care of the supervision of the componential design part and designed the basic 

processes. On the third and final stage of designing, I was guided by my teacher Mr Peeter Vassiljev, MSc, 

who was the responsible person for producing the final animation of the design interventions, then 

supplying the data to the survey company and kept a connection with them. Finally, my part of the thesis 

and methodology has mostly lied upon the process of preparing sketches of some interventions inspired by 

the cases that I have come across as a desktop survey, analyzed them, which are sorted for the database of 

Blue-health project before. The situations were decided through a team meeting. Initially, the plan was to 

propose different design intervention for Anna Kanal situation, for River situation, taking river Emajogi as 

standard and for beach situation taking Kopli beach as the site of the experiment. Finally, one situation was 

targeted to ensure a more focused and detailed discussion. And that is for the situation of Kopli beach, 

located in the northern end of Tallinn, oriented to the Tallinn bay, in the middle of  Gulf of Finland and 

Baltic sea. 

Methodological steps of my research are broadly related to the greater analysis of blue-health interventions. 

The interventions are elaborated taking the existing designs in the blue health areas in Kopli and the Anna 

Kanals as the base of ideas.  

The methodology of this thesis are in steps as- Collecting the data, adding them to the blue-health project 

following a method that is already established by the blue health research team of Landscape architecture 

school of Estonian University of Life Sciences. Insights, at the end of the methodology, are the reflection 

of the methodological limitations or positives and negatives of this kind of virtual experiment in case of 

Blue health project and the final reflection of things. 

If the methodical steps are placed in order of their sequence it will be a flow chart like below: 

 

Literature survey 

 

Physical survey 

 

Design intervention overview 

 

Building virtual models and simulation 

 



Blue-Health: Assessment of design interventions using virtual reality 

 

26 | P a g e  

 

Preparing a questionnaire   

 

Running the online survey 

 

Result assemblage and analysis 

 

Insights 

 

4.1 Literature survey 

History of European cities has a deep-rooted connection with the location of the river as the river worked 

as the access way for the merchants from ancient times. Sometimes the inland lakes have been the lifeline 

of that city development and grown alongside them. Also, a civilization built alongside the continental 

coastline is still visible on the world map. This is why the significance of these ‘blue’ spaces is irrefutable 

and immense in the history and modern evolution of cities or urban belts. They have also provided people 

with food (fishes), electric energy generation and sewage treatment and most importantly became the life-

line of cities by supplying drinking water. Rural areas are even more directly depended on the natural water 

surface to run their agricultural productions and farms. This is quite obvious that like all other animal-

human beings are depended on these blue infrastructures for some health and well-being purpose, which is 

no more a statement rather evident by some growing body of researchers.    

(https://bluehealth2020.eu/about/background/).  

As these research are focusing on the effect of the existence of blue spaces on the human mind and health 

well-being, so the accessibility to the water becomes the most crucial thing to discuss these elaborately.  

This is why the framework of the ‘Literature survey’ for this write up has been established on the availability 

of shreds of evidence that can prove the fact that how access to blue health may be beneficial to a group of 

people or community, what are existing theories based on this issue, cases those believed in the fact of blue 

space and health coming together and proved in real. And finally the contribution of virtual reality to 

maximize this sort of experiment for the case of blue infrastructures and to make it more economic.  

Thankfully this is going to be a wide discussion on this issue as none of the previous discussions have been 

made on virtual reality focusing design interventions on blue health areas as elaborately as this one, where 

lies the significance of this thesis and its literature survey.  

4.2 Physical survey 

The physical survey provides with the insights on the site and a true inspiration for the machine-based 

design. It also is much helpful to understand the real scale topography wind velocity or other climatic 

details. The time of the survey took place in the middle of November. It was a cloudy gloomy and windy 

time of the year in allover Estonia. Despite not being very suitable time to understand the activity and 

pressure of crowd surrounding the beach area, still, Kopli beach is proved to be very popular and over the 

year active beach for the neighbourhood. Even in the adverse weather condition people were involved in 

various beach-centric activities, for example, beach cycling, beach walking, dog walking, personal 

photoshoot, feeding the birds etc.  

https://bluehealth2020.eu/about/background/
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Figure 4.2-1 Kopli Beach area (Source: Maa-amet 2020) 

 

Kopli beach is located on the south-western end of the Kopli area, just before the Stroomi beach. It is facing 

the Tallinn Bay in the west putting Pelgurana mixed-use area on its back.  

As soon as one cross the Pelguranna area and the park to head towards Kopli beach are, there comes a cosy 

thin sandy beach that a little more than one kilometre long and runs in parallel with the green area and 

visually separated with the park through low heightened sandy bumps, trees and reeds. The beach area is 

no more than 28 meters wide but the slope is very gentle. Though the layer of the blue starts soon after one 

reaches the beach but it takes 200 meters or more to get sinkable depth and swimmable water.  
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Figure 4.2-2 Park before the beach comes 

 
Figure 4.2-3 People doing photography on the beach 

 
Figure 4.2-4 Stoney portion of the beach with a steeper side 

 
Figure 4.2-5 Existing blue-health project on the cliff area. 

 

To take a walk towards the northern direction of the sandy beach slowly the sides become steeper, the area 

of sandy beach is lessened and Stoney area comes. This area is also higher in topography than the other 

parts. The stones are colourful and spread in the water taking a wide area. In the north most-end near the 

light tower, there is an existing intervention of blue health project which is also an inspiration for two of 

the interventions that we elaborated here for the dissertation adding some more facilities.  

By taking walking towards the southern end of Kopli beach the beach gets even lower and there are patches 

of green trees in between the path close to the sandy beach. Finally, at the end of the southern direction of 

Kopli beach, the lowest part is located, where it gets marshy, as suitable for marshland there patches of 

reeds extended towards the sea and easily sinkable as the slope is a little steeper than the sandy beach.  
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Figure 4.2-6 The path between the reeds with Stroomi beach 

on the background. 

 
Figure 4.2-7 Beach and reed area extended to the water 

The reed part of the beach gives the restoration with a feeling of ‘being away’, serene and refuge.  

4.3 Design intervention overview  

This step is teamwork including two members. In this design phase- Jekaterina Balicka guided the basic of 

the design criteria and I took it forward. The initial idea for design intervention was quite ambitious. To 

follow that, initially, three different types of blue spaces were studied including both coastal blue space and 

inland water surfaces to fit the interventions in real locations. Later, for a fair and in-depth analysis and 

more focused dissertation, the situations are scaled-down. In the earlier academic semester, our design 

curriculum had preparative studio projects related to blue-health and landscape designing. There, a real 

blue-health site (Anna Kanal) was vastly studied and has been working for the studio, concerning nature 

protected site included in it. With the help of the initial practice of building ideas for the blue landscape, it 

worked as a preface for the master dissertation. Here, in the design intervention, we narrowed it down to 

three different scenarios of one real site with 3 design ideas for each situation. 

From the physical survey, we have learned the three different geographical features of Kopli beach are. 

They are taken into account as three situations for which, three different versions of interventions are 

planned. Those are grossly different ways of accessing and interacting with the water. For each of the 

situations, we somewhere allowed people to touch the water,  in some places we guide them to see from a 

distance and just let them feel it with very small scale design interventions. As an empirical study of human 

reaction to those interventions mostly depicts their audio and visual sensory perception and psychological 

adaptation with them through the virtual simulation made in the next steps.  So the basic requirements for 

the design ideas were 

Accessing the water safely 

Encouraging water-centric activities 

Providing with visuals from a safe and comfortable place 

Providing with direct interaction with the water 

Offering the visual diversity to reach the water 

Offering a place for socializing 
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Interaction with wild-life directly and passively 

Cases those we studied in the literature survey and the realization from the physical survey both worked as 

a form of inspiration to draw the rough lines those turned into concrete ideas in flesh gradually.  

 

 
Figure 4.3-1 Sketch of conceptual 

development (Author: Jekaterina 

Ballicka) 

 
Figure 4.3-2 Detail development of the 

interventions depending on the requirements 

for beach situation 1 and 3. 

 
Figure 4.3-3 Detail development of 

sketch for the interventions 

depending on the requirements for 

beach situation 2 

 

Beach 1: Swimming platform with the view, comfort and direct interaction with water 

Most of the interventions are very minimalistic and can be listed as urban acupuncture approach for 

designing the coastal landscape. But Beach1 situation is covering the maximum area and most ambitious 

among the options. It provides trail over the water, let people sit, socially interacts and let them swim and 

be in touch with water directly.  

So the possibility to be in direct contact with water, accessibility, affordances and an open view of the water 

are the prime concerns in this intervention. Connection with wildlife and vegetation is naturally less in this 

intervention as the bridge is planned to be placed on a sandy beach that will end in moderately deep water. 

 
Figure 4.3-4 Sketchup model of situation Beach 1 
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Beach 2: Sun-bathing platform with comfort and playfulness 

 
Figure 4.3-5 Sketchup model of situation Beach 2 

 

Beach 2 is an intervention is concerned with the microclimate in the beach and ensures comfort and 

relaxation view and activities in a contemporary idea. A slightly raised wooden deck that can be placed in 

a convenient location of the sandy beach area that will provide with the facility to sunbathe, relax, view of 

the sea, enjoying beach time without dipping feet into the sand. The plywood made geometric objects will 

encourage the playfulness among children and adults both will also support sitting and leaning on it.  Partial 

Shade and wall will be a comfortable area to be in during the windy and rainy time.  

So this intervention is highly concerned with accessibility and affordances, possibility to contact with water 

directly and a wide uninterrupted view to the sea. Interaction with wildlife and vegetation will be merely 

present as it is designed keeping sandy beach in focus. There is also a good possibility of socializing in this 

intervention. 

Beach 3: Sun-bathing platform with comfort and visual interaction with water 

The idea of Beach 3 situation was different than the outcome. Some vegetation islands were developed in 

Google SketchUp. The wooden circular seatings were placed around those islands in the middle of the 

sandy beach. But to keep relation with the existing situation the changes are made by Peeter and he 

developed the final version were the wooden circular seats or sun-bathing platforms are locked with existing 

bumps and green areas.  
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Figure 4.3-6 Model of Beach 3 intervention, developed in Google SketchUp and taken to Landsmith3D for visual simulations. 

This intervention provides with comfort, safety, affordances and accessibility while the possibility of direct 

contact with the water will be lesser than the other two beach option but one can reach the beach and water 

without interruption and have the maximum view to the sea with a refuge and serenity. 
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Cliff 1: Small scale viewing platform on a rocky beach 

 
Figure 4.3-7 Model of Cliff 1 intervention, developed in Google SketchUp and taken to Landsmith3D for visual simulations 

 

The obstacle-free view was fully ensured in this piece of intervention along with well-ensured accessibility 

and affordance. If touching the water is taken as the direct interaction with water then here we can say the 

interaction is made indirectly and so is for the possibility to social interaction as it is intentionally kept small 

and intense to make sure the lite structure is built on the seaside. 

Cliff 2: Alternate beach in a rocky situation 

 
Figure 4.3-8 Model of Cliff 2 intervention, developed in Google SketchUp and taken to Landsmith3D for visual simulations 
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In Cliff 2, the situation ensures the maximum possibility of social interaction with a strong capability to 

enjoy the view. Direct contact with wildlife is not very available here though people will enjoy the seagulls 

flying. Accessibility is in a very good condition but the affordance may not be the same during the crowded 

time. Still, this design aims to afford more crowd than the previous one and facilitate activities like sun-

bathe and chilling with drinks. Possibility of interaction with water is also high as it is descending directly 

the water. 

Cliff 3: Alternate beach in a rocky situation with more access to water 

 
Figure 4.3-9 Model of Cliff 3 intervention, developed in Google SketchUp and taken to Landsmith3D for visual simulations 

 

This platform has a two-part one os which is similar with cliff 2, the stepped seating platform on cliff or 

Stoney beach part where people can afford to seat, watch, sun-bathe and enjoy in the absence of beach. And 

in the second part, it has an extended concrete platform that takes the visitor to the water and provides with 

direct interaction with water in a socializing environment. So from the requirement list, accessibility and 

affordance are provided with most priority with the equal possibility of socializing and interaction with the 

water. It also ensures an obstacle-free view of a panoramic scape. But the contact with wildlife and 

vegetation will be merely present in this part of the beach. Saying that it is also noteworthy that watching 

seagulls of the beach sitting or leaning against the wooden slopes visitors will be provided with visual 

contact with wildlife. 

 

Reed 1: Path for interaction with nature and raised platform for a visual connection with the beach 

This provides with a safe walking path through the vegetation and gives a raised platform to see the water 

over the reeds. In this intervention, interaction with wild-life and vegetation is designed with prime concern 

while ensuring medium accessibility and affordances. But the possibility of a direct connection with water 

and socializing is intentionally put aside to learn people’s reaction on it. And it provides with a great view 

through the reed of the open water. 
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Figure 4.3-10 Model Reed 1 intervention, developed in Google SketchUp and taken to Landsmith3D for visual simulations 

 

Reed 2: Path for interaction with nature, beach and water 

To ensure a maximum connection with wildlife and vegetation in an accessible way with safety and 

moderate affordances this one can be another option that will take the beach people to the see-through the 

reeds and a small wide platform to sit or lean on or to look at the surroundings. This wooden trail is placed 

as an option in the intervention to ensure contact with wildlife and vegetation as the first concern with 

ensuring accessibility and affordances as the second. Possibility of social interaction can be placed in the 

next. But it's not in direct contact with the water and gives a view to it along with the vegetation edge. But 

it allows to cross the path and go to the beach where reed ends without harming feet in the marshland. 

 
Figure 4.3-11 Model Reed 2 intervention, developed in Google SketchUp and taken to Landsmith3D for visual simulations 
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Reed 3: Comfortable Path for interaction with nature and change in views 

Instead of taking a straightway directing to the sea through the reed this option cut down the speed and let 

the visitors enjoy the mystery of reed itself with ensuring someplace relaxing or resting. The curvilinear 

path Is to cut down the boredom and at the end of it one can easily cross the platform and get down to the 

beach. So for this intervention accessibility and affordances with comfort and direct contact with vegetation 

and wildlife were kept in the prime concern. While view to open water is rather placed in mystery and social 

interaction in this area can be optional for a change or to figure out the demand of it in public for design 

intervention in these landscapes. 

 
Figure 4.3-12 Model Reed 3 intervention, developed in Google SketchUp and taken to Landsmith3D for visual simulations 

 

4.4 Building virtual models 

This phase of methodology can be divided into two simultaneous steps. 

1) Modelling of design interventions for components 

2) Creating the simulation for testing in VR 

These steps are again teamwork. The first step is part of my research is included in the Blue-heath project 

and supplemented my thesis majorly. to convert the sketches into more tangible design intervention3D 

models. Virtual animation is prepared by Mr Peeter Vassiljev, He was also a key mentor in developing both 

the steps run by him and me.   

4.4.1 Modelling of design interventions for components 

Two-dimensional drawing of the plan was developed as the base of the 3D models with the help of 

AutoCAD 2015. Google map was taken to trace the exact location of the site. 
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Figure 4.4-1 Kopli sea beach and adjacent existing set up with the position for the intervention’s location for the visualization 

 

For extruding the design components and putting textures I used Google SketchUp, 2017 version. Learning 

about existing blue health projects done by our school and their construction techniques were the very first 

step before planning the process of developing the 3D model. Initial clarification of the model making was 

less ambitious than it ended up. Default wooden textures available on Sketchup seemed unsuitable for our 

designs. To fit the situation several raster images of wooden plunked surfaces were put on the surface of 

the interventions as a trial, some more are made later, images are turned into seamless textures with the 

help of PhotoshopCS6.   

To put it all together with the design intervention profiles in short the description is assembled in the table 

below: 

Design intervention overview Picture of intervention 

Situation: Beach 1 

Railing height: 90 cm 

Steps riser: 16 cm 

Materials used: wooden planks, metal railings, 

Plywood for seating areas. 

Design features : 

A bridge and floating harbour to access to water, 

with a comfortable environment, interaction with 

water and ensuring safety. 
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Situation: Beach 2 

Materials used: wooden planks, metal poles, 

Plywood for sculptural seating areas. 

Design features:  

View of the blue health with 

providing comfort and contemporary essence. 

 

 

 

Situation: Beach 3 

Railing height: 90 cm 

Steps riser: 16 cm 

Materials used: wooden planks. 

Design features:  

Wooden deck in close connection with vegetation 

and uninterrupted view and access to the sea. 

 

Situation: Cliff 1 

Materials used: wooden planks, metal railing, glass 

plates for transparent fencing 

Railing height: 90 cm 

Design features:  

One hanging platform that is oriented towards the 

sea and start from the cliff-edge of the southern 

corner of the Kopli beach area. 
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Situation: Cliff 2 

Railing height: 90 cm 

Inclined: 45-degree angle 

Big step riser: 45 cm 

Small step riser: 16 cm 

Materials used: wooden planks, metal railings 

Design features:  

Steps that will take the visitors to the end of the cliff 

and let them touch the water. The steps are as high 

and inclined so that one lean on them while sitting 

beside the coastline and take sunbathing. 

 

Situation: Cliff 3 

Railing height: 90 cm 

Inclined: 45-degree angle 

Big step riser: 45 cm 

Small step riser: 16 cm 

Materials used: wooden planks, metal railings, 

concrete rectangular blocks. 

Design features:  

Steps that will take the visitors to the end of the cliff 

and let them touch the water with an extended 

concrete platform. Works as an alternate platform in 

the absence of sandy beach in the cliff area of the 

beach. 

 

Situation: Reed 1 

Maximum height:  

Railing height: 90 cm 

Materials used: wooden planks, metal netting in the 

railing.  

Design features:  

A path made with wooden planks and safety railing 

in the reed that ends up in a raised viewing platform 

towards the sea. 
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Situation: Reed 2 

Materials used: wooden planks 

Design features:  

A wooden path through the reeds that takes the 

visitor directly to the sea and let them take rest, sit 

and lean on a backrest with the closest connection 

with the tide. 
 

Situation: Reed 3 

Materials used: wooden planks, Plywoods for the 

seating area 

Design features:  

A curvilinear wooden path that goes a long way 

through the reeds and has a feel of mystery to 

discover the water. In every bent, it has a place to 

rest in regular intervals 

 

Table 4-1Design intervention overview with the corresponding picture of VR 

4.4.2 Creating the simulation for testing in VR 

For Blue-health project and another academic purpose, the 3D visuals of the city and forest areas of many 

important points from Tartu and Tallinn in Estonia were already being created by Peeter Vassiljev, as a part 

of the greater research. As Kopli beach is one of the most important locations of the experiments on Blue-

health project, the 3D simulation was made in more detail and the geological features are enriched and 

highlighted in the model for fitting them with the interventions and the exact location and topography of 

their exact position in the site. The software that Peter used for creating visual stimulation was 

LandSmith3D. It(https://mybionatics.com/landsim3d-editor/) is a commercial software package dedicated 

for 3D simulation and it supports GIS, AutoCAD and Google SketchUp that we used for our partial 

development of the process. 



Blue-Health: Assessment of design interventions using virtual reality 

 

41 | P a g e  

 

 
Figure 4.4-2 Development of Kopli beach and the environment in LandSmith3D (Photo: Peeter Vassiljev, MSc) 

As Peeter Vassiljev explains the procedure in his words, 

“The software uses various GIS (geographic information system) layers to automatically generate 

parametric landscape model that can further be enhanced with specific 3-d models of components (specific 

3-d models of the intervention designs in our case). Open data geographic information was acquired from 

Geoportal of the Estonian Land Board under Licence of open data by Estonian Land Board, 1.07.2018 ( 

https://geoportaal.maaamet.ee/opendata-licence ) and enhanced further for the model. 

Even though landscape model is generated automatically by the software there is a lot of work that goes 

into the preparation and specification of the input data, creation of the sub-components (ie 3-d vegetation, 

ground textures etc) and testing of the visualisation for realism.” 

4.5 Material and Procedure 

So the methodology in various steps is developed with the help of previous data and multiple tools, software 

to come to proceed with the online survey. Pen, pencil, sketch pads were the tools for initial sketches. 

Photographs from the database and the photos taken from the physical survey as reference for modelling. 

Both Google image and Orthophoto of Kopli Beach area have taken as a reference of textures, terrains and 

real scenario for developing the two-dimensional plan using AutoCAD 2015. Reference plan of Kopli beach 

in AutoCAD is taken from the existing database provided by the school.  To extrude the plan of the design 

pieces and put the material textures GoogleSketchUp 2017 was the only software here. For construction 

techniques, drawing detail was provided of the previous blue-health experiments, though for this research 

extreme detail of real construction was compromised as it is mostly about the perception of the design in 

3D virtual reality. The final animation was prepared, as mentioned before in LandSmith nad the survey 

company was given the responsibility to run the survey and producing the initial data. With data, the 

quantitative analysis, correlations between different factors are developed and described elaborately by 

peter which will be briefly described in later chapters and the base of qualitative analysis of the results was 

prepared with comments and points given by the participants. 
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4.6 Preparing questionnaire 

To prepare the online survey a very crucial part was put on the write question that will help the survey to 

bring out the essential result and thoughtful insights of the respondents. Preparing questionnaire is again an 

embedded part of the Blue-health project and done in the team. But mostly the questions were prepared by 

Professor Simon Bell initially as a draft. It took multiple meetings to finalize them for delivering with the 

clips of simulation. I was one of the participators in those meeting along with Jekaterina Balicka, Peeter 

Vassiljev led by Professor Simon Bell and put my queries, doubts and information adding to theirs. The 

question is made in a way so that it becomes easy to realise what kind of access to water is more popular 

according to the participants and what drives them most to like or dislike situations. It also had the promise 

of deciding whether virtual reality as a tool for assessment of design interventions is worth handling or not. 

With a few editions by Peter to the final draft to clarify things that arouse after finishing the simulations, 

he made it for final and delivered to the survey company.  

4.7 Online survey 

The online survey was run by Norstat (https://norstat.ee/) a reliable source for a methodological survey for 

scientific research. This part of the thesis has been proceeded mostly under command of Peeter Vassilijev, 

especially for the quantitative part of my analysis as the survey was in his responsibility to be taken care of 

also providing every member of Blue Health project with the result and analyze them orally. For the facts 

which can be sorted out quantitatively have been proceeded using cross-tabulation, that is another part to 

be thankful to Peeter Vassiljev,  as he was the mentor and resource person who reinforced the analysis, 

result and correaltions and enriched the insights that is added to this dissertation and put descriptively. 

  

https://norstat.ee/
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5 SURVEY RESULT ANALYSIS 

From the reading of the answers by participants against all 9 interventions and their reply to all 17 questions, 

certain things were visible and measurable and there are also things those brought out some complicacy in 

deciding things in Black and white or liked and hated. They rather threw an opportunity to paint a neutral 

coating consisting of multiple layers of opinions on some things. So the addressable facts are discussed in 

a quantitative analysis where the more thought-provoking relevant topics are discussed in qualitative 

analysis. The Quantitative analysis is mostly based on the charts made out of the cross-tabulation of two 

different facts where the p-value came less than .05 so the decision of the impact of a certain idea was 

proven to be important to the participants irrespective f their gender and age. It also helped our research to 

decide whether people realised the importance of interaction and access to Blue-health in their life or not. 

An there came some satisfying and precedential result those invigorated the base of the experimented. And 

it will not be an exaggeration to say that the experiment of design intervention using VR proved to be quite 

impactful in case of Blue-Health. 

5.1 Participants 

The participants who took participation were all over from Estonia and both Russian and Estonian speaker. 

The survey started with more than 400 people, 252 people survived till the end and completed watching 

and commenting on all of the interventions. Fortunately, male and female participants were equal in number 

and they aged from 18-70 and more. In different age groups, participation from different gender (male to 

female ratio) remained more or less the same and almost equal. In the second age group, people ageing 

from 30-39 had 23 male participants where the number of females was 20, but the gap was again balanced 

when in the sixth age group, female participants were less than male participants by 3 people. So at the end 

of it, from both the gender 126 male and 126 female participants very actively replied to all questions and 

half of these population also added their valuable comments which threw some very intriguing discussion 

and insights. 

 
Table 5-1 Cross-tabulation between age and total participation shows equal distribution among two gender groups (source: 
Peeter Vassiljev)  
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5.2 Quantitative analysis 

The Quantitative analysis was run using SPSS and Peeter Vasilijev was in lead for quantitative analysis and 

the interpretation of the cross-tabulations as he is the expert among this teamwork having command on the 

software. As the cross-tabulation procedure was done among different theme, where the p-value came less 

than .05 the results of the difference between the two aspects of determination were not significant and 

decisions are detected easily. With cross-tabulation analysis we could find out the most favourite 

interventions, the least favourite interventions according to different gender group and age group. 

Respondents answer to the questions in the questionnaire what they think about the importance of 

socialising, interaction with the wild-life and nature etc. And most importantly, for the blue health project, 

it could be revealed how important it is for them to access the water and interact with the water-based on 

different gender and age group. 

5.2.1 Most and Least favourites among the interventions 

The rate of voting for the most popular interventions and least popular interventions are independent of the 

two gender groups. From the evaluation, both of the group has agreed that they voted for Beach 3 as the 

most favourite design intervention while Beach 2 has taken the second-highest number of votes in favour.  

 
Table 5-2 Chart showing a difference of opinion in different gender group for the preference of the interventions is not significant. 

 

In the third position maximum participants had points in favour of Reed 3 which made it the third most 

favourite option. Beach 2 situation though in the cross-tabulation got 4th highest numbers of points in 

favour but it is also one of the most discussed interventions for its different features and got both likes and 

dislikes from the respondents. The rest of the interventions had more or less independence from gender in 

preferences. As cliff 1 and Cliff 3 gets the next position of favourites according to the male participants 

while female participants chose Cliff 2 as with 5th most positive gradings.  

Overall least favourite design option is also proved independent from the gender difference as chi-square 

suggests the difference of opinion is insignificant broadly. Both male and female participants think Beach 

2 is their least favourite option while Reed 2, Reed 1 and Cliff 1 took respectively the next three positions 
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in least favourites. Again for Beach 1, the difference between two genders is quite visible in terms of 

preference. Male participants seem to dislike the intervention more than female participants did. 

 

Table 5-3 Chart showing the difference of opinion for the preference of the interventions in different gender group is not significant. 

Unlike gender group, most and least favourite design intervention is not independent of different age group. 

The result is quite contrasted in terms of preference according to different age groups which are visible in 

the table below. The chi-square shows the difference in opinion for the interventions or against the 

interventions among the young and older group is significant. 

 

 

Table 5-4 The difference of opinion for the most preferred is diverse among the different age groups 

Among age group 1, which is the youngest group with an age range from 18 to 29, the situation of Beach1 

seemed to gain maximum popularity, while the result is opposite among the older groups. The situation of 

Reed 3 (9 in the table below) is the second most liked design intervention to the youngest. Oldest age group 
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voted for Beach 3 situation mostly. The curve fluctuated most for the situation of Cliff 1, Reeds 1 and Reeds 

3. For Beach 2, Cliff 2, Cliff3 and Reeds 2 the curve remained more or less flat and low. 

 

Table 5-5 The difference of opinion for the least preferred is diverse among the different age groups 

For all the age group, Beach 2 situation won the position of least liked interventions. For a middle-age 

group 7 (50-59) situation of Reed 1 was the least favourite one and for the youngest group situation of Reed 

2 is the least favourite one. So there is a difference in preference of design among different age groups for 

one intervention. But that difference curve is flat when it came to gender groups.   

5.2.2 Importance of Socialising to different gender: 

As chi-square is 11.193, and the p-value is less than 0.022 that means, the difference of opinion between 

men and women was not significant. So men and women did equally think that socializing is important. It 

is also visible in the chart below, as in age group much fewer women think socializing was important to 

them and in age group 5, people with the age of 70 or more, more women think socializing is important to 

them than men. 
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Table 5-6 Importance of socialising is significant independent of gender 

5.2.3 Importance of wild-life to different gender: 

Importance of interaction with wildlife and nature is equally important to both men and women according 

to the cross-tabulation between gender and the importance of wildlife interaction. Form the youngest age 

though, very few women compared to the number of men think that interacting with nature is essential. But 

the importance of it rises with the older groups in general. Again in the oldest group, women are mostly 

concerned with the interaction with wildlife and nature, where men of that age keep it with very less 

importance. 

 

Table 5-7 importance of wildlife interaction among different age group is insignificant 

5.2.4 Importance of interaction with the water to different gender: 
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Table 5-8 Importance of contact with water is significant independent of gender 

To the successful addition of this survey, the most important thing that came to light was the importance of 

interaction with the water. From all 5 of the age groups, both men and women equally think that access to 

water is important to them. Surprisingly, older people think it is more important than it is recognized by 

younger people.  

5.3 QUALITATIVE ANALYSIS 

There are some of the cross-tabulation pair analysis where the P-value came more than .05 and proved the 

difference of opinion extremely significant. They needed elaborated discussion to figure out the real 

relationship between two aspects which led towards analysing the comments and the need to throw a 

discussion in detail which is described in the Qualitative part. The base of findings of the qualitative analysis 

is mostly the comments by the respondents in justification of their points against or for any design 

intervention. Here it must be mentioned not all the participators have commented on everything. Some of 

the people had commented only for a few interventions and some commented on all nine. Beach 1 situation 

was the top in the list of interventions where people took part in commenting for interventions, which is 

probably because it was the first visual presentation in the series. Later many of them gave up. Beach 1 got 

107 comments. As 252 people took part in the survey until it finishes, so less than half of them bothered to 

add comments. But still, those comments played a very significant role to construct a qualitative analysis 

as people mostly described there if they liked something very much or if they absolutely hated something. 

Also, they conveyed their mixed viewed and insights about the projects in these comments. In several 

paragraphs we can describe them which are the things that they found to be emphasized on, the rate of 

liking and hating comments and what else they had to say beyond just giving points to the interventions. 

5.3.1 Frequency of liking and disliking 

Mostly people who had issues on understanding the VR models or partially disapproved some designs had 

bothered to explain their ideas in comments. So it is not surprising that if we analyze only comments then 

the rate of negative comments are slightly higher than that of the positive ones. 30% of the total comments 

disclosed absolute admiration of the designs and 33.73% of the people commenting on the design 

completely disliked something (see table 5.2.1).  
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Beach 2 has been one of the most talked-about situations that got absolute like votes and received absolute 

dislike ness too. People who could relate with the material and playfulness of the real scenario of it seemed 

to like the situation very much as one Estonian male respondent from the age group of 70+ commented, 

‘I would visit this place with grandchildren. The children would be involved and I would do well to follow 

them.” 

The same thing happened with cliff 3 where people expressed both absolute hate and absolute admiration 

both in their comments. Again, when someone figured out the functionality of one intervention and real 

scenario tended to have some good feelings about them. As one of the participants from the age group 50-

59 commented on Cliff 3, 

 “in the absence of a large sandy beach, this approach is one of the best - access to water and sunbathing 

facilities - despite the rocky beach strip. also suitable for social events. A platform that reaches the water 

seems like an interesting solution.” 

But the earlier person of same age group expressed a total opposite feeling which clearly says it was 

independent of the age group to like or hate same design especially those, which got a lot of mixed 

responses. 

 

5.3.2 Struggle to understand VR model and environment 

To get comments on the struggle of the participants to understand the real situation showed in VR was quite 

a precedential one. Especially when the VR model is an economic model of the modules as basic. But the 

rate was unpredictably high in our experiment which 10% of the total comments (see Table 5.2.1). Also in 

the comments where people had mixed reviews about one intervention, they mentioned partial lack of 

clarification of function or surrounding or material. Sometimes struggle to understand the real situation 

drove them towards negative comments as well. For example, one female participant among 18-29 

mentioned in their comment on the Beach 1 situation, 

“I didn't understand if there was asphalt or water around. If water, it would be an interesting solution.” 

For the situation of Beach 3, 14% of the total comments were about their struggle to understand the real 

scenario with the intervention, which makes it one of the tops in the list of ‘least understood interventions’.   
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Table 5-9 Percentage of comment on six different aspects for Beach 3 situation 

But at the same time, it is one of the most liked intervention in the younger age group list and grossly among 

all. That makes it clear that struggle to understand the VR model often led the respondent to a situation 

where it was hard for them to justify the project.  

Also, another female participant from the age group 60-69 stated, 

“Did not understand how to get to the water. Otherwise, the previous arrival is good”, for the situation of 

Reed 2. 

There are some interventions where people partially disliked one design as they didn’t understand the 

purpose which happened in the case of Beach 2 situation. This is why it has one of the highest rates of 

opinions that showed the participant’s struggle to understand the situation (see table) or their 

incompatibility with the VR models.  

One Russian participant from the age group of 18-29, female, commented on Beach 2, 

“It is not clear what kind of brown slides if it is a skate park, it is not clear how close it is to the water.” 

Another Estonian woman of age group 40-49 commented on them  

“What are these piles? I don't understand the purpose. Where is the waterline?” 

This vividness can play a suggestive role for the designers and lead to some more clarified depiction of the 

models while preparing them for VR based survey, which is why to note down the reasons behind those 

gaps between machine and public engagements are very essential to be addressed. 
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5.3.3 Impact of the scale of the interventions 

 The scale of the interventions seemed to have a noteworthy impact on the selection of the design by the 

respondents as a favourite or disliked one. 7.3% of the comment addressed the scale of intervention as a 

very important fact for feeling comfortable or sometimes not feeling the design as a compatible one (see 

Table 5.2.1). Here, one thing is very necessary to mention that, some of the interventions needed a long 

way as they are made in real scale, in Kopli beach situation. But in the video clip when the time felt like a 

little long there was impatience in the respondents as they are judging the design interventions as individual 

designs and not as a real intervention on a real site. So in some cases, the objection about scale can also be 

mentioned as the limitation of a VR based experiment and lack of proper text or introduction to the site 

may lead to some distant feeling and realization than it could have been for the actual site. This realization 

of the size of the components had no dependence on the age of the people or gender. For cliff situation cliff 

1 and cliff 2 got the maximum response on the size of the intervention. One person from the age group 30-

39, Male mentioned Cliff 1, 

‘it’s a place for one family only’ 

His comment shows, he didn’t find the place uncomfortable or unsafe or unwanted rather he showed the 

concern about the scale of it and thought it can work only if one family at once occupies the place. Which 

is interesting to learn as people participating in the experiment did not take the design as a just module of 

one intervention, rather think it as something in real scale and showed their concern about accommodation 

capacity of them. As for Cliff 3, Some people showed concern about the area of it and thought it can be the 

uncomfortable situation when many people at a time make a crowd in there and it may hamper their sense 

of privacy. Among all the intervention Situation Reed 3 got the most negative comments or suggestions 

based on the length of the intervention (see 12 Appendix 3). It also seemed to happen because after crossing 

a long distance towards the beach they wanted to go directly into the water and not to end the journey in 

the reeds, which is a very important realization and can be taken care of while further improvement. This 

type of experiments helps the designers to work on the most possible negative feedbacks before 

implementing a design. But sometimes it becomes tricky to take decision also, as for cliff situation or 

Beach1 (see table 4.5.1), people also had complaints against the size or scale of intervention because it 

looked huge and following that a very big interpretation on nature, which is sometimes disliked. So to 

maintain the scale in a range where it is not too big for nature interception and not too narrow for the crowd 

can be a big challenge for the designers. At the same time, the length of the intervention is also important 

fact so that the walk through the path doesn’t become boring or monotonous.  

5.3.4 Impact of the material and functionality 

 The material of railing played a very important role in the response of the participant and in driving them 

crazy or happy. A lot of people had an opinion as ‘artificial’ or ‘very urban’ because of the material. Some 

had complained that they doubt it will last long in very wet weather. Some called the path a ‘Road’. One 

male participant of age 50-59 called the design in Cliff 3 ‘Pompous’  and rated the situation 5, which shows 

the reluctance to call a fancy design near the beach either good or bad and rather chose safely being in a 

neutral position.  

For situations for reeds, most of the people disliked that the path ended just when reached the beach. They 

wanted some interaction with the water some with reed1 situation (see table 4.5.1) suggested some steps 

for descending the sandy beach and not to put a fence in there, which is something to take care of for the 

responsible person in design. As those paths ended every time before the beach the functionality of the path 

in the sandy beach situation was disapproved by many. As we can see in the table below, for Reeds 1, the 

rate of comments on disliking the equal to the rate of people who disapproved the material and functionality. 
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It happened because people who found the material are not going to last, or the functions provided were not 

good enough to cross the path disapproved the design.  

 

Table 5-10 Percentage of comment on six different aspects for Reed1 situation 

Also, people having a good feeling with the given situation and material and railings had good things to say 

about the same situation irrespective of gender or age group. It can be predicted in general that the older 

people may like the safety provided by the railing more but the result not so generalized from the survey. 

Sometimes the younger people seemed to like the situation with railing more while older people rather 

complained as they thought it binds them from feeling nature. 

One participant from the age group of 18-29 had an opinion on Reed 1, 

“Very diverse and beautiful. You could combine all sorts of options to have something for everyone. Netting 

fences and a road above the ground would protect against animals.” 

The same person on situation reed 2 commented, 

“ Naturally beautiful, a combination of water and vegetation. I can be in the middle of it all.”-where there 

was no fencing from nature but they didn’t hate it either.  

Age group 5 (60-69), female commented on Reeds 3, 

 “It is good to take a walk here, around the greenery, which means birds, butterflies, dragonflies. The 

wooden flooring looks rough, besides it will become dark from moisture ... the feeling that something is 

missing, if it could be possible to arrange a green path in the middle of the grass flooring, I think it would 

be very nice to walk.” 
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Water interaction is higher for beach 1 situation compared to the other two design options on a sandy beach. 

It is also in better condition in terms of accessibility. It was interestingly visible that designs where 

accessibility is provided, people tended to comment on the disruption to nature. But In a sandy beach like 

this, no matter what, they would like to walk on the beach and go to water. A tendency to argue with the 

given situation each time, of course, brought out different insights and possibilities of public engagement 

with certain design interventions and also a virtual reality at the same time. 

5.3.5 Mixed opinions and thoughtful insights 

People had mixed opinions had delivered comments with maximum insights and thought-provoking facts 

had the potential to lead the designer towards a more workable solution. Some precious comments could 

save the waste of precious energy and money. The mixed views can be noted as some best achievements of 

a design experiment of Blue health using virtual reality.  

For an example of one of the most sensitive mixed opinions, one person from age group 5 (60-69), female, 

commented on beach 3, 

 “I would come here with my family for a couple of hours, sunbathing and walking along the water. It looks 

like an ordinary beach. Most likely, we would have gone away to the forest plantations”. 

There are also some cases where people liked a design partially and partially hated or didn’t which happened 

in the case of Beach 2 situation (see table below) many times. 

 

Table 5-11 Percentage of comment on six different aspects for Beach 2 situation 

Among all 909 comments, situation Beach2 got one of the highest numbers of mixed opinions because 

people found the windshield and rain shelter very positive while they hardly understood the purpose of 

putting wooden stone made of Plywood in there. Some asked for some seating on the platform that shows 

the function of the wooden stone also was not clear enough to the viewers. This can again be taken as a 

limitation of VR experiment as it is not possible to know how they could react to see them in real life, there 
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was the possibility to be liked by children as one male parent from the age group of 50-59 mentioned for 

the same place, 

 

‘A good place to stay for children’ 

There are also situations where a single design intervention is both hated and liked at the same time by 

numbers of people. For those cases, analyzing the mixed responses provides with some insights which 

happened in case of Beach 1 mostly. One male participant from the age group of 60-69 commented wisely 

on Beach1- 

 

“An interesting solution (in principle), but too much depends on various additional factors: the total 

number of people, the availability of lighting, ballot boxes, law enforcement patrols, video surveillance, the 

prevention of vandalism and clogging, etc.etc”. 

 

Addressing the neagtives and positives both in her comments, one female participant from the age group of  

50-59 suggested on intervention of Reed 3, 

“ Good thing that there are several extensions to the Long Beach bar on the boardwalk.  The poor thing is 

that the move to the sand is a step, rather it could go over the sand”. 

Another person from the age group of 50-59 had a mixed response explaining their struggle to understand 

the real scenario and yet what she felt goo about it as she stated, 

“I can't comment because I don't understand well what the purpose of this project is: to bring people to the 

beach to enjoy and chill at sunset, or to sunbathe and swim? A pretty nice option for watching the sunset, 

as well as the first option.” 

Some of the comments with mixed responses also suggested how the current situation could have got a 

better response according to them as one young woman suggested about the cliff 1 situation, 

“If it were a bigger and vb seat, you could spend more time there. At the moment I would go there, look at 

the view for a while and move away. If you could sit, you could bask in the sun or talk to someone there”. 

5.3.6 Concerned with the interference of nature 

Interfering the natural setting seem to be a very crucial thing, for most of the viewers as many of them 

mentioned their reason to dislike thing when they felt it can cause harm to the natural setup. Because of the 

texture of the wood used in the VR model, many respondents found the designs very artificial or polished 

and one Estonian called them ‘Pompous’ in their opinion. 33.73% of the total comments were about 

disliking some interventions and more than half of them revealed the reason behind hating was they are 

battling with nature or naturalness according to the commentators. 19% of the total comments are about the 

fact that nature gets harmed due to man-made interventions. In these 19% comments, there are opinions 

where people who totally disapproved any development and also there is a mixed response where people 

may like it in real but compared to nature only they will put ‘zero interventions’ ahead.   

 

1 third population of the respondents were Russian speaker. To review the comments based on the 

nationality of the commentators, it was revealed interestingly that the tendency to dislike big interventions 

in nature is more explicit in the opinions of the Estonians. Mostly, Estonian people commented on the 
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negative sides of putting an artificial element on a very natural site. Using abundant materials, even if it is 

wood, often led them towards putting negative or mixed responses or having objection with the material 

which they thought was not in blend with nature, which happened in case of Cliff 3 situation (see table 

below) more often. 14% of the total comments were about the material which is too ambitious, huge and 

urbanized for a natural beach according to them.  

 

Table 5-12 Percentage of comment on six different aspects for Cliff 3 situation 

The respondent from age group: (50-59), Estonian, male commented on Beach 3, 

“It is pointless to artificially cover nature so that you can stay in nature. Instead of building these covered 

squares, put trash clothes in the booths and benches and tables for that money. People who do not want to 

sit in the sand could sit on a bench or if left behind a picnic cloth could use a table or want to play chess 

on the beach, etc. It is criminal to take down the forest for money and just dump it in the wild for even more 

expensive money.” 

10 comments by Russians about interfering nature and turning them into an artificial one.  

3% of the total Russian people disliked certain intervention for their artificialness and remoteness from 

nature. But they were as simply put as ‘Too urbanized’ or ‘Too artificial environment’ in their comments. 

While Estonians tended to comment more elaborately for their stand on disliking any intervention when it 

comes to compromising nature.  

 

One female Estonian participant from the age group of 40-49 expressed their agony saying, 

“Why you should set such properties on the beach and explode natural unity. It's scary. Well, why? People 

come to the beach to relax and enjoy nature, not to experience any artificial attributes.” 

Another Estonian male respondent, from the age group 50-59, insisted,  
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“... THE BEACH MUST BE NATURALLY NATURAL !!!”- in the comment section for Beach 2 

96 people among Estonians directly had objection about spoiling nature with artificial elements. Which 

covered 16.4% of the total Estonian comments. So it is quite clear that the Estonian comments were mostly 

concerned with nature.  

 

5.4 Discussion 

Both the comments and the quantitative result will be very impactful for further development of the project 

before building them in real, which leads the experiments towards a successful one and a very helpful one 

as more than 80% of the total participants who added their comments enriched the analysis arguing on the 

facts delivered to them and elongated their ideas not only by putting points but also by clarifying and 

justifying them with opinion. Then again the 10% of participants who had struggled to understand the real 

scenario gives us space to think about further development in running a design intervention experiment 

using VR. Some of the comments had thoughtful guidelines about how they expect things to be. 

For the situation of Beach1, 107 people have added their comments about their reason behind liking and 

disliking the intervention, which is one of the highest commented design options, probably because of its 

uniqueness and the urban features that it offered, which is easily readable from the aspects that repetitively 

came out of their opinion. Positive comments were slightly higher than the negative comment for this case, 

as they could access to the water and found it convenient for an urban setup. However, the rate of negative 

comments about the same situation is also much high in numbers. The repetitive reason behind this was 

they found it too urban or artificial element. Some older people ageing 50-70 complained about not having 

auxiliary facilities in there, like toilets or changing rooms etc. Young people though found it secure more 

or less and parents also think it can be a good place for children to swim there.  13 people had objection 

about the clarity of the design or mentioned they failed to understand the purpose of it which is 12% of the 

total comments for beach 1. Some also had to say they couldn’t guess if the element in between was water 

or dry area, which says us something about people’s struggle to relate with VR and the result of lack of 

attribute visualization. 

One lady of age group 5 (60-69) clarified her feelings her feeling about spending time in this situation 

saying 

“There is absolutely no greenery, wooden flooring and stone, but I want to feel living grass and see flowers 

near the water. And here is the fence. There is water and it's great, but when there will be a crowd of people, 

you will not feel relaxed and calm. It turns out that it’s kind of closed space. How many times I would like 

to come here, I don’t even know ... it's better to walk in the park.”  

 

Her comment tells us about how VR sometimes fails to convey the real scenario to its viewers and if the 

proper introduction is not added then the situation can be wrongly interpreted as happened here. The 

position in Kopli Beach where the design intervention for Beach 1 situation is put, is not grassy. But as the 

respondents took it as an individual piece, she delivered her longing for seeing an immediate green space 

beside blue health designs. For real beach situation, her comment could be something else or may also 

remain the same. Here we can mention quotes from those people who absolutely hated any kind of 

urbanistic design approach on a natural sandy beach. 
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“In my opinion, it is a pointless waste of money, it should certainly not be financed by public money. This 

place is needed by the people of Annelinna and Lasnamäe and by non-Estonians, who are all used to the 

acting side by side and panic when there is free land more than 20 cm below the side. As a rule, they jump 

into the water on the backs of others, and so on. There will be a constant abundance of people with the 

mass syndrome, so muddy water and no enjoyment of anything.” –says another Male participant ageing 50-

59. No wonder many of his peer participants were on the same tune of his.  

Among all the comments more or less 10% of the comments were about their struggle to understand the 

situation. That shows us the shortcoming of VR or economic visualization. 

To put them all in a summary table with the highlights of the comments it will be such: 

 

Situation No.  of 

Negative 

comments 

No.  of 

Positive 

comments 

Struggled 

to 

understand 

(%) 

Had 

mixed-

response 

(%) 

Disapproved 

material or 

functionality 

(%) 

Repetitively 

mentioned facts 

Beach 1 33 35 12 12.14 1.8 artificial, Urban, 

indoor pool not in 

blend with nature, 

the problem in 

understanding the 

real scenario 

Beach 2 35 33 14 18.09 2.8 monsters, absurdity 

of the structure 

Beach 3 24 38 14 16.32 3 Party space can be 

sandy, most of the 

mixed reviews are 

positive in the sense 

that they demanded 

some additional 

facilities like WC or 

benches to run it. 

Cliff 1 28 27 9.5 24.46 3.19 Size mattered, not 

special, lack of 

seats and activities, 

asked for a 

telescope felt 

unsafe, didn't like 

digging the sea, 

could have been 

smaller 

Cliff 2 28 38 9.4 14.73 8.4 pompous, to 

connect with each 

one can be good 

according to one 

ageing 40-49, to 

steps for some and 

too gradual, asked 
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for more railing for 

the safety of the 

children, many 

people didn't like a 

rocky beach at all. 

Cliff 3 40 36 11.11 7 14.14 Interesting solution, 

not clear but 

positive, didn't like 

for no wheelchair 

convenience, 

showed concern 

about the material 

and it's durability, 

talked about 

disliking iron 

railings. 

Reeds 1 46 19 2.6 14.28 40.17 Disliked mostly 

because of not 

being allowed to 

access the sea, 

length of the walk 

and narrowness 

annoyed them, 

talked maximum 

time about the 

material, doubt 

about durability, 

wire fence, no seat, 

no canopy and 

didn't like the dead 

end. 

Reeds 2 37 19 11 23 2 Want of connection 

with the beach, 

nothing new, 

Couldn't understand 

the purpose of the 

elevated seat, too 

narrow, too long, 

okay for family 

purpose. 

Reeds 3 36 27 5 15.15 11.11 Too long a walk, 

concerned about 

wild animals, asked 

for railing and 

covered benches, 

asked additional 

facilities, called it a 

road. 
Table 5-13 Overview of the online-survey result analysis for the design interventions 
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For an overall picture of comments among 909 comments for all nine different design interventions, the 

rate of absolute likes or absolute dislikes or other facts are such  

 

Table 5-14 Overall percentage of six different aspects of comments on all nine design interventions  

But along with discussing all the opinions, it is also the responsibility of the designers and the VR model 

makers in VR to lead the participant to the focal points where they want it to be focused on which can help 

to bring out more effective comments Sometimes the negative comments came out of the lack of provided 

information which can be ignored for instance but at the same time, they also suggested further 

improvements in running the experiments in VR which is definitely a plus for the experiments. 
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6 SUMMARY 

Both limitations and positivity have been realized through this experiment and while working for building 

this virtual model. Some sensory perceptions can indeed be missing which is still not available virtually, 

for example, temperature, the smell of the place. One may not get to listen to a random bird singing or the 

movement of the tide. Though some audio can be added theatrically to enhance the participant’s 

experiments. Lack of some of these may make it hard for any layman to perceive the situation in reality. As 

discussed in the literature analysis, without proper guidance and preface people may fail to identify 

sometimes. Also, the real-time experience of the same design intervention may differ a lot from the virtual 

experience for the same person. One cannot feel the textures of the materials on their skin which could 

sometimes alter their comments for the same design when they experience them in real life.  

Many times, through the experiment, the scale is perceived big and volumetric for the angle of the camera 

in the animation which may not be the case in real life. From a plan view, designs those are a very micro 

level of interventions are perceived massively in the video as they are the only element in the focus. And 

participants who are not very familiar with visual simulation and the scale of it found them covering all-

natural sites and tended to comment on that perception. So the gap between machine and human remains 

as a challenge in the process of virtual reality-based design intervention experiment for blue-health.   

But the assistances that virtual reality provided are also not any less or negligible which is proven in the 

case of blue-health intervention as some of the core questions had found the appropriate results and response 

including the level of comfort, accessibility and affordances, safety and the views provided by the design 

is mostly evaluated accordingly by most of the participants. Aesthetic of the design is perceived as an 

overall impression, feeling of being in the design can be perceived more intensely by the participants in the 

landscape theatre. This experiment saves a lot more time than that of a real-time experiment. Cost-

effectiveness is one of the key motivators for stepping onto the virtual reality-based design experiments for 

blue-health projects. Portability is very high for virtual projects. People from anywhere in the world can be 

a part of the experiments and overall experience of the particular design interventions remains broadly the 

same. This method of assessment provides with the possibility of unlimited alteration of design intervention 

for one Blue-health site.  
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7 CONCLUSION 

The dissertation from the beginning aimed to find the answer to the questions mentioned in the 

questionnaire.  We tried to learn about the comfort level, the accessibility, the safety of the design 

interventions in the blue-health and the interaction level with water and natural elements. These questions 

also reveal if the access to the water is healing or have any health benefit issues according to the 

respondents.  

We tried to learn if they are going to spend time in those design intervention. For cliff situation, people 

selected cliff1 for a rather shorter visit and chose cliff2 and cliff 3 for a longer time for spending. Beach 3 

situation ensures most of the comfort according to the respondents and they preferred to spend more time 

in there than the other 2 from the beach. Beach 2 got the least preference to spend time among the three 

beach situations also among most of the interventions. Though exception in the comment was always in 

discussion throughout the study. (see Appendix 4, 12.2.2) 

In the answers to the willingness of a return visit to the sites, shows a mostly descending graph though, 

from the comments, it was revealed mostly due to the impression of the materials used in VR. The texture 

of the woods was polished and seemed to be very ambitious according to the respondents. That also shows 

the inclination to the natural interaction with water among people. 

As mentioned in the objectives of the dissertation, to test the use of virtual reality in evaluating design has 

been very effective and diversely received. The potential of virtual reality as a tool for testing design 

interventions puts its promising future with this dissertation and improvement in this sector can help saving 

time and cost majorly through effective solutions with maximum public involvement. As designer, small 

details those may divert the impression to the viewer or future users, have come more into focus with the 

discussion and comments of the participants. These aspects can be helpful for the landscape architects in 

removing the error before building them in real.  

Our research questions, at the beginning of the dissertation, were these: 

1. How well can blue spaces promote health and well-being with particular interventions?  

2. What are the major beneficial aspects of those blue health interventions for human well-being?  

3. How blue spaces and the connecting interventions are perceived and evaluated?  

4. Which situation or interventions played the best role in health and well-being and why? 

5. Which situations were likely to be visited more times and why?  

6. Are they the same in the answer to the two previous questions?  

7. What role does a particular situation and intervention in a blue space play for restoration and 

recreation? 

8. How are blue spaces considered in spatial planning issues?  

In the answer to the research questions, we took the help of the given questionnaire, descriptive statistics 

and qualitative analysis of the additional opinions. The answer and evaluations by the people helped to 

realise that direct accessing to the water with the most natural setup is received as the best way to get 

benefited by blue-health. The major beneficial aspects of these blue-health interventions for human well-

being was revealed as the place for socializing and the usability of all-year-round in different climatic 

conditions. As par, some interventions people preferred to have a deck that let them relax and sun-bathe 

without dipping into the sand still could enjoy the view of the sea. Connection with the water has been 

revealed as one of the most concerning issues for blue-health according to the respondents. Designs those 

seem to have disconnected with the water and beach, seemed to be liked less than those which did. Blue 
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health plays a major role in enjoying the natural environment and mental restoration to the people but mostly 

they want the blue spaces embedded in greenness and prefers natural setting. Blue-spaces should be handled 

very sensitively in spatial planning as anything more can leave an expression of overdoing and ruining 

naturalness and then doing less may also not be able to achieve the required comfort, safety and 

accessibility. 

Places, where people felt less possibility of being crowded still safe and have the option to relax are revealed 

as the places in the preference for spending time. And mostly for these two concerning issues, they answered 

or voted for the same options independent from gender. But according to age group often differences are 

visible in opinion. 

This thesis could create definite contact between people, blue-health and environment and ensures that 

necessity of accessing to water is important to people and focuses on removing the lack of research on the 

design issues so that it allows people to access the blue-health and get benefits physically and mentally.  
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9 APPENDIX 1: 

Here is attached the whole questionnaire that was served to the participants for the online survey along with 

the final visuals in an animated video clip form. The animation process was developed by Peeter Vassiljev. 

The initial questionnaire was prepared by Professor Simon Bell as a Part of the Blue Health mother project, 

later some part has been edited by again Peeter Vassiljev. Questions are mentioned in three languages, 

English, Estonian and Russian and answers by the participants were found in Estonian and Russian 

language.  

VEEKOGUÄÄRSETE RAJATISTE DISAINIVALIKUTE EELISTUSTE UURING 

ОПРОСНИК О ПРЕДПОЧТЕНИЯХ ВАРИАНТОВ ДИЗАЙНА ОКРЕСТНОСТЕЙ ВОДОЁМОВ 

Screening for gender and age group 

 

<Q0> What language would you prefer for this survey? 

Millises keeles eelistaksite sellele küsimustikule vastata? 

На каком языке вы бы предпочли ответить на этот опрос? 

 Eesti / На эстонском 

 Vene / На русском 

 

<Q16> Please indicate your age in full years 

<K16> Palun märkige oma vanus täisaastates 

Пожалуйста, укажите ваш возраст в полных годах 

Converted to age groups: 18-29   30—39   40-49   50-59   60-69  70+  

 

<Q15> Please indicate your sex 

<K15> Palun märkige oma sugu 

Пожалуйста, укажите ваш пол 

Male   Female  |  Mees  Naine | Мужчина     Женщина 

 

Introduction 
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We are carrying out research into the design of small elements that might be constructed in the landscape 

next to waterbodies in order to improve the possibilities for people to get closer to the water for a variety 

of purposes. 

The survey is completely anonymous and apart from your age-group and gender we are not collecting 

personal information of any kind. Based on collected data we still have absolutely no possibility of 

identifying you personally. You are free to withdraw from the survey at any time. If you wish to get more 

information about the survey, please contact simon.bell@emu.ee or visit the web page for the consortium 

of the scientific institutions involved in this research project https://bluehealth2020.eu/ . This survey was 

commissioned by the Chair of Landscape Architecture of Eesti Maaülikool. 

 

Korraldame uuringut väikerajatiste kujunduse kohta, mida saaks ehitada veekogude lähedale, et lihtsustada 

inimeste ligipääsu veele ja võimaldada erinevaid veega seotud tegevusi. 

Uuring on täielikult anonüümne ja me ei kogu isiklikku infot peale Teie soo ja vanusegrupi. Kogutud 

andmete põhjal puudub meil aga igasugune võimalus tuvastada konkreetselt Teie isikut. Te võite loobuda 

uuringus osalemisest ükskõik mis ajal. Kui Te soovite saada rohkem teavet uuringu kohta, võtke ühendust 

simon.bell@emu.ee või külastage uuringuprojektis osalevate teadusasutuste ühist kodulehte 

https://bluehealth2020.eu/. Antud uuringu on tellinud Eesti Maaülikooli maastikuarhitektuuri õppetool. 

 

Мы проводим исследование с целью оценить эффект небольших архитектурных построек вблизи 

водоёмов, которые упрощают людям доступ к воде и предоставляют разные действия связанные с 

водой. 

Этот опрос полностью анонимен, мы не собираем какую-либо личную информацию, кроме Вашей 

возрастной группы и пола. По собранным данным будет совершенно невозможно определить Вашу 

личность. Вы можете отказаться от участия в опросе в любое время. Если Вы желаете узнать больше 

информации об этом исследовании, то можете связаться по электронной почте simon.bell@emu.ee 

или посетить общий сайт научных учреждений участвующих в данном исследовании 

https://bluehealth2020.eu/. Данное исследование проводиться по заказу кафедры ландшафтной 

архитектуры Eesti Maaülikool. 

 

First page 

We would like you to imagine that you live in a residence close to a water body which you can visit for 

recreation or leisure at any time. You will first be shown a short video which will introduce the way you 

would go to reach this beach area. 

<video Intro_s.mp4 1:30> 

On following pages you will be shown 9 short videos of different designs which might be constructed at 

this beach in order to improve access to the water. Each video will be followed by a series of standard 

questions with response options on a rating scale of 1-5. For each video we ask you to imagine that you are 

really in that landscape and answer the questions below the video. 

 

file:///C:/Users/Amrita%20Ali/AppData/Roaming/Microsoft/Word/simon.bell@emu.ee
https://bluehealth2020.eu/
mailto:simon.bell@emu.ee
https://bluehealth2020.eu/
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Kujutlege, et elate suure veekogu lähedal ning Teil on võimalus selle äärde randa puhkama või vaba aega 

veetma minna ükskõik millal. Kõigepealt näidatakse Teile lühikest videot, mis tutvustab Teile teed mida 

pidi Te läheksite sinna randa.  

<video Intro_s.pm4 1:30> 

Järgnevatel lehtedel näidatakse Teile videote vahendusel üheksat kujundusvarianti rannas olevatest 

rajatistest, mis võiksid olla ehitatud sinna piirkonda selleks, et parandada juurdepääsu veele. Igale videole 

järgnevad standardsed küsimused, mille vastused paigutuvad skaalale ühest viieni. Palun kujutage iga video 

puhul ette, et viibite reaalselt selles maastikus ning vastake video all olevatele küsimustele. 

 

Пожалуйста представьте, что Вы живёте недалеко от большого водоёма, который Вы можете 

посещать для отдыха или досуга в любое время. Сначала Вам покажут короткое видео, которое 

представит Вам путь ведущий к пляжу. 

<video Intro_s.pm4 1:30> 

На следующих страницах Вам будут показаны (с помощью видео) 9 различных вариантов 

архитектурных сооружений, которые могут быть построены в данный район, чтобы улучшить 

доступ к воде. После каждого видеоролика мы просим Вас ответить на ряд стандартных вопросов, 

используя шкалу оценок от 1 до 5. Пожалуйста представьте себе каждый раз, что Вы действительно 

находитесь в этом ландшафте и ответьте на вопросы находящиеся под видео. 

 

QUESTIONS PER EACH DESIGN OPTION IGA DISAINIVALIKU KOHTA: 

 

 

 

 

 

 

 

<Q1> How much free time would you spend here on a warm summer day if you are visiting the area 

couple of times a week? 

<K1> Kui palju vaba aega veedaksite siin soojal suvepäeval juhul kui Te külastaksite randa paar 

korda nädalas? 

Сколько свободного времени Вы бы провели здесь в теплый летний день, если бы посещали 

это место пару раз в неделю? 

Very little (a few minutes)    1      -      2      -      3      -      4      -      5    Quite a lot (more than 1 hour) 

Väga vähe (mõned minutid)    1      -      2      -      3      -      4      -      5    Väga palju (rohkem kui üks tund) 

Random order of 9 videos; ability to replay the video; video stays on top 

of page for reviewing; possible to start answering without finishing the 

video first, but progression to next video blocked until current video has 

finished. 

Questions 3.1, 4.1, 5.1, 6.1, 7.1, 8.1 and 9.1 about the importance of the 

factor shown only once with the first randomly ordered video. 
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Очень мало (несколько минут)    1      -      2      -      3      -      4      -      5    Очень много (больше часа) 

<Q2> How comfortable would you find the place to be for you? 

<K2> Kui mugav see koht Teile oleks? 

Насколько удобно Вам было бы в этом месте?  

Very uncomfortable    1      -      2      -      3      -      4      -      5    Very comfortable 

Väga ebamugav    1      -      2      -      3      -      4      -      5    Väga mugav 

Очень неудобно    1      -      2      -      3      -      4      -      5    Очень удобно 

 

Please assess how much you agree to the following statements. 

Palun hinnake, kuivõrd Te järgnevate väidetega nõustute. 

Пожалуйста оцените насколько Вы согласны со следующими утверждениями. 

 

<Q3> "I could enjoy the view" 

<K3> „Ma saaksin nautida vaadet.“ 

«Я мог(ла) бы наслаждаться видом.» 

Not at all    1      -      2      -      3      -      4      -      5    Yes, very much so 

Üldse mitte    1      -      2      -      3      -      4      -      5    Jah, tõesti väga 

Совсем нет    1      -      2      -      3      -      4      -      5    Да, определенно 

 

<Q3.1> "This aspect is very important for me" 

<K3.1> „See aspekt on minu jaoks väga oluline.“ 

«Этот аспект для меня очень важен.» 

Not at all    1      -      2      -      3      -      4      -      5    Yes, very much so 

Üldse mitte    1      -      2      -      3      -      4      -      5    Jah, tõesti väga 

Совсем нет    1      -      2      -      3      -      4      -      5    Да, определенно 

 

<Q4> "I could feel closer to nature" 

<K4> „Ma saaksin tunda ennast loodusele lähemal olevat.“ 

«Я мог(ла) бы почувствовать себя ближе к природе.» 

Not at all    1      -      2      -      3      -      4      -      5    Yes, very much so 
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Üldse mitte    1      -      2      -      3      -      4      -      5    Jah, tõesti väga 

Совсем нет    1      -      2      -      3      -      4      -      5    Да, определенно 

 

<Q4.1> "This aspect is very important for me." 

<K4.1> „See aspekt on minu jaoks väga oluline.“ 

«Этот аспект для меня очень важен.» 

Not at all    1      -      2      -      3      -      4      -      5    Yes, very much so 

Üldse mitte    1      -      2      -      3      -      4      -      5    Jah, tõesti väga  

Совсем нет    1      -      2      -      3      -      4      -      5    Да, определенно 

 

<Q5> "I could feel safe and protected from danger" 

<K5> „Ma tunneksin end turvaliselt ja ohtude eest kaitstult.“ 

«Я чувствовал(a) бы себя безопасно и защищенным(-oй) от неприятностей.» 

Not at all    1      -      2      -      3      -      4      -      5    Yes, very much so 

Üldse mitte    1      -      2      -      3      -      4      -      5    Jah, tõesti väga  

Совсем нет    1      -      2      -      3      -      4      -      5    Да, определенно 

 

<Q5.1> "This aspect is very important for me." 

<K5.1> „See aspekt on minu jaoks väga oluline.“ 

«Этот аспект для меня очень важен.» 

Not at all    1      -      2      -      3      -      4      -      5    Yes, very much so 

Üldse mitte    1      -      2      -      3      -      4      -      5    Jah, tõesti väga 

Совсем нет    1      -      2      -      3      -      4      -      5    Да, определенно 

 

<Q6> "I could feel relaxed and less stressful" 

<K6> „Ma tunneksin end lõdvestunult ja pingevabalt.“ 

«Я мог(ла) бы почувствовать себя расслабленным(-ой) и менее напряженным(-ой).» 

Not at all    1      -      2      -      3      -      4      -      5    Yes, very much so 

Üldse mitte    1      -      2      -      3      -      4      -      5    Jah, tõesti väga 

Совсем нет    1      -      2      -      3      -      4      -      5    Да, определенно 



Blue-Health: Assessment of design interventions using virtual reality 

 

71 | P a g e  

 

 

<Q6.1> "This aspect is very important for me." 

<K6.1>“ See aspekt on minu jaoks väga oluline.“ 

«Этот аспект для меня очень важен.» 

Not at all    1      -      2      -      3      -      4      -      5    Yes, very much so 

Üldse mitte    1      -      2      -      3      -      4      -      5    Jah, tõesti väga 

Совсем нет    1      -      2      -      3      -      4      -      5    Да, определенно 

 

<Q7> "I would like to spend time with my family or/and friends at this place" 

<K7> „Ma tahaksin veeta oma perega/sõpradega seal aega.“ 

«Я хотел(а) бы провести в этом месте время со своей семьёй или друзьями.» 

Not at all    1      -      2      -      3      -      4      -      5    Yes, very much so 

Üldse mitte    1      -      2      -      3      -      4      -      5    Jah, tõesti väga 

Совсем нет    1      -      2      -      3      -      4      -      5    Да, определенно 

 

<Q7.1> "This aspect is very important for me." 

<K7.1> „See aspekt on minu jaoks väga oluline.“ 

«Этот аспект для меня очень важен.» 

Not at all    1      -      2      -      3      -      4      -      5    Yes, very much so 

Üldse mitte    1      -      2      -      3      -      4      -      5    Jah, tõesti väga 

Совсем нет    1      -      2      -      3      -      4      -      5    Да, определенно 

 

<Q8> "I could enjoy watching and/or interaction with wildlife (eg birds, fish, insects, flowers etc)" 

<K8> „Ma naudiksin looduse (linnud, kalad, putukad, lilled jne) vaatlemist või sellega tegelemist.“ 

«Я мог(ла) бы наслаждаться наблюдением за прородой или занятиями с природой (например: 

птицами, рыбами, насекомыми, цветами и т.д.).»  

Not at all    1      -      2      -      3      -      4      -      5    Yes, very much so 

Üldse mitte    1      -      2      -      3      -      4      -      5    Jah, tõesti väga  

Совсем нет    1      -      2      -      3      -      4      -      5    Да, определенно 
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<Q8.1> "This aspect is very important for me." 

<K8.1> „See aspekt on minu jaoks väga oluline.“ 

«Этот аспект для меня очень важен.» 

Not at all    1      -      2      -      3      -      4      -      5    Yes, very much so 

Üldse mitte    1      -      2      -      3      -      4      -      5    Jah, tõesti väga  

Совсем нет    1      -      2      -      3      -      4      -      5    Да, определенно 

 

<Q9> "I could make direct contact with water (touch or enter the water eg. to paddle or swim)" 

<K9> „Ma saaksin veega vahetus kontaktis olla (näiteks puudutada, kõndida vees, sulistada, ujuda).“ 

«Я мог(ла) бы находиться в прямом контакте с водой (например: прикоснуться, пройти, 

плескаться, плавать).» 

Not at all    1      -      2      -      3      -      4      -      5    Yes, very much so 

Üldse mitte    1      -      2      -      3      -      4      -      5    Jah, tõesti väga 

Совсем нет    1      -      2      -      3      -      4      -      5    Да, определенно 

 

<Q9.1> "This aspect is very important for me." 

<K9.1> „See aspekt on minu jaoks väga oluline.“ 

«Этот аспект для меня очень важен.» 

Not at all    1      -      2      -      3      -      4      -      5    Yes, very much so 

Üldse mitte    1      -      2      -      3      -      4      -      5    Jah, tõesti väga 

Совсем нет    1      -      2      -      3      -      4      -      5    Да, определенно 

 

<Q10> How accessible do you think this design is? 

<K10> Kui lihtsasti ligipääsetav on Teie arvates see kujundusvariant? 

Как Вы оцениваете физическую доступность этого сооружения для Вас? 

Difficult for me to access    1      -      2      -      3      -      4      -      5    Easy for me to access 

Minu jaoks halvasti ligipääsetav    1      -      2      -      3      -      4      -      5    Minu jaoks hästi ligipääsetav 

Для меня плохо доступный    1      -      2      -      3      -      4      -      5    Для меня легко доступный 

 

<Q11> If this was a real place, would you come back for a return visit? 
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<K11> Kui see oleks päris koht, kas Te tuleksite tagasi, et seda veelkord külastada? 

Если бы это было реальное место, Вы бы вернулись сюда ещё раз? 

Yes     -     No 

Jah     -     Ei 

Да      -      Нет 

 

<Q12> Please write some comments if you have any about what you think is particularly good or bad 

about this design. 

<K12> Palun kommenteerige soovi korral, mis on Teie arvates selle kujundusvariandi puhul eriti 

hea või halb. 

При желинии, пожалуйста прокомментируйте, что Вам в этом варианте особенно 

понравилось или не понравилось? 

  

After all 9 options have been scored 

Pärast kõigi 9 variandi läbi hindamist 

 

<Q13> Please assess which of the designs is your most favourite. 

<K13> Palun hinnake, milline kujundusvariant on Teie lemmik. 

Пожалуйста обозначьте, какой из вариантов нравиться Вам больше всего? 

(näita siin pilte igast kujundusest koos raadionupuga vms) 

Free text 
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<Q14> Please assess which of the designs is your least favourite. 

<K14> Palun hinnake, milline kujundusvariant meeldib Teile kõige vähem. 

Пожалуйста обозначьте, какой из вариантов нравиться Вам меньше всего? 

 (näita siin pilte igast kujundusest koos raadionupuga vms) 

 

<Q17> Please indicate which of these seven diagrams below best describes your relationship with the 

natural environment. How interconnected are you with nature? 

<K17> Palun märkige ära, milline neist seitsmest diagrammist iseloomustab kõige paremini Teie 

suhet loodusega. Kuivõrd seotud Te loodusega olete? 

Пожалуйста, обозначьте одну из семи диаграмм, которая лучше всего отражает Ваше 

взаимоотношение с природой. Насколько связаны Вы с природой? 
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Debrief 

Thank you for your time! 

We would like to remind you that the survey is completely anonymous and we have absolutely no 

possibility of identifying you personally. If you wish to get more information about the survey, please 

contact simon.bell@emu.ee or visit the web page for the consortium of the scientific institutions involved 

in this research project https://bluehealth2020.eu/ . This survey was commissioned by the Chair of 

Landscape Architecture of Eesti Maaülikool. 

 

Täname Teid meile pühendatud aja eest! 

Tuletame Teile meelde, et uuring on täielikult anonüümne ning meil puudub igasugune võimalus tuvastada 

konkreetselt Teie isikut. Kui Te soovite saada rohkem teavet uuringu kohta, võtke ühendust 

simon.bell@emu.ee või külastage uuringuprojektis osalevate teadusasutuste ühist kodulehte 

https://bluehealth2020.eu/. Antud uuringu on tellinud Eesti Maaülikooli maastikuarhitektuuri õppetool. 

 

Большое спасибо Вам за уделённое для нас время! 

Напоминаем, что этот опрос полностью анонимный и по собранным данным будет совершенно 

невозможно определить Вашу личность. Если Вы желаете узнать больше информации об этом 

file:///C:/Users/Amrita%20Ali/AppData/Roaming/Microsoft/Word/simon.bell@emu.ee
https://bluehealth2020.eu/
mailto:simon.bell@emu.ee
https://bluehealth2020.eu/
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исследовании, то можете связаться по электронной почте simon.bell@emu.ee или посетите общий 

сайт научных учреждений участвующих в данном исследовании https://bluehealth2020.eu/. Данное 

исследование проводиться по заказу кафедры ландшафтной архитектуры Eesti Maaülikool.  

  

mailto:simon.bell@emu.ee
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10 APPENDIX 2:  

Design development sketches: 

  
No.1:  No.2:  

  
No.3 No.4 

 
 

  

 

11 APPENDIX 3:  

Photos from the virtual model: 
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Cliff1: 1 Cliff1: 2 

  
Cliff1: 3 Cliff2: 1 

  
Cliff2: 2 Cliff2: 3 

  
Cliff3: 1 Cliff3: 2 

  
Cliff3: 3 Reeds1: 1 
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Reeds1: 2 Reeds1: 3 

  
Reeds1: 4 Reeds1: 5 

  
Reeds1: 6 Reeds2: 1 

  
Reeds2: 2 Reeds2: 3 
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Reeds2: 4 Reeds3: 1 

  
Reeds3: 2 Reeds3: 3 

  
Beach1: 1 Beach1: 2 

  
Beach2: 1 Beach2: 2 
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Beach2: 3 Beach2: 4 

  
Beach3: 1 Beach3: 2 
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12 APPENDIX 4:  

12.1 Charts supporting the quantitative data. 

For situation Beach 1: 

 

For situation Beach 3: 
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For situation Cliff 1: 
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For situation Cliff 2: 

 

 

For situation Reeds 2: 
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For situation Reeds 3: 

 

12.2 Charts supporting quantitative statistics:  

Source: Peeter Vassilijev 

12.2.1 For most and least favourite interventions: 
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12.2.2 Amount of free times respondents would like to pay for each intervention:  
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