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Abstract: For the cultural heritage gardens in the urban environment, modern high-rise buildings
inevitably change their original landscape and form a new landscape experience with visual impact.
Whether cultural heritage gardens and modern cities can coexist harmoniously is one of the critical
issues to achieve their sustainable development. This research aimed to find an indicator of landscape
morphology, which can predict the visitor’s cognition for such cultural landscape forms. This study
surveyed tourists’ preferences in six selected cultural heritage gardens in Tokyo. We used hemispheric
panoramas to calculate the view factors of certain elements of the landscape at the observation
points. The results showed that Sky View Factor was a positive predictor of tourists” preference,
and this predictability did not change significantly with the attributes of tourists. We also found that
tourists’ attitudes towards the high-rise buildings outside the gardens have become more tolerant
and diverse. These findings could be applied to predict visitors’ perception preference of cultural
heritage landscape in the context of urban renewal, contributing to the sustainable development of
cultural heritage landscape and urbanization.

Keywords: cultural heritage garden; tourists’ preference; sustainable development; Tokyo; view factor

1. Introduction

Cultural heritage landscape that remains in the urban environment represents the preservation
and embodiment of the historic culture and people’s wisdom of the city and the country [1]. It is
also an attractive point for urban tourism development and an essential resource for urban economic
growth [2]. However, urbanization after the Industrial Revolution has caused a rapid increase in the
urban population. At the same time, a large number of modern high-rise buildings have emerged,
and the social and cultural atmosphere has changed. As a result, the city’s structure and landscape
have undergone tremendous changes. Worldwide, the cultural heritage landscape in many cities is
facing a significant threat of destruction and even gradually disappearing due to urbanization [3-6].
Therefore, nowadays, how to achieve the sustainable development of the urban heritage landscape has
become a worldwide focus of attention. The Sustainable Development Goals (SDGs) adopted by the
member states of the United Nations (UN) in 2015 clearly state that it is necessary to strengthen the
protection and maintenance of the sustainable development of world cultural heritage and natural
heritage [7].

Despite the sharp image of asphalt and skyscrapers, Tokyo still preserves nine metropolitan
cultural heritage gardens today. They are not only green public open spaces but also the historical
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mark of the entire city [8]. These gardens were built from the Edo period to the Taisho era (from the
17th century to the beginning of 20th century). As precious and fragile resources, they are registered as
cultural assets of Tokyo and Japan by the Japanese government [9]. Under the provisions of Japan’s
National Cultural Property Protection Law [10], the internal landscapes of these heritage gardens are
well preserved. Still, the surrounding areas of the gardens are not included in the areas covered by
the protection law. Thus, some of these gardens are surrounded by modern high-rise buildings now.
The original designers of the garden would never be expected that tall modern buildings outside the
gardens have now replaced their bright design idea as “shakkei” (borrowed scenery). The landscape
space seen by tourists visiting the gardens now is very different from the original appearance of
the gardens.

While urban renewal changes the spatial form of cultural heritage landscapes, it also continually
alters the people’s perception of it [11,12], and affects the research on the protection and management
of heritage landscapes [13]. For visitors to the Tokyo metropolitan cultural heritage garden,
modern high-rise structures that break into their horizons may bring about visual conflict, but
at the same time, may also bring about a new viewing experience. The cultural landscape is the
result of the constant interaction between human civilization and the natural environment, which is a
dynamically changing process [14]. Previous research has tended to criticize the negative impact of
urbanization on heritage landscapes. However, with the development of the times, people’s aesthetic
preferences for cultural heritage have become more and more diverse. Therefore, studies on the
perception of tourists should pay more attention to the sustainable development of cultural heritage
landscapes [15,16].

This current study aims to find a visibility indicator of landscape morphology which can predict
the perception of tourists in the cultural heritage gardens in the urban context. We took the Tokyo
Metropolitan Cultural Heritage Gardens as the research objects. On-site questionnaires were carried
out to investigate the tourists” perception preferences, and the view factors of different landscape
elements at the observation points were calculated. Spearman correlation coefficients and stepwise
linear regression analysis were used to examine the relationship between tourists” preference and view
factors. Specifically, this study focuses on the following questions:

1. What are the attitudes and preferences of tourists nowadays towards the influence of high-rise
buildings outside traditional Japanese gardens in the urban context?

2. Can the view factors (including sky, garden, and building view factors) be considered as a reliable
predictor of tourists” preferences?

3. Do attitudes and preferences of this phenomenon change due to demographic attributes of visitors?

To our best knowledge, the study is one of the first investigations to focus on the predictability
of landscape morphological indicators for the cultural heritage landscape. Additionally, based on
the results of the investigation, we attempt to discuss whether the urbanization and the protection of
heritage in the city must conflict and whether they can achieve positive common development [2,17].
It will also provide some reference for the study of the sustainable development of historical heritage
landscape in the city from the perspective of historical landscape perception and evaluation.

2. Literature Review

2.1. Heritage Landscape in the Context of Modern Cities

The visual relationship between cultural heritage and its surroundings has been an active topic
of sustainable research for many years. In the context of urbanization, the most visible influence of
modern high-rise buildings on the traditional landscape is that it has broken into the background of
the heritage garden and become a new form of view [18]. The visual impact of the outside high-rise
modern buildings on the cultural heritage garden has already attracted the attention of many scholars.
Most of the previous studies held a negative attitude. Antrop pointed out in 1997 that the destructive
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modern impact after World War II changed the structure and function of the traditional landscape [19].
Some original scenes have even been completely erased, while the newly formed modern landscapes
lack individuality [20]. Oh proposed in 1998 that urban expansion brings the existing landscape in
the city with the accumulated visual pressure [21]. Swensen and Jerpédsen suggested in 2008 that the
heritage landscape and its surrounding environment should be taken as a whole and protected by
better legal planning [22]. UNESCO also proposed in 2017 that urban development threatened the
visual integrity of the historical heritage landscape [23].

The cultural heritage gardens in Tokyo is full of visual and cultural conflicts influenced by the
modern urban environment and are typical cultural heritage landscape remain in the city. Japanese
scholars Shinji et al. proposed in 1989 the negative impact of modern buildings on the landscape of
Tokyo Metropolitan Cultural Heritage Gardens [24]. They claimed that modern high-rise buildings
destroyed cultural landscape and caused visual invasion. Many subsequent studies have also argued
that those modern high-rise buildings have harmed the gardens [25-28]. More recently, other opinions
have appeared which believe that although modern buildings affect the landscape of traditional
gardens, the contrast between modern and classic may not necessarily be negative, and may even
stimulate people’s imagination [29]. Such opinions, however, have not been confirmed through
any research.

To date, however, there has been little empirical evidence of whether the attitude preference of
tourists is related to any landscape morphological indicators of such conflict landscape. The study by
Shinji et al. only measured the heights of the visible buildings outside the gardens, and the distances
between them and the observation points in five Tokyo Metropolitan Cultural Heritage Gardens [24].
They then determined the elevation angle of the line of sight to the building, judged its impact on
tourists” perceptions. The judgments were based on theories without conducting visitors” surveys,
and the correlation between spatial features and visitor preferences were not analyzed. Senoglu et al.
studied the impact of the high-rise buildings outside the Hama-rikyu Gardens in 2018 and collected
visitors” attitudes and preferences through questionnaires [29]. They verified the prospect-refuge
theory in Hama-rikyu Gardens but failed to find a correlation between geometric proportions of the
buildings and tourists” preferences. Therefore, inspired by the previous research, this study surveyed
the various choices of tourists and tried to find out the landscape morphological indicators that are
related and predictive to the preferences of tourists in the cultural heritage gardens.

2.2. Landscape Morphological Indicators

View factor is also called form factor or shape factor. The most commonly used one in urban
morphology is Sky View Factor (SVF), which is defined as the percentage of the visible area of
sky at a particular location, with a value from 0 to 1, indicating a completely closed space to a
fully open space [30,31]. SVF is often used to study the geometric characteristics of urban canyons,
urban temperature distribution, and urban thermal comfort [32]. The methods for calculating SVF
include the photographic process, GPS signal-based method, simulation method, among others [33].
Among them, the photographic process is the classic, where a hemisphere diagram azimuthal projected
from panoramas taken by spherical cameras are used to calculate the SVF [34,35]. This method is more
suitable to measure the view factor of various landscape elements at discrete observation points for the
garden landscapes. As a visual physical indicator, the concept of SVF is similar to some landscape
visibility indicators such as the “Visible Green Index,” which was proposed by Japanese scholar Aoki
in 1987, based on visual psychology [36]. It has become one of the regular greening evaluation indexes
recognized by the Japanese government since 2004 [37].

In 1981, Takei and Oohara suggested that the proportion of sky occupied by buildings had a clear
correlation with the visual pressure of high-rise buildings on people [38]. As an index of landscape
space, sky proportion is often used as an index of landscape visual quality evaluation [39]. Jiang et al.
proposed a relationship between tree cover density and landscape preferences in 2015 [40]. Based on
the previous research, Gong et al. further estimated the SVF, tree view factor (TVF), and building
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view factor (BVF) in high-density urban environments to extract street features in 2018 [34]. Therefore,
inspired by the previous research, this study attempted to introduce view factor into the spatial
morphology description of cultural heritage garden landscapes in cities, and at the same time, quantify
the SVF, BVE, and garden view factor (GVF), defined as the percentage of the visible area of garden
landscape at the observation points, of the observation points.

3. Materials and Methods

3.1. Selection of Observation Points

The Tokyo Metropolitan Cultural Heritage Gardens are an important cultural heritage from the
Meiji and Edo periods of Japan (17th to 20th century). There are nine gardens in Tokyo (Figure 1,
Table 1), where the modern urban environment conflicts with classical natural landscapes. Among them,
Kyu-Iwasaki-tei Garden, Kyu-Furukawa Garden, and Tonogayato Garden are private gardens with
western-style historical buildings as the main view. They are not the type of traditional Japanese-style
gardens that we focused on in this study and thus were excluded. Observation points were selected
in Hama-rikyu Garden, Kyu-Shiba-rikyu Garden, Koishikawa Korakuen Garden, Rikugien Garden,
Kiyosumi Garden, and Mukojima-Hyakkaen Garden.
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Figure 1. Location of Tokyo Metropolitan Cultural Heritage Garden (drawn based on Google map and
mapbox open source map).

Table 1. Basic information of Tokyo Metropolitan Cultural Heritage Garden.

Construction

Name of Gardens Area (m?) Century Property
Hama-rikyu Garden 250,215.72 17th century Stroll type Daimyo garden of Edo period
Kyu-Shiba-rikyu Garden 43,175.36 17th century Stroll type Daimyo garden of Meiji period
Koishikawa Korakuen Garden 70,847.17 17th century Stroll type Daimyo garden of Edo period
Rikugien Garden 87,809.41 17-18th century Stroll type Daimyo garden of Edo period
Kiyosumi Garden 43,656.95 19th century Stroll type Daimyo garden of Meiji period
Mukojima-Hyakkaen Garden 10,885.88 19th century Private garden of Edo period
Kyu-Iwasaki-tei Garden 18,235.47 19th century western-style historical buildings with Private garden
Kyu-Furukawa Garden 30,780.86 20th century western-style historical buildings with Private garden

Tonogayato Garden 21,123.59 20th century western-style historical buildings with Private garden
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The “heat maps” based on big data were selected to decide the research points to ensure that the
selected points were in line with the subjective preferences of most garden visitors. The points with
“visible outside high-rise buildings” were selected from the hotspots as the research points, which also
ensured that the influence of outside buildings here on the viewing of garden visitors was widespread,
rather than random or rare.

The specific observation points were selected from the heat maps generated from the photos
with geographic coordinate information [41]. After writing the relevant code through IDEA, we
used the Flickr API for keyword tag search (Japanese and English names of the six target gardens),
sourced 6513 photos (2004-2018), and set the geographic coordinate data in EXCEL. Then, the data
were imported into QGIS to generate the heat maps. The selection of observation points was based
on the following principles: (1) The skyline seen in the observation points should be coherent; (2)
Landscape elements in the observation points should be varied; (3) If there are several observation
points in one garden, the perspective of the buildings outside the gardens seen in the observation
points should be different; and (4) The site of the observation point should be safe and undisturbed.
Finally, nine observation points were selected (Figure 2).
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Mukojima-Hyakkaen Gardens
(Observation Point 9)

Figure 2. Observation points selected by heat maps.

3.2. The Questionnaire Survey

Trilingual questionnaires in Chinese, Japanese, and English were printed for tourists to judge
the proposition of “whether modern buildings outside gardens have a positive impact on the overall
landscape of the garden.” The attitude of the respondents was measured on a 6-point Likert scale,
with 1-6 points representing: totally disagree, disagree, somewhat disagree, somewhat agree, agree,
fully agree.

The questionnaire-based survey was conducted from 25-28 March 2019, with similar weather
conditions; that is, clear sky with little clouds. In the target gardens, visitors were randomly invited to
have a full-angle observation of the landscape and fill out questionnaires at the selected observation
points. Respondents were required to fill out questionnaires separately to ensure independent opinions.
A total of 388 tourists (175 females; 231 East Asian (including Japanese) and 157 non-East Asian)
participated in the survey, with an average of 43.1 respondents for each observation site (minimum 26
and maximum 47). Respondents ranged in age from 16 to 82, with an average age of 39.8.
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3.3. View Factor

While conducting the questionnaire survey, panoramic images were taken at the observation
point by a GoPro Fusion spherical camera (Figure 3a). The camera was fixed at the height of 170 cm to
ensure that the shooting height was consistent with the viewing angle of the human eye. The image
obtained was fed into RayMan software [42,43]. An R package was used to project the panoramic
image from a cylindrical projection to an azimuth projection (Figure 4), and then used to generate a
hemisphere diagram (Figure 3b) [44]. Figure 3c shows the fisheye diagram segmented according to
landscape elements, with extraction of sky (in blue), garden landscape (in green), and buildings (in
yellow), based on which the view factor of each landscape elements were calculated.

point 2

point 4

point 5 point 6

point 8

Figure 3. Panoramas (a) cylindrical projected panoramas, (b) fish-eye hemisphere, and (c) segmented
fish-eye hemisphere.
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Figure 4. Geometric model from fish-eye hemisphere with panoramic view from cylindrical projection
to azimuth projection (redrawn from study of [33]).
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3.4. Analysis Method

The dependent variables of this study were visitors” preference score of the influence of modern
high-rise buildings that are outside, on the overall landscape of the historic garden. The independent
variables of SVF, GVF, and BVF were computed from the hemisphere diagram. The statistical analysis
software JASP (0.9.2.0 release) was used for data analysis.

4. Results

4.1. Reliability Analysis and Descriptive Statistics

Unstandardized Cronbach’s « was calculated for the collected preference scores to ensure that
the data can be used for further analysis (Cronbach’s « of all data higher than 0.788) (Table 2).
The descriptive statistical results of the respondents’ preference score for each observation point and
the results from the calculation of the view factors are also shown in Table 2.

Table 2. Reliability coefficients, number of questionnaires, mean scores, and view factors of each
observation point preference scores.

1 2 3 4 5 6 7 8 9 Mean
Cronbach’s « 0.894 0.851 0.871 0.888 0.896 0.918 0.850 0.788 0.829 /
Valid 47 46 45 46 45 45 46 41 26 /
Mean 3.894 3.783 3.600 3.435 3.178 3.356 4.130 3.122 3.808 /
Std. Deviation 1.088 1.052 1.304 1.500 1.628 1.334 1.392 1.166 1.357 /

SVF 0.562 0.403 0.494 0.443 0.197 0.160 0.375 0.344 0.362 0.371

GVF 0.357 0.531 0.408 0.455 0.771 0.823 0.620 0.650 0.633 0.583

BVF 0.081 0.066 0.098 0.102 0.032 0.017 0.005 0.006 0.005 0.046

The results show that the average of respondents’ preference scores of all observation points of
the impact of outside high-rise buildings on the overall landscape is 3.59. The most preferred site was
spot-7, while the lowest preference was for spot-8, with preference scores of 4.13 and 3.12, respectively.
Of the 388 respondents, 210 (54.12%) agreed with the proposition that the high-rise buildings outside
the garden had a positive impact on the overall landscape. Among them, 108 respondents (27.84%)
had a strongly positive attitude (5 Points and above). On the other hand, 178 respondents (45.88%)
believed that the buildings outside the garden had a negative impact on the overall landscape, of which
89 respondents (22.94%) had a strongly negative attitude (2 points and below) (Figure 5).

strong
attitude

positive
attitude

strongly

negative strongly

attitude: positive
attitude:

B strongly positive attitude

positive attitude
negative
attitude

negative attitude

I  strongly negative attitude

P N —————

ambiguous
attitude

Figure 5. The results of the respondents’ preference.
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4.2. Correlation between View Factor and Tourist Preference

’

The Pearson correlation coefficient was employed to test the correlation between respondents
preferences and view factors. Table 3 indicates that the SVF and GVF are significantly correlated with
respondents’ preferences. SVF is positively correlated with respondents’ preferences, while GVF is
negatively correlated.

Table 3. Pearson correlation between view factors and respondents’ preferences.

SVF GVF BVF
Respondents”  Pearson’s r 0.131 ** -0.112% 0.019
preference p-value 0.010 0.028 0.707

*p < 0.05,* p < 0.01.

Then, stepwise multiple linear regression was employed to analyze the predictability of highly
correlated view factors for tourist preferences. The results show that SVF has strongly positive
predictability on the respondents’ preferences (Table 4). The adjusted R? of the regression model is
0.015, and ANOVA analysis of stepwise multiple regression is significant (p = 0.010).

Table 4. Predictors of view factors in stepwise multiple linear regression.

Regression Model
Model Unstandardized Coefficients  Standardized ¢ Sig. Correlations
B Std. Error B Partial Part
SVF 1.411 0.544 0.131 2.594 0.010 ** 0.131 0.131
R = 0.131; R? = 0.017; Adjusted R? = 0.015; F(385) = 6.731; p = 0.010
**p <0.01.

4.3. The Influence of Tourist Attributes on Preferences

Analysis of variance was used to test whether the attributes of respondents affected their
preferences. The respondents’ preferences were the dependent variables, while their nationality (East
Asian countries/other foreign countries), gender (male/female), and age (10 years as a group) were
the independent variables. The results show that generation affected tourist preferences (p < 0.05,
n? = 0.055) (Table 5).

Table 5. Analysis of variance of respondents” nationality and gender on cognitive attributes.

. . Sum of Mean 2
Dependent Variable Fixed Factor Squares df Square F P n
Nationality 279.30 287 279.27 3.794 0.052 0.013
Respondents’ Preferences Gender 202.00 287 202.04 2.735 0.099 0.009
Age 29.53 281 4.219 2349  0.024* 0.055
Respondents’ Preferences Nationality 289.75 285  289.75 3.962 0.047 * 0.013
(age as a potential Gender 255.48 285  255.48 3.493 0.063 0.012
influencing factor) Nationality * Gender 76.83 285 76.83 1.051 0.306 0.004
*p <0.05.

A multivariate analysis of variance was then employed with the nationality (East Asian
countries/other foreign countries) and gender (male/female) of the respondents as independent
variables, and age as a potential influencing factor. It was found that under this condition, nationality
had an effect on the dependent variable (p < 0.05, n? = 0.013). However, the effect size of both age
and nationality is less than 0.06, judged to be a small effect according to Cohen’s d effect size [45],
indicating that tourists” preference for modern buildings outside the gardens will not be significantly
affected by their attributes.
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5. Discussion

5.1. Tourists’ Attitude Towards Architecture Outside the Garden

Among the 388 questionnaires, 210 (54.12%) held a positive attitude; that is, the buildings
outside the garden had a positive impact on the landscape of the garden. A total of 178 (45.88%) of
the questionnaires held a negative attitude. This shows that the respondents’ attitude towards the
influence of modern high-rise buildings outside the cultural heritage garden is not necessarily negative.
Even respondents who think that the high-rise buildings outside the garden have a positive impact on
the garden landscape are slightly more than those who disagree. The attitude of nearly half of the
respondents is not strong (three to four points account for 49.22% of the total questionnaire), which is a
more neutral attitude.

In terms of each garden, the gardens with higher scores of respondents” preference are: Rikugien
Garden, Hama-rikyu Garden, Mukojima-Hyakkaen Garden and Kyu-Shiba-rikyu Garden (mean of
preference scores >3.4). It can be found that the SVFs of these gardens are all higher (SVF > 0.36).
Among them, Rikugien Garden and Hama-rikyu Garden have the largest garden area and wider
garden landscape, so the SVF is also higher. Hama-rikyu Garden and Kyu-Shiba-Rikyu Garden are
located in the same coastal area with a broad view of the city, so the SVF of Kyu-Shiba-Rikyu Garden is
also high.

In the process of conducting the questionnaire, through discussions with the tourists, we
obtained many different opinions from various traditional concepts. For example, two tourists from
Spain believed that both the urban background and the traditional landscape of observation point
4-Kyu-Shiba-rikyu Garden were rare for them, and the traditional Japanese garden and modern
architecture together were new landscape forms, rather than destroyers of the traditional landscape.
Additionally, the building complex outside Hama-rikyu Garden and Kyu-Shiba-rikyu Garden is a
very famous skyline view of Tokyo [46]. Many respondents said that under such a modern visual
background, the uniqueness of traditional landscapes could be more prominent and form an impressive
visual impact. Another typical example is observation point 9 at Mukojima-Hyakkaen Garden.
The architecture outside the garden includes the Tokyo Sky Tree, which is a famous landmark of
Tokyo [47]. According to statistics from a Japan Tourism Website, after the Tokyo Sky Tree was built
in 2012, the shooting spot in Mukojima-Hyakkaen Garden, where the Tokyo Sky Tree can be seen,
has become the most popular spot among tourists. Therefore, we believe that the impact of outside
high-rise buildings on the overall landscape of the traditional garden can be discussed with a more
diverse and tolerant perspective. In other words, urbanization does not necessarily have a destructive
negative impact on the heritage landscape in the city. The modern cultural atmosphere created by
urbanization and the historical features embodied in the heritage landscape may inspire each other
under specific circumstances, creating compelling visual and cultural conflicts.

In addition, in Hama-rikyu Garden and Koishikawa Korakuen Garden, we chose two to three
research points in the same garden, and different respondents’ preference scores were obtained.
For Hama-rikyu Garden, the buildings outside the garden of the three research points were the same,
and the difference was the garden landscape. Research points 1-3 represented: plant landscape of
cherry blossoms and pine of Japanese garden, Japanese traditional garden pavilion landscape, and rape
flower field landscape, with respondents’ preference scores decreasing in order. This illustrates the
influence of the garden landscape itself on tourists” preference for buildings outside the gardens.

For Koishikawa Korakuen Garden, the biggest difference between the two observation points was
that the Tokyo Dome, one of Tokyo’s landmarks, can be seen at point 5 but not at point 6. However,
the results showed that the respondents do not have high preferences for point 5, and the difference
between the two points was not obvious. During the questionnaire survey, many respondents said that
although it is one of Tokyo’s landmarks, the Tokyo Dome is too close to the garden. The huge volume
and round shape make people feel visually depressed. Additionally, the landscape of Koishikawa
Korakuen Garden was relatively closed compared to other gardens with a low SVE.
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Therefore, the buildings outside the gardens cannot be judged solely by building attributes,
but also needs to be considered comprehensively in combination with building distance, building
height and other factors.

The Sustainable Development Goals (SDGs) also mention the promotion of knowledge and skills
development and appreciation of cultural diversity. In the urban context, the existence of heritage
landscapes is more precious and meaningful, while its meaning and culture also develop with the
changes of the times. The new culture and connotation formed by the heritage landscape in the urban
environment have been more widely accepted, which is also supposed to be the goal that sustainable
development expects to achieve. There is no doubt that excessive urbanization would cause irreversible
damage to the heritage landscape. However, we hope to make the results of inevitable urbanization
more positively related to the heritage landscape and to achieve the sustainable development of the
heritage landscape and city.

5.2. The Predictability of View Factor on Preferences

The results of the correlation analysis showed that SVF (r = 0.131, p = 0.01) and GVF (r = -0.112,
p < 0.05) were independent variables that had a strong correlation with the preferences of the
respondents. Meanwhile, SVF and tourist preferences were positively related; and GVF was negatively
correlated. However, BVF did not show any strong correlation, which also validated the research of
Senoglu et al., that the visible building index does not explain tourist preferences [29].

The results of the stepwise multiple linear regression of two substantial correlated factors showed
that SVF was a strong positive predictor of respondents’ preferences (F = 6.731; p = 0.010). The ANOVA
analysis of stepwise multiple regression was significant (p = 0.010), indicating that the regression model
had remarkable statistical significance. However, the adjusted R2 interpretation of the regression
model was 0.015, which stated that the model did not fit the dependent variable well. We believe
that this was partly due to too few observation points and the small sample size of the independent
variables, which also made it impossible to determine the optimal value interval of SVFE. It also reflected
the deficiencies in the design of this study to some degree. In future research, more observation points
should be set up to expand the sample size of each view factor. Although the value of R? is not an
absolute measure of the goodness of fit, the purpose of this study is not to determine the threshold of
the linear relationship. Therefore, our findings indicated that the SVF of the cultural heritage garden is
a valid positive predictor of the tourists’ preference for modern high-rise buildings outside the garden
on the overall landscape.

In addition to discovering the predictability of SVF, there were also some other findings from data
analysis. Since the research object of this study was the cultural heritage gardens, we focused on the
two conflicting objects of “buildings outside the garden” and “garden landscape”. Therefore, we did
not simply use the concept TVEF, but introduced the concept of GVE which includes both the TVF and
garden landscape view factor. In the correlation analysis, SVF and GVF showed inverse correlations
with respondents’ preference, which was easy to understand. With the parameter calculation method
used in this study, the value of BVF was so small that the increase of SVF would inevitably lead to a
decrease of GVE. However, it also reflected the disadvantage of the setting of SVF and GVF; that is,
the correlation between these two parameters was too strong. Therefore, we added the tree view factor
of each observation point and found that it was also strongly negatively correlated with the preferences
of the respondents (r = —0.121; p = 0.017), but did not show predictability for the dependent variable.

It is counterintuitive that there was a negative correlation between the vegetation view factor and
the respondents’ preferences. Studies by Asgarzadeh et al. show that green trees have a certain degree
of relief for people’s sense of oppression. Still, at the same time, the type and quality of green plants
have a meaningful impact on people’s psychological perception [48]. The start date of our study was
at the end of March. From the panoramic photos taken in our research, we can see that many tall
deciduous trees in the garden had not yet grown new leaves, which had an inevitable influence on
the shielding effect of the buildings. Therefore, we believe that in future study of cultural heritage
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gardens, seasons are an influencing factor that needs to be considered. The time of our experiment was
the “cherry blossom season”, which is also one of the most representative seasons of Japan. In other
words, we also believe that this experiment should be seasonal, and an annual experiment in each
season should be conducted. On the other hand, the results of this experiment also indicate that it may
not be enough to describe the landscape of cultural heritage gardens with simple visual proportion.
On this basis, future studies should pay more attention to the embodiment of landscape culture in
the description.

In addition, it is found that age and nationality (East Asian or not) had a certain degree of
influence on the predictability of SVF, which is consistent with the research results of Senoglu et al. [29].
We believe that people of different ages will have different opinions on the renewal and sustainable
development of cultural heritage gardens. Additionally, garden visitors who were more familiar with
East Asian culture and East Asian traditional garden culture than Western tourists, tended to have
different attitudes towards the impact of buildings outside the gardens. Although this impact was
very small, it also indicated that the sustainable development of cultural heritage gardens requires
multiple considerations.

6. Conclusions

This study took the cultural heritage gardens in Tokyo as the research object and investigated
the tourists” perception preference of the impact of urban high-rise buildings on the historical garden
landscape in the context of urbanization. The findings show that tourists” attitudes towards the
high-rise buildings outside the traditional gardens were increasingly diversified, and the impact of
this phenomenon was not necessarily negative. Therefore, in future policy setting for the protection
and management of the cultural heritage landscape and its surrounding environment in the city,
the relationship between the city and the cultural heritage landscape should be viewed from a dynamic
perspective. The managers of the urban heritage landscape should try to associate the results of
urbanization with the heritage landscape more positively to achieve the goal of sustainable development
of cultural heritage landscape and city together.

Furthermore, this exploratory study introduced the urban morphological description parameter
SVF into the evaluation of traditional garden landscapes in an urban context and attempted to quantify
tourists” preferences and landscape spatial form in Tokyo Metropolitan Cultural Heritage Gardens.
The results of this study showed that Sky View Factor and tourists” preferences were significantly
positively correlated, while Garden View Factor was significantly negatively related. Meanwhile,
SVF had predictability for tourists’ preferences, which means that, to a certain extent, and within
a specific range, the wider the landscape of the observation point, the more tourists would tend
to think that the outside modern high-rise buildings have a less negative impact on the traditional
landscape. However, the building view factor did not show any correlation with the dependent
variable. Additionally, the age and nationality of tourists caused differences in tourist preferences,
but the impact was minimal.

Our research explores the coexistence and win-win challenges between the protection and
management of cultural heritage landscapes and urban development in cities from a novel perspective.
From the standpoint of people’s continually changing and updated views and artistic perspectives
over time, the sustainable development of heritage gardens in the city is discussed. The novelty of this
paper is in its extension of the research and evaluation of the perception of urban cultural heritage
landscapes to the field of urban morphology and proposition of a new method of quantifying landscape
morphology, using spherical cameras to calculate the SVF, GVF, and BVF. This study also takes the
lead in analyzing and discussing the correlation between the view factors of the landscape elements
and the tourists’ perception preference, which provides a new idea for the research of urban heritage
landscape protection and sustainable development in the context of urbanization.
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