Journal of Building Technology, 2021, Volume3,Issuel
http://front-sci.com/journal/jbt

ISSN Online: 2717-5103
ISSN Print: 2705-1390

Study on Evaluation of Space Vitality in Torpoint
by Using Analytic Hierarchy Process

Yiming Zhu, Shaojie Shen

Soochow University, Suzhou, 215000, China

Abstract: The purpose of this paper is to establish an evaluation system to evaluate space vitality objectively using
analytic hierarchy process (AHP). Through an extensive literature review, a preliminary list of evaluation criteria was
obtained and used to construct an AHP model. An AHP survey was then conducted with architecture students to calculate
the weight of each evaluation factor. Also, the model was applied to Toproint, a small town near Tamar River in UK, to
test its applicability and identify the spatial features in the chosen sites.
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1. Introduction

It is widely recognized among architects that urban public space must meet human needs. Urban public space with
great vitality can be defined as a safer, more desirable, and more appealing space where more opportunities are provided
for social activities and cultural interactions. Evaluation criterion on space quality and vitality have been studied and
established, as a result of the heating discussion on urban public space. For instance, Jan Gehl pointed out 12 quality
criteria for good design of urban public space and categorized them under three main aspects: protection, comfort and
enjoyment. Although several studies have been developed for the evaluation of space quality and vitality, same
weaknesses have been identified among them that the evaluation methodologies are limited due to their inability to
quantify the intangible criteria and to process the data gathered from investigation. Thus, this article aims to use an
analytic hierarchy process (AHP) based method to evaluate space vitality from the perspectives of relevant people’s
preferences, as well as to analyze the possibility of using AHP as a decision-making tool in the selection of assessment
criteria for the space vitality evaluation system. This article has established the following three goals:

(1) To establish an evaluation system to assess space vitality objectively;

(2) To comparatively analyze the importance of each criteria and identify their weights by conducting surveys;

(3) To test the applicability of the system developed in this article by applying it to Torpint, a small town near Tamar
River in UK.

2. Understanding the Field of Enquiry

2.1 The definition of space vitality

People’s public life unfolds in various forms such as walking, shopping, conversation, exercising, festivities and so

on. Urban public space is where these activities happen, as Hou noted. It has been considered as a major concern among
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urban planners for centuries since ancient times.

However, forces of modern urbanization have posed increasing threat upon public space. Sense of community and
openness has experienced a sharp decline because of the privatization of public space and the existence of consumption
space. Moreover, qualities that cities used to have, such as an appropriate street scale, disappeared due to change of design
focus from the needs and expectations of pedestrians to the requirements of cars. Lynch defined these needs and
expectations of pedestrians as the sources of vitality. The ignorance of them resulted in a negative effect on citizens’ daily
life.

Lynch, one of the most famous urban planners considered vitality as one of the key aspects of urban design and
describes it as the degree to which the places support the functions, biological requirements and capabilities of human
beings. Jacobs, an Canadian-American journalist, and activist who influenced urban studies, defined vitality as the
interactions between the people on the streets. In her perspective, individual and social life are more important than
physical needs in urban planning. Features such as the variety of spatial practices and scheduled activities of a day are
signs of urban vitality. Vitality determines the degree to which an urban public space is socially successful.

From the studies of the concept of “vitality” above, we can conclude that vitality is the result of the interaction
among people, places, and activities. The characterization of vitality is the continuous activities of the crowd while the
physical environment of urban public space itself serves as a carrier for those activities. Different characteristics such as
function, traffic, construction intensity and other environmental elements will have different interactive impact upon the
amount and duration of people’s activities. Therefore, in this article, urban vitality is defined as the capacity of a specific
built environment to boost both social and individual activities. To further deconstruct vitality, we need to divide it into
two dimensions: characterization (which shows the degree of vitality) and influencing factors. And looking for the metrics
of each dimension.

2.2 Characterization and influencing factors of space vitality

2.2.1Characterization

Human activities reflect the interaction and participation of human life, which are used to measure the vitality of the
city. Human activities can be deconstructed into two interacting elements: population concentration and existing activities.
The more intensive human activities, the higher the urban vitality. Studies of identifying appropriate indicators to measure
human activities have been done by several researchers and their methods are listed in Table 1.

Table 1. Studies of identifying appropriate indicators to measure human activities

Article Indicators of vitality Methods of measurement

Quantitative analysis of the city square | Number of activities Number of | Observation and record within a certain

dynamic space elements people period
Quantitative evaluation on street

) o ) ) ArcGIS

vibrancy and its impact factors: A case Population density ) o
Mobile Phone Signaling Data
study of Chengdu
The analysis and Influence Mechanism

Research of Urban Vigorous Space Population density Heatmap Data

Based on Multiple Big Data Types of activities ArcGIS

2.2 2Influencing factors of space vitality
The physical environment, which is identified as the influencing factors in the context, can be regarded as the

groundwork for urban vitality. It refers to man-made surroundings that provide spaces for everyday human activities.

DOI: 10.32629/JBT.V311.246 2 Journal of Building Technology


https://en.wikipedia.org/wiki/American-Canadian
https://en.wikipedia.org/wiki/Urban_studies

Physical environment includes the physical factors ranging from the visual pleasure and displeasure in the overall space to

the accessibility via private or public transport. For example, the coexistence of ancient and modern architecture is

representative of cultural diversity, which may contribute to the formation of an urban environment that is rich in cultural

appeal, thus to promote the concentration of human flow. A pedestrian street provides more opportunities for citizens’

daily social contact and interactions. Meanwhile, the criteria of public spaces with great vitality have been recognized and

researched on for some time. The researchers and their main achievements are listed in Table 2.

Table 2. Findings in the criteria of public spaces with great vitality

Name

Findings

Jan Gehl

12 quality criteria for good design of public open spaces, which were categorized under three

main themes: protection, comfort and enjoyment

Ewing& Clemente

5 intangible qualities of urban design that are applied to streets: imageability, visual enclosure,

human scale, transparency and complexity

Mehta

5 dimensions of public spaces for evaluating the quality: inclusiveness, meaningfulness,

safety, comfort and pleasure

Carmona & De

Magalhaes

defects in regulations for the users; inappropriate method of maintenance; lack of investments

into and on-going resourcing of public space; lack of coordination among stakeholders

The results of the case studies and literature review above were reclassified and sorted, and 23 influencing factors

were thus identified and categorized into 6 dimensions. These six dimensions of factors are entitled as safety and

protection, accessibility, maintenance, enjoyment, attractiveness and inclusiveness, as Table 3 shows.

Table 3. Influencing factors of space vitality

Safety and Protection Accessibility Maintenance Enjoyment Attractiveness Inclusiveness
Presence and L
P B 2 ; - ! " Good design/ ; .
Awvailability of information/ . Management of litter and condition of public i " Used by all, irrespective
y Location " o detailing of space or
complaint center filth facilities and of race, age, gender

i landscape
amenities

Presence of adequate
illumination during night
time

Accessibility via

transport

Condition of
infrastructure and
buildings

Possibilities for sitting
and walking

Presence, quality and
condition of public art

Protection against unpleasant
sense experience like wind,

dust or pollution

Ease of
movement in and

out

Condition of green arcas

Sense of privacy and

enclosure

Uncluttered view of
the space

Surveillance measures

Density of roads

inside

Suitable scale and size
for movements and
behavior in human

dimension

Richness of activities

provided for citizens

Absence of vehicles

Pleasant micro-

climate

Provision of buffer

from traffic nuisance

2.3 Evaluation of space vitality

Both the characterization and influencing factors can be used to evaluate the space vitality. In the former way, people

can intuitively judge whether the area is frequently used and vibrant by investigating the population density, number of

activities within a certain period. However, through this method, people only get a simple date, rather than carrying out a
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deeper analysis of the formation of vitality in the space.

In the latter approach, advantages/disadvantages can be revealed by applying influencing factors as the criteria and
sub-criteria of quality design, according to Hickman’s suggestion that evaluation should be able to demonstrate the
strengths and weaknesses of the object. Normally, evaluation methods in architecture neglect the relative superiority and
inferiority of criteria alternatives relative to each other, and the absence of numerical data for comparative analysis may be
identified as the major barriers. The degree of importance of different evaluation criteria varies, and there is a hierarchy
among them according to which each criterion gets its own weight. Assigning weights depends on the way in which a
public space is expected to perform in any particular dimension from the users’ perspectives, which makes it a crucial part
of the evaluation process.

Among the alternatives, although there are conflicts with each other, the one with the highest fitness will be selected,
so that the specific objectives can be met. This process is the Multi Criteria Decision Making Method. This
decision-making process will involve many people, and some measurable and unmeasurable factors can be evaluated in
the process of participation, and this decision-making process is a very famous analysis method and decision support
system. Therefore, when revealing the standard of priority definition, the goal is satisfied through the pair-wise
comparison and the multi-level and multi-objective decision model. In this process, MCDM method is used, which is a
meaningful way to measure tangible things. When measuring tangible things first, MCDM method can achieve the final
decision-making and evaluation. when we use it as an evaluation, we can contact when we estimate it, and we can also
deal with intangible standards when we compare it. Using this method can help and support our work.

By evaluating the vitality of space and some application indicators, this method has been widely used in MCDM
applications, which belongs to the AHP. When building a framework for decision-making problems, we can have a more
rational and comprehensive framework through analytic hierarchy process, which is mainly based on these premises. The
quantitative factors and their problem representatives include tangible assets, intangible assets, etc., which can be used as
the overall goal of this assessment element, which belongs to the assessment alternative scheme.

2.4 Analytic hierarchy process (AHP)

Using hierarchical structure to make complex decision-making model, Thomas L. Saaty made assumptions and put
forward the AHP. Pairwise comparison of priority values is based on the measurement theory of generated elements, and
belongs to AHP method. The system can identify the problem by decomposing it into tiny integer bits, then compare two
elements, and comprehensively compare and identify their cross significance and the size of this significance. Therefore,
when analyzing complex problems with multiple subjective criteria qualitatively and quantitatively, AHP is very helpful
to decision makers.

The AHP involves the following basic steps:

(1) Hierarchical AHP model is built by hierarchical factors and problem criteria.

(2) The measurement results of the weight and priority of each element are evaluated by the method of pairwise
comparison.

(3) The choice of the best alternative will be determined through the comprehensive evaluation of the priority of each
weight standard. Comprehensive rating is based on the premise of the above priority comparison.

Therefore, this kind of application has been used in various decision-making problems in many fields such as
architecture, resource allocation, economy, project selection, health, computer technology, energy policy, planning,

marketing and so on.

DOI: 10.32629/JBT.V311.246 4 Journal of Building Technology



3. Methodology

The overall research process is presented in Table 4, and the following sub- chapters describe each stage in detail.

Table 4. Research process

Stage Purpose Methodology
Stage 1 Defining evaluation criteria Deriving evaluation criteria through literature review and case study
1. Developing an AHP model.
Identifying the weights of
Stage 2 L 2. Conducting AHP survey and calculating to determine the weight of
criteria through AHP method
each criterion.
S ; Applying the model to Testing the applicability of the system by evaluating 5 different sites
tage
project2B proposal in Torpoint.

3.1 Stage 1: defining evaluation criteria

In order to identify the initial set of evaluation criteria, an extensive review of precedent studies and previous

assessment tools related to space vitality was undertaken. A variety of elements concerning safety, accessibility and other

aspects were derived and hierarchically structured in Figure 1.

Space Vitality

e N

Safety
and’
Protection

Accessibility

Maintenance

Enjoyment

Attractiveness

Inclusiveness

[

Availability of information;’

complaint center

Location

Management of litter

Presence and condition of
public facilities and ameni-

ties

Good design/ detailing
of space or landscape

Used by all, irrespective of
age, race, class, gender and
physical abilities

and filth

l

Presence of adequate light-

ing, illumination during
night time

Accessibility via transport

Condition of infrastructure
and buildings

Possibilities for sitting
and walking

Presence, quality and
condition of public art

|

l

wind, dust or pollution

Protection against unpleas-
ant sense experience like

Ease of movement in

and around

Condition of green

areas

Sense of privacy

and enclosure

Uncluttered view of

the space

Surveillance measures

Density of roads inside

Absence of vehicles

Suitable scale and size for
movements and behavior in

human dimension

Richness of activities
provided for citizens

Pleasant micro-climate

Provision of buffer from

traffic nuisance

Figure 1. Hierarchical structure of evaluation criteria

3.2 Stage 2: identifying the weights of criteria through AHP method

Relative weights or the priority value of each element (criteria, sub-criteria) at different levels of the hierarchy should

be determined when the decision hierarchy is created. According to the structure of AHP hierarchy pairwise comparison
matrix, a questionnaire containing a total of six pairwise comparison matrix was prepared for the interviewees; 1 for the
main criterion, 5 for the sub-criteria. The questionnaire was filled by the interviewees individually. In the questionnaire,

the interviewee is asked to make a judgement on the relative importance of evaluation criteria by answering questions like
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“which element is preferred more (is more important) when element 1 and element 2 are compared” and “what is degree
of preference of the more preferred element compared to the other?”

The results of these comparisons are arranged in matrix form. The prioritization scale developed by Saaty used to
convert the results of such pairwise comparisons in the matrix into numerical values is presented in the table below. Table
5 shows numerical values suggested for preferences expressed by the person undertaking the pairwise comparisons. This
scale is employed to construct the pairwise comparisons matrix. As part of the survey, a sample questionnaire prepared for
evaluation of the main criteria is provided in Table 6.

Table 5. AHP pairwise comparison scale

Numerical Value Preferences
1 Equal importance (Preference)
3 Partial Preference
5 Essential or strong importance
7 Demonstrated importance
9 Absolute Preference
2,4,6,8 Intermediate values between two adjacent judgments

Table 6. Sample of pairwise comparison matrix for main criteria

Safety&
Accessibility | Maintenance | Enjoyment | Attractiveness| Inclusiveness
Protection

Safety & Protection 3/1 2/1 1 2/1 4/1
Accessibility 2/1 1/3 12 2/1
Maintenance 1/2 1 3/1
Enjoyment 2/1 4/1
Attractiveness 4/1

Inclusiveness

Pairwise comparisons matrices are used to calculate the priority values. During this calculation process, consistency
of pairwise comparison judgement should be considered. Because while the significance or priority values of elements are
calculated on the basis of the pairwise comparisons matrix in the AHP method, mistakes may occur since pairwise
comparisons are based on subjective considerations. To measure this condition, the “Consistency Ratio (CR)” is employed
in the method. Judgement of the decision maker is fully consistent if this ratio is zero. When this ratio is close to 1.00, it
can be considered that the pairwise comparison matrix based on judgement of interviewees is un-rational and inconsistent,
but random. In addition, a consistency ratio of 0.10 or less indicates that the results are within the acceptable range. All the
calculating is conducted in the software called “Yaahp”.

3.3 Stage 3: applying the model to Torpoint to test the applicability of it

The applicability of the developed evaluation system was tested by assessing the site’s space vitality. The chosen site,
Torpoint, is located at the intersection of Tamar river and the ocean in UK. Such a unique geographic location has formed
its coastline that stretches for several kilometers. However, due to the negligence of the management of the coast, lands
that could be used as coastal landscapes were abandoned where silt accumulated. Lacking vitality is obviously a major

problem in this area.
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For the evaluation, the scores of each criterion identified in the chosen site were rated on a 5-point Likert scale by
students who had participated in the project or been to Torpoint. Previously derived weights were also considered, which
would be multiplied by the initial scores to get the final accurate result. Five public spaces with certain amounts of
infrastructures were chosen, as Figure 2 shows. Also, a sample questionnaire prepared for the marking of each site is

provided in Table 7.

Figure 2. 5 sites in Torpoint

Table 7. Sample questionnaire prepared for the marking of each site

CRITERI4 SUB-CRITERIA SITE

4 i C D E
Availability of mfommtion’ conplaint center 2 1 2 3 1
Presence of adequate lighting, ilmination during night time 2 2 1 4 1
Safety and Protection rotection aganst unpleasant sense expenence like wind, dust or pollutio 2 1 1 2 1
Surveillance measures 1 1 2 2 1
Absence of vehicles 4 g 1 3 2
Location 5 4 2 b 2
s Accessibility via transport 5 5 1 ] 1
Accessibility Ease of movenent in and around 3 3 2 4 3
Density ofroads nside 2 1 3 4 2
Management oflitter and filth 2 2 2 4 3
Maintenance Condition of infrastructure and buildings 1 2 1 5 1
Condition of green areas 2 1 2 3 5
Prasence and condition of public facilities and amenities 2 1 4 il b
Possibilities for sitting and walking 3 3 2 3 1
: Sense ofprivacy and enclosure 1 2 2 4 1
Enjapment Suitable scale and size for movenrents and behavior in hirman dimension 2 1 1 i 2
Pleasant micro-climate 1 3 1 4 1
Provision ofbuffer fomtraffic musance 2 3 2 3 2
Good design’ detailing of space or landscape 3 2 1 3 2
’ Presence, quality and condition of public art 1 1 2 2 1
Attractiveness Uncluttered view ofthe space 2 2 2 3 2
Richness of activities provided for citizens 1 1 3 il 1
Incluziveness Used by all, irrespective of race, ape, pender 4 ] 2 il 1

DOI: 10.32629/JBT.V311.246 7 Journal of Building Technology



4. Result

4.1 The relative importance of evaluation criteria

Table 8. Weights of the criteria and sub-criteria

Criteria Weight Sub-criteria Weight
Availability of information/ complaint center 0.0447
Presence of adequate lighting, illumination during night time 0.0334
Safety and Protection 0.1848 Protection against unpleasant sense experience like wind, dust or pollution 0.0441
Suneillance measures 0.041
Absence of vehicles 0.0217
Location 0.0227
- Accessibility va transport 0.0273
Acteasigiy fLBaG Ease of movement in and around 0.0205
Density of roads inside 0.01
Management of litter and filth 0.0295
Maintenance 0.1195 Condition of infrastructure and buildings 0.0366
Condition of green areas 0.0534
Presence and condition of public facilities and amenities 0.0159
Possibilities for sitting and walking 0.0173
; Sense of privacy and enclosure 0.0172
FA el = Suitable scale and size for movements and behavior in human dimension 0.0245
Pleasant micro-climate 0.0271
Provision of buffer from traffic nuisance (.0205
Good design/ detailing of space or landscape 0.0884
5 Presence, quality and condition of public art 0.0378
FRSCIEngsS S Uncluttered vew of the space 0.0295
Richness of activities provided for citizens (.0839
Inclusiveness 0.2469 Used by all, irespective of race, age, gender 0.2469
100% T
80%
60% T
40%
24.6 24.7
20% 4  18.5
12 12. 3
m H B
‘:.;\ \'\\ ‘:-S\:L $§ _é{ ::‘:{
& N & $ o vl
® ]

Figure 3. Weights of the main criteria

With respect to the results of the weights of the six criteria, “inclusiveness” ranked as the most important factor of
space vitality, representing of about 24.7% of the total, followed by “attractiveness” which weighs about 24.6%. The
weights of these two criteria represent almost 50% of the total. The weights of the “safety and protection” and
“enjoyment” were 18.5% and 12.3% respectively. “maintenance” and “accessibility” were evaluated as having relatively
low importance. With regard to the “attractiveness” category, “richness of activities provided for citizens” (0.0899) was
found to be the most important, followed by “good design/ detailing of space or landscape” (0.0884), “presence, quality
and condition of public art” (0.0378), and “uncluttered view of the space” (0.0295). Within the “safety and protection”

category, “availability of information/complaint center” (0.0447) was found to be the most important, followed by
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“protection against unpleasant sense experience like wind, dust or pollution” (0.0441) and “surveillance measures” (0.041).
“presence of adequate lighting, illumination during night time” (0.0334) and “absence of vehicles” (0.0217) were
evaluated as having relatively low importance. “Pleasant micro-climate” (0.0271) was evaluated as having higher
importance within the “enjoyment” category than “suitable scale and size for movements and behavior in human
dimension” (0.0245), “provision of buffer from traffic nuisance” (0.0205), “possibilities for sitting and walking” (0.0173),
“sense of privacy and enclosure” (0.0172) and “presence and condition of public facilities and amenities” (0.0159).
Among the items in the “maintenance” category, “condition of green areas” (0.0534) had a considerably higher weight
than “condition of infrastructure and buildings” (0.0366) and “management of litter and filth” (0.0295), emphasizing the
importance of preserving green spaces. Within the “accessibility” category, “accessibility via transport” (0.0273) had a
higher weight than “location” (0.0227) and “ease of movement in and around” (0.0205). The item of “density of roads
inside” (0.01) had the lowest weight.

According to the above data results, we can draw the following conclusions:

(1) Inclusiveness is considered a prerequisite for the existence of a public place. If a place is closed to certain people
for a variety of reasons or even discriminations towards races, gender, the meaning of “public” would disappear.

(2) People are more concerned with the abundance of activities the space provides than the space itself.

(3) Whether the space can provide security for people is also one of the important assessment criteria.

Therefore, priorities might be given to these aspects when designing urban public space to boost space vitality.

4.2 Application of the space vitality assessment model to Torpoint

Table 9. Scores of the five sites

CRITERIA SUB-CRITERIA AVERAGE SCORE
A ] = o E
Availability of mformation’ complamt center 101 101 89 188 134
Presence of adequate lighting, iflumination during night time 0.75 100 0.67 117 1.00
Protection against unpleasant sense expenence like wind, dust orpollutson | 1,10 0.99 c.es 132 0.89
Safety and Protection Surveillance measures 113 082 113 123 103
Abszence of vehiclay 0.71 0.65 048 0.54 G.60
Total 1 4.69 457 4.06 594 4.96
Lacation 085 0.7 051 102 074
Accessthility via transpert 0.82 102 048 lioa 068
Ease of movement in and around Q.56 0.56 041 Q77 Q45
Accersibiliny = =
— Density of roads inside 025 | 025 | 028 035 | 028
Total 2 248 2563 167 3.23 216
Maragement of litter and filth 0.58 0.74 D.44 111 0.89
Condstion of mfrastructare and tusldings 092 c.82 0.55 128 082
Malntenance Coendition of preen areas L 134 (k-] 187 214
Total 3 284 2.50 179 4,26 3.94
Presence and condition of public facilsties and amenities 0.44 0.36 0.38 084 0.58
Possibalities for sitting and walkmg 043 C.48 022 0.56 052
| Sense of privacy mnd enclosers 043 047 034 047 047
| —— Suitabls seals and sizs for movements and behavior in buman dimension 0.55 055 055 0.86 074
" Pleasant micro-clamate 041 (15:1% 034 0.88 068
Provision of buffer from traffic nuisance 048 0,51 051 037 051
Total 4 272 318 232 418 347
Good desapn’ detaileng of space or landscape 221 243 177 354 2E5
Presence, quality and conditron of public art 086 085 oas 1.04 0.7H
Abtractin Uncluttered wiew of the space 0.96 0.74 0.59 1.03 B
E— Richness of activities provided for catizens 2.02 2.02 318 ag2 2.70
Total & 5.85 B. 6.36 9.43 6.99
Inclusiveness Used by all, rrespective of race, age, pendsr 8.02 §.78 404 B.Bd B.64
TOTAL 2661 2612 2114 3568 3015

Table 9 shows the results of applying the weightings derived from the AHP to the five sites in Torpoint. The AHP

weightings were multiplied by mean scores for each item, and to make the numbers easier to understand, the results were
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multiplied by 10. Total weighted point of each site was 26.61, 26.12, 21.14, 35.68 and 30.15. There was also a big
difference among criteria and sub-criteria within a single project.

Site D obtained higher scores than the other four sites as site C obtained the lowest. It shows that the most vigorous
area around Torpoint is the sailing club, as the space around the waterfront steps turned out to be the worst and need to be
renewed first.The following is a summary of the advantages and disadvantages of each site and the improvement plan
based on the calculation results.

Table 10. Advantages and disadvantages of the sites identified through AHP model

Site Advantages Disadvantages

1. Good condition of green area, infrastructure
A and buildings
2. Uncluttered view of the space

1. Absence of adequate lighting during nighttime
2. No provision of buffer from traffic nuisance

. 1. No enough surveillance measures
1. Easy access via transport . L
B . 2. Absence of public facilities
2. Good sense of privacy and enclosure . .
3. Absence of public art around the library

1. No access to the water

c 1. Good location which is close to the water 2. No possibility for sitting and walking around
2. Great potential to be exploited 3. Terrible management of infrastructure and
litter

1. Good design of the whole space ; p—
13E} f vehicles that might infl th
2. Richness of activities provided for citizens e B R pe eI

D : safety of pedestrian
3. Easy to move in and around

: : 2. No enough green space
4. Presence of the information center

1. Close to the ferry station
E 2. Suitable scale for people to stay 1. No protection against wind or rain

3. Enough space for sitting and walking

Total Score
40
35.68
ES
30.15
0
2651 26.12
5
21.14
20
15
10
5
0
A B C D E

Fingure 4. Scores of the five sites
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Table 11. Advice for improvement

Site Advice for improvement

A 1. Some recreational measures can be added, but at the same time, safety measures should be in place.

2. Make some space at the edge of the site as a buffer from outside traffic.

B 1. Invite local artists to do artistic creation in the area.

2. Add public facilities like seats, street lamps or even an ornamental fountain.

1. Garbage and silt need to be removed in time to ensure that people have enough space to move around.
C 2. Increase the width of some steps so that people can sit directly on them, as well as use it as a connection
between the beach and the land.

3. A waterfront platform can be constructed to bring people closer to the water.

D 1. Distinguish traffic routes and pedestrian routes inside strictly.

2. Plan some areas as green space.

E 1. Plant trees to provide protection against unpleasant sense experience as well as add the green space.

2. The railings need to be repaired to ensure safety.

5. Conclusions

Urban public space is the basic unit of urban planning, construction and management, and an important embodiment
of vitality. The design of urban public space is actually the design of city life, which aims to provide interactive activities
for urban residents. This paper constructs a relatively comprehensive space vitality evaluation system using analytic
hierarchy process. In the research procedure, methods like case study, literature review, interview and site investigation
were applied. Evaluation criteria and sub-criteria were thus determined, such as safety and protection, attractiveness,
enjoyment and so on. Then the weight of each criterion was derived by using AHP method and conducting interviews with
relevant people to complete the evaluation system, which were later applied to Torpoint. The system performed well and
the scores of the five chosen sites were calculated, which provided a basis for the later suggestions of renewal.
Furthermore, in order to analyze the internal mechanism of vitality formation, a detailed investigation of crowd activities
on the site, including population density and activity types will need to be conducted. The two dimensions of space vitality,
characterization and influencing factors will be put together to study the correlation between them using mathematical
analysis software like SPSS. In this way, we will have a better understanding of space vitality and promote our urban
design strategy.
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