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Abstract:

A comprehensive evaluation including residents’sitgl, psychological and cultural
perceptions of their community can better guidinigiatives to improve community
construction. Landsenses ecology is an emergingptlisee which emphasizes the
combination of the environment and human’s subjectierceptions and provides a
theoretical basis for the comprehensive assessafight perceptions of community
residents. In this study, a three-level evaluasgstem of residents’ perceptions was
constructed based on landsenses ecology and Masluerarchy of needs theory,
including physical perceptions (1st level), psycgital perceptions (2nd level), and
cultural perceptions (3rd level). Additionally, amprehensive perception index was

established based on a fuzzy comprehensive evatuatethod. By evaluating the



residents’ perceptions of five typical communitieghe city of Xiamen, China, it was
found that the cultural perceptions of residentd bignificantly lower index scores
than their physical and psychological perceptidhat is, the higher the perception
level is, the more difficult it is to realize thesidents’ demands. The results conform
to Maslow’s hierarchy of needs and the proposedcgmion levels based on
landsenses ecology and verify the rationality ef pnesent method for evaluating the
residents’ perceptions of their community. Theselifigs could provide a scientific
basis for community planning and management.
Keywords: landsenses ecology; community; Maslow’s hierarchyeeds; resident
perceptions; human settlement; fuzzy compreheresiatiation.
1. Introduction

Human settlements are composed of facilities amdices for residents and
residents’ perceptions of them (Doxiadis, 1970ud#&ts have shown that subjective
perceptions are more representative of resideniglity of life than objective
characteristics (Beveridge et al., 1976; Marans Radgers, 1975; Hamersma et al.,
2014) and more important for the assessment otleets’ health and wellbeing
(Aragonés et al., 2017; Yu et al., 2019). Receutliss of residents’ perceptions of
their community have mainly focused on one of eitthee perception of physical
health, mental health, or safety needs (Arthut.e@18; Yu et al., 2019; Jones et al.,
2019). It is of significant practical and scierdifvalue to carry out comprehensive
evaluation of residents’ multi-level perceptions tifeir community, including

physiological and psychological perceptions.



Landsenses ecology is an emerging discipline baseacological research,
which emphasizes the integration of human sengmychological, and cultural
perceptions, etc., into ecological environmentalesgch (Zhao et al., 2016) and
comprehensively summarizes the different dimensiohsesidents’ perceptions of
their living environment. Maslow’s hierarchy of misedivides human needs into five
categories, from basic physiological needs to higkpiritual” needs (Hale et al.,
2019). Some studies linked ecosystem services &ldWé hierarchy and the results
show that people’s demand or recognition degregiffefrent ecosystem services is in
a pattern likes Maslow’s hierarchy (Haida et all@0Wang et al.,2017; Kang et
al.,2019), which proved the rationality of Maslowtrarchical framework. Based on
the theory of landsenses ecology and Maslow’s tdbya of needs, this study
established a comprehensive system for the evatuati residents’ perceptions of
their community which can evaluate such perceptiomsre scientifically and
comprehensively.

The remainder of this article consists of threegan part 1 (Section 2), the
theories of Maslow’s hierarchy of needs and langegsm®cology were expounded; part
2 (Section 3) describes the new index system ferdabmprehensive evaluation of
residents’ perceptions, including physical, psyogaal, and cultural perceptions;
and part 3 (Sections 4 and 5) presents (1) an sisay residents’ perceptions of their
community, taking five typical communities in XiameChina, as examples, and (2) a
verification of the evaluation method establishadpart 2. The results show that

physical, psychological, and cultural percepticasg the comprehensive perception



indicators established in this paper, can accuyrateflect the perceptions of
community residents. The methods and findings & #tudy could be applied to
community planning and management to help urbannwamities more efficiently
manage human settlements and increase the leliehwdin care.

2. Literature review

2.1.Evaluation of residents’ perceptions of their conmityu

Residents’ perceptions of their community are t&ult of their understanding
and evaluation of the objective conditions of themmunity’s infrastructure,
interpersonal relationships, culture, etc. (Burmétal., 2014). These perceptions are
influenced by many factors, which can be dividetb iphysical and psychological—
cultural aspects. The physical aspects includegptions that are directly influenced
by the community form and natural space, etc. (imwet al., 2010; Mohit and Azim,
2012), while the psychological—cultural aspectdude perceptions that are further
influenced by social harmony, a sense of belonginfjural education, etc. (Carneiro
et al., 2018; Hwang et al., 2019).

Previous studies mainly focus on residents’ physigarceptions of their
community including environmental and public faas (Yang et al., 2018; Chen and
Zhang, 2018), geographical location and conveni@ii¢eansportation (Elldér, 2014;
Poku-Boansi and Adarkwa, 2016), community servimes security (Seekins et al.,
2012; Pagliara and Wilson, 2010), housing qualkilips et al., 2004; Zhan et al.,
2014), the social and economic environment (Lovejbgl., 2010; Mohit and Azim,

2012), etc. Studies of residents’ perceptions ofcipslogical—cultural aspects are



relatively scarce. Hur and Nasar (2014) and Leueren al. (2018) analyzed the
impact of residents’ sense of security as well esss of place on their overall
satisfaction with community. While most studiesyomvolved one factor and few
performed simultaneous comprehensive evaluationshgsical, psychological, and
cultural perceptions.
2.2.Maslow’s hierarchical framework

Maslow’s hierarchy of needs theory divides peopitegds into five levels: The
1st set of hierarchical needs identified by Masiswhysiological needs, including air,
water, food, shelter and rest. They are the bastd f human beings and are mostly
easily met; The 2nd set is safety needs. For retsde mainly refers to original basic
human need of safety from physical threats; ThegBodip is love and belonging, or
social need, for humans desire to communicate wfitlers and belongs to groups;
The 4th group is esteem needs, including respaichelss, and so on; the last level of
need is self-actualization, namely, to be actudlinewhat a person is born to be; once
these 4 levels of needs are met, he can becomactedlization (Clarke et al., 2006;
Hale et al., 2018; Maslow, 1943). These five lewas be envisioned as a ladder,
moving from low to high—that is, from material demds to higher “spiritual”
demands (Hale et al., 2019).

Clarke et al. (2006) and Lazim and Qsman (20093 Wdaslow’s hierarchy to
measure the welfare of Australian residents andqinaity of life of Malaysian
residents, respectively. Therefore, it is feastoleevaluate residents’ perceptions of

their community with reference to Maslow’s hieraraf needs.



2.3. Concept and connotations of landsenses ecology

Zhao et al. (2016) proposed the concept of lan@dseasology, and defined it as
a scientific discipline that studies land-use plagnconstruction, and management to
achieve sustainable development based on ecologitcaliples and the analysis of
natural elements, physical senses, psychologicalcepgons, socioeconomic
perspectives, process risk, and associated aspemtsisenses ecology integrates
ecology, landscape ecology, environmental psychplt@andscape aesthetics, and
other disciplines, integrates humans into ecoldgioacesses to study the relationship
between the two (Shi et al., 2017), and emphasizeman multi-sensory,
psychological, and cultural perceptions.

Landsenses ecology extends the traditional dedmitf environment, based on
urban ecology, environmental aesthetics, etc. Imamrecology, the environment
includes human habitats, working environments réggonal ecological environment,
and the cultural environment, which, together witbman beings, constitute a
complex “social-economic—natural” ecosystem (Ma ®vahg, 1984; Wang, 1998).
Environmental aesthetics holds that, in urban atbasenvironment is closely related
to daily human activities (Wohlwill, 1976). Lands&s ecology extends the scope of
environment to all activities and things that humbeings can perceive and
experience.

Based on the above review, this paper argues tmatteérm “landsenses”
emphasizes the combination of environmental elesnemd the subjective perceptions

of human beings and involves two main aspects:dareferring to various material



factors that can be perceived objectively, inclgdmatural factors, the social economy,
and social and natural processes and risks; andsésg referring to human
subjective perceptions of these material factofgsh€se, “senses” can be divided into
three levels: (1) physical perceptions, includingion, hearing, smell, taste, touch,
and their combination, which are the most direct dimst perceptions of the
environment. Effective physical perceptions deteenithe other two levels of
perceptions; (2) psychological perceptions—thaths, law of human psychological
activity in different environments—which are sultjee judgments formed in the
process of human cognition, including higher-lefelings such as comfort and
security; and (3) cultural perceptions, which argHer impacted by factors such as
ideology, lifestyle, customs, religious beliefs steetics, morality, political factors,
and production relations (Zhao, 2016), and aréhipkest level of perception.

Several studies based on landsenses ecology hae dmnducted, mainly
focusing on ecological planning (Shi et al., 20lefological restoration (Wu et al.,
2016; Tian et al., 2016), and landscape pattenmnotg and optimization (Dong et al.,
2016; Tang et al., 2016). However, the scale & tesearch is mainly macroscopic or
mesoscopic, with few studies focusing on the comityscale.

3. Methods

The theoretical framework of the method used ins tistudy for the
comprehensive evaluation of residents’ perceptaitheir community is shown in
Figure 1. Landsenses ecology emphasizes the inolusi human subjective

perception into the study of the eco-environmeher€fore, this study used people as



the main focus and established an indicator systenthe evaluation of residents’
perceptions of the objective physical factors bagedhe theory of the science of
human settlements (Doxiadi, 1970; Wu, 2001) and ItWas hierarchy of needs.
Additionally, a method for the comprehensive evaturaof residents’ perceptions of

their community was established.
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Figure 1. Theoretical framework of the method usetthis study to evaluate residents’
comprehensive perceptions of their community.

3.1.Study area

Xiamen (24°23~ 24°54’ N, 117°53~ 118°26’ E) is a typical coastal tourist city
with a total area of about 1699 krand a water area of about 390 %mherefore,
taking communities in Xiamen as case studies caalduseful for evaluating the
effectiveness of community governance from multiplrspectives, and could be
used to inform the guidance of community constarctand government. This study
used five typical communities in different distacof Xiamen (Figure 2) as case

studies. Specific information about these commaesits shown in Table 1.
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Figure 2. Locations of the communities investigatethis study.

3.2.Data

A questionnaire method was adopted to determine pdeeptions of the
residents regarding their communities. The questiwere designed based on the
indicator system for the evaluation of residentsigeptions of their community in
section 3.3. To prevent leading answers, all sumggstions were neutrally worded.
With the help of the community residents’ commifteesidents of the five
communities were asked to evaluate their percepivdrl3 selected indicators using a
ten-step scale from 1 to 10 (1 being lowest andbdiig highest). In order to ensure
the residents’ comprehensive understanding of tbemmunity, only respondents
who had lived in their community for at least oreaywere selected. The population

composition, economic structure and cultural charatics of each community were



carefully investigated through field research andstwctured interviews with
community managers and neighborhood committees.qliestionnaire survey was
conducted in July 2017. A total of 155 questionemiwere sent out across all five
communities, and the response rate was 100%. Adbtaight questionnaires were
discarded due to being incomplete. Therefore,a t§t147 valid questionnaires were
obtained, representing a validity rate of 95%. Goestionnaire data were analyzed
using the IBM SPSS Statistics 19 (IBM Corporatigkrmonk, NY, USA) and
Microsoft Excel (Microsoft Corporation, Redmond, WAJSA) software via
descriptive statistical analysis, non-parametri@alyggis of variance, and multiple
comparisons. Questionnaire data passed a reliatekt (Cronbach’s alpha = 0.874)
and a validity test (Kaiser—-Meyer—Olkin (KMO) = G& Bartlett sphericity test

P<0.001).

Table 1. Details of the five communities used as smastudies.

Basic information

] Date of Permanent .
Construction ) ) L Community
Name establishment Area population Characteristics
date of ) ) ) type
o of community  (km?) density
buildings o )
administration (per kn?)
The largest community in Haicang
) District, with mainly middle- to
Haihong ) ) )
) high-level housing estates. TheMiddle-to
community, ) )
) o 2000s 2008 2.00 2286.00 community has a  complete high-level
Haicang District . ) . ) )
] administration and rich community community
(Community 1) o )
activities related to environmental
protection.
Heshan ] ) )
) Established relatively late. Has rich
community, ) o New
) o 2010s 2013 1.40 10,714.29community activities related to )
Huli District ] ) community
) environmental protection.
(Community 2)
Longtou Located in the busy area of Kulangsu Tour
ourism
community, 1980s-1990s 2003 0.90 6681.111Island, a tourist area and UNESCO )
community

Siming District

Intangible Cultural Heritage site. Has




(Community 3) a relatively complete administration
and infrastructure but no property
management companies. Belongs to
the “Xiamen Community
Construction Demonstration
Community” and the “Xiamen

Civilized Safe Community”.
Located in the quiet section of

Neicuo Kulangsu Island. Has relatively Tour
i i i ourism
cqmmumty, . 1980-1990s 2003 101 5000_Oolncomplete infrastructure and no
Siming District property management companieseommunity
(Community 4) One of China’s “National Top 100
Learning Communities”.
Typical mixed urban and rural
Yunxi community with complete
community, educational and entertainment Green
b 2000s 2008 0.35 1571429 o ,
Tong'an District facilities. Belongs to “Provincial community
(Community 5) Civilized Community” and “Green
Community”.

Sources: Xiamen City Chronicle VWolume 1, Wolume 920@4):
http://www.fzb.xm.gov.cn/dgsjk/xmsz/xmsz/ (last essed 20 August 2019); internal
documentation from the Environmental ProtectioneBwrof Tong’an District (2008).

3.3.Indicator system for the evaluation of residen&geptions of their community
This paper believes that the perception levelsamd$enses ecology are in line
with Maslow’s levels of need (Figure 3). The fitsvel of the landsenses ecology
hierarchy of perceptions, namely physical percesti@onsists of perceptions of the
various objective material factors that exist i tbommunity based on the five
senses; these perceptions correspond to physialaggeds in Maslow’s hierarchy.
The second level, namely psychological perceptioefers to residents’ feelings,
corresponding to psychological needs in Maslowésdrichy including safety, social
and esteem. The third level, namely cultural peioap, refers to residents’
perceptions of humanistic value, the significanteducation, their sense of identity,

etc., in the community. These correspond to sdliaization needs in Maslow’s



hierarchy, for if we wish most people could realsadf-fulfillment, the community
culture should be diverse and inclusive (Huand.e2@18).

Based on the above two theories, this study estadali an indicator system for
the evaluation of residents’ perceptions basecdhmetdimensions—namely physical
perceptions, psychological perceptions, and cultpexceptions (Table 2)—and

selected indicators for each dimension based stiegiresearch.

Self-actualiz 3
ation level
Esteem — I
t . 2" level
Social
T
Safety — I
t
Physiological — 1% level
Maslow’s hierarchy of needs Landsenses ecology hierarchy of perceptions

Figure 3. Perception levels of landsenses ecolagyMaslow's hierarchy of needs

Table 2. Details of the developed indicator systerfor the evaluation of the
perceptions of community members based on landserssecology.

Target level Perception level Indicators

Green Space (Indicator 1)
Air freshness (Indicator 2)
Community Public facilities (Indicator 3)
Perception Community Service (Indicator 4)
Assessment Convenient traffic (Indicator 5)
Housing quality (Indicator 6)
Psychological (Level 2) Sense of comfort (Indicatpr

Physical (Level 1)




Sense of security (Indicator 8)
Sense of belonging (Indicator 9)
Social harmony (Indicator 10)
Esteem (Indicator 11)

Educational Function (Indicator 12)
Identity (Indicator 13)

Cultural (Level 3)

For physical perceptions, six indicators were gsebbdrom three aspects of
community—namely natural environment, service faed, and housing—referring
to previous research on human communities (Tablldicators 1-6). The natural
environment includes green space (Indicator 1)antteshness (Indicator 2). Green
space includes the vegetation, grassland, gar@aasyater in a community, and is
mainly perceived via the senses of vision, heararg] smell. Green space has a
significant impact on residents’ physiological, thesic, and psychological health, and
is an important indicator of the livability of a monunity and the satisfaction of its
residents (Chen et al., 2017; Gascon et al., 2bEgizia et al., 2019). Air freshness,
which refers to the cleanliness of the air in a gamity, is closely related to health
problems such as respiratory diseases (Chen €0dl9) and is primarily perceived
via the sense of smell. Public facilities (Indiga®) refers to public infrastructure in
the community, including roads, streetlights, pagkiots, and facilities for fithess and
recreation (Panter and Ogilvie, 2015). Communityvise (Indicator 4) includes
social welfare activities for the material and t#pial’ needs of residents, which have
a significant impact on their quality of life (Cktenson, 1979). Convenient traffic
(Indicator 5) indicates the severity of road t@affn and around the community.
Housing quality (Indicator 6) expresses the qualityhe residential buildings in the

community. These indicators are closely relatethtoresidents’ quality of life, and



their perception involves combinations of differdppes of perceptions, including
visual, tactile, and olfactory.

For psychological perceptions, five representaitidicators were selected based
on previous research (Table 2, Indicators 7-11)s&@f comfort (Indicator 7) refers
to the feelings of relaxation, pleasure, and eakénfthe community (Watanabe et al.,
2006). Sense of security (Indicator 8) refers trspeal safety; sense of a stable life;
freedom from threats, pain, and disease; and tkel Mer institutions, order, and
physical and interpersonal boundaries (Chong et 28117). Sense of belonging
(Indicator 9) refers to the feeling of love andaattiment to the community (Gehl,
1989). Social harmony (Indicator 10) refers to wikingness to build interpersonal
relationships with others in the community (Zhehgle 2012). Esteem (Indicator 11)
refers to the mutual respect among residents, wigftlcts the social equality of the
community (Huang et al., 2018).

For cultural perceptions, two representative inicsawere selected (Table 2,
Indicators 12 and 13). Educational function (Inthhcal2) refers to the function of
community culture in improving the residents’ cuéiiquality, other than that related
to their psychological and spiritual needs (Liu &®hg, 2002). Identity (Indicator 13)
mainly refers to culture identity, including valyeakinking mode, behaviors, etc.,
which embodies culture diversity and inclusion.sltformed in the interaction of
community members and organizations and mainlyeftected in the care and

participation in community public affairs (Wu, 2011



3.4.Comprehensive fuzzy evaluation method for residpetseptions
3.4.1.Analysis steps for comprehensive fuzzy evaluation
(1) Establish the factor set and the evaluation set

The factor set is defined d% = {u,, u,, -, u,, }, where m represents the number
of indicators. U can be divided into several categgoaccording to the attributes of
the evaluation indicators, namely =U; UU, U---U Ug. The evaluation set is
defined asV = {v,,v,,--,v,}, where n is the number of different evaluationd &n
generally 3-5. In this study, the evaluation set watablished as V={Very Good,
Relatively Good, Moderate, Relatively Bad, Bad}, darthe corresponding
relationships between these five grades and thesad the questionnaire were set as
Very Good = (9, 10), Relatively Good = (7, 8), Maate = (5, 6), Relatively Bad = (3,
4), and Bad = (1, 2). These five grades (Very Gdedlatively Good, Moderate,
Relatively Bad, and Bad) were assigned values @f 3, 4, and 5, respectively.
( 2 ) Establish the fuzzy evaluation matrix

The relationship between the evaluation indicatord the evaluation set can be
demonstrated using a membership function. ,etbe the degree of membership of
an evaluated object to the graded fuzzy sulpseh terms of factoru;. The fuzzy
evaluation matrix (R) can be expressedras (rij)nxm’ and is generally normalized
sothat} ry; = 1.
(3) Establish the fuzzy comprehensive evaluatiodeho

A method was adopted to determine the weight ofheacaluation factor

Z=1{zy,2,,+,2m}, Wherez; represents the weight of the ith factor. The fuzzy



comprehensive evaluation vector (B) can be expdeas® = Z°R = (b4,b, -, by,),
where *°” is the operator of the fuzzy operation. In thigppr, *°” refers to the
weighted average model.
3.4.2.Indicator weights

The determination of weight is critical to the riésuof the comprehensive
evaluation. The hierarchical structure of the thimeels of perceptions proposed in
this paper is consistent with the five human demsandvaslow’s hierarchy of needs,
that is, only after physiological needs are metl wiople pursue psychological
enjoyment and finally “spiritual” needs. Therefoes, the level of demand increases,
the weights of the perception indicators should dlscrease. Lazim (2009) give
higher weights to indicators in higher levels of tav’s hierarchy of needs, with
physiological, security, social, and self-actudima requirements being given
weights of 1, 2, 3, and 4, respectively. Comparéth wther weighting methods, this
method can better reflect hierarchical and lineagpessions, which is more in line
with the indicator system used in this study. Tfaes according to the method of
Lazim (2009), in this study, third-level weight (x#vas given to the indicators of
physical perceptions, second-level weight (x2) vgmgen to the indicators of
psychological perceptions, and first-level weighB) was given to the indicators of
cultural perceptions. After normalization, the weg) of the indicators of physical,

psychological, and cultural perceptions were 00089, and 0.14, respectively.



4. Results and discussions
4.1.Fuzzy comprehensive evaluation

A fuzzy comprehensive evaluation method was used caédculate the
comprehensive perceptions of the residents of itkeedommunities. The evaluation
set was established as V= {\Very Good, RelativelyogdModerate, Relatively Bad,
Bad}, and the corresponding relationships betweesd five grades and the scores of
the questionnaire were set as Very Good = (9,R@tively Good = (7, 8), Moderate
= (5, 6), Relatively Bad = (3, 4), and Bad = (1, Zhese five grades (Very Good,
Relatively Good, Moderate, Relatively Bad, and Badje assigned values of 1, 2, 3,
4, and 5, respectively. The results of the quesaors show that the comprehensive
perception indexes of the residents of all five oamities were high and all above
8.5 (Fig. 4). The comprehensive perception indeskshe residents of the five
communities had the following order: Yunxi commyn{Tong’an District) > Heshan
community (Huli District) > Haihong community (Haicg District) > Longtou
community (Siming District) > Neicuo community (Smg District). The highest
score was obtained for the physical perceptionl]dwmvever, since this level had the
lowest weight, its comprehensive index is low. Diespaving the highest weight, the
cultural perception level had the lowest score, @&dcomprehensive index was

therefore the lowest of all levels.



C5 2.47

C4 2.13
C3 2.26
C2 2.49
C1 2.55
0.00 2.00 4.00 6.00 8.00 10.00

m physics perceptions ® psychology perceptions® culture perceptions
Figure 4. Comprehensive perception indexes of eessd of the five studied
communities in Xiamen, China, as determined by tjmsaire survey. C1: Haihong
community (Haicang District); C2: Heshan commur{iguli District); C3: Longtou

community (Siming District); C4: Neicuo communit@i(ning District); C5: Yunxi
community (Tong’an District).

4.2.Comparison of different perceptions

For all five communities, the perception indicasoores for all three perception
levels were higher than 6.5 (Figure 5). Furthermtine comprehensive perception
index scores for the three perception levels haal ftllowing order: physical
perceptions > psychological perceptions > cultpeiceptions; moreover, for all of
the communities, the scores for physical and pdggical perceptions were
significantly higher than those for cultural perteps (P<0.01) (Figure 6). These
results are in good agreement with Maslow’s hidnigad demand theory and the
perception levels based on landsenses ecologylisk&b in this paper—that is, the
higher the perception level is, the more diffiduls to realize the residents’ demands.
The result of multi-collinearity test show that Psem correlation coefficients between
indicators are all less than 0.71, and the VIF @hw-group indicators are less than
2.70 (Table 3), so there is no high multi-collingabetween within-group indicators.

The results of this study also verify the ratiotyatif the proposed evaluation system.



Table 3. Result of multi-collinearity test.

Perception level Indicators ‘R VIF
Green Space (Indicator 1) 0.43 1.75
Air freshness (Indicator 2) 0.23 1.29
. Public facilities (Indicator 3) 0.62 2.63
Physical (Level 1 . . .
y ( ) Community Service (Indicator 4) 050  2.01
Convenient traffic (Indicator 5) 0.20 1.25
Housing quality (Indicator 6) 0.32 1.48
Sense of comfort (Indicator 7) 0.30 1.43
Sense of security (Indicator 8) 0.16 1.19
Psychological (Level 2) Sense of belonging (Indicator 9)  0.22 1.27
Social harmony (Indicator 10) 0.32 1.48
Esteem (Indicator 11) 0.30 1.43
Educational Function (Indicator 12) 0.26 1.36
Cultural (Level 3 . :
( ) Identity (Indicator 13) 0.26 1.36
9.00 a
8.80
2 8.60 - a
@]
$ 8.40 b
$ 8.20
2
= 8.00 F
7.80 r
7.60
physics psychology culture
perception perception perception

Figure 5. Residents’ perceptions for different lsvef the landsenses ecology
hierarchy of perceptions.
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Figure 6. Evaluation of the perceptions of residesftthe five studied communities.
(a) physical perceptions. (b) psychological periosst (c) cultural perceptions. Note:
letters above the perceptions indicate a signitidéference.

4.2.1.Physical perceptions

Among physical perceptions, the residents’ peroegtiof green space and air
freshness had the highest index scores. This canatbdbuted to the good
environmental conditions in Xiamen. The perceptia@isgreen space and public
facilities of Yunxi community had significantly Hgr index scores than those of
Heshan community (P<0.01) and Neicuo community (50 Through the field
research and interviewing of community managerst{@4.2), it was found that the
main reason for these differences may be that Yeorimunity has been actively
establishing a “green community” since 2006; theegr coverage rate of the

community is close to 70%. Additionally, Yunxi coranity has paid significant



attention to the construction of fitness facilities its residents, especially for the
elderly, who account for nearly 1/3 of the populatiThe green space perception of
Heshan community had the lowest index score ofitteecommunities. This can be
attributed to the fact that Heshan community is ribevest of the five communities
and is located in the most urbanized area; thisddead the residents to have higher
requirements and expectations, which could in tead to a negative perception of
public services. This observation supports theirfigsl of Coldwell and Evans (2018).
Moreover, in Neicuo community, residents’ physigatceptions were relatively poor,
which can be attributed to this community’s lackpodperty management and the fact
that it is located in an underdeveloped sectiotihefcity.
4.2.2.Psychological perceptions

Psychological perceptions are generally based gsigdl perceptions (Hale et
al., 2019). However, in the present study, the laysperceptions of residents of
Longtou community had high index scores but theychological perceptions had
low scores (Figure 6a, b). Longtou community andci@ community are both
located in the tourist area of Kulangsu Island,clihis an old residential area that
lacks property management. However, the physicedgpéions of the residents of
Longtou community had higher index scores thanehafsthe residents of Neicuo
community, and the perceptions of community ses/iaad public facilities of the
residents of Longtou community had relatively higidex scores. This can be
explained by the fact that Longtou community isakecd in a busier and more

commercial area than Neicuo community and its comityumanagement and support



facilities are more complete. This conclusion ipmuted by the results of most
studies on the relationship between residents’iphlyperceptions of their community
and the distance from their place of residenceote scenic spots—that is, the closer
someone’s residence is to the core scenic spasntre employment opportunities
they have, the better the infrastructure, and tigildn their perceptions of their
community (Vargas-Sanchez et al., 2011). Additibpathe closer someone’s
residence is to the core scenic spots, the moratinegimpacts of tourism
development they will tolerate (Bestard and Na@#lQ7). Although the physical
perceptions of the residents of Longtou communiagd high index scores, the
psychological perceptions of the residents of Longtommunity and Neicuo
community both had low index scores (Figure 6bjl e perceptions of esteem and
sense of comfort and belonging of the residenttasfgtou community had lower
index scores than those of the residents of Necmromunity. In the field research
and interviews with community residents and mamggeve found that the
demographies of Longtou community and Neicuo conitpumainly consisted of
elderly people and people from other cities, arad the economic structures of these
two communities were dominated by businesses. Rt@aminterviews conducted in
this study, it was found that the interpersonahtiehships of residents in these two
communities were relatively poor, and it is therefdifficult to carry out community
work. Additionally, Kulangsu Island attracts a langumber of tourists (both domestic
and foreign), which, although improving the locabeomy, brings problems, such as

the occupation of streets for stalls, the presexiamany unlicensed guides, and the



expansion of family hotels. These problems havetded high demand for resources
on the island, including electricity, water, anadhisaion, which in turn has reduced
residents’ psychological perceptions of their comityu(Ji et al, 2014). From the
above analysis, it can be seen that physical pgocespwill affect psychological
perceptions to a certain extent. Usually, the loer index scores of the physical
perceptions are, the lower the index scores op#yehological perceptions will be.
However, higher physical perceptions will not neeedy lead to higher
psychological perceptions, since psychological getions are also directly affected
by other factors, such as interpersonal relatigrsshi
4.2.3.Cultural perceptions

Based on Maslow’s theory, perceptions of identlipdd represent the highest
level of residents’ perceptions of their commur§Bong, 2012), and high perceptions
of identity should generally correspond to high gigyogical perceptions of
community. However, although the psychological pptions of the residents of
Yunxi community had the highest index scores anmtbegive communities and were
significantly higher than those of the residents HdEshan community (P<0.05),
Longtou community (P<0.01), and Neicuo communitxd®5) (Figure 6b), the
cultural perceptions of the residents of Haihongownity had the highest index
scores , while the identity perceptions of the desis of this community had
significantly higher comprehensive scores than ¢ho§ the residents of Neicuo
community (P<0.05) and Longtou community (P<0.0&y(@re 6c). According to the

field research, Yunxi community has a communityderay, chess and card rooms,



and regularly organizes public welfare educatiotivdies, and its residents had a
high sense of respect and belonging. However, camiynwactivities in Yunxi
community are mainly service-oriented, and resisiéiaid a low sense of self-service.
Haihong community is part of a pilot project of cmnmity network management in
Fujian Province which divides communities into #8ponsibility grids, with one unit
containing 400 families. Furthermore, basic infotiora platforms and interactive
platforms had been established in this communitylikd Yunxi community, the
activities of Neicuo community are mainly partidipa-oriented. Residents’
autonomy is high, which can effectively improveith&ense of community identity
(Stirmer and Kampmeier, 2003; Cicognani et al.,820WNevertheless, although
Haihong and Heshan community both focus on resigemticipation, residents’
perception of identity is lower in Heshan commurtitian in Haihong community.
Heshan community was established later than Haihamgmunity, which could
explain why the relationship between residents #rar community is not close
enough in the former community. Frequent high-dqualiinteractions between
residents and their community can improve resideetsse of identity (Fei, 2002; Lin
and Luyt, 2014). From the above analysis, it cancbacluded that increasing
residents’ participation in community affairs caifieetively improve their sense of
identity. However, it also suggests that it takeetfor residents to develop a sense of
identity, requiring long-term interaction betwed&em and their community.
4.3.Research limitations

This paper is a preliminary exploration of landssngcology, and the index



system established herein is not sufficiently caghpnsive and detailed. For example,
some elements of the index system belong to melagfibutes, such as physical and
psychological perceptions (Zhao et al., 2016). Othsearchers suggest that residents’
demographic characteristics or socioeconomic backgt have a considerable
influence on residents’ demand and subjective péimes (Hegetschweiler et al.,
2017; Wang et al., 2019; Suppakittpaisarn et &192. However, as this research
mainly divided the respondents by community, nehieir analysis of the respondents’
individual characteristics was conducted. Relagsgarch considering these factors is
recommended in the future.

Due to the complexity and Spatiotemporal variapitit urban system, residents’
demands may vary in different developing periods aot change linearly (Pan et al.,
2019, 2020). Quintas-Soriano et al. (2018) founat ttultural ecosystem services
were the most highly mentioned among those survéyedsites in southern Spain
and USA. According to the experts’ interviews, audt ecosystem services including
aesthetic and recreation correspond to psycholbgicaspiritual needs in the
Maslow's hierarchy (Haida et al.; 2016). While Waetgal. (2017) found that basic
material for a good life was most valued in the #aountain-basin system, China,
while mental health was disregarded. Therefore, #ssessment approached
integrating spatiotemporal process are recommeindiedure studies.

Planning and construction based on landsenses ggcodmphasizes the
integration of data on stakeholders’ perceptiorte ime process of city planning.

During this process, it is necessary to explore riles and characteristics of the



interaction between humans and the environmentvélsas the residents who live in
them, communities include physical elements, swglgr@en space, buildings, and
infrastructure, and is an important action unit ankley interface between residents
and landscape elements. Compared with researcleropgtions at an urban scale, it
is easier to ensure the integrity of such reseatch community scale due to the
relative simplicity of the community system. In théure, the results of the present
study can be extended to related research at sthérs.
5. Conclusions and suggestions

In order to achieve a comprehensive and accuraesssent of residents’
perceptions of their community, this study estdl@ts an index system for the
evaluation of residents’ perceptions of their comityubased on three levels of
perception—namely physical, psychological, and walt—based on landsenses
ecology and Maslow’s hierarchy of needs theory, asthblished a comprehensive
perception index based on fuzzy theory. By evahgathe perceptions of residents of
five typical communities in the city of Xiamen, @hi, it was found that the higher the
comprehensive index score of the residents’ peimepevel is, the more difficult it is
to realize the residents’ demands. Physical needtha basic needs of human beings.
This study found that, if the comprehensive indeors of residents’ physical
perceptions is low, the comprehensive index scbtlaer psychological and cultural
perceptions will also generally be low. Howeverwias also found that physical
perceptions with high index scores do not necdgsasirespond to high index scores

for psychological and cultural perceptions. Thaadifigs are in line with Maslow’s



hierarchy of needs and with the perception levakeld on landsenses ecology that are
proposed in this paper. Additionally, it was fouhdt residents’ physical perceptions
generally had a higher comprehensive index scoam timeir psychological and
cultural perceptions. This can be attributed to fhet that construction and
reconstruction can be performed more quickly fa piysical environment than the
psychological and cultural environment, and theultssare easier to see. The
construction and improvement of the psychologicad aultural environment is a
long-term process which requires long-term inteoacbetween residents and their
community. The results of the present study vetlig rationality of the fuzzy
comprehensive perception index established therein.

Based on the results and analysis presented atiw/é&llowing suggestions for
the planning and management of human communiteeparforward:

(1) The construction and management of human sedties should not only lay
stress on residents’ physical perception, but atsychological and culture
perceptions. Based on the results of this studyple&s physical perception level of
living environment is improved, but their psychat®j perception and cultural
perception are still low. Therefore, it is necegdarfurther strengthen the research of
residents’ comprehensive perceptions of physi&i¢chmological and cultural aspects
of community living environment, and make compredies and accurate assessments

of community residents’ perception, so as to impnasidents' life quality.

(2) At the community level, community developersdamanagers should

establish long-term relationships and interactibesveen residents and improve the



degree of residents’ active participation in comityuprojects. By comparing C1 and
C5, it could be indicated that through participatio community projects, residents
can be educated and guided to coordinate theitioe$hips in the community by
themselves and thereby improve their sense of ashigand sense of serving both
themselves and the community, which . This proceas develop emotional

connections between residents and the communityedss community identity.

(3) Historic and cultural tourist communities ugyahave old buildings and
infrastructure. Therefore, the construction andettigyment of tourist areas should
focus on not only the construction of core scemiots and their surroundings, but
also the renovation and property management ofcoo@-scenic spots in order to
improve the physical perceptions of residents. Tighothe survey of C3 and C4, it
could be indicated that resource competition causgdourism development can
easily lead to the degradation of residents’ pskmocal perceptions of their
community. However, if residents are fully involved the decision-making and
benefit allocation of tourism planning, and the@rgeptions of the impact of tourism

can thereby be improved.
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