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ABSTRACT

Existing large-scale urban green spaces in a low
distribution density can hardly meet citizens’
diverse and growing needs for convenient access
and sharing modes, especially to those living in
old communities. Compared with formal green
spaces, informal green space (IGS) is a new urban
green infrastructure contributing to the city’s co-
construction, co-governance, and co-sharing.
This study was conducted based on a typical old
residential community in the historic city center of
Beijing, namely Beitaipingzhuang Neighborhood,
acquired residents’ opinions, evaluation, and willing
to participate in IGS governance, and investigated
their preference of IGS renovation, activity, and
the positive / negative perception of IGS scenarios
through virtual renovation proposals upon the
real scenes. According to the survey result, most
residents have been aware of the existing IGS

in communities as well as the advantages and
disadvantages, and shown their support to IGS co-
governance; residents’ preference of IGS renovation
scenarios is significantly affected by environmental
factors—residents prefer the green spaces with a
higher plant richness, a larger crown size, and a
more complete leisure facility system. Therefore,
residents’ positive perception can be enhanced
through enriching plant species, adjusting green
space ratio, and introducing proper planting
patterns and facility types. Finally, the authors put
forward several research interests for following
up so as to provide targeted guidelines for the
optimization of urban living environment.

KEYWORDS
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1 Introduction

Urban green spaces, such as parks, urban forests, and
community gardens, provide citizens with recreational and
leisure places, unfolding a close relation with people’s well-
beings through the improvement of urban environment and
the quality of life. However, due to the increasingly urbanized
lifestyle, people are losing daily connection with nature, and
hardly get benefited by the wide variety of associated health
welfare!". Existing urban parks and other formal green spaces
with limited service contribute little to mitigate the situation.
Previous studies have revealed that the way people using
formal green spaces is impacted by their living density, income,
age, and other factors”™"!, For example, the activity range
of low-income groups is often confined due to the limited
transportation means and less accessibility to formal green
spaces; also, they often bear the brunt of spatial reconstruction
in urban renewal'. Existing formal green spaces can hardly
meet citizens’ diverse and growing needs for convenient access
and sharing modes'”’. As an alternative, informal green space is
a new urban green infrastructure contributing to the city’s co-

construction, co-governance, and co-sharing.

2 Categories and Characteristics of Informal Green Space

Besides densely constructed lands and green spaces, there
are also “betweenness” spaces without clear boundaries found
in cities, including vacant lots, and street or railway verges.
Such “loose spaces” are often characterized by spontaneity,
fluidity, malleability, and indeterminacy', and of ambiguity
with regard to land tenure, maintenance regime, use, regulation,
and legitimacy (of renewal)”’. Peter Del Tredici pointed out
that “while ruderal landscapes often referred to as ‘wastelands,’
advancements in urban ecology warrant a fresh look at this
neglected resource.”!"” Christoph D. D. Rupprecht and Jason
A. Byrne drew on a provisional, non-exclusive definition and
typology of a form of liminal, quasi-public green spaces—
“informal green space”"”’.

Informal green space (IGS), also known as “urban

» 1’ 'is a natural urban landscape

wildscapes” or “leftover spaces
that is often neglected in city. Ruprecht and Byrne defined
that “IGS consists of any urban space with a history of strong
anthropogenic disturbance covered at least partly with non-
remnant, spontaneous vegetation”; more than being solely
cultural or biological, IGS is explicitly socio-ecological.
IGS is not owned or managed by a certain or unified entity:

“It is neither formally recognized by governing institutions
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or property owners as greenspace designated for agriculture,
forestry, gardening, recreation, or for environmental protection.”
The vegetation within such spaces is rarely managed by the
owner, and any use for recreational purposes is informal and
temporary"’. Intervened by human activities, IGS can provide
spaces for informal recreational opportunities in natural
environment.

Compared with formal green space, IGS has advantages in
following aspects: 1) The vegetation within IGS is spontaneous
which allows people to enjoy the wilderness that cannot be
perceived in highly maintained green spaces; 2) Widespread IGS
provides citizens with convenient opportunities to access green
spaces; 3) Less investment in facility and management to IGS is
needed, which largely replies on the spontaneous maintenance
by local communities.

Rupprecht and Byrne identified 9 IGS types: street verge,
lot, gap, railway, brownfield, waterside, structural, microsite,
and power line; an IGS may be categorized into one or multiple
types''"!. In China, IGS found within old residential communities
mostly includes 7 types, namely verges, lots, gaps, structural,
microsite, and power line, due to the characteristics and

attributes of land use.

3 IGS Renovation in Communities in China and Abroad

IGS renovation strategies in Western cities, influenced by
Tactical Urbanism, consist of revitalizing negative spaces,
integrating multiple functions, renewing existing services,
etc., combining with adaptive planting design and diversified
facilities, such as “Pop-Up” parks, PARK(ing) Day, and edible
gardens''”. For example, “596 Acres” Fund transformed
2.7 hm” vacant lots in one of its pilot projects in New York,
USA into public community gardens, farms, and play spaces
through land use reorganization, strengthening social equity and
community resilience. With the support from the government
and community organizations and based on a crowd-sourced
map, the Fund has assisted the launch of 143 neighbor-led
campaigns, 26 of which have been implemented. With online
tools and hands-on advocacy, 596 Acres provides citizens with
more opportunities to participate in IGS renovation and city co-
construction.”

Since the reform and opening up, China has witnessed an
economy boom, with a massive construction of residential areas
which have relatively highlighted the eco-environment building
and relevant concepts"”. Since the green spaces in most earlier-
built communities suffer from the insufficiency in quantity,

quality, and public engagement, and a mismatch with public
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usage demands"*, IGS displays its potential for satisfying
residents’ daily activity needs. First, the widespread IGS such
as vacant lots and verges in old residential communities can
supplement to formal green spaces such as community parks
that are in a disequilibrium distribution and varied in service
radius. Secondly, existing green spaces in old communities are
often occupied by residents for drying clothes, car parking,
fruit and vegetable planting, and other daily uses. IGS
renovation practice needs to respond to residents’ needs and
reorganize and improve the community landscape. Thirdly,
IGS renovation can take advantage of residents’ bottom-up
governance and facilitate the co-management of public space
renewals among local governments, neighborhood committees,
planners, and community members who share the complicated
property rights in old residential communities'”’.

Efforts for renovating green spaces in old residential
communities and exploring associated roadmaps have
taken place across China. Beijing, for example, has made
demonstration in both policy making and practice. On the one
hand, Beijing Gardening and Greening Bureau has proposed
three principles for the renovation works: making overall-
considered and user-oriented plans; emphasizing ecosystem
protection and diverse greening; and balancing urban
development and sustainability through refined management®.
Facing with many limitations, various measures, e.g. taking
advantage of suitable patches, potential verges, and vertical
surface, are encouraged to serve residents’ daily needs for
green spaces. On the other hand, cases like the Landscape
Renewal of Public Space of Jingshan Area'®, the Renovation
of No. 12 Chaer Hutong"”", and the Regeneration of Sanmiao

Community Garden"® all attempt to introduce green spaces
and facilities into limited places by making full use of the

spatial interfaces within the sites.

4 Public Perception Research on IGS

4.1 Research Objectives

Nowadays, cities in China have entered the phase of
inventory development from incremental growth. The City
Betterment and Ecological Restoration Programs launched in
2015 has seen interim achievements''”. Echoing the programs,
IGS which has the potential to activate negative or fragmented
green spaces has played a key role in old residential community
renovation" *""*, However, studies on residents’ perception of
renovated sites and the preference of utilization are inadequate,
and mostly adopt comparative research between the existing

situation with the given final renovation plan or result, lacking
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comparative research across possible proposals. Moreover,
people would have both positive and negative perception

of IGS™ hence investigation on the both perception would
inform green space design that optimizes users’ experience.
Therefore, this study aims to learn users’ perception of existing
IGS within a site before the renovation implementation,

and their preferences to and associated positive / negative
perception of different virtual scenarios. It is expected to offer
reference to the practical IGS renovation that meets residents’
needs to the greatest extent.

4.2 Research Methods

Beijing is one of the pioneer cities practicing urban renewal
and has issued the Program of Comprehensive Renewal of Old
Residential Communities (2017-2020) in 2016. The research
selected the Beitaipingzhuang Neighborhood, a typical old
residential area in the historical city center of Beijing, as the
study area (Fig. 1), where 73.72% residential communities
were built over 10 years ago—22.10% were built before 2000
and 26.53% between 2000 and 2005, Covering an area of
5.17 km?, this neighborhood consists of 37 communities, and
homes a total population of 201,614 (in 2010)"*"".

The authors designed 5 online questionnaires to investigate
different aspects of residents’ opinions on community IGS:
1) general awareness of existing issues in communities; 2)
IGS evaluation and governance opinions'®; 3) preference to
alternative IGS renovation scenarios; 4) activity preference
in different renovation scenarios; 5) positive and negative
perceptions to different renovation scenarios. Finally, there
were 2,009 valid replies (362, 369, 415,425, and 438 to the 5
questionnaires respectively) among the received 2,013 copies,
with a validity of 99.8%. A further analysis was conducted
with R-Studio, to reveal the impacts landscape factors have on

residents’ perception and activity preferences.

4.3 Questionnaire Results
4.3.1 General Awareness of Existing Issues in Communities
The survey result reveals that the activity space in
communities fails to satisfy the majority’s daily needs
(90.88%); the lack of activity space for children (43.92%) and
for the elderly (38.95%), and of exercise facilities (41.99%)
commonly discontented the residents; other problems such as
uncomfortable pavement (32.87%), poor activity space for
teenagers (31.49%), and limited shaded space (30.66%) also
undermine users’ experience and comfort (Fig. 2).
85.64% of the residents were unsatisfied with the existing
greening condition in communities. About half of the residents
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pointed out the shortage of plant quantity (48.34%) and
diversity (40.33%), as well as the poor green space coverage
(44.48%) (Fig. 3). Increasing plant quantity and species,
balancing the planting and canopy density, and adjusting the
green space ratio to hard pavement should be paid attention to
in future IGS renovation practice.

To investigate residents’ awareness of the existing IGS,
the research selected 6 typical IGS’ in the study area: spaces
occupied by disordered bicycle parking; unattended vacant
spaces; cluttered corner; derelict warehouses / bicycle sheds;
strip between walls; and unattended green spaces, and collected
residents’ opinions on the renovation priority. Spaces occupied
by disordered bicycle parking (27.9%) and unattended green
space (20.17%) were voted as the problems should be first
addressed (Fig. 4).

4.3.2 IGS Evaluation and Governance Opinions

The collected evaluation and governance opinions indicate
that most residents have been aware of the IGS in and around
their communities (87.53%), and are willing to make use of
them (81.03%); about half of the residents (44.99%) are likely
to use IGS on weekdays, suggesting a potentially high visit
frequency of IGS in people’s daily life, who are more likely
to visit formal green spaces (e.g. parks) only on weekends or
holidays. The survey result suggests a high acceptance by the
residents of the IGS renovation. The evaluation on IGS helped
identify the existing major problems, including poor waste
management (51.76%), limited space (46.07%), and safety
hazard (44.44%), and potential advantages such as relaxation
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Dk
Question

EAEENZ

IR FTE

Cluttered corner

vacant spaces

bt
Items

Derelict warehouses /

20.17%
14.36%

[l

f

R

a

: e g

SR AR A EAGEOEN

Strip between Unattended green g

walls spaces 4
HZRELE

Voting percentage (%)

BREENNKASEDRER
ESELEMYIEEREI?
Have you found any IGS looks
like the ones in Figure 4 inside
or around your community?

K& VYes, there are a lot of them
H—LE Yes, there are some of them

% No

e 19.24
——— 68.29
[ 12.47

BREBRESELEMNMNIEE
RGH I RIEREN?

Would you like to make use of
the IGS like the ones in Figure 4?7

BEAERAREDBBEEMER Yes, | am more likely to use it on weekends and holidays

ERETERZRAEMA Yes, | am more likely to use it on weekdays

P

= No

I 36.04
—— 44.99
— 18.97

BINAELT R EERGRIE
MERHNER (TEE) ?

What problems do you think

the IGS in Figure 4 would pose
(select all that apply)?

RGN (0. BHHZ ) Hard to access (with fences)
Sl Lack of space

Hiek HEh1EY Danger caused by plants and animals
HRLRAE Safety hazard

FAER L LR Poor waste management
SHAfEAZE X ES Conflict with other users
SRR —LEFIRIX Homeless people
SHAREEMNEEL Pests
JLEDFERESIREZ Noise from children and youth
= A= &ILE Crimes

F3I% KR Fire risk

Z-E M4 Plant overgrown

ELRELE Graffiti

I 26.56
I 46.07
. 30.62
I 4444
I 51.76
e 2249

I 17.62
e 27.37
I 34.66
. 2358

I 18.97
T 29.00

. 1301

BINAELFREEREB R
FWMLEBENENASLR (TS
#®)?

What advantages and potential
functions do you think the IGS

in Figure 4 have (select all that
apply)?

BRIE Close to home

HHF Comfortable user density

I 49.32
I 4743

EEEANE (N8B, 21E%B% ) Free to walk dog, roller skating, and other marginalized activities [N 30.35

A UFPZE Planting vegetables

] U ATIRIRESD, BUHAE Relaxation opportunity
HERAFOBE Scenery

AL FELLR Children play spaces
AR A E YRS Animal and plant habitats
REEE BRAIFFT Accessing to nature
EBEEERINSIE Comfortable microclimate
RIEYSHM Enhancing biodiversity

Y] %L Z S Air cleaning by plants

I 2114
I 53.12
I 42.82
I 33.60
I 29.81
I 36.31
I 34.15
I 25.75
I 33.33
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6. Residents’ governance
opinions on IGS
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BB RMASIH (WNIBR ) RAREMTTR

o ; ) 10.85% 32.52%
| am willing to engage into the governance by donation

BEEEASMADT—/ N HRIEE)
- 18.16% 25.46%
I am willing to engage by volunteer work no-less-than-one-hour per month

BEEREASMADT—/ N HRIEE)
- 15.17% 26.02%
| am willing to engage by volunteer work no-less-than-one-hour per week

s 14
| BEBRBTENE 0 500y,
I would like to clean up garbage

BEEHTHRERMELAR
| would like to weed and plant 18.97% 30.35%

FEEHEEIE RS FRE

I would like to make furniture such as benches and playful facilities 19.78% 25.47%

FEREE BE
Very willing Willing

B OE (53.12% ) . B5EIE (49.32% ) , LIBCAHIHT (47.43% )
(FE5) .

TEXTIGSI L@ A IR PR A, JHRZS 5ICSIHMAY IR
Mo WE NEEESHERN XS 5IGSMnHE (73.18% ) ; KZ
BNEBEHSIMA DT /N iR g (71.26% ) , HEY
2 SR FRIE 2 19 B R3S B A RS> T — e, R S BT T R
(63.95%) . fEIRFRNATTE, KREBERIEES SERE A EA
FITAE (74.52% ) . FTHBR (73.44% ) | HIVEKE RS H 455
it (71.54% ) “FEARRGENE D) (El6) o

4.3.3 X B TN EIGSEE i 20 i 5ol s i) w4

T AR R E I o P WA F 255, AL
P, ISR FISGE 7 RO mF B, I HUS T RE Al T
BERRTEN . B SRR R —5,

BT LA AR /R - MRS RIFE T T - Bl R B B - L - AR AR
FGF] - T« P - FEREWIMAHCA S, WY FEEE .. Sib
FOEPAERNE (UMAERK/NER) |« FiiE =, DR
RS R BT B R AR A IS (0 5 M E AR b A7 0™ 97
SRR A A S AT T, KA R RIS R S AL
L A IR . AN L RAZSE SRR A K
BB BRSO AT SRR . JESR R . ARSI L R A
R4 KRR Sy R L BTG S A | (R B A | ReAfE Y | IRERAAE
(A7) o WFFERAZ R R, EHEX ER20 MRt 73R,
PPN “IRAER” (=1) 3 “RER” (=5) , MNHEELA

- 29.81% 8.40% 4.07%

037

29.81% 6.23% 3.79%

27.64% 9.49% 4.34%

22.76% 13.01% 7.32%

25.20% 6.78% 4.88% E

26.29% 921%  651% %

H

5

- BAER - E= FERER )

Slightly willing Slightly unwilling Unwilling Very unwilling 6

opportunity (53.12%), close to home (49.32%), and comfortable
user density (47.43%) (Fig. 5).

The questionnaire also investigated the residents’ willingness
to participate in the co-renovation and co-governance of IGS:
73.18% of them are willing to engage in the governance by
donation; Most residents are willing to engage by volunteer work
no-less-than-one-hour per month (71.26 %), but their willingness
retreats when the volunteer work is scheduled weekly (63.95%).
Weeding and planting (74.52%), cleaning up garbage (73.44%),
and furniture making such as benches and playful facilities
(71.54%) are the top three volunteer work types what the
residents would like to do (Fig. 6).

4.3.3 Preference for Alternative IGS Renovation Scenarios
This study visualized the renovation proposals to avoid
residents’ understanding differences by textual interpretation'™,
All the visualized materials are represented in the same lighting,
background, angle of view, and color'*.
The study selected 5 environmental factors from prior works
conducted by Dieter Rink and Thomas Arndt*”, and Robert Van

4 namely plant richness,

Dongen and Harry J. P. Timmermans
green space ratio, plant growth condition (by crown size), planting
pattern, and facility type, and set them as qualitative independent
variables™. Specifically, the species richness of plants and the
green space ratio are identified into 4 levels: low, medium, high,
and very high; the crown size is rated by very small, small,
medium, and large; the planting pattern is identified in forms of
row planting, pot planting, natural planting, and vertical greening;
and the facility types include children activity, fitness, decorative,
and leisure ones (Fig. 7). Residents were asked to rate each of the
20 scenarios referring to the Likert Scale (the sore ranges from 1
to 5 according to their affection; 1 means “very dislike” and 35 for



#%&:4 Scenario 4
HYFEERS
Very high plant richness

%53 Scenario 3
BMFEES
High plant richness

%82 Scenario 2
HMFEEPE

Medium plant richness

#8281 Scenario 1
EYMFEER

Low plant richness

B4 — ke |
#%]9 Scenario9 1510 Scenario10 15511 Scenario11 15512 Scenario 12
BIARTE IR R IE ) AR IEFE RARZIEAR

Very small crown size Small crown size Medium crown size Large crown size

] > B 5 = . ‘ "-v - . o : Al

=17 Scenario17 1518 Scenario18 15519 Scenario19 %520 Scenario 20
JLEERNEY gl HIHE kil

Children activity facility Fitness facility Decorative facility Leisure facility

ARXFIGS I B3 377 557 ) i -

SERRW, WHE Y F R DS R ECE R TS, R R
VPAr 35 ke 5 5 o RO T S b R VA A A O 1) e AR R D =X
b, EEERE G (3.83) , T2V ) 2 A8 Rl
(3.46) ; IMFERAEZA I, RERALBEHE 1) T 50 (3.99) (3%
1) o ATRUACH, 2058 wbs T 00 m (e 5o . T & ik b
J, DUKOESEE R RBAL ;. X A TS A SRRk 4 b
X, SRS RA R L WEC , SRI, R TR S B2
R 50vb KBRS Z , ABFRAGE R T LA ERMES 5,
BIE R ZTEMNIEA . BOSERNA N, BOPadnT sz 3

%ﬁurﬁ‘l o
4.3.4 X[ 5 7 5 )15 2l i -5 R — TR AR

WFFERNS 52 V5 AR X 20D 5t PTG Sh 2SR w4, L K™
AR A AR (ERPAR &) AT TaEit (R2) o Hob, sl

038

1#%%:8 Scenario 8
SRS
Very high green space

ratio

%87 Scenario 7
SRS

High green space ratio

%56 Scenario 6
IR Lo
Medium green space

ratio

%85 Scenario 5
SRR

Low green space ratio

_ =Y ’ w258
%513 Scenario13 %514 Scenario14 %515 Scenario 15

#2816 Scenario 16
75I7hiE LEHAE BRI EEFW
Row planting Pot planting Natural planting Vertical greening

, NEE

-

~N oy, TFs, F

“very like”) to collect public preference for IGS renovation.

The survey result reveals that the mean score raises with
increasing plant richness and crown size; it also reveals that there
was no clear preference for the green space ratio; row planting
(3.83) and pot planting (3.46) are the most and the least preferred
planting patterns respectively; and leisure facility (3.99) is the
most preferred facility type (Table 1). It can be found out that
the respondents enjoy higher tree canopy coverage, richer plants
species, and more complete leisure facility system, while the
preference for artificial / natural planting and the green space ratio
is not clear. However, due to the wide variety of alternatives, the
research only visualized several typical combinations of planting
pattern and facility type, and the survey result might be impacted
by personal preferences on shape, color, etc.

4.3.4 Activity Preference for Different Renovation Scenarios and
the Corresponding Positive / Negative Perceptions

The results of residents’ activity preference for the 20
renovation scenarios and their positive / negative perceptions are
shown in Table 2. Optional 6 types of activity include children’s
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Table 1: Residents’ preference for the scenarios

TRIENFEE

TR

. . prii=y| H=R2 H=R3 HR4 ] . =5 %56 =7 =8
Scenarios of different R R K A Scenarios of different . . . .
) Scenario 1 Scenario 2 Scenario 3 Scenario 4 ) Scenario 5 Scenario 6 Scenario 7 Scenario 8
plant richness green space ratio
RAER RBAER
fRA . )\ 2.65% 1.20% 1.45% 2.17% "R : )\ 2.17% 1.21% 1.93% 4.10%
Very dislike Very dislike
REW REWR
T_ i * 5.30% 5.30% 7.711% 6.51% I _XA 8.43% 6.27% 5.06% 8.43%
Dislike Dislike
—# 9 5 9 9 —&
28.43% 32.05% 24.82% 17.35% 26.75% 33.49% 29.64% 24.82%
Neutral Neutral
=R R
- 47.23% 44.82% 42.89% 40.72% ) 43.86% 43.13% 46.26% 35.42%
Like Like
REW REW
L )\ 16.39% 16.63% 23.13% 33.25% ® )\ 18.79% 15.90% 17.11% 27.23%
Very like Very like
53 3.69 3.70 3.79 3.96 99 3.69 3.66 3.72 3.73
Average score Average score
~ERATE R E]
Scenza-rli—ifjjiz_;rﬁ:erent 9 710 11 12 Scenza-rlg*:iéfiirent 13 M4 15 116
i Scenario 9 Scenario 10 Scenario 11 Scenario 12 Scenario 13 Scenario 14 Scenario 15 Scenario 16
crown size plant pattern
BAREW BARER
{EIE'_ A 2.65% 1.21% 1.21% 2.61% G ) A 0.96% 4.58% 4.10% 2.89%
Very dislike Very dislike
REW REW
T R )\ 11.08% 5.78% 5.78% 7.47% Z_ ) “ 5.54% 16.39% 10.36% 6.02%
Dislike Dislike
—#& —#&
29.64% 34.22% 27.95% 22.61% 25.30% 27.71% 24.09% 26.51%
Neutral Neutral
B SN
) 39.52% 40.24% 49.16% 40.72% A 46.27% 31.08% 39.76% 43.13%
Like Like
RER RER
RE A 17.11% 18.55% 15.90% 26.99% ® A 21.93% 20.24% 21.69% 21.45%
Very like Very like
53 3.57 3.69 3.73 3.82 a5 3.83 3.46 3.65 3.74
Average score Average score
NEISHEEE
Scenza-rli—::of T:ifferent a7 18 19 1720
facility type Scenario 17 Scenario 18 Scenario 19 Scenario 20
BAREW
\{/EI';'_ }l\'k 5.54% 0.97% 1.69% 1.45%
ery aistike
REW
;r l'k)\ 9.40% 9.88% 7.711% 4.82%
islike
—#&
Neutral 22.461% 28.43% 29.88% 19.52%
eutra
B
Lik 39.04% 40.72% 39.28% 41.92%
ike
W
\{/EE' l)'\k 23.61% 20.00% 21.44% 32.29%
ery like
53 3.66 3.69 3.7 3.99

Average score
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Table 2: Activity preference for different IGS renovation scenarios and the corresponding positive / negative perceptions

=1 H=R2 =3 HR4 =5 H=R6 mR7 %58 H=R9 H=10
Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 io7 io8 Scenario 9 Scenario 10
APT (J:l;g[d/ﬁﬂ] iviti 23.76% 23.06% 20.71% 30.82% 24.47% 23.29% 19.29% 22.59% 18.82% 24.47%
idren s activities
===
AP2 ?:'“FEE; h \ 26.12% 29.88% 25.18% 33.18% 22.12% 24.00% 23.06% 22.59% 23.76% 21.65%
aying to have a res
APS AR 21.41% 27.76% 31.29% 48.94% 22.12% 23.53% 22.35% 41.61% 26.35% 25.41%
ARG Enjoying the nat
7 njoying the nature
Activity preference
k3
AP4 fkr ﬁg‘: X 24.00% 24.71% 17.88% 21.18% 44.24% 30.59% 20.94% 19.06% 21.65% 22.82%
quare dancing
APS jliﬂ?d . 31.06% 34.35% 31.29% 36.94% 25.41% 23.76% 23.29% 39.06% 24.24% 24.24%
andering
AP E?tg 20.00% 21.41% 20.00% 20.24% 20.47% 18.82% 22.12% 23.06% 16.94% 22.59%
Iitness
= g
PP1 :@%% g 9.82% 20.78% 12.79% 49.77% 9.59% 12.10% 9.59% 16.21% 8.22% 13.24%
cenic landscape
;3
PP2 ’;%ﬁ;,%itﬁ land 5.94% 11.64% 8.90% 18.04% 7.31% 8.90% 5.94% 9.82% 5.71% 7.08%
Istinctive lanascape
B K AT S
PP3 f’b;ﬁm'"‘(; bird habitat 12.10% 18.49% 19.63% 46.12% 7.99% 11.42% 6.62% 29.91% 5.94% 10.50%
serve 11 abitats
i g . =
Z\ﬁ,&\ﬁu PP4 f‘*?‘?ﬁ roclimat 9.13% 23.29% 18.72% 42.01% 9.59% 14.16% 10.05% 18.26% 6.85% 12.79%
ositive omfortable microclimate
perceptions
A
PPS ]S‘T{iigf hysical activiti 8.68% 15.75% 7.31% 15.07% 17.58% 12.56% 9.36% 7.31% 8.45% 8.90%
uitable tor physical activities
* AN
PPo iﬁmﬁf d tal relaxati 7.76% 16.67% 13.24% 34.93% 7.99% 10.05% 10.05% 21.69% 7.31% 7.99%
ysical and mental relaxation
-
PP Cilﬂjf:ht‘ 9.36% 21.23% 15.30% 32.19% 13.01% 13.47% 10.96% 15.75% 7.53% 11.19%
omfor
N il
NP1 fﬂ&z&ft”ﬁ 8.90% 11.87% 16.44% 21.92% 7.31% 7.53% 7.53% 24.66% 13.47% 11.87%
cratches
LR AT
NP2 TXE thXt 13.70% 16.21% 28.08% 36.07% 7.99% 7.99% 9.82% 32.19% 7.08% 10.27%
nsect bites
NS
SRR NP3 :{'“E'xlﬁﬁ L 12.10% 18.26% 13.70% 15.30% 9.59% 12.33% 10.05% 14.61% 7.76% 9.59%
TR omeless people
Negative
H 3253
perceptions NP4 ;‘:’E‘b#?%%dd 7.31% 17.81% 18.26% 25.80% 11.42% 12.10% 8.45% 22.60% 6.62% 9.36%
ray cats an 0ogs
& F0
NP5 \%ﬁfr‘m’ﬁ ” 21.92% 22.15% 16.21% 15.98% 18.72% 20.55% 11.87% 15.75% 13.24% 12.33%
aste
u%:i:**}
NPé I\T?E% 12.79% 16.44% 11.19% 10.27% 12.56% 16.89% 8.90% 10.27% 10.73% 12.10%
olse
H& T W / continued
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Table 2: Activity preference for different IGS renovation scenarios and the corresponding positive / negative perceptions (continued)

F2: BRUSMHSAENRIF ST - EIRERN (£)

HR1 HH12 H=R13 wHR14 H=R15 %516 wR17 H=18 HR19 %520
Scenario 11 Scenario 12 Scenario 13 Scenario 14 Scenario 15 Scenario 16 Scenario 17 Scenario 18 Scenario 19 Scenario 20
API él;g[d'%ﬂ] iviti 18.35% 26.82% 25.88% 33.18% 27.76% 26.82% 72.24% 40.71% 24.71% 46.12%
idren s activities
SR=d
AP2 ?:'“FB: h \ 27.53% 34.59% 34.12% 26.12% 35.29% 27.53% 23.06% 32.47% 28.00% 57.65%
aying to have a res
SEREE AP3 Téﬂﬁﬁ%th ¢ 23.53% 26.12% 33.18% 28.47% 39.06% 33.88% 25.65% 25.41% 36.00% 30.82%
7 njoying the nature
Activity preference
k3
AP4 fkr 59: X 22.12% 22.35% 19.53% 43.53% 21.41% 28.00% 20.71% 34.59% 24.94% 34.12%
quare dancing
APS j/iﬁ?d . 25.41% 27.76% 24.946% 29.18% 36.47% 28.94% 28.24% 27.76% 30.82% 35.29%
andering
AP E% 21.41% 21.88% 21.18% 24.71% 23.06% 24.71% 46.82% 72.24% 21.18% 34.82%
Iitness
= g
PP1 :@%% g 7.99% 15.53% 18.49% 29.68% 20.55% 18.04% 33.1% 23.52% 19.41% 41.32%
cenic landscape
;3
PP2 ’é%ﬁ;,%itﬁ land 5.71% 4.79% 5.48% 25.34% 18.72% 10.96% 65.75% 38.13% 22.15% 51.83%
Istinctive lanascape
B K AT S
PP3 fjb;ﬁmw(\j bird habitat 9.13% 25.34% 25.34% 10.73% 34.47% 21.00% 13.70% 11.42% 17.35% 25.34%
serve 11 abitats
gy . =
Z/\*&“;D PP4 fA;]\?{i X limat 10.05% 18.26% 23.74% 14.61% 24.20% 18.72% 14.16% 17.58% 20.55% 37.21%
ositive omfortable microclimate
perceptions
A
PPS ;T%Lgf hysical activiti 6.16% 9.13% 8.90% 20.55% 8.90% 17.12% 51.60% 61.87% 11.87% 19.86%
uitable tor physical activities
; AN
PPo iﬁmﬁf d tal relaxati 9.36% 10.27% 14.38% 22.60% 22.83% 18.72% 29.68% 27.40% 21.23% 45.43%
ysical and mental relaxation
-
PP Cilﬁjf:h: 9.13% 14.16% 19.63% 25.34% 20.55% 18.04% 25.80% 25.34% 16.89% 45.89%
omfor
N il
NP1 fﬂ&z&ft”ﬁ 9.36% 19.41% 16.67% 9.13% 38.81% 9.59% 13.47% 17.58% 16.89% 21.23%
cratches
LR AT
NP2 TXE thXt 12.56% 15.98% 23.06% 6.62% 39.27% 21.46% 10.05% 9.13% 13.70% 23.29%
nsect bites
NS
SRR NP3 :L/E/Xlﬁﬁ L 8.90% 12.56% 15.30% 15.30% 20.78% 22.60% 16.21% 21.23% 14.84% 44.29%
THRER omeless people
Negative
H 3253
perceptions NP4 g‘:’am‘*’?%gﬁd ] 8.22% 8.22% 22.60% 13.93% 34.25% 20.32% 17.35% 10.96% 17.35% 33.56%
ray cats an 0ogs
& F0
NP5 \%ﬁfr‘%i’ﬁ ” 7.31% 10.27% 10.05% 19.63% 16.67% 13.24% 11.87% 13.47% 17.81% 23.52%
aste
u%:i:**}
NP6 ’i‘?"i’{é 5.25% 5.48% 4.79% 28.77% 6.16% 5.94% 44.06% 48.17% 16.89% 30.37%
olse
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RIS LETGS) (AP1) | KRB (AP2) | (KERASK (AP3) | Bk
I"%%k (AP4) | b (APS) | 5 (AP6) 6FhZEAY; FNIRAI
FEFE SR ——Fe i3 (PP1) | FRE@EEH (PP2) |, AW EFETER
H——5 W E (PP3) , ARAERBH—TAN/NTE (PP4) | if
PRI ——IE A @ 5 (PP5) , LUSAH IR PRI ——&F ik
A (PP6) | zS[EFiG (PP7) SFRISHY . 70005 THHENALHE [ 28
SRS (NPL) | dcdui g (NP2) , b il—i
HDUREE (NP3) | WiRZHERSE (NP4) |, ISYUdh——IR R
(NP5) | Marimie (NP6) =AW 64~43uil, WH9dis FH-R 5 kg eR
BOFSHEIER TR A28 B 519 R T 74007, @l -R X
LR pfE G 30 P8 B2 38 5 R A 0 sl I 4 SRR Z T G R o

JE R SRR OT RS2SR (3) R, Ry 2Rt A Xt
FAB 53 F BT B YA — 52, WA A AP6 . JE U APSTEH
SN s BASENE JATAPL™ A5, (HAEH 8% (p<0.01) ; HPF
BRI S B IHAPL, AP2, AP3 (p<0.01) FIAP4 (p<0.05) ;
AR LR XTI (AP . APAFIAPSHL R E AF] (p<0.01) 5 Fhi =X
HAS L2 BB FEMAP2 . AP3 . AP4FIAPS (p<0.01) .

JE R R TR g5 R (R4) R, MY EEE ST
MR PR 15 52 (R T30 R U B A A i ) (p<0.05 ) 5 S HbR7AE(k,
PP1. PP4, PPSFIPP62: AR 3 (p<0.01) 3 WA IR 5 Wk 25 Hh
SR TPPL, PPARIPPT (p<0.01) ; MRt AINBRP P34 HAL6TTAN
BN R 7 BE W2 (p<0.01)

Ji RAIH AR R O R g a5 1 (R4) KW, SEWERAAERL, HE
Y B SR 7 AR R 6 T T BN A — i 25 5 SRS
NP1, NP4, NP5KNPoATEHR BEMHZM (p<0.01) 5 BIAIEIR B E 5
NP1, NPSHINP6 (p<0.05) 5 BbAh, BEifiZSH A L 2% i i
TN YR R (p<0.05)

5 iEiSitig

5.1 i ZIH#EIXIGSBUE LRI IR &

ZSHL B AR DCHETIE R R R S (R LG ST SR B H R
ATE AN AT R — Ry, RRITT R B R CE AT, A
2O A A R AR A ST T 5 LB T T A, AP i 5
KA R B TA, R T RXSIGSHI AT . P AN B
B, JF HAHR-Studiof K PFEXTTG S 4T . 1 FH R4 B2 23 ARFRR
—IHBEFIIERT T OFSE . BFSERIT, TG SRR I 2 IHA D 8
ZRHLANIE, HASCRBTFEA R EE i — e R B L T 1G S I B0E
e S35 BB BT S

MIIHTER AT LU B, R0 i BRIt DX R (91 G S {2
ARBHACBR AT ET T o AEIGBEED I, 6 RS IGSHATIAHE,
EIRZ 5 R PR Sl 5 35 gh 28 AT e —— LI e R 2 5 54k
sz R U], WR FUR R P X SR 55 e an Je R, B
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Table 3: Chi-Squared Test result of residents’ activity preference

EMESE Fithz - ES IRHESEE
RIARTEIR - "
Plant Green space N Planting Facility
) ) Crown size
richness ratio pattern type
AP1 FIES
)L? R o 13.575%** 3.609 13.003*** 6.695* 195.253***
Children's activities
AP2 25
x _1 & 8.425%* 1.234 1.980 5.884** 16.789***
Staying to have a rest
= AP3 WER
SRR ﬁmg 80.987*** 56.609*** 1.103 10.729*** 15.26***
Activity Enjoying the nature
preference APL ———
Bk ) 7.181* 82.664%** 0.177 74.913%** 29.215%**
Square dancing
AP5 2
ficd ) 4.463 35.725%** 1.862 14.037*** 7.061
Wandering
AP
6 1‘5%% 0.358 2.666 5.073 2.008 238.007***
Fitness
iE

*RFkp<0.1, *3%kp<0.05, **Fp<0.01,

NOTE
*means p <0.1, ** means p < 0.05, and *** means p < 0.01

activities (AP1), staying to have a rest (AP2), enjoying the
nature (AP3), square dancing (AP4), wandering (APS), and
fitness (AP6). Residents’ positive perception was surveyed
by 5 categories, namely perception of scenery—scenic
landscape (PP1), and distinctive landscape (PP2); perception
of biodiversity—observed bird habitats (PP3); perception of
natural ecology—comfortable microclimate (PP4); perception of
recreation—suitable for physical activities (PPS5); and perception
of emotional recovery—physical and mental relaxation
(PP6) and comfort (PP7). Residents’ negative perception was
investigated by 3 categories, namely possible dangers from
natural environment—scratches (NP1) and insect bites (NP2);
dangers from social nuisance—homeless people (NP3), and
stray cats and dogs (NP4); dangers from pollution—waste (NPS)
and noise (NP6). Through Chi-Squared Test by calculating the
Chi-Squared values (X°) and p-values, the research analyzed the
correlations between environmental factors (as 5 independent
variables) and the respondents’ activity preference and
perception (as 19 dependent variables).

Chi-Squared Test result of residents’ activity preference
(Table 3) indicates that planting pattern and facility type
have a significant or marginal influence on residents’ activity

preference, except AP6 and APS5 respectively; the crown size
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Table 4: Chi-Squared Test result of residents’ positive / negative perceptions

=4: BERERBMRHGRIEER

EMEEE Fith=z _ ES IRBESEE
AR . "
Plant Green space . Planting Facility
A ) Crown size
richness ratio pattern type
PP1  =RBIL
?éf_t; 245.046*** 12.263*** 18.456*** 22.878*** 61.354%**
Scenic landscape
PP2 S )
ﬁgﬁ H 35.379%** 5.279 2.124 77.695%** 185.477***
Distinctive landscape
PP3 EXkiER
524 . ) 13.4271%** 3.632 1.850 13.227*** 1.854
Observed bird habitats
FRIRREAN
PP4 =
Positive i ) ) 140.172%** 19.12%** 29.157*** 16.752%** 79.213***
. Comfortable microclimate
perceptions
PP5 &E&
LFE% . o 23.838*** 25.473*** 3.251 38.314%** 332.403***
Suitable for physical activities
PP R AR
6 ﬁh_:).ii(ﬁ\ 122.591%** 46.963%** 2.943 13.167*** 65.280%**
Physical and mental relax
PP7  Z[E&FE
=R 79.334*** 4.411 11.416*** 7.861%* 97.7071***
Comfort
NP1 WAL 5
ot 33.614%** 93.674*** 20.469*** 169.041%** 9.3018**
Scratches
NP2 4 RATIR
AT X 6.922* 5.704 0.845 20.820*** 45.607***
Insect bites
NP3 FURINE
SEHRRR 3 ORRIRRE 7.190* 6.835* 6.280* 12.360%** 134.867%**
AR Homeless people
Negative
perceptions NP4 B
RATIRR 53.069*** 42.612%%+ 2.238 53.779*** 77.086***
Stray cats and dogs
NP FHHR
S ERUE 10.018** 13.553*** 9.460** 17.913*%** 25.677%**
Waste
NP6 RS
N%_E'E% 8.769** 15.067*** 21.409*** 174.342%** 116.654%**
oise

iE

*R&p<0.1, R FKp<0.05, **K%&p<0.01,

NOTE

*means p <0.1, * means p < 0.05, and *** means p < 0.01.
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only affects AP1, but very significantly (p < 0.01); plant
richness has a significant impact on AP1, AP2, AP3 (p < 0.01),
and AP4 (p < 0.05); AP3, AP4, and APS5 vary as the green

space ratio changes (p < 0.05); and change in planting pattern
significantly impacts AP2, AP3, AP4, and APS5 (p < 0.01).

Chi-Squared Test result of residents’ positive perception
(Table 4) reveals that changes of plant richness and planting
pattern have significant impact on each item (p < 0.05); the green
space ratio significantly influences PP1, PP4, PP5, and PP6 (p <
0.01); the crown size has a strongly significant impact on PP1,
PP4, and PP7 (p < 0.01); and facility type has a very significant
influence over all the other positive perceptions except that of
PP3 (p < 0.01).

Chi-Squared Test result of residents’ negative perceptions
(Table 4) evidences that, similar to that of positive perceptions,
changes in plant richness and planting pattern significantly
or marginally correspond to the differences of all the negative
perceptions; the green space ratio significantly influence NP1,
NP4, NP5, and NP6 (p < 0.01); the crown size has a significant
impact on NP1, NP5, and NP6 (p < 0.05); the differences in
facility type can also significantly change all negative perceptions
(p < 0.05).

5 Conclusion and Discussion

5.1 Suggestions for IGS Renovation in Old Residential
Communities in Chinese Cities

IGS, an integral part of urban landscape and people’s
daily life, as well as “ambiguous space” in the city, has been
explored in the research and practice that highlights its socio-
cultural and ecological significance. Based on a large-scale
questionnaire survey, the research acquired residents’ opinions,
evaluation, and willingness to participate in IGS governance, and
investigated their preference for IGS renovation, activity, and the
positive / negative perception of IGS scenarios with R-studio.
This study demonstrates the potential of IGS as an important
component that complements urban green spaces in old town
and communities, and offers suggestions for the future IGS
renovation strategies and governance modes in Chinese cities.

The main findings of this research evidence that: 1) Most
residents have been aware of the existing IGS in communities, as
well as the advantages and disadvantages; 2) Generally, residents
support and would like to participate in IGS governance,
though their motivation varied according to the different
frequency and type of volunteer activities—This corroborates
the failure from previous practice experience in green space

governance that simply assigned tasks to residents but lacked
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necessary supports from local neighborhood committees and

221" and more efforts are needed to

other official organizations
improve the organization and arrangement of governance modes
and programs; 3) In terms of preference for IGS renovation,
residents prefer the green spaces with richer plant species,

higher tree canopy coverage, and more complete leisure facility
system—This confirms current practice that the optimization

of IGS needs to emphasize the balance between programmed
management and natural succession, comparing with a complete
transformation into a fully managed green space.

This research also found that several selected environmental
factors have a significant impact on residents’ positive / negative
perceptions. To upgrade users’ experience, future renovation
practice should pay more attention to increasing plant richness,
while selecting proper plant species and planting patterns to
guarantee residents’ safety. An appropriate green space ratio
can not only encourage residents’ physical activities but also
alleviate negative perception. Moreover, a sound setting of
leisure facilities can also enhance residents’ positive perception.

5.2 Challenges and Opportunity of IGS Renovation in Old
Residential Communities in Chinese Cities

The practice of IGS renovation in old residential communities
faces different challenges in each stage: In the primary planning
stage, planners and designers should consider the local
demographic structure and the specific demands of vulnerable
groups such as the elderly, and enhance the integration with
larger-scale green space systems. In the implementation
stage, coordination among various stakeholders—including
government departments or agencies of construction, planning,
urban management, housing management, street management,
water management, finance, etc., and residents with different
rights, responsibilities, and interests should be strengthened.
In the following governance stage, suitable, effective, and
feasible governance methods are needed to increase community
members’ participation consciousness and foster their
governance knowledge and methods.

In recent years, the renewal of old residential communities
is promoted in China as an important livelihood initiative

261 and has received a wide

program by governments at all levels
public attention. The evaluation system of old urban community
renewal and livability enhancement is keeping evolving along
with the urbanization in China. To address specific problems in
old residential communities—e.g., the shortage and deterioration
of amenities and infrastructure, parking problems due to the
deficiency in management, illegal squatting and construction,

and cramped and poor public spaces—the once neglected IGS
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will play an important role in improving the quality of landscape
and residents’ life. More efforts in the promotion of policy and
public environmental consciousness are expected to respond to
such challenges.

The statistical analysis results of this study prove the
possibility of creating sharing spaces that satisfy more residents
through the regeneration of physical environment and with
measures such as adjusting the green space ratio and adopting
proper planting patterns and facility types. This leads to follow-
up research and practice subjects like the correlation between

canopy density and the wilderness and accessibility of a natural

ARATEIREE LA B B A PR R B . LAF

space, and how to activate a site through facility upgrade and

spatial reorganization. Future studies should also pay attention

to exploring bottom-up governance roadmaps to address

issues such as the gentrification of public spaces”. Future

research on IGS renovation with varied focuses on different

types or geographical accessibility is also expected, so as to

provide targeted guidelines for the optimization of urban living

environment. LAF
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