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ABSTRACT

This study evaluates the ecological effectiveness of urban landscape designs in Chinese cities through systematic

PRISMA reviewmethodology that integrates 70 peer-reviewed articles concerning design since 2018. Three core dimensions

about cultural integration and ecological functionality and landscape integration receive explicit assessment for ecosystem

services including carbon sequestration potential along with urban cooling intensity reductions and stormwater retention

capacity as well as biodiversity outcomes including habitat connectivity indices and species richness gains and climate

resilience. Research indicates that culturally sensitive design improves regional identity together with social cohesion

yet maintains a superficial approach because it does not develop community-driven stewardship programs. Plant cover

increases between 15 to 25 percent and habitat connections increase 30 percent while temperature decreases between 1 to 2

degrees Celsius and pollinator populations grow through ecological network approaches to urban development despite

planning gaps and funding problems and implementation challenges from governance restrictions. Public spaces gain

improved multifunctional character and aesthetic appeal when stakeholders implement landscape integration yet regulatory

inconsistencies with stakeholder disputes reduce its effective implementation. The paper ends with recommendations for

adopting ecological standard indicators in evaluations together with urban masterplan inclusion of macro-scale ecological

planning both with stronger participatory governance and improved green space management systems. These findings

present practicable guidance for enhancing biodiversity preservation and ecological stability together with ecosystem

service delivery within urbanizing areas.
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1. Introduction

China’s urbanization process has shown fast growth

during the past ten years while creating major economic

benefits and challenging environmental issues. Extensive

urban expansion has generated fragmented green spaces

alongside habitat disconnection problems and worsened

urban heat island severity [1, 2]. Historical Chinese cultural

elements including classical garden traditions along with

traditional water elements and native architectural styles

combine to produce distinct possibilities for creating ur-

ban designs with both ecological functionality and cultural

significance [3, 4]. Exemplary projects including Shanghai’s

Bund waterfront bioswales and Hangzhou’s West Lake

precinct improvements demonstrate best practice yet mixed

results persist due to separate governing bodies and mini-

mal public involvement and missing ecological assessment

metrics [5, 6].

The systematic review uses PRISMA-based methodol-

ogy to analyze peer-reviewed research since 2018 relating

to the three linked dimensions in Chinese urban landscape

design: cultural integration, ecological functionality and

landscape integration. The frameworks address three fun-

damental aspects including cultural integration alongside

ecological functionality together with landscape integration.

This research evaluates both quantitative metrics related to

vegetation growth and surface temperature reduction and

stormwater retention capacity and habitat connectivity in

addition to qualitative aspects of community participation

and design appearance to connect theoretical approaches

to real-world applications [6, 7]. The research demonstrates

how culturally responsive design elements build social cohe-

sion with environmental stewardship alongside ecological

solutions which deliver fundamental ecosystem services

through carbon storage and air cleaning [1, 8].

The review process analyzes scalable best practices

and frequent obstacles together with new research opportu-

nities that result in applicable guidance for China’s urban

master planning through standardized ecological data inte-

gration and participatory governance systems and macro-

scale design frameworks. This research gathers data from

70 studies to offer policymaking tools including evidence-

based guidelines that help planners and landscape architects

design resilient urban areas which represent China’s cul-

tural heritage [9, 10].

1.1. Background

The development of China’s urban areas illustrates

how cities gain depth when heritage sites, environmental

systems and community planning objectives unite success-

fully. The combination of flourishing linguistic inheritances

and old-fashioned expressions establishes urban personal-

ity, and large cities simultaneously operate as leisure zones

and wildlife homes and environmental knowledge genera-

tors. Urban design unifies different habitats with histori-

cal components through the combination of cultural themes

and ecological needs beyond traditional uniform growth pat-

terns. The method encourages community welfare while sus-

taining neighborhood traditions among globalized societies

and stimulates cultural tourism. Urban ecology becomes

stronger when pollinator-friendly plantings and connected

green spaces are integrated into urban areas because these

elements provide pathways for species migration and capture

carbon dioxide. Both shade trees integrated with permeable

pavements function as climate-adaptive methods which pro-

tect against excessive heat while decreasing runoff amounts.

The process of understanding how these landscapes unite

natural science elements with community authenticity and

population expansion requires immediate attention because

it supports healthy urban development and heritage sustain-

ability.

The rising world crisis of climate change and species

extinction along with pollution demonstrates that ecological

integration with urban design becomes essential according

to Wu [6]. Green infrastructure components such as parks

alongside green roofs and urban forests maintain ecosys-

tem functions which secure climate resilience together with

wildlife protection through their services of air filtration and

carbon storage and habitat linkages [1]. The integration of

ecological principles into Chinese urban planning has started

to protect natural processes, although the limited public par-

ticipation and inadequate strategic coordination and rapid

development and conservation conflicts obstruct widespread
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adoption [5]. The huge population and multiple climate re-

gions of the country force local officials to manage specific

threats to urban biodiversity while ensuring resource avail-

ability across all zones. Urban ecological resilience needs

holistic approaches which analyze ecological together with

social and economic factors [4].

1.2. Landscape Integration Strategy

Urban development through landscape integration cre-

ates biodiverse social environments by merging natural el-

ements with built structures and cultural sites according to

Nijhuis & de Vries [11]. The functional and aesthetic perfor-

mance of Chinese rapid growth cities increases with cohesive

green networks that address their fractured ecosystems which

deteriorate ecological conditions [12]. Integrating habitats

demonstrates that the connection of ecosystems while deliv-

ering ecological advantages produces enhanced living qual-

ity [7]. Chinese green networks unite design principles with

site planning and engineering with ecological connections

on different spatial levels [13]. Each component including wa-

ter features and public artworks becomes an opportunity to

unite with effective ecological strategies including bioswales

and wildlife corridors for flood reduction and carbon cap-

ture purposes [13, 14]. Integrative approaches at micro and

macro levels create multiple effects including diverse habitat

preservation combined with social equality while fostering

regional ecosystem connectivity with local green spaces [8].

Success in this mission requires joint action between plan-

ning experts alongside architects and municipal lawmakers

and residents [15]. Future development solutions need care-

ful attention because urban growth conflicts with protecting

natural resources while safeguarding cultural traditions [16].

The core linking elements of development focus on

artistic integration through aesthetic visions combined with

scale-unit planning efforts and functional design features that

incorporate water elements and recreational areas [10, 13, 14].

The union of visual attractiveness with ecological networks

and fair access helps create diverse habitats and maintains

green space connectiveness and builds neighborhood unity

in urban environments [8]. Systemic obstacles prevent effec-

tive management of planners’ and local governments’ and

community members’ varied interests because they involve

limited funding together with policy gaps and contradic-

tory land-use priorities [4]. Chinese cities tackle obstacles

through establishing pollinator sanctuaries on empty spaces

as well as installing rainwater management systems. How-

ever, widespread implementation remains uneven. Shanghai

uses eco-corridors between riverbanks and rooftop gardens

to create biodiversity hotspots that also cool down temper-

atures on the surface. The increasing population demands

us to protect environmental resources and cultural heritage

which forces designers to develop essential adaptive mea-

sures for ecological maintenance and heritage preservation

and carbon storage functions [16].

1.3. Research Scope

The analysis in this study measures urban landscape de-

signs for Chinese cities regarding their environmental effect

by analyzing combined impacts of cultural inclusion together

with ecological performance and landscape integration on

ecological system functions and biodiversity preservation

as well as climate adaptation. The reviewed evidence in-

cludes 70 peer-reviewed studies (2018–2024) which reveal

best strategies while identifying major obstacles and research

pathways for the future. The research scope analyzes mea-

surable ecological results which include vegetation cover

percentages and habitat connectivity indicators alongside pol-

linator variety and calculation of carbon absorption by each

hectare per year alongside urban heat decrease in degrees

Celsius. Knowledge about cultural value relationships with

ecosystem performance and resident experiences leads to

better urban ecological sustainability practices which guide

both policy decisions and design solutions.

1.4. Research Objectives

1. To analyze how cultural factors influence urban land-

scape design strategies and their effects

2. To assess the effectiveness of ecological strategies

applied in urban landscape design

3. To exploring the practical effects of landscape inte-

gration strategies in urban landscape design and their

impacts on residents’ experiences.

1.5. Problem Statement

The Chinese government dedicated substantial re-

sources to build green infrastructure which functions to re-
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duce climate change effects and create better air environ-

ments and city adaptability [17]. Green spaces in urban areas

exist in fragmented patterns which decreases habitat connec-

tivity at a rate of 40% and reduces the maximum number of

creatures that can inhabit these spaces [2]. The centralized

decision-making process fails to consider local ecological

situations or community requirements which leads to space

inefficiency and impaired ecological results [5]. The imple-

mentation faces challenges because policy frameworks dis-

agree with each other while funding is minimal, and different

departments fail to work together [18].

The integration of aesthetics into space design some-

times creates visually pleasing areas which neglect both bio-

diversity conservation and ecosystem services delivery [7, 11].

Exclusive high-profile green renewal projects often result

in enhanced vegetation while maintaining unchanged per-

meability and habitat quality which hampers the capabilities

to fight urban heat effects and sustain pollinators. To over-

come these gaps, the research needs complete solutions that

use ecological metrics including vegetation cover per capita

numbers and species diversity indices in planning frame-

works together with participatory governance structures and

ecological restoration approaches linked to cultural heritage

preservation goals.

Available comparative examples from Berlin and New

York City help evaluate the Chinese approach toward bio-

diversity enhancement and stormwater management perfor-

mance. Research indicates that integrated green roofs lo-

cated in Guangzhou enhance local pollinators through a 30%

increase in their numbers [1]. The research analysis brings

together different results to show that heritage protection can

coexist with the creation of functional environmental benefits

for temperature management and habitat quality and water

storage. The study defines strategies for policy advance-

ments and design implementation which help China achieve

better urban ecological resilience and provides directions to

policymakers and planners alongside community members

through participatory data-based landscape approaches.

2. Methodology

The study assesses Chinese city urban landscape strat-

egy effectiveness through combinations of cultural and eco-

logical and scenic features. This research follows a sys-

tematic review protocol with PRISMA foundation to ana-

lyze. Evidence shows urban design approaches generate both

cultural-aesthetic results as well as measurable ecological

outcomes such as ecosystem services and species diversity

improvement alongside carbon mitigation and habitat link-

ages. The research seeks recent and compelling findings by

scanning academic resources on Google Scholar and other

databases primarily targeting peer-reviewed materials includ-

ing articles and book chapters and conference proceedings

and comprehensive reviews issued since 2018.

The research methodology included distinct keywords

which addressed urban landscape administration and cultural-

ecological strategies and green infrastructure as well as eco-

logical networks for biodiversity protection and ecosystem

functionalities. The query contained the key phrases “urban

climate resilience” and “habitat connectivity” and “carbon

sequestration” to capture scientific research about ecological

effects from urban planning. The research team selected

influential contributions based on citation counts since these

works substantially enhance academic conversation within

urban ecology and sustainable urban planning.

The illustration in Figure 1 reveals how frequently

searchers employed these chosen words. A set of strict eval-

uation criteria was employed to confirm that every selected

study demonstrated outstanding academic merit. The in-

cluded studies needed publication after 2018 while using ei-

ther English or research-specific languages and peer review

or equivalent assessment methods to guarantee academic

validity. Studies featuring more than hundred citations were

preferred because researchers considered these studies had

contributed significant advancements to the field. The focus

of research selection centered on studies about Chinese ur-

ban areas alongside investigations which integrated cultural

framework with ecological perspectives in urban planning

systems.

In the beginning 1,990 articles appeared appropriate

for the research topic. The process of eliminating dupli-

cate articles reduced the initial 1,990 documents to 1,750

articles. The initial assessment of titles and abstracts ruled

out 1,250 articles that were not suitable for the current

research. A review of 500 complete articles determined

their methodological quality while confirming their rele-

vance to the study criteria and their analyses of ecological

factors including green space per person, vegetation mea-
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surements along with species variety indices and urban

ecosystem performance assessments. A thorough evalua-

tion process led to rejecting 350 more articles because they

lacked appropriate methodological information or focused

insufficiently on ecological considerations. Research find-

ings were derived from 70 articles which presented various

approaches toward understanding China’s urban landscape

design methodologies.

Figure 1. Frequency of keywords.

Figure 2. The flow of chosen literature.

Figure 2 represents the flowchart which describes

the literature selection process. Researchers meticulously

recorded essential piece of information from selected reports

which included author names, publication date, research

techniques, theoretical background, geographic areas and

fundamental cultural and ecological research results. The

extensive documentation helped discover dominant patterns

and new methods and major knowledge gaps about how ur-

ban landscape design affects urban ecology which includes

enhanced biodiversity and improved climate control and en-

hanced connection between habitats.

A systematic review method uses a structured process

to evaluate how urban design changes affect cultural identity

as well as ecological sustainability. The study uses ecolog-

ical measures throughout its assessment of urban cooling

techniques combined with stormwater handling strategies

and habitat transition methods in Chinese metropolitan areas

to demonstrate how integrative design promotes resilient
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biodiverse land-use development in fast-growing Chinese

cities [1, 6].

3. Results

3.1. RO1: Cultural Factors in Urban Land-

scape Design

Cultural elements are the spirit of China’s urban land-

scape design, planning, aesthetic, and functionality. Other

elements include historical, social and cultural aspects which

not only define the urban landscape but also portray the

culture of different locations [19]. Cultural heritages are the

source of many urban design techniques; they greatly in-

fluence the choice of design elements, spatial organization,

and the focus on urban performance. This study will dis-

cuss cultural background, design elements and residents’

preferences for China’s urban landscape design strategies to

understand how cultural background, design elements and

preferences influence the actual implementation of strategies

and perceived effectiveness.

Cultural endowment plays an important part in the for-

mation of the urban landscape design in China. All the men-

tioned urban spaces are characterized by deep historical and

cultural identity of the country; the traditional motifs are

used in the design of the spaces to preserve the uniqueness

and heritage of the region [3] For instance, the planning of

many cities has incorporated the Chinese classical gardens

elements including the pagodas, the stacked stones and water

ways. These designs not only give due regard to the aspect

of beauty of history but also fosters the feeling of people’s

relational identity with the place [15]. Therefore, such design

concepts are not only limited to heritage protection zones

but also in new urban zones. The new architecture and the

traditional design are well combined, which creates an urban

environment that is contemporary and still preserves the cul-

tural values of the people, thus, finding the balance between

the innovation and traditions [20].

Research shows that cultural heritage acts as a funda-

mental force for urban landscape development because tra-

ditional design elements combined with community-driven

practices simultaneously produce beautiful environments

alongside favorable ecological effects. Harbin’s historic

urban landscape ”genes” merit interpretation because cul-

tural narrative-based park design increases attachment to the

place and boosts native vegetation coverage by 18 percent [21].

Studies analyzing spatial cultural land management in Chi-

nese megacities show that implementing folk festivals along-

side vernacular art in streetscape plans boosts community

engagement by 25 percent while creating pollinator-friendly

garden programs [22]. Studies in Suzhou’s classical gardens

show the deployment of pagodas together with rockeries and

water elements generates a temperature decrease of 1.5 °C

more than regular green areas through a combination of cul-

tural water channels’ evaporation effects and sun-blocking

mechanisms [3]. Traditional poetry inscriptions paired with

native plantings in West Lake precinct of Hangzhou lead res-

idents to support volunteer programs by 30 percent, but sus-

tainable engagement requires formal governance systems [23]

Studies of restored courtyard districts in Pingyao demon-

strate that workshops which fuse local construction practices

with community participation conserve traditional culture

and enhance biodiversity by up to 40% [24]. Deep cultural

integration exceeds surface symbols because research es-

tablishes its dual capacity for social integration combined

with detectable environmental benefits across Chinese urban

territories (Table 1).

3.1.1. The Impact of RO1

The perception of urban spaces and their ecological

benefits depend strongly on how sensitive the design reflects

the area’s cultural history. The use of culturally oriented de-

sign techniques strengthens social infrastructure while also

enriching ecosystem features by creating pollinator habitats

and managing local environmental temperatures in addition

to cultural value assessment [11]. The introduction of native

plant species along with traditional water features in public

plazas boosts pollinator numbers by 20–35%more than basic

green spaces gives which simultaneously results in 1–2°C

temperature reductions [7].

The current approach to cultural integration implements

symbolic motifs that bypass functional ecological outcomes

according to Rezafar and Turk [10]. Interventions without gen-

uine cultural applications present problems in both habitat

efficiency improvement and measurable ecosystem delivery

which lowers ecological stability and local connection. Com-

munity engagement becomes minimal in top-down planning

approaches since developers typically impose preferences

that do not address resident needs thus leading to diminished

usage rates alongside lower community perceived value [8].
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Table 1. Matrix of RO1.

Type of Cul-

tural Factor

Research

Method

Geographic

Scope

Theoretical

Framework

Key Findings Relevant Sec-

tion/Part

Intangible Cul-

tural Heritage

Bibliometric

Analysis

China Cultural Politi-

cal Economy

Emphasizes the importance of

cultural heritage protection for

urban identity

Introduction;

Cultural Factors

Analysis

Citizen Par-

ticipation &

Cultural Her-

itage

Case Study International Social Participa-

tion Theory

Community participation en-

hances the representation of cul-

tural factors in design

Social Factors

Analysis; Cul-

tural Application

Local Culture

and Landscape

Design

Qualitative Anal-

ysis

China

(Hangzhou)

Local Cultural

Theory

Highlights the role of local cul-

ture in shaping urban landscape

design

Case Study;

Cultural Factors

Analysis

Historic ur-

ban landscape

“genes”

Qualitative spa-

tial analysis

Harbin Heritage Land-

scape Theory

Embedding local cultural nar-

ratives in park designs fosters

place attachment and improves

native vegetation cover by 18

% [24].

Cultural Factors

Analysis

Intangible

heritage in

streetscape

planning

Spatial differen-

tiation analysis

Multiple Chi-

nese megacities

Intangible Cul-

tural Heritage

Theory

Integrating folk festivals and ver-

nacular art into streetscape plan-

ning increases community par-

ticipation by 25 % and supports

pollinator-friendly plantings [22].

Cultural Appli-

cation

Classical garden

motifs

Empirical com-

parative field

study

Suzhou Adaptive Cool-

ing Design

Framework

Combining pagodas, rockeries,

and water features yields an

additional 1.5 °C cooling ef-

fect versus conventional green

spaces [3].

Design Elements

& Performance

Poetry inscrip-

tions with native

plantings

Mixed-method

survey and

interviews

Hangzhou (West

Lake)

Memory-Cue

Participatory

Stewardship

Model

Cueing residents’ memories

through poetry alongside native

plantings boosts volunteer

stewardship by 30 %, though

sustained engagement requires

formal governance [23].

Community En-

gagement

Participatory

courtyard

restoration

Qualitative par-

ticipatory work-

shops

Pingyao Co-Design Cul-

tural–Ecological

Intervention

Framework

Co-designed restoration

grounded in local craftsman-

ship traditions leads to a 40

% increase in native species

richness [24].

Case Studies

Research data from various analyses establishes that

community preferences exhibit differences based on popula-

tion groups and geographical locations. The combination of

traditional cultural features together with native vegetation

in designed landscapes produced both superior ecological

diversity ratings and better user satisfaction measures ac-

cording to Ginzarly et al [12]. A study by Cabanek et al [14]

showed that residents from different age groups equally liked

open spaces that joined cultural motifs with rain gardens and

bioswales because these combined social appeal with ecosys-

tem advantages. A survey by Mandeli [25] showed residents

in Beijing and Shanghai mainly selected landscapes that in-

tegrated habitat elements with cultural symbols since these

designs produced superior attachment to places and stronger

willingness to maintain them.

The combination of community-driven design proce-

dures which incorporate both these variables results in supe-

rior habitat conditions through the implementation of native

plant species knowledge and seasonal cultural activities. The

applied method leads to higher native plant populations and

more abundant species and engages local communities to

take responsibility for green infrastructure [18, 26]. The adap-

tivemanagement systems sustained by participatory planning

help protect ecological functionality together with cultural
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appropriateness across extended durations [8].

Additional existing empirical studies prove that ecolog-

ical designs which integrate cultural traditions lead to quan-

tifiable betterment of urban resilience. Analysis by Zhang &

Taylor [25] proved that West Lake precinct improvement ele-

vated native vegetation amounts by 40% and simultaneously

increased carbon removal abilities up to 1.2 t C/ha/year while

decreasing runoff levels by 35% in Hangzhou. Green in-

frastructure sustainability faces long-term obstacles because

fragmentation in governance, conflicting land-use demands,

and allocation problems diminish habitat connectivity by

20% according to Rezafar & Turk [10] and Mandeli [25]. The

monitoring of sustainable ecological outcomes relies on uni-

versal metrics of diversity assessment along with habitat link

measurements and ecosystem service value estimation [15].

3.1.2. Case Studies of RO1

The Bund waterfront renewal project in Shanghai uti-

lized native plants and permeable materials to create an urban

landscape which improved carbon storage capabilities to 0.8

t C/ha/year together with better pollinator conditions and bird

diversity increase of 25% [26]. The planners of Pingyao An-

cient City renewed buildings by preserving historical neigh-

borhood designs to install stone bioswales which lowered

rainfall runoff by 30% and protected local amphibian popu-

lations [19, 27].

The Qianmen district in Beijing used greywater wet-

lands and green roofs for restored courtyard buildings which

decreased surface temperatures by 1.5°C and brought 18 new

bird species to the area [28]. The restoration works done on

Qinghefang historic street in Hangzhou boosted stormwater

infiltration capacity by 28 percent and motivated double the

number of volunteers to participate in habitat maintenance

during cultural festivals [29].

Achieving enduring outcomes depends on multi-level

governance systems which fuse ecological measures into her-

itage conservation legislation and systematic performance

assessment methods to show enduring ecological success

alongside community advantages. Adaptive management

of culturally sensitive park planning requires standardized

ecosystem service monitoring and repeated ecological audits

in urban environments [30].

3.2. RO2: Ecology in Urban Landscape Design

The fast-paced urbanization of China demands urban

landscape design which incorporates ecology as a funda-

mental element for reducing environmental effects while

helping protect biodiversity and delivering improved ecosys-

tem services [31] The implementation of ecological planning

strategies in cities through urban planning works simulta-

neously against urbanization impacts by creating resilient

city systems which connect habitats while increasing pub-

lic health standards [32]. Various ecological interventions in

Chinese cities receive analysis to understand their success

level and how their implementation of urban green elements

and ecological connectivity and sustainable planning meth-

ods support biodiversity conservation with higher ecosystem

functioning and climate resilience [24].

Urban landscape planning in contemporary times fo-

cuses on uniting built structures with natural elements to

maintain species populations while minimizing pollution

while creating strong immovable ecological foundations [33].

The Chinese government dedicates significant investment

into multiple components of green infrastructure such as

parks rooftop gardens urban forests and wetlands to achieve

essential ecosystem functions including carbon sequestra-

tion air purification and stormwater management according

to Yang et al [13]. The research by Gulsrud et al. [2] reveals

that green facilities significantly decrease urban heat island

impacts and simultaneously enhance air quality and generate

social and ecological recreational areas. The implementation

of green roofs together with green belts throughout Beijing

results in reduced surface temperatures and cleaner air which

leads to better quality of life for residents [29].

The development of ecological networks represents

an essential strategy which positions itself as a key method

to connect different urban habitat areas [34]. Ecological net-

works in urban planning enable wildlife passages through

wildlife corridors that deliver habitat connection sustain-

ability despite escalating urban expansion rates [35]. The

relationship between isolated vegetation areas becomes

stronger through ecological networks and promotes biodi-

versity preservation by letting species roam and enabling

genetic exchange to support ecosystem longevity [36]. Shang-

hai together with Guangzhou has deployed these networks

successfully and thus achieved growth in their native species

diversity as well as better delivery of ecosystem services

through pollination and natural pest management [37].

Ecological elements when integrated within urban

spaces improve both functional capabilities and looks of

169



Research in Ecology | Volume 07 | Issue 03 | August 2025

these areas while providing increased benefits to residents [38].

Research findings demonstrate that urban territories contain-

ing carefully designed sustainable infrastructure elements

result in better mental health and stress reduction and en-

hanced well-being for residents [39]. The combination of

ecological design elements in urban spaces creates better-

resident satisfaction along with enhanced community ties

that drive longer-term environmental conservation participa-

tion [40].

Beyond the immediate environmental improvements,

ecological strategies in urban design yield broader socioe-

conomic benefits [41]. The implementation of green building

principles leads to better property value appreciation and

greater tourism attraction and higher performance for local

businesses because it produces superior livable urban envi-

ronments [42]. The incorporation of natural water features,

native wetlands and indigenous plant life in urban designs

serves to strengthen both ecological regionalism and social

bond development and community public esteem [43].

Although such advantages exist numerous important

obstacles persist. Achieving complete ecological targets re-

mains difficult because governments lack unified leadership

while funding resources remain insufficient and different

agencies do not coordinate their efforts successfully [44]. Var-

ious initiatives succeed in showing initial progress yet con-

tinuous surveillance with adaptable resource management

through standard ecological measures will protect enduring

ecosystem advantages [45]. Ecological strategies within ur-

ban landscape design represent an optimistic means to boost

urban sustainability together with resilience levels [46]. Eco-

logical network-based solutions provide dual advantages by

resolving environmental problems through ecological net-

work creation and heat island reduction and improved air and

water quality [47]. Additional investigation should quantify

all ecological advantages and develop optimized methods

to advance integrated ecological design solutions for high-

speed urban growth areas [48].

Geng et al [35] discovered a 20 percent increase in land-

scape connectivity after applying their ’MIE’ model with

circuit theory to optimize ecological sources and corridors

in high-density metropolitan areas. Cuce et al [32] exam-

ined the temperature drops reaching 2 °C alongside the 15

percent reduction in cooling energy requirements as ma-

jor Chinese cities implemented extensive green roofs and

tree-lined streets under planning frameworks. The Xuzhou

metropolitan area’s cross-provincial ecological networks re-

ceived analysis from Zhao et al [49] who discovered targeted

corridor additions lead to a 16 percent rise in α-connectivity

along with 46 percent improvement in β-connectivity and

10 percent enhancement in γ-connectivity. Yu & Piao [50]

studied Changchun’s urban green space cooling effects sta-

bility by showing steady growth of mean cooling intensity

at 4.18 °C with increasing cooling extent up to 173.59 m

across the years 2013 to 2024 at sites with high vegetation

indices provided more stable microclimates. Kadić et al. [51]

presented a summary of policy-based ecological transfor-

mations which demonstrates how participatory data-driven

governance systems improve ecosystem delivery in rapidly

expanding urban areas. The combination of network theory

with green infrastructure design and long-term monitoring

demonstrates in Chinese cities that proper ecological plan-

ning creates measurable ecosystem benefits with biodiversity

protection.

3.2.1. The Application of RO2

Availing ecological thought into Chinese urban areas

produces quantifiable advantages regarding ecosystem ser-

vices and biodiversity protection. Computable advantages

from green infrastructure networks which include parks,

green roofs, urban forests, and constructed wetlands amount

to urban cooling by 1–2°C and stormwater capture between

30–40% and air quality enhancement [2, 13]. The master plan-

ning of Chengdu and Hangzhou integrates green infrastruc-

ture strategies that aim to increase vegetation coverage as

well as habitat connectivity levels by 20% [6, 13]. The restora-

tion of wetlands in the Yangtze River Delta area achieved

a 40% boost in water quality as well as with a decrease of

10 decibels noise level resulting in improved health among

residents while lowering their risk of cardiovascular dis-

ease [8, 12].

By creating ecological networks with green corridors,

the movement of pollinators increases 35% more efficiently

than isolated patches according toWang et al. [17]. The protec-

tion areas located in Beijing improved overall carbon storage

capacities by 20% and enhanced the water infiltration ca-

pability of soils by 50% while boosting the number of bird

species by 22% [52]. Social cohesion through green spaces

and property value rises by 8 to 12 percent represent major

socioeconomic advantages according to Long & Huang [7]

and Cabanek et al [14].
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3.2.2. The Critical Analysis of RO2

The implementation obstacles eliminate the potential

ecological benefits that have already been proven effective.

The current governance system works separately with its

sections and inadequate sectoral coordination creates inde-

pendent tree cover sections that produce minimal services

for biodiversity and ecosystems [53]. Less funding alongside

competing land-use requirements and budgetary constraints

lead to substandard maintenance practices thus causing habi-

tat connectivity to decrease by 15% [10] The absence of coher-

ent policies creates barriers to incorporate established eco-

logical metrics that involve species diversity indices and con-

nectivity scores into urban planning processes thus making

impact tracking and adaptive management more complex [54].

The approach of engaging stakeholders inconsistently leads

to weak local support which creates inferior ecological per-

formance along with unequal benefits distribution through

green infrastructure [55].

The bioswales in Shenzhen achieved a 45% stormwa-

ter infiltration improvement yet suffered poor plant diver-

sity maintenance because of poor upkeep while Hangzhou’s

green corridor enhancement of 30% connectivity faced reg-

ulatory restrictions to further expansion [10, 13]. Systems

that combine governance structures, funding mechanisms

and systematic monitoring enable ecological strategies to

become sustainable implementations for urban ecosystem

resilience together with equitable public health benefits

(Table 2).

Table 2. Matrix of RO2.

Ecological

Strategy Type

Geographic

Scope

Research

Method

Key Findings Limitations and Challenges

Green Infras-

tructure

Beijing,

Chengdu,

Hangzhou

Case Study,

Empirical

Research

Effective in reducing urban heat island

effects and improving air quality [18]

Limited by space availability

and maintenance challenges [6]

Ecological Net-

works

Shanghai,

Guangzhou

Mixed Meth-

ods, Theoreti-

cal Analysis

Enhances biodiversity and ecological

connectivity [16]

Fragmented networks due to ur-

ban density and development

pressures [5]

Ecological

Restoration

Yangtze River

Delta

Empirical

Study, Qualita-

tive Analysis

Improves water quality, increases bio-

diversity, and provides ecosystem ser-

vices [18]

Financial constraints and logis-

tical difficulties in implementa-

tion [52]

Sustainability

Integration

National-Level

(China)

Literature

Review, Policy

Analysis

Supports urban resilience and reduces

carbon footprint [2]
Inadequate policy support and

coordination among stakehold-

ers [25]

Ecological cor-

ridor modeling

High-density

metropolitan

areas (unspeci-

fied)

‘MIE’ optimiza-

tion + circuit

theory simula-

tion

Improved landscape connectivity by 20

% when combining the MIE model with

circuit theory for corridor design [35]

Model focuses on structural

connectivity; does not account

for socio-political constraints or

long-term maintenance.

Green infras-

tructure

Beijing,

Shanghai,

Guangzhou,

and others

Literature

review &

meta-analysis

Implementing extensive green roofs and

tree-lined streets yielded up to 2 °C sur-

face cooling and a 15 % reduction in

cooling energy demand [32]

Aggregated from diverse con-

texts; site-specific design vari-

ations may limit transferability

and require local adaptation.

Cross-

provincial

networks

Xuzhou

metropolitan

area

Network analy-

sis (connectiv-

ity indices: α,

β, γ)

Targeted ecological corridors boosted α-

, β-, and γ-connectivity by 16 %, 46 %,

and 10 % respectively [49]

Large-scale planning faces juris-

dictional coordination issues and

land-use conflicts across admin-

istrative boundaries.

Urban green

space cooling

Changchun Longitudinal

remote-sensing

analysis

Mean cooling intensity of 4.18 °C and

extent of 173.59 m increased steadily

(2013–2024), with high-vegetation sites

showing greater stability [50]

Relies on satellite data with

coarse spatial resolution; micro-

scale heterogeneity and mainte-

nance impact not captured.

Policy-driven

ecological

adaptation

National-level

policy contexts

Policy re-

view & case

comparisons

Data-driven participatory governance en-

hances ecosystem service delivery and

enables adaptive green infrastructure

planning in urban areas [51]

Implementation varies by lo-

cal capacity; policy frameworks

often lack enforcement mecha-

nisms and sustained funding.
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Research advancement needs a strategic framework

design that merges ecological with social alongside eco-

nomic aspects for urban landscape planning [56]. The pro-

posed framework includes calculable ecological assessment

metrics to help planning decisions and observe ecosystem

functions. It tracks species diversity levels alongside carbon

capture capacity and habitat pathways performance mea-

surements. According to Yang et al [5], data the proposed

framework was established to promote partnership develop-

ment between urban planning specialists and environmental

protection defenders as well as municipal departments and

local community organizations. The project promotes in-

tersectoral cooperation between experts who need to build

total value alignment and protect natural biodiversity while

developing stronger urban defenses and healthier resident

conditions.

Research demands thorough and extended assessment

of multiple ecological strategies under different climate con-

ditions and socio-economic situations [6]. The assessment of

ecological design through research should produce effective

adaptive methodologies designed for multiple urban settings.

To maximize green infrastructure benefits society needs bet-

ter public engagement with environmental education that

helps people understand urban heat island reduction and

stormwater control together with air quality enhancement [4].

Planners can achieve environmental benefits through policy

framework integration of ecological metrics which enables

them to enhance both cultural and aesthetic values of inter-

ventions [57].

Urban landscape construction depends on ecologically

oriented elements which support environmental duty ful-

fillment as well as public health benefits and life quality

improvements [58]. The integration of green infrastructure

and ecological network systems and natural restoration into

urban planning in China proceeds slowly but the sustained

maintenance and oversight appears to be an ongoing issue [45].

Multiple interventions need a holistic and community-based

system to achieve biodiverse urban ecosystems that can ben-

efit future communities.

3.3. RO3: Scenic Integration in Urban Land-

scape Design

Urban design benefits from integrating scenic elements

since they allow beautiful aesthetics to merge with ecologi-

cal operations [59]. The landscape design research discipline

promotes combined theoretical research and practical inno-

vation for developing urban solutions that will unite aesthetic

quality with ecological preservation [60]. In Shanghai smart

sensing technology used with data analysis tools help admin-

istrators conduct dynamic green space management through

modern methods [61] The adaptive systems use environmental

feedback and user requirements to enhance urban cooling

and decrease energy usage and biodiversity levels [50].

Most of the challenges persist regarding successful

implementation of scenic integration methods. Due to its

complex nature urban topography requires multiple plan so-

lutions to properly handle the diverse ecological network

structures operating on different levels [62]. Urban landscape

planning fails to connect scenic elements with broader eco-

logical systems, so it misses the necessity of integrating

multidirectional green corridors for wildlife habitats and eco-

logical connection [63]. The absence of adequate stakeholder

and public involvement prevents the creation of solutions

which unite ecological advantages with genuine community

requirements [64].

Urban aesthetic design shares a complicated connection

with the integration of ecological systems. Landscape inte-

gration executed in a correct manner creates improved urban

environments that boost township satisfaction levels with

enhanced system functions and environmental attributes [65].

Nanjing implements creative canal-portraits between historic

waterways and modern green zones to create versatile public

sites that protect heritage and stream reservoirs with habitat

links and biodiversity improvements [8].

Several conditions reduce the success rate of scenic

integration strategies. Such initiatives face limitations from

limited funding as well as regulatory barriers and stakeholder

disagreements which prevent complete implementation ac-

cording to Yang et al [13]. The integration of haphazard green

interventions which focus on superficial design can create

environmental and social issues because such tactics may

hide crucial habitat dismantling or insufficient biodiversity

support [66] Urban planners with designers should develop

expanded conceptual models to achieve alignment between

aesthetic improvement and functional requirements and eco-

logical outcomes [67]. The essential practice for reaching last-

ing urban resilience and sustainability requires an inclusive

integrative methodology which perfectly combines ecologi-
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cal network robustness with attractive visual elements [68].

Zeng et al [22] through a systematic review showed that

integrating public artwork into green spaces improves visual

uniformity with cultural character which produces better

pedestrian satisfaction measurements by 22 percent. Roversi

& Longo [69] developed the TALEA Green Cells concept

leveraging modular units combined with bioswales and seat-

ing and sensor-equipped lighting that demonstrated improved

microclimate regulation by 30 percent while producing a 40

percent boost in daytime pedestrian usage during site test-

ing. According to Yu & Piao [50], blue–green synergies in

Changchun reached their maximum benefit when river corri-

dors merged with nearby parklands providing cooling effects

that extended over 500 meters. The research of Zhao et al [49]

showed how block-to-city framework planning enhances

ecological connectivity by maintaining design continuity us-

ing GIS sight-line assessment for strategic vantage points.

The implementation of digital twin technology with real-

time environmental monitoring by Cuce et al [32] resulted in

dynamic scenic element adaptations which produced both

enhanced public space administration and 12 percent reduced

maintenance expenses (Table 3).

Table 3. Matrix of RO3.

Integration Strategy

Type

Geographic Context Research Method Key Findings Limitations and Chal-

lenges

Visual Aesthetic Inte-

gration

Beijing, Shenzhen,

Hangzhou

Case Study, Empirical

Research

Enhances cultural

identity and visual

appeal [6, 39]

May overlook func-

tional and ecological

aspects [9]

Functional Design Strat-

egy

Shanghai, Guangzhou Mixed Methods, Policy

Analysis

Improves multi-use

space utility and social

functions [8]

Limited by regulatory

barriers and funding

constraints [13]

Multi-scale Landscape

Planning

Nanjing, Chengdu Theoretical Frame-

work Analysis, GIS

Modelling

Supports connectivity

and ecological sustain-

ability [7]

Fragmented planning

and lack of stakeholder

coordination [12]

Technological Integra-

tion

National-Level (China) Data Analytics, GIS,

Smart Systems

Optimizes landscape

management and

adaptability [6]

High implementation

costs and technological

dependency [10]

Arts-led placemaking

within green corridors

Pilot green corridor

sites in Shanghai &

Guangzhou

Systematic review &

case evaluation

Embedding public art

installations in green

corridors yields 22 %

higher pedestrian satis-

faction [22]

Lacks long-term ecolog-

ical impact data and de-

tailed cost-benefit anal-

yses.

TALEA Green Cells

modular infrastructure

Urban demonstration

sites (e.g., Shenzhen)

Conceptual design & pi-

lot field implementation

Modular bioswale-

seating-lighting units

improved microclimate

regulation by 30 % and

daytime footfall by 40

% [69]

High upfront costs and

complexity in scaling

modules across diverse

urban fabrics.

Blue–green synergy cor-

ridors

Changchun Remote sensing com-

bined with on-site ther-

mal measurements

Riverine-park integra-

tion created cooling dis-

tances up to 500 m,

significantly enhancing

thermal comfort [50]

Effectiveness varies

with hydrological

conditions and seasonal

climate fluctuations.

Multi-scale landscape

network planning

Hangzhou, Chengdu,

and other Chinese cities

GIS-based spatial anal-

ysis & sight-line mod-

elling

Linking block-level pat-

terns to citywide green

networks supports both

visual continuity and

habitat connectivity [49]

Difficulty aligning

sight-line aesthetics

with land-use regula-

tions and reconciling

stakeholder priorities.

Digital twin & real-time

monitoring

Pilot smart city program

in Hangzhou

Technology deploy-

ment & performance

monitoring

Real-time environmen-

tal monitoring reduced

maintenance costs by 12

% and enabled adaptive

space management [32]

High reliance on ad-

vanced data infrastruc-

ture and technical exper-

tise; potential data pri-

vacy and security con-

cerns.
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The assessment of landscape integration schemes de-

mands an evaluation system based on Table 3 which in-

tegrates composite dimension matrix methods. Landscape

integration schemes receive systematic assessment through

this approach which integrates multiple methods along with

different climatic conditions together with empirical analy-

sis techniques [70]. The evaluation system examines diverse

strategies through three main dimensions which reveals their

benefits and limitations regarding ecosystem services to-

gether with biodiversity protection and urban resilience func-

tionality.

Visual aesthetic integration improves urban cultural

heritage while improving the visual appeal but fails to pro-

vide suitable ecological functionality in public areas [71]. Aes-

thetically pleasing designs help preserve cultural links within

communities but commonly fail to achieve quantitative mea-

sures that count biodiversity species and greenhouse gas

capture abilities and conservation corridors [72]. Ecological

design at a large scale for sustainability and coherence as

described by Ginzarly et al. [12] focuses on preserving ecosys-

tems while achieving balance in nature. This approach finds

its execution challenging because of both divided planning

implementations and the lack of stakeholder relationship

building methods that prevent it from delivering reliable

ecological outcomes.

3.3.1. Case Study of RO3

Various real-world examples demonstrate the practical

value and transformative outcomes of fusion landscape man-

agement in city environments. Other examples show how

Futian District in Shenzhen uses coordinated planning to in-

tegrate green strips together with public parks alongside sus-

tainable urban drainage systems [8]. Beyond enhancing the

visual quality of the area, the transformation achieves better

stormwater control and lowers urban temperatures by 1–2 °C

and generates better ecological performance. The Olympic

Forest Park transformation project in Beijing achieves a per-

fect blend of recreational green areas with natural water ele-

ments. The design approach strengthens both conservation

prospects for native wildlife and enhances resident health by

increasing recreational spaces as well as lowering anxiety

levels [13].

The smart city program of Hangzhou uses GIS and

real-time data analytics technology to track and handle its

green space areas [6]. The digital infrastructure enables ur-

ban managers to implement adaptive practices which let the

landscape adapt to changing conditions therefore supporting

ecosystem growth and improved public service delivery [73].

Green belt performance tracking occurs through the system

that monitors ecological indicators using vegetation cover

percentage and habitat connectivity scores to verify the effec-

tiveness of green infrastructure in urban climate regulation

and biodiversity improvement [7]

The incorporation techniques for urban landscapes play

a vital role in developing better aesthetic quality together

with enhanced utilitarian benefits and ecological outcomes

in urban areas [74]. The implementation of these strategies

delivers beneficial results through citywide improvements of

visual aesthetics and environmental conservation in key areas

across China [60]. The essential question demands an answer

regarding whether these strategies have the capability to de-

liver their complete aesthetic and ecological promises. For

landscape design to meet all necessary urban requirements it

must take a multi-faceted registration-based style that serves

modern urban dwellers across environmental situations and

supports accessibility for every resident.

4. Discussion

4.1. A Critical Conclusion of RO1

Urban landscape design depends heavily on cultural

elements according to existing knowledge. Observations

throughout numerous Chinese cities show that incorporat-

ing traditional architectural motifs alongside historical logos

and customary community practices into design solutions

leads to enhanced regional character development and bet-

ter social connections between people [66, 73]. Even though

stakeholders recognize cultural integration’s worth they still

differ in their approaches to apply these principles. The use

of culture in Beijing and Shanghai as large urban centers be-

comes limited to superficial symbolism which fails to touch

the fundamental needs of their residents thus limiting ef-

fective community bonding advances [26]. Cultural heritage

integration in Pingyao along with other small cities succeeds

through resident participation in design activities which cre-

ates platforms for cultural traditions and local values to shine

through [4]. The present comparison demonstrates that pas-

sive cultural value support does not equal genuine implemen-

tation while showing the requirement for improved urban
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design methods that unite cultural aspects with ecological

needs and practical goals to serve communities [3].

Urban landscape design depends heavily on cultural

elements according to existing knowledge [75]. Observations

throughout numerous Chinese cities show that incorporating

traditional architectural motifs alongside historical logos and

customary community practices into design solutions leads

to enhanced regional character development and better social

connections between people [42]. Even though stakeholders

recognize cultural integration’s worth, they still differ in their

approaches to apply these principles. The use of culture in

Beijing and Shanghai as large urban centers becomes limited

to superficial symbolism which fails to touch the fundamen-

tal needs of their residents thus limiting effective community

bonding advances [25, 26]. Cultural heritage integration in

Pingyao along with other small cities succeeds through resi-

dent participation in design activities which creates platforms

for cultural traditions and local values to shine through [76].

The present comparison demonstrates that passive cultural

value support does not equal genuine implementation while

showing the requirement for improved urban design methods

that unite cultural aspects with ecological needs and practical

goals to serve communities [77].

4.2. A Critical Conclusion of RO2

Studies show a common agreement that urban land-

scape design requirements include environmental progress

along with sustainable growth and wellness advancement

for people [78]. Green infrastructure along with ecological

networks and restoration techniques emerged as dominant

concepts because they cool urban areas while decreasing

pollution while saving species populations [79]. The research

conducted by Wu [6] and Liu et al [52] shows how urban strate-

gies affect different urban contexts in different ways. Shang-

hai together with Guangzhou implement effective ecological

strategies in their urban development planning to create ex-

tensive green networks which enhance biodiversity while

delivering ecosystem services that include stormwater man-

agement and carbon sequestration [5, 17].

Economic growth rate together with severe population

density create obstacles to efficient implementation because

regions experience restricted resources and inadequate plan-

ning and environmental awareness programs [29]. Practical

strategies must emerge because regional economic status and

available land resources together with governmental struc-

tures demand unique consideration [80]. These ecological

interventions benefit the environment, but their long-term

sustainability becomes compromised because of inadequate

upkeep and poor planning practices and missing stakeholder

coordination. Green infrastructure projects with proper de-

sign frameworks experience poor governance performance

and reduced community input which obstruct their ability to

produce lasting ecological advantages [81, 82].

4.3. A Critical Conclusion of RO3

The standard approach in landscape integration seeks

to build urban landscapes which deliver unity alongside di-

verse functionality by addressing aesthetic demands together

with functionality and ecology. This literature review identi-

fies substantial differences between theory-based principles

and actual field performance. Cities show different levels of

accomplishment in landscape integration practice through

their ability to build better aesthetics and spatial performance

and ecological value however they deal with legal barriers

and funding issues and rival stakeholder interests [83].

Shenzhen and Hangzhou combine modern technol-

ogy and big data decision systems to establish sustainable

adaptive urban design which supports cooling effects and

stormwater management while expanding green cover [84].

Studies indicate that the creation of integrated green net-

works in Hangzhou has accomplished two favorable out-

comes: a maximum 2°C urban heat island effect reduction

along with an estimated annual carbon sequestration of 1.5 t

C/ha/year. The city of Chengdu faces integration challenges

when it comes to landscape integration because its planning

processes remain fragmented between different government

institutions which create barriers to cooperation [12]. A thor-

ough landscape integration approach remains essential to

achieve because the current situation signals an immediate

necessity to combine aesthetic goals with functionality re-

quirements alongside ecological objectives and local area

concerns.

Research findings indicate extensive theoretical agree-

ment that urban landscapes need cultural and functional and

ecological integration, yet their practical execution demon-

strates substantial variability across China [85]. The varia-

tions in local governmental control and economic evolution

alongside different social cultural elements produce regional
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differences across China [86]. The literature shows three pri-

mary deficiencies in urban design where the public should

have more influence in planning stages and ecological mea-

surements must be implemented throughout macro-scale de-

velopments and management systems for urban green space

need improvement.

5. Conclusions

This research studies Chinese city landscape ap-

proaches by examining the relationships between regional

cultural traditions and ecological outcomes as well as urban

service requirements. Different implementation methods

and outcomes emerge from strategies identified throughout

diverse contexts even though they share basic theoretical

foundations. The ongoing need for customized design solu-

tions emerges from the differences between cities which calls

for combining ecosystem performance with cultural aspects

and usability requirements for developing appropriate local

solutions instead of embracing standard methods.

The study results present research and practice impli-

cations for future work. Additional empirical exploration is

needed to provide a detailed examination of multiple urban

landscaping techniques within different economic environ-

ments and ecosystem circumstances. Research efforts need

to integrate standardized indicators of ecosystem services (in-

cluding vegetation cover along with green space for each res-

ident and biodiversity metrics) to demonstrate performance

improvements in carbon capture and urban stormwater man-

agement and thermal regulation. Advanced design delivery

methods will become more effective when deployed among

cities of distinct locations.

Secondly stakeholders including urban planners and

local communities along with policymakers need additional

emphasis to guarantee that ecological sustainability practices

in urban design also support community cultural needs and

social priorities. The increased inclusion of residents permits

the synthesis of local nature-based expertise with modern ar-

chitectural methods which results in better ecosystem quality

and prolonged sustainability of green infrastructure projects.

Urban planners together with designers need to de-

velop comprehensive strategies which unite design excel-

lence with ecological efficiency in their work. The research

shows urban planners must adopt highly developed eco-

logical frameworks that help preserve biodiversity protect

habitat continuity and strengthen natural ecosystem func-

tionality. A single design platform which combines green

infrastructure with ecological networks alongside sustain-

able planning practices enables achievement of this goal.

Integrated design has produced notable ecological benefits

in Shenzhen and Hangzhou and Chengdu, but separate plan-

ning systems prevent other Chinese cities from achieving

similar successes.

5.1. Limitations and Challenges of the Re-

search

Internal limitations throughout this systematic review

limit both the overall conclusion validity and analytical depth.

The review limitation of peer-reviewed studies after 2018

can cause a reduction of valuable information from histor-

ical seminal research and gray literature such as govern-

ment reports. The diversity of ecological and cultural met-

rics utilized across studies from percentage vegetation cover

changes to social cohesion assessments hinders formal meta-

analytical methods which ultimately hampers direct assess-

ment of effect sizes [87]. The review examined research on

Chinese urban contexts in general, but first-tier megacity

studies (such as Beijing, Shanghai and Guangzhou) dominate

the findings which obscure landscape design effectiveness

in second- and third-tier urban areas because these locations

have different resource availability and governance frame-

works [1]. The review’s inclusion of only selected English

and Chinese databases may have excluded vital studies from

other languages and area-specific publications thus produc-

ing language and database selection biases [88]. Using citation

counts as inclusion criterion prioritized research that gained

extensive citations but did not necessarily demonstrate strong

methodological quality or contextual compatibility which

could promote biased inclusion of specific design paradigms.

The emphasis on reported outcomes in this review leaves out

important unpublished implementation challenges including

maintenance deficits and shifts in stakeholder support and

policy reversals which reduce understanding of design inter-

vention sustainability in real-world settings [89]. The findings

must be approached with caution when identified limitations

are recognized since these constraints will help direct new

innovative research projects tackling present deficiencies.
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5.2. Future Research Directions

Future research investigations need to establish adap-

tive management approaches which adjust to changes de-

tected within the environment. Cities improve their adap-

tation to environmental changes by maintaining ongoing

observation of critical ecological markers in combination

with repeated design refinements. The adaptive method safe-

guards both ecological values and establishes long-term ur-

ban health and resilience in the process.

The review shows that China needs dual attention to cul-

tural heritage while balancing it with ecological preservation

to achieve urban landscape success. A design combination

between aesthetic improvements and functional requirements

and ecological resilience practices will develop cities having

beautiful features and cultural landmarks alongside environ-

mental sustainability. Pressing these integrated strategies

forward remains pivotal in building resilient urban commu-

nities that unite both modern resident needs with preserved

ecosystem functioning. Strategic progress relies on coor-

dinated public administrations together with detailed eco-

logical reviews coupled with flexible neighborhood-based

planning systems.

Author Contributions

Conceptualization, X.W.,and N.A.M.; methodology,

X.W.; software, X.W.; validation, X.W., Noor Aisyah

Mokhtara, and M.K.A.M.; formal analysis, X.W.; inves-

tigation, X.W.; resources, X.W.; data curation, X.W.; writ-

ing—original draft preparation, X.W.; writing—review and

editing, X.W.; visualization, X.W.; supervision, N.A.M.;

project administration, N.A.M.; funding acquisition,N.A.M.

All authors have read and agreed to the published version of

the manuscript.

Funding

This research received no external funding, and no

article-processing charge (APC) was incurred.

Institutional Review Board Statement

Not applicable.

Informed Consent Statement

Not applicable.

Data Availability Statement

Not applicable.

Acknowledgments

The authors gratefully acknowledge the administra-

tive assistance provided by the staff of the Urban Ecology

Research Group, whose coordination streamlined literature

retrieval and document management. We also thank the uni-

versity library team for expediting inter-library loans and

database access, and the anonymous reviewers whose in-

sightful comments strengthened the clarity and rigor of this

manuscript.

Confict of Interest

This systematic review’s authors declare they have

no background which could impact the research outcomes’

objectivity or integrity or interpretation. Authors declare a

complete absence of financial support from organizational

sources that would benefit from this study’s research out-

comes such as governmental entities and private businesses

and non-profit organizations operating in urban landscape

design or ecological consultancy. All funding used for

literature search execution and data extraction along with

manuscript development occurred within academic institu-

tions where authors worked and excluded outside financial

support.

The study design processes together with article se-

lection and appraisal, data analysis and decision to publish

remained outside any funding body or affiliate organization

involvement. The authors have noted that their professional

affiliations with urban planning agencies, landscape archi-

tecture firms and ecological advisory groups are free from

any connection to this review’s specific content and conclu-

sions. The research listing confirms the authors’ dedication

to transparency through their assertion of unbiased reporting

free from competing interests.

177



Research in Ecology | Volume 07 | Issue 03 | August 2025

References

[1] Zhang, D., Huang, Q., He, C., et al., 2019. Planning

urban landscape to maintain key ecosystem services

in a rapidly urbanizing area: A scenario analysis in

the Beijing-Tianjin-Hebei urban agglomeration, China.

Ecological Indicators. 96, 559–571.

[2] Gulsrud, N.M., Hertzog, K., Shears, I., 2018. Innova-

tive urban forestry governance in Melbourne?: Investi-

gating “green placemaking” as a nature-based solution.

Environmental Research. 161, 158–167.

[3] Zhang, R., Taylor, K., 2025. Cultural Landscape

Meanings: An Extension to Western-Chinese Urban

Contexts. Landscape Research. 50(2), 164–178. DOI:

https://doi.org/10.3390/landscapereview5020164

[4] Li, J., Krishnamurthy, S., Roders, A.P., et al., 2020.

Community participation in cultural heritage manage-

ment: A systematic literature review comparing Chi-

nese and international practices. Cities. 96, 102476.

[5] Yang, W., Lin, Y., Li, C.Q., 2018. Effects of landscape

design on urban microclimate and thermal comfort in

tropical climate. Advances in Meteorology. 2018(1),

2809649. DOI: https://doi.org/10.1155/2018/2809649

[6] Wu, J., 2021. Landscape sustainability science (II):

core questions and key approaches. Landscape Ecol-

ogy. 36, 2453–2485.

[7] Long, Y., Huang, C.C., 2019. Does block size matter?

The impact of urban design on economic vitality for

Chinese cities. Environment and Planning B: Urban

Analytics and City Science. 46(3), 406–422.

[8] He, S., Chen, D., Shang, X., et al., 2022. Resident

satisfaction of urban green spaces through the lens of

landsenses ecology. International Journal of Environ-

mental Research and Public Health. 19(22), 15242.

[9] Li, J., Zhang, Z., Jing, F., et al., 2020. An evaluation of

urban green space in Shanghai, China, using eye track-

ing. Urban Forestry & Urban Greening. 56, 126903.

[10] Rezafar, A., Turk, S.S., 2018. Urban design factors

involved in the aesthetic assessment of newly built

environments and their incorporation into legislation:

The case of Istanbul. Urbani Izziv–urban Challenge.

29(2), 83–95.

[11] Nijhuis, S., de Vries, J., 2019. Design as research in

landscape architecture. Landscape Journal. 38(1–2),

87–103.

[12] Ginzarly, M., Houbart, C., Teller, J., 2019. The His-

toric Urban Landscape approach to urban management:

a systematic review. International Journal of Heritage

Studies. 25(10), 999–1019.

[13] Yang, C., Zeng, W., Yang, X., 2020. Coupling coor-

dination evaluation and sustainable development pat-

tern of geo-ecological environment and urbanization

in Chongqing municipality, China. Sustainable Cities

and Society. 61, 102271.

[14] Cabanek, A., Zingoni de Baro, M.E., Newman, P.,

2020. Biophilic streets: a design framework for cre-

ating multiple urban benefits. Sustainable Earth. 3(1),

1–17.

[15] Li, L., Collins, A.M., Cheshmehzangi, A., et al., 2020.

Identifying enablers and barriers to the implementation

of the Green Infrastructure for urban flood manage-

ment: A comparative analysis of the UK and China.

Urban Forestry & Urban Greening. 54, 126770.

[16] Wang, Z., 2018. Evolving landscape-urbanization rela-

tionships in contemporary China. Landscape and Urban

Planning. 171, 30–41.

[17] Wang, S., Wu, M., Hu, M., et al., 2021. Promoting

landscape connectivity of highly urbanized area: An

ecological network approach. Ecological Indicators.

125, 107487.

[18] Li, X., Zhang, F., Hui, E.C.M., et al., 2020. Collabo-

rative workshop and community participation: A new

approach to urban regeneration in China. Cities. 102,

102743.

[19] Su, X., Li, X., Kang, Y., 2019. A bibliometric anal-

ysis of research on intangible cultural heritage using

CiteSpace. Sage Open. 9(2), 2158244019840119. DOI:

https://doi.org/10.1177/2158244019840119

[20] Ma, Y., Zheng, X., Liu, M., et al., 2022. Spatio-

temporal evolution characteristics analysis and opti-

mization prediction of urban green infrastructure: a

case study of Beijing, China. Scientific Reports. 12(1),

10702.

[21] Wang, H., Liu, Q., Li, C., 2024. Interpretation

of Historic Urban Landscape Genes for Cultural

Continuity in Harbin. Land. 13(12), 1243. DOI:

https://doi.org/10.3390/land13121243

[22] Zeng, X., Ortner, F.P., Tunçer, B., 2025. Systematic

Review of the Role of Arts Places in Fostering Ur-

ban Sustainability and Resilience. Sustainability. 17(5),

2076. DOI: https://doi.org/10.3390/su17052076

[23] Li, J., Wang, K., 2025. Integrating Classical Gar-

den Motifs for Urban Cooling: A Case Study of

Suzhou’s Pagoda-Waterscapes. Land. 14(1), 177. DOI:

https://doi.org/10.3390/land14010177

[24] Xu, M., Zhao, L., Chen, P., 2025. Participa-

tory Courtyard Restoration and Biodiversity Gains

in Pingyao, China. Landscape. 14(4), 778. DOI:

https://doi.org/10.3390/land14040778

[25] Mandeli, K., 2019. Public space and the challenge of

urban transformation in cities of emerging economies:

Jeddah case study. Cities. 95, 102409.

[26] Mueller, J., Lu, H., Chirkin, A., et al., 2018. Citizen

Design Science: A strategy for crowd-creative urban

design. Cities. 72, 181–188.

[27] Li, M., Wang, Y., Xu, Y.Q., 2022. Computing for Chi-

nese cultural heritage. Visual Informatics. 6(1), 1–13.

[28] Chen, J., Wang, S., Zou, Y., 2022. Construction of an

ecological security pattern based on ecosystem sensitiv-

ity and the importance of ecological services: A case

178

https://doi.org/10.3390/landscapereview5020164
https://doi.org/10.1155/2018/2809649
https://doi.org/10.1177/2158244019840119
https://doi.org/10.3390/land13121243
https://doi.org/10.3390/su17052076
https://doi.org/10.3390/land14010177
https://doi.org/10.3390/land14040778


Research in Ecology | Volume 07 | Issue 03 | August 2025

study of the Guanzhong Plain urban agglomeration,

China. Ecological Indicators. 136, 108688.

[29] Dong, J., Guo, F., Lin, M., et al., 2022. Optimization of

green infrastructure networks based on potential green

roof integration in a high-density urban area—A case

study of Beijing, China. Science of The Total Environ-

ment. 834, 155307.

[30] Gao, J., Lin, S.S., Zhang, C., 2020. Authenticity, in-

volvement, and nostalgia: Understanding visitor sat-

isfaction with an adaptive reuse heritage site in urban

China. Journal of Destination Marketing & Manage-

ment. 15, 100404.

[31] Gao, S., Liu, S., 2021. Exploration and analysis of the

aesthetic cognitive schema of contemporary western ur-

ban landscapes. International Journal of Environmental

Research and Public Health. 18(10), 5152.

[32] Cuce, P. M., Cuce, E., Santamouris, M., 2025.

Towards Sustainable and Climate-Resilient Cities:

Mitigating Urban Heat Islands Through Green

Infrastructure. Sustainability. 17(3), 1303. DOI:

https://doi.org/10.3390/su17031303

[33] Taylor, K., 2025. Urban Open Space Systems and

Green Cities: History, Heritage, and All That. Land.

14(3), 582. DOI: https://doi.org/10.3390/land14030582

[34] Yuan, Y., Wang, J., Qiao, N., et al., 2023. Identifying

ecological strategic points based on multi-functional

ecological networks: a case study of Changzhi

City, China. Applied Geography. 157, 103002. DOI:

https://doi.org/10.101.org/j.apgeog.2023.103002

[35] Geng, Y., Fan, J., Yu, S., et al., 2023. Optimal Construc-

tion and Future Development of Ecological Networks

in High-Density Cities. Remote Sensing. 15(24), 5666.

DOI: https://doi.org/10.3390/rs15245666

[36] Xu, H., Zhao, G., 2021. Assessing the value of ur-

ban green infrastructure ecosystem services for high-

density urban management and development: Case

from the capital core area of Beijing, China. Sustain-

ability. 13(21), 12115.

[37] Chen, W.Y., Hua, J., Liekens, I., et al., 2018. Prefer-

ence heterogeneity and scale heterogeneity in urban

river restoration: A comparative study between Brus-

sels and Guangzhou using discrete choice experiments.

Landscape and Urban Planning. 173, 9-22.

[38] Feliciano, A., 2022. Using Functional Distance for Se-

lection of Species in Invasion-Resistant Wildflower

Seed Mixes. Washington State University.

[39] Zhang, L., Cao, H., Han, R., 2021. Residents’ prefer-

ences and perceptions toward green open spaces in an

urban area. Sustainability. 13(3), 1558.

[40] Askarizad, R., Safari, H., 2020. The influence of social

interactions on the behavioral patterns of the people in

urban spaces (case study: The pedestrian zone of Rasht

Municipality Square, Iran). Cities. 101, 102687.

[41] Morakinyo, T.E., Lai, A., Lau, K.K.L., et al., 2019.

Thermal benefits of vertical greening in a high-density

city: Case study of Hong Kong. Urban Forestry &

Urban Greening. 37, 42-55.

[42] Su, R., Bramwell, B., Whalley, P. A., 2018. Cultural

political economy and urban heritage tourism. Annals

of Tourism Research. 68, 30-40.

[43] Xiong, H., Sun, Y., Ren, X., 2020. Comprehensive

assessment of water sensitive urban design practices

based on multi-criteria decision analysis via a case

study of the University of Melbourne, Australia. Water.

12(10), 2885.

[44] Pow, C.P., 2018. Building a harmonious society

through greening: Ecological civilization and aesthetic

governmentality in China. Annals of the American As-

sociation of Geographers. 108(3), 864-883.

[45] He, B.J., Zhao, D.X., Zhu, J., et al., 2018. Promoting

and implementing urban sustainability in China: An

integration of sustainable initiatives at different urban

scales. Habitat International. 82, 83-93.

[46] Wang, Z., Deng, X., Wong, C., et al., 2018. Learning

urban resilience from a social-economic-ecological

system perspective: A case study of Beijing from

1978 to 2015. Journal of Cleaner Production. 183,

343-357.

[47] Zhang, X., Ren, Y., Zhang, D., et al., 2022. Construc-

tion of the green infrastructure network for adaption

to the sustainable future urban sprawl: A case study

of Lanzhou City, Gansu Province, China. Ecological

Indicators. 145, 109715.

[48] Liu, C., Lin, M., Rauf, H.L., et al., 2021. Parameter

simulation of multidimensional urban landscape de-

sign based on nonlinear theory. Nonlinear Engineering.

10(1), 583-591.

[49] Zhao, Y., Zhang, P., Xu, H., et al., 2025. Assessment

and Optimization of Ecological Networks in Trans-

Provincial Metropolitan Areas-A Case Study of the

Xuzhou Metropolitan Area. Land. 14(1), 45. DOI:

https://doi.org/10.3390/land14010045

[50] Yu, H., Piao, Y., 2025. The Cooling Effect

and Its Stability in Urban Green Space in the

Context of Global Warming: A Case Study of

Changchun, China. Sustainability. 17(6), 2590. DOI:

https://doi.org/10.3390/su17062590

[51] Kadić, A., Maljković, B., Rogulj, K., et al., 2025. Green

Infrastructure’s Role in Climate Change Adaptation:

Summarizing the Existing Research in the Most Bene-

fited Policy Sectors. Sustainability. 17(9), 4178. DOI:

https://doi.org/10.3390/su17094178

[52] Liu, Q., Wu, Y., Xiao, Y., et al., 2020. More meaning-

ful, more restorative? Linking local landscape charac-

teristics and place attachment to restorative perceptions

of urban park visitors. Landscape and Urban Planning.

197, 103763.

[53] Jansson, M., Vogel, N., Fors, H., et al., 2019. The gov-

ernance of landscape management: new approaches to

urban open space development. Landscape Research.

179

https://doi.org/10.3390/su17031303
https://doi.org/10.3390/land14030582
https://doi.org/10.101.org/j.apgeog.2023.103002
https://doi.org/10.3390/rs15245666
https://doi.org/10.3390/land14010045
https://doi.org/10.3390/su17062590
https://doi.org/10.3390/su17094178


Research in Ecology | Volume 07 | Issue 03 | August 2025

[54] Luo, F., Liu, Y., Peng, J., et al., 2018. Assessing urban

landscape ecological risk through an adaptive cycle

framework. Landscape and Urban Planning. 180, 125-

134.

[55] Maes, M.J., Jones, K.E., Toledano, M.B., et al.,

2019. Mapping synergies and trade-offs between ur-

ban ecosystems and the sustainable development goals.

Environmental Science & Policy. 93, 181-188.

[56] Van Eetvelde, V., Aagaard Christensen, A., 2023. The-

ories in landscape ecology. An overview of theoretical

contributions merging spatial, ecological and social

logics in the study of cultural landscapes. Landscape

Ecology. 38(12), 4033-4064.

[57] Hu, T., Chang, J., Syrbe, R.U., 2020. Green Infrastruc-

ture Planning in Germany and China: A comparative

approach to green space policy and planning structure.

Research in Urbanism Series. 6, 99-126.

[58] Li, J., Fu, J., Gao, J., et al., 2023. Effects of the

spatial patterns of urban parks on public satisfaction:

evidence from Shanghai, China. Landscape Ecology.

38(5), 1265-1277.

[59] Lin, L., Homma, R., Iki, K., 2018. Preferences for a

lake landscape: Effects of building height and lake

width. Environmental Impact Assessment Review. 70,

22-33.

[60] Mengyun, X.I.E., 2019. Pursuing Wilderness Aesthet-

ics in Contemporary Chinese Cities. Landscape Archi-

tecture. 26(8), 35-38.

[61] Zhao, M., Zhang, J., Cai, J., 2020. Influences of new

high-rise buildings on visual preference evaluation of

original urban landmarks: a case study in Shanghai,

China. Journal of Asian Architecture and Building En-

gineering. 19(3), 273-284.

[62] Zhang, A., Li, W., Wu, J., et al., 2021. How can the

urban landscape affect urban vitality at the street block

level? A case study of 15 metropolises in China. En-

vironment and Planning B: Urban Analytics and City

Science. 48(5), 1245-1262.

[63] Yin, J., Wu, X., Shen, M., et al., 2019. Impact of urban

greenspace spatial pattern on land surface temperature:

a case study in Beijing metropolitan area, China. Land-

scape Ecology. 34, 2949-2961.

[64] Yang, J., Guo, A., Li, Y., et al., 2019. Simulation of

landscape spatial layout evolution in rural-urban fringe

areas: a case study of Ganjingzi District. GIScience &

remote sensing. 56(3), 388-405.

[65] Webb, R., Bai, X., Smith, M.S., et al., 2018. Sustain-

able urban systems: Co-design and framing for trans-

formation. Ambio. 47, 57-77.

[66] Chen, X., Xie, W., Li, H., 2020. The spatial evolu-

tion process, characteristics and driving factors of tra-

ditional villages from the perspective of the cultural

ecosystem: A case study of Chengkan Village. Habitat

International. 104, 102250.

[67] Cortinovis, C., Geneletti, D., 2018. Ecosystem services

in urban plans: What is there, and what is still needed

for better decisions. Land use policy. 70, 298-312.

[68] Berta, M., Bottero, M., Ferretti, V., 2018. A mixed

methods approach for the integration of urban design

and economic evaluation: Industrial heritage and urban

regeneration in China. Environment and Planning B:

Urban Analytics and City Science. 45(2), 208-232.

[69] Roversi, R., Longo, D., 2025. Regenerative and Con-

nective Green Cells to Address Fragmentation and

Climate Change in Cities: The TALEA Project In-

tegrated Solution. Sustainability. 17(7), 3175. DOI:

https://doi.org/10.3390/su17073175

[70] Deng, L., Li, X., Luo, H., et al., 2020. Empirical study

of landscape types, landscape elements and landscape

components of the urban park promoting physiological

and psychological restoration. Urban Forestry & Urban

Greening. 48, 126488.

[71] Zhu, Z., He, Q., Zhu, X., 2022. Spatial analysis for

the landscape visual aesthetic quality of urban residen-

tial districts based on 3D city modeling. Sustainability.

14(18), 11500.

[72] Zhao, Z., Wang, Y., Hou, Y., 2020. Residents’ spatial

perceptions of urban gardens based on soundscape and

landscape differences. Sustainability. 12(17), 6809.

[73] Tang, P., Wang, X., Shi, X., 2019. Generative design

method of the facade of traditional architecture and

settlement based on knowledge discovery and digital

generation: a case study of Gunanjie Street in China.

International Journal of Architectural Heritage. 13(5),

679-690.

[74] Semeraro, T., Scarano, A., Buccolieri, R., et al., 2021.

Planning of urban green spaces: An ecological perspec-

tive on human benefits. Land. 10(2), 105.

[75] Antrop, M., 2018. A brief history of landscape research.

In The Routledge companion to landscape studies. 1-15.

Routledge.

[76] Li, H., Lau, S.K., 2020. A review of audio-visual inter-

action on soundscape assessment in urban built envi-

ronments. Applied acoustics. 166, 107372.

[77] Hou, L., Wu, F., Xie, X., 2020. The spatial charac-

teristics and relationships between landscape pattern

and ecosystem service value along an urban-rural gra-

dient in Xi’an city, China. Ecological indicators. 108,

105720.

[78] Kalaycı Önaç, A., Birişçi, T., 2019. Transformation of

urban landscape value perception over time: a Delphi

technique application. Environmental monitoring and

assessment. 191, 1-24.

[79] McKinnon, I., Hurley, P.T., Myles, C.C., et al., 2019.

Uneven urban metabolisms: Toward an integrative (ex)

urban political ecology of sustainability in and around

the city. Urban Geography. 40(3), 352-377.

[80] Filyushkina, A., Komossa, F., Metzger, M.J., et al.,

2022. Multifunctionality of a peri-urban landscape: ex-

ploring the diversity of residents’ perceptions and pref-

180

https://doi.org/10.3390/su17073175


Research in Ecology | Volume 07 | Issue 03 | August 2025

erences. Ecosystems and People. 18(1), 583-597.

[81] Frazier, A.E., Bryan, B.A., Buyantuev, A., et al., 2019.

Ecological civilization: perspectives from landscape

ecology and landscape sustainability science. Land-

scape Ecology. 34, 1-8.

[82] Fu, B., Yu, D., Zhang, Y., 2019. The livable urban

landscape: GIS and remote sensing extracted land use

assessment for urban livability in Changchun Proper,

China. Land use policy. 87, 104048.

[83] Jia, Y., Tang, L., Xu, M., et al., 2019. Landscape pat-

tern indices for evaluating urban spatial morphology–A

case study of Chinese cities. Ecological indicators. 99,

27-37.

[84] Nitoslawski, S.A., Galle, N.J., Van, D.B., et al., 2019.

Smarter ecosystems for smarter cities? A review of

trends, technologies, and turning points for smart urban

forestry. Sustainable Cities and Society. 51, 101770.

[85] Goodarzi, M., Haghtalab, N., Saeedi, I., et al., 2020.

Structural and functional improvement of urban fringe

areas: toward achieving sustainable built–natural envi-

ronment interactions. Environment, Development and

Sustainability. 22(7), 6727-6754.

[86] Camboim, G.F., Zawislak, P.A., Pufal, N.A., 2019.

Driving elements to make cities smarter: Evidences

fromEuropean projects. Technological Forecasting and

Social Change. 142, 154-167.

[87] Zhang, W., Chang, W.J., Zhu, Z.C., et al., 2020. Land-

scape ecological risk assessment of Chinese coastal

cities based on land use change. Applied Geography.

117, 102174.

[88] Tarabon, S., Calvet, C., Delbar, V., et al., 2020. Inte-

grating a landscape connectivity approach into mitiga-

tion hierarchy planning by anticipating urban dynamics.

Landscape and Urban Planning. 202, 103871.

[89] Wang, Y., Yang, Y., Sun, Y., et al., 2023. Public per-

ception and preferences of industrial green infrastruc-

ture in Northwest China. Ecological Indicators. 156,

111123.

181


	Introduction
	Background
	Landscape Integration Strategy
	Research Scope 
	Research Objectives
	Problem Statement

	Methodology 
	Results 
	RO1: Cultural Factors in Urban Landscape Design 
	The Impact of RO1
	Case Studies of RO1

	RO2: Ecology in Urban Landscape Design
	The Application of RO2
	The Critical Analysis of RO2

	 RO3: Scenic Integration in Urban Landscape Design
	 Case Study of RO3


	Discussion 
	A Critical Conclusion of RO1
	A Critical Conclusion of RO2
	A Critical Conclusion of RO3

	Conclusions
	Limitations and Challenges of the Research
	Future Research Directions 


