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Abstract

Urban ornithology in China originated in the 1980s and has developed rapidly
with the acceleration of urbanization. To comprehensively and systematically
understand the history, current status, and development trends of urban or-
nithology research in China, articles published between 1950 and 2015 were
retrieved from the China Journal Full-text Database using “urban” and “birds”
as subject terms, with 128 articles selected for review. The results demonstrate
that the number of published articles on urban ornithology has gradually in-
creased since the 1980s, rising from an annual average of 0.7 articles during
1981-1990 to 11.6 articles during 2011-2015. Study sites encompassed 57 cities
across 29 provincial-level administrative regions nationwide. The primary re-
search topics include: community structure and distribution of urban birds, key
environmental factors influencing urban birds, and conservation practices for
urban birds. The review reveals that different urban zone locations and vari-
ous habitat combinations within cities affect urban bird community structure;
environmental factors at multiple scales exert diverse influences on bird distri-
bution, reproduction, foraging, and physiology, with urbanization serving as
the primary driver affecting these environmental factors; bird habitat planning
facilitates avian conservation by protecting natural habitats within cities and en-
hancing landscape connectivity, while bird attraction techniques primarily pro-
mote bird conservation through supplementation of nesting and food resources.
However, resource constraints have resulted in relatively few long-term studies
on urban birds. Furthermore, ecosystem services provided by urban birds have
been rarely addressed in existing research. Accordingly, three prospects for the
development of urban ornithology in China are proposed: urban ornithology
research should intensify investigations into the ecological impacts of bird at-
traction measures in urban green spaces, further explore the nature experience
and environmental education values of urban birds, and promote participation
by citizen enthusiasts in long-term systematic urban ornithology surveys.

chinarxiv.org/items/chinaxiv-201805.00527 Machine Translation


https://chinarxiv.org/items/chinaxiv-201805.00527
https://chinarxiv.org/items/chinaxiv-201805.00527

Full Text

Preamble

ACTA ECOLOGICA SINICA
Vol. 38, No. 10, May 2018
DOI: 10.5846/stxb201703290546

Urban Ornithological Research in China: A Review
ZHANG Zhengkai',?2*, HUANG Ganlin!

!Center for Human-Environment System Sustainability, State Key Laboratory
of Earth Surface Processes and Resource Ecology, Beijing Normal University,
Beijing 100875, China

2School of Natural Resources, Faculty of Geographical Science, Beijing Normal
University, Beijing 100875, China

Abstract

Urban ornithological research in China began as early as the 1980s and devel-
oped rapidly with accelerating urbanization. To systematically understand the
history and trends of this field, we conducted a comprehensive review by search-
ing the China National Knowledge Infrastructure database using the keywords
“urban” and “birds” for articles published between 1950 and 2015, retrieving 128
relevant papers. Our analysis summarizes publication trends, major research
topics, and key findings in Chinese urban ornithology. Publications increased
from an annual average of 0.7 articles during 1981-1990 to 11.6 articles during
2011-2015. Studies covered 57 cities across 29 provincial-level administrative
regions. Major research topics include urban avian community structure and
distribution, effects of environmental factors on urban birds, and urban avian
conservation practices. Key findings reveal that: (1) urban-rural gradients and
different habitat groups significantly affect avian community structure; (2) envi-
ronmental factors at various scales influence bird distribution, breeding, feeding,
and physiological conditions; and (3) habitat conservation in urban areas and
bird attraction measures, such as setting up feeders, contribute to urban avian
conservation. However, long-term studies remain rare due to resource limita-
tions, and few studies have examined ecosystem services provided by urban avi-
fauna. We propose three future research directions: investigating the ecological
impacts of bird attraction measures in urban green spaces, exploring the natural
experience and environmental education value of urban birds, and promoting
citizen scientist participation in long-term systematic urban bird surveys.
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Introduction

Birds are highly sensitive to habitat composition and environmental changes,
serving as important indicator species for urban ecological environments and
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biodiversity [1]. As the most common wildlife in urban settings, birds are easily
accessible and serve as crucial mediators for urban residents to connect with na-
ture, providing educational and recreational social functions that significantly
contribute to human well-being [2-4]. Following World War II, global urban-
ization accelerated dramatically [5-6], and China’ s rapid urbanization since
the reform and opening-up period has attracted widespread interdisciplinary at-
tention [7]. Given birds’ importance to urban ecosystems and resident welfare,
urban ornithology has gained increasing research focus internationally, yielding
substantial F2 [8-9]. While Chinese ornithological research has traditionally fo-
cused on natural habitats, urban-based studies have grown rapidly with increas-
ing publications, making a systematic review essential for further advancing the
field.

1. Temporal Dynamics of Research Publications

Urban ornithology publications in China developed slowly before 2000, after
which article numbers increased rapidly. From 1981-1990, the annual average
was 0.7 articles, rising to 11.6 articles during 2011-2015. Examining research
topics, basic studies on urban birds emerged earliest and consistently produced
the highest publication numbers across all periods. Research on environmental
factors affecting urban birds began increasing rapidly after 2000, while conser-
vation practice articles remain relatively few, representing an emerging research
area.

2. Current Status of Urban Ornithology Research in China

Our review analyzed 128 articles, with Beijing and Guangxi publishing the most
studies. Provinces with 5 or more publications include additional regions. Urban
ornithology articles concentrate in zoology, biodiversity, and ecology journals,
with 58.6% published in Chinese core journals.

2.1 Geographic Distribution of Study Areas

Research sites span 57 cities across 29 provincial-level administrative regions
[Figure 2: see original paper].

2.2 Major Publishing Journals

Key journals include Zoological Research, Biodiversity Science, and Chinese
Journal of Ecology [Figure 3: see original paper].

3. Main Research Topics in Chinese Urban Ornithology

From the 128 articles, we identified three major research themes: basic research
on urban birds, environmental factors affecting urban birds, and urban bird
conservation practices . Basic research dominates Chinese urban ornithology,
and this review examines each theme’ s development.
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3.1 Basic Research on Urban Birds

As important components of urban ecosystems and indicator species [1], stud-
ies of bird ecological habits form the foundation of urban ornithology. Re-
search focuses on behavioral ecology and population ecology of common urban
species. Behavioral studies address breeding [10-14], feeding [15-16], vocaliza-
tions [17], and flight initiation distance [18]. Population studies examine abun-
dance changes and distribution [19-20]. Study species include the Eurasian Tree
Sparrow (Passer montanus), Chinese Nuthatch (Sitta villosa), Eurasian Magpie
(Pica pica), Mandarin Duck (Aiz galericulata), White Wagtail (Motacilla alba),
Chinese Blackbird ( Turdus mandarinus), Great Tit (Parus major), Light-vented
Bulbul (Pycnonotus sinensis), Brown-headed Parrotbill (Sinosuthora webbiana),
Red-flanked Bluetail (Tarsiger cyanurus), Chinese Hwamei (Garrulaz sannio),
Daurian Redstart (Phoenicurus auroreus), White-cheeked Starling (Spodiopsar
cineraceus), Yellow-billed Grosbeak (Fophona migratoria), and Rook (Corvus
frugilegus). All except the Chinese Nuthatch and Rook are common urban
species, with the Light-vented Bulbul being the most studied (14 articles). These
descriptive surveys constitute the most fundamental component of urban or-
nithology.

Bird community structure and dynamics provide the basis for understanding
urban bird-environment relationships [21]. Studies examine urban avifauna,
community structure, and seasonal or interannual dynamics. Comparisons of
bird communities across different urban green spaces or habitats are particu-
larly common. Research shows significant differences in species diversity among
habitat types. Green spaces dominated by broadleaf trees, such as schools and
parks, typically support the highest species richness and diversity, while built-
up areas and residential neighborhoods have the lowest and most homogeneous
communities [1, 22-30]. Some studies found shrub habitats had highest diversity
[31-32], while others identified wetlands as most diverse [33-35]. These varia-
tions reflect differences in dominant habitat types across study areas. Habitat
type combinations affect species richness, individual abundance, and bird assem-
blages. Habitats with well-developed tree and ground layers, or tree and shrub
layers, support more species [36]. Wetland habitats can be classified into river
beaches, shorelines, and water-filled sand pits, with river beaches supporting
wading birds, shorelines hosting common urban species, and sand pits attract-
ing swimming birds [35-36].

For urban green belts, suburban green spaces show highest bird diversity and
evenness, followed by outer suburbs, with central urban green spaces lowest
[1, 37-39]. Larger green patches with rich vegetation structure support higher
species richness [40-42], though the relationship between patch area and bird
encounter rate is not always statistically significant [43]. Human disturbance,
such as construction, pollution, and water resource exploitation, clearly reduces
bird abundance and diversity, simplifying community structure [34, 44-48].
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3.2 Environmental Factors Affecting Urban Birds

Researchers have examined habitat-bird relationships and urbanization impacts
from two perspectives, which we review accordingly. Different habitat factors
affect urban birds at multiple scales [49].

City Scale: At the city scale, bird diversity and evenness are primarily in-
fluenced by habitat patterns, including connectivity, fragmentation, and land-
scape heterogeneity. Connectivity, measured by shape index and mean min-
imum nearest-neighbor distance, affects bird movement and foraging—higher
connectivity supports more resident and migratory birds [49-53]. Fragmenta-
tion, measured by mean patch area and aggregation index, reduces habitat area
and quality, decreasing species diversity [50-51]. Landscape heterogeneity, rep-
resenting non-uniformity and variability of landscape features and measured by
Shannon diversity and evenness indices, positively correlates with bird species
richness [49-52].

Green Space and Habitat Patch Scales: At the green space scale, spatial
heterogeneity, naturalness, and human disturbance are key factors [49-50, 54-
63]. Higher spatial heterogeneity—encompassing microhabitat types, vegetation
vertical structure, and topography—increases species richness [29, 49, 54-55, 61].
Greater tree canopy cover, shrub cover, and total vegetation cover correlate
with more bird species [30, 49, 56-58, 61]. Findings on water area propor-
tion are mixed: some studies report positive effects [30, 57], while others find
no significant relationship [56, 59]. Richer plant species diversity reduces bird
dominance [61] and increases species diversity [29, 49]. Naturalness, classifying
environments into built, farmland, natural, and water areas, significantly affects
species richness—higher naturalness supports greater diversity and community
stability [29, 51, 54]. Human disturbance, indicated by visitor flow, building in-
dex, and distance from city center, negatively impacts bird density and richness
[29-30, 51, 57, 59].

At the habitat patch scale, plant composition, vegetation structure, distance
to other patches, and disturbance level influence bird occupancy. Richer plant
composition supports more species and higher diversity [63, 66-67]. Different
bird guilds—species groups with similar resource use, breeding, or vegetation
layer preferences—show distinct habitat use patterns [68]. For example, canopy-
nesting guilds prefer tree crowns, shrub-nesting guilds favor shrub layers, and
ground-nesting guilds use ground cover [59]. Multi-layered vegetation benefits
foraging and breeding [62, 66-67]. Distance to other forest patches is critical
for small birds’ reproduction and distribution, with closer distances facilitating
predator avoidance and food access [65]. Disturbance from pedestrians and
vehicles affects birds differently—most tolerate daytime disturbance but avoid
human activity at night roosts [64]. Smaller birds are more disturbance-sensitive
than larger species [49], and in highly disturbed patches, most birds prefer
foraging and roosting in tall trees to minimize impacts [64-66].

Urbanization Effects: Urbanization alters numerous environmental factors,

chinarxiv.org/items/chinaxiv-201805.00527 Machine Translation


https://chinarxiv.org/items/chinaxiv-201805.00527

ChinaRxiv [$X]

affecting habitat availability and quality for plants, insects, and other organ-
isms [70-71]. Studies focus on urbanization’ s impacts on bird distribution,
community structure, species diversity, and physiology. Urbanization inten-
sity, assessed through artificial lawn area, high-rise building coverage, hardened
ground, and population density, negatively correlates with bird abundance and
richness in commercial districts and major roads [72-75]. However, ancient build-
ing areas and low-rise residential zones with diverse vegetation and numerous
cavities maintain high bird abundance despite high urbanization [72-76]. Dis-
tance from city center serves as a comprehensive urbanization indicator, with
species richness and individual abundance increasing with distance [76-78].

Urbanization changes habitat stability and food availability [77, 79]. Building
index negatively affects ground-nesting guilds but benefits cavity-nesting species
like sparrows that nest in air conditioners [72, 76, 80-81]. Habitat stability, in-
dicated by plant community complexity, positively correlates with bird species
richness [79]. Food availability, enhanced by fruiting trees, human feeding, and
kitchen waste, increases overall bird abundance, particularly benefiting omnivo-
rous ground-foraging guilds [77-80]. Urbanization also affects bird physiology—
urban sparrows show lower body mass, higher heterophil-to-lymphocyte ratios,
and higher stress indices compared to suburban conspecifics [83], with body
condition indices significantly lower in high-rise residential areas and university
campuses than in suburbs [22].

3.3 Urban Bird Conservation Practices

Beyond regional studies, 26 review articles introduce international conservation
experiences and frameworks. Conservation practice research integrates findings
from basic studies and environmental factor research to explore planning, man-
agement, and protection measures.

Urban Biodiversity Conservation Strategies: As human-dominated land-
scapes, cities face acute conflicts between human activity and biodiversity conser-
vation. Biodiversity assessment studies evaluate green space diversity through
habitat diversity, species diversity, and saturation indices [83-84], while biodi-
versity value assessments monetize rare bird species [84]. Comprehensive sur-
veys of insects, amphibians, reptiles, and plants identify conservation challenges
including habitat destruction, pollution, lack of public awareness, and inade-
quate protection mechanisms [85-89]. Recommended measures include scientific
planning, environmental restoration, strengthened law enforcement, and public
engagement [85, 87-88].

Urban Wetland Protection: Wetland protection research addresses manage-
ment complexity, lack of coordination, weak public legal awareness, and mono-
lithic land use that reduces ecosystem services [88-96]. Solutions include clari-
fying departmental responsibilities, establishing ecological buffer zones, zoning
protected areas for multiple functions, and enhancing public awareness through
education [88-94].
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Urban Bird Habitat Planning and Design: Green spaces, though highly
natural areas [55], have been underappreciated as wildlife habitat despite their
importance for visitor nature experiences [95-96]. Bird-oriented green space
planning enhances both avian habitat and recreational experiences. Habitat
planning focuses on protecting natural habitats and increasing connectivity
through green belts, riparian corridors, and road greenways [97-101]. Green
roofs also show potential for connectivity enhancement [101]. Habitat design
targets urban wetlands and parks, emphasizing ecological restoration, soil qual-
ity improvement, and vegetation configuration tailored to different bird guilds
[102-106]. Bird attraction techniques include planting food-source plants, in-
stalling nest boxes, providing water sources, and setting up bird observation
facilities [96, 106-107]. While these techniques are now well-developed, more
case studies are needed to test and refine planning approaches.

4. Summary and Outlook

Chinese urban ornithology has advanced considerably, accumulating extensive
data in major cities and achieving progress in understanding community distri-
bution patterns and species diversity-habitat relationships. Some planners have
applied these findings to bird attraction projects with positive results [95, 102].
However, limited resources constrain long-term studies, and ecosystem services
of urban birds remain understudied. We propose three future directions:

4.1 Natural Experience and Environmental Education Value of Urban
Birds

Connecting with nature is a primary motivation for park visits [108-109]. Rich
bird diversity enhances visitor experiences and provides outdoor environmental
education opportunities, helping residents learn about local biodiversity rather
than exotic flagship species. Research should examine how different bird diver-
sity levels affect visitor satisfaction and environmental awareness, and how park
design influences nature experiences at comparable diversity levels.

4.2 Ecological Impacts of Bird Attraction Measures in Urban Parks

Despite high bird diversity in urban parks [28, 36, 50, 56, 59|, few studies
address the ecological impacts of park management on birds. Parks serve as
habitat patches providing food and shelter, yet their management differs funda-
mentally from natural reserves. Increased collaboration between planners and
ornithologists is needed to understand how design and management affect birds,
optimizing both recreational and conservation functions.

4.3 Citizen Science for Long-Term Systematic Research

Most existing studies span short timeframes (seasonal or annual), limiting un-
derstanding of long-term responses to urban landscape changes. Resource con-
straints hinder extended monitoring. Recent citizen science initiatives, such
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as coastal waterbird surveys [112-113] and the China Biodiversity Observation
Network (Sino BON), demonstrate the potential for large-scale data collection.
Leveraging urban green spaces’ accessibility to engage citizen scientists in long-
term urban bird monitoring would provide valuable data while promoting public
awareness and birdwatching activities.

5. Conclusion

This review synthesizes Chinese urban ornithology research across three core
themes: basic research, environmental factors, and conservation practices. The
field began later in China than internationally, initially dominated by zoologists
focusing on community structure, later expanding to include ecologists exam-
ining urbanization impacts and landscape architects exploring habitat design.
Future research should prioritize the natural experience and education value of
urban birds, ecological impacts of conservation measures, and citizen science
engagement. These efforts will provide scientific foundations for maintaining
urban bird habitats, enhancing ecosystem services, and improving resident well-
being, ultimately contributing to sustainable urban development.
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