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Urban biodiveristy: importance and resistance

● Urban biodiversity :  The sum of species and ecosystem diversity, genetic and habitat 

diversity in urban areas 

● Global urban population: 4.5 bil l ion (58%) ， increasing interaction between urban 

biodiversity and humans.

Dearborn and Kark 2010;  Zari 2018 



Urban biodiveristy: importance and resistance

● Urban biodiversity :  The sum of species and ecosystem diversity, genetic and habitat 

diversity in urban areas 

● Global urban population: 4.5 bil l ion (58%) ， increasing interaction between urban 

biodiversity and humans.

● A vital role in development and human l i fe, key ecological services and functions .

Dearborn and Kark 2010;  Zari 2018 



●Coexistence of loss and resilience

● Most research focus on the decline in biodiversity caused by urbanization

● Overlooks that humans and wildlife coexisted in urban areas since recorded history

Schell 2020; Simkin et al. 2022；
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●Coexistence of loss and resilience

● Most research focus on the decline in biodiversity caused by urbanization

● Overlooks that humans and wildlife coexisted in urban areas since recorded history

● Urban species exhibit high behavioral plasticity, increasing in number and spreading 

distribution, adapting to urban environments.

Schell 2020; Simkin et al. 2022；

Urban biodiveristy: importance and resistance



Monitoring Gaps and Human-Wildlife Conflicts

●Changes in urban biodiversity and human-wildlife conflicts

● Rapid changes in genetics, morphology, personality, behavior, population, distr ibution...

Basak et al. 2023; Schell et al. 2020



Monitoring Gaps and Human-Wildlife Conflicts

●Changes in urban biodiversity and human-wildlife conflicts

● Rapid changes in genetics, morphology, personality, behavior, population, distr ibution...

● All taxonomic groups are involved ,  mammals the highest proport ion

Basak et al. 2023; Schell et al. 2020



Monitoring Gaps and Human-Wildlife Conflicts

●Human-Wildlife Conflicts in cities

● Direct confl icts: attacks, harassment, traff ic accidents, etc.

● Indirect confl icts: parasites, zoonotic diseases, noise, environmental pollut ion, etc.

● Monitoring gaps, conservation challenge, and human -wildlife conflicts are 

universally present globally.

Coyote in Los Angeles Red fox in London Wild boar in Nanjing, Hangzhou, Shenzhen



Raccoon dogs (Nyctereutes procyonoides)



Raccoon dogs (Nyctereutes procyonoides)

• Noctornal activity pattern
• Solitary species
• Live in mountainous areas
• Omnivore foraging strategy



Raccoon dogs (Nyctereutes procyonoides)

• Historical distribution throughout eastern China
• Population disapeared in most urban/ suburban areas



2020: 
70+ individuals in one community



2020: 
Found in 30 residential districts



2021: 170 residential districts
2024: 300+ residential districts



Surge in Human-Raccoon Dog Conflicts in Shanghai

●Surge in Conflicts 

● Over 300 residential areas

● Distributed in all  distr icts and 

counties

● Conflicts/ complaints: 0 to 300+

● 3 Direct attack

● Tens of il legal poaching



Research and conservation goals

• Species perspective
• Is the species adapted to human environment?

• What is the population trend in near future?

• Human perspective
• How to alleviate human-raccoon dog conflict?

• What method can be used to promote coexistence?



Habitat modeling：
Revealing species’ positive association with human 

• Field techniques
• Camera trapping
• Sign transect
• GPS tracking

• Ensembling modeling approach
• Occupancy modeling
• Random forest



Species positively associated to human factors

• Positive association:
• Road density, night light, human density

• Negative association:
• Large lake, farmlands

Landscape and Urban Planning (2021)



Home range analysis: indication behavioral plasticity

（ Fleming C H et al. 2015 ）

Environment Mean
Standard 

deviation
P value

urban 10.4 10.1
0.000**

suburban 165.95 128.18

urban suburban

10% home range size
urban individuals compared to suburban ones

Environmental Research Letters (2021)



Thorough behavior change

Higher boldness level in 0.1km2

Demonstrated higher daytime activity
Solitary animal demonstrated social behavior ( e.g. allomaternal care)



Diet analysis：
Overabundant: 

wet-waste and cat food feeding

Loss of natural foraging behavior



Research and conservation goals

• Species perspective
• Species adapting to human environment

• Population modeling
• Movement tracking
• Behavioral experiment
• Diet analysis

• What is the population trend in near future?

• Human perspective
• How to alleviate human-raccoon dog conflict?
• What method can be used to promote coexistence?



Research and conservation goals

• Species perspective
• Species adapting to human environment

• Population modeling
• Movement tracking
• Behavioral experiment
• Diet analysis

• What is the population trend in near future?

• Human perspective
• How to alleviate human-raccoon dog conflict?
• What method can be used to promote coexistence?



• Habitat prediction
• Only occupied 10% 

suitable habitat
• Large habitat

patches in eastern
and northern
Shanghai

Environmental Research Letters (2022)

Habitat Prediction: more 
drastic changes to come



• Movement prediction
• Potential path overlap with metropolitian area

Environmental Research Letters (2022)

Dispersal 
corridor: 

• Seven major routs
• 42 minor routs

• Major routs confirmed 
heated conflict areas



Research and conservation goals

• Species perspective
• The species is adapting to human environment.

• The population will keep increasing.
• Habitat modeling

• Movement corridor modeling

• Human perspective
• How to alleviate human-raccoon dog conflict?

• What method can be used to promote coexistence?



Research and conservation goals

• Species perspective
• The species is adapting to human environment.

• The population will keep increasing.

• Human perspective
• How to alleviate human-raccoon dog conflict?

• What method can be used to promote coexistence?



城市生物多样性研究和保护：
填补研究空缺、支持保护实践、增加公众参与

The involvement of the public in scientific research –

whether community-driven research or global 

investigations. 



July 2019 - Pilot study

August - Popular science articles

Phase 1: 
Exploring Potential Enthusiasm of Participants



July 2019 - Exploratory communication

August - Popular science articles

September-kickstart

Phase 2: 

Kickstart



July 2019 - Exploratory communication

August - Popular science articles

September-kickstart

Phase 2: 

Kickstart, 4000 donnors, 

￥170,000 Start-up Funds



Citizen Scientist

公民科学家

Open database

数据平台

Participants

机构

Research 科研

Education 教育

Management 管理

Entertaining

娱乐接入

Academical

学术接入

Species adaptation
城市兽类的适应性

Training and course
绘本、课程

On-ground restoration
城市野地恢复Government departments

Authorities
Universities
High shool
Environmental NGOs
Residential communities
Filming companies
Illustrators
Landscape designers
and etc.
...

• 开放的数据 open-access database

• 多方参与 wide audience 

• 开放的产出类型 various outcomes

Phase3：designing a citizen science project



July 2019 - Exploratory communication

August - Popular science articles

September-kickstart

Phase 4: 

Joint effort

November - face-to-face brain storm

November - Volunteer group 

December - Support from authorities



July 2019 - Exploratory communication

August - Popular science articles

September-kickstart

Phase 4: 

Joint effort:

Residents, researchers, NGOs, 

Authorities

November - face-to-face brain storm

November - Volunteer group 

December - Support from authorities



Volunteers provide 

wildlife records



200+ volunteers

part icipated in 

camera trap survey



• A city-wide monitoring network

• Long-term monitoring

• Covering areas with different levels of urbanization

2020-2022Before 2020

Establishment of Monitoring Sites across Shanghai 



2020年7月，重新发现国家一级保护动物小灵猫
Rediscovered “local exitincted” small Indian civet in July 2020
National First Level Protected Species



2022年8月，重新发现国家二级保护动物小灵猫
Rediscovered “local exitincted” leopard cat in August 2022
National Second Level Protected Species



2023-2024, re-estimated badger distribution





112 sites,  631camera traps



貉口普查2022-2024

Raccoon dog census



2024 census

•
700 participates

•
279 valid transects

•
Transects lenghth 500km

•
93% exactly followed 
protocol





逐渐填补科研空白
Filling research gaps in China

貉生态学研究论文
Population ecology

SCI(Q1)

冲突预警研究
Human-wildlife conflict

SCI(Q1)

城市流浪动物管理
Stray animals

SCI(Q1)

居民对兽类容忍度研究
Residents’ tolerence

SCI(Q1)

保护生物学政策法规
Legislations and regulations

SCI(Q1)

容忍度研究
Residents’ tolerence

SCI(Q1)



First urban raccoon dog documentary in China

第一部和第二部中国城市貉纪录片



First urban raccoon dog illustrator book in China

第一本中国貉绘本



First and second urban raccoon dog illustrator book in China

第一本和第二本中国貉绘本



More and more school courses

越来越多的中小学课程和课题



Urban biodiversity in urban life

越来越随处可见的野生动物宣传







Mapping human mind: determining factors of attitude?

Increased familiarity improved people's tolerance 

People and Nature (2024)



Mapping human mind: determining factors of attitude?

Increased familiarity increased tolerance 

Improved attitudes (e.g. stopped feeding, 
better wet-waste control) resulted in lowered
more sustainable raccoon dog density

Conflict report decreased 300+ to 20 

People and Nature (2024)



《野生动物保护条例》2023年10月1日生效
Major suggestions be incorporated in Shanghai Wildlife Protection Law

“public participation”, “community-based management”, “educational efforts”



The monitor ing  and management  of  urban 
b iodivers i ty :  us ing  c i t i zen  sc ience to  connect  
Shanghai  res idents ,  researchers  and author i t ies

• Citizen Science Recruitment: 1,000+ citizen volunteers

• Research Outputs:7 SCI publications, 3 dissertations

• Popular Science: 2 documentaries, 2 illustrated books

• Policy Outputs: 1 municipal conservation regulations
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