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Urban biodiveristy: importance and resistance

e Urban biodiversity: The sum of species and ecosystem diversity, genetic and habitat
diversity in urban areas

e Global urban population: 4.5 billion (58%) , increasing interaction between urban

biodiversity and humans.

Latin America

. ¥« :
‘ 80% sub-Sa Afric “ % J

Australia/ /}
Oceania Dearborn and Kark 2010; Zari 2018
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Benefits
to nature

Benefits
to humans

Major Motivations for Urban Biodiversity Conservation

Preserve local biodiversity in an urbanizing environment and

protect important populations or rare species
Create stepping stones or corridors for natural populations
Understand and facilitate responses to environmental changes

Connect people with nature and provide environmental education

Provide ecosystem services

Fulfill ethical responsibilities

Improve human well-being




Urban biodiveristy: importance and resistance

e Coexistence of loss and resilience

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

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

Schell 2020; Simkin et al. 2022;
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Monitoring Gaps and Human-Wildlife Conflicts

eChanges in urban biodiversity and human-wildlife conflicts

e Rapid changes in genetics, morphology, personality, behavior, population, distribution...
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Monitoring Gaps and Human-Wildlife Conflicts

e Human-Wildlife Conflicts In cities

e Direct conflicts: attacks, harassment, traffic accidents, etc.
e Indirect conflicts: parasites, zoonotic diseases, noise, environmental pollution, etc.

e Monitoring gaps, conservation challenge, and human-wildlife conflicts are
universally present globally.

Red fox in London Wild boar in Nanjing, Hangzhou, Shenzhen
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e Historical distribution

in most urban/ suburban areas
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Research and conservation goals

* Species perspective
* |s 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
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Species positively associated to human factors

 Positive association:

* Road density, night light, human density

* Negative association:
* Large lake, farmlands
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Home range analysis: indication behavioral plasticity

urban individuals compared to suburban ones

100 200 300 400 500 O 100 200 300 400 500
x (km) x (km)

Environment Mean Stapdgrd P value
deviation

urban 10.1
suburban 128.18

0.000**

Environmental Research Letters (2021)



Thorough behavior change

level in 0.1km?
Demonstrated

Solitary animal demonstrated

( e.g. allomaternal care)
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Anthropogenic

Site : Bird Mammal Plant Invertebrate
1tems
F-Ul 0.630 0.065 0.370 1.000 0.478
F-U2 0.636 0.182 0.273 0.818 0.455
F-U3 0.833 0.000 0.444 1.000 0.333
F-S1 0.455 0.045 0.318 0.955 0.409
F-S2 0.588 0.118 0.176 1.000 0.529
Cross tabs with Chi-square of environment x anthropogenic items
Ove ra b u n d a nt : anthropogenic
Environment items Total
F T
burb 0 20 19 39
suburban E 15.1 23.9 39.0
b 0 24 51 75
uroan E 28.9 46.1 75.0
1 1 Total 44 70 114
Loss of natural foraging behavior a0 003

oven dried
for 2h




Research and conservation goals

* Species perspective
* Species adapting to human environment
Population modeling
Movement tracking
Behavioral experiment
Diet analysis



Research and conservation goals

* Species perspective

 What is the population trend in near future?



* Habitat prediction
* Only occupied 10%
suitable habitat
e Large habitat
patches in eastern
and northern
Shanghai

Environmental Research Letters (2022)
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Dispersal
corridor:

* Seven major routs
* 42 minor routs

* Major routs confirmed
heated conflict areas

Legend

- Known raccoon dog distribution

------- Potential movement corridor

:I District boundary

Movement probability
pr— Less likely

- Highly possible

ey
e Kilometers
0 2.5 5 10

Environmental Research Letters (2022)



Research and conservation goals

* The population will keep increasing.
* Habitat modeling
* Movement corridor modeling



Research and conservation goals

* Human perspective
 How to alleviate human-raccoon dog conflict?
* What method can be used to promote coexistence?
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The involvement of the public in scientific research —
whether community-driven research or global
investigations.



July 2019 - Pilot study

Phase 1:

August - Popular science articles

7 medium and low areas -

Exploring Potential Enthusiasm of Participants
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July 2019 - Exploratory communication September-kickstart

August - Popular science articles

Phase 2:
Kickstart, 4000 donnors,
¥ 170,000 Start-up Funds




Participants

A

Government departments
Authorities
Universities

High shool
Environmental NGOs
Residential communities
Filming companies
Illustrators

Landscape designers
and etc.

Entertaining

[=| v

Species adaptation

B A E N 1

Training and course

2R, RE

On-ground restoratiorn

Wi R E

Phase3: designing a citizen science project
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November - Volunteer group

. December - Support from authorities

3
. Phase 4:
1 Joint effort
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November - Volunteer group

August - Popular science articles

November - face-to-face brain storm

December - Support from authorities

Phase 4:
Joint effort:

Residents, researchers, NGOs,

Authorities
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Establishment of Monitoring Sites across Shanghal

* A city-wide monitoring network Ry \
« Long-term monitoring -
 Covering areas with different levels of urbanization ,
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2024 census

700 participates
279 valid transects
Transects lenghth

93% exactly followed
protocol
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Filling research gaps in China

o TREMTRIORR SRR
egislations and regulations

imal
SCI(01) Stray animals

SCI(Q1)
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Predicting future distributions and dispersal pathways for P EO P LE
precautionary management of human-raccoon dog conflicts in a
metropolitan landscapes = NA I U R E
. <

Volume 6 | Issue3 | June 2024

A path to human-raccoon dog harmony: Identifying factors
influencing the tolerance of urban residents in Shanghai

of the raccoon dog towards a neglected species

Qiangian Zhao' Yihan Wang'© | Lejie Wu! Yidi Feng?® | Yuhan Li?
Zhuojin Zhang' @ | Qing Zhao® Fang Wang!

Abs
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Population ecology Residents’ tolerence Human-wildlife conflict Residents’ tolerence
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First urban raccoon dog documentary in China
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First urban raccoon dog illustrator book in China
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First and second urban raccoon dog illustrator book in China
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More and more school courses

CESTE AL S i F

1N,

. ’\\.ﬂflﬁ"i_’ .




Urban biodiversity in urban life
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improved people's tolerance

Feeding
Tendency

R?=0. 310

Risk
R2=0. 668

Familiarity\‘ > Tolerance

R>=0. 147

Benefit

People and Nature (2024)



increased tolerance
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better wet-waste control) resulted in lowered

People and Nature (2024)
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Shanghai Municipal People's Congress
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Major suggestions be incorporated in Shanghai Wildlife Protection Law
“public participation”, “community-based management”, “educational efforts”
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Shanghai residents, researchers and authorities

1,000+ citizen volunteers
7 SCI publications
2 documentaries
1 municipal conservation regulations
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Thank you!

Citizen Scientists




