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Urbanization: a big challenge

e Urban areas are expanding at an unprecedented speed
e Gradual growth in the proportion of people inhabiting cities (un. 2014. world urbanization prospects)
e Transitions from the countryside to cities
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e Currently, urban areas cover only 5% of Earth’s surface, BUT...
 50% of the world’s population lives in cities (70% by 2050) (UN. 2014. World urbanization prospects)
e 80% in Europe
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Urbanization: a big challenge

* REVIEW

REVIEW: BIODIVERSITY

Global Biodiversity Scenarios for the Year 2100
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Fig. 1. Relative effect of major drivers of chang-
es on biodiversity. Expected biodiversity change
for each biome for the year 2100 was calculat-
ed as the product of the expected change in
drivers times the impact of each driver on
biodiversity for each biome. Values are averag-
es of the estimates for each biome and they are
relative to the maximum change, which
from change in land use. Thin bars are
errors and represent variability among
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Panama City, Panama. 1930s vs Present day. (Image Source: SkyscraperCity & MagnificTravel)



http://www.skyscrapercity.com/showthread.php?t=499618
http://magnifictravel.com/bestemmingen/panama/panama-voorbeeldreis

Urbanization: effects

Major effects But...
* Deep changes in space and time  Cities are the habitat where we (humans)
* Habitat loss and fragmentation live, work, socialize and reproduce
e Strong environmental filtering e Most of the knowledge are form the N-
* Biotic homogenization hemisphere
/ * Heatisland * We have an increasing responsibility toward

o . nature conservation in cities
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Urban biodiversity conservation

Cities are also associated to:

» Hotspot of biodiversity (Seto et al. 2012, PNAS)
* Endemic species (Ives et al. 2016, Global Ecology and Biogeography)
* To some taxonomic groups are favoured, e.g. bees (Hall et al. 2017, Conservation Biology)
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[...] Cities also need to play their part in conserving
global biodiversity, as urban growth is increasingly

R concentrated in biodiversity hotspots.

Strategy Biodiversity Switzerland That in addition to the various ecosystem services for

urban populations.
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Goals of the talk

Try to understand some of the mechanisms that drive biodiversity and species
assemblages in cities and possible effects on ecosysem functions.

I’ll try to answer the following questions:
* Which biodiversity?
e For whom?
e For what?
e How?

I’'m going to start with few theories/concepts -> examples -> perspectives




Species assembly rules

Regional
species pool
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How do species assemble in cities?
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Biol. Rev. (2012), 87, pp. 111-127.
doi: 10.1111/}.1469-185X.2011.00187.x
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Ecological assembly rules in plant
communities—approaches, patterns

and prospects
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How do species assemble in cities?

Species assembly rules

Regional
species pool
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How do species assemble in cities?

Species assembly rules

Regional
species pool
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+ Distance
+ Biogeography /-
+ Fragmentation

eHistorical legacy

Dispersal \
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traits , » Competition
= Mutualism
Biotic filter
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Performance
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*Microclimate
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How do species assemble in cities? o . S

The origin of urban communities: From the regional species

(A) (D) pool to community assemblages in city

Urban
Agricultural

B Forest Reglonal pOOI Bertrand Fournier® | David Frey® | Marco Moretti®

Rl e

O Regional species pool

(B) Urban pool - Body size
D Rk & O Allotments

Gardens ** - MObIlIty
or -
Bi:)(\:f\?nfields - PhenOIOgy
Green Roofs %% - Feeding preferneces
- Reproduction

- Abiotic tolerance

Urban green spaces (UGS)
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How do species assemble in cities?

(A)
O Regional species pool :J\;:i?ntural
B Forest
B Water
(B)
Allotments
Gardens
@ Parcs
Brownfields

Green Roofs

(D)

Regional pool

o
B

Regional
species pool
(535 spp)

(164 spp; 31%)

Urban pool
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¥

Bees
Trait
ACTIVITY TIME Earlierp
Longer
Boby size Larger™
FEEDING PREFERENCES ~ Generalist
TONGUE LENGTH Shorter
NESTING MODE Renter
Mason\/
Parasite\/
VOLTINISM Polymorph/
SOCIAL STATUS Social
Polymorph/M
NICHE BREATH Larger
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How do species assemble in cities?

(A)

(B)

Urban
Agricultural
B Forest
B Water

O Regional species pool

Allotments
Gardens
Parcs
Brownfields
Green Roofs

(D)
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(447 spp)
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Carabid beetles
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How do species assemble in cities?

(B)
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How do species assemble in cities?

Species assembly rules

Regional
species pool

XBAOT XU O
¢ELBLALIADD

[

:[B)Eserlac;mphy g * Temperature 2 *Historical legacy
- Fragmentation Abiotic filter j «Microclimate

& +Habitat loss
° eFragmentation

Dispersal \
l Response + Feeding interactions
traits , » Competition
* Mutualism

Biotic filter

Stochastic events

S

'

Performance

Local * Bk
community hAA D

16
adapted from: Aronson et al. 2016. Ecology, 97, 29523



How do species assemble in cities?

Species assembly rules

Regional
species pool
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Socio-economic aspects

Social investment in ecological

community composition

Strong Dispersal &
environmental environmental
filtering facilitation

| Self-assembly of |- * Facilitated
'r the local B assembly of local

° H &_-~- .
community (a) *- o community (o) |§
Dispersal limitation,

environmental filtering

Ecological aspects

Swan et al. 2011.1ln Niemela J. (ed.)
Handbook of Urban Ecology



www.bettergardens.ch Policy and regulations?

/) & Social norms, attitudes?
5 Perceived behavioral control?

What are the factors
influencing gardeners’

behavior? /

Restoration, well-being, Species richness, Soil quality, physical and
social cohesion etc. pollination, pest-control etc. chemical properties etc.

4 N
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Urban gardens as a model system

Domestic gardens_(N=42)

" "-3 ; : . l':_at ,., i ; f\i'.. e
e i" ® Allotment gardens

® Domestic gardens




Local (garden) scale: high vs. low management intensity

Landscape scale: amount impervious area within 250 m radius

/ 7
7 7’

Laser scan data (LiDAR) as measure of the vertical woody structure
(St.Dev. of the laser reflection height)

Increasing amount of green within 250 m radius é

21




How much biodiversity did we find?

85 gardens (allotments + domestic gardens)

”%:; Plants (spontaneous & cultivated)
n;-% e N species: ca. 1’100
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How much biodiversity is over there?

Green age —0—
85 gardens (allotments + domestic gardens) ¢4 ophication [mg P] —o—
Plants (spontaneous & cultivated)  Selar exposition [h] N
N species: ca. 1’100 @ g Urbanization [*K] —p—
e Mean: 119 W Surface [m?] —o—
e Max: 204 Type of garden ®
e Min: 52 e N. habitat types —0—
Management intensity | _.._ | |

-0.2

-0.1 0.0 0.1 0.2

Regression coefficient
+95% confidence interval
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How much biodiversity is over there?

85 gardens (allotments + domestic gardens)

Invertebrates (13 weeks)

e N species: ca. 1’200

e N individuals: ca. 147’000
* Mean: 142
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How much biodiversity is over there?

85 gardens (allotments + domestic gardens)

Domestic gardens vs Allotments

% Invertebrates (13 weeks)

e N species: ca. 1’200

200
200

»
© €
0 “Glb + N individuals: ca. 147°001 § § _ o
O T © L
* Mean: 142 £ 9"
v .2
e Max: 201 < g3 8
e Min: 53 2 -
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* @ e Plant Species Management

I richness intensity
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Do human factors influence the number of invertebrate species
and how?

= positive signif.
- negative signif.

n.s.
Garden
Biodiverstiy outcome
Management
o intensity —0.27** l_
ardener 2
R=027 I . Invertebrate | X ® @
Attitude towards o.45* Plant species N ‘t W
L : i 0.23** P s
biodiversity T richness o —
) R2=0.52 X i
Habitat R*=0.57 -
heterogeneity
R2=0.47

I

Garden type

Urban
intensity

City landscape

26
Frey 2019 PhD thesis



But why people care about biodiversity in garden?

Number of
plant species

-0.127
Being
away
PRS item 1 Perceived
b Fasci- restora- Self-reported
/ nation tiveness restoration
PRS item 2 (PRS)
PRS item 3 /
"~/ com pa-
tI-bH'It'l,f Control variables:
/ Biodiversity preference
PRS item 4 Age
Gender
Employment status
Job status

Young et al. 2020 Land Urb Plan, 198,2103777




Since biodiversity is important to people, can people quantified it?

Lawn

Meadow

2.1 Which of the following pictures looks maost like your
lzwn does inci

1 Thers & no W in my ganen.

[0 My ke looks mosf similar bo this pictre.

l

[0 My kwn looks mosE simiiar bo this pictre.

l

[ My i looks:m DSt Smilar bo this pacturs.

l

|umummmmmmmmmm
meadow does around the beginning of summer?

[ There is no meadowin my gamen.

My meadow looks most similar fo This pidure.

e
My meadow looks most similar fo s pidure.

Table 1

Multiple linear regressions models with th
species richness (of all, native, cultivated and
and (mainly) garden-owner reported habitat he

Flower bed

2.3 Which of the following pictures looks maost like your
Flower beds do in summer?

C1  Thers are no fowsr Dads in my ganden.

1 My Tower beds look most simdar to ihis picrs

(standardized) additive<udex variables from the visual sur
ntaneous plants) as #Cpendent variable. The explanato.
“.arban gardens. SE: Standard

eity. N =

Vegetable bed

‘2.4 Which of the following pictures looks most like your
‘vegatable patches do in summer?

] Thee are no vegelatie paiches in my garen.

(] My vegelabie patches look most simitar to this picturs.

] My vegetabic palches iook Mot similar to this picure.

C1 My veqetabis patches Inok most similar fo this pcture.

Structure item

% @

Unclipped

M Berry patch []
hedge
L
29
Gravel areas Wild /
N (paths, 0O neglected area
patios, dry

areas)

Which of these clements are present in your garden? (multiple answers possible)

Clipped hedge
(e.g. Thuja

ey

Ponds or

0 0

streams
spL)

#

Drywall or wire
mesh cages
(without

mortar)

estions as explanatory variables and actual plant
1ables are garden-owner reported plant species richness

Dependent variable of each model Intercept Reported plant species richness Reported habitat heterogeneity Explained variance (Adjusted B%)
B SE B2 SE Ba SE R
Model 1: © 4747 002 | 008" 0.02 017" 0.02 0.50
All plants
Model 2: 4147 0.03 0.08" 0.03 0.187 0.03 0.46
Native plants
Model 3: @ 4.28 0.04 | 012 0.04 0.23 0.04 0.42 NS = not significant.
Cultivated plants ** p <« 0.01
: 3.67 0.03 —0.00™" 0.03 012" 0.03 0.15 o
#x P o< 0.001.
eous plants
28
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What type of green do people prefer?




What type of green do people prefer?

www.biodiverCity.ch




What type of green do people prefer?
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What type of green do people prefer?

www.biodiverCity.ch
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What type of green do people prefer



What type of green do people prefer?




What type of green do people prefer?




e q green do

e B capt

Non entrare nel tappeto verde!
Ne pas entrer dans le gazon!
Bitte Rasen nicht betreten!
Please keep off the grass!




What type of green do people prefe




Plants and People in Urban Systems [PAPPUS]
“How human and biophysical factors jointly shape biodiversity and nature’s contributions to people in cities”

Horticultural and regional plant species pool Marcel Hunziker, WSL
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Biophysical factors Human factors Social science
Abiotic Plant A :
filter preference i
/ N 7 Y Angela Bearth, ETHZ
Dispersal [_Plant response Planting '
' limitation traits -
Landscape ecology decision
and modelling '\ 4 N [TA Interventions
Biotic Management _
interactions decision @~
Marco Moretti, WSL Urban plant species pool Consumer behaviour
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Biodiversity of Nature contributions | - Michael Siegrist , ETH Zurich

other organisms to people (NCPs) 38
Moretti et al., Sinergia project, in prep.




What have we learned?

Total population (%)

1) Urbanization is growing at an unprecedented rate.
We need to understand how urbanization affect biodiversity and . (S

1950 1960 1670 1980 1690 2000 2010 2AR0 2030

integrate it into biodiversity conservation strategies

2) Integrating social-ecological aspects will allow us to improve our
understanding of urban biodiversity

3)
effects on urban ecosystem functioning

4) The use of integrated approaches based on functional traits
sensitive to biophysical and human factors can lead us toward
a more predictive urban ecology
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