Session 6 Biodiversity
in urban soils: threats
and opportunities

Biodiversity reserve
as an ecosystem
service provided by
urban soils
Apolline Auclerc & Quentin Vincent

Context

HIGH
TAXONOMICAL
BIODIVERSITY

What are soil invertebrates?
Macro-invertebrates > 2mm

Coleoptera /
Dermaptera

Insects Spiders
larvae

Mesoinvertebrates
0.2 << 2mm

Mites

Centi- Millipedes

Collembola

Woodlice Earthworms

Enchytraeids

Slugs Snails

Ants

Harvestmen
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Context
Which roles played by soil invertebrates?

HIGH
FUNCTIONAL
BIODIVERSITY

Functional
processes

Soil
invertebrates

Regulation
Degradation &
Mineralization
Soil structuration
Coleman et al., 2004
Lavelle et al., 2006
Blouin et al., 2013
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Context
Which services supplied by soil invertebrates?
Functional
processes

Soil
invertebrates

Regulation
Degradation &
Mineralization
Soil structuration

HIGH
FUNCTIONAL
BIODIVERSITY

Ecosystem
services
Support
nutrient cycle, soil
formation

Regulation
production and
consommation of
greenhouse gas, organic
matter storage

Production
water supply

Coleman et al., 2004
Lavelle et al., 2006
Blouin et al., 2013
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Context
Soil
characteristics

pH

bulk density
of soil

soil
texture
water content
micro-slope

temperature variability
[Ca] and others
elements

biodisponibility of
soil contaminant

TIME (communities dynamic (dispersion, competition)

Usual driven factors of soil invertebrates communities

Bardgett, 2005
Global soil biodiv. Atlas, 2016
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Context
Soil
characteristics

soil
texture

pH

water content

bulk density
of soil

micro-slope
temperature variability
[Ca] and others
elements

biodisponibility of
soil contaminant
Quantity and quality of
litter (food or habitat) and
organic matter

Soil cover
Horizontal plant
diversity (mosaic)

light

Vertical plant
stratification
% bare soil
microclimate

Landscape
scale
species
reserve

TIME (communities dynamic (dispersion, competition)

Usual driven factors of soil invertebrates communities

Bardgett, 2005
Global soil biodiv. Atlas, 2016
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Scientific approach
What about the effect of unusual physical and chemical soil
properties of urban soils on soil communities?
• Soil properties of urban soils:
– Presence of natural and anthropogenic materials (e.g., bricks, asphalt,
sand, pavements, and demolition wastes) (Morel et al., 2015)

– Heterogeneous surface relief (microtopography) induces a mosaic
of microhabitats evolving with time: patches of bare soils, litter or plant
cover, big mounts of different contaminated or uncontaminated materials that could
be poor or rich of nutrients, acidic or alkaline.

TIME EFFECT: ecosystem evolution
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Scientific approach
What about the effect of unusual physical and chemical soil
properties of urban soils on soil communities?
• Soil properties of urban soils:
– Presence of natural and anthropogenic materials (e.g., bricks, asphalt,
sand, pavements, and demolition wastes) (Morel et al., 2015)

– Heterogeneous surface relief (microtopography) induces a mosaic
of microhabitats evolving with time: patches of bare soils, litter or plant
cover, big mounts of different contaminated or uncontaminated materials that could
be poor or rich of nutrients, acidic or alkaline.

•

In this way, from an ecological perspective,
Urban Soils might provide a high level of biodiversity service
because they offer a wide variety of habitats across time.

TIME EFFECT: ecosystem evolution
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Examples of results: soil communities description in urban soils
In situ study of invertebrates communities
of 9 polluted birch forests in France

Regulating service of polluted soils :
biodiversity

green : control forest / red: spoil heap sites / blue : derelict queries gravel and sand
orange : sludge pond / First axis : 25 % and second axis : 16 %; Monte Carlo test N = 1000 randomizations, p= 0.001

 Difference of community structure for each type of Urban sites

Auclerc, 2017
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Examples of results: soil communities description in urban soils
In situ study of invertebrates communities
of 9 polluted birch forests in France

Regulating service of polluted soils :
biodiversity

green : control forest / red: spoil heaps sites / blue : derelict queries gravel and sand
orange : sludge pond / First axis : 25 % and second axis : 16 %; Monte Carlo test N = 1000 randomizations, p= 0.001

 Impact of litter quality on soil community structure

Auclerc, 2017
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Examples of results: soil communities description in urban soils
In situ study of detritivores in a polluted
Regulating service of polluted soils : biodiversity
forest (sludge pond)

and its decomposition function

Huot, 2013

ANOVA, Tukey HSD; N=12

 Detritivores are present and allow the decomposition of litter
 Adaptation of invertebrates to special abiotic features
11

Take Home Messages
• Urban soils can serve as suitable model for integrated ecological
studies of communities’ assemblage theory across time or soil
animals’ adaptation to special abiotic features
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Take Home Messages
• Urban soils can serve as suitable model for integrated ecological
studies of communities’ assemblage theory across time or soil
animals’ adaptation to special abiotic features
• But because of the complexity of soil biodiversity itself and the
low number of below-ground organisms’ investigations, (i) the
study of Urban Sites as soil biodiversity refuges and (ii) the
knowledge of the influence of predominant ecological factors on
the colonization success of soil organisms, are still lacking
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Take Home Messages
• Urban soils can serve as suitable model for integrated ecological
studies of communities’ assemblage theory across time or soil
animals’ adaptation to special abiotic features
• But because of the complexity of soil biodiversity itself and the
low number of below-ground organisms’ investigations, (i) the
study of Urban Sites as soil biodiversity refuges and (ii) the
knowledge of the influence of predominant ecological factors on
the colonization success of soil organisms, are still lacking
 Work together to have more datas?
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Take Home Messages
• In a context of an increasing awareness of soil biodiversity
decline as ecosystems and World threat (Orgiazzi et al., 2016),
the human pressure on biodiversity in the case of Urban Sites
reclamation or in city plan has to be seriously investigated
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Today, a major question to answer is which services, Urban Sites
have to provide and how man can help the biodiversity provide
services through its conservation.
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Take Home Messages
• In a context of an increasing awareness of soil biodiversity
decline as ecosystems and World threat (Orgiazzi et al., 2016),
the human pressure on biodiversity in the case of Urban Sites
reclamation or in city plan has to be seriously investigated
Today, a major question to answer is which services, Urban Sites
have to provide and how man can help the biodiversity provide
services through its conservation.
• Ecological engineering: use the adaptation of organisms to
special features of Urban Soils for exploring the richness of using
biodiversity in sites reclamation for a sustainable approach:
Nature Based Solutions & Functional Biodiversity
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Thanks for your attention
Questions?

© A. Auclerc

9.2. Regulating services provided
by urban soils
9.2.3 Biodiversity p.213-220

And a poster....
apolline.auclerc@univ-lorraine.fr

A study of abiotic, biotic and functional
parameters of six derelict soils in the north-east
of France - towards a potential use of derelict
soils as a ressource.
Q. Vincent et al.
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Material and Methods
Sampling methods of soil invertebrates
Mesofauna

Soil core and McFadyen apparatus

Macrofauna

Mobile
At the soil surface

Less mobile
In the litter

Less mobile
In the soil

Earthworms

Mustard protocol
(2 times 300g of mustard
diluted in 10L of water)

Pitfall traps
Hand sorting in soil block
(25 cm x 25 cm x 30 cm)

Berlese apparatus

19

Decaens et al., 2013

