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Réseaux écologiques :
Surface et Connectivité
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CBD COP-10 in Nagoya, in October 2010 by the official endorsement of ‘The Plan of
Action‘on Sub-national Governments, Cities and Othertocal Authorities for
Biodiversity’ by the €BD’s 193 Parties

... et finalement la ville

More than half of the world's population lives in cities and more than two thirds
are expected to live in cities by 2050 (UN, United Nations, 2010).

UN (United Nations), 2010. World Urbanization Prospects: The 2009 Revision. UN Department of Economic and Social Affairs, Population Division, New York.
http://esa.un.org/wup2009/unup/index.asp?panel




Pourquol la biodiversite urbaine ?

Un point de vue humain




ECOSYSTEM SERVICES

Production
U Nourriture
U Eau potable

facteurs socio-
économiques

U Bois, fibres,...
U Combustible
Support Régulation
d Cycle de Q Climat
nutrlment_s U Inondation
U Formation des [l Pestes
sols a..
U Production
Végétale Culture
... U Paysages
Q Spiritualité
U Education
U Détente

BIODIVERSITE

Influence potentielle des Intensité du lien entre les services des
écosystemes et le bien étre humain

CONSTITUENTS OF WELL-BEING

Sécurité

O Personnelle

O Acces ressources
O Catastrophes

Matériaux

O Alimentation

O Abris

O Acceés aux biens

Q... _
Liberté de

Santé choix et
Q Force actions

O Bien étre
U Environnement sain

Social
O Cohésion
0 Respect, Entraide

Source: Millennium Ecosystem Assessment

Les bénéfices que les populations humaines
obtiennent des fonctions des écosytemes




Table 1

Classification of important ecosystem services in urban areas and underdying ecosystem functions and components.

Functions and componenis

Ecosystem service

Examples

Examples of indicators/proxies

Energy conversion

into edible plants through

photosynthesis
Percolation and
regulation of runoff and
river discharge
Photosynthesis, shading,
and evapotranspiration

Absorption of sound
waves by vegetation
and water

Filtering and fixation
of gases and particulate
matter

Physical barrier and
absorption on kinetic
energy

Removal or breakdown
of xenic nutrients

Carbon sequestration and

fixation in photosynthesis

Movement of floral
gametes by biota

Ecosystems with
recreational and
educational values

Food supply
Water flow regulation
and runoff mitigation

Urban temperature
regulation

Noise reduction

Air purification
Moderation of
environmental extremes
Waste treatment
Climate regulation
Pollination and seed
dispersal

Recreation and cognitive
development

Habitat provision for animal Animal sighting

species

Vegetables produced by urban
allotments and peri-urban areas

Soil and vegetation percolate water
during heavy and /for prolonged
precipitation events

Trees and other urban vegetation
provide shade, create humidity and
block wind

Absorption of sound waves by
vegetation barriers, spedally

thick vegetation

Removal and fixation of pollutants
by urban vegetation in leaves,
stems and roots

Storm, floods, and wave buffering
by vegetation barriers; heat

absorption during severe heat waves

Effluent filtering and nutrient
fixation by urban wetlands
Carbon sequestration and storage
by the biomass of urban shrubs
and threes

Urban ecosystem provide
habitat for birds, insects,

and pollinators

Urban parks provide multiple
opportunities for recreation,
meditation, and pedagogy
Urban green space provide
habitat for birds and other
animals people like watching

Production of food (tons yr=")

Soil infiltration capacity; ¥ sealed
relative to permeable surface (ha)

Leaf Area Index; Temperature decrease
by tree cover= m” of plot trees cover
("C)

Leaf area (m?) and distance to

roads (m); noise reduction dB{A)/
vegetation unit (m)

04, 503, NO4, CO, and PM;g um removal
(tons yr~ ') multiplied

by tree cover (m?)

Cover density of vegetation barriers
separating built areas from the sea

P, K, Mg and Ca in mgkg ™" compared
to given soil/water quality standards
C0D; sequestration by trees {carbon
multiplied by 3.67 to convert to CO5)

Species diversity and abundance of birds
and bumble bees

Surface of green public spaces
(ha)/inhabitant (or every 1000
inhabitants)

Abundance of birds, butterflies and
other animals valued for their
aesthetic attributes 12




e
Quelles fonctions ?

v
_______

ECOSYSTEM SERVICES

Production

U Nourriture

U Eau potable
U Bois, fibres,...
U Combustible

Support

Régulation
o Cycle de 1 Climat
nutriments O Inondation
U Formation des o
sols 0
Q Production L 1 = 5
végetale Culture : s . -y g g ”
i
S FCOSYSTEM SERVICES | vonic
O Education BY WORKING

O Détente (OME TO TOWN " WITH NATURE

| GARY GRANT

»;h” & s

Influence potentielle des Intensité du lien entre les services des
facteurs socio- écosystemes et le bien étre humain ) S .
économiques » - N B
- WILEY-BLACKWELL
Low ——— Weak =y —
[ Medium —— Medium

I B High 1 Strong




BIOPHILIE

« Biophilia...

IS the innately emotional
affiliation of human beings to
other living organisms ....

Life around us exceeds in % ‘.
complexity and beauty wiriot §iedhen R. Kellert
anything else humanity iS " Edward O.Wilson

ever to encounter

Edward O. Wilson
The Biophilia Hypothesis

environment
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Benefit

Description

Examples

Psychological

well-being

Positive effect on

mental processes

Increased self-esteem [32.60,61]
Improved mood [58.32]

Reduced anger/frustration [62]
Psychological well-being [13,63,64]
Reduced anxiety [65]

Improved behaviour [15]

Cognitive

Positive effect on
cognitive ability or

function

Attentional restoration [12,14.46.66.67]
Reduced mental fatigue [63]

Improved academic performance [68]
Education/learning opportunities [49,55]
Improved ability to perform tasks [15]
Improved cognitive function in children [69]
Improved productivity [35,68]

Physiological

Positive effect on
physical function

and/or physical health

Stress reduction [37.70,71]

Reduced blood pressure [45,32]

Reduced cortisol levels [70]

Reduced headaches [37]

Reduced mortality rates from circulatory disease [24]

Faster healing [9]

Addiction recovery [43]

Perceived health/well-being [59]

Reduced cardiovascular, respiratory disease and long-term illness [11]
Reduced occurrence of illness [15.35]
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SOCIETE ~ SOLUTIONS ~ REFERENCES CONTACT --

al . astrance

L'immobilier fait sens

Biodiversite* & Biophilie**

En 2009, pour la premiere fois de ['histoire de 'humanité,
plus de la moitié de la population vit en ville.

Selon les prévisions des Mations Unies, le nombre de citadins devrait augmenter de 72 % dici
2050 pour atteindre 6.3 milliards et représenter 67 % de la population. La population urbaine sera
alors équivalente a la population mondiale de 2002.

Les conséquences néfastes de [urbanisation sur les écosystémes et les semvices qgu'ils nous

rendent ont créé un besoin urgent pour le développement de villes plus soutenables.

Prendre en compte la biodiversité dans les projets immobiliers.

Les vingt derniéres années ont été marquées par 'émergence de ['écologie urbaine et 'essor des
problématiques liges A la conservation de |a biodiversité en ville. Les demandes des citadins pour
plus de « MNature » en ville se font ressentir de maniére de plus en plus prégnante.

Face 3 ces enjeux 3 la fois écologigues et sociétaux, arp-astrance a développé des solutions
pour mieux prendre en compte la biodiversité dans les projets immaobiliers.

Mos offres visent & concilier aménagements, préservation de la biodiversité et usages, non

o[ e[ME[B. LY

BATIMENT DURABLE

Politique de développement durable,
RSE & Immobilier

Article en cours délaboration, merci de
votre compréhension.

Démarche environnementale &
Certification (HQE, BREEAM, LEED,
PASSIVHAUS, BBC, LBC, WELL, SKA ...)

MNos équipes de certification sont
spécialistes des enjeux, opportunités et
questions traités dans...

Commissioning & Performance
. stique
En matiére de performance énergétique,

les résultats tangibles sont issus de la
combinaison de 3...

A W s



Un regard critiqgue
sur larelation
biodiversité — services
écosystemiques
en milieu urbain
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« Connaissances: études 1) en milieux naturels ou
semi-naturels ou 2) conditions contrdlées

« Services ecosystémiques: urbains # non-urbains.
3 causes:

1) urbains: conditions biotiques et abiotiques
altérees

2) fonctionnement des especes peut avoir ete
modifié (production de graines, duree de vie,
especes exotigues,...)

3) décisions humaines et facteurs socio-
économiques




Ecosystem disservices
have been defined as ‘functions of ecosystems that are perceived as negative for human
well-being’

Tahle 2

Suggestions for UEDS indicators used in scientific literature,
UEDS Indicators References
Plants and their pollens can cause Allergenic potential of respective Lyytimdki et al, {2008, Lyytimaki and Sipila (20097, Dobbs et al. (2011),
allergies or poisoning plants Escobedo et al. (2011), Pataki et al. (2011), Arnold (201 2), Douglas (2012),

Extensively managed (green) areas are
considersd unpleasant, ugly or unsafe

Plants can decrease air quality
(emissions of VOC and PM, emissions
in course of maintenance)

Sounds, smells, and behaviour of plants
or animals cause anxiety

Maintaining green spaces generates
costs (financial, energy, opportunities)
Damage to structures people by
biological activity

Animals can be disease vectors

Plants can block views

Decrease in water quality/quantity

Harmful species damage those species
that are cared for

Urban green and blue spaces can
obstruct traffic infrastructure
Soil nutrient input

Displacement of endemic species

Introduction of invasive species

Presence of protected species can
restrict other uses of an area

Area of non-illuminated parks

Emissions of volatile organic
compounds (VOC), emissions from
maintenance activities, concentrations
of particulate matter {PM) in air
Abundance of undesired species

Maintenance cost for urban green areas

Percentage of tree species susceptible
to damage, percentage of trees yielding
fruits, number of aged trees, amount of
affected infrastructure

Geographical range of respective
diseases

Mumber and size of trees near
buildings

Amount of water used for plant growth

Mot applicable to UEDS (in agriculture,
EDS manifests as production loss, resp.
pesticide costs)

Amount of affected traffic
infrastructure

Mot applicable to UEDS {in agriculture,
EDS manifests as production loss, resp.,
amelioration costs)

Population development of endemic
species

Population development of invasive
species

Mot applicable

Mowak (2012), Roy et al. (2012), Gomez-Baggethun and Barton (2013), Kabisch
and Haase (2013), and Seamans (2013)

Bolund and Hunhammar {1999), Tzoulas et al, {2007 ), Lyytimaki et al, (2008,
Lyytimaki and Sipild (2009), Escobedo et al. (2011), Douglas (2012), Hofmann
et al. (2012), Kovacs (2012), Roy et al. (2012), Gomez-Baggethun and Barton
(2013}, and Kabisch and Haase (2013)

Bolund and Hunhammar (1999), Dobbs et al. (2011), Escobedo et al, (2011),
Manning (2011), Pataki et al. (2011), Nowak (2012), Roy et al, (2012),
Gomez-Baggethun and Barton (2013), Seamans (2013), and Franck et al. (2014)

Bolund and Hunhammar {1999}, Savard et al. (2000, Lyytimdki et al, {20087,
Roy et al. (2012), Gimez-Baggethun and Barton (2013), and Seamans (2013)
Lyytimiki et al. (2008), Escobedo et al. (2011, Kirkpatrick et al. (2011), Nowak
(2012), Roy et al, (2012), and Seamans (2013)

Lyytimaki et al. (2008), Dobbs et al. (2011), Escobedo et al. (2011), Roy et al,
(2012), and Gomez-Baggethun and Barton (2013)

Tzoulas et al, (20077, Lyytimaki et al. (2008), Escobedo et al. (2011), Douglas
[2012)

Lyytimdki et al, {2008, Kirkpatrick et al, (2011), Roy et al. {2012, and
Gimez-Baggethun and Barton (2013)

Escobedo et al. (201 1), Pataki et al, (2011), Roy et al, {2012, and Seamans
[2013)

Lyytimdki et al, {2008) and Escobedo et al. (2011)

Lyytimdki et al, {2008 and Lyytimadki and Sipild (20009)

Escobedo et al. (2011) and Pataki et al. (2011)

Escobedo et al. (2011) and Roy et al. {2012)

Escobedo et al. (2011)

Lyytimaki et al, {2008 20
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Landscape and Urban Planning 104 (2012) 356-363

Contents lists available at SciVerse ScienceDirect

Landscape and Urban Planning

ELSEVI

ER journal homepage: www.elsevier.com/locate/landurbplan

Amount of water runoff from different vegetation types on extensive green roofs:

Effects of plant species, diversity and plant structure

Ayako Nagase®*, Nigel Dunnett®!
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Contents lists available at SciVerse ScienceDirect

Journal of Environmental Management
£ il

ELSEVIER journal hamepage: www.elseviar.com/locate/jenvman

Review

Potential benefits of plant diversity on vegetated roofs: A literature review
Susan C. Cook-Patton™”, Taryn L. Bauerle®™

Table 1
Green rood =ervices and predicied smpacts of increased plant species diversiy.
Services provided by green moofs Predicted impact of dreesity on green reol performance Relevant citations
_'Ermpn:'h.rrn::idinllﬂn'n'ln'n al, 200; Teemask and Increased plant preductrnty, streciural complexmy. Del Barmo :|95_4|’: Kolb and Schrvars | 12881 "°
Pander, 2010} and mitgation of urban heat islands and cometancy of coverage will improve mofiop invelation
[Castieton et al, Z010) Creen roof plants:
= reflect more sunlight than conventional reoftops Increased productivity and comstancy of coverage will Alexandri and jones {2008["; Komar and Kashik (2003 "
+ improve rooftop imsulation increase reflectance and cooline wia evapotransoiration Loredieim et 2l (200100": Verhewen et al. (20087
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Contents lists available at ScienceDirect

Landscape and Urban Planning

journal homepage: www.elsevier.com/locate/landurbplan

Research Paper

Living roof preference is influenced by plant characteristics
and diversity

Kate E. Lee®*, Kathryn J.H. Williams?, Leisa D. Sargent®,
Claire Farrell?, Nicholas S. Williams*

HIGHLIGHTS

Living roofs with tall, green, grassy vegetation were highly preferred.

Flowers increased living roof preference.

Plant diversity increased preference overall, but decreased preference for most preferred vegetation.
Psychological restoration was associated with the most preferred living roof.

ABSTRACT

Living, or green roofs, are increasingly built in cities for their environmental benefits, however there is
little evidence about how to maximise their aesthetic appeal. Because preferences for landscapes can be
determined by vegetation characteristics we surveyed the preferences of 274 Australian office workers
using 40 living roof images which systematically manipulated plant life-form, foliage colour, flowering,
diversity and height. These preferences were compared to those for a bare concrete roof. The poten-
tial res[dra[weness of the most preferred hwng roof and the concrete roof were also assessed Results

ing to uegetatu:nn characterrstrcs The most preferred and resmratwe Iwmg roof had taller, green, grassy
and flowering vegetation, while lower-growing red succulent vegetation was least preferred. Participants

preferred a productive landscape, with green fohage and tlowening consistently preferred. Participants
with a stronger connection to nature consistently assigned higher preferences to taller, compared to
lower-growing, vegetation. Increasing diversity was associated with higher preferences overall, but
decreasing preferences for highly preferred vegetation. This research makes an important contribdtion
to understanding employee preferences in the unique context of urban living roof landscapes.



What are the Benefits of Interacting with Nature?

Lucy E. Keniger *, Kevin J. Gaston *, Katherine N. Irvine * and Richard A. Fuller

Int. J Emviron. Res. Public Health 2013. 10. 913-935

When drawing conclusions from the existing literature, this review suggests caution is appropriate.
There were several general methodological limitations that recurred throughout the body of reviewed
literature. Firstly, much of the evidence has been derived fron] self-report questimmail‘esl particularly
in the studies focused on psychological and social benefits. Secmldly.l sampling bias lmaj.f have
influenced results i some cases. especially for studies that recruited participants in situ. Thirdly. the
reviewed studies were generally conducted over relatively short time |frames leaving our understanding
of the long-term benefits of mteracting with nature unstudied. Lastly. many experimental studies did
not include an appropriate control group therefore confounding variables such as age, gender and
personal values may have influenced the results.

nature. It has been shown that interactions with nature can deliver a range of psychological well-being,
cognitive, physiological. social. tangible and spiritual benefits and that access to green space and
natural areas i1s important for facilitating activities that are beneficial for human well-being. However.
because the evidence is mostly descriptive. little 1s known about the mechanisms that are important for
delivering these benefits and so key questions still remain. What characteristics of natural settings
(¢.g.. biodiversity. level of disturbance. proximity. accessibility) are important for triggering a
beneficial interaction? How do these characteristics vary in importance between different cultures.

geographic regions and socio-economic groups? These are important directions for future research if
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Landscape and Urban Planning 103 (2011) 102-108

journal homepage: www.elsevier.com/locate/landurbplan

Contents lists available at ScienceDirect

Landscape and Urban Planning

A comparison of bee communities of Chicago green roofs, parks and prairies

NMDS2

Rebecca Tonietto*P-*, Jeremie Fant®, John Ascher¢, Katherine Ellis9, Daniel Larkin®
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) IS Journal of Applied Ecology

Jowrved of Applied Eocdagy A4, 1 1543-1649 dioa: DL LUL JIE3ES- 264 12133

FORLM

Do green roofs help urban biodiversity conservation?

Micholas 5. G. Williams"®, Jeremy Lundholnm and J. Scott Machvor

' Sohoo! of Ecogysiem and Fomat Scince, The Linkevsdy of Maboums, Righmond, Wi, 3121, Austmiin; “Depadtmant
of Bidogy, Skt Mary's Unkersty, Havly, NS B3H 303, Ganada; and “Habgy Departmand, vk Linfevsly,
Toronio, 0N M3J TF5, Comda

Summary

1. Green roofs are novel ecosystems that are increasingly common in cities. While their
hydrologic and energy saving benefits are well-established, green roofs have also been pro-
posed as having sigmficant value for conserving biodiversity.

2. We evaluate six hypotheses that describe the purported biodiversity conservation benefits
of green roofs. Green roofs largely support generalist species particularly insects, but their
conservation value for rare taxa, and other taxonomic groups espeaally vertebrates, is poorly

documented. Further, their ability to replicate biotic communities in the context of ecological

restoration 1s largely untested, as is their potential to connect ground-level habitats.

3. Synthesis and applications. Given the evidence, green roof proponents should use restraint

in claiming conservation benefits and it is premature for policymakers to consider green roofs

equivalent to ground-level urban habitats. Ecologists need to work with the industry to evalu-

ate green roof biodiversity and help design green roofs based on ecological principles to maxi-
mize biodiversity gains.
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Journal of Applied Ecology 2010, 47, 966-975

MINI-REVIEW

doi: 10.1111/j.1365-2664.2010.01857.x

Habitat analogues for reconciliation ecology in urban

and industrial environments

Jeremy T. Lundholm™ and Paul J. Richardson?

Habitats analogues

Certains des écosystemes les plus
anthropisés peuvent étre en mesure de
soutenir de la biodiversité indigene, car
ils ressemblent de facon structurelle ou
fonctionnelle aux écosystemes naturels,
aux habitats ou aux microsites qui sont
présents ailleurs.

Quarry floors colonized |

by rock barren species

Sand-mines colonized
by dune species

Peregrine falcons preying on
pigeons in urban canyons

Human influence high

A

¢ Cliff plants colonizing urban walls ;

Suburban lawns re-create tundra
habitat of Canada Geese

Analogous

Saltwater flooded peat mines
restored to salt marsh :

Saline ecosystems
spontaneously develop at  }

inland salt processing plants :

Metal-tolerant plants H
evolving in metal-rich soils
over natural deposits H

Remnant natural habitats

i Toxic industrial barrens
i devoid of vegetation

PCB contaminated soils

Nonnative species spread
i into disturbed ecosystems

Urban soils enriched
in hydrocarbons

Urban soils enriched
in heavy metals

Management jm——l-

v

Human influence low

Novel

Nonnative species spread
i into undisturbed ecosystems

Ancient biological interchanges
: caused by geological events

Naturally occurring
genetic mutations

Natural long-distance
colonization events
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3 3 , Modele Ecosystemes référence
Toiture verte semi extensive

Ecosysteme ‘libre’
Accueil de la biodiversité sauvage

Structure hétérogene et éléments
d’acceuil de la petite faune

Especes végétales natives disponibles ou
a produire (espéces rares)

Thymus pulegioides, Silene nutans, Scabiosa columbaria,
Dianthus armeria, Dianthus carthusianorum, Silene vulgaris,
Campanula rotundifolia, Leucanthemum vulgare, Papaver
argemone, Potentilla erecta, Clinopodium vulgare, Origanum
vulgare, Galium verum, Stachys officinalis, Hypericum
perforatum, Prunella vulgaris, Salvia pratensis, Anthyllis
vulneraria, Primula veris et Briza media

(Source Ecosem sprl)




Jardin d’'ombre Modele
Ecosystéemes ‘libre’ et jardiné
Zone de détente

Especes végétales natives disponibles ou
a produire (espéces rares)

Achillea millefolium, Campanula trachelium, Clinopodium vulgare, Anthriscus sylvestris,
Hesperis matronalis, Hypericum hirsutum, Prunella vulgaris, Valeriana officinalis,
Eupatorium cannabinum, Digitalis purpurea, Myosotis sylvestris, Alliaria petiolata, Succisa
pratensis, Geranium pyrenaicum, Malva sylvestris, Ranunculus acris et Primula elatior,
Polypodium vulgare, Asplenium scolopendre (Source ECOSEM sprl)

Ecosysteme référence
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Pelouses calcaires xerophiles

Substrat (calcaire, superficiel: 6-10 cm)
- 60% minéral calcaire, 20% limon argileux, 20% M.O.
-« Substrat Iéger pour toitures vertes » ZINCO

» Caorfe - cortographie de laire de répartifion des pelouses calcaires
xErophiles en Belgigue, d aprés Kuijken, E., Dufréne, M., &Tack, J_ (2003 .

:
E
s

* Bromus erectus * Erysimum chein * Fragana vesca ¢ Hieracium piloselia * Poa compressa

Brome dresse Girofiée des murailles Fraisier des bois Piloselle Paturin comprimé
Graminée vivace Herbacée vivace Herbacée vivace Herbacée vivace Graminée vivace
50cm a 1m de hauteur 20 & 80cm de hauteur 5 & 25cm de hauteur 10 & 15cm de hauteur 25-50cm de hauteur

Nectarifére et pollinifére Poliinifére et nectarifére, Nectarifére
source de fruits pourla
faune
Aoraison de mai 4 juillet Floraison de mars & avril Aoraison de avril a juillet Foraison de mai & Florgison de juin a

septembre. septembre

8y O i 4 &5 R : : , ! : oot
* Potentila neumanniana e Sedum acre ¢ Sedum album * Sedum rupestr: ¢ Teucrium chamaedrys
Potentille prinianiere Orpin acre Orpin blanc Orpin des rochers Germandrée petit-chéne

Herbacée vivace Herbacée vivace Herbacée vivace Herbacée vivace Graminée vivace

5-20cm de hauteur 4 -8cm de hauteur 10-30cm de hauteur 20 & 40cm de hauteur 10-30cm de hauteur

Nectarifére et poliinifére Nectarifére et pollinifére Nectarifére et poliinifére Nectarifére, & valeur
patrimoniale forte

Florgison de mars & juin Foraison de mai @ aolt Aoraison de juin & aoUt Aoraison de juin @ aolt  Floraison de mai &

septembre




Intérét Floraison - époque & couleur
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Dignthus corthusionorum, (Eillet des

4"l 20-50 cm NEFP
chartreux
Helignthemum nummularium, v sous-arbrisseau NEP
Helianth&éme commun rampant
Hippocrepis comosa, Fer a cheval ' 10-30cm
Can_’rpu’nufa pilersm)‘a.l'ru, Campanule & v 40-80 cm
feuilles de pecher
Digitalis lutea, Digitale a petites fleurs v 0,53 1m
Helleborus foetidus , Héllébore fétide W 20-80 cm N
Inulo conyzoe, Herbe aux mouches ' 0,5-1m
Lithospermum officingle, Grémil

.. pe fficina m 1) 30-80 cm

officinal
Silene nutans, Siléne penché v 20-50 cm N
Arenaria serpyllifolia, Sabline 3 feuilles

A 5-25cm
de serpolet
Echium vulgare, Vipérine commune B 30-80 cm M
Verbascum lychnitis, Moléne lychnite B 05al2m
Teucrium botrys, Germandrée botryde Aoub 10-40cm
Scleranthus annuus, Scléranthe annuel A 5-15cm NEP
Rumex acetosella, Petite oseille ' 10-50cm NE&F
Verbascum thapsus, Bouillon blanc B 0531-2m HNEP
Popaver argemone, Cogquelicot A 10-40em P
Argémone
Gagen villosa, Gagée des champs ') 5-20cm
Gergnium rabertanum, Géranium Herbe AouB 20-40em N
@ Robert




Figure 3 - Noue infiltrante a cunette en 20n oreux pour écouwler
lez petite épizodes pluvieux et je debut etlou la fin des épizodez
piuz rares afin d'éviter ez flagues. Source Architecture & Ofiraz.

Figure 4 - Noue infiltrants avec enrcohement linéaire en z20n
point baz afin de (imiter fappariton de faque. Ce maszaif n'est
paz drainé par une Svaouadion vers un exwioie maiz permet de
Toute (eay ztookee danz la noue et con enrcohement sera
ensuite infiltree dans je 201, Sowrce Archtecture & Chmat

Figure 5 - Noue 2 évacuation superficielle. Le zol est trés peu
permméable. Les eaux stockées sont évacudes 3 débit réguilé
VErs un exutoire via un onfice au pied de Iz noue. Cet orifice
doit étre trés réguliérement entretenu pour éviter foute
obstruction. source Achitscte & Climat

Figure & - Noue drainante sur un sol trés peu perméable. Les
eaux cstockées dans la noue cinfiltrent dans le csubstrat
cuperficiel et cont drainées dans un masaif qui évacue les eaux
3 débit réguié vers un exutoire. Scurce Archeectue & CAmat.

Figure § - Noue mixte, 2 la foiz infiltrante et drainante, sur un ol
moyennement perméable. Sourcs Architacturs & Climat.



Nom commun

Mégaphorbiaies

Sol riche (en éléments minéraux et organiques)

Sols humides, crues périodiques (en bords de ruisseaux),

pauvre en azote

Cycle de vie Hauteur

Intérét biodiversité faunistique

Floraison

Rosaceae
Ranunculaceae
Hypericaceae
Lamiaceae
Caprifoliaceae
Apiaceae
Lythraceae
Primulaceae
Onagraceae
Onagraceae
Asteraceae
Asteraceae
Polygonaceae
Cyperaceae
Poaceae
Poaceae
Typhaceae
Urticaceae
Poaceae
Polygonaceae
Fabaceae
Caryophyllaceae
Fabaceae
Juncaceae
Polygonaceae
Poaceae

Filipendula ulmaria
Thalictrum flavum
Hypericum tetrapterum
Stachys palustris
Valeriana repens
Angelica sylvestris
Lythrum salicaria
Lysimachia vulgaris
Epilobium parviflorum
Epilobium hirsutum

Eupatorium cannabinum

Cirsium oleraceum
Persicaria bistorta
Carex acutiformis
Phalaris arundinacea
Phragmites australis
Sparganium erectum
Urtica dioica

Holcus lanatus
Rumex acetosa

Vicia cracca

Lychnis flos-cuculi
Lotus uliginosus
Juncus effusus
Persicaria bistorta
Dactylis glomerata

Fausse Spirée
Pigamon des rives

Millepertuis a quatre ailes

Epiaire des marais
Valériane rampante
Angélique sauvage
Herbe aux coliques
Grande Lysimaque
Epilobe a petites fleurs

Epilobe a grandes fleurs

Eupatoire chanvrine
Cirse maraicher
Renouée bistorte
Fausse Laiche aigue
Baldingere faux-roseau
Roseau commun
Rubanier dressé
Grande ortie

Petite fenasse

Oseille

Vesque craque

Silene fleur de coucou
Lotier des fanges
Jonc diffus

Renouée bistorte
Dactyle pelotonné

vivace
pérenne
vivace
vivace
vivace

environ1lm
souvent>1m
30-60 cm
40cmalm
30cmal.50m

bisannuelle 'souvent>1m

vivace
vivace

vivace
vivace
vivace
vivace
vivace
vivace
vivace
vivace
vivace
vivace
vivace
vivace
vivace
vivace
vivace
vivace

50cmalm
50cmalm
30cma80cm
souvent>1m
6-12dm

jusqu'a 1,50 m
20cma80cm
40cmalm
80cm a200cm
3-5m
50cmalm
50cmalm
40cma80cm
30cmalm
1-2m, grimpante
Hémicryptophyte érigé (<1m)
30cma80cm
40cm a8 cm
20cma80cm
20cm a 1 métre

NetP
NetP
NetP

NetP
NetP

NetP
NetP
NetP
NetP
NetP

NetP

NetP

NetP
NetP
NetP

NetP

Ja F MaiAv  Mai JuinJuilAoS O N D
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