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Programme de la matinée

10h-10h15: Accueil et introduction
Présentation des principales orientations de la Métropole

par Daniel Breuiller, Vice-président délégué à la mise en valeur du patrimoine naturel et paysager, à
la politique de la nature et à l’agriculture en ville

10h15-11h: Témoignages d’acteurs
La nature en ville dans la Métropole: retours d’expérience de collectivités et tour de table des
expériences et des attentes

11h-11h45: Eclairages
Nature et résilience dans la Métropole: quoi, pourquoi, comment ?
par Luc Abbadie, professeur d’écologie à l’UPMC et directeur de l’Institut d’écologie et des sciences
de l’environnement de Paris (iEES)

Panorama des solutions d’adaptation et d’atténuation
par Marc Barra, écologue, Agence de la biodiversité en Île-de-France – IAU IDF

11h45-12h15: Echanges et conclusion de la matinée
Daniel Breuiller, Vice-président délégué à la mise en valeur du patrimoine naturel et paysager, à la
politique de la nature et à l’agriculture en ville
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Métropole et résilience

Relever les défis de la Métropole résiliente

• Une diversité d’enjeux à l’échelle métropolitaine: changement climatique,
urbanisation, croissance démographique, modes de vie, densité de population et
d’activités…
Vulnérabilité aux vagues de chaleur, inondations, tempêtes, mauvaise qualité de l’air,
perturbation des écosystèmes, etc.

• Construire la Métropole par la résilience: « Un territoire résilient est entendu comme
un territoire en mouvement, capable:
- d’anticiper des perturbations, brutales ou lentes, grâce à la veille et à la
prospective,
- d’en minimiser les effets,
- de se relever et rebondir grâce à l’apprentissage, l’adaptation et l’innovation,
- d’évoluer vers un nouvel état en équilibre dynamique préservant ses
fonctionnalités ». (Cerema)

• Appréhender la nature comme un facteur de résilience, source de solutions
d’atténuation et d’adaptation face aux changements globaux
De nombreux services écologiques, productifs et récréatifs: préservation et développement de
la biodiversité, effet d’îlot de fraîcheur, bien-être, cadre de vie, approvisionnement en
ressources, etc.

31/01/2018
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Le Plan climat de la Métropole

31/01/2018

Une triple ambition d’ici 2050
(Délibération CM2017/12/08/08 adoptée en Conseil le 8 décembre 2017)

1. Atteindre la neutralité carbone

2. Respecter les recommandations de l’Organisation Mondiale de la
Santé sur la qualité de l’air

3. Adapter le territoire aux changements climatiques

Une vision pour l’avenir du territoire

• Une démarche de territoire, résultat d’une mobilisation collective

• A concrétiser par des actions opérationnelles à court et moyen terme
dans plusieurs domaines
Qualité de l’air, mobilité durable, habitat, activités, énergie, consommation,
alimentation, déchets, adaptation au changement climatique
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Les actions nature en ville 

- Inscrire les enjeux Climat Air Energie lors du Schéma de Cohérence
Territoriale Métropolitain – SCoT (AT4)
Végétalisation, désimperméabilisation des sols, gestion alternative des eaux pluviales,
préservation et développement des espaces naturels, préservation et développement des
surfaces agricoles, etc.

- Elaborer et animer un Plan Alimentation Durable Métropolitain (CAD3)
Restauration publique, soutien aux circuits-courts, alimentation durable, lutte contre le gaspillage
alimentaire, coopération avec les agriculteurs franciliens, etc.

- Intégrer les risques climatiques dans la requalification des espaces publics
et les nouveaux projets urbains (ACC1 et ACC2)
Guide méthodologique pour les collectivités, réseau de « référents climat air énergie », appel à
projets résilience climatique, etc.

- Redonner une place à l’eau et à la nature dans la ville (ACC4)
Reconstitution des continuités écologiques des cours d’eau, préservation et développement de la
nature en ville: réseau nature en ville, charte de l’arbre, stratégie de résilience, etc.

- Créer un maillage d’îlots de fraicheur au sein de la Métropole (ACC3)

Le Plan climat de la Métropole

31/01/2018
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Nature en ville et SCoT métropolitain

Inscrire les enjeux de nature dans la planification
métropolitaine

• Une vision politique de l’aménagement et du développement du territoire
métropolitain

• Un cadre de référence et de mise en cohérence de l’ensemble de la planification
stratégique métropolitaine (PMHH, PCAEM, etc.)

• Des recommandations précises et chiffrées à destination des PLU territoriaux
Trame verte et bleue, végétalisation, désimperméabilisation des sols, gestion alternative des
eaux pluviales, préservation et développement des surfaces agricoles, etc.

31/01/2018
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La stratégie Nature de la Métropole

4 priorités d’intervention
(Délibération CM2017/10/19/02 adoptée en Conseil le 19 octobre 2017)

1. Renforcer la connaissance et la préservation du capital naturel de la MGP
Meilleure connaissance de la biodiversité et des écosystèmes, prise en compte des enjeux nature
dans les documents de planification et les projets d’aménagement

2. Construire l’agglomération durable de demain
Consolidation de la TVB, augmentation de la surface d’espaces plantés, meilleure accessibilité des
espaces de nature, création de nouveaux espaces de nature

3. Développer et valoriser une agriculture urbaine durable au sein de la MGP
Restauration des milieux agricoles, développement des circuits-courts, augmentation des surfaces
d’agriculture urbaine, promotion de pratiques durables

4. Promouvoir une Métropole verte exemplaire et attractive
Communication, animation, formation, mise en réseau, accompagnement technique et financier,
innovation

31/01/2018
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La stratégie Nature de la Métropole

5 actions à court terme

1. Intégration de la stratégie Nature à l’élaboration du SCoT Métropolitain
 Ateliers de travail dans le cadre de l’élaboration du SCoT

2. Mobilisation du Fonds d’Investissement Métropolitain (FIM) et du Fonds Nature
(minimum 1 million €) dédié aux actions de préservation et de développement d’espaces
de nature
 Informations sur le FIM à retrouver sur le site de la Métropole:
http://www.metropolegrandparis.fr/fr/content/le-fonds-dinvestissement-metropolitain-fim

3. Renaturation de cours d’eau et étude de réhabilitation de rus

4. Réalisation d’un atlas de la biodiversité métropolitaine et d’une charte de l’arbre
 Création d’un groupe de travail pour l’élaboration du cahier des charges de
l’atlas de la biodiversité

5. Mise en place d’un incubateur « nature en ville »

31/01/2018
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La stratégie Nature de la Métropole

Des réseaux et des partenariats
Des initiatives à court terme:

- Création d’un réseau métropolitain « nature en ville » pour les élus et les services
 Organisation et valorisation d’événements en commun
 Réflexion avec Natureparif et d’autres organismes à un programme de travail

pour la zone dense

- Partenariat avec le réseau Urban Climate Change Research Network (UCCRN),
réseau mondial de scientifiques sur la ville et le changement climatique: participation
à l’atlas de la biodiversité, formations, projets de recherche…

- Partenariat avec le réseau France urbaine, notamment sur les questions de « nature
en ville » et d’agriculture urbaine

- Partenariat à venir avec CDC Biodiversité autour du programme Nature 2050:
l’objectif est de restaurer et préserver des espaces naturels jusqu’en 2050, à partir de
financements d’entreprises privées et publiques

 Appel aux collectivités pour proposer des sites de restauration

- Partenariat avec Enlarge your Paris autour du projet « Le sentier fermier du Grand
Paris », visant à réaliser une transhumance urbaine et des événements culturels

 Appel aux collectivités pour proposer des sites d’étape de la transhumance

31/01/2018
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all models with a RI of 1, while the interaction of feeding guild
and time was found in 36% of the models (RI = 0.43), and the
interaction of body mass and time was also retained in 56% of
the models but with a RI of 0.46. Finally, the interaction
between habitat and time was retained in 9% of the candidate
model set (RI = 0.01). These results suggest that abundance
quartile is a better predictor of population trajectory than
major feeding guild, habitat type or body mass.

Model averaged parameter estimates
The model averaged parameter estimates also highlight how
changes in abundance with time are strongly affected by
abundance quartile (Table S5; Quartile and time interaction),
with the steepest declines being in Q4 (b = !1.56, SE = 0.24)
followed by Q3 (b = !0.761, SE = 0.222) and Q2 (b =
!0.505, SE = 0.191) (Q1 as the base level), while species
within Q1 showed an increase in abundance with time
(b = 0.718, SE = 0.139, Q2 as base level). All quartile interac-
tions with time were significant (at a = 0.001), and reflect the
patterns in the actual data (Fig. 2) with declines within Q2,
Q3 & Q4 and increases in Q1 when variable quartiles were
used. When considered by feeding guild, while we found con-
siderable decreases in granivores we found no statistically sig-
nificant changes in abundance with time (Table S5; Fig. S3).
In terms of habitat type, we found no significant changes in
abundance with time (Table S5; Fig. S4). To ensure that our
results were not biased in anyway by the use of interpolated
data for the 28 species with some missing data, we ran the
models with these data omitted and found no change to our
general conclusions (Table S6).

Sensitivity analysis
The models proved to be very robust to both the species com-
position used within the analysis and random changes in the
abundance estimates used in the models. Removing up to 50
species reduced the R2

GLMM(m) from 0.299 (SD = 0.0006) to
0.282 (SD = 0.075) (Fig. S5, Table S7). Altering all of the
abundance estimates between 1 and up to a maximum of 30%
(the change in abundance was chosen randomly between
1 and the maximum at each of 100 iterations) reduced
R2

GLMM(m) from 0.249 (SD = 0.101) to 0.210 (SD = 0.006)
(Fig. S6, Table S8).

Changes by quartile
When quartile was assigned on a yearly basis (variable quar-
tiles) 69 species stayed in the same quartile, 67 species occupied
2 quartiles and 8 species occupied three quartiles, over the
30 year study period. Of those that did move between quar-

Table 2 Changes in estimated avian biomass (Tonnes) within Europe
between 1980 and 2009 (a) Total changes and changes by quartile when
species composition of each quartile is allowed to vary with time. (b)
Changes by quartile when species composition of each quartile is fixed in
year 1

Quartile
Year 1
(Tonnes)

Year 30
(Tonnes)

Change
(Tonnes)

Proportion of
change

(a)
Total 93084 86037 !7047
Q1 3476 4274 798 0.092
Q2 9225 7637 !1588 0.184
Q3 18223 13141 !5082 0.588
Q4 62159 60986 !1174 0.136
(b)
Q1 3476 5298 1823 0.102
Q2 9225 11066 1841 0.103
Q3 18223 19988 1765 0.099
Q4 62159 49685 !12475 0.697
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Fig. 1 Total changes in abundance and biomass of birds considered by
the PECBMS. Each point represents the totalled abundance estimates of
144 species from 1980 to 2009. Lines represent the fitted values from a
general additive model (red – degrees of freedom = 10, blue – degrees of
freedom = 3). Linear regression reveals a significant decrease in both
abundance (b = !9.89 9 106, t = !6.127, P < 0.0001) and biomass
(b = !133.51, t = !2.074, P = 0.0474) over the 30 year study period. Box
and whisker plots represent the variation generated by randomly altering
each abundance estimate " 1 & 20% for 100 iterations.
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all models with a RI of 1, while the interaction of feeding guild
and time was found in 36% of the models (RI = 0.43), and the
interaction of body mass and time was also retained in 56% of
the models but with a RI of 0.46. Finally, the interaction
between habitat and time was retained in 9% of the candidate
model set (RI = 0.01). These results suggest that abundance
quartile is a better predictor of population trajectory than
major feeding guild, habitat type or body mass.

Model averaged parameter estimates
The model averaged parameter estimates also highlight how
changes in abundance with time are strongly affected by
abundance quartile (Table S5; Quartile and time interaction),
with the steepest declines being in Q4 (b = !1.56, SE = 0.24)
followed by Q3 (b = !0.761, SE = 0.222) and Q2 (b =
!0.505, SE = 0.191) (Q1 as the base level), while species
within Q1 showed an increase in abundance with time
(b = 0.718, SE = 0.139, Q2 as base level). All quartile interac-
tions with time were significant (at a = 0.001), and reflect the
patterns in the actual data (Fig. 2) with declines within Q2,
Q3 & Q4 and increases in Q1 when variable quartiles were
used. When considered by feeding guild, while we found con-
siderable decreases in granivores we found no statistically sig-
nificant changes in abundance with time (Table S5; Fig. S3).
In terms of habitat type, we found no significant changes in
abundance with time (Table S5; Fig. S4). To ensure that our
results were not biased in anyway by the use of interpolated
data for the 28 species with some missing data, we ran the
models with these data omitted and found no change to our
general conclusions (Table S6).

Sensitivity analysis
The models proved to be very robust to both the species com-
position used within the analysis and random changes in the
abundance estimates used in the models. Removing up to 50
species reduced the R2

GLMM(m) from 0.299 (SD = 0.0006) to
0.282 (SD = 0.075) (Fig. S5, Table S7). Altering all of the
abundance estimates between 1 and up to a maximum of 30%
(the change in abundance was chosen randomly between
1 and the maximum at each of 100 iterations) reduced
R2

GLMM(m) from 0.249 (SD = 0.101) to 0.210 (SD = 0.006)
(Fig. S6, Table S8).

Changes by quartile
When quartile was assigned on a yearly basis (variable quar-
tiles) 69 species stayed in the same quartile, 67 species occupied
2 quartiles and 8 species occupied three quartiles, over the
30 year study period. Of those that did move between quar-

Table 2 Changes in estimated avian biomass (Tonnes) within Europe
between 1980 and 2009 (a) Total changes and changes by quartile when
species composition of each quartile is allowed to vary with time. (b)
Changes by quartile when species composition of each quartile is fixed in
year 1

Quartile
Year 1
(Tonnes)

Year 30
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Change
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(a)
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Fig. 1 Total changes in abundance and biomass of birds considered by
the PECBMS. Each point represents the totalled abundance estimates of
144 species from 1980 to 2009. Lines represent the fitted values from a
general additive model (red – degrees of freedom = 10, blue – degrees of
freedom = 3). Linear regression reveals a significant decrease in both
abundance (b = !9.89 9 106, t = !6.127, P < 0.0001) and biomass
(b = !133.51, t = !2.074, P = 0.0474) over the 30 year study period. Box
and whisker plots represent the variation generated by randomly altering
each abundance estimate " 1 & 20% for 100 iterations.
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all models with a RI of 1, while the interaction of feeding guild
and time was found in 36% of the models (RI = 0.43), and the
interaction of body mass and time was also retained in 56% of
the models but with a RI of 0.46. Finally, the interaction
between habitat and time was retained in 9% of the candidate
model set (RI = 0.01). These results suggest that abundance
quartile is a better predictor of population trajectory than
major feeding guild, habitat type or body mass.

Model averaged parameter estimates
The model averaged parameter estimates also highlight how
changes in abundance with time are strongly affected by
abundance quartile (Table S5; Quartile and time interaction),
with the steepest declines being in Q4 (b = !1.56, SE = 0.24)
followed by Q3 (b = !0.761, SE = 0.222) and Q2 (b =
!0.505, SE = 0.191) (Q1 as the base level), while species
within Q1 showed an increase in abundance with time
(b = 0.718, SE = 0.139, Q2 as base level). All quartile interac-
tions with time were significant (at a = 0.001), and reflect the
patterns in the actual data (Fig. 2) with declines within Q2,
Q3 & Q4 and increases in Q1 when variable quartiles were
used. When considered by feeding guild, while we found con-
siderable decreases in granivores we found no statistically sig-
nificant changes in abundance with time (Table S5; Fig. S3).
In terms of habitat type, we found no significant changes in
abundance with time (Table S5; Fig. S4). To ensure that our
results were not biased in anyway by the use of interpolated
data for the 28 species with some missing data, we ran the
models with these data omitted and found no change to our
general conclusions (Table S6).

Sensitivity analysis
The models proved to be very robust to both the species com-
position used within the analysis and random changes in the
abundance estimates used in the models. Removing up to 50
species reduced the R2

GLMM(m) from 0.299 (SD = 0.0006) to
0.282 (SD = 0.075) (Fig. S5, Table S7). Altering all of the
abundance estimates between 1 and up to a maximum of 30%
(the change in abundance was chosen randomly between
1 and the maximum at each of 100 iterations) reduced
R2

GLMM(m) from 0.249 (SD = 0.101) to 0.210 (SD = 0.006)
(Fig. S6, Table S8).

Changes by quartile
When quartile was assigned on a yearly basis (variable quar-
tiles) 69 species stayed in the same quartile, 67 species occupied
2 quartiles and 8 species occupied three quartiles, over the
30 year study period. Of those that did move between quar-

Table 2 Changes in estimated avian biomass (Tonnes) within Europe
between 1980 and 2009 (a) Total changes and changes by quartile when
species composition of each quartile is allowed to vary with time. (b)
Changes by quartile when species composition of each quartile is fixed in
year 1

Quartile
Year 1
(Tonnes)

Year 30
(Tonnes)

Change
(Tonnes)

Proportion of
change

(a)
Total 93084 86037 !7047
Q1 3476 4274 798 0.092
Q2 9225 7637 !1588 0.184
Q3 18223 13141 !5082 0.588
Q4 62159 60986 !1174 0.136
(b)
Q1 3476 5298 1823 0.102
Q2 9225 11066 1841 0.103
Q3 18223 19988 1765 0.099
Q4 62159 49685 !12475 0.697
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Fig. 1 Total changes in abundance and biomass of birds considered by
the PECBMS. Each point represents the totalled abundance estimates of
144 species from 1980 to 2009. Lines represent the fitted values from a
general additive model (red – degrees of freedom = 10, blue – degrees of
freedom = 3). Linear regression reveals a significant decrease in both
abundance (b = !9.89 9 106, t = !6.127, P < 0.0001) and biomass
(b = !133.51, t = !2.074, P = 0.0474) over the 30 year study period. Box
and whisker plots represent the variation generated by randomly altering
each abundance estimate " 1 & 20% for 100 iterations.
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D erator, and these days it stays clean.”

Though observations about splattered 

bugs aren’t scientific, few reliable data ex-

ist on the fate of important insect species. 

Scientists have tracked alarming declines in 

domesticated honey bees, monarch butter-

flies, and lightning bugs. But few have paid 

attention to the moths, hover flies, beetles, 

and countless other insects that buzz and 

flitter through the warm months. “We have 

a pretty good track record of ignoring most 

noncharismatic species,” which most in-

sects are, says Joe Nocera, an ecologist at 

the University of New Brunswick in Canada.

Of the scant records that do exist, many 

come from amateur naturalists, whether 

butterfly collectors or bird watchers. Now, a 

new set of long-term data is coming to light, 

this time from a dedicated group of mostly 

amateur entomologists who have tracked 

insect abundance at more than 100 nature 

reserves in western Europe since the 1980s.

Over that time the group, the Krefeld 

Entomological Society, has seen the yearly 

insect catches fluctuate, as expected. But in 

2013 they spotted something alarming. When 

they returned to one of their earliest trapping 

sites from 1989, the total mass of their catch 

had fallen by nearly 80% (see graph, right). 

Perhaps it was a particularly bad year, they 

thought, so they set up the traps again in 

2014. The numbers were just as low. Through 

more direct comparisons, the group—which 

had preserved thousands of samples over 

3� decades—found dramatic declines across 

more than a dozen other�sites.

Such losses reverberate up the food chain. 

“If you’re an insect-eating bird living in that 

area, four-fifths of your food is gone in the 

last quarter-century, which is staggering,” 

says Dave Goulson, an ecologist at the Uni-

versity of Sussex in the United Kingdom, 

who is working with the Krefeld group to 

analyze and publish some of the data. “One 

almost hopes that it’s not representative—

that it’s some strange artifact.”

No one knows how broadly representa-

tive the data are of trends elsewhere. But 

the specificity of the observations offers a 

unique window into the state of some of the 

planet’s less appreciated species. Germany’s 

“Red List” of endangered insects doesn’t 

look alarming at first glance, says Sorg, 

who curates the Krefeld society’s extensive 

collection of insect specimens. Few species 

are listed as extinct because they are still 

found in one or two sites. But that obscures 

the fact that many have disappeared from 

large areas where they were once common. 

Across Germany, only three bumble bee 

species have vanished, but the Krefeld re-

gion has lost more than half the two dozen 

bumble bee species that society members 

documented early in the 20th century.

MEMBERS OF THE KREFELD SOCIETY have 

been observing, recording, and collecting 

insects from the region—and around the 

world—since 1905. Some of the roughly 

50 members—including teachers, tele-

communication technicians, and a book 

publisher—have become world experts on 

their favorite insects. Siegfried Cymorek, 

for instance, who was active in the society 

from the 1950s through the 1980s, never 

completed high school. He was drafted into 

the army as a teenager, and after the war he 

worked in the wood-protection division at a 

local chemical plant. But because of his ex-

tensive knowledge of wood-boring beetles, 

the Swiss Federal Institute of Technology in 

Zurich awarded him an honorary doctorate 

in 1979. Over the years, members have writ-

ten more than 2000 publications on insect 

taxonomy, ecology, and behavior.

The society’s headquarters is a former 

school in the center of Krefeld, an indus-

trial town on the banks of the Rhine that 

was once famous for producing silk. Disused 

classrooms store more than a million insect 

specimens individually pinned and named in 

display cases. Most were collected nearby, but 

some come from more exotic locales. Among 

them are those from the collection of a local 

priest, an active member in the 1940s and 

1950s, who persuaded colleagues at mission 

stations around the world to send him speci-

mens. (The society’s collection and archive 

are under historical preservation protection.)

Tens of millions more insects float in 

carefully labeled bottles of alcohol—the 

yield from the society’s monitoring proj-

ects in nature reserves around the region. 

The reserves, set aside for their local eco-

logical value, are not pristine wilderness but 

“seminatural” habitats, such as former hay 

meadows, full of wildflowers, birds, small 

mammals—and insects. Some even include 

parts of agricultural fields, which farmers 

are free to farm with conventional meth-

ods. Heinz Schwan, a retired chemist and 

longtime society member who has weighed 

thousands of trap samples, says the soci-

ety began collecting long-term records of 

insect abundance partly by chance. In the 

late 1970s and early 1980s, local authorities 

asked the group for help evaluating how dif-

ferent strategies for managing the reserves 

affected insect populations and diversity.

The members monitored each site only 

Fireflies, like these in a forest in the Netherlands, 

have disappeared from some areas in North America 

and Europe where they were once abundant.
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Figure SPM.1 |  (a) Observed global mean combined land and ocean surface temperature anomalies, from 1850 to 2012 from three data sets. Top panel: 
annual mean values. Bottom panel: decadal mean values including the estimate of uncertainty for one dataset (black). Anomalies are relative to the mean 
of 1961−1990. (b) Map of the observed surface temperature change from 1901 to 2012 derived from temperature trends determined by linear regression 
from one dataset (orange line in panel a). Trends have been calculated where data availability permits a robust estimate (i.e., only for grid boxes with 
greater than 70% complete records and more than 20% data availability in the first and last 10% of the time period). Other areas are white. Grid boxes 
where the trend is significant at the 10% level are indicated by a + sign. For a listing of the datasets and further technical details see the Technical Summary 
Supplementary Material. {Figures 2.19–2.21; Figure TS.2}
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exploitation, pollution, and invasive species (high confidence). Extinction risk is increased under all RCP scenarios, with risk increasing
with both magnitude and rate of climate change. Many species will be unable to track suitable climates under mid- and high-range rates of
climate change (i.e., RCP4.5, 6.0, and 8.5) during the 21st century (medium confidence). Lower rates of change (i.e., RCP2.6) will pose fewer
problems. See Figure SPM.5. Some species will adapt to new climates. Those that cannot adapt sufficiently fast will decrease in abundance or
go extinct in part or all of their ranges. Management actions, such as maintenance of genetic diversity, assisted species migration and dispersal,
manipulation of disturbance regimes (e.g., fires, floods), and reduction of other stressors, can reduce, but not eliminate, risks of impacts to
terrestrial and freshwater ecosystems due to climate change, as well as increase the inherent capacity of ecosystems and their species to adapt
to a changing climate (high confidence).49

Within this century, magnitudes and rates of climate change associated with medium- to high-emission scenarios (RCP4.5, 6.0,
and 8.5) pose high risk of abrupt and irreversible regional-scale change in the composition, structure, and function of terrestrial
and freshwater ecosystems, including wetlands (medium confidence). Examples that could lead to substantial impact on climate are the
boreal-tundra Arctic system (medium confidence) and the Amazon forest (low confidence). Carbon stored in the terrestrial biosphere (e.g., in
peatlands, permafrost, and forests) is susceptible to loss to the atmosphere as a result of climate change, deforestation, and ecosystem
degradation (high confidence). Increased tree mortality and associated forest dieback is projected to occur in many regions over the 21st
century, due to increased temperatures and drought (medium confidence). Forest dieback poses risks for carbon storage, biodiversity, wood
production, water quality, amenity, and economic activity.50
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Figure SPM.5 | Maximum speeds at which species can move across landscapes (based on observations and models; vertical axis on left), compared with speeds at which 
temperatures are projected to move across landscapes (climate velocities for temperature; vertical axis on right). Human interventions, such as transport or habitat fragmentation, 
can greatly increase or decrease speeds of movement. White boxes with black bars indicate ranges and medians of maximum movement speeds for trees, plants, mammals, 
plant-feeding insects (median not estimated), and freshwater mollusks. For RCP2.6, 4.5, 6.0, and 8.5 for 2050–2090, horizontal lines show climate velocity for the 
global-land-area average and for large flat regions. Species with maximum speeds below each line are expected to be unable to track warming in the absence of human 
intervention. [Figure 4-5]

Summary for Policymakers

48 3.2, 3.4-6, 22.3, 23.9, 25.5, 26.3, Table 3-2, Table 23-3, Boxes 25-2, CC-RF, and CC-WE; WGI AR5 12.4
49 4.3-4, 25.6, 26.4, Box CC-RF
50 4.2-3, Figure 4-8, Boxes 4-2, 4-3, and 4-4
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ical and historical characteristics of the flora, and!or specific
environmental conditions (Fig. 4). An excess of species loss (red
color) is shown for mountain regions (mid-altitude Alps, mid-
altitude Pyrenees, central Spain, French Cevennes, Balkans,
Carpathians). Severe climatic conditions have occurred in moun-
tains over evolutionary times, promoting highly specialized
species with strong adaptation to the limited opportunities for
growth and survival (33). The narrow habitat tolerances of the
mountain flora, in conjunction with marginal habitats for many
species, are likely to promote higher rates of species loss for a

similar climate anomaly than in any other part of Europe (34).
By contrast, the southern Mediterranean and part of the Pan-
nonian regions have a negative residual for species loss (gray
color). Both regions are characterized by hot and dry summers
and are occupied by species that tolerate strong heat and
drought. Under the scenarios used here, these species are likely
to continue to be well adapted to future conditions.

We finally present mean percentages of species loss and
turnover by environmental zones (M. Metzger, unpublished
data) with the A1-HadCM3 scenario of maximum change to best
illustrate the spatial patterns (Fig. 5). The major spatial patterns
are similar over all scenarios. The northern Mediterranean
(52%), Lusitanian (60%) and Mediterranean mountain (62%)
regions are the most sensitive regions; the Boreal (29%), north-
ern Alpine (25%), and Atlantic (31%) regions are consistently
less sensitive. Species turnover shows a somewhat different
pattern. The Boreal region could, in principle, gain many species
from further south, leading to a high species turnover (66%). The
Pannonian region could also theoretically gain eastern Mediter-
ranean species and has a calculated turnover of 66%. Thus, these
regions stand to lose a substantial part of their plant species
diversity, and (in time) to show a major change in floristic
composition. Projected species turnover peaks at the transition
between the Mediterranean and continental regions (Fig. 5) with
extirpation of Euro-Siberian species and expansion for Medi-
terranean or Atlantic species. Southern Fennoscandia is also an
area of high potential turnover with the loss of boreal species and
gain of Euro-Siberian species.

These results cannot be taken as precise forecasts given the
uncertainties in climate change scenarios, the coarse spatial
resolution of the analysis (35), and uncertainties in the mod-
eling techniques used (8, 29). The relatively coarse grid scale
of our study may hide potential refuges for species and
environmental heterogeneity that could enhance species sur-
vival, especially in mountain areas where our estimation of
risks of extinctions could be overestimated. On the other hand,
landscape fragmentation could increase the vulnerability of
these refuges to fire or other disturbances, which in combina-
tion with the lack of propagule f low, could compromise the
survival of remnant populations. There are also major uncer-
tainties due to lags associated with biotic processes. The
recognized time scales for assigning species IUCN Red List
categories are not suited to evaluating the consequences of
slow-acting but persistent threats. We have substituted a time
scale of 80 years (instead of 20) for critically endangered,
endangered and vulnerable, respectively, over which to assess

Fig. 3. Relationships between the percentage of species loss and anomalies of moisture availability and growing-degree days. The colors correspond to different
climate change scenarios.

Fig. 4. Regional projections of the residuals from the multiple regression of
species loss against growing-degree days and moisture availability. Red colors
indicate an excess of species loss; gray colors indicate a deficit.

8248 " www.pnas.org!cgi!doi!10.1073!pnas.0409902102 Thuiller et al.

Extinctions (locales) et intensité du changement climatique 

Thuillier	
  W.	
  et	
  al.	
  2005.	
  PNAS	
  
102:	
  8245-­‐8250	
  



Institute of Ecology and Environmental Sciences - Paris 

Institut d’Ecologie et des Sciences de l’Environnement de Paris 

Un écosystème, c’est ça…   
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… ou plutôt ça !!! 
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runoff divided by the rainfall during 5 min gives the
percentage of runoff.

Analysis of variance (ANOVA) was used to identify
the significant factors in the data set (Neter et al., 1996).
Linear regression was performed separately for every
time scale. Due to the large amount of independent
variables and the amount of missing data, the ANOVA
could not always be applied with all variables and in
such a case several approaches were taken like using
only the assumed, most important variables or taking
subsets of the data set. In order to make sure that the
used statistical methods were valid, the assumptions
of the linear model were checked: normality of the er-
ror terms was checked using the Kolmogorov–Smirnov
and the Shapiro–Wilk tests, while the equality of vari-
ance was checked visually on a plot of predicted values
versus residuals. Where the requirement of normality
was not met, second-degree factors were calculated and
added in the ANOVA. This was always sufficient to nor-
malize the data, so transformations were not necessary.
These second-degree factors were first standardized to
avoid problems with multicollinearity. All statistical
analyses were done using the statistical software pack-
age SPSS 11.0.

To illustrate the effect of green roofs on the runoff
reduction in an urban environment, an example is pre-
sented for Brussels (Brussels Capital Region, Bel-
gium) for which detailed land cover data are available
(Gryseels, 1998). The macroclimate is largely compa-
rable to the German climate. The mean annual rain-
fall of 821 mm for Brussels fits well in the range for
which the rainfall–runoff relationship was established
(Table 3). The city region is a relatively green urban
area with a lot of gardens, parks and forests, which
cover about 50% of the total area. Buildings occupy
only 26% of the total area. However, the built-up area
strongly differs between the city centre, where greenery
is sparse and buildings occupy about 60% of the area,
and the outer limits of the region (southeast) where the
Zoniën forest is located (Fig. 5). Annual runoff of the
various land cover types varies widely from 0% for
water surfaces, forests and public parks, 10% for agri-
culture and other green zones, 15% for privately owned
green, 25% for recreational zones and 90% for roads,
parking areas and buildings (cf. Kuttler, 1998; Dunnett
and Kingsbury, 2004). Using the percentages of runoff
for the several land cover types, the area of the differ-
ent land cover classes and the mean annual rainfall the

total annual runoff was estimated at 61.4 × 109 l. To es-
timate the potential reduction of the runoff by greening
the roofs, the following assumptions were made:

- 10% of the buildings may have an extensive green
roof. This percentage is quite realistic if one consid-
ers that this is less than the current percentage green
roofs out of all new roofs in Germany (Köhler, 2003).

- A substrate layer of only 100 mm is assumed. This
type of extensive green roof can be installed on al-
most all roof slopes.

3. Results

3.1. Annual runoff

An overview of the annual runoff from roofs
(Table 2) presented in the existing literature clearly
demonstrates that the runoff is mainly determined
by the roof type and may be as high as 91% for a
traditional non-greened roof and as low as 15% for
an intensive green roof (see also Fig. 2). The annual
precipitation, type of roof, number of layers and depth

Fig. 2. Annual runoff for various roof types as a percentage of the
total annual rainfall; respectively, for intensive green roofs (“int”,
n = 11), extensive green roofs (“ext”, n = 121), gravel-covered roofs
(“gravel”, n = 8) and non-greened roofs (“trad”, n = 5). The box plots
show the total range of the data (after removal of outliers), the 25
and 75% percentiles and the median.
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Fig. 2. Average scores in subjective well-being plotted as a function of location and
biodiversity of green areas. A high biodiversity level is more strongly linked to well-
being in urban green areas as compared to peri-urban green areas.

receiving higher scores. The 2-way interaction was  also signifi-
cant [F(1,569) = 4.95; p = .004; partial eta squared = .015]. Concerning
the perceived restorativeness score, significant effects were
detected for both “Location” [F(1,568) = 32.46; p = .000; partial eta
squared = .054], with peri-urban green areas receiving higher
scores, and “Biodiversity” [F(1,568) = 32.58; p = .000; partial eta
squared = .055], with high biodiversity green areas receiving higher
scores. The 2-way interaction was also significant [F(1,569) = 9.31;
p = .002; partial eta squared = .016]. Taken together, the effects dis-
cerned show that the level of biodiversity and the peri-urban
(vs. urban) location of a green area are positively linked to self-
reported benefits and perceived restorativeness. To disentangle the
significant 2-way interactions detected, we examined the scores
of the dependent variables within the single cells of the research
design (as plotted in Figs. 2 and 3) and conducted simple post hoc
comparisons. Results show that a high level of biodiversity was
more strongly linked to benefits and well-being and to perceived
restorativeness in the case of urban green areas, compared to peri-
urban green areas: although significant in both cases, the effect
sizes (Cohen’s d, calculated from http://www.uccs.edu/∼lbecker/)
decreased from .64 to .19 for benefits and well-being, and from .74
to .22 for perceived restorativeness.

3.2.  Effects of activities in the green area experience on positive
outcomes

To  evaluate the effects of the different activities carried out dur-
ing the “green” experience, we identified three different groups
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Fig. 3. Average scores in perceived restorativeness plotted as a function of location
and  biodiversity of green areas. A high biodiversity level is more strongly linked
to  perceived restorativeness in urban green areas as compared to peri-urban green
areas.

of respondents according to the main activity they reported while
being in the setting. These activities were: (a) reading, talking,
socializing (n = 163); (b) walking/exercising (n = 306); and (c) con-
templating the setting (n = 84). Because of missing values (i.e., some
of the respondents did not answered to this section of the ques-
tionnaire), the total sample size in this analysis is lower (N = 553).
The activities range across an increasing level of personal involve-
ment with the setting (or place dependency) from more socially to
more environment-oriented activities. We assumed that restora-
tion effects should be stronger for activities depending more on
the restorative characteristics of the setting itself, such as contem-
plating, walking or exercising, as compared to activities that are
relatively independent from the restorative characteristics of the
setting, such as reading, talking, or meeting other people. Consis-
tently with our prediction, the results showed a significant effect
of the main activity on the two  criteria: self-reported benefits and
well-being (F(2,552) = 19.66, p = .000) and perceived restorativeness
(F(2,551) = 18.6, p = .000).

Duncan post hoc comparisons were conducted to check whether
the significant differences highlighted by the omnibus F-test are
consistent with the general trend we  predicted (i.e., well-being
and perceived restorativeness are higher when shifting from activ-
ities that imply a lower level of involvement with the green
setting, towards activities implying a higher level of involvement
with the green setting). Indeed, the mean scores of well-being
for “reading, talking, and socializing” (M = 2.00; SD = .83; n = 163)
were significantly lower for alpha < .05 compared to “contemplat-
ing the setting” (M = 2.40; SD = .88, n = 84) and “walking, exercising”
(M = 2.48; SD = .75, n = 306). These two  scores did not differ from
each other. Likewise, the mean scores of perceived restorativeness
for “reading, talking, and socializing” (M = 2.00; SD = .60; n = 163)
were significantly lower for alpha < .05 compared to “contemplat-
ing the setting” (M = 2.29; SD = .60, n = 84) and “walking, exercising”
(M = 2.35; SD = .59, n = 306), which did not differ from each other.

To  assess the relations between length of visits to green areas,
biodiversity level, perceived restorativeness, and self-reported
benefits and well-being bivariate correlations were explored (see
Table 2). The results show that self-reported benefits and well-
being were significantly correlated with length of visit to green
areas (r = .15; p = .000; n = 566), biodiversity level (r = .22; p = .000;
n = 569), and perceived restorativeness (r = .68; p = .000; n = 568).
Furthermore, our two  main predictors (i.e., length of visit and level
of biodiversity) were independent of each other (r = .08; p = .06;
n = 566). Although very small, this marginally significant r value
might suggest to test interactions between this predictors, but this
is beyond the scope of the present paper. Both predictors corre-
lated to perceived restorativeness (r = .19 and .25; n = 565 and 568,
respectively; p = .000). This pattern suggests a possible mediation
process, where both length of visit and level of biodiversity influ-
ence benefits and well-being through perceived restorativeness.

To  test these mediation models, we used the INDIRECT proce-
dure for SPSS, following the approach proposed by Preacher and
Hayes (2008). A first model estimated the total, direct and indi-
rect effects of length of visit to the green areas on self-reported
benefits and well-being through perceived restorativeness (Fig. 4).
The indirect effect of length of visit on benefits and well-being was
quantified as the product of the ordinary least squares (OLS) regres-
sion coefficient estimating perceived restorativeness from length
of visit (i.e., path “a”) and the OLS regression coefficient estimating
self-reported benefits and well-being from perceived restorative-
ness, accounting for length of visit (i.e., path “b”). The INDIRECT
procedure tested the significance of this product with 5000 boot-
strap samples. The bias-corrected bootstrap-confidence interval
(CI) for this parameter estimate that does not include zero indi-
cated a significant mediation effect (Preacher & Hayes, 2008). As
expected, results show that length of visit to green areas positively
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Fig. 2. Average scores in subjective well-being plotted as a function of location and
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being in urban green areas as compared to peri-urban green areas.

receiving higher scores. The 2-way interaction was  also signifi-
cant [F(1,569) = 4.95; p = .004; partial eta squared = .015]. Concerning
the perceived restorativeness score, significant effects were
detected for both “Location” [F(1,568) = 32.46; p = .000; partial eta
squared = .054], with peri-urban green areas receiving higher
scores, and “Biodiversity” [F(1,568) = 32.58; p = .000; partial eta
squared = .055], with high biodiversity green areas receiving higher
scores. The 2-way interaction was also significant [F(1,569) = 9.31;
p = .002; partial eta squared = .016]. Taken together, the effects dis-
cerned show that the level of biodiversity and the peri-urban
(vs. urban) location of a green area are positively linked to self-
reported benefits and perceived restorativeness. To disentangle the
significant 2-way interactions detected, we examined the scores
of the dependent variables within the single cells of the research
design (as plotted in Figs. 2 and 3) and conducted simple post hoc
comparisons. Results show that a high level of biodiversity was
more strongly linked to benefits and well-being and to perceived
restorativeness in the case of urban green areas, compared to peri-
urban green areas: although significant in both cases, the effect
sizes (Cohen’s d, calculated from http://www.uccs.edu/∼lbecker/)
decreased  from .64 to .19 for benefits and well-being, and from .74
to  .22 for perceived restorativeness.

3.2.  Effects of activities in the green area experience on positive
outcomes

To  evaluate the effects of the different activities carried out dur-
ing the “green” experience, we identified three different groups
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Fig. 3. Average scores in perceived restorativeness plotted as a function of location
and  biodiversity of green areas. A high biodiversity level is more strongly linked
to  perceived restorativeness in urban green areas as compared to peri-urban green
areas.

of respondents according to the main activity they reported while
being in the setting. These activities were: (a) reading, talking,
socializing (n = 163); (b) walking/exercising (n = 306); and (c) con-
templating the setting (n = 84). Because of missing values (i.e., some
of the respondents did not answered to this section of the ques-
tionnaire), the total sample size in this analysis is lower (N = 553).
The activities range across an increasing level of personal involve-
ment with the setting (or place dependency) from more socially to
more environment-oriented activities. We assumed that restora-
tion effects should be stronger for activities depending more on
the restorative characteristics of the setting itself, such as contem-
plating, walking or exercising, as compared to activities that are
relatively independent from the restorative characteristics of the
setting, such as reading, talking, or meeting other people. Consis-
tently with our prediction, the results showed a significant effect
of the main activity on the two  criteria: self-reported benefits and
well-being (F(2,552) = 19.66, p = .000) and perceived restorativeness
(F(2,551) = 18.6, p = .000).

Duncan post hoc comparisons were conducted to check whether
the significant differences highlighted by the omnibus F-test are
consistent with the general trend we  predicted (i.e., well-being
and perceived restorativeness are higher when shifting from activ-
ities that imply a lower level of involvement with the green
setting, towards activities implying a higher level of involvement
with the green setting). Indeed, the mean scores of well-being
for “reading, talking, and socializing” (M = 2.00; SD = .83; n = 163)
were significantly lower for alpha < .05 compared to “contemplat-
ing the setting” (M = 2.40; SD = .88, n = 84) and “walking, exercising”
(M = 2.48; SD = .75, n = 306). These two  scores did not differ from
each other. Likewise, the mean scores of perceived restorativeness
for “reading, talking, and socializing” (M = 2.00; SD = .60; n = 163)
were significantly lower for alpha < .05 compared to “contemplat-
ing the setting” (M = 2.29; SD = .60, n = 84) and “walking, exercising”
(M = 2.35; SD = .59, n = 306), which did not differ from each other.

To  assess the relations between length of visits to green areas,
biodiversity level, perceived restorativeness, and self-reported
benefits and well-being bivariate correlations were explored (see
Table 2). The results show that self-reported benefits and well-
being were significantly correlated with length of visit to green
areas (r = .15; p = .000; n = 566), biodiversity level (r = .22; p = .000;
n = 569), and perceived restorativeness (r = .68; p = .000; n = 568).
Furthermore, our two  main predictors (i.e., length of visit and level
of  biodiversity) were independent of each other (r = .08; p = .06;
n = 566). Although very small, this marginally significant r value
might suggest to test interactions between this predictors, but this
is beyond the scope of the present paper. Both predictors corre-
lated to perceived restorativeness (r = .19 and .25; n = 565 and 568,
respectively; p = .000). This pattern suggests a possible mediation
process, where both length of visit and level of biodiversity influ-
ence benefits and well-being through perceived restorativeness.

To  test these mediation models, we used the INDIRECT proce-
dure for SPSS, following the approach proposed by Preacher and
Hayes (2008). A first model estimated the total, direct and indi-
rect effects of length of visit to the green areas on self-reported
benefits and well-being through perceived restorativeness (Fig. 4).
The  indirect effect of length of visit on benefits and well-being was
quantified as the product of the ordinary least squares (OLS) regres-
sion coefficient estimating perceived restorativeness from length
of visit (i.e., path “a”) and the OLS regression coefficient estimating
self-reported benefits and well-being from perceived restorative-
ness, accounting for length of visit (i.e., path “b”). The INDIRECT
procedure tested the significance of this product with 5000 boot-
strap samples. The bias-corrected bootstrap-confidence interval
(CI) for this parameter estimate that does not include zero indi-
cated a significant mediation effect (Preacher & Hayes, 2008). As
expected, results show that length of visit to green areas positively
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Et la santé, le bien-être ? 



UCCRN: Urban Climate Change 
Research Network 



UCCRN: Urban Climate Change 
Research Network 



Hub européen de l’UCCRN 
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European hub: french partners 
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  Paris	
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h2p://www.apc-­‐paris.com/	
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h2p://www.cnrs.fr/	
  
Natureparif	
  
h2p://www.natureparif.fr/	
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  (I4CE)	
  
h2p://www.i4ce.org/	
  
 

CDC Biodiversité 
KIC Climat 



i EES Paris 

Institute of Ecology and Environmental Sciences - Paris 

Institut d’Ecologie et des Sciences de l’Environnement de Paris 

Merci pour votre 
attention ! 



La nature en ville comme facteur de résilience 
climatique pour la métropole

Marc Barra
Écologue – Natureparif-IAU Île-de-France
Séminaire Métropole de Grand Paris
31 janvier 2018
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D’après Maxime ZUCCA – Natureparif – IAU îdF

Des zones d’expansion des crues et refuges 
pour la biodiversité

IDF : 5,5 ml de haies/ha

Bretagne : 110 ml de haies/ha

Des haies pour ralentir et 
stocker du carbone 

(125kgC/m/an)

En amont des villes ?



Des solutions dans les villes 
et les quartiers



Des quartiers éponge ! 

Fossés - Lille

Pavés non jointés - Nantes

Respect des sols en place - Rennes
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Noues végétalisées à Montreuil (P.L Vacher)

Noue compactée à Nanterre

Pilotis à Colombes
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http://www.capitale-biodiversite.fr/sites/default/files/rapport_de_visite_lille.pdf
http://www.capitale-biodiversite.fr/sites/default/files/rapport_de_visite_rennes.pdf
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Colloque Natureparif « Climat et biodiversité » - 29 septembre 2015

Exemples en Seine-Saint-Denis : Clos Saint-Vincent – Noisy-Le-Grand

avant après

Source : Ronan Quillien – CD93

http://parcsinfo.seine-saint-denis.fr/-L-Observatoire-.html

19 juillet 2011 – 40 mm sur 13h

http://parcsinfo.seine-saint-denis.fr/-L-Observatoire-.html


La trame brune : redonner vie aux sols urbains

Source : Robin Chalot - Lichen

Voirie Investissement/m² Entretien/m²
Coût global/m² 
(30 ans) , taux 2%

Enrobé imperméable 29,99 € 2,25 € 102,75 €
Enrobé perméable 34,25 € 1,00 € 79,70 €
Dalles enherbées 32,32 € 1,00 € 54,71 €
Mélange terre-pierre 17,26 € 0,65 € 31,82 €

Désimperméabilisation à Paris

© Marc Barra / Emile Geoffroy – Natureparif – IAU îdF



Désimperméabiliser le Grand Paris ? 
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Villes rafraichissantes ? 

« CoolRoofs » : 100 000 m² de toits peint en blanc 
pour réduire l’albedo

Toit végétalisé et réduction de l’îlot de 
chaleur urbain



Ville de Jindřichův Hradec. La
température de surface des arbres
dans le parc est d’environ 35 °C
alors que la température des
bâtiments voisins dépasse 50 °C.
Les arbres du parc qui couvre 1 ha
ont un pouvoir de rafraîchissement
d’au moins 3000 kW, qui équivaut
à 1000 appareils à air conditionné.

Un parasol au dessus d’une personne dans un restaurant a une
température de 51,3 °C alors que la température de la cime d’un arbre est
seulement de 32,7 °C. La zone sous le parasol est encore tout à fait
chaude, atteignant une température de 36,3 °C (voir aussi la Figure 2),
alors que le gazon dans le parc est seulement à 24,1 °C.

How trees cool down towns in summer - Jan Pokorny, ENKI, o.p.s., Dukelská
145, Třeboň 379 01, Czech Republic et Urška Ratajc, Department of Biology, 
Biotechnical faculty, University of Ljubljana, Slovenia.

https://i1.wp.com/www.fame2012.org/fr/wp-content/uploads/2016/03/treecool7.jpg
https://i1.wp.com/www.fame2012.org/fr/wp-content/uploads/2016/03/treecool7.jpg
https://i2.wp.com/www.fame2012.org/fr/wp-content/uploads/2016/03/treecool8.jpg
https://i2.wp.com/www.fame2012.org/fr/wp-content/uploads/2016/03/treecool8.jpg
https://i1.wp.com/www.fame2012.org/fr/wp-content/uploads/2016/03/treecool9.jpg
https://i1.wp.com/www.fame2012.org/fr/wp-content/uploads/2016/03/treecool9.jpg
https://i0.wp.com/www.fame2012.org/fr/wp-content/uploads/2016/03/treecool10.jpg
https://i0.wp.com/www.fame2012.org/fr/wp-content/uploads/2016/03/treecool10.jpg
https://i1.wp.com/www.fame2012.org/fr/wp-content/uploads/2016/03/treecool11.jpg
https://i1.wp.com/www.fame2012.org/fr/wp-content/uploads/2016/03/treecool11.jpg
https://i1.wp.com/www.fame2012.org/fr/wp-content/uploads/2016/03/treecool12.jpg
https://i1.wp.com/www.fame2012.org/fr/wp-content/uploads/2016/03/treecool12.jpg
mailto:pokorny@enki.cz
mailto:ursa.ratajc@gmail.com


Embellissons nos murs, Rennes © Gilles Lecuir

Strasbourg ça pousse © Gilles Lecuir

Végétalisons nos murs, Lille © Gilles Lecuir

Stratégie paysagère participative, Courbevoie © Coloco

Végétalisation participative

http://www.capitale-biodiversite.fr/sites/default/files/rapport_de_visite_rennes.pdf
http://www.strasbourgcapousse.eu/
http://capitale-biodiversite.fr/sites/default/files/rapports/rapport_visite_2017_lille.pdf
http://www.capitale-biodiversite.fr/experiences/desimpermeabilisation-et-vegetalisation-participative-dune-rue


Ecoquartier des Docks de Ris 
Ris-Orangis (91) M. Barra

Quartiers perméables à la faune et la flore



Architecture résiliente ? 



Éco-école des Boutours à Rosny-sous-Bois (93)

Source : Emmanuel PEZRES



École des sciences et de la biodiversité 
(Boulogne-Billancourt) – Chartier-Dalix
Architectes

114 espèces recensées, 44 étaient issues 
des plantations et 70 étaient des espèces 
arrivées spontanément. 

Photos Myr Muratet



Nature en ville low tech ou high tech ?

Synthèse Investissement/m² Entretien/m²
Coût global/m² (30 
ans) , taux 2%

Mur végétal en nappe
757,57 

€
57,93 

€
2 054,97 

€

Mur végétal en modules 
préformés

450,00 
€

40,00 
€

1 345,86 
€

Mur végétal en gabions
576,49 

€
42,41 

€
1 526,37 

€

Jardinières suspendues
543,91 

€
40,00 

€
1 439,77 

€

Plantes grimpantes
52,53 

€
8,70 

€
744,21 

€

© Marc Barra / Emile Geoffroy – Natureparif – IAU îdF



3 - Préconisations destinées à la maîtrise d’ouvrage et d’œuvre

Source: Raphaël Colombo – Asellia Ecologie

Climat – énergie et 
biodiversité: faire d’une 

pierre deux coups



Bâtiment et biodiversité : et si on pensait les bâtiments et 
les villes comme des écosystèmes ?

http://www.dailymotion.com/video/x4u7w9l

http://www.dailymotion.com/video/x4u7w9l


Gestion écologique : accueillons la biodiversité en ville 

http://www.dailymotion.com/video/x65dxrm

http://www.dailymotion.com/video/x65dxrm


Climat : la nature source de solutions en Île-de-France

http://www.dailymotion.com/video/x37qhi8

http://www.dailymotion.com/video/x37qhi8

