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Du régional au local -> entrée par les territoires, définis comme des morpho-
éco-socio-systemes complexes, évolutifs et spécifiques
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Sl e, 5 T i et Philipsburg, Saint-Martin
: = = (aprés le passage d’Irma)




» Appréhendés a travers leurs Trajectoires de Vulnérabilité

La vulnérabilité (GIEC, 2001) dépend de trois facteurs :
—> Exposition (aux aléas)

—> Sensibilité (caractéristiques intrinséques,

A Vulnérabilité

physiques & humaines des territoires
-> Forces et Faiblesses) oy
—> Capacité d’adaptation - - = ‘
Entretien | Deéficit Abandon / reprise
régulier d'entretien du processus d'entretien

Temps
» Approche territorialisée, systémique . i . o
et dynamique {aujourd hui)
¥ FEtat d'entretien des ouvrages de défense
— — — -* Etat d'entretien de la mémoire du risque

Evolution schématique de la vulnérabilité du territoire

Cardona et al., 2012. Determinants of risk: exposure and vulnerability. In: Field et al. (eds) Managing the risks of extreme events and disasters to advance climate change
adaptation. A special report of working groups | and Il of the intergovernmental panel on climate change (IPCC). Cambridge University Press, Cambridge, pp 65-108
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1. Pourquoi reconstruire des Trajectoires de Vulnérabilité Territoriale
pour s’adapter au changement climatique ?

2. Comment construire l'interdisciplinarité autour des Trajectoires de
Vulnérabilité ?

3. Quels sont, dans ce domaine, les défis scientifiques actuels ?




1. Pourquoi reconstruire des Trajectoires de Vulnérabilité Territoriale
pour s’adapter au changement climatique ?

a. Parce que la Vulnérabilité, bien plus qu’un état, est un processus continu qui
s’inscrit dans des échelles spatio-temporelles emboitées : I'Anthropocene est une
période de changements rapides qui révolutionnent les territoires a toutes les
échelles (mondialisation, croissance démographique, littoralisation, expansion,
avenement des modes de consommation actuels, etc.)

b. Parce que, dans le contexte du Changement Global, une approche par les TV
permet de mettre en évidence les Facteurs et Processus de controle des
changements : approche compréhensive qui vise, au-dela de décrire les changements
en cours (étape 1), a les expliquer (étape 2), pour pouvoir in fine...

c. ... Appréhender les changements futurs (approche prospective SHS) : les sociétés
humaines et leurs territoires étant difficiles a modéliser, en dehors de parametres
comme la démographie... -> Quelles méthodes pour pouvoir dire quelque chose de
robuste du futur ? Et qui soit utile aux acteurs en charge de la gestion/de I'’ACC ?



[T Inescapable solutions

Increase in ;
A Other solutions

exposure and vulnerability

Recent Past TEV

(1) Business-as-usual

%(3) Full adaptation

2) Inescapable adaptation

paniwgns ‘}eanq 18 ueusen

» Time
1950s 1970s 2010s 2050s
Adaptation pathways ‘
Path Adaptation options
o Observed trends  |dependency P P
A effects e
(c I TR ~ &
) LW
R N /'
. T % .
\;;-/:/ : e Risk level---------- 1
=) G ery . ery
(a) - ,,’://\\\-p low Medium high
(d) TR we e
> Time

(a) Number of human assets within the 100-m wide coastal strip

(b) Change in shoreline position

(c) Change in the area of terrestrial natural coastal buffers (e.g. vegetated beach-dune systems)
(d) Change in the spatial extent of coastal defences (seawalls, etc.)

-> Renseigner le Passé pour informer le Futur :
‘Back to the Future’

Near term (2030-2

Long term2°C
(2080-2100) 4o

Risk level with
high adaptation

: Potential for
additional

reduce risk

Risk‘level with

adaptation to currentadaptation

IPCC, AR5
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l?(iwa_ N R \/ULNERABILITE ACTUELLE
M 0O SR e, TRES FORTE

Surface : <1 km?
Altitude : <4 m
Contexte : hyper-océanique
(exposition sur 360°)
Structure : sédiments non
consolidés, dépendance/écosys-
teme récifal
Forte sensibilité aux
perturbations anthropiques




SLR + hausse des

2019 T° océaniques + CE QUI S'IMPOSE
acidification + intensification JUSQU’EN 2010

des vagues de tempéte

L

Récif corallien (banc, paté ou atoll)
surmonté d'une fle basse (caye ou motu)

Mort et érosion du récif (type "give-up")
Erosion et disparition de I'lle basse

~ Newman &Mclntyre, 1985




MIGRATION
INTERNATIONALE
EN URGENCE

Sauvo;)s Tuvalu,
le pays qui disparait !
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« REVOLUTION SCIENTIFIQUE »
EN 2010!
CONFIRMATION DEPUIS LORS

A
>
Sauvons Tuvalu,
le pays qui disparait !

Changein atoll  Change in island

land area land area
40
‘S | North Tarawa 275 @123
S 60.0
= 12.5
< | South Tarawa 8 12.5’ -
Pingelap 3 100.0
s
iy Mokil 3 100.0
Rangiroa 7 100.0
9.0
Tikehau n 455 455
. 154,
Mataiva 13 q4 s
68
.S 19.9
) Takaroa s01 ™
<
= 7.7 115
= 26
& Takapoto _‘ 80.8
S o 41
S Manihi 63.4 '36.6
i _ b 8.3 8.3
Tetiaroa 3.4
. 20.0,
Tupai 5 ‘ 80.0
Manuae 6 100.0
“ 176
2 233 6.2
% Huvadhoo 705
=

Rate of sea-level
rise (mm/yr)

2.5 (ref 8)
2.5 (ref 8)

2.0 (ref 8)
2.0 (ref 8)

2.5 (ref 8)
2.5 (ref 8)
2.5 (ref 8)
2.5 (ref 8)
2.5 (ref 8)
2.5 (ref 31)
2.4 (ref 33)
2.4 (ref 33)

2.9 (ref 31)

3.2 (ref 34)

Tuvalu

Marshall Islands

Changeinatoll Changeinisland Rate of sea-level

land area land area rise (mm/yr)*
115
Funafuti 7S 50.0 ‘33-5 5.1 (ref 8)
14.3
Nanumaga 7 28'6' s71 3.9 (ref 42)
Niulakita 1 100.0 3.9 (ref 42)
Niutao 1 100.0 3.9 (ref 42)
Nui 13 100.0 3.9 (ref 42)
193
Nukufetau = 53_8‘26'9 3.9 (ref 42)
19 15.8-‘
Nukulaelae 4 36.8 3.9 (ref 42)
125
Vaitupu 8 _‘50.0 3.9 (ref 42)
375
19 33
Ebon 94.7 2.2 (ref 32)
6.7
15 F
Lae 93.3 2.2 (ref 32)
56 1.3—_'/].0.7
Likiep 875 2.2 (ref 32)
Majuro 15 60.0 )40-0 3.0 (ref 27)
9.1
Rongerik n 63.6 W 273 2.2 (ref 32)
Ujae 9 100.0 2.2 (ref 32)
. 49 p >
Wotje 91.8 2.2 (ref 32)
20.0
Wotho 15 soo0( 2.2 (ref 32)

56 Number of study islands per atoll
Stability

@ Decrease |inatoll land area

O Increase

Proportion of islands that were stable (orange), increased
(green) or decreased (red) in size over the past decades to
century

Duvat, 2018




Pacific atolls and patch reefs
@ Marshall Islands

40 A () French Polynesia
A Kiribati
/\ Federated States of Micronesia

<> Tuvalu

Indian Ocean atolls and patch reefs
© Maldives

®
A ISLAND GROWTH
15.5% ,
» ®
- - [ S ) . E N P S [ P -E-————--

0 S tuoi 0 come 0o 6’00 aima o a0 Ao o 731% e O 1SLAXD STABILITY

Decadal change in island land area (%)

ISLAND CONTRACTION
11.4%

40 60 80 100 120 140 160 180 200
Island size (h
sland size (ha) Duvat, 2018

-> 86.6% des iles coralliennes ont connu une stabilité ou une augmentation de
leur surface au cours du passé récent (dernieres décennies au dernier siecle)
-> A ce stade, SLR n’a pas encore engendré une érosion massive de ces iles
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POURQUOI ?
REALITE COMPLEXE, FACTEURS DE CONTROLE MULTIPLES

> —— ' FACTEURS CLIMATIQUES
- | RELEVANT-DE LA VARIABILITE DU

STOCKS SEDIMENTAIRES CLIMAT (ENSO, TEMPETES...)
MOBILISABLES

ACTIVITES HUMAINES ELEVATION DU NIVEAU
DE LA MER

EVOLUTION DE VETAT DE SANTE
DES ECOSYSTEMES MARINS MODIFICATIONS DES COURANTS

MARINS ASSOCIES A LA HOULE
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Reef ecosystem Reef island

>
-

L
Windward side

I § B B B ..

oo
Leeward side

_Reef ecosystem >

Ocean Break point Lagoon
ar
P aYale Ve VaValll
b o
g of 2
Zof
12 E 1
15 :
-18 :
Morphological features Hydrodynamic processes Constructional processes
I/ /| Reef formation mmmp=- Incoming waves a Sediment production
[ ] Reef-derived sediments  mm s \Wave energy dissipation 2 Sediment injection
Living corals Wave friction ¢ Sediment trangport
1 Outer slopes H Wave height d Coastal deposmqn_al area
2 Reef crest R Wave run-up e Wa_shover depqsmonal area
3  Reef flat ==p- Daily wave regime
4 Ocean beach = = EXtreme wave regime (storm, tsunami)
5 Beachridge
6 Inner depression
7 Lagoon beach

Duvat, 2019
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& NORTH ISLAND (south airstrip) b NorTH ISLAND (central ocean coast)
[ e . I o ; .

Lithified remains 3 NTALA

of shingle tongues

Ex. de I'atoll de Farguhar, Seychelles :
cyclone de catégorie 5 Fantala (avril 2016)

Groove-spu
resenvoir

th DigitalGladbe i

3 L8

Sediment
inpt

b

9

C GOELETTES ISLAND

PRE-FANTALA

Sediment input
from the
groove-spur
resernvoir

2042016

be Tinage .

-
ale Earth Digit .ﬁ

Duvat et al., 2017




2018

* ,

Om

Récif corallien (banc, paté ou atoll) l 4
surmonté d'une Tle basse (caye ou motu) I : .
B
e
5
je
& 20
g8

2030-50-70

Compensation de I'élévation du niveau
de la mer par la croissance récifale (type "keep-up")
et maintien de I'lle basse par exhaussement

—— i — ___— —

CATCH UP
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IMPLICATIONS EN TERMES D’ADAPTATION

(i.a)
(i) Increase ecosystems’ Sea-level rise
resilience scenario
- Low to
(ii.a) moderate
(if) Minimize the risk of """ High-end
maladaptation L I
(ii.a)

Level of

(i) Internal relocatepn n— , :
implementation

e | oW

I \oderate

Full
potential

(iv) Fortifiction associated (iv.a) (iv.b)
with ground elevation = A——«

(v.a)

(v) International migration
? Quand?

SHCORT-TERM | MEDIUM-TERM LONG THRM

L.

Today Mid-century End-century

Magnan, 2018
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2. Comment construire l'interdisciplinarité autour des Traj. de V. ?

WP4 FROM MALADAPTATION TO ADAPTATION PATHWAYS
(Lead: IDDRI)

OBJECTIVE  Assess the risk of maladaptation and promote adaptation measures

and strategies through result dissemination and stakeholder
RESULTS involvement

—> Development of agrid to assess the risk of maladaptation (Team: IDDRI)
— Putting in perspective the results of the project with local and national
authorities and stakeholders (i.e., workshopsa(All teams)

—> Identifiction of concrete measures to promote adaptation (All teams)

Teamsinvolved: All teams

16



Mode de retranscription et d’analyse des effets d’enchainement et d’imbrication des

impacts d’un événement naturel sur les différentes composantes d’un territoire

(morphologie, ressources et écosystemes, activités économiques, etc.)

Perturbation

Impacts

Nature
Intensité
Manifestations
Fréquence
Zone d’impact
Temporalités

Morphologiques

Ecosystémiques

Economiques

Démographiques

17
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Small Islands

2

S

®

g* Impacts on island morphology Impxg;;f::?::i:‘ and Impacts on island livelihoods 1 -:dhml
Coordinating Lead Authors: O
Leonard A. Nurse (Barbados), Roger F. McLean (Australia) § N 10. Damage to or destruction of — 1 :umtﬁm of buildings and

¥ ouses

N
Lead Authors: 5
John Agard (Trinidad and Tobago), Lino Pascal Briguglio (Malta), Virginie Duvat-Magnan 7. Damage to anggoves nd 11 Losses in commerdal agrcutre [ [ 16,0502 10 VESPOT aces
(France), Netatua Pelesikoti (Samoa), Emma Tompkins (UK), Arthur Webb (Fiji)
Contributing Authors: 3. Fooding and marine inundation b 8. Soil salination from inundation 12. Decrease in fish production 17. Damage to public facites (water

L ion)
John Campbell (New Zealand), Dave Chadee (Trinidad and Tobago), Shobha Maharaj A —

(Trinidad and Tobago), Veronique Morin (Canada), Geert Jan van Oldenborgh (Netherlands), s - ) 5. Saline inrusion info frsh 13. Damage fo and o 8 10 health and safty
. . Delta, river, estuary, floodplain Y 9. 5aline intrusion in water . losses . Damage
Review Editors: L
5. Coastal landslides, cliff and —
Thomas Spencer (UK), Kazuya Yasuhara (Japan) h:]I;?ape changes clittan 14, Losses in tourism sector 19. Damage to cultural assets

Volunteer Chapter Scientist:
Veronique Morin (Canada)
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Climatologues
de Météo-France

Exemple : Cyclones ORAMA et VEENA (1983)

(9/03/83- 6hUTC)
&
<
S 8-9
(Reva)
5m
(Veli)
(01/02/98 m
15° . 12hUTCjataiva

15°.50'S

b-“v‘lr}.‘mf ea

149W \ 148°W

0

50km 100km

. Niau

Position toutes les 6 heures
et vitesse des vents moyens'

60 a 70 noeuds
70 a 80 noeuds
B 80a 90 noeuds

[ 90a 100 noeuds

Vitessede
déplacement’

< 10km/h

10a 20km/h

_~~ 20a30km/h
/ >30km/h

Direction et hauteur de
la houle significative’

4
¥ (Veena)
Principaux villages*

o0 < 100 habitants
(o) 100 a 700 hab.
O > 700habitants

Duvat et al., 2017

19



. . 4 (2 (4 ()
) .2 X3 s N N Q)
. . \ > o) 4 2 » .
o ' oi@\o ‘<\°\°t<\"’\° o° e & o0® > & & &
> AN . 2 . . A
<t AR o Q& W .o Qe SOP AR S
x&° LOC Lo A NP R &° A o A T Nl
e 2> 9 o> 0 e g\e ot o*°, 590 Eg} , 590 g@ o o 2
o [}
0% 20? %< B b 3 ©® (i
G- G- \ 4 PRI UX IMPACTS
PRINCIPALES X e
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2agm cote abords des passes : pradetion fes exteres (6 mois a5 ( Perturbation du | (_Destruction de ) vers Tanit
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Géographie
humaine
Chaines

d’impacts
wp2

Géomorphologie

Ecologie marine

Océanographie
wpP1

©

Détermination des types
d’impacts perturbateurs pour

la société

4/1\»

Erosion
cotiere

Submersion

Mortalité
corallienne

A

3

@

Détermination des facteurs
climatiques générateurs d'impacts
et des seuils d'impacts

1

Evaluation des risques d’impacts
au XXIeme siécle (modéles)

Réunion

SLR + SST

Tuamotu

A

Houles distantes
+ alizés

Définition des indicateurs
climatiques de risque
d’'impact

Cyclones, houles

distantes, SLR, vents
Fan et al., 2014

T° (SST>30°C)
pH (<8.1 ->7.7)

Donner et al., 2005
Gattuso et al., 1999

Sciences du
Climat
WP1

Sciences du
Climat
wep1

Adapted from Dayan et al., submitted
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Jurisdiction

LWM _ - _ HWM HWM LWM
P Public Maritime Domain (PMD) j‘ | PMD -
i) N | ~
LF o
Le>»-: Internal and territorial
|Jwaters, bed and subsoil

Internal and territorial Foreshore (F)

|
|
waters, bed and subsoil :
>
|

Physical reef-island system

)
)
=
J
»
VDI N

| A
|
|
|
J Reef ecosystem . Reef island | Reef ecosystem
e | »~ . I »~
|
—.I________-’._ A/\A |
: Lagoon
|
ar |
0 -/(:; /'(:‘ l

|
I
|
I
I
I
|
|
I
|
Ocean Break point I {\3
d
4

&» b

Altitude (m)
h M @

-
o

Morphological features Hydrodynamic processes Constructional processes driven by
V' / J Reef formation - INCOMiNg Waves regf-lsland dyn.amlcs
[ ] Reef-derived sediments : : .S
" Services provided by the b Sediment injection
Living corals reef ecosystem ¢ Sediment transport
1 Outer slopes == mm)- \Wave energy dissipation d Coastal depositional area
2 Reef crest through wave friction on e Washover depositional area
3 Reefflat the reef flat - Daily wave regime
4 Ocean t?each HWM  High Water Mark — » Extreme wave regime (storm, tsunami)
5 Beachridge LWM  Low Water Mark
6 Inner depression MSL  Mean Sea Level
7 Lagoon beach 22



1. Recensement des perturbations anthropiques dans les espaces cotier/intertidal/intérieur

Géomorphologie

Observed human disturbance

1. Sediment mining from beaches
and sand dunes

2. Road construction or track
establishment on the upper beach
or dune system, aimed at
facilitating island habitability or
exploitation, or even aggregate
mining from remote islands

3. Erection of longitudinal coastal

protection structures (e.g.

seawalls, ripraps)

Likely impact on atoll island configuration and
natural dynamics

Sediment loss, shoreline retreat

Reduction in storm wave attenuation by the
beach-dune system, likely to increase shoreline
erosion and island flooding during storm events

Beach or beach-dune system degradation and
fragmentation likely to cause or aggravate
shoreline retreat and to alter its buffering
function in the face of storm waves

Change in coastal elevation likely to increase
(e.g. in the case of dune flattening) or decrease
(in the case of raising) marine inundation

Contraction of the accommodation space
required for shoreline adjustment and sediment
deposition

Shoreline  hardening
including beach loss
Decrease in storm wave attenuation by beach
and beach-dune systems, likely to increase
storm-induced sediment loss and marine
inundation

and  destabilisation,

Occurrence on the
atoll sample scale,

location
High, observed on
inhabited and

uninhabited islands

High, observed on
inhabited and
uninhabited islands

High, mainly observed
on inhabited and
exploited islands

Concerned
atolls

All

All

All
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2. Pour chaque perturbation anthropique : dispositions légales/application

Legal framework
Tool Provisions
PMD - Submitted to prior

(FP, 2004 Delib.)

EIA procedure
(FP, Environ-
mental Code)

FP, Code de
I'aménagement

authorisation (Art. 6)

- If authorised, fee of
0.42€/m?2 (Art. 35)

- Possibility of purchase and
privatisation after a 5-year
authorisation (Art. 39)

- Authorised after a natural
disasteror to compensate
coastal erosion (Art, 38)

- Required for land
reclamation >5,000m3

- Works submitted to
prior ministry authorisation

Problem and limits to law enforcement

- Commonly carried out without any prior
authorisation (tolerated, limited legitimacy
of ‘'modern’ law)

- Limited control on the ground due to
remoteness, limited human capacity and
absence of inter-service coordination

- Post-reclamation regularisation

- High threshold for atolls (allows small-
scale projects that are detrimental to
island equilibrium)

- Splitting of projects into several phases
or areas allows circumventing the EIA
procedure

- Post-disaster or‘urgent’ works not
submitted to EIA

- Not applicable to port and airport
infrastructures, which can, in some
cases, be built without any prior
authorisation

26



Legal framework
Tool Provisions
PMD - Submitted to prior

(FP, 2004 Delib.) | authorisation (Art. 6)
- If authorised, fee of

0.42€/m2 (Art. 35)

privatisation after a 5-year
authorisation (Art. 39)

- Authorised after a natural
disasteror to compensate
coastal erosion (Art, 38)

EIA procedure
(FP, Environ-
mental Code)

- Required for land
reclamation >5,000m3

FP, Code de
I'aménagement

- Works submitted to

- Possibility of purchase and

prior ministry authorisation

Problem and limits to law enforcement

- Commonly carried out without any prior
authorisation (tolerated, limited legitimacy
of ‘'modern’ law)

- Limited control on the ground due to
remoteness, limited human capacity and
absence of inter-service coordination

- Post-reclamation regularisation

- High threshold for atolls (allows small-
scale projects that are detrimental to
island equilibrium)

- Splitting of projects into several phases
or areas allows circumventing the EIA
procedure

- Post-disaster or‘urgent’ works not
submitted to EIA

- Not applicable to port and airport
infrastructures, which can, in some
cases, be built without any prior
authorisation

3. Solutions

Legal

- Amend the 2004 Delib.: prohibit
small reclamation projects, and the
purchase and privatisation of the
PMD

- Reinforce ground controls

- Create deterrent, proportional
and effective sanctions (e.g. update
penalties)

- Establish atoll-specific (i.e. lower)
thresholds to take into account

the specific sensitivity of atoll
environment

- Establish a specific procedure to
address post-disaster requirements

- Abolish exemptions

Non-legal

- Promote adequate technical solutions
(e.g. by-pass to allow sediment drift)

- Promote long-term integrated planning
- Promote population awareness on

the impacts of land reclamation by
involving the population in designing
better-adapted law

- Support capacity building
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WP4 - Trajectoires d’adaptation : application a Rangiroa

Bosesanasas Risk Ievel-----v----n
ery . ery
low Medium high

Near term (2030-2

Long term2°C
(2080-2100) 4o

: Potential for '
Risk level with additional  Risk level with

high adaptation  adaptationto currentadaptation
reduce risk

IPCC, AR5
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Panel A

A Increase in
vulnerability

WP4 — Trajectoires d’adaptation : application a Rangiroa

Unavoidable solutions (1.¢. ToV-driven)

3 Other sohutons (. e foreight-depeadent mexpein— Réduire la V en agissant
sur ses leviers -> solutions
« incontournables » :
inverser des tendances
en cours (urb. cotiere,

{2} Unavoidable solutions
; implemented

Recent past ToV

< (3) Full adaptation

= Time

Panel B

Levels
A

= 1970 20105 20505 effets pervers des ouvr.

de défense...)

Time

(a) Number of human assets within the 100-m wide coastal strip

() Change in shoreline position

{c) Change in the area of terrestrial natural coastal buffers (e.g. vegetated beach-dune systems)
{d) Change in the spatial extent of coastal defences (seawalls, ete.)

Magnan & Duvat, 2018
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En fonction des risques d’impacts et de leurs temporalités, concevoir
des trajectoires d’adaptation spécifiques a chaque contexte

(i.a)
(i) Increase ecosystems’
resilience

Sea-level rise
scenario

Low to
moderate

(ii.a)

(i) Minimize the risk of
maladaptation

°.°. High-end

(iii.a)

(iii) Internal relocatiepn n— Level of

implementation

e | oW

I Voderate

Full
potential

(iv) Fortifiction associated (iv.a) (iv.b)
with ground elevation = A——«

(v) International migration (Vi)

SHORT-TERM | MEDIUM-TERM LONG TERM

-

Today Mid-century End-century Magnan, 2018
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Panel A

Panel B

Panel C
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Level of implementation Sea-level rise Type-dependence NBS possible contribution
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3. Les défis scientifiques actuels

> Impacts des événements combinés (‘compound events’) sur les trajectoires de vulnérabilité des
territoires : Hypothese : succession rapprochée d’événements de méme nature ou de nature
différente -> affaiblissement durable des territoires -> infléchissement de leur Trajectoire de V

Ex: MALDIVES
1998 2004 2007 2016 |
X > r\?’ >
(Qe(\ & & (&75\
& N NI -&°
S @ XN &
Q7 QO KN O N Q
Qp\,b %D @6\ \ij Q}(o %\:b ” ege, 7 ré
SN IPEC S o7 S Vulnérabilité cumulée
Q4 ’ . ’ ’ .
<§°O<z>\\ 2 <$/&-.' Réduction du temps de récupération du
Q e
© territoire
—X > Seuils critiques de risque

Résilience des coraux

Autre ex.: tempéte de novembre 2009 (pré-Xynthia) qui en a renforcé les impacts en fragilisant les systemes
plages-dunes atlantiques
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> Impacts : forte intensité faible fréquence (ex. : cyclones) / faible intensité forte fréquence (houles)

Hypothese : les seconds guident I'action (ex.: houles -> ouvrages de défense) et ont, au
regard de leur fréquence, des impacts plus critiques pour les territoires = remise en cause de
I’"habitabilité ?

Ex : dans les atolls, pour une submersion marine a taux de retour annuel, qui affecterait les
lentilles d’eau souterraines et les sols)

Ex. : Tempétes hiver 2013-14 sur la c6te Atlantique

» Adaptation : comprendre en quoi les réponses actuelles reléevent de I'adaptation (cad sont des
solutions) ou relevent de la maladaptation (accroissent la V future de maniére non intentionnelle)
Ex.: Ouvrages de défense -> Faux sentiment de sécurité (baisse de la conscience du risque) +
poursuite du développement (urb., act. écon.) => Hausse de V

Virage actuel : remise en cause des solutions conventionnelles/reconnaissance de 'efficacité et de
I'avantage colt-bénéfice, sur le long terme, des solutions basées sur la nature (protection/restauration

des écosystemes)



Ensure the
use of sound
multi-disciplinary
and trans-disciplinary
knowledge, concepts
and methods

&
& Use ecological and other
;6" natural sciences to innovate in
q and to evaluate NBS
o
£

Use engineering sciences to design and
test technology-supported NBS

Use social and economic sciences to include
stakeholder views and evaluate NBS

Deal with

uncertainty,
complexity,

ambiguity and conflicts
to archieve equitable
trade-offs

Acknowledge multi-functionality
of nature, and related challenges

Consider the implications of the context
for development and application of purpose
made NB3

Consider Adaptive Management as approach
in highly uncertain situations

Ensure the involvement of multiple
stakeholders and a wider public

Develop common understanding of
multifunctional solutions

Address multiple benefits
and trade-offs of NBS

Address sustainability, justifiability and
overall quality of NES

Develop decision processes that showcase
different solution pathways

Identify joint key principles
(=9, precaution)

Evaluation and monitoring for

mutual learning across scales

perspective.

Source: Nesshover et al., 2017. The science, policy and practice
of nature-based solutions: an interdisciplinary

Sustainable Nature-Based Solutions

Set up long-term investment and
financing to reap benefits of NBS

Develop and implement appropriate
institutional arrangements/designs

Ensure equitable distribution
of benefits and risks

Ensure environmental targets to be
included and monitored
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