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Plurality of “systems” in working out
resilience of social-ecological systems

Olivier Barreteau, Director UMR G-EAU
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e Need definitions to become
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— Need to specity scales, stakes...

Steve Carpenter,'* Brian Walker,

J. Marty Anderies,” and Nick Abel®

— Existing operational definitions

'Center for Limnology. 680 North
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ABSTRACT

Jlience is thesmgenitude of disturbance that can
[ ] b g@xfg ocioecological system (SES)
movgsoTdi nt gFgion of state space controlled

by a different set of processes. Resilience has mul-

are system speci

IC

Examples are soil phosphorus content in lake dis-
tricts woody vegetation cover in rangelands, and
property rights systems that affect land use in both
lake districts and rangelands. (b) The ability of an

tiple ]evelmf/ﬁ;;imng 16, gfém Ib § sQlf-0ggqr SI[ 0 the extent to which
susf@mabil al r ck.jan r ‘Uﬁ Fmgv aduk Bather than forced by

as a measurable quantity that ‘can be assessed in

external drivers. Self-organization is enhanced by

field Smdiwrs‘ﬂ] operational indicagors of coevolved ecosystem components and the presence
resiliance | I te ce ’wlm¢t!"®' / % ol hePorks that facilitate innovative problem
the literatuTe. TO asseSs a systent's resimerree, nn S a e

must specily which system configuration and which
disturbancys hil m: h ; ﬁ:‘es
resi |encew ids E 13?3?2 ke
districts and rangelands, with respect to the follow-
ing three general features: (a) The ability of an SES
to stay in the domain of attraction is related to
slowly changing variables, or slowly changing dis-
turbance regimes, which control the boundaries of
the domain of attraction or the frequency of events
that could push the system across the boundaries.

solving. (c¢) The adaptive capacity of an SES is re-
lated to the existence of mechanisms for the evolu-
tion of novelty or learning. Examples include biodi-
versity at multiple scales and the existence of
institutions that facilitate experimentation, discov-
ery, and innovation.

Key words: resilience; resistance; stability; persis-
tence; socioecological system (SES); lake districts;
rangelands; sustainability; self-organization; adap-
tive capacity; adaptive cycle.
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Example with water: social
hydrological systems

e Confusion in policy
arenas

e Systems are
essentially open

e Multiple sources of
confusion




A pragmatic view of socio-Hydrosystem (A. Richard)
Farmer

« Farmers need water for 'k

their peach trees ! » « I grew up here ! » }

7\***/ 3

« Fishing trout can’t be
explained. It’s a feeling ! »

ressource. »

[ « Water 1s an economic

'k

« There must be water so that
I can fish ! »

« One must respect nature. »

Fisherman From Thévenot 2006

=>» Integrating this diversity of viewpoints in callective choices with an equal legitimacy



Consequences for NRM governance

and adaptation

No unique (social-ecological) system

Actions performed generate changes beyond
their goal

Need to explore the interactions at system’s
borders

Anderies et al. 2004

Exogenous drivers affecting social actors, e.g.inputs from related
social, economic, and political structures in the SES framework.

Robustness as an S
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e.g. inputs from related ecosystems in the SES framework.

Exogenous drivers affecting natural and human-made infrastructure,
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e By transfer of vulnerability/robustness, we mean a
change for other agents or stakes in their robustness
while increasing one’s own robustness for a given stake

e Plurality of view points: spatial and time scales, stakes
=> |nteraction between feedback loops

B Feedback control Loop for General SES

Social Welfars

= sancmnmant | Assat alocation: Infraestrocture Goods and
el oY — Tuna — Miataral Sandnes
- =
N — Enangy - Haman
T — Intrasiructurs — Human-moda

From Anderies 2015
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B Feedback control Loop for General SES
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» Metaphor to analyse cases towards a typology of transfers



Estimation on:

Heat and drought
risks

www.pic-saint-loup.com

Robust quality |n\§|

. infrastructure:
Asset allocation: )
Wine grower: f\ I_- _w;te_r =7 - Commercial wine
reliable x J ~. "Workforce ne'two'rk
production of - Vineyard - lIrrigation
quality wine varieties —Rgtgfl:t Al
Quantity and quality of | ;
pl’OdUCtIOh per varlety I |
I I
I I
I I
Representation of: | I
- | Ingredients of | I
perceived quality of <€ T |
AOC
-, Demand of wine Asset allocation: infrastructure: |
AOC institution: f \ - monitoring - AOC rules :
Repetitivity of J - labelling \ /l
quality and Sm——-
image of wines
with AOC label

Institutional locked in; possible trade off with water sharing
(Based on Dedieu 2015)

Reputation of wines

with label



Mosquito control VS biodiversity

conservation

Estimation on:

Tourist quality of life

through trophic chain

Diversity of species

- | Btiimpacts
- | Risks of mosquito
Local spread .
planning Asset allocation: infrastructure:
authority: f K - Mopey - Bti spreading
Mosquito x J - Gonservation , —platform _
nuisance 7 tools \ - rules \
reduction X N - Wetlands |
\ \ 1
\ I I
\ Percél\@d nuisance | I
\ due to mo\sqwtoes I I
\ \ I I
\ N | I Dispersion of Bti
\ \ \ | I
Representation of: \ N I
- | Impacts of \ \l :
insecticides \ I\ N :
\

o . Asset allocation: A inf%\tructure: :
blodlverSIfy - Money 2N - Wetlands :
conservation - Social capital N B Ruless

- Conservation - Consegation
tools M \ tcyl{

Populations of birds

observed
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 Heritage approach

— Discuss on future

Participatory settings

— ldentify and agree on interdependences
— Capacity for joint exploration
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g ements
e Belmont Forum (incl. NERC, NSF, NRF, ANR)
e Resilience Alliance, and French node (Cirad, CNRS)

e Agence de I'eau Rhone Méditerranée




