40 UNDERSTAND

Studying the evolutionary dynamics
of the interaction between water
and man in the past in order to plan

for the future

Fabienne Errero, Juliette Cerceau, Guillaume Junqua and Patrick Lachassagne,
HSM, University of Montpellier, CNRS, IMT Mines Ales, IRD, Montpellier, Alés, France
Christelle Gramaglia, INRAE, UMR G-Eau, Montpellier, France

Contact

Background

Global change is altering the long-term evolutionary trajec-
tories of socio-ecological systems, testing their capacity for
resilience and adaptation. Against a backdrop of significant
uncertainty linked to the interweaving of human and eco-
logical vulnerabilities, planning policies involve choosing
between different socio-ecological transition scenarios. These
choices involve adapting to the local historical ways of living,
while at the same time reinventing them. The study of socio-
ecological trajectories falls within the scope of sustainability
science: it is interdisciplinary, combining the knowledge of
geographers, hydro(geo)logists, sociologists and ecologists,
and building bridges with other disciplines such as urban plan-
ning. Firmly rooted in an understanding of the problems faced
by local residents, it invites us to revisit the history of territo-
ries to shed new light on current controversies.
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Scientific lock:

the question of the choice
and relevance of the study
baseline

Among the socio-ecological trajectories, the
study of hydro-social evolutionary dynam-
ics explores the interactions between human
societies and water, and more specifically
the role that water has played and contin-
ues to play in land use planning: water as a
“resource”, water as a "“living environment”,
water as a “vector” for nutrients and con-
taminants, water as a “risk”, etc. Studying
the impact of global change on a local scale
means analysing and documenting the spa-
tial and temporal diversity of the hydro-social
trajectories at work, through the interplay of
scales (spatial interlocking) and impermanent
frames of reference (temporal interlocking).
This raises the question of the baseline from
which to observe these evolutionary dynam-
ics. Baselines are spatialised points of view
providing a relevant basis for observing and
modelling spatial and temporal changes in
interactions with water. This question of the
baseline is central, because it explicitly exam-
ines the biased loss of perception of change
that occurs when each generation redefines
what is “normal” or “natural” (the concept
of a shifting baseline or “ecological amne-
sia”; Rodrigues et al., 2019). The study of
hydro-social trajectories therefore calls for an
examination of the choice and use of spatio-
temporal baselines. This means developing
a method for sizing and locating a sample of
sites in a given study area.
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Proposing a methodological
approach to identify a study
baseline

The methodological approach combines sam-
pling methods from hydrology and sociology,
and proposes three stages for identifying these
“baseline” sites:

— surveys of a sample of local experts: geolo-
gists, hydrologists, historians, geographers,
anthropologists and others, most of whom
live in the study area. Their expertise and local
practices help to identify “baseline” sites,
because they are features of the way in which
hydro-social interactions have evolved;

— a hydrological and hydrogeological obser-
vation and characterisation of the “baseline”
sites cited during the exploratory surveys,
which, through an initial analysis of the small
and large water cycles, give an idea of how the
environment functions;

— a study of socio-environmental contro-
versies (river pollution, depletion of water
resources, etc.) in the study area, revealing the
problems experienced by local residents today,
and the way in which the history of socio-
hydrological interactions resurfaces in these
controversies to shed light on the various tran-
sition scenarios.

Using new tools to study
these “baseline” sites

The chrono-systemic timeline is a working tool
used in the field of Long-Term Socioecological
Research (Haberl et al., 2006). It is an inter-
disciplinary tool that combines qualitative and
quantitative data with historical, ecological,
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demographic, climatological and other related
knowledge. It is also a transdisciplinary tool
that can be used to support discussions with
local residents on hydro-social trajectories.
The figure below shows the work involved in
constructing a chrono-systemic timeline for a
baseline study site. This timeline highlights the
hydro-social trajectory of a given baseline with
a succession of socio-technical developments

(for example, major hydrological changes such
as the introduction of drinking water supplies
or collective wastewater treatment). An analy-
sis from the point of view of local residents
provides an understanding of the role of these
various developments in the transformation of
types of housing and ways of living, with the
aim of shedding light on future development
scenarios.
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This data can be used to produce a simplified water balance over several periods and to understand and quantify the uses made

of water ressources in the reference location.

This approach can, for example, lead to a rethinking of modernisation through the prism of water and review of the boundaries

of the spatial reference system.

An example of a hydro-social chrono-systemic timeline under construction.



To know where we are going, we need to know where we have been! This metho-
dological approach, which focuses on identifying “baseline sites”, is designed to
provide a knowledge base that is fundamental to decision-making. By examining
the relevance of choosing a (spatial and temporal) baseline from which to view
changes and developments over the long term, this approach also raises questions
about the sustainability of development choices.

43



SUSTAINABILITY
SCIENCE

UNDERSTAND, CO-CONSTRUCT, TRANSFORM

Volume 2

Collective thinking coordinated

by Olivier Dangles and Marie-Lise Sabrié

IRD Editions

French National Research Institute for Sustainable Development
Marseille, 2023



D2S follow-up of the articles: Claire Fréour and Magali Laigne
Editorial coordination: Marie-Laure Portal-Cabanel

Cover: Charlotte Devanz

Design and layout: Aline Lugand

Cover photo: Rock painting, Cueva de las Manos, Argentina.
© IRD/O. Dangles - F. Nowicki/Une Autre Terre

Photo p. 14: Cast net fishing: casting the net (New Caledonia).
© IRD/P. Dumas

Photo p. 52: Farm work with a plough (Morocco).
© IRD/G. Michon

Photo p. 86: Launch of the participatory observatory on vulnerability to erosion:
training ecoguards (Anjouan, Comoros).
© IRD/N. Mirhani

Photo p. 112: Modelled map showing the damage caused by flooding
and the success or failure of recommended measures (Madagascar).
© IRD/Didem/Rijasolo

Photo p. 138: Rice LMI workshop on rice improvement to cope with the constraints of climate change.
© IRD/F. Carlet-Soulages

Photo p. 164: Graphic animation of the Franco-Brazilian network for the sustainable development
of the North-East semi-arid region (ReFBN) (Brazil).
© IRD/M. Disdier

This publication is open-access and made available to the public under the terms of the Creative Commons license
CCBY-NC-ND 4.0, which can be viewed at https://creativecommons.org/licenses/by-nc-nd/4.o/deed.en. Under this
license, the original work can be freely redistributed as long as the authors and publishers are credited and a link to
the license CC BY-NC-ND 4.0 is provided. Modifications are not authorised and the work must be published in its

entirety. The material may not be used for commercial purposes.

Qoce

© IRD, 2023
PDF version ISBN: g78-2-7099-3003-1



	CONTENTS
	Preface
	Introduction
	UNDERSTAND
	Sustainable coexistence between humans and wildlife and the challenge of zoonotic diseases
	Sustainability science put to the test of science
	Crises and sustainability science: a public policy issue?
	Zoonoses and sustainable urbanisation in the Global South: understanding the risks to prevent them more effectively
	Green spaces and concrete: can they exist side-by-side?
	Studying the evolutionary dynamics of the interaction between water and man in the past in order to plan for the future
	Towards more sustainable use of fish aggregating devices
	Food and dilemmas
	Fine particle pollution: a breadcrumb trail through SD G maze
	Food-friendly landscapes: moving beyond food sustainability
	Sustainable gathering, an example of reciprocal contribution between people and nature
	Crises and sustainability science: contingency and necessity
	Socio-ecological metabolism for thinking about the sustainability of society-environment interactions
	Soil health: a holistic and transdisciplinary approach
	Strong sustainability as a paradigm for bridging economics and sustainability science
	Space geodesy to observe changes in the Earth’s habitable conditions
	Studying territorial dynamics in the Anthropocene

	CO-CONSTRUCT
	Urban vulnerabilities to climate change: a case study from Bolivia
	Nature as an interdisciplinary object
	A shared fieldwork area: fertile ground for interdisciplinary research into cities in the Global South
	Agroecological research: “Your attitude, not your aptitude, will determine your altitude.”
	Moving towards land degradation neutrality
	Utilising the critical zone concept in interdsiciplinary research
	In defence of militant research: understanding and action insocio-hydrological territories
	Nutrition-sensitive aquaculture for more sustainable aquatic food systems
	Co-constructing scenarios for Indian Ocean deltas
	Moving beyond transdisciplinarity
	Sustainable food systems in the Global South(s)
	International joint laboratories: experiments with a sustainable, equitable partnership model

	TRANSFORM
	Sustainability sciences and education
	From urban tips to extractive territories: reformulating the waste issue
	How do we define "sustainable meat consumption"?
	Isopolis, a project of societal transformation for La Réunion
	Academia and sustainability: towards a holistic approach
	The contribution of gender studies to transdisciplinary sustainability science
	Sustainability science in Mexico: taking the plunge
	The hatchet and the seed: never mind about old positions, let's work together!
	Managing marine ecosystems: the crucial contribution of research
	Scientific diplomacy: a concept still waiting to be invented?
	Participatory theory of change and the agroecological transition
	New ways of working
	No sustainability science without open science




