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Contexte

- Changement climatique
+

- Accroissement de la demande en eau
+

- Ressource en eau limitée

Une gestion durable devrait:
Réduire la demande
Réduire les pertes en eau
Ameéliorer la reutilication de 'eau
conserver et restaurer les services
écosystemiques



Qu’est ce qu’un service écosystémique?



a cascade des services écosystemiques
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es fonctions ecologiques au services des contributions naturelles

Fonction écologique = ensemble des processus physiques/biologiques/biogéochimiques
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Definitions et evolution des services ecosystemiq

MA (2005) IPBES (2013) l IPBES (2017) l

Définition changeante au
cours des 10 dernieres
années

Context-specific
perspective

Concept controversé

1X9JUDD [BANYND

Evaluation économique
controversée

Figure 1 @ Evolution of nature’s contributions to people (NCP) and other major categories
in the IPBES CF (Diaz et al., 2018) with respect to the concepts of ecosystem
services and human wellbeing as defined in the Millennium Ecosystem
Assessment (2003, 2005).

Extract from Chapter 1 - IPBES report, 2019 6



Regulation de la qualite des eaux

Données : Water Framework
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Martin-L6opez et al., 2018

Indicateurs :

« Niveau de conservation,
superficie et richesse des zones
humides et des cours d'eau

- Taux d'élimination des polluants
- Ex: Dénitrification

Spatially explicit monetary valuation of
water purification services in the
Mediterranean bio- geographical region.

La Notte et al., 2012

Mapping.ecosystem services for policy
support and decision making in the
European Union.

Maes et al., 2012

@ Economic valuation of the natural service
of nitrate regulation provided by rivers
including dilution effects: Application to a
semiarid region, the Ebro basin (Spain)

Tapia et al., 2020



Quantification de la requlation des nitrates

Que mesurer ? Sélectionner un indicateur approprié

Adapted from Burkhard & Maes, 2017

Comment le mesurer ? Sélectionner une méthode appropriée

L)

Simulations

* Expert based, statistical
and process based models
of ecosystems and ecosys-
tem services

@Teissier/
Lucas and Unterweger, 2000
Wollheim et al., 2008 Singh, 1995
Harrison et al., 2011 Kronvang et al., 2009
Lu et al., 2018 Kauffeldt et al., 2016 3

Teissier et al., 2008 Fu et al., 2019
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100 Kilometers

*Cakir, R., Sauvage, S., Gerino, M., Volk, M., & Sanchez-pérez, J. M. (2020). Assessment of ecological function indicators related to nitrate under multiple human stressors in a large watershed, Ecological indicators : 106016



== Les invertébreés et micro-organismes acteurs de
= ce service de regulation
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Les interactions entre les
communautes d'invertébres et
de micro-organismes sont
cruciales pour la conservation
de ce service.

¢ La biodiversité benthique

(invertébrés, champignons,
bacteéries, virus) est impliquée
dans ce service, de méme que
la communauté végeétale.

Liu, Dedieu et al., 2016
Yao et al., 2017
Cakir et al., 2020



Services écosystémiques
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// MOYENNE
Diversité biologique

(especes, traits fonctionnels)

Les zones humides riveraines sont
des hotspots de services rendus.
Quelles sont les communautés
d’organismes impliquées dans ce
service ?

L’ecologie théorique
dit que le service
naturel de régulation
de la qualité de I’'eau
est dependant de la
biodiversite.

5

Daily denitrification rates in floodplains under
contrasting pedo-climatic and anthropogenic
contexts: modelling at the watershed scale.

Fabre et al., 2020

[% Biodiversity loss and its impact on humanity.
Cardinale et al., 2012



Beaucoup de processus dans le cours d'eau et
a ripisylve

Flood plain
A

Minor river bed

Hyporheic zone

Groundwater




Les zones humides alluviales : des hotspots de
requlation de la qualite de I'eau
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Assessment of ecological function
indicators related to nitrate under
multiple human stressors in a large

watershed. Cakir et al., 2020

Amazon

Guilhen et al., 2022
Parrens et al., 2018

Calculated with an algorithm
based on the DEM and validated
with remote sensing data

SWAF occure
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M ow:0
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Conclusion

A I’échelle du cours d’eau

® Invertébrés et micro-organismes sont acteurs de ce services

A I’échelle du bassin versant

® Hot spots du service dans les cours d'eau intermédiaires

® Maintenir le service permet:

® de conserver ou restaurer les ripisylves, les bancs de galets et les zones humides afin
d’améliorer la capacité de bioremédiation de la riviere

® De conserver toutes les interactions entre les compartiments via les zones humides

® De conserver toutes les variations naturelles des débits, avec inondation possible des
zones humides riveraines
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2 activités en

Hydrologie et écologie _
= R&D continue

= Recherche issue des
laboratoires publiques
= Plateforme interactive

y s . Innovation Deeptech :
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fi
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https://www.eco.omp.eu/research-team/biogeochimie-integrative-de-la-zone-critique-biz/
https://www.eco.omp.eu/research-team/biogeochimie-integrative-de-la-zone-critique-biz/
https://www.eco.omp.eu/research-team/biogeochimie-integrative-de-la-zone-critique-biz/
https://www.eco.omp.eu/research-team/biogeochimie-integrative-de-la-zone-critique-biz/

Instituts de regulation

Evaluation a travers d’indicateurs
Evaluation économique controversée

Financeurs = manque de visibilité du
colt évité/ Stéréotype

Transmission des régles et des normes
Traduction de la demande
) > . ] Définition du besoin U
P reStataI re Commande du service Command Ital re < - > Sager
N | !;%\ Agence de ’eau
N Syndicat mixte a8
" Traiteur d’eau p- 7
. Usage du service
¢ Intervention ar L'usager
* Miseen place du P
D> service

* Optimisation en

temps réel

¢ Maintenance

Adapted from Aznar & Cornet, 2003

Bien-support
MEWISO

Mapping Environmental and Water
Indicators Simulated and Observed

Innovation
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Denitrification in alluvial wetlands

AlIuvth!and
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NO; and DOC Input

1 1
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These de Clément Fabre 2019 Rdole des zones humides alluviales dans la régulation
des flux de nitrates et de carbone organique vers les eaux de surface a I'échelle des

bassins versants, INP ENSAT
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Denitrification in alluvial wetlands

Alluvial wetland

Agricultural zone

N, /N,O

NO; and DOC Input

11

Anaerobic conditions ns - Jl

R gy g

Exported NO;" and DOC

- Modeling

Bernard-Jannin et al., 2017
Sun et al., 2018

Galloway et al., 2003
Tian et al., 2018
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Un service evalue a travers la mise en ceuvre d'indicateurs
environnementaux

Biophysical quantification of ecosystem services

Purpose of the assessment

Target audience

-
S b L i Select an appropriate indicator - Position on the ES cascade
Spatial and temporal scale

Select an appropriate method

How to measure?

Direct measurement Indirect measurement Indirect measurement

* Field observations * Remote sensing and earth * Expert based, statistical

* Field experiments observation (NDVI, land and process based models

« Surveys and questionaires cover, surface tempera- of ecosystems and ecosys-
ture, ...) tem services

* Socio-economic data
= Proxy indicators

L)

20
Figure 1. Biophysical quantification of ecosystem services (Icons by Freepik).



Des projets, des resultats, e saRhicadons

asuremen
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Abstract

1. In-stream nitrate removal capacity may be used as a proxy for the ecosystem ser-
vice of water quality regulation. It is well known that this natural function is driven
by abiotic and biotic factors in running water environments. With regard to biotic
drivers, most of the literature focuses on the microbial community influences, but
there has been very little emphasis on the relationship with the benthic macroinver-
tebrate community. Since this community feeds on microbial assemblages (au-
totrophic and/or heterotrophic biofilms) that live on the streambed and in the
hyporheic zone of the river, macroinvertebrates also have the potential to influence
nitrate removal via its influences on microbiological processes.

2. The objective of this study was to examine the potential relationship between the
macroinvertebrate communities and nitrate removal. A dataset of in-stream nitrate
rf:moval/rates me._asured in nine-third-order streams was analvsed. The simultaneous

-

Lezat (France) .., S Moo
4316, 120 o)

N 2 (Austria)

Gurri(Spain) | | ot
|| ars2N,216E | | 4 | i

| ) b b \
o - o~ p!
Portugal| Ancovrn | =" Menase

| %

o, Spain

Montegut iance) N eh
43'39'N, 0'38'E

4™

Kleine Ed;m

47'59'N, 1501

KA v Stovakia

Bagnatore (Italy) “"'"" o >
42°02'N, 12°02'E ‘°"' &4

Grandola ncanemnil|
La T (Spain) |
(Portugal) 4141'N, 227E
| 3818'N,845'W

f
Moroceo ( Algora [ Timble |,

\ N Gesces 50

£ Aposelemis -
S (Greece) [ :
- [ssian2s26E |

gty | Yarqon (Israel)
®  mmm) 307N, 3455€




NitrateLH:ptake rate in 9 streamsa? reaches, with 1~6 different dates in each reach
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Definition des services écosytemiques
Box 1 @ The Main Elements of the IPBES Conceptual Framework.

Global

Good quality of life
Human wellbeing

Living in harmony with nature
Living-well in balance
and harmony with Mother Earth

IPBES Scope

o A

Nature's contributions 44—  Anthropogenic assets Direct drivers
to people

Ecosystem goods Natural drivers
and services

“— Institutions National
Nature's gifts and governance .
and other —) MIL“:_'POQE“'G
indirect drivers rivers

Interacting across spatial scales

Nature

Biodiversity and ecosystems

Mother Earth
Systems of life

IPBES level of resolution

Intrinsic values
Local

Changing over time
Baseline-Trends-Scenarios

Figure 1 @ The IPBES conceptual framework (CF). Source: Diaz et al. (2015a, 2015b).



