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Where? 

Why?

1- How does the peri-
urbanization process impact 
the flow regime in quality & 
quantity of water?

2- How can we mitigate 
these (-) impacts?

Lugdunum…..Lyon city

The Yzeron watershed has been an experimental  site for Irstea-Lyon since 1994



(I) Watershed scale approach
to understand the hydrological and 

ecological templates



EH dual regulation principle

Objective : Describe components  and model their relationships 

Biocenoses

Fluxes Forms

Water related macro- & micro- scales

Hydrology, 
Hydraulics, 
Geochemistry
…

Hydrobiology, Microbiology, Biochemistry…

Geomorphology
Hydrodynamics
…

Benthic ; hyporheic



 

Urban flow modeling
CANOE model

Flood & Low flows simulation
Wistoo; J2000 spatial models

Hydrological fluxes

Landuse change modeling



Hydro-geomorphological typology



Biocenoses status..& functions 

WFD..2027



Biocenoses /forms  &   /fluxes

Functional Units



Forms & Fluxes



After a decade of research in the Yzeron
watershed, we reached the following conclusions :

• The self-purification capacity of a river system is 
unequally distributed;

• In our lotic system, the main bioreactor is the 
hyporheic zone;

• The main drivers are (I) the river geomorphology 
and (II) the connection to a ground water table;



(II) Problem solving approach 



Low dilution capacity rivers , head 
waters, seasonal, intermittent..



Increase the self purification capacity 

….artificial riffle

“ Porous weir”



Monitoring design

NH4  > CSOs source
NO3  > NH4 nitrification or fertilizer origin
NO2  > NO3 denitrification
DOC > Dissolved Organic Carbon (CSOs & nat.)
PO4  >  Phosphate (CSO,  agriculture) 

Weekly sampling
for water quality analysis of

Natural sand filling

Impervious granite bedrock

Sampling & monitoring wells
P0

P1 P3 P4 P5 P6

CSOs

NH4
P2

Concrete 
pavement

1m

41èmes Journées Scientifiques du GFHN · Observatoire de Haute-Provence · Janvier 2017-Breil

10 minutes time step
Multi-parameters loggers: 

Electrical conductivity
Temperature
pH & redox potential
Dissolved oxygen
Water pressure



Proof of concept….
biodegradation process / uptake..



Demosite – proof of concept running since 2006

Replication site
planned on 2019
for proof of 
transferability

Implementation strategy with the support 
of the river basin managers

Missions since 2000:
Flood, Drought, river resource 
management
WFD objectives / good 
ecological status…



The Lyon’ EH demosite and research 
networks 



(Breil, 2018)

Interception complète des 
faibles débits
Régénération à débit >= 
débit moyen

Porous ramp principle


