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(Observatory in Urban Stormwater Management)

Organisation and results

----
Sylvie Barraud & Gislain Lipeme Kouyi

INSA Lyon – DEEP 
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French Context: 

– In France : 

• 76 % of the population lives in 
urban areas, 

• on less than 18 % of the total 
French area
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LYONLYON

Context of Lyon:

– Administrative organization
• Metropolis of

59 municipalities
(Grand Lyon Metropolis )

– Area
• ~ 540 km²
• to 2000

C
ol

om
bi

an
 -

F
re

nc
h 

C
on

fe
re

nc
e 

on
 

U
rb

an
 W

at
er

 S
ys

te
m

s 
30

th
N

ov
-

1
st

D
ec

. 2
01

7 

LYONLYON

Source IRSTEA 

Context of Lyon :

– Administrative organization
• Urban community of

59 municipalities
(Grand Lyon Metropolis )

– Area
• ~ 540 km²

– Population
• ~ 1.3 million inhabitants

(~ 500 000 in Lyon)

• ~ X 1.3 from 1965 to 2000
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Context of Lyon and main concerns -
Stormwater management 

Residential
development area 

Small hills

Small vulnerable rivers

Low infiltration capacity

Industrial and 
commercial 

development area

Flat / 
No watercourses

Good infiltration 
capacity

(Fluvioglacial 
deposits)

Groundwater used as 
drinking water

Existing Combined or 
Separate sewer systems

385 CSOs

12 WWTPs

Flood prevention / limitation

Pollution of soil and water 
reduction / prevention  

Promotion and assessment 
of more sustainable 
strategies 
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Field Observatory for Urban Hydrology
(1999)
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Objectives:

Monitoring 
to provide a 

better 
understanding  
& prediction of 
Urban Water 
systems and 

their impacts on 
environment
(watercourse, 
groundwater, 

soil)

� Monitoring and modelling to 
understand and predict
– Effect of rainfall (spatio-temporal 

repartition on flooding and pollution 
processes)

– Characterization and dynamics of water 
fluxes and pollutants in the different 
components of the water cycle

– Physical, biological and chemical impact 
on receiving waters 

� Promotion of action-based learning to 
improve stormwater management
– Efficiency of Storm Water Control 

Measures 
– Improvement of current system 

supervision
– Development of Decision Support 

Systems for design, planning and 
supervision of existing systems
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Partnership

Scientific Labs
(13 labs from 9 inst.,
80-100 researchers)

Stakeholders/ 
operators/ 
planners

Management /
Result 

dissemination

Interdisciplinary 
Research

� Climatology

� Hydrology

� Hydrobiology

� Microbiology 

� Chemistry

� Geography / 
geomorphology 

� Soil science

� Fluid mechanics

� Decision making aid

� Social science
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Sites (characteristics)
5

1

2

3

4

Monitoring Systems = Quantity and quality measureme nts 
installed on 5 real sites representative of various  contexts 
(landuse, drainage systems, receiving bodies)

� Installed all along the water cycle (from atmosphere to 
receiving bodies (small water courses and groundwater)

� are designed to match short & long term effects with adapted 
time steps

� with a multidisciplinary approach (physical, biological, 
hydrological, …) integrating professional expertise 

� Uncertainty analysis
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Sites (characteristics)
5

1

2

3

4
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Some examples of research results
(highlighting the interest of continuous and long term data series) 
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Do stormwater infiltration systems clog 
rapidly?

Ratio
(Inf. Area /  Active Area) 

= 1.2%

Catchment
Django Reinhardt 

A=185 ha
Cimp = 0.7
Cr=0.35 

Infiltration 
basin 
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Does stormwater infiltration clog rapidly?

Ratio (Inf. Area /  Active Area) 
= 1.2%

Infiltration Basin 
Django Reinhardt Q, T°C, Turb (TSS, 

COD), Cond, pH  

4 x h (Water 
depths)

+ Calibration of Hydraulic Resistance R 
standardized at 20°C for different events 

generating level > 80 cm 
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Clogging evolution 
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Gonzalez-Merchan, 2012, DEEP -INSA
Basin unclogging

Intense clogging
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Clogging evolution 

Gonzalez-Merchan, 2012, DEEP -INSA

Basin unclogging
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Role of vegetation

24h

Aerial view by 
drone (Saulais, 
2012, LEHNA –
ENTPE)

?
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Evolution of TSS concentrations & loads 

over time?

Catchment
Django Reinhardt 
supposed to be

stable in terms of 
urbanization

A=185 ha
Cimp = 0.7
Cr=0.35 

?
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Evolution of TSS concentrations & loads

Rainfall depth 

Runoff volume 

TSS EMC

TSS Load

Mann-Kendall Test 

No significant trend 

Significant trend 

No significant trend 

Significant trend 

Sun et al, 2015 – DEEP / LEHNA – INSA – Lyon 1
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Evolution of other temporal series 

� Rainfall (1970 – 2015) 
� No trend 

� Air temperature
(1970 – 2015) / (1986- 2015) 

�Trend +0.05 °C /year

� Groundwater temperature
(2003-2013) 

� Trend + 0.02 – 0.03 °C/year

Sun et al, 2015 – DEEP / LEHNA – INSA – Lyon 1
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Dissemination

20

http://www.graie.org/othu/
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Convergence Institute 
Convergence between the 
contemporary urban question and that 
of the AnthropoceneLyon Urban School 

H2O Lyon 
Graduate School of Integrated 
Watershed Science 

Soon
� Academic coherent projects launched
� 2 Special schools of excellence 

(University of Lyon) with
� Possibility of courses, exchange, research

projects, Summer schools…  


