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Anticipate faecal contamination in rivers
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1.1. Context and stakes

Microbiological contamination in the rivers: fecal indicator bacteria (FIB).
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Bathing (quality of life, nature in city)

Drinking water pumping

Reduce human pressure on ecosystems

Credit : Nicolas Becker, FFTri, 30/08/2024
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1.2. Objective: anticipate contamination

D %

A _ Wastewater
l l

b v

A Rain

A Hydrometry
A ColiMinder

!

v

Wastewater
treatment plant

@ Y
@ _u_%

=7 F=y Wy
- = drometry O] Water uality
/\"'/ H

inriver 1

Objective: Anticipate contamination from rainfall

1. reworked from Chocat, Bertrand-Krajewski, and Barraud (2021).
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2. Anticipate contamination from rainfall2  e:..
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2.1. Anticipate contamination: methodology

A Rain
\ dim = 16
~ Events and
A Hydrometry / " caracteristics
A Contamination

A4

@ Event discrete dataset

® Multi source
data compilation

@ e Rain

= Depth (mm)
= Max. intensity (mm/h)
= Duration (h)
e Hydrometry
= Flow rate (m?/s)

= Water level (m)
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2.2. Anticipate contamination: methodology

A Rain

dim = 16
Events and

A Hydrometry

A Contamination

\

dim = 1
Dimension
reduction

________

® Multi source
data compilation

@ e Rain

= Depth (mm)
= Max. intensity (mm/h)
= Duration (h)
e Hydrometry
= Flow rate (m?/s)

= Water level (m)

@ Event discrete dataset

o

C9 24.34%

® Dimension reduction to find an indicator

Hyd t
gLlydrometry

~ DE PARIS

ECOLE NATIONALE DES

& '.\ INSTITUT
5 : POLYTECHNIQUE

N
o
o

C]l]&IX E CO]i (I\’IFU/ 100IHL)
N
o
o

C142.22%

0.5

PONTS
er CHAUSSEES
Predictive
Early warning
system
NS~
'I
l”
' d
e
e
td
4
e
e
td
L4
I”
L4
I”
I”
’I
g Observations
o Model
-1 b
0 el e % - ‘ ‘ |
2 3 4

Global Rain Parameter

Best=ISOMAP+variables selection

Cartier, Guillot - Le Goff et al. - 1st SHF Eau&IA - March 5, 2026



POLYTECHNIQUE

@, INSTITUT

4P DE PARIS

£COLE NATIONALE DES
PONTS
er CHAUSSEES

ICS

Paris Olympi

ion

Inat

te contam

icipa

2.3. Ant

Global Rain Param.

Estimate maximum level
of contamination from
global rain indicator
early warning system

Y9 /wu|seTyIsuagur urey

(@) Kp) (@) Lo (@)

S U | Y

e |

_

-

bl

o

.‘

.l

— o

. —

M

o

bl

9

hd

d

m

=

=o

.‘

hd

b

LA

o

|

.‘

- -

o

.‘

- p

.‘

[ ]

- =

o

_ _ _ _ °

o o ®) o o
o o m (@) (@)
o S 2 3 3

00T /Ddn] I5N 100y

- 1st SHF Eau&IA - March 5, 2026

Cartier, Guillot - Le Goff et al.



3. Where does contamination originate? £ e
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Contamination comes from CSOs
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3.1. Bacterial transport model (1D)
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At what time step to measure C' to identify CSO concentration \; ?
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Seine River flow
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3.2. Synthetic data with known concentration
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solution
{ Oz, 1) } C(x,t)

framework using Rackauckas and Nie (2017)
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3.3. Source indentifiability regarding time step
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4. Conclusion and prospects
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Our work provides baselines

e Early warning system of contamination events from rainfall.

¢ |nverse method to retrieve CSO concentration from river concentration measurements.

7

How Al could be integrated into our work ?

e Supervised dimensionality reduction, e.g.: Partial Least Squares (PLS) and kernel PLS.

e Physics Informed Neural Networks (PINNs): transport and source identification at the
same time.

e Main limitation: data availability.
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Thanks for your attention

Arthur Guillot-Le Goff (arthur.guillot-legoff@enpc.fr), Yoann Cartier (yoann.cartier@enpc.fr)
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Acknowlegment: City of Paris for the overflow and the water quality data
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