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1 — What are we able to model?
Principles and validations

2 — What progress since 1985 in terms of wastewater treatment?
Reference year OSPAR, maximum diffuse inputs to the sea

3 — Complete the endeavor of the urban waste waters treatment
Implementation of the European Water Framework Directive (1992)

4 — Implementation of the goals of the « Grenelle de 'Environnement »
An other agriculture on well catchments

5 — Imagine a radical change in agricultural practices
An other agriculture on the whole of the three watersheds



1 — What are we able to simulate? 3/24

« North Sea

Diatoms and

Phaeocystis
blooms

(ULB University)

Ecological model RS-MIRO

Depiction of ecological
MIRO processes in the aquatic

Lancelot et al., 2005; Lancelot et al., 2007

Water quality in

the hydrological

network

N, P, Si fluxes
delivered to
the sea -> ICEP

systems

Seneque-Riverstrahler Model

Hydrological network
morphology

L
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Hydro-climatic
constraints

Landuse and
agricultural practices

Point sources
pollution (WWTP)

RIVE

Billen et al., 1994; Garnier et al. 2000




1 — What are we able to simulate? 4124
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2 - What progress since 1985 in terms of wastewater treatment?
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2 - What progress since 1985 in terms of wastewater treatment?

-
(3]
)

-
o

(54}

o

2006 \

.

JFMAMGUJJASONTDJ/

Z
(=}
£
"
Q
e
©
S
x
Z
o
(=2}
£
"3
Q
e
1]
=
Q
2]
o
L
9.
\o

2.0 1

1.5 -

1.0 -

o
o

T T —

JFMAMJJASONTD J

Diss. silica, mgSi.l"

-

N
1

o

Increase of winter nitrate level
Decrease in N WWTP input

Comparaison 1985 — 2006
at the Seine outlet

Sharp phosphate
decrease

JFMAMJ JASOND



2 - What are the effects, since 1985, of the effort of WWTP treatment?

Changes 1985 - 2006
in terms of nitrate in the hydrological network
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Nitrate - NOs, mgN/I
(Concentrations annuelles moyennes)
——Trés bon (< 0.45)

Bon (0.45 - 2.25)

Moyen (2.25 - 5.65)

Médiocre (5.65 - 11.3)
——NMauvais (> 11.3)

1985 ) Ref 2006 A
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Nitrate - NOz, mgN/I
(Concentrations annuelles moyennes)
——Trés bon (< 0.45)

Bon (0.45 - 2.25)

Moyen (2.25 - 5.65)

Médiocre (5.65 - 11.3)
——Mauvais (> 11.3)



2 - What are the effects, since 1985, of the effort of WWTP treatment?

e Changes 1985 - 2006
Phaeocystis, 10°¢.I" i terms of phosphates in the hydrological network
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3 — Complete the treatment of the urban waste waters
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3 — Complete the treatment of the urban waste waters
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2006 ref.. 2006 EU-WFD
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3 — Complete the treatment of the urban waste waters

Effects of the EU-WFD implementation
in terms of nitrate in the hydrological network
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(Concentrations annuelles moyennes)
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Moyen (2.25 - 5.65)
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——Mauvais (> 11.3)
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3 — Complete the treatment of the urban waste waters

Effects of the EU-WFD implementation
in terms of phosphate in the hydrological network
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4 — Implementation of the goals of the « Grenelle de PEnvironnement »

Well catchements areas: fragmentary information

® Catchment priority



4 — Implementation of the goals of the « Grenelle de ’'Environnement » 14724

Which well cathments areas (WCA) can we select?




4 — Implementation of the goals of the « Grenelle de ’'Environnement » 151724

Which well cathments areas (WCA) can we select?




4 — Implementation of the goals of the « Grenelle de PEnvironnement »

Well catchments areas: = 30 % of the watershed area

Agriculture without
] mineral fertilizers

I Forests
I Urban areas

50 km



4 — Implementation of the goals of the « Grenelle de PEnvironnement »

Effects of the « Grenelle » implementation
at the Seine outlet
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4 — Implementation of the goals of the « Grenelle de PEnvironnement »

Effects of the « Grenelle » implementation
at the Seine outlet
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4 — Implementation of the goals of the « Grenelle de ’'Environnement »

Effects of the implementation of agriculture without synthetic fertilizers
on weII catchments areas in terms of nitrate in the hydrological network
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5 — Imagine a radical change in agricultural practices !

Agriculture without synthetic fertilizers on the whole three watersheds:
Seine, Somme, Scheldt (*3S”)

Agriculture without
synthetic fertilizers

I Forests
B Urban areas



5 — Imagine a radical change in agricultural practices !

15 2006 agriculture

- 2006 EU-WED without synthetic
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5 — Imagine a radical change in agricultural practices !

[ 15 - 2006 agriculture \

\ _ Sharp nitrate decrease
- 2006 EU-WED without synthetic
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5 — Imagine a radical change in agricultural practices !

Effects of the implementation of agriculture without synthtic fertilizers

on the whole three basins in terms of nitrate in the hydrological network
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Bon (0.45 - 2.25) Bon (0.45 - 2.25)
Moyen (2.25 - 5.65) Moyen (2.25 - 5.65)
Médiocre (5.65 - 11.3) Médiocre (5.65 - 11.3)

——Mauvais (> 11.3) ——NMauvais (> 11.3)
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Synthesis of the results of the various scenarios
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Thanks for attention ! Some questions ?
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