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effects of driving forces
and pr ?
e What is thegmpact ?

o \What IS the risk |
of not achieving the good status ?




some utilisations' of the PEGASE model

the sc the implementation of the WFD
realized'b orationwith > 8 Water Agencies

o Ministry of Envirenment, Région wallonne, Belgium
o Flanders Envirenment Agency, Belgium
o Rhin-MeuseMter Agency, France
o Artois-PicardieNVatermAgency, France
o | oire-Bretagne Water Agency, France
o Adour-Garenne Water Agency, France
o \Water Administration, Luxemburg
e Saarland & Rhine-Palatine
Environment Agencies, Germany
e several local Water Authorities




59@ﬁu1c. ions of the PEGASE model

éjﬁ a scope) of the‘iyplementation of the WFD
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Iw,t datargeo- & hydrological referential

s DIV SERUISERHVES netw_qu
o Select Versitiat are included explicitely in the model

PEGASE PEGASE
s : p . TS Agence de I’Eau Rhin Meuse Sélection des rivieres
Agence de I'Eau Rhin Meuse Sélection des rivieres B Rl ctior ivi
Bassin Rhin-Meuse
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iputidata s point discharges

3
"[Domestic o latiion) + industrial discharges
o Ipe ) -_— J

» CORMECH er systems and purification plants

y -
Domestic loads Industrial discharges

Population

| 40 ™

Rate of connection |
l Fluxes in the
sewer system

Fluxes to the rivers

Source : Agence de I'Eau Rhin-Meuse




eNoads s calculation of: :

DiffiiIsENoaas ronsoils s statistical functions (emission factors)
¢ endingieniseilftype and land use (forest, meadow, culture)
Ieanng (bevine, porcing, ... populations)

Diffuse loads from soils

Direct loads from rearin
9 (forests, meadows, cultures)

—

‘ Corine Land Cover
|
Input function
Farms that fulfill
regulations
Transfert Transfert
rate rate

—

Source : Agence de I'Eau Rhin-Meuse

e Specific flow
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auienreitheloads andl discharges
FIVEr network

e Calculation o drelogical / hydraulic variables

o Calculation cosystem| and water quality variables :

Th es55es that are included are :

. Physice-chemical processes

. Primary production : phytoplancton, phytobenthos

. Grazing : zoeplancton

. Organic matter degradation by bacteria
(planctenic, biofilm, benthic)

. Nitrification, denitrification

. Oxygen productions and consumptions

. Nutrient cycling processes




 results

-
(dynamic) simulation of: :

. FIWS, velocities, ... In the river network (A x ~ 300 m)

o Ecosystemi and waterguality variables (daily / hourly) :

: Biomﬁes
. Goneentrations (BOD, COD, DOC, POC, N, P, D.Oxygen, ... )
. Fluxes

e Quality indexes (Seg-£av) : scale 1 - 100

> e

good very good

e Results : profiles (in space), evolutions (in time), maps, tables
The results can be calculated for each of the surface water bodies




Jtilisations ini the, scope of the WFD

TEPS: .

NTIﬁON of the;model in a basin (district)
fiBraeteshic of PEGASE - input = ‘classical’ data

IDAYION off the modell : simulation of past/present situations

aracteistic or PEGASE
WO calibration needed. (all processes are already calibrated)
c@' GUOINIEEGET Oy, Tor EmISSsIon. functions of diffuse loads
PR

ESSURE /AIMPACT ANALYSIS (Art. 5 analysis)
Assessient of the impacts of domestic, industrial, diffuse loads

SIMULATION OF SCENARIO’S (2015 scenario’s)
Assessment of the RISK of failing to meet the GOOD STATUS

SIMULATION OF ADDITIONAL MEASURES

=> preparation of the River Basin Management Plans (2009)
=> support for the public participation / consultation

SUPPORT for the DESIGN of the MONITORING NETWORKS




PEGASE River Model
Région Wallonne




HPE ASERegion'wallonne

VARIDATIONSISIMULATIONIOF PAST / PRESENT SITUATIONS

REGION WALLONNE

CONCENTRATIONS DANS LE RESEAU HYDROGRAPHIQUE AZOTE (G/M3)
RW TEST Pegase non Stationnaire : (calcul bilans)
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LA MEUSE Qua RW003293  ENGIS
ANNEE : 1996 Distance source : 575.6km




PEGASE T Region'wallonne

VEATION SSIMULATION OF PAST / PRESENT SITUATIONS
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sntwallonne

VH ATION SIMULATIONIOF PAST / PRESENT SITUATIONS

REGION WALLONNE

CONCENTRATIONS DANS LE RESEAU HYDROGRAPHIQUE OXYGENE (G/M3)
RW TEST Pegase non Stationnaire : (calcul bilans)
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LA MEUSE Debit confluence : 27.44 m3/s
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VALIDA‘%J\J : SIMULATION|OF PAST / PRESENT SITUATIONS

—
MEUSE Liege & Vise — Year 2002 :
Comparison
OBSERVED vs CALCULATED values
of Dissolved Oxygen concentrations
(mg02/1)
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wallenne
ATION|OF PAST / PRESENT SITUATIONS
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sn'wallonne

y_ IDATION S SIMULATION OF PAST / PRESENT SITUATIONS
- MEUSE basin Onia : PO4 coneentrations - Year 2002

Histogramme de fréquence par classes (10) en PO4 - bassin Meuse
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SPEGASE "Regioniwallonne
/AL DATHON S SIMULATION OF PAST / PRESENT SITUATIONS

 MEUSE basir ohia : PHOSPHORUS quality index - Year 2002
P

Histogramme de fréquence par classes (10) en MP - bassin Meuse

O Valeurs calculées aux stations de mesure

B Valeurs mesurées aux stations de mesure

50
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ASE SPREegioniwallonne

AIDATIONESSIMULATION OF PAST / PRESENT SITUATIONS

la : cumulative distribution of PO4 concentrations
d) - Year 2002

Fréquences cumulées par classes pour PO4 - Bassin Meuse

L i =

Valeurs calculées aux stations de mesures (1716 )

—— Valeurs mesurées aux stations de mesures (1716 )

CALCULATED
B OBSERVED

Fréquences cumulées

0,00624 , , 0,5 0,75
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"PEGASE :utilisation in the scope of the WFD

S WALIDATIONEISTMULATION\OF PAST / PRESENT SITUATIONS

REGION WALLONNE - PEGASE
INDICES SEQEAU - MATIERES PHOSPHOREES

RW2 Situation actuelle - Annee 2002
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PEGASERRIllISation in' the scope of the WFD

VALIDATWULATION OF'PAST / PRESENT SITUATIONS

PEGASE Résultat de la simulation
Agence de I'Eau Adour-Garonne Altération NITR

L g Agence de I'Eau
Adour Garonne

PERIGUEUX

fa
., BERGERAC

——  Trés Bonne
—  Bonne

Simulation non stationnaire 2002 Passable
Bassin de la Dordogne Mauvaise

— Trés mauvaise




llisatien in' the scope of the WFD

SURE / IMPACT RELATIONS

REGION WALLONNE - PEGASE

COMPARAISON DES INDICES SEQEAU - MATIERES PHOSPHOREES

RW2 Situation actuelle - Annee 2002
RW2 Rejets urbains a zero - Annee 2002
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 PEGASE

'tiIisatin I the scope of the WFD

-""’SIMﬂLATI ONIOF2015 SCENARIO’S /| ASSESSMENT OF THE RISK
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e
SIMULATIC

REGION WALLONNE - PEGASE

COMPARAISON DES INDICES SEQEAU - MATIERES ORGANIQUES
RWZ Situation actuelle - Anrjee 2002

o unit

o L — T T ] 1 1 ]

cHE 2 0§ 2 3 2 - 3

s, - i N il

S- Predicted situation for 2015 : Q.Index is > 60

o = NOT AT RISK

= Present situation (2002)
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Source : DGRNE




Belgium
PEGASE

FOrNtErnational gt
PDESINSYAEISHIICLS OO

The ?7:
MOSEL-SAAR! J:w\
Basin - q%j“” o

Agence de Ifeau Rhm=Meuse

Land Rhenanie-Palatinat

Land Saar

Luxemburg

Wallonia Heaence

— Frontiéres

Limite de bassin

— Cours d'eau

0 30 Km

Bassin Moselle-Sarre
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PEGASEoifinternational basins / districts :
‘The MOSEIESAAR Basiny

VIOS SAAR = VIOS SARR PEGASE = IMPRESS TES
Matieres azotees (Nh4/NO2/NO3/Nkj - gN/m3)}  Stikstoffhaltigen
mos02 Test Pegase NST sur Moselle (BY Complet)
° (‘,N/M_?
Nitrates calcules
Nitrites calcules
7 e e
@®  @Nitrates mesures
B * Nitrites mesures
| B Ammonium mesure
> Azote Kjeldahl mesur

la Moselle Qua 57000 MEREVILLE

NNEE - D000 R
NCE . Z20UZ Distance source : 46.9 km




PEGASENerntermationall basins / districts :

AAR Basine

CONCENTRATIONS DANS LE RESEAU HYDROGRAPHIQUE “DCO/DBO” (G/M3)
mos02 Test Pegase NST sur Moselle (BV Rhin-Meuse)
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Date simulation :10 juilet 2002
la Moselle Debit confluence : 44.80 m3/s
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PEGASEoifinternational basins / districts :

Tihel MOSEL-SAAR Basine:
OSEL/SAAR - MOSELLE/SARRE

(Nh4/NO2/NO3/Nkj - gN/m3)  Stikstoffhaltigen

Matieres azotees

10

la Rotte —

r. | Anzelinger

ko Nied Alleman

— Nitrates calcules
——— Nitrites calcules
— Ammonium calcule

—_— Azote

o @ Nitrates mesures
»  Nitrites m res
n B Ammonium mesure

L > Azote Kjeldohl mesure

Qua Phylo 08

Date simulation : 2 aout 2002

Debit confluence : 2 33 m3/s

la Nied




PEGASE o International basins / districts :
TnerSCHEBEERIFBasin (FW + VL + BR)

Bassin de I’Escaut
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PEGASEoiiinteinationall basins / districts

SCH TEST sur le district international de I'Escaut

[—

— pJo|

— 1ouns adioss o)
—— pJo|

— edouppw
— psuow op |oue:

pUOY

— Uiy 8p Bubyy

— inpose no ejies

suas

RoS9 B}jenne

uSE P SO}

Ammonium — Percentile 90

» Ammoniurm — Mesures

Nitrites — Percentile 90

»

*

* Nitrotes — Mesures

X

-
oot — SREIN o
e Myt

—C3SN0S NIVHO3AYM

e

HON N IN9VL
YON NQ INov]

[ SAINRDH

983 ¥01S SaN:
] 083 ¥ns SIN:

—— ONIYNNO

L 253738nS Avi
2531 4NS A

— NNy

— SINNIIINITVA

—— JTENLNGS v

= ONIYN
— AANCHd

— B

— Anml
— NIYHONnoA

[~ S3WANIOANVY

—— BWYD N3 AT

— ONIDOAVN
[ SIMANSYH

— NVRILNO S¥T]

o

104 Eop-{OUDD:

0

- Percentiles 90/10

T dTIsH

EE
Annee 2000

o
=t

AV

$3 4NS ITNANIN

1LY

riviere escaut




PE@SE fior

IRtErRational basins /.
districts s

i

g

The MEWUSE Basin R
(F 4= W= VIE S SR A
B ?) ' % |

-



REGIONALNY
ZARZAD
GOSPODARK
WODNEJ
W KRAKOWIE

on| POLAND — FRANCE :

ZARZAD
GOSPODARKI

basin
W GLIWICACH

Zb: Koztowa,Gora, E

Zb. Przeczyce

et ezems
Zb..Rogoria lll 22 =

jén}l(o’ be. C(Izeih,to ] 5 \ ) ,iSHa
| N : ()
L C@mn, N 7

!:!

{ =2

Gliwice
<Katowice

S _Krakow
(et z

: e & P O o e
=~ ! Zb.jo%a’ﬁow'fe\; ‘ zé_‘sbv@?n?cfpore?a < > O %

‘V\E{“{ PP s N %ﬁ'ﬁ

[ obszar pilotazowy be&f&% \‘%‘% %8’ t

Jednostki kompetencyjne {
RZGW Krakéw
RZGW Gliwice
RZGW Poznan
RZGW Wroctaw
RZGW Warszawa

J siedziby zarzadow

@ miasta wojewddzkie

— cieki nizszych rzedéw
— Wista

Bl zbiorniki wodne

— gtéwne rzeki

{ “7,
Zb{Tresna




PIRENE programme :
nts :

heMicr;Eollutant concentrations

Icdischarges s Eq-InHab 1P
ISCharnges : Inventory: of discharges
- Direct discharge by theibovines / porcines

- Diifitise load fromi t oil : emission factors

- Calculation off concéntrations in the water column :
- In the dissolved phase (water)
- In the particulate phase (solid particles)
- Calculation of sedimentation processes
- Calculation of adsorption / désorption processes water <> solid particles

Tests have been made for : Cd, Cu, Zn, Pb N
Cr, Ni, As, Hg —

—




e Concentration of pPollutants in the SAMBRE river — Year 2002

REGION WALLONNE - PROGRAMME PRENE - BASSN DE LA MEUSE
METALX LOURDS DANS LE RESEAL HYDROGRAPHIQUE : CADMIUM TOTAL (mgCd/m3}

AWM Tost PRENE INTEGRE (Version D)
. mg/m3
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REGION WALLONNE - PROGRAMME PRENE - BASSN DE LA MEUSE
METAUX LOURDS DANS LE RESEAL HYDROGRAPHIQUE : ZINC TOTAL (mgZn/m3)
AWM Test PRENE INTEGRE (Varsion D)
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REGION WALLONNE - PROGRAMME PIRENE - BASSIN DE LA MEUSE
METAUX LOURDS DANS LE RESEAU HYDROGRAPHIQUE : CUVRE TOTAL (mgQu/m3)
FWM Test PIRENE INTEGRE (Version D}

Cu e

g M

J M A "] J
La SAMBRE ai
c Distance source : WAS km

REGION WALLONNE - PROGRAMME PRENE - BASSIN DE LA MEUSE
METALIX LOURDS DANS LE RESEAL HYDROGRAPHIQUE : PLOMB TOTAL (mgPb/m3)
RWM Test PRENE INTEGRE (Version D}
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"C“A\ ;I recent 'evelopments
2) Ma‘delWﬁoPgicaquuality (biological indexes)

Stepri assessnent ofithe hydromorphological quality
(ULLg-Avier

QUAIL-PHY

guality;
indexes

TYPOLOGIE DES COURS
D'EAU DE LA

(AERM)

PIRENE

—
e




iecent developments
iglogical guality (biological indexes)

Step ﬁ StatiSticall SUEMOAEIS (multiple linear regressions)
WININID

DIAIO E)&‘:
IPS E (MOOX, MAZ, NIT, MPhos, QPhys_fond)

R test W : R2 > 0.80
MACRO-INVERTEBRATES INDEX -
IBGN = F (MOOX, MAZ, NIT, MPHOS, Qphys._fond)

test W : R2 > (0.92

PIRENE
— N

—-—h




' PE@ASE ~recent developments

Z)Viedellingieisbiologicaliquality (biological indexes)

REGION WALLONNE

INDICES DE QUALITE BIOLOGIQUE : IPS
RW?2 Situation actuelle - Annee 2002
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' PE@ASE ~recent developments

Z)Viedellingieisbiologicaliquality (biological indexes)

REGION WALLONNE

INDICES DE QUALITE BIOLOGIQUE : IPS
RW2 Situation actuelle - Annee 2002
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PEGASE! iirecentidevelopments

2 Modellineeibiological quality (biological indexes)

REGION WALLONNE

INDICES DE QUALITE BIOLOGIQUE : IPS
RW2 Situation actuelle - Annee 2002

o
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REGION WALLONNE



' PE@ASE ~recent developments

Z)Viedellingieisbiologicaliquality (biological indexes)

REGION WALLONNE

INDICES DE QUALITE BIOLOGIQUE : IBGN
RW2 Situation actuelle - Annee 2002
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' PE@ASE ~recent developments

Z)Viedellingieisbiologicaliquality (biological indexes)

REGION WALLON

INDICES DE QUALITE BIOLOGIQUE : IBGN
RW?2 Situation actuelle - Annee 2002
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PEGASE! iirecentidevelopments

2 Modellineeibiological quality (biological indexes)

REGION WALLONNE

INDICES DE QUALITE BIOLOGIQUE : IBGN
RW2 Situation actuelle = Annee 2002
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- REGION WALLONNE - PROGRAMME PIRENE - BASSIN DE L'ESCAUT

. ESTIMATION DES INDICES DE QUALITEBIOLOGIQUE _: PSS —

RWE Situation historique - Annee 1992
RWM Situation actuelle - Annee 2000
RWE Situation prospective = Annee 2008
RWE Situation prospective - Annee 2015
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Jrogramme (2000 - 2005)

Fulllintegr, delling
in/the p of the'WFD
. +m(deterministic) modelling of SOILS

° + Explicit@:;%uinistic) modelling of GROUNDWATER

o + Detailed (@eterministic) modelling of the RIVER NETWORK
(incl. full hydredynamic modelling)
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Ful itegratedimodelling :
SOILS’+ G ATER + SURFACE WATERS

SOIL sub-model (3-D)
(Epic-Grid)

i

GROUNDWATER
sub-model (3-D) (HYD + CEME-ULg

\ X
(GEOMAC-ULg ! SURFACE WATERS
+ HG — FPMs) sub-model




PIRENE

Nitrate concentrations / bottom of the Non Saturated Zone
Averaged value - Period 1998 - 2000
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=NE prograr Me i Results of the Integrated model :

Xes of‘l"'litrates from the SOILS and GROUNDWATER
10 thef.,SURFAC ATERS

Basin of the SEMOIS at Membre (1.318 km2)
- Daily fluxes of nitrates (kg N / day) to the river network
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