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Objectives of the study

To implement a statistical data based modelling
approach to predict nitrate pollution vulnerability of
groundwater in an urban environment.

I:> Application to the Brussels Capital Region in Belgium
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Outline of presentation

+ Background of the case study
+ The statistical data based vulherability models
* Results

+ Conclusions and outlook
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Background of the case study
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Background of the case study

Cadastre des parcelles de la RBC (IBSA 2017)
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Background of the case study
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Hydrogeology of the system
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Hydrogeology of the system

Géologie

Figure 3 : Coupe géologique N-5 en Forét de Soignes (IBGE, 2003)
Figuur 3 : Geologische snede N-S in het Zoniénwoud (BIM, 2003)
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Nitrate pollution
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Nitrate pollution
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Nitrate pollution versus DRASTIC
vulnerability
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Nitrate pollution trend
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Nitrate isotope analysis
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Nitrate isotope analysis
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Nitrate isotope analysis
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The statistical data based
vulnerabilty models
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The statistical data based
vulnerabilty model

Mean nitrate
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« Linear model

* Status of the sewage network
- Population density

* Environmental authorisation

* Hydrogeology

* Non linear
artificial neural
network model
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Some methodological details
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Some methodological details

. 2

W UCLouvain A%

Some methodological details
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Some methodological details
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Injected masse : 3,2*10%8
Dispersivity ratio (longitudinal to transvers) : 3
No retardation factor

No decay coefficient
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Some methodological details
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Some methodological details
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Some methodological details

Ligende Legende
s

2




Some methodological details

Légende / Legende
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Results

+ Performance linear model (R2 = 0.56)

+ Performance ANN model (R2 = 0.60)
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Conclusions

Data based modelling approaches allow explaining upto 60 %
of observed nitrate contamination of urban groundwater in
terms of easy available spatially distributed environmental
attributes.

Principle driver of nitrate vulnerability is related to urban
infrastructure (sewage network, ..), which is consistent with
results of isotopic tracer analysis.

+ Proposed vulnerability allows focussing groundwater
management and protection in the studied urban
environment.
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Outlook

+ Application for other substances.

+ Integration in BDF (data assimilation oriented
approaches for groundwater vulnerability
assessments).

+ Testing on other case studies.

W UCLouvain A, 0% Q »

Exemple BDF (Mfumu et al., 2018)
Kinshasa (RDC): Kriging results

~

Exemple BDF (Mfumu et al., 2018),
Kinshasa (RDC): Regression tree results

Exemple BDF (Mfumu et al., 2018)
Kinshasa (RDC): Baysian Data Fusion




