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PARTNER OVERVIEW

Convention between Hydrogeology and
Environmental Geology (Liege

University) and Walloon Region A GIS tool based on the APSU methodology was developed for mapping groundwater intrinsic and specific

vulnerability.

2004: development of the method and
6:_\;/ application to a small area (Neblon basin) This decision support tool is designed for groundwater resource managers to determine the areas most sensitive

Service public 2016-2019 : adaptation of the method and toa pOHUtmg incident.
deWallonie  application to the entire Walloon Region

Wallonie

1. THE APSU METHOD 2. GIS SYSTEM 3. APSU-GIS STRUCTURE &

The APSU method is based on a quantitative description of To apply the APSO method, INTERFACE TOOL

contaminant transport processes in the subsurface. It is ~ : : :
POt P a GIS-based tool under APSU-GIS is structured around 4 main steps, each assisted

based on the source-pathway-receptor approach, driven b r. . )
two concepts: landp surf;/ce hzzardppand s’ubsurfacz ArcGIS software has been by specific tools to facilitate its treatment.
' . e o developed: The GIS-tool

attenuation capacity. QA collecting the spatial data required by APSU, and

embeds all the data within formatting them to be used by the tool.
Contaminant distribution J, P a same software u
S o | e o =< environment, to ensure  prepare specific data for the study area, such as
preferential infiltration ~ integrity and compliance of preferential infiltration points, hydrogeological properties of
pathways : the lithologies encountered, etc.
Land surface hazard the mpL.'t. data and the ’ _ .
direct & lateral land surface hazard vulnerability maps d run the code computation outside the GIS software in
runoff . A . . . . .
e produced  with  APSU order to avoid locking a license during the process. This
: C : : ~
Contaminant transport across the method. structure also makes it possible to use the APSU
unsaturated zone - " - - computation code with any GIS software, including
Underground attenuation l(iiﬁ; 1 Input spatial data required N LT YRR freeware, such as QGIS.
capaCIty T Th GIS t l ’d t’ l %?IWAMEDEGMD RETARD : . . ot e
€ OOl provides spatia il imonewr| ___ilnwaie sEwl aa O importing the vulnerability maps created by the
1D advection-dispersion equation Iayer 2 and tabUIar data 2los limaneun [simasine Tt os o1 Computation Code into the GIS System
+ sorption and degradation 1l o moness | lonene ) —
(for specific vulnerability) management, as well as user- = L e o
defined options for creating | —sooo —ooi e s S o Comecions
RO (OnC) _ 3 (1 0mdC ac Criax vulnerability maps. Custom AT —— e s S— -
at o E (D Az )— qﬂ;_ ﬂ( |ayer 3 o4 1T n E (0 out of 19 Selected) f*fg;‘;';’;gw,u \ = @ My Toolboxes
toolboxes have been = b, Vg e L
‘fgu&-:mkm ‘ ' FEF}EFEtIIDrI U modegle
developed to automate many Database properties of pollutants P an. Tt Th, § 1. Crterun nouvcau projt
qroundwater table L/ pedt ) y i LY oo o ¢ PEUCTIT
(Popescu et al, 2008) , (Popescu et al, 2010) & (Popescu et al, 2019) I_)" geo p rocessin g O p erations fisiﬁ?ﬁ‘ ." Sélectonner a géodatabase APSUGTS ﬁi HEET:W
and to guide the user on how e bt o || &8 S5 Tocbors
V l b.l.t l b d _b d .t I 1 E:E:Egg; | _ —— — @Databaseiunnediuns
u nera I I y C asses are ase On process ase Crl erla to use the funCtlonS. TWO GIS tool ° g:m;w‘“vr Sélectionner le répertoire ‘modéles’ ol seront expo @GISSEWEE
. e e . . o R | C:\Users\Fabien\APSUWMODELES = osted Services
reflecting the sensitivity of groundwater to pollution databases are also integratec o - i i — s e ot o Oy o e
: : , ,  simplify the compilation Mot |
events, namely contaminant travel time across the to define the hydrogeological
unsaturated zone (t,), pollution duration (d), or properties of materials and  Hsame format (spatial ] s coted i s e
contaminant concentration (C..) or relative quantity of  the physicochemical reference, resolution, mesh o o] ] [
pollutant (M,,/M,,)at the groundwater table. properties of pollutants. S, BiE) APSU-GIS interface
: r. Case study : specific vulnerability of the Geer basin
4. RESULTS Data can be presented in raw or classified ways. The user can Yo -
. A . choose the symbology he considers most appropriate and Glyphosate (R=45; u=2.10""s")
With the APSU-GIS tool several thematic maps are produced : choose these own interval classes according to this case study. -+ -+

1 land surface hazard, - . . -
For intrinsic vulnerability, the most important criterion seems

to be transfer time. For the specific vulnerability, it is
important to represent the travel time and the mass recovery.

J maps of attenuation capacity : travel time, pollution
duration, contaminant concentration or mass recovery,

1 maps that cross land surface hazard and attenuation, These vulnerability maps can be used with land use maps

1 the user can also create a map by weighting different  (industrial sites, agricultural parcels, etc.) and hazard maps to
criteria. produce risk maps.
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Chalk aquifer of the Geer basin (RWM040) Sandstones and schists of the Ardenne massif Bruxellian sands(RWE051)

Intrinsic vulnerability : travel time (RWM100, RWM102, RWM103) Intrinsic vulnerability : travel time

Low vulnerability because aquifer protected by Intrinsic vulnerability : travel time Variable vulnerability, highly dependent on e e

a thick layer of silt H/gh vu{nerablllty because the alteration topography Travel time Mass recovery
aquifer is shallow

CONCLUSIONS

. The APSU method is process-based and allows a better understanding of the vulnerability of groundwater.

2 Thetool APSU-GIS automate numerous operations, ensure data integrity and focus work on the specificities of the areas studied and the interpretation of the vulnerability maps created.

' The modular structure of APSU-GIS enable it to be used in various study areas with different configurations (country, scale of the area and resolution of available data).
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