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• 1999 : first Belgian hydrogeological mapping program, 
involving four universities

18/06/2003 – GIS and Hydrogeological Mapping of the Walloon Region (Belgium)                                                  
Bologna (Italy) – 4th European Congress on Regional Geoscientific Cartography and Information Systems



Potentials fields of application :

• qualitative and quantitative management for groundwater 
resources

• evaluation of risks of pollution

• land-use policy

• establishment of new water catching points

• …..

Documents strongly required by environmental research and 
management actors
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Primary Data

Topography
Geological map

Map of soils
Lakes and ponds 

Hydrological basins 
Hydrological network (rivers) 

Irrigation drains 
Surface water (point information)

Climatic stations
Groundwater (point information) 

Quarries and mines
Water supply galleries and drains

Protection zones 
Hydrogeologic cross-sections

Sewer network system
Karst geomorphology atlas

Land-use map

Organized scheme for 
capturing, storing, editing 
and displaying data

Georelational 
hydrogeological database
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GEOLOGY

Number
Lithology (description)

Top (m), Base (m)
Member

Formation, Level, Series, 
System, Era 

Sample (Y/N)
Interpretation

Bibliogr.reference
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System, Era

Sample (Y/N)
Interpretation

Bibliogr.reference

GROUNDWATER (Point)

Number
Name

Groundwater point type 
Piezometric data (Y/N) 

Identification codes
Map sheet, Basin no.

X, Y (Lambert Co-ordinates)
Owner, Reference name

Existing still (Y/N)
Accessibility (Y/N)

Address, Localisation
Exploitation (Y/N)

Activity type
Situation map (OLE object)

Date of construction
Depth (m)

Top surface casing 
Bottom surface casing

Surface casing diameter
Protection zone (I, IIa, IIb...)
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REFERENCE

Number
Z-Sol, Z-Sol Date
Z-CP, Z-CP Date

Z-Casing, Z-Casing Date
Z-SB, Z-SB Date BOREHOLE 

TREATMENT 

Number
Company, Consultant

Clean/Develop date
Acidification date

BOREHOLE 
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BOREHOLE
DIAMETER

Number
Top, Base (m)

Diameter

BOREHOLE

Number
Date

Company, Consultant 
Drilling method
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TESTS
(Well logging, ...)
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Test type, Date, 

Consultant 
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TESTS
(Well logging, ...)

Number
Test type, Date, 

Consultant 
Bibliogr.reference

QUANTITATIVE DATA
(pump tests)

Number
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Bibliographic reference
Hydraulic conductivity

Porosity
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Parameter (ID-Param) 
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Aquifer code 
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Method
Flow rate
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GROUNDWATER POINT
STRUCTURE

ARCVIEW + ACCESS

YEARLY  
VOLUMES

Number
Year

Volume (m 3)
Partition
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Number
Date
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GROUNDWATER (Point)
Number
Name

Groundwater point type 
Piezometric data (Y/N) 

Identification codes
Map sheet, Basin no.

X, Y (Lambert Co-ordinates)
Owner, Reference name

Existing still (Y/N)
Accessibility (Y/N)

Address, Localisation
Exploitation (Y/N)

Activity type
Situation map (OLE object)

Date of construction
Depth (m)

Top surface casing 
Bottom surface casing

Surface casing diameter
Protection zone (I, IIa, IIb...)

GROUNDWATER (Point)
Number
Name

Groundwater point type 
Piezometric data (Y/N) 

Identification codes
Map sheet, Basin no.

X, Y (Lambert Co-ordinates)
Owner, Reference name

Existing still (Y/N)
Accessibility (Y/N)

Address, Localisation
Exploitation (Y/N)

Activity type
Situation map (OLE object)

Date of construction
Depth (m)

Top surface casing 
Bottom surface casing

Surface casing diameter
Protection zone (I, IIa, IIb...)

Geographical reference : Lambert co-ordinates (Belgium 
Lambert Conformal Conic Projection)
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Georelational 
hydrogeological database

Link between the georeferenced database and a Geographical 
Information System (Arcview 3.2a, ESRI ©)                                    
- Open DataBase Connectivity (ODBC)                                                   
- Standard Query Language (existing SQL GIS function)

ODBC and SQL link

GIS hydrogeological maps
!!! Automatic Update !!!
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Extension BDHydro (Avenue, ESRI ©)

BDHydro.avx

GIS hydrogeological maps

Georelational 
hydrogeological database

ODBC and SQL link
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d e s c r e x p r v a le u r n o rm e s
C o n d u c tiv ité µ s /c m  à  2 5 °C 3 9 0 2 1 0 0
T e m p é ra tu re  ( in < s itu ) °  C e ls iu s 2 3 ,1 2 5
p H u n ité s  p H 7 ,4 8 6 .5 < p H < 9 .2
D u re té  to ta le °  f ra n ç a is 2 0 ,5 6 7 .5
A lc a lin ité  to ta le  (T A C ) °  f ra n ç a is 1 7 ,6 5
C a lc iu m m g /l C a 7 5 2 7 0
M a g n é s iu m m g /l M g 3 ,6 5 0
S o d iu m m g /l N a 2 ,0 8 1 5 0
P o ta s s iu m m g /l K 0 ,4 2 1 2
F e r (to ta l)  d is s o u s µ g /l F e < 0 ,0 0 1 2 0 0
M a n g a n è s e µ g /l M n < 0 ,0 0 1 5 0
S u lfa te s m g /l S O 4 1 8 2 5 0
B ic a rb o n a te s m g /l H C O 3 2 1 5
C h lo re  lib re  ré s id u e l m g /l 3 ,8 0 .2 5
O rth o < P h o s p h a te s m g /l P O 4 < 0 ,0 1
S ilic e m g /l S iO 2 6
N itra te s m g /l N O 3 3 ,3 5 0
N itr ite s m g /l N O 2 < 0 ,0 1 0 .1
A m m o n iu m m g /l N H 4 < 0 ,0 1 0 .5
R é s id u  s e c m g /l a p rè s  s é c h a g e  à  1 8 0  °  C 2 1 0 1 5 0 0g q
(b io d é g ra d a b le ) m g /l C 0 ,2 3
A lu m in iu m µ g /l A l < 2 2 0 0
A n tim o in e µ g /l S b < 2 1 0
A rg e n t µ g /l A g < 0 ,3 1 0
A rs e n ic µ g /l A s < 2 5 0
B a ryu m µ g /l B a 4
B e rylliu m µ g /l B e < 0 ,1
B o re µ g /l B 2 7
B ro m u re s m g /l B r 2 6
C a d m iu m µ g /l C d < 0 ,0 5 5
C o b a lt µ g /l C o < 2
C u iv re µ g /l C u < 1 1 0 0
C ya n u re s  ( to ta u x ) µ g /l C N < 2 1 0
C h lo ra te s µ g /l C lO 3 < 1 0
C h ro m e  (to ta l) µ g /l C r < 1 5 0
E ta in µ g /l S n < 1
F lu o ru re s m g /l F < 5 0 1 .5
L itiu m µ g /l L i 3
M e rcu re µ g /l H g < 0 ,0 3 1
M o lyb d è n e µ g /l M o < 1
N ic k e l µ g /l N i < 2 5 0
P lo m b µ g /l P b < 1 5 0
S e le n iu m µ g /l S e < 2 1 0
S tro n tiu m µ g /l S r < 1 0 0
T ita n e µ g /l T i < 1
V a n a d iu m µ g /l V < 2
Z in c µ g /l Z n < 1 2 0 0
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GIS Hydrogeological Map Project
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Topography (source:IGN), 
Hydrogeology (based on 
geology),         
Hydrographic network,       
Localization of wells, 
piezometers, sources, 
galleries, … 
Isopiestic lines,    
Probable direction of 
underground flows,        
Protection zones,         
Particular phenomena, …

Main Hydrogeological Map
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Geological structure and the saturation level depth

Hydrogeological Cross-Section
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Correspondence between geological formations and 
hydrogeological units on a lithological basis

Lithostratigraphic Table
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Thematic Map

Exploited 
volumes, 
Aquifers 
occured by 
wells, 
piezometers, ...
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Confinement of 
the aquifers,        
Hydrochemical 
analysis’s, 
Pumping, tracing 
and well-logging 
tests,   
Geophysical 
investigation 
zones

Thematic Map
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Thickness of main 
aquifers

Thematic Map
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Explanatory Leaflet

General considerations on regional geography, 
geology and hydrogeology 

Focus on specific hydrogeological aspects : local behaviour of the 
water table, hydrochemistry, hydrodynamic parameters and 

particular phenomena
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Hydrogeological coverage of Wallonia completed in 2010

Final aim : maps and database on the Web, under restricted access
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