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Introduction

» Voxel model part of geological 3D layer model of Flanders,
Belgium
» Area: Flanders and Brussels Capital Region
» Free accessible @ http://dov.vlaanderen.be

www.dov.vlaanderen.be www.dov.vlaanderen.be
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http://dov.vlaanderen.be
http://www.dov.vlaanderen.bewww.dov.vlaanderen.be

Introduction
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modelling
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www.dov.vlaanderen.be
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(Van Haren, 2017)
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2. Why voxel modelling?
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Why voxel modelling?

» Ordered by Flemish Government — Natural Resources Service
Support of:

1.  Management of the (deep) subsoill

2. Geological knowledge: policy-supporting research & data sharing

3. Resource Policy

» To enrich the geological framework with more substantive
resource information

» Focus on superficial Quaternary resources
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3. Sands and gravels as a resource
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Sand and gravel resources

= Heterogeneous Rhine and Meuse coarse sands and gravels are of high interest

(Broothaers, 2000)

= Applications of these sands and gravel mainly in construction and building-
materials industry

www.dov.vlaanderen.be
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http://www.dov.vlaanderen.be

Area of interest

» Sands and gravels of Pleistocene Rhine and Meuse dep03|ts
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Modelling resource potential of sands and
gravel

= Resource characteristics
= (Grain size and granulometric composition
= Lithological composition
= Grain form
= Hardness
= Color
= Mineral composition

VItO /( Vlaanderen "'\-—-..,_A_\/aams
vision on technology verbeelding werkt m Kenniscentrum
Confidential - © 2011, VITO NV - All rights reserved

Ondergrond



Resource potential vs. data input

= What resource parameters can be modelled?
= (Grain size and granulometric composition
= Lithological composition
= Grain form
= Hardness
= Color
= Mineral composition ~5.000 borehole

descriptions

 —
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Mineral examples: glauconite, chalk content

B 0-9
[ 1s-10
25
-2
[ Jo-1

=~V

Densiteit (boringen/km?)

Ito

vision on technology

(van Haren et al, 2017)
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Resource potential vs. data input

= What resource parameters can be modelled?
= Grain size and granulometric composition
= Lithological composition
= Grain form
= Hardness
= Color
= Mineral composition ~5.000 borehole

descriptions

i)
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4. Voxel model methodology
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General workflow

Borehole information Voxel model

Combined
interpolation
dataset

Stratigrafic
interpretations

A 4

Input table voxel

_| 3D modelling per

. " modellin g
thho!oglcal ; e litho parameter
descriptions ' Conversion into \/_\

Encoding > % per litho
parameter

Layer model

Existing layers )
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Layer model
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Voxel model
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New layers -
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HLB25MOD.IDF
DEKLBZ5PLAT.IDF
DEKLB25H30.1DF
BEK1T25H30.I1DF
BEK1B25H30.IDF
BEK2T25H30Q.1DF
BEKZ2B25H30.IDF
MALLB25PLAT.IDF
QB25PLAT.IDF,
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Layer model

Thickness maps:

A: Holocene alluvium
B: coversands / loess
C: Clay-intercalations

D: Rhine/Meuse sands+gravels
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General workflow
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Data workflow

—>  Adjustments dataset
Prim. dataset (DOV,
H30) = :
Fitting boreholes with
@orehole descriptior@ > layer model
v
C Interpretations —> » Combined dataset i Exclusion cover and clay
layers
( Encodin Y _| Conversion into % N )
i ; 4 st mameter i Conversion ;ntervals into
Python script - :
data points

Y
MS Acces Input table voxel
MS SQL server modelling

database
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Adjustments dataset

Adjustments dataset —l 5
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Adjustments dataset

Combined dataset
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Adjustments dataset
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Adjustments dataset

Adjustments dataset
Fitting boreholes and
Combined dataset layer model .
v
Exclusion cover and clay :
layers .
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Resulting input table for 3D-interpolation

medium | coarse
borehole clay |fine sand gravel
and sand

B/932/22/2 231040 214203 33.84 0.75 0.15

B/932/22/2 231040 /214205 33.50 0./0  0.1o 0 0 ().l
B/932/22/2 214203 33.33 0.15 0 0 0 0.1
B/932/22/2 214203 32.83 0.15 0 0 0 0.1
B/932/22/2 214203 32.33 0.15 0 0 0 0.1
B/932/22/2 214203 32.30 0.15 0 0 0 0.1
B/932/22/2 214203 3228 O 0 0.1 0 0.9
B/932/22/2 214203 31.78 O 0 0.1 0 0.9

“Fine sandy clay with some gravels”
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3D-interpolation

v e |[nterpolation on every grain size parameter ]

v e Combining interpolation results per voxel [x,y,Z]

v e Fixed values for voxels in cover and clay layers
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5. Results
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Results

% gravel and clay intercalations
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Online resource viewer

» Sands and gravel: in development
» Loess deposits are online

DelfstoffenVerkenner

/] Leem [¥] zandig leem
|| Lemig zand
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Online resource viewer

» possible to determine the extractable mineral resources
based on certain preconditions

DelfstoffenVerkenner
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the ‘Mineral Resource Explorer’

» More functionalities:
» GIS functionalities and volume calculation

Total volume of existing
extraction area

i
E
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the ‘Mineral Resource Explorer’

» Integration in Flanders” Soil and Subsoil Database (DOV)

DelfstoffenVerkenner
= Ok << Vul hier een zoekterm of adres in... X ceavanceerd [R | | @] | @
e ¥ l . A< 7 1
Kaartbeeld instellen ¥
Ga naar tellen om de van de =
T te

IRHRARE

Schaal = 1 : 15000
XY (Lambert72):
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6. Lessons learned
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Lessons learned

» Data analysis = significant part of modelling process prior to 3D interpolation
» Unravelling deposit distribution
» To understand limitations of dataset
» Prediction of model outputs

» Database development (SQL / Access)

Helps data preparation

QC on data (errors easy traceable and adjusted)
automatization iterative processes

Filtering data out of model results

>

\4

>

\4

>

\4

>

\4

» Development online resource viewer:

» Viewer for sand and gravel to be developed right from the beginning. Can be
helpful guiding modelling process.
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Thank you for your attention
Vielen Dank fur Ihre Aufmerksamkeit

Any questions?

Tom van Haren
tom.vanharen@vito.be
+32 14 3359 85
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