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3-D modelling — definition of terms

“A model is an abstract representation of a system from the
modeller's viewpoint” (source wikipedia.org)

Mathematical models and spatial models are different things

Geological modelling is as old as the science itself

The difference now: we can capture, manage and visualise
geology like never before

We sometimes prefer to call it 3d geological mapping
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How we got to where we are...

- 5 year research programme (DGSM) into 3D geological modelling
Completed In 2005 (http://lwww.bgs.ac.uk/science/3Dmodelling/docs/DGSM_Final.pdf)

- Standards, data formats and workflows have been established
- GSi’SD énd gOcad have been chosen as co"'rporate‘": software

- Systematlc geo}oglca¥models of the UK are now cgre dellverable of
the Survey — the WoFrame concept was born |

,ﬁ‘"’
-

- Development: of products and delivery methods is now one of the key
priorities g

=
30 projects and more than 50 staff have contrlbm‘ted to the
work presented here — A BIG THANKS TO ALL...
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The GSI3D methodology

» developed by Hans-Georg
Sobisch (INSIGHT, Cologne
Germany) since 1996 4 “® INSIGHT

¢) Fence diagram

* methodology published in his
PhD in 2000

* since 2002 co-operation with the d) Unidistribution

feature

Maps to models

BGS and bespoke development of
software tool

* the “Geologist’s vision” published
in the Geoscientist (vol. 14) in
2004

e More on: bgs.ac.uk/3dqg

f) Exploded view
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Building models
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ﬂi Building a DGSM : Data selection - Windows Internet Explorer

@ i IE_; https:ifbgsn2, ad.bgs. ac. uk)scripts/buildings, Danalnfo=kwntsdgsml +Flow, cfm?secid=0ATA

=T, ':_ rllh'\i,

33! -l {& Micrasoft Outlaok Web Access ' @ Buiding aDGSM : Datas.. X ‘ @S-Dimensional Modelling Scie.. . ]

| &

I
e Intranet based

standardised
workflow

e links to
applications,
reference
documents and
metadata

e enforces common
approach

oGSM | @

Digital Geoscience Spatial Model

Start

Planning

“5) Inspection &
.\'JE
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Reparting

Archiving
Approval
.\:'

Closure

& |eP I Building a DGSM : Data selection
Quality Models depend on Quality Data

[l Enter new data
to be used in

modelling

(2l Use the portal to
prepare datasets
far modelling.

V|

[Z]Refine -; rmodify
datasets for
madelling.

Il

s

gFeedbaﬁ
changes to the
Corporate

databases.

v
¥

ﬂlnitiate and enter
metadata for

madelling datazets.

The Data Portal gives easy access to the major corporate databases but other data
be required to build the model desired. The quality of the DGSM will depend critically
quality of data used to build the model. The validation, correction and manipulation of
into a suitable form for modelling may take several iterations.

This may be the most time-consuming in the entire project and will require the most
experienced, knowledgable staff.

Once data sets have been selected, you can move on to modelling.

Resources

Enter new data to he used in modelling

m Enter new data to be used in modelling into corporate databases.

4) 'Data selection' best practice documents

4) 'Data preparation' best practice documents

Use the portal to prepare datasets for modelling.

E] Use the DGSM Data Portal GIS to prepare your datasets for modelling.

Use the DGSM Data Portal Forms to prepare vour datasets for modelling.

4 'Data selection' best practice documents

4] 'Data preparation' best practice documents

Refine / modify datasets for modelling.
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* Intranet based ED3ca Por tal WS
retrieval application - a

e runs ArclMS and

uses Java to retrive i s =
data from ORACLE or | @«iomeese sweria s - i

" 50k DigmapGB Superficiallquery]

SAN (Small Area
Network)

 exports are
formatted for GSI3D
and gOcad

e is the VITAL link
between corporate
databases and
modelling applications

¥ B P oo = 7

Active layver: S0k DigmapGHE Bedrock[guery] I
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What do you need to
build subsurface models?

e Stratigraphy (topology)
« DTM (Digital Terrain Model)

e Coded boreholes
e Geological linework
 EXisting geological surfaces

« Geochemical and geophysical
measurements =

e Hydrogeological data

e Topographic data

 Historic land use data .....

© NERC All rights reserved
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. but most |mportantly we need geologlsts
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The main differences in approach

Superficials and simple bedrock - GSI3D
‘Geological interpolation’
through expert knowledge from
heterogeneous datasets.

“Full stack” modelling approach

Complex and deep bedrock —gOcad _,__~
‘Mathematical interpolation’ p—
through algorithms from quaktye
well and geophysical data.

Surface modelling approach

Coal seam
surfaces

L
planes

© NERC All rights reserved
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Application
of Models
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Hydrogeological visualisation

Little Coates - Grimshy
Hydrogealogical

Conceptual hydrogeological pathways at a a pumping —
station in Grimsby (top) and along the Manchester ship @wﬂw

anglianwater

canal (bottom)

Conceptual pathways in
Superficial deposits
Manchester Section 8
[p— .

L

Manchester Section 8
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Raillway track
bed geometry

Liverpool to Manchester Railway
Flixton — Central Manchester

Key

| Artificial Deposits B Glaciofluvial Ice-contact Deposits
| Alluvium(overbank) Deposits Glaciofluvial Sheet Deposits
B Alluvium(channel) Deposits [ Glaciolacustrine Deposits

[ River Terrace Deposits Tl

— Alignment
0.0 35m
5.0
Worst
Top 35m
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1450mm Mean
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1430mm  Gauge
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A look to the future
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Further development of bedrock modelling
functionality in a 3 year project 2007-2010

The aim Is one single integrated, easy to use workflow and
software solution to carry out 3D mapping of both superficial
deposits and bedrock.

The tool will be tied to working practices of bedrock surveyors
and will have a strong link to field survey teams on the ground.

Tender process for external consultancy is still in progress.

INSIGHT is the current preferred bidder.

© NERC All rights reserved
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Delivering models to clients

BGS has identified 5 User Requirements for “3D model Viewers”

Free Thumbnails/Screenshots
Frozen movies of models - *.avi, *.mov and flash
Preview of model with interactive function — 3D pdf
Sold The 3D geological map — Subsurface Viewer

Licensed The full model in 3D software — LithoFrame model

Not one technology will suit all purposes and we still have to work
closely with customers, from schools to industry to find out what
really works for them!

AlAnoeIaul

Buisealou|
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Live demonstration of the Subsurface
Viewer — The 3D geological map

........

Key features of the Subsurface Viewer:

* JAVA based - platform independent

software is free for the client

waa |v]

delivers full richness of geological model -

Including property information -

e ::rammn-_-—_mm
" _ _

Em—

user can export sections, maps and 3D
view as raster maps

.......
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potential for web-enabling

Lt

most importantly, it communicates our
science ...

ThanetSand Farmanen
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