Data Management and Visualisation of 3D-Objects
In the Geothermal Information System GeotlS
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GeotlS - Web-Based Geothermal Information System
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GeotlS Web Interface
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\DEEJ Geothermal Information System for Germany
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GeotlS Web Interface

@ot@ Geothermal Information System for Germany
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GeotlS Energy Statistics

Annual production GWh/a
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GeotlS IT-Architecture
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Grid Data

Undergroundmodel

defined area Stratigraphic Unit
stratigraphic units

grids
color schemes
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SGRID
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3D Temperatu re data tiles (2D, 3D)
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Viualisation of Faults in GeotlS
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Visualisation of Faults and Interactive Cross Sections
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Visualisation of Faults in GeotlS
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214D Raster (GRID2D)

TIN:

Triangular Irregular Network
Node spacing: 50 - 5000 m (variable)

GRID2D:

regular, orthogonal

Node spacing: 100 m (fixed)
Import as CPS3 file
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214D Raster (Grid2D)

Advantaes:

» Very fast grid operations

* cross sections and top views are simple to create
e Simple generalization (scale adaption)

e Little memory usage
Ktnn

— -2.000

e Export option in Gocad/Skua

Disadvantages: w

e Fault geometry not part of grid

— -3.000

e Geometrical restrictions: no thrust faults
or overturned formations

e Realization of normal faults are very laborious
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Stratigraphic Grids (SGRID)

Hexahedron network / volume grid

Control Surface

(cells)

Each node has its coordinate triplet —
(uvw & xyz) i
Properties are node or cell centred | ..
Cells follow horizons, fault planes or " .-
lines

Control

/” “® pLinc

Faults are realised by splitting with
up to 7 split nodes for one regular
node

»

Control fault

Neighbour cells, dead cells, borders
and faults are stored as binary flags

Import as native Gocad/Skua file

Easy transformation to tetrahedrons
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Cross Sections Based on GRID2D & SGRID
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Visualisation of Parameters on Cross Sections
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SGRID Files (Gocad/Skua)

Java Programme geotisCore

reading SGrids
Filename.sg
FilenameObjectname__ascii@@
FilenameObjectname__ flags@ @
FilenameObjectname__region_flags@ @

Validating Hexahedrons,
killing flat cells

Generating cross section

Generating top view
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Characterization of Fault sttems

Attributes of fault lineaments:

Code number

Category, horizon

Name of fault zone

Reference

Length, strike
Map sheet (GUK200)
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Characterization of Fault Systems

Literature Review: e — :
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° A p p rOX . 1 000 refe re n Ces i n t h e re CO rd S Literatur-Verzeichnis — Geologische Stérungen GUK200-Kartenblatt CC 3918

* Linking lineaments with map sheets LG a—— .
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Literatur-Verzeichnis — Geologische Stérungen GUK200-Kartenblatt CC 3926

D [de Wew [oskmads Projekt ,GEQTHERMIE-ATLAS

Achilles, A, [1982): Die strukturelle Entwicklung im nardlichen Teil des Gifhorner Troges, dargestellt
an den Erdélfeldern Liben, Luben-West, Wittingen, Vorhop und Vorhop-Knesebeck. - 1-135, 39 Abb,,
20 Beil ; 5., Clausthal-Zellerfeld (Univ. Clausthal).

Identify From: IRU’ Stérungen {generalisiert) ;I

1= Stérungen (generalisiert)

----- Marlenhurg—Wlenhausen—Storungszone Baldschuhn, R., Binot, F., Fleig, 5. & Kockel, F. (2001): Geotektonischer Atlas von Nordwest-
Deutschland und dem deutschen Mordsee-Sektor. - Geologisches Jahrbuch A:153, BR & mit 3 CD

ROMs; Hannover (Schweizerbart sche Verlagsbuchhandlung).

&M

Location: | 9°59'4,551'E 52°2353,425'N |4
Baldschuhn, R., Frisch, L. & Kockel, F. (1996): Geotektonischer Atlas von Nordwest-Deutschland
" - 1:300.000. - Bund talt fur G i haften und Rehstoffe; H
Field Yalue
= ==
,ﬂ,nzah|_G|_|E 2 =8 Baldschuhn, R, Frisch, U. & Kockel, F. (1999): Strukturen im Untergrund NW-Deutschlands 1:500.000.
Bemerkung e - Bund talt fur G i haften und Rehstoffe; H .
CDdE_NF Jz1Z1z2 Behlau, ). & Mingerzahn, G. (2001): Geological and tectonic investigations in the former Morsleben
FID 34 B & | salt mine (Germany) as a basis for the safety assessment of a radicactive waste repository. -
GUEKZO0 1 CC3918 Ly Engineering Geology 61, 5. 84-97,
GUEKZDD—Z L3928 Benek, B & Pasch, H.-1. (1974): fur Paldotektonik des Permosiles im Gebiet der Flechtinger Scholle
GUEKZ00__3 | 5 (Bezirk Magdeburg). - Z. geol, Wiss. 2: (10), 5. 1143-1155.
GUEKZ00__4 L
Benox, D., Ludwig, A. O, Schulze, W, Schwab, G, Hartmann, H., Knebel, G. & Januszewski, |. (1997):
—_ -
GIUEKZ200 El 3018 (HBHHDVBF),' e (BFBUHSChWB' Slrukl.ur und Entwicklung mesozoischer Stdrungszonen in der Sidwest-Altmark. - Hallesches Jahrb.
Horizont - Geowiss. B19, 5. 83-114.
1D _Mr 855 8 3 Best, G, (1996): FloBtektonik in Norddeutschland: Erste Ergebnisse reflexionsseismischer
Kategorie Sgcke|st|'jr|_|ngen \ Untersuchungen an der Salzstruktur "Oberes Allertal®. - Z. dtsch, geol. Ges, 147: (4), 5. 455-464, 4
Laenge_km 57 S 4 Abb.
Mame Me_l_rlenburg:W_lenhausen—Stnrungsznne " I BGR (1998): Analyse der strukturgeologischen Entwicklung der Salzstruktur Oberes Allertal und ihrer
uelle Brickner-Rahling et al, (2002} ' -
Shape Palyline

Streich_* 34
Streichen ME - W

NI L BB

Identified 1 Feature
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Fault Geometric Setting

Major Normal Fault
Segment

[®

~1-3 km

. Geothermal Upwelling

Fault Bend

©

Horsetail Fault
Termination

I@ Breached Step-Over or
Relay Ramp

Fault Intersection

Accommodation Zone
Between Fault Dip Domains

~1-5 km

Displacement Transfer
Zone Along a Strike-Slip
Fault Zone

@ Transtensional Pull-Apart

@ Gecthermal Upwelling
~1-5 km

fIAG
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Geothermal Classification of Deep Faults in Germany

increased
proven likelihood

Fault categories according to hydraulic conductivity

recorded seismicity,
high stress field

Ml drilling fluid loss,
kick
=al hydraulic test

favorable fault
geometry,
optimal orientation to
current stress field

=l tracer experiment

favorable lithology
(e. g. Carbonate)

=ad NO seismicity

adverse fault
geometry,
unfavorable
orientationin
current stress field

|
I i |
decreased
unknown et
- likelihood useless

inaccessable
(e. g. very deep

faults underneath
salt domes)

=l Durchldssigkeit

2)

t

5

=l adverse lithology

geringe

nachgewiesen
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Summary

* Web-GIS with complex client-server architecture
e Data storage in files and in a relational database (> 100 tables)
e Clear separation between working data and presentation data

e Sophisticated workflows for updating database
- wells
- geothermal output statistics
- geologic models
- temperature model
- fault literature

e GeotlS improved data import interface

 New algorithms for SGRIDs visualization

* http://www.geotis.de
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