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Traditionel geologisk kortleegning

* Den gverste geologi typisk kortlagt med
geofysiske metoder
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Stor fokus pa hgj-oplaselige
overfladenere modeller

Stor efterspgrgsel efter detaljeret kortleegning af de
gverst 50-100 meter (rastofskortleegning,
sarbarheds analyser, grundvand, mm.)

tTEM systemet:
* Hgjoplaselighedide gverste 100 meter
* Mobil og hurtig dataindsamling

Denne praesentation omhandler maksimal
udnyttelse af tTEM malingerne.
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Stor fokus pa hgj-oplgselige Modtagh pole ___\_ Sonder b rumanter
overfladenaere modeller

Stor efterspgrgsel efter detaljeret kortleegning af de
gverst 50-100 meter (rastofskortleegning,
sarbarheds analyser, grundvand, mm.)

tTEM systemet:
* Hgjoplaselighedide gverste 100 meter
* Mobil og hurtig dataindsamling

Denne praesentation omhandler maksimal
udnyttelse af tTEM malingerne.

- Anders Edsen/WSP.
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Fra data til
geofysiske
modeller
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Traditionel tTEM inversion
(fra data til geofysisk model) YN ]
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¢) Item Value / ) J
Model setup MNumber of layers 30 / v
Starting resistivities ({2m) Area dependent //
o Thickness of first laver (my) 1.0 /
£ Depth to last layer {m) ~120.0 {area dependent) / ,j“
: Thickness distribution of layers Log increasing with depth / 48
2 Constraints distance scaling 1/distance™™ {power =(0.75) / 7
% Smooth model: | Horizontal Constraints, resistivities (factor) 15 // N
i Constraints Vertical constraints, resistivities {factor) 2.0 gl K "1/
Sharp model: Horizontal Constraints, resistivities (factor) 105 /
Constraints Vertical constraints on resistivities (factor) 1.08 -‘I' ; /
Sharp vertical constraints 100 I //
Sharp horizontal constraints 200 b = e

Profile coordinate (m)

Table 3. Key inversion settings. Typical settings for smooth and sharp SCI setup.
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Probabilistisk inversion
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Spgrgsmal til modellerne:

* Sandsynlighed for sand?

* Den forventede maegtighed af sand?
* Hvad erresistiviteten?

* Meget mere...
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Hvor kommer modellerne fra? o

Modeller af undergrunden
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Tilfeeldigt genereret ifglge en algoritme.

Indeholder ekspertviden:

* Lagfolge

* Tykkelse af lag

* Lithologi-resistivitets forhold

* Andre paforhand kendte relationer eller
egenskaber

”Bred” nok til at indeholde de rigtige l@sninger.
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Hvor kommer modellerne fra?
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Terminologi

Modeller af undergrunden
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Spgrgsmal til modellerne:

* Sandsynlighed for sand?

* Den forventede maegtighed af sand?
* Hvad erresistiviteten?

* Meget mere...
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Daugaard pilotomrade

gDaugaard
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c) Forward response: 06632
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10° c) Forward response: 06632
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10° c) Forward response: 06632
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10° c) Forward response: 06632
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10° c) Forward response: 06632
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Rashaes
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Rashaes
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Landre_ved Rgsheae

;, '; w?
- o 8" S

Mo

Movement: T—
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Kongstrupskreddet: 5 cm/ar| [& +5

o & Copernicus EGMS
Blalersskreddet: 12 cm/ar ISAR data
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Movement:

Al osmmy
Nostrupskreddet: 0.5 cm/ar | |- u

Kongstrupskreddet: 5 cm/ar| K +5
Copernicus EGMS

Blalersskreddet: 12 cm/ar InSAR data
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Landred ve
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Movement:
Nostrupskreddet: 0.5 cm/ar | |- A
Kongstrupskreddet: 5 cm/ar| [& +5

o & Copernicus EGMS
Blalersskreddet: 12 cm/ar InSAR data
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Kortleegnhingsmetode
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Median of 400 posterior models, resistivity
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Uopklarede spargsmal nar man tolker resistivitetsmodeller o

GEUS

v
o

Nar man tolker resistivitetsmodeller overvejer man ofte:

”Hvilke dele er data-drevne og hvilke dele er pa grund af de valgte band?”

SCI (Loose lateral and vertical constratints)
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En mere fuldsteendig forstaelse kan opnas
gennem de probabilistiske resultater

J SCI (Loose lateral and vertical constratints) |

Does this thrust structure extent to)
the surface or is it overlaid by e.g.
clay till in the top ?

&
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Clay till is most -
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Is this a layered sequence or is it
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Kortleegning af overskydningszoner

Probability of Marine clay within first 20 meters
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Kortleegning af overskydningszoner

Mode of 400 posterior models, lithology
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b Kortleegni ng af kvikler i Sver 3

N3

Figure 1. Photos from landshides in Sweden. (a) Landshide in Tuve,
Gothenburg, Sweden on 30 November 1977. (b) Landslide in
Smirid, Munkedal, December 2006.
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Kortleegning af kvikler i Sverige

&
Brugen af prior viden kan styre resistivitetsmodellerne i den rigtige retning. GEUS
@verste: Probabilistisk inversion med priors
Nederst: Klassisk inversion med medium constraints
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Kortleegning af kvikler i Sverige
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Kortleegning af kvikler | Sverige

Andre eksempler pa interessante udtraek i forbindelse med kvikler.

a) b) c)

KWﬁted thickness of quick clay / "‘g‘ness standard deviation
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/.

p of >50% likelihood quick clay
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= Forskellige geofysisk modeller kan fltte samme
data (eekvivalenser).

For at udregne den geofysiske og den geologiske .
usikkerhed arbejder vi med sveerme af modeller.
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For more information visit: http://integrate.nu/ GEUS

Projekt understattelse:

INTEGRATE: ”Informative mapping of construction aggregate recources through statistical data
analysis”. Funding: Innovation Fund Denmark (2.8M EUR), 2023-2026, Grant #2081-00009B

Rgsnaes data:

The Danish Landslide Project: Funding: Danish Research Reserve under the Ministry of Higher
Education and Science, Denmark, 2025 (2.4M EUR)
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