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Geofysikkens rolle

« tTEM mapping, Sgballe
» Litologi (stratigrafi)
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Geofysikkens rolle

tTEM mapping, Seballe

Litologi (stratigrafi)

— hydrologiske parametre?

— tidslige variationer?
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« Kortlaegning af strukturer
* {TEM vs SKkyTEM vs ERT/MEP
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Elevation (m)

Elevation (m)

Field example: ERT vs tTEM

 ERT: 2D-inversion, L2-norm (smooth)
« tTEM: 1D-LCI inversion, (smooth)
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Field example: tTEM vs SkyTEM

« SKkyTEM line
spacing <150 m

] @ SkyTEM
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~~ Polygon

, -




ield example: tTEM vs SkyTEM
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Field example: tTEM vs SkyTEM - Horizontal slices
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« Kortlaegning af fysiske parametre
* Nyt NMR-instrument, Apsu
» Eksempler fra Kompedal og Endelave




Kortlaegning af fysiske parametre - NMR

zoom in of pore space
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Kortlaegning af fysiske parametre - NMR

zoom in of pore space
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Kortlaegning af fysiske parametre - NMR

zoom in of pore space
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Kortlaegning af fysiske parametre - NMR

Water content profiles T; Relaxation time
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Relaxation times Increasing pore size —»
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Apsu

HONDA




Data acquisition

— Transmitter pulse
Free — NMR envelope

Induction
Decay

rep
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Data acquisition




Field data
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Field data
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Apsu — depth profiles

Water Content Profile T; Relaxation time  Resistivity Profile Borehole
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Apsu — depth profiles

Water content profiles T; Relaxation time Resistivity Profile Borehole
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Danish field examples

Rivers No. Field
Sites days
Aars 29 10
Sunds 38 12
Kompedal 50 )
Endelave 50 6
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Apsu — water table mapping
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Cross section 1
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Cross section 2

——Cross section 2
® SNMR soundings
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Indhold

« Kortlaegning af tidslige variationer
* Monitorering med TEM
» Eksempler fra Albzek og Falster




Tidslige malinger

1. Salinity — e.g. saltwater intrusion or pollution
2. Groundwater level

3. Soil moisture / saturation




System requirements

 Low power
» Solar powered
 Battery shift

Stability, no drift
* Transmitter waveform
e Current level

Durability
* Animal protection
» Weather-proofing

Accessibility
» Remote control and data upload

AARHUS UNIVERSITY

* Autonomous measurements
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Installed monitoring systems
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Water table dynamics

1. Albaek

Monitoring started October 20t", 2022.

Goal: track water table in a shallow aquifer.

2. Kompedal

Monitoring started November 6%, 2022.

Goal: track water table in a high-resistive aquifer.
3. Thisted

Monitoring started April 8" ,2023.

Goal: coastal aquifer.

Saltwater intrusion dynamics
4-5. Falster

Z‘\;vz%system installed in Falster in November 2022 and January

Goal: track seasonal change in saltwater intrusion.
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MTEM installation
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MTEM installation
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HydroGeophysics Group
AARHUS UNIVERSITY




Falster

Rasmussen et al. 2013; Knudsen et al. 2021
: "4 v_ > /y\v'l""“‘*” \\ N "_\‘7."

>l

Push moraine

Lagoon
(Bete Nor)

Barrier islands
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Northing (m)

Falster

6065100

6063750

6062400

687890

Rasmussen et al. 2013; Knudsen et al. 2021
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Elevation [m]
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Falster
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Falster

Saltwater intrusion
Fairly conductive

Smooth inversion with
30 layers

« Firstlayerat1 m
and last layer at
100 m

« Time constraints
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C)

Falster
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- Data logger at 60 m in nearby (800 m) well

« Resistivity converted to conductivity using
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Mean resistivity distribution with time
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« Kortlaegning af hav/se — land
* FloaTEM




FloaTEM
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FloaTEM Endelave
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FloaTEM Endelave

FloaTEM with standard 2x4 frame

RX-Coil Instruments
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FloaTEM Endelave

FloaTEM with standard 2x4 frame
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DroneTEM

Transmiteer, " Heizht from grownd
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roneTEM
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Field survey example-1
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Opsummering

« Strukturel information » Tidslige variationer med TEM
» Detalje-graden afhaenger af » Sma systemer, stor indtraengning
systemvalg - Stabile instrumenter
- Hydrologiske parametre med * Monitorering af
Apsu (NMR) + Salinitet med dybde
- >10 soundinger per dag * Vandspejl
« Information til 30-40 m  Andet
« Vandindhold * FloaTEM kombineret med tTEM
* Permeabilitet / porgsitet * DroneTEM
» Kan kombineres med NMR i
borehuller
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