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Motivation - Upper Rhine Graben (URG)
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m active tectonics
m anthropogenic use

Temperatures required for

geothermal use in 3000 m

below surface

. > 150 °C: very high poten-
tial for power generation

. 100-150 °C: power gener-
ation

. 60-100 °C: direct usage of
thermal heat

< 60 °C: balneologic use

and heat supply

Seismicity in the URG (Barth & Ritter, JLG, 2009)  GeORG: www.geopotenziale.org
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Levelling database ﬂ(“.
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Levelling database ﬂ(“.
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Kinematic adjustment approach
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m Basic equation: (Epoch1 ] [ Epoch2 |

1
Hij = Hoj+ /Io w;dt Adjustment (t)

1
~ Hoj + Vo Ati+ 5 a0 A + ...

Vertical displacement

Levelling
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Adjustment (t)

1 2
~ Ho.f + v, Al + 21 agj AtF + ...

Vertical displacement

Parameters: | Height
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m Basic equation: (Epoch1 ] [ Epoch2 |
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H,"j = HO,/ +/t Dcl'df
o

Adjustment (t)

1 2
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Adjustment (t)

1 2
= Ho.f at VOJ'A[,' =F E-Ati P ooo

Parameters: | Height Velocity _

Vertical displacement

a GauB-Markov model
I'= H; jx) — Hi . Height differences
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Kinematic adjustment approach

Karlsruhe Institute of Technology

m Basic equation: (Epoch1 ] [ Epoch2 |

ti
H,'J' = HU,/ +/I Dc/dt
o

Adjustment (t)

1 2
~ Ho.f + v, Al + E-Ati Fooo

Parameters: | Height Velocity _

Vertical displacement

a GauB-Markov model
I'= H; jx) — Hi . Height differences

m Relative observations:

Reference point needed ET— )
Vyer = const. =0

(Zippelt, 1988; Fuhrmann et al., TECTO, 2013)
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Linear rates:

InSAR Combination
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SAR Interferometry (INSAR)
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R'=R+AR

Displacement

(from Bamler et al., AVN, 2008)
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SAR Interferometry (INSAR)

SAR 1
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SARZ‘ . %

Displacement

(from Bamler et al., AVN, 2008)
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SAR Interferometry (INSAR)

SAR 1
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Displacement

(from Bamler et al., AVN, 2008)
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SAR Interferometry (INSAR)

SAR 1
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Displacement

(from Bamler et al., AVN, 2008)
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SAR Interferometry (INSAR)
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unwrapping

R W{¢} € [0;2m)
28 mm LOS

R'=R+AR

Displacement

(from Bamler et al., AVN, 2008)
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SAR database
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SAR database
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Mean LOS velocity at 677,951 PS points
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LOS velocities interpolated to 500 m grid
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Combination
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Levelling

3D velocity field

® Interpolation of velocities V, s, Venss,xs Venss,ys View ON @ common grid
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Combination
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Levelling

3D velocity field

® Interpolation of velocities V, s, Venss,xs Venss,ys View ON @ common grid
® Derivation of a 3D velocity field (vx, vy, vz)

N
i 1 i i i i)\?
U(va, vy, vz) =Y — (VLOS — Svx — Spvy — Szvz)
i=1 L 2(v]ps)
1 . 2 1 . 2
Abwa— (VéNss,x - VX) e 3 (VéNss,y - Vy)
2 (”GNss,x) 2 (‘7 GNSS.y
1 ) 2
e (o))
2 (ULev)
(according to Hu et al., ISIDF, 2011)
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Case study — City of Landau
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Summary
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m Relative vertical movement of URG w.r.t.
Graben shoulders of about 0.5 mm/a
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m Relative vertical movement of URG w.r.t.
Graben shoulders of about 0.5 mm/a

m Relative subsidence of Strasbourg/Freiburg
region w.r.t. Karlsruhe region

m Relative subsidence of Northern URG w.r.t.
Karlsruhe region, purely anthropogenic?

® Man-made displacements with different
temporal and spatial extent

m Monitoring of exploitation areas from space
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