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I e Fig. 2: (Top) Example 4-layer lithosphere profile with thermal properties: A radiogenic heat production, TC (bulk)

thermal conductivity, T temperature, and computed strength under conditions of compression (-) and extension (+). (SED
= sediments, UC = upper crust, LC = lower crust, LM = lithospheric mantle). (Bottom) Porosity reduction of typical
siltstone following Athy’s law of compaction. The bulk thermal conductivity of sediments varies with depth due to: (1)
Porosity changes effecting the geometrical average of the thermal conductivity of the rock matrix and the fluid phase
(water). (2) The temperature dependence of the thermal conductivity of the rock matrix and water [9].

(b)

Fig. 5: (a) Integrated strength of the lithosphere estimated under conditions of compression based on the temperatures of
the prior model (left) and posterior mean model (right). (b) Integrated strength of the lithosphere estimated under condi-

3: Model Calibration

The prior thermal model and the corresponding thermal properties are calibrated using an ensemble
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Fig. 1: (a) Geometry and composition. (b) Generalized surface geology. (¢) Sediment thickness and locations of wells smoother with multip le data assimilation (ES-MDA) app roach [10]. A compilation of available tem- tions of extension based on the temperatures of the prior model (left) and posterior mean model (right). All estimations
and heat flow measurements. perature data [1] have been converted into regular-spaced grids consisting of 28917 cells at depths based on a fixed strain rate of 10715 1.
between 1 - 6 km depth. For each grid cell, an uncertainty has been assigned based on the amount of . .. . .
) b S o Y , S , The thermal model was used in combination with rheology to calculate the (integrated) strength (fig.
'| . RGhanle wells (fig. 1c, 3a, 3b) [11, 12, 13] that are present within each grid cell and on the depth of the grid.

5 ). Different rheologies were assigned according to the crustal lithotype [14]:
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tegrated Methods for Advanced Geothermal Exploration (IMAGE) project, we combine large-scale 200 o 200 i . . .
S P ( ) proj S \ (>/ I o . 7 e Lithospheric mantle: olivine (dry)

geophysical models with regional-to-local scale geothermal data to develop an improved thermo-
mechanical model of the European lithosphere.
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