Review 1
General comments

In terms of significance, the data set presented and the corresponding article can be rated “1”
(excellent) because (i) | regard the data as useful for future investigations of the thermal field,
the mechanical state and the thermomechanical behavior of the crust all across Germany; (ii)
the presented model cannot be built on a routine basis but relies on the efficiency of the new
method; (iii) the data set is complete in the sense that a much larger number of input models
has been combined than in previous models and the entire crust all over Germany is covered.

To improve the quality of the final model — now rated “2” — a more detailed description of the
criteria (i) for choosing the 27 input models (while potentially disregarding alternatives) and (ii)
for giving different priorities to spatially overlapping input models is required.

Concerning the presentation quality, the contribution can also be rated “2” since (i) the
manuscript is clear and well structured, (ii) the figures additionally provided to illustrate all
subsets of the data are very useful and efficient, and (iii) the manuscript in combination with the
landing page for the dataset enables users to understand and (re-)use the data set. Some
directions for improvements are given in the following, with specific comments provided
separately for the manuscript (2.1) and for the data set (2.2).

Specific comments
Manuscript

The language of the manuscript is mostly consistent and precise, but an overall check should

be done, e.g., (i) regarding comma placement, (ii) changing tenses when describing the work
done (e.g., “we decided...”, “we use...”), and (iii) simple typos, some of which but certainly not all
are listed below.

The length of the article is appropriate. Its structure is clear except for some statements in the
results chapter that should be moved to the discussion (see below). The figures and tables are
clear and help to follow the lines of thoughts.

The method applied to build the model has not been used before and is well described. The
approach of keeping a minimum thickness of 0.1 meters wherever a model unit is present is
indeed similar to an approach used before (e.g., Anikiev et al. 2019), though in the latter case
the minimum thickness of 0.1 meters for a unit was applied to the whole lateral extent of the
model (including locations where a model unit is in fact not existing). Please add this to the
discussion of advantages of the modelling approach.



Abstract

“[...]JHowever, up to now only one attempt has been made to combine several of themto a
Germany-wide model. We present a new Germany-wide 3D geological model [...]” -> Already
here it should be stated why a new model is required (New input data and models available?
Higher resolution required?).

1 Introduction

Line 19: 3D subsurface models are introduced as “showing lithostratigraphic horizons”, which
would restrict them to the domains above the crystalline basement. The presented model
includes crystalline crustal rocks as well. Their lateral juxtaposition would exclude them from a
horizon / layer type model. Use “geological units” instead.

Line 22: The list of 3D models referred to seems to be arbitrary. What was the criterion for this
choice of 3D models? If they have something particular in common, it should be stated.

Line 23: Suggestion: use “natural” instead of “undisturbed”. Temperatures can be regarded as
“disturbed” by natural processes as groundwater flow.

”»

Line 39: “In the following we first present [...]” -> “In the following, we first shortly introduce [...]

2 Model set up
2.1 Data base

Line 48: It remains unclear which criteria have been applied to choose the 27 models used for
model building. Please explain and potentially comment on models that have been disregarded.

Line 54: better “...depending on the position and the corresponding input model at place”.

2.2 Model correlation

This chapter raises an important question: how do the authors deal with inconsistent input
information from the different models used? For example, how to deal with the same
stratigraphic interface shown at different depth levels? As this point is described in the following



chapter (2.3), but the question comes up here already, the reader should at least be referred to
the later description.

2.3 Point set approach

Line 106: “[...] which is tolerable for the model scale and resolution. The major advantages of
the point set model approach [...]” These parts are actually evaluative statements which should
be moved to and deepened in the chapter “4. Discussion”.

Line 100-111: “The order of projection is determined according to various criteria, e.g., year of
publication, model resolution, etc.” -> This is an important point worth to be described in more
detail. Please describe the philosophy behind this approach in more detail. The example given is
not enough for transferring this modelling approach to another region, respectively another
modelling campaign. For example, does the criterion “year of publication” mean that younger
models are always given higher priority than older models, even if an older one covers a larger
area or gives a higher resolution? To clarify this, a figure illustrating the decision-making process
as a workflow would be helpful. Then the method can be re-used and referred to more easily.

Line 122: “The biggest advantage of the point set model, however, [...]” -> Again, this is part of an
evaluation of the method and should be moved to the discussion.

In general, this chapter does not provide a detailed description of the computer programs
developed to create an initial point set and multiply it several times for projecting it onto input
data of various formats. How did the authors deal with input data of different formats?

We agree with the authors that an important advantage of the “point set approach”is that it can
be used directly for the fast creation of discretized models with ApplePY (Ahlers et al. 2022;
Ziegler et al. 2019) while no specific software is necessary. This should be emphasized more in
the Discussion chapter.

3 Results



3.1 Stratigraphic correlation
[no comments]

3.2 Model units

[no comments]

3.3 Presentation of results

Line 164: Please clarify what your definition of “high stratigraphic resolution models” is?

3.4 Generation of a discretized model

Line 174-175: Please refer to a more detailed description of the format of an Abaqus *.inp file or
provide the description here (as this would help re-using the approach).

3.4.1 Worked example

Line 187: “[...] whereby the element thickness increases with depth.” @ Please explain why and -
if this helps to understand the reason — also how the increase of element thickness was
designed.

Fig. 6, caption: For readers that are new to the field, it could be interesting to learn which
software has been used for the visualization of the model.

4. Discussion

Line 232: “manageability of the final model” -> Please clarify in which case(s) a model might not
be manageable and in terms of what (computational times for the model production,
visualization, ...?).

Line 237: “Overall, the loss of information and vertical uncertainties are acceptable, especially
considering the size and purpose of the model.” -> This statement is too general and thus
requires some reasoning or at least a restriction to the applications intended by the authors.

Lines 248-271: These paragraphs include descriptions of results with some explanations of
outcomes that could raise questions on the user’s side. It’s a list of examples the completeness
level of which cannot be estimated by the reader. | suggest moving both paragraphs to chapter
“3.3 Presentation of results”.



In general, the discussion chapter should be used to deepen some thoughts on (i) the
advantages and disadvantages of the modelling approach and the (ii) possibilities and
limitations of using the new model, in particular by comparison to some already existing ones.
On the methodological side, which problems could be expected if one wants to generate a
triangulated mesh from the original model to better represent units that taper out? In terms of
the usage of the geological model envisaged by the authors (i.e., gegomechanical-numerical
modelling), which changes and possibly improvements in the results can be expected
compared to previous models (Ahlers et al. 2021, 2022a)?

5. Conclusions

The contents of this chapter actually is a summary of the manuscript and corresponding data
set rather than a conclusion (the latter generally reflecting an opinion or a decision for action
after considering all given information about something).

Data availability

It would be a great service to the community to share not only the final model but also the
scripts, respectively applications, for creating a point set, multiplying it and projecting it onto
input data of various formats.

Supplement

Supplementary material is provided as three tables (folder “essd-2025-320-supplement”). The
27 individual models used for building the new Germany 3D model are listed with their
references in the file 2025_05_28_Table_S3.docx.

2.2 Data set



The data set is accessible via the given weblink (https://tudatalib.ulb.tu-
darmstadt.de/handle/tudatalib/4615).

The data set is complete. The downloadable folder (Ahlers_2025_surfaces) contains 147 *.xyz-
files according to the number of interfaces that define the 146 model units. Files can be opened
with standard text editors without any problems. It should be added in the “Beschreibung” that
“negative Z-values are in meters below sea level”.

The downloadable folder “Ahlers_2025_units_figures” contains very useful figures for each of
the model 146 units, providing easily accessible information (*.jpg format) about the spatial
extent, geometry and input data distribution. Files can be opened with standard graphic viewers
without any problems. The additional 11 files of combined plots are useful as well as they
represent major stratigraphic units that have been differentiated also in previously published 3D
models. The readme.txt file informs about the individual model units (their id’s) used to build the
combined plots.

The error of interface depths resulting from implementing a minimum layer thickness of 0.1 m is
shortly discussed in the article (4. Discussion). Otherwise, there is nor quantification of the
model uncertainties done.

The final structural model of Germany and adjacent areas is new in terms of its large extent
combined with a relatively high geological and stratigraphic resolution. The model will certainly
be usefulin the future as a basis for running process simulations on various scales.

Technical corrections

Line 57: timits -> limitations

Line 58: forattkind-of -> for many types of

Line 65: Germany-wide

Line 132: either “stratigraphically independent” or “stratigraphy independent”
Line 162: indicates

Lines 184: the Netherlands

Line 268: shows



Review 2
General comments

| think this dataset is well worth publishing. It is relevant to society in general and a multitude of
geological questions that can only be answered with such a unified model. The dataset
represents a big step forward, as up to now, only small regional projects have been realised, or
large-scale global models, but not with this scale of detail.

| have general comment about which model unit is included when models clash. In Line 110,
onwards, —“the order of projection is determined according to various criteria, e.g. year of
publication, model resolution, etc.” This very vague statement seems to suggest the newest
datasets are the best. | guess you must have decided on which stratigraphic layers were better
for your end model using other criteria (a kind of triage!). Please expand this section. | realise
you cannot discuss every nook and cranny of the model, but give some examples and give the
rationale for your decision.

The weak point about this manuscript is the English language. Besides numerous typos and
grammatical points, there are numerous errors concerning adverbs, verb use and use of the
passive voice that obliterates from knowing whether the authors or other authors actually
carried out the work. The use of capital letters, for instance for stratigraphic units, etc. needs to
be revised and made uniform. Commas and hyphens are missing throughout the text. They
would make the paper so much easier to read. Conversely, some commas are superfluous. The
text should be checked by a native English speaker. Don’t use an apostrophe in “id’s” -> ids (for
instance in Figure 4 caption)

Specific comments
Title

| think the title is too short. What about “A combined geological model of Germany and
adjacentareas”. At least “for” should be replaced by “of”.



Abstract

Line 11: We present a new Germany —wide 3D geological model -> We present such a 3D
geological model

Line 13: change states -> countries
Line 15: was chosen which -> was chosen, which
Line 15: with regard to the flexibility -> with regards to its flexibility

Line 16: Write out “FE model” -> Finite-element model

Introduction

Line 19: “lithostratigraphic” is too loose a term. These are all geological units, some which are
lithostratigraphic, some are only model-based, e.g. the Moho.

Line 24: “and how these conditions are potentially be disturbed by subsurface operations” ->
and how these conditions would be potentially disturbed by subsurface operations

Line 33: You give the abbreviations of the different models without introducing them to the
reader. Either don’t list the projects, just give the references, or write the acronyms out here.

Line 36: delete “currently available”
Line 43: finite element -> finite-element

Line 48: size -> sizes

Database

Line 57: one model -> one single model,

Line 60: rephrase this sentence. “have been created” especially doesn’t make sense.
Line 64: German-wide -> Germany-wide

Line 96: Rephase “we use point sets which are projected onto input data.” | don’t understand
exactly what you mean here.



Line 119: “region models” —regional models

Line 142: delete “again”

Line 183: This sentence is passive. Please use the active, ie. “We chose a region....”

Line 185: “coordinates”

Line 189: “crystalline crust”

Line 199: “which have to be updated with respect” — There must be a better way to write this. |

suspect modified and saved.

Figure 6: Can you please add some cultural information as an overlay? E.g. Rivers, political
boundaries, etc.

Line 241. “A major advantage is that the point sets can be directly used for the fast creation of
discretized models with ApplePY ... as shown in Sect. 3.4 and no specific software is necessary
for use.”

-> A major advantage is that the point sets can be directly used to create discretized models
with ApplePY ..., as shown in Sect. 3.4. There is no need to use (other) specific software.”

Line 245: in to one model.
Line 246: has some limitations, e.g.

Line 262: 3DD?

Line 263: was extended using — using what? If you mean the citations, bring the names out of the
brackets.

Line 266: found in fragments -> found as fragments

Line274: Why not name all Germany’s neighbouring countries? There are not that many.



