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Abstract 
This study focuses on the geomorphological mapping of the Baruth Ice-Marginal Valley as a method 

to investigate if a fully digital approach, without going into the field, is capable of producing accurate 

results. The fieldwork was replaced by a digital version, under supervision of a leading expert in the 

field. This study aims to produce a complete general geomorphological map using an updated version 

of the legend of Frank (1987) with an additional focus on Relict Combat Sites (RCS) and Relict 

Charcoal Hearths (RCHs). The maps are produced using LiDAR derived products to test if digital 

fieldwork can replace normal (on site) fieldwork. In general, digital fieldwork proved to be a valuable 

experience that can enhance research, and cut costs of fieldwork. The main disadvantages of a fully 

digital approach is the lack of quality control and ground truth, which was not a problem for large 

forms in the landscape, but proved to a problem when identifying smaller objects. Small features are 

easily mistaken for another as there is a lack of difference between them. Therefore digital fieldwork 

cannot entirely replace regular fieldwork, but can function as a supplement, making normal fieldwork 

more efficient and therefore cheaper. 
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Introduction 
The Baruth Ice-Marginal Valley is situated in southeast Brandenburg, Germany, and is situated 

between the Saalien and Weichselien glacial fronts. Most of the valley has been formed by melting 

glacial ice and aeolian processes, resulting in the formation of four ice-marginal valley terraces 

(Juschus, 2001) and multiple dune complexes (de Boer, 1992). In addition to natural formations in 

the landscape, humans have altered the area as well in various forms. This research will focus on 

geomorphological mapping of the area, and this will be done by our research group of six under 

supervision of Dr. W.M. de Boer, consisting of M. Romar, J. de Nobel, B Luimes, S. Zuidervaart, S. 

Geskus and M. Schadee. Each of the research partners has a specialization of his choice.  

There are large geomorphological structures such as the glacial moraines, the ice-marginal valley 

terraces and the dune complexes, and smaller, mostly glacio-fluvial, fluvial, aeolian and 

anthropogenic structures. These anthropogenic structures include Relict Charcoal Hearths (RCH) and 

Relict Combat Sites (RCS). Although the area has been studied extensively over the years, researchers 

had great trouble determining the location of the glacial moraine as it is not clearly visible and 

therefore hard to identify, leading to each researcher mapping it differently.  

The RCHs are the remains of charcoal hearths created by the local people to make charcoal from 

wood. This charcoal was used to make iron from the iron rich soils, as normal wood does not burn 

hot enough for the iron to melt. These RCHs are still visible in the landscape in the form of a small 

plateau, often with a slight depression (ditch) surrounding it. 

The area also has a rich history as a military training and weapon development area for the Royal 

Prussian Army, the Wehrmacht, the German Democratic Republic and Soviet armed forces. They 

shaped the landscape by building barracks and bunkers, digging trenches and manholes, and perhaps 

most notorious, the use as ‘bombodrom’, a bomb dropping training ground. All of these features are 

Relict Combat Sites. (de Nobel, 2020). Although the last soldiers left after the unification of Germany 

and the dissolution of the Soviet Union, many of these structures are still visible. There is a lack of 

research on the RCS in the area because the former military training areas were and still are 

restricted access, making fieldwork impossible.  

Study area 
The study area is situated in the southeast of Brandenburg, south of Berlin. The study area is divided 

into strips, and these strips are mapped by each of the six members of our research group as seen in 

figure 1.



 
Figure 1. The black outlines of the LiDAR tiles cover the total study area. The blue outlined tiles are the 

ones studied in this thesis.  

Research aim and questions 
Although this study tries to map the geomorphology, the main aim is to investigate whether a fully 

digital approach leads to accurate results. Under normal circumstances, research of a study area 

consists of pre-processing, fieldwork and post-processing of the results. Due to the COVID-19 

outbreak, fieldwork was not possible and was replaced by a digital version. One of the alternatives to 

regular fieldwork is digital fieldwork, approaching the study area in GIS under the supervision of an 

expert on the study area. This research will investigate if digital fieldwork serves as a good 

replacement of normal fieldwork. In addition, this research will produce a geomorphological map in 

collaboration with the 5 other researchers, as well as identification of RCHs and RCS. The main 

objectives of this research are: 

1. Investigate whether a fully remote sensed research can replace actual fieldwork 

2. The creation of a geomorphological map of the study area using LiDAR derived products 

and other data such as thematic maps. This will be done in collaboration with the 

research partners associated with this project. 

3. Research on the RCHs that are (supposed to be) present in the fieldwork area 

4. Identification of abandoned military structures and landforms 

To complete these objectives, the following research questions have been formulated: 

1. What are the pros and cons of fully digital identification? 

2. What is the most effective method/work structure/workflow of digital identification? 

3. On what factors/sources is the level of certainty dependent on? 

4. How good is digital research in comparison with normal fieldwork research? 



 

To be able to answer the main questions, a geomorphological map will be made in which the 

following components play a role: 

1. Where exactly is the glacial moraine located in the southern part of the fieldwork strip?” 

2. What geomorphological features are present in the Baruth Ice-Marginal Valley? 

3. Where are RCHs located in the fieldwork area? 

4. What military structures are still present in the former military training zone? 

Structure 
This study is structured differently from the pre-processing, fieldwork and post-processing approach 

as there is no fieldwork. Instead, the fieldwork has been replaced by digital fieldwork in which the 

pre-processing was integrated in the fieldwork step. Only after inspection of the area it became clear 

what data and literature was needed in order to map the study area. The structure of the research is 

now as follows: 

1. Getting experience with handling LiDAR data by following 3 ESRI and 1 UvA course on LiDAR 

data management, 

2. Reading literature on the fieldwork area regarding the geomorphology and identification of 

RCHs and RCS, 

3. Doing digital fieldwork in which additional data is sought, imported in ArcGIS and interesting 

features are identified under supervision of Dr. W.M. de Boer. 

4. Mapping the features, in cooperation with the other team members, especially in border 

issues. 

5. Writing the report and reflecting if the lack of real fieldwork is problematic in doing research. 

Theoretical Framework 
To identify the geomorphological structures in the research area, LiDAR derived products such as 

DEM, hillshade, aspect and slope are used. These products each highlight a different aspect of the 

terrain and are excellent to identify features. The LiDAR tiles provided each contain around 7 million 

points, which translates to an average of 1.75 points per square meters, allowing the LiDAR derived 

products to have resolutions of 50x50cm, which makes even small objects such as RCHs are visible 

and identifiable. This allows us to investigate these objects and make a very detailed 

geomorphological map of the area. These LiDAR tiles are 2x2km each and each strip contains 5 of 

them, covering a total area of 20 km2. 

General geomorphology 
The Baruther Ice-Marginal Valley has been studied in the past years, with the geomorphology 

extensively described by Juschus (2001) and de Boer (1995). The valley itself is situated between the 

glacial fronts, created during the Saalien and the Weichselien. When the ice retreated and melted, 

the Baruther Ice-Marginal valley was formed by meltwater (Juschus, 2001). After the ice retreated, 

aeolian processes dominated of south and western winds formed many dune complexes in the study 

area (de Boer, 1998). Many of these large geomorphological features are already mapped, such as 

the lange Horstberge in the middle, the parabolic dune complex in the north and the glacial moraine 

in the south. However, there is no up to date geomorphological map map that includes hydrography 

and anthropogenic objects, like the former Kummersdorf artillerty testing range in the north and the 

Heidehof-Golmberg military training zone in the south, as well as multiple villages across the area. 



Relict charcoal hearths 
Relict Charcoal Hearths (RCHs) are the remains of a charcoal hearth. These hearths were used to 

create charcoal for the iron furnaces, as wood does not burn hot enough for iron to melt (Rössler et 

al., 2012). The charcoal was made by creating a plateau on which wood was deposited, and covering 

the wood with mud to seal it. The wood was then burned without oxygen, creating charcoal (Raab et 

al., 2017). Digitally identifying relict charcoal hearths has been applied in previous years as they are 

visible enough to identify them using LiDAR derived products (Raab et al., 2015). Researchers such as 

Schneider et al. (2015) have made considerable progress in automatically mapping RCHs using a 

template matching algorithm. As there has been ample research on the detection of RCH, I want to 

investigate how accurate these digital identifications are. This will allow me to assess how accurate 

digital research is in regard to the accuracy of RCH detection in this study area. 

Relict combat sites 
The concept of using LiDAR to identify military structures is not new and has been used in the past to 

identify many different structures such as trenches (Juhász & Neuberger, 2015), bunkers and depots 

(van der Schriek & Beex, 2017) and bomb craters (Juhász & Neuberger, 2018). LiDAR derived 

products have established themselves as being capable of identification of these objects, in recent 

years even automatically using algorithms (Neuberger, Juhász & Kruse, 2017). They also established 

properties for military objects. Tank trenches are generally wider, deeper and much longer than fire 

trenches, making them easily distinguishable in the field (Juhász & Neuberger, 2015). There is 

however, less research on the applications of LiDAR on the identification of dugouts. The research on 

dugouts such as munitions and fuel depots did establish some general properties on their size, shape 

and general orientation in the field (Turnwell, Passmore & Harrison, 2015) but this was not specified 

for LiDAR derived products. By using these properties, such features can be identified in the study 

area using the LiDAR derived products. It must be noted that most research focuses on one type of 

military structures, while this research tries to map all types of military structures present in the field.   

Methodology 
To investigate if a fully digital GIS based approach is feasible for doing research, the creation of a 

geomorphological map and identification of RCHs and RCS will serve as a way to investigate whether 

the process is feasible. Due to availability of LiDAR data from previous years of BSc thesis research, 

this data will be used to identify the geomorphological features in combination with existing maps 

and aerial photography. In addition to these maps, BSc students have participated in fieldwork on the 

RCHs in 2018 (Wijkhuizen, 2018) and 2019 (Burger, 2019) and their collected data will be used to 

assess the accuracy of digital identification of RCHs as they have both identified RCHs digitally and in 

the field. Suspected RCHs of Schneider (A. Schneider, personal e-mail communication to W.M. de 

Boer, April 16, 2018) will also be used. Both have identified many RCHs in my strip. The global 

overview of the research process can be seen in figure 2. 

 
Figure 2. Global overview of research process. 



Data initialization and collection 
As LiDAR and LiDAR derived products were to be used in order to identify the structures, I first 

needed to learn how to handle LiDAR files in ArcGIS and followed three Esri Modules on the handling 

of LiDAR data. The LiDAR data was imported in ArcGIS Pro 2.5.1 and visualized by creating a .lasd 

dataset. Using this .lasd dataset a DEM with a resolution of 50x50cm was created, and the DEM was 

the source to create the elevation-, slope-, hillshade- and aspect maps with. A table containing all the 

data used can be found in appendix B 

In addition to the LiDAR data, existing geomorphological maps were used to identify the large 

structures as there have been multiple studies on the area such as de Boer (1992) and Juschus 

(2001). Although most of these maps are available as GeoTIFF’s, some others such as the 

landschaftgenese (Lippstreu, 2010) had to be scanned in and georeferenced. The collected data was 

then imported in an .aprx file following the ‘build an .aprx’ manual, so that all researchers had access 

to the same materials and data. The ‘build an .aprx’ manual can be seen in appendix C 

Digital fieldwork 
Because normal fieldwork at location in the study area was impossible, it was changed into a digital 

fieldwork. This means that instead of going in the field, the researchers virtually went into the field 

using GIS under supervision of Dr. W.M de Boer, an expert on the geomorphology of the study area. 

The digital fieldwork lasted 5 days, with an additional 2 days for delays and things needing further 

investigation. In this period, the researchers went through the study area, beginning with collecting 

data from the UvA Geoportal. During this digital fieldwork, the researchers were introduced to the 

study area by following presentations by Dr. W.M. de Boer, and looking at the study area on 

historical photographs and drone imagery. During the fieldwork it became clear that on some areas 

additional data was required and had to be imported in ArcGIS. After the introduction, research 

started on mapping the assigned strips and creation of a universal legend to be applied by all six 

bachelor researches involved. 

Mapping 
The geomorphological features are mapped using an adaptation of the legends of Frank (1987) and 

Pachur and Schulz (1983). These legends were originally created to geomorphological map Germany 

but were not widely used. The legends are very extensive and provides us with ample options for 

classifications. Some categories are omitted due to them being not applicable to our study area or 

being too difficult to implement without fieldwork. The symbology was recreated digitally by 

Schadee (2020), as the original legend is analogue. Mapping is done using two strategies with the 

first being combining features from maps from previous authors. In this way, the glacial moraine was 

located and the soil material classified. The second approach is manual mapping using the LiDAR 

derived products. The RCHs have been studied the past by A. Schneider (2018) and BSC research of 

Wijkhuizen (2018) and Burger (2019). Many RCHs have been successfully identified, although there 

could be many more in the study area. This research will investigate how accurate the digital 

identification is using the data from fieldwork of 2019 BSc students. With regard to the RCS, these 

have not been studied due to the former military areas still being restricted access because of the 

potential explosive ordinance still present. However, because of the availability of our high resolution 

LiDAR data, it is possible to map these features without setting a foot in the area.  

Evaluation 
In order to answer the main research questions, strengths and weaknesses of digital research were 

assessed 



Results 

General geomorphology 
The map of the geomorphology was created by all of the researchers involved and was mostly 

created during the digital fieldwork. By using the legend created by Schadee (2020), it was possible 

for all of the researchers to map all of the features in the same way. After all features were mapped, 

the map was merged by discussing and solving border conflicts and thus making the 6 different strips 

fit each other, creating the large map spanning the entire research area. The general geomorphology 

has been mapped on three different scales: macro, for the large structures such as dunes and the 

glacial moraines, meso for objects that are somewhere in between, most notably the hydrography, 

valleys and drainageways, and finally, micro for small features such as the RCHs, RCS and kettles. The 

geomorphological map of my strip with the three different levels can be seen in figure 3. The entire 

general geomorphological map, a legend explaining the codes and a larger, more detailed, version of 

the strip can be seen in appendix A. A digital version will be uploaded to the UvA geoportal.  

 
Figure 3. The geomorphological maps on the macro, meso and micro level. For the meaning of the 

numbers in the legends, see appendix A. 

Relict charcoal hearths 
By combining the data from A. Schneider (A. Schneider, personal e-mail communication to W.M. de 

Boer, April 16, 2018), and those from the 2018 research (Wijkhuizen, 2018) and 2019 research 



(Burger, 2019) it was possible to assess the accuracy of the digital identification. Most of the 

fieldwork was done on the Lange Horstberge in my strip (strip 4), which resulted in the confirmed 

and not confirmed RCHs in figure 4. 

 
Figure 4. Suspected and confirmed RCHs on the Lange Horstberge of BSc field research of 2018 and 

field research of 2019 and theoretical research of A. Schneider (2017). 

When evaluating the amount of correct identified RCHs, the accuracy is around 50 percent (table 1). 

Table 1. Amount of suspect and confirmed RCHs and relative accuracy 

 of identifications 

 

Bsc Research of 
2018 and 2019 Anna Schneider 

Suspected 116 17 
- Of which confirmed by Bsc 

Fieldwork of 2019 52 9 

Accuracy 45% 53% 

 

 

 

 

 



Table 2. RCHs suspected and confirmed by both BSc research and A. Schneider. All of the 9 RCHs were 

identified by both the BSc research and A. Schneider and confirmed to be RCHs by BSc fieldwork in 

2019 

Classification Amount of RCHs 

Suspected by both 9 
- Of which were confirmed by BSc fieldwork of 

2019 9 

unidentified by BSc students of A. Schneider’s RCHs  8 

unidentified by A. Schneider of BSc students RCHs  108 

 

Both BSc research and A. Schneider have identified different RCHs. Many of those suspected by the 

BSc students were not identified by A. Schneider, while some of those suspected by A. Schneider 

were not identified by the BSc students. All of those identified by both the BSc students and A. 

Schneider were confirmed (table 2). As stated the accuracy is around 50% and this is not ideal, but 

can be traced to objects that have a similar signature as the RCHs, such as in figure 5. 

 
Figure 5. Comparison of hillshade and profile signature of two suspected RCHs. Left: Profile graph of 

object confirmed to be not a RCH. Right: Profile graph of object confirmed to be a RCH. 

 

As well as investigating the accuracy of previous digitally identified RCHs, a field in the north of the 

fieldwork strip containing 49 suspected RCHs was discovered (figure 6). The suspected RCH are 

situated in a forested area, and have an average diameter of 12,41 meter. The forest itself is 

relatively undisturbed (de Boer, personal communication, June 18, 2020) and this could be the 

reason why the suspected RCHs are clearly visible on the maps. Two of the RCHs were confirmed to 

be significantly larger than the others, with a diameter of 19,2 and 19,5 meter. The RCHs have a 



striking resemblance (figure 7 and 8) with the theoretical RCH (figure 9) specified by Schneider et al. 

(2015) and it is very likely that these suspected RCH can be confirmed in the field by the BSc research 

group of 2021.  

 
Figure 6. Suspected RCHs in the north of the fieldwork area. 

 
Figure 7. A profile of a representative RCH with a diameter of 14 meters. The depressions at the sides 

are clearly visible.  

           

               

                   

    

    

    

  

    

    

 
  
  

  
 
 



 
Figure 8. The suspected RCHs of figure 6 on a DEM-, hillshade-, Slope and Topographical position 

index map.   

 
Figure 9. (a) The ground plan and cross-section geometry of a charcoal kiln site. (b) The elevation, 

slope, topographic position index and hillshade values for a kiln template with an inner diameter of 

18m. (Schneider et al., 2015). 



Relict Combat Sites 
Using the properties identified by Turnwell, Passmore & Harrison (2015) it was possible to map all of 

the RCS in the south (figure 10). Most notable are the large amount of dugouts and an extensive fire 

trench complex in the southwest.  

 

 

Figure 10. Identified Relict Combat Sites part of the Heidehof-Golmberg military 

training area in the south. 



Discussion 
The study has produced maps on the geomorphology of the Baruthe Ice-Marginal ice valley on 

different scales. A few things became clear regarding the research questions and the aims of this 

study. The pro of the digital identification is the cost reduction. If this study was to be done in the 

field, personal expenses for food and a pension alone would cost nearly 300 euros (de Boer, personal 

communication, May 2020). By not doing this and staying at home, these costs are not made. Solely 

digital identification of geomorphological structures certainly has a potential, but the lack of quality 

control makes it difficult to test whether objects are classified right. By going into the field there is an 

opportunity to test whether assumptions about objects are right and afterwards, conclusions from 

the fieldwork can be used to more accurately map features in the post processing phase.  

The general geomorphology on the macro scale proved to be accurately mapped due to the large 

features and ample thematic maps available. There was no large discrepancy found regarding 

Juschus (2001) and de Boer (1995) as all of the large features were in line with their findings. It was 

possible to identify the different features as these were large and/or had a very distinct shape. The 

features on the meso scale were also easily mapped because valleys and hydrographical features are 

easily visible and thus can be accurately mapped. The straight lines of the streams were easily 

identified. With regard to the micro level, the accuracy depends on the features mapped. Roads, 

dead ice holes (kettles) and buildings are easy and accurately mapped as they have a very sharp 

contrast with their environments. 

Very small micro features proved to be more difficult to map, although many researchers such as 

Schneider et al. (2015), A. Schneider (personal e-mail communication to W.M. de Boer, April 16, 

2018), and the BSc students of 2018 and 2019 have digitally identified suspected RCHs, these findings 

have to be confirmed by fieldwork as their accuracy is near 50%, which is too low to consider these 

findings accurate. It is worth noting that the RCHs found on the Lange Horstberge were not very 

clearly visible compared the suspected RCHs found in the north. The RCHs in the north match the 

template of Schneider et al. (2015) almost perfectly,. The main difference of the location of these 

RCHs is the slope they are built upon, and this could be a factor in the visibility as RCHs built on a 

slope are more subjected to erosion. Perhaps the difference in visibility can be also be explained by 

incorporating the topographical index for the RCHs in the north, while this was not done for those on 

the Lange Horstberge. Combining more of the LiDAR derived products could make these RCHs more 

visible and therefore easier to identify. When combining different research on digitally identified 

RCHs, 100% of the digitally identified RCHs by both researchers were confirmed to be RCHs during 

the fieldwork. This is interesting as it means that researchers identify RCHs differently and it can be 

useful to combine multiple identifications in order to achieve a higher accuracy. However, this still 

has to be checked and confirmed by fieldwork.  

 

With regard to the Relict Combat Sites, trenches are easy to map as these are a clear break on the 

hillshade compared with the rest of the environment and look exactly the ones identified by Juhász & 

Neuberger (2015). Some of the RCS look like those found by Turnwell, Passmore & Harrison (2015) 

but it was difficult to see what kind of depots or dugouts they were. They stated that most depots 

were roadside, and many of the RCS did have a similar appearance to those specified. For almost all 

of the RCS it can said that there is something, probably of military origins, but not with enough 

accuracy what it exactly is. Therefore fieldwork is still required for the accuracy of the identification. 

The replacement of regular fieldwork with digital fieldwork can subset some of the disadvantages of 

not going in the field, as simply staring at a GIS interface will not make you an expert on the study 



area. By staring at a GIS interface under supervision of an expert in the field such as dr. W.M. de 

Boer, a researcher has the advantages of not having to go on fieldwork, but still has indirect 

fieldwork experience in the form of the expert at his or her disposal.  

The main problem of the solely digital identification done of this research is that there is no quality 

control to check whether the findings are accurate. 

Conclusion and Recommendations 
In conclusion, this study has resulted in a digitally created geomorphological map of the study area 

on the macro, meso and micro levels, as well as identifying RCS in the south and assessing the quality 

of the identification of RCHs. The following research questions can be answered: 

“What are the pros and cons of fully digital identification?” 

The main advantage of sole digital identification is the cost reduction, as expensive fieldwork is 

replaced by digital fieldwork. For large or distinct geomorphological structures, digital identification 

is not better or worse than regular fieldwork an can save money when mapping these features. The 

main con is that, although it saves money, it also results in a lower accuracy and quality of the 

features mapped. This was most notable regarding the RCHs, with an accuracy of only 50% and to a 

lesser extent noticeable regarding the smaller RCS. However, there is potential in combining different 

types of digital identifications and researchers as they can combined, result in a higher accuracy. 

“What is the most effective method/workstructure/workflow?” 

The method used in this research (figure 2) proved to be effective. First creating the .aprx using the 

manual of appendix C. and doing a literature review on the geomorphology, making it clear what 

data was required. By applying the data in the digital fieldwork, gaps in the data and or literature 

were found and solved. The digital fieldwork was effective regarding the mapping as most objects 

could be identified, mapped and evaluated by solving border conflicts. 

“On what factors/sources is the level of certainty dependent on?” 

The level of certainty is high when using thematic maps as these were made by researchers that 

went into the field, and therefore giving the confirmation that normal fieldwork provides. Large 

features such as the dunes and the Ice-Marginal Valley and distinct features such as trenches and 

streams can be mapped with a high level of certainty as they are unique enough that there are no 

objects that look alike. The level of certainty is lower for smaller objects such as the RCHs and small 

RCS. It can therefore be determined that the level of certainty is dependent on size, distinctness and 

break with the surrounding environment. 

“How good is digital research in comparison with normal fieldwork research?” 

 

It is possible by using digital research to map the large and distinct features mentioned above with 

the same accuracy as normal fieldwork. This is not the case for small objects, as digital fieldwork led 

to suboptimal classification compared to normal fieldwork. This shows that digital fieldwork on these 

small objects can only provide pointers to areas of interest for actual fieldwork. However, the 

application of LiDAR data is interesting for areas that are physically inaccessible such as the former 

military areas, as LiDAR still allows identification of objects in these physical inaccessible regions. 

 



Regarding my thesis, I would recommend future research to investigate the potential RCHs I 

discovered in the north, and if the military zones are opened up in the future, the RCS in the south to 

confirm the identified objects. 
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Appendix A Geomorphological map 

 
Figure 11. The complete geomorphological map (Geskus, Luimes, de Nobel, Romar, Schadee & 

Zuidervaart, 2020) 



 
Figure 12. Complete Geomorphological map of strip 4. 



 
Figure 13. The complete legend for the geomorphological map (Schadee, 2020). 



Appendix B Data table 
Table 3. Data used in this BSc Thesis.  

Description Source Date Scale/resolution 

LiDAR tiles UvA geoportal 2011 - 

Topographic map GDR UvA geoportal 1989 1:25.000 

Topographic map Brandenburg Geobasis Brandenubrg 2018 1:10.000 

Orthophoto Geobasis Brandenubrg 2016 20x20cm 

Soil map Geobasis Brandenubrg 2015 1:300.000 

Geomorphology Landschaftgenese UvA geoportal 2010 1:1.000.000 

Geomorphology de Boer UvA geoportal 1992 1:50.000 

RCHs Schneider W.M. de Boer 2017 - 

RCHs BSc Research UvA geoportal 2019 - 

 

 

Appendix C Making a .arpx project in ArcGIS pro 
Building an aprx from a mxd for maps of Baruth Ice Marginal Valley in Brandenburg 

This workflow will go through the steps to generate a aprx for use in ArcGis Pro with web services 

and local geodata, partly downloaded from the UvA Geoportal. Part of the maps that we will 

insert/use are also to be found at: https://bb-viewer.geobasis-bb.de/ 

http://www.geo.brandenburg.de/ows 

Site of Geobroker, the Internetshop of the LGB (Landesvermessung und Geobasisinformation 

Brandenburg)  

https://geobroker.geobasis-

bb.de/gbss.php?MODE=GetProductInformation&PRODUCTID=253b7d3d-6b42-47dc-b127-

682de078b7ae  

__________________________________________________________________________________ 

Requirements for this module: 

ArcGis Pro (2.7 or higher) 

3D Analysis licence 

At least 10gb of free space on your drive 

__________________________________________________________________________________ 

To keep everything organized, store your downloaded files in the same map throughout the whole 

project.  

1. Start ArcGIS Pro.  

2. Create a project under the name  ‘Bachelor_Research_year’ 

3. Right click map, under properties, head to coordinate systems. Use ETRS 1989 UTM Zone 

33N for XY (or search for 25833). 

https://bb-viewer.geobasis-bb.de/
http://www.geo.brandenburg.de/ows
https://geobroker.geobasis-bb.de/gbss.php?MODE=GetProductInformation&PRODUCTID=253b7d3d-6b42-47dc-b127-682de078b7ae
https://geobroker.geobasis-bb.de/gbss.php?MODE=GetProductInformation&PRODUCTID=253b7d3d-6b42-47dc-b127-682de078b7ae
https://geobroker.geobasis-bb.de/gbss.php?MODE=GetProductInformation&PRODUCTID=253b7d3d-6b42-47dc-b127-682de078b7ae


4. Zoom in to the area of Luckenwalde – Lübben and later Luckenwalde – Baruth/Mark. 

a. Set the scale to 1:140.000 

b. Add as a bookmark so you can go back to this overview later. 

 

Now, the geological maps should be added. 

5. Add the geological maps. First go to the Surfdrive. Go to Data -> Brandenburg. 

a. Download GK25 Geologische Uebersichtkarte 1 zu 25 tausend. 

b. Go to your catalog, add GK25 to the Table Of Contents (TOC) 

 

6. Next go to the Surfdrive. Go to Data -> Brandenburg. 

a. Download GK100 Geologische Uebersichtkarte 1 zu 100 tausend. 

b. Go to your catalog, add GK100 to the TOC. 

7. These shp files do not contain any form of symbology, therefore we will add a basemap. 

a. This basemap is saved as a .TIF in the 1:100 folder. make sure this is below the other two 

shapefiles.  

 

These shp-files contain abbreviated labels under ‘(...)’. The xls file has the correct explanation for 

every abbreviation.  

     

8. Click on the insert window, add connections, New WMS Server. 

a. Add  the following WMS Servers (make sure to also copy the question mark ‘?’):  

• https://isk.geobasis-bb.de/ows/dtk10farbe_wms? (This is a topographical map) 

• https://inspire.brandenburg.de/services/bokarten_wms? (this is a soil map) 

• https://isk.geobasis-bb.de/ows/dop20c_wms? (these are aerial images) 

• https://inspire.brandenburg.de/services/borelief_wms?&service=WMS&request=GetCapabil

ities  

The WMS connection appears in your Catalog as Reliefverhaltnisse, search within the WMS layer to 

the  Geomorphographische Karte. 

(This is a geomorphograpic map) 

 

• https://inspire.brandenburg.de/services/boartsubstr_wms?&service=WMS&request=GetCap

abilities   

The WMS connection appears in your Catalog as Bodenarten und Substrate 

https://isk.geobasis-bb.de/ows/dtk10farbe_wms
https://inspire.brandenburg.de/services/bokarten_wms
https://isk.geobasis-bb.de/ows/dop20c_wms
https://inspire.brandenburg.de/services/borelief_wms?&service=WMS&request=GetCapabilities
https://inspire.brandenburg.de/services/borelief_wms?&service=WMS&request=GetCapabilities
https://inspire.brandenburg.de/services/boartsubstr_wms?&service=WMS&request=GetCapabilities
https://inspire.brandenburg.de/services/boartsubstr_wms?&service=WMS&request=GetCapabilities


(This is a map containing detailed bodem types) 

     

 

b. Expand the WMS connections and add them to your TOC. 

 

9. Also add http://isk.geobasis-bb.de/ows/dnmbs.php? (make sure to copy the ‘?’). These 

contain the tiles and according numbers.  

a. Add the entire connection to your TOC as top layer. 

 

10. One of those files is the zipped file of the 49LiDAR Tiles and it should have a shapefile.  Add 

this to your GDB. Right click your GDB select import feature class. Don’t forget to name your output 

feature class.  

a. Beware: a shapefile consists of several files (not only .shp but also .dbf, .sbn, and so on) thus 

making sureyou download the entire folder, and not just the .shp extensions.  

b. If you’re getting an error message you have to define a projection: 

ETRS_1989_UTM_Zone_33N (=EPSG 25833). 

 

Change the color type to black outline so the basemap(s) are still visible. 

 

11. Zoom to layer on the 49 tiles and make a new bookmark and call it ‘49 LiDAR tiles’.  

 

12. From the Geoportal, download your assigned 5 LiDAR tiles.  

Field strips are divided in alphabetical order:  

Geskus (33382), Luimes (33384), Nobel (33386), Romar (33388), Schadee (33390), Zuidervaart 

(33392). 

13. Create a new las dataset in Catalog or use the tool Create a Las Dataset and give it the name 

PersonalLasDataset.lasd 

a. Add your personal LAS files to the dataset.  

b. Make sure the statistics are calculated. If not, the strip will be displayed in grey.  

c. Check if the horizontal coordinate system is ETRS 1989 UTM Zone 33N. 

d. Assign a vertical coordinate system to the las dataset: DHHN92. 

 

14. Add the las dataset to your TOC. 

http://isk.geobasis-bb.de/ows/dnmbs.php


15.  Zoom in  on one of your las tiles at a scale of 9,000. You should get a similar view as the 

image below 

16. Make a visualization of the las dataset on the base of the elevation. In order to do this you 

need to select the Las dataset in your TOC. Next click the appearance header and click on Symbology 

> surface > elevation. By doing this your dataset will create intervals. It should look similar to the 

image below/on the next page.   

17.  Instead of 9 classes we would like to have 24. On the right, the symbology screen should be 

displayed.  From the symbology screen change the amount of classes to 24. ArcGIS Pro should assign 

proper spacing by itself. Choose a proper color scheme; condition number 

18. Add a (military) Topographical Map 1:25,000 of Paplitz and Stuelpe to your TOC From the 

Surfdrive 

a. Go to Data -> Geoportal -> ClickableMaps -> World -> Europe -> Germany -> Brandenburg 

Berlin -> Top 25 -> TK25AS. From this list, download the Paplitz and Stuelpe .TIF (should be near the 

bottom if ordered alphabetically). Add both to your TOC.  

19. We will now create a cross section. In your toolbar head to View, then press convert and click 

‘to local scene’. It should look something like this: (use elevation as points instead of surface) 

 

20. Click the LAS dataset and go to Symbology. Then click the Elevation option under ‘Symbolize 

your layer using a Surface’.  

21. LAS TO DEM: use the LAS tools to convert a .las file to a DEM (Digital Elevation Model).  

a. From header appearance click dropdown menu LAS points and select ground. 

b. Next use the tool LAS Dataset To Raster 

c. in the menu set Void fill method to Linear and sampling Value to 0.5 (meter). 

** DRA not working, zo kun je op hele kleine schaal hoogte verschillen zien 

 

22. Select PersonalLasDataset in your 2D map,  click appearance 

a. Increase the Display limit to 5000000 (or more!). This limits the number or points used in the 

triangulation of the LAS Dataset layer surface.  

b. Slide the Density bar to max (fine point density). This option controls the density of points 

enforced by the LAS datasetDensity 

c. Set the full resolution scale to 1:1000. This scale is used to control when the LAS dataset will 

render itself without thinning, using 100 percent of the LAS points. It is used when the map scale is 

equal to or greater than the scale you specify. The point limit is still honored though, so if the 

number of estimated points for the current extent exceeds the limit, the LAS dataset will thin itself 

and not draw using all the data. When this occurs, an asterisk is displayed next to the data 

percentage listed for the layer in the table of contents. When the map display scale is less than the 

full resolution scale, thinning will occur based on the setting of the Point Density slider bar. 

 



23.  How to create a cross section. 

a. Search in Geoprocessing for the Profile tool. 

b. Create your own line using the pencil symbol. 

c. Set DEM Resolution to 10m (sometimes the 10m results in errors, in this case change it to 

24m). 

d. Click Run. 

e. Click in the TOC on the Output Line and click on create charts, next to the feature layer. 

f. In the dropdown menu, choose Profile Graph. 

 

24.  Add  a lithographic map:  

 

 


