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Abstract 

This research  focuses  on a determination of landforms, at macro, meso and 
microlevel of the Baruth Ice-Marginal valley in Brandenburg. These 
landforms/structures will be determined with the use of LiDAR datasets and the 
software program ArcGIS (Geographical Information System of the company 
ESRI). LiDAR datasets are 3D high-resolution datasets, including x-, y-, z- values, 
which can be used for analyzing landscapes and creating derivative maps. Due to 
its accuracy, LiDAR datasets offer new possibilities in the field of landscape 
analysis. The Baruth Ice-Marginal valley shows clear evidence that the last two 
ice ages (Weichselian and Saalian) have had a big influence on its landscape, such 
as the Baruther sander/outwash plain, the push moraines and the glacial valley. 
These landforms result in height differences, which LiDAR data nicely show in 
their datasets. This makes the Central Baruth Ice-Marginal valley just west of the 
city of Baruth a good candidate for further analysis. The maps that were created 
in previous research were drawn by hand and later digitized with ArcGIS, 
however not referenced with the detailed LiDAR images that can be used 
nowadays. At this moment there is an existing geomorphological 1:25.000 map 
legend (GMK) (Appendix A), which will be used as an existing reference, 
however the color-codes in the new map will differ from this GMK legend. 
Therefore the main goal of this research is to improve the existing 
geomorphological map (GMK). This was achieved by updating the macro- and 
meso structures and document the microstructures. 
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Figure 1: Airborne LiDAR 

Introduction 
 

In this research LiDAR datasets will be the key in analyzing the specific 
landforms in the research area. LiDAR has several definitions, however for 
remote sensing the definition will be: Light Detection and Ranging. LiDAR 
datasets consists of 3D point-clouds with x-, y- and z-values, which are obtained 
by    emitting    laser    beams    from    special 
airplanes that are infrared. These laser 
beams come back to the airplane and 
therefore the differences in response time 
can be calculated, which can be transformed 
into the distance the beam has to travel, and 
thus the height of the landscape or features 
in the landscape (LiDAR-UK). The LiDAR 
point clouds consist of millions of datapoints 
in x-, y-, z-format. Therefore working with 
LiDAR  datasets  is  a  part  of  quantitative 
research. While LiDAR is a relatively new technique, there are a lot of 
possibilities undiscovered. Using LiDAR data as a tool for analyzing landscapes is 
therefore also a relatively new research field. LiDAR datasets have a very high 
resolution, so even small details can be recognized and analyzed. Old aerial 
photos also have had a high resolution in the past, however with LiDAR datasets 
it is possible to exclude the vegetation. This is very convenient when analyzing 

 

  
Figure 2: Digital Terrain Model + Digital Surface Model (l) Digital elevation model (r) 

Sources: (l): https://computamaps.com (r): https://visitfloridanot.com 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: Genesis of the Baruther ice-marginal valley 
Altmoränen gebiet: old moraine area 
Urstromtal: Valley Sander: 
Outwash/sander         
Endmoräne : end moraine 
Grundmoräne : Ground moraine 

landscapes.   Especially 
microstructures, which are 
hard to distinguish in mostly 
vegetated areas  when 
vegetation is not excluded from 
the view. Digital Elevation 
Models (DEM), Digital Terrain 
Models (DTM) and Digital 
Surface Models (DSM) can be 
created with e.g. ArcGIS 
(Geographical  information 
system), which are very useful 
for further analyses of an area 
or landscape (figure 2). 



 

The Baruth ice-marginal valley west of Baruth (Brandenburg, Germany) (figure 3 
& 4) has an extensive history of research done in this area. Researchers such as 
e.g. W.M de Boer (1992, 1995) and Jususch (2001) have been researching this 
area for decades. This area consists of many interesting geological and 
geomorphological sites; therefore it is very viable for doing research in this field. 
From the conducted literature study (e.g. de Boer (1995), Jususch (2001)) it can 
be stated that this landscape was formed due to 3 major events (figure 3). The 
first major event that can be distinguished is the land ice that was formed during 
the last 2 ice ages transported moraines 
and deposited sediments (Jususch, 
2001). The second is the melting water 
in the ice-marginal valleys at the end of 
glacial periods (Jususch, 2001). And the 
third one is the Aeolian processes that 
created dunes and deposited cover 
sands. This landscape was formed 
thousands of years ago and there has 
been ongoing erosion and deposition of 
sediments ever since. Nevertheless, 
these landforms are still very much 
visible in the present landscape. 
Natural forces were not the only forces 
that influenced the research area. This 
area  was  also  heavily  influenced  by 
human activity. Over the last 100 years, 
severe  damage  has  been  done  to  this 

Figure 4: Research area 
Source: https://maps.google.com 

area due to the world wars and the Russians who mounted their soldiers during 
the cold war. They used this area for fighting, but also to test their ammunition 
and bombs. Analyzing the genesis of these landforms and its diversity with the 
use of LiDAR datasets sets a solid foundation for this area’s history. This could 
provide future researchers detailed information about the geomorphological 
assets this area possesses and the use of LiDAR data on how to analyze such 
landforms. 
Therefore the research question of this research will be: 
What macro- meso- and micro-level landforms can be distinguished in the 
Northern part of the Baruth Ice-Marginal Valley just west of Baruth (Brandenburg, 
Germany) using LiDAR datasets and how can this improve the existing 
geomorphological maps, using existing maps as a base? 

 

 

Figure 5 : Map of effects ice ages in research 
area 
Source:  
http://en.wikipedia.org/wiki/Urstromtal 
translation:                                       
Urstromtal (weichselzeitlich): 
Valley (during Weichselian ice age) 
Urstromtalung (Nebental):    
Deeper valley 
Andere Niederungen: Other 
valleys 
Endmoränen/Eisrandlagen: 
Moraine / borders of land ice 
Altmoränenplatten: 
Old moraine plains 
Ausgewählte Ortshaften: 
Selected places 
Gewässer:                  
Water bodies. 
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Methods 
 

Workflow 
The workflow will be described with the help of 2 visuals. The terms in the 
visuals will be discussed in the next paragraphs and will elaborate on those 
subjects as well. 

 

 

   
 

Figure 6: Research workflow 
 

Literature study and preprocessing 
The research started with a literature research and a preprocessing period. This 
had to be done before it was possible to be able to distinguish and classify the 
features that are present in the research area. 
Before analyzing the research area it was necessary to read literature on the 
LiDAR datasets and the research area in order to know how to work with them. 
This research area has been extensively researched in the last few decades by 
e.g. De Boer (1995), Jususch (2001) and Marcinek (1961). Therefore the 
background information was already present. These articles are the main 
literature used in this research. To provide some initial insight in the research 
area the LiDAR datasets were converted to hillshade-, slope-, aspect- and 
elevation-maps. These maps created a good overview on the research area. With 
different views, different features showed. After this preliminary research and 
preprocessing period, the LiDAR datasets had to be analyzed again and in more 
extended way. This was done to verify the assumptions that were made and also 
new features were found, which had to be classified as well. 

LiDAR datasets 
For previous research (e.g. Verploegen, 2014) the University of Amsterdam 
purchased 20 LiDAR data tiles of 2 by 2 square kilometer in x-, y-, z-format. 
These 20 datasets had to be converted and organized in order to be able to work 
with them in e.g. ArcGIS or LAS-Tools. With the use of ArcGIS maps were created 
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Figure 7: Esri ArcGIS logo 
Source: 
http://spatialstudies.redl 
ands.edu 

that show different characteristics of the research area. From the raw datasets a 
Digital Elevation Model (DEM) was created. This DEM served as a base for other 
maps made such as a hillshade-, slope-, aspect- and elevation map. These maps 
show the same features, however they all show it in different ways. Therefore 
they show more features than 1 map can display. This was all done in the pre- 
processing and preparation period. For this specific research only the northern 
12 tiles are used, as these consist the northern part of the ice-marginal valley 
near Baruth. The southern part of the Baruth ice-marginal valley was accounted 
for Jolien van der Krogt. There is an overlap between the 2 areas in the middle. 
These 4 tiles will be examined in both researches and will be used as a reference 
area. 
LiDAR datasets allow users to be very accurate and specific (e.g in analyzing 
landscape forms)  as  described  in  the  introduction.  However,  LiDAR  datasets 
have one big downside: data-management. LiDAR datasets are usually very large, 
which makes it harder to store them properly in a safe way. It also makes it hard 
to work with them because computers usually take a long time to process such 
big datasets. As described in the paragraph LiDAR datasets, the LiDAR datasets 
need to be converted to properly work with them. Before converting the 
compressed LiDAR dataset (.LAZ) with LAS-tools it is not possible to work with 
the LiDAR dataset. When decompressed it is possible to work with the datasets 
and with LAS-Tools a multipoint dataset and a terrain dataset was created. 
The LAS-Tools (manufactured by: Rapidlasso GmbH) were used to be able to 
process the LiDAR datasets into workable datasets for the ArcGIS software 
program. These LAS-Tools contain more than enabling LiDAR datasets for 
ArcGIS, LAS-Tools consist of a lot more. It is possible to do statistical analyses, for 
example, with the LAS-Tools and can (partially) substitute ArcGIS. In this 
research ArcGIS was chosen as the main software program because ArcGIS was 
more known and accessible to work with, due to previous courses. 
LiDAR datasets cannot be processed without a solid software program that runs 
and is able to work with its files. Therefore the software program ArcGIS is used 
in this research. ArcGIS stand for Geographical Information System (GIS). ArcGIS 
is  useful  for  editing  and  processing  (e.g.  geological  or 
geomorphological) data into maps and create overviews 
on certain assets of the dataset such as, hill-shade, slope 
direction, elevation. This software program is very well 
known nowadays and has more than 350.000 clients and 
over 80 distributors worldwide according to the Esri 
website (Esri, 2015). LiDAR datasets can’t be processed 
in ArcGIS without an extra set of tools. The University of 
Amsterdam therefore bought the so-called ‘LAS-tools’. 
These tools make LiDAR datasets workable. 

Fieldwork 
A fieldwork was done to verify assumptions from preliminary analyses. This 
fieldwork was held from 4 to 8 May 2015. This fieldwork was key in gaining 
knowledge about the research area. Not only because practical work vivifies 
theoretical knowledge, but also because a lot of structures can be classified 
according to LiDAR datasets, however sometimes these structures turn out to be 
something   different.   This   fieldwork   consisted   of   2   types   of   knowledge 
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acquisition, (1) expert knowledge and (2) field analyses. These are often 
combined in order to obtain the most relevant information: 

 
1. In this research area, experts are present to tell more about this area. 

Some of those people lived there their whole life and had insight in what 
happened during the last 60-80 years in this area (e.g. during the world 
wars and communistic periods). Others had specific insight in for example 
archeological, biological and geological influences in this area. 

2. In the preprocessing period the LiDAR datasets were analyzed and mostly 
macro- and meso-landforms were exposed. Some of these features were 
not easily classifiable and had to be investigated in the field. In the 
fieldwork itself meso- and microstructures were presented themselves 
that were not yet seen at the LiDAR datasets before. Such features were 
later on classified in the new geomorphological map. 

 
When expert knowledge and field analyses meet each other, some of the features 
that were pre-classified turned out to be wrongly classified. However, it occurred 
that 2 experts had different opinions on the feature (the wood factory, as it was 
an unknown microstructure at first) and when visiting the feature in the field the 
correct classification was made. Therefore both of these methods are necessary 
when classifying landforms. 

Utilities 

Legend & Existing Maps 
In this research the legend of the area Berlin-Zehlendorf (Pachur, Hans-Joachim 
& Schulz, Georg, 1983) is used as base for legend attributes. This legend is a good 
reference for determining the legend attributes in this area, as that research 
area. However it is not directly transferred into the newly created 
geomorphological map of 2015, because this legend consists of other attributes, 
such as the microstructures. The legend of the geomorphological map of 2015 is 
newly designed and adapts to the features present in the research area. 
The geomorphological map (2015) will be partially based on the map of De Boer 
created in his dissertation in 1992, as the macro-landforms will match each 
other. 

Build new geomorphological map 
Updating and digitizing of geomorphological maps has been done in the past. 
There is a specific structure to do this, as stated by Seijmonsbergen (2013). To 
update and digitize a geomorphological map the first steps are to scan, 
georeferenced and assign a coordinate system to an existing map. Second a 
geodatabase should be created to store the new map and its features and a 
digital legend should be designed for it. This legend will consist of colors and/or 
codes and symbols to visualize the features in the geomorphological map. The 
third step consists of using ArcGIS to create the structures (macro, meso, micro) 
present in the map. Polygons, lines and points will be drawn to fill in the map 
with the partly already known structures and the newly derived structures from 
the LiDAR datasets. When all these structures have been drawn the fourth step is 
to assign the attribute information to the vector data. The last step is to color 
code the map according to the assigned legend as designed in step 2. 
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Results 
The goal of this research was to create a new geomorphological map with the 
help of new technologies such as LiDAR. Therefore a new geomorphological map 
was built. This map consists of macro- meso- and micro- landforms. 

Macrostructures 
Macrostructures are the largest structures, ranging up to several kilometers 
(figure 6) in the research area. When looking at the legend that was designed for 
this particular research area, it can be stated that 4 different structures can be 
recognized. In this paragraph the 4 macrostructures and their genesis will be 
explained. 

 

 
Figure 8: Macrostructures 

 

Lower ice-marginal valley level 
The majority of this research area consists of the lower ice-marginal valley level. 
The lower ice-marginal valley level is the flat area between the Baruther 
sander/outwash in the north /northeast and the Fläming in the southern part of 
the Baruther ice-marginal valley (Jolien van der Krogt will be researching this 
latter part of the Baruther ice-marginal valley for her bachelor thesis). 
This lower ice-marginal valley level was at the end of the glacial period, the so- 
called late Weichselian period, when the land ice was melting away. It needed to 
flow over land, while there was no sea or big lake near where the water could 
flow to. This valley was thus created by erosion and depositions of sediments 
caused by the melting water of the land ice. 

 

Higher ice-marginal valley level 
When analyzing the ice-marginal valley, there is a high chance terraces are also 
present. While Jususch (2001) stated that there should be 4 terraces present in 
the Baruther ice-marginal valley, the LiDAR datasets did not show significant 
evidence that all 4 of these terraces actually exist. However this is the case for 
the northern part of the valley. In the northern part of the valley only one 
(slightly)  significant  terrace  could  be  distinguished.  De  Boers  (1992)  map 
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showed one terrace as well in the northern part of the Baruther ice-marginal 
valley. Therefore this terrace was validated and thus classified in the new 
geomorphological map of 2015 as the higher ice-marginal valley level. 
Terraces are usually formed when the water in a valley flows at a certain rate 
with a sediment load with a specific grain-size distribution. When the water 
starts to flow faster or the sediment size changes, the erosion rate of the riverbed 
changes as well. When this happens, the results are usually visible in a change of 
depth of the valley and a terrace shaped landform will develop. 

Dunes 
While the dunes in the research area are small on their own, they did not develop 
as single dunes, but in larger clusters of dunes. So the clusters of dunes will also 
be classified as dune without any other specifications in the macro structure part 
of the legend. 
The dunes were formed at the end of the glacial periods due to Aeolian 
processes. The fine sand that was transported by the land ice and was left behind 
in the Baruther ice-marginal valley. In dry periods with no vegetation the sand 
could be taken by the wind. When this happened, it was deposited somewhere 
else, and in this case it created the dune formations in the Baruther ice-marginal 
valley. 

Baruther sander/outwash 
The last macrostructure that could be distinguished from the LiDAR datasets will 
be the Baruther sander (outwash area). A sander/outwash is an area that 
contains a lot of sediments left behind which concentrates at the land ice border. 
The sander/outwash consists of sediment particles that decrease in size over 
distance. The further from the root, the smaller the particles get. The small 
particles were deposited far from the land ice border, while larger particles were 
already deposited closer to the land ice border. 
This sander was formed due to the melting land ice in the research area. After 
the glacial periods the mean average temperature of the earth rose and it made 
the land ice disappear. When this happened a lot of sediments were deposited on 
a small area of land, which is the sander. 

 
Mesostructures 
The definition of mesostructures used for analyzing this research area will be: 
The landforms that are smaller, ranging to hundreds of meters, than the big 
macrostructures (figure 7) but are still clearly visible in the LiDAR datasets. This 
definition is in principle vague, however the exact boundary between meso- and 
micro landforms is too. And this boundary is very dependent on someone’s 
personal preference It is therefore not an objective boundary, but still a 
boundary that makes sense when comparing the landforms that are classified as 
a meso- or microstructure. Therefore a certain amount of misplaced landforms 
have to be taken into account. 
There are 6 mesostructures that have been classified in the geomorphological 
map of 2015. These 6 classifications could be divided into 2 groups: natural and 
anthropogenic. However the dune remnants actually belong to both groups. They 
are formed naturally as dunes, however the dry sand in the dunes was scraped 
away. This sand was used as material to dry the land of the farmers. 
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These structures are not that evident anymore, but the LiDAR dataset still 
recognized them. Therefore they are classified in the new geomorphological map 
of 2015. 

 

 
Figure 9: Mesostructures 

 

Anthropogenic 
The anthropogenic group is actually not a group while it consists of only a single 
mesostructure classification named: anthropogenic. This group consists of big 
anthropogenic structures such as the military bomb testing area in the 
northwestern part of the research area. 

Natural 
The natural mesostructures group mostly consists of the different type of dune 
formations and other landforms developed by aeolian processes. 

Parabolic dunes 
The largest dunes in the Baruth ice-marginal valley are the parabolic dunes. They 
reach up to 300 meters in length. These parabolic dunes are mostly formed in 
the northwestern part of the research area. However, also in the parts more to 
the south some parabolic dunes have developed as well. 

Moraine wall 
There is one moraine wall that is recognized in the research area. This moraine 
wall is the last piece of the Weichselian moraine wall that used to exist. Other 
moraine walls have eroded over time. This piece of moraine wall was previously 
classified as a strip-shaped dune, but in a previous fieldwork it was tested 
whether it was a dune, this according to the email contact with Olaf Jususch, who 
performed this research (e-mail communication, 30-4-2015, Appendix B). This 
hypothesis was rejected because the “dune” consisted coarse materials such as 
gravel and coarse sands that could not have been transported by the wind. 
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Dunes on sander/outwash 
On top of the sander some smaller structures have developed. Although this 
hypothesis was not verified during the fieldwork, these structures were 
classified as sander dune formations while they have a similar shapes as the 
dunes found in the rest of the Baruth ice-marginal valley. 

Strip-shaped  dunes 
These dunes are mostly very long and small, ranging in hundreds of meters. In 
previous research (e.g. Verploegen, 2014) these dunes were divided in different 
forms. In this research that was not done, while there has not been a statistical 
analyses on the dune forms and therefore it cannot be classified in a way that is 
objective. 

 

Microstructures 
As described in the paragraph mesostructures, it is a matter of personal taste 
and sound judgement whether some of the structures are classified as meso- or 
microstructure. The features that were classified in the microstructure category 
(figure  8)  are  usually  very  small,  ranging  in  several  meters,  and  have  an 
anthropogenic  origin  in  general  (except  for  the  dunes/  dune  remnants). 
However, these small structures are separately classified, for example military or 
building. This separate classification resulted in a very elaborated legend for the 
microstructures. This legend is shown below in figure 9. 

 

 

 

Figure 10: Microstructures 
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Ancient riverbed (1) 
This feature in the map displayed in figure 9 shows an old creek. This highly 
irregular pattern could only be classified as an old riverbed. This was the only 
small creek that was found in the LiDAR datasets; nevertheless it was visible and 
therefore classified. 

Anthropogenic (2) 
In the microstructure layer there is also an anthropogenic features visible. This 
feature that is classified as anthropogenic (figure 10) is not formed in a natural 

Figure 11: Microstructures cut outs 

(13) 
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way but could not be characterized as something obvious such as e.g. a dam or a 
building. 

Building (3) 
These features exist of small buildings that were still visible in the LiDAR 
datasets. While these LiDAR datasets should only visualize the last response 
pulses, these buildings are still visible. During the fieldwork it was not checked 
whether these buildings were very low, which means the LiDAR dataset gave the 
correct values (Last Pulse Response), or this is an error in the dataset and these 
features should have been extracted from the dataset when all the other pulses 
were removed from the dataset. 

Crater (4) 
In this research area a lot of craters are visible. During the world wars there has 
been a lot of fighting. Also, during the period that the Russians occupied this area 
they tested bombs and ammunition. Therefore a lot of craters exist in this area, 
which are probably bomb craters. Especially in the northern part of the research 
area these craters are visible. 

Dam (5) 
A lot of small dams, ranging in several meters, developed in the lowest parts of 
the Baruth ice-marginal valley. It is uncertain if these dams are anthropogenic or 
natural. However, the population in this area uses the land for agriculture. 
Therefore it is more likely that the dams are anthropogenic in origin. 

Ditch (6) 
There are a few ditches present in the research area. They are mostly found near 
agricultural field and were probably used to drain the water from the area. These 
ditches have an anthropogenic original. There are also a few features classified 
as a ditch that could be natural, for example on and near de sander/outwash. 
Their origin has not been determined. 

Dune (7) 
While most dunes are classified in the mesostructure layer, some of them where 
significantly smaller than others and therefore classified in the microstructure 
layer. These structures are usually located in a macrostructure dune area or in 
the sander/outwash. 

Enclosed area (8) 
These features exist in the northwestern part of the research area. In this area 
are bomb and ammunition testing areas. These features are a part of the 
mesostructures that represent this. 

Excavation (9) 
In the sander/outwash area there is an excavation present. In the LiDAR datasets 
this feature showed very high slope differences. The hillshade map showed that 
it was not a crater, but an excavation while the area surrounding this feature was 
flattened. The sandy material that is extracted from this excavation is used by the 
population in the valley. The sand was mostly used for agricultural purposes 
(sand to dry wet land) or building purposes. 
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Military (10) 
There are a lot of features in the microstructure layer that are related to military 
activity. Especially in the sander/outwash area there has been a lot of military 
activity in the past. In this area trenches were also found (figure 18), these 
protected the soldiers from gunfire and bomb shelves. 

Scraped dune (11) 
These kind of dunes are also represented in the mesostructure layer. However, 
some of them were significantly smaller and therefore classified as 
microstructure. 

Unknown (12) 
This feature lays on the edge of the parabolic dunes. However, it is not natural. It 
has some characteristics of an agricultural field but it has a somewhat circular 
shape. It is also not a major feature in this area as it is classified as a 
microstructure. Therefore it is classified as unknown. 

Wood factory (13) 
This microstructure was first seen in the pre-processing period. In this 
preliminary process this feature was not classified. However after discussing this 
feature with Stefan Pratsch (who also did research in this), it seemed that this 
structure appeared to be a wood factory. When closely analyzing the hillshade- 
and slope map this result was verified. 
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New geomorphological map 
All these attributes in the macro-, meso- and microstructure layers resulted in 
this map of the Baruth ice-marginal valley, the GMK of 2015 (figure 10). 

 

 
Figure 12: New geomorphological map 2015 
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Discussion 
 

Terraces 
The biggest difference in the classification of the macro- and mesostructures is 
that the terraces, as described by Jususch (2001) are not significantly present in 
the northern part of the Baruth ice-marginal valley. When obtaining a height 
difference analysis in the form of sketching a graph with the 3D analyst in 
ArcGIS. These height differences did not significantly present themselves (figure 
11). 

 

 
Figure 13: Terraces, the most southern line is the line that is plotted. 

 

As can be seen in the figure above, the height line appears to be straight with 
exceptions of deeper ditches and some relief in the form of the moraine wall. 
This figure is a broad overview of an approximately 1850 meters from the 
sander/outwash that goes further into the valley. When smaller areas were 
analyzed the significance did not become more present than this figure shows. 

Moraine wall 
In previous research this strip-shaped dune like feature was classified as a dune. 
However this appears to be a moraine wall. This was discovered after a shovel 
was dug into the “dune” and coarse material was dug up by Olaf Jususch (email 
communication 30-4-1015). That coarse material disproved the assumption that 
is was a dune. Since this area is marked by the ice ages it could be verified that 
this formation is the remainder of the old moraine wall of the Weichselian ice 
age. 

Dunes 
When classifying the dunes there has not been any statistical analysis on the 
characteristics of the dunes, as is done by for example Verploegen (2014). 
Therefore some assumptions were made on which kind of dunes were present in 
this area. Some dunes are interpretable such as a parabolic dune, while it has a 
distinctive shape, others do not have this distinctive shape and are generally 
strip-shaped. This was therefore the classification used for these types of dunes. 
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For further research on this area, it would be convenient to build model that 
could statistically analyze the dune formations by their characteristics for this 
specific area. Such a model was built by Verploegen (2014). However, the model 
was not used in this research. It could be of great value when this area is 
researched even further. 

Microstructures 
In this research was the main goal to improve the existing geomorphological 
map (de Boer, 1992) and although there has not been a statistical analysis on the 
features in the LiDAR datasets, a lot of microstructures have been classified. This 
was not done before and therefore an improvement was made to the 
geomorphological map. These microstructures are small though clearly visible in 
the LiDAR datasets. Therefore, these microstructures have been documented and 
classified. This area has been under a lot of pressure caused by human influences 
(e.g. wars and agriculture). This resulted in a lot of small features in the valley 
that were not easy to be interpreted. During the fieldwork, some of these 
features were visited and classified. In this way it was possible to verify these 
structures. Nevertheless, there are many microstructures in this area and not all 
of them could be visited and not all of them could be recognized in the LiDAR 
datasets. Therefore, for the recognized microstructures that were not visited 
assumptions have been made, according to the microstructures that were seen 
during the fieldwork. There could be an error in judgement on classifying these 
structures. To be sure this classification has been done right, an extensive 
fieldwork should be done or a model has to be built that could analyze these 
structures. 
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Conclusion 
While in general the most macro- and mesostructures have already been 
classified before and are documented in the existing maps, the microstructures 
have not. In this research this was done and therefore the old geomorphological 
maps have been improved. With the use of LiDAR datasets it was possible to do 
classify these microstructures, while the vegetation was extracted from the 
dataset and these microstructures became visible to classify. 12 Different 
microstructures have been classified in this research. The classification of these 
microstructures was not the only part on the improvement of the 
geomorphological map. The 4 terraces that should be present in the valley were 
not that significant present as Jususch (2001) stated. For the northern part of the 
valley only one significant terrace was classified. When building the new 
geomorphological map, a part of the legend of GMK25 Berlin-Zehlendorf (1983) 
was used, however it was not exactly translated to this map. In this map different 
color codes are used and also different legend attributes. 
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Appendix A 
 

 

Appendix A: GMK25 Berlin-Zehlendorf 
Source: Pachur, Hans-Joachim & Schulz, Georg (1983). Erläuterungen zur Geomorphologischen Karte 1:25 000 der 

Bundesrepublik Deutschland GMK 25 Blatt 13, 3545 Berlin-Zehlendorf, P. 1-88. 
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Appendix B 
 

Mückendorf 
Der Punkt auf der ersten Karte sitzt auf einer gewöhnlichen Düne. 
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E-mail van 30 april 2015 
Hallo Thijs, 
der Höhenrücken ist die abtauchende Endmoräne der Brandenburger Randlage; 
es gibt meines Wissens keinen Aufschluss. Es reicht aber ein kurzer Abstich mit 
dem Spaten, um das festzustellen und um Proben zu nehmen. 
Viele Grüße 
Olaf 
Karte mit dem Punkt auf dem richtigen Höhenrücken: 

 
 

Dr. Olaf Juschus 
Hochschule für nachhaltige Entwicklung Eberswalde 
Fachbereich Landschaftsnutzung und Naturschutz 
Schicklerstr. 5; H1.304 
D-16225  Eberswalde    
Tel. +49 (0)3334/657-323 


