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Abstract: The “Riese” project was a huge construction project initiated by German Nazi authorities,
which was located in the northeast of the Sowie Mountains (Ger. Eulengebirge) in southwestern Poland.
Construction of the “Riese” complex took place in 1943-1945 but was left unfinished. Due to the lack
of reliable sources, the exact intended function of the Riese complex is still unknown. The construction
was carried out by prisoners, mostly Jews, from the main nearby concentration camps, KL Gross-Rosen
and KL Auschwitz-Birkenau. Thanks to the discovery in the National Archives (NARA, USA) of
a valuable series of German aerial photographs taken in February 1945, insight into the location of
labour camps was obtained. These photographs, combined with LiDAR data from the Head Office
of Geodesy and Cartography (Warsaw, Poland), allowed for the effective identification and field
inspection of the camps’ remains. The location and delimitation of the selected labour camps were
confirmed by an analysis of the 1945 aerial photograph combined with LiDAR data. These results
were supported by field inspection as well as archival testimonies of witnesses. The field inspection
of the construction remains indicated intentionally faulty construction works, which deliberately
reduced the durability of the buildings and made them easy to demolish. The authors believe that
it is urgent to continue the research and share the results with both the scientific community and
the local community. The authors also want to emphasize that this less-known aspect of Holocaust
history is gradually disappearing in social and institutional memory and is losing to the commercial
mythologization of the Riese object.

Keywords: concentration and labour camps; taboo heritage; archival aerial photography; LiDAR; GIS

1. Introduction

German Nazi concentration camps were a place of death and suffering for thousands of innocent
victims of World War II. The significance of commemorating these facilities is emphasized by the
fact that, for example, Auschwitz-Birkenau Concentration Camp is on the UNESCO World Heritage
Site list [1]. It has been 75 years since the end of the War. New diagnostic techniques are being
employed with increased frequency and archives have been made more accessible. Both of these facts
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have contributed to turning a new page when it comes to researching the history of concentration,
labour, penal and death camps from World War II [2—4]. It has to be emphasized that the collective
memory related to some of those camps is fading away [5], especially if they were never entered into a
commemoration framework (such is very often the case with smaller subcamps or camp branches).
A lack of legal regulations together with convoluted issues related to ownership of the land only serve
to exacerbate the difficulties encountered while trying to commemorate those facilities.

In the last few years, many research papers have been written on the topic of investigating the
camps from the time of World War II [5-9]. This is due to the increasing number of interdisciplinary
research teams that are being established, and to the explosive growth of digital technologies [10,11].
It is no wonder, however, that many camps have become forgotten over time. Such is currently the case
in southwestern Poland, where smaller auxiliary camps created in World War II that operated within
the structure of the Gross-Rosen Concentration Camp are now disappearing from the mental map.
This paper is the first attempt to locate the five auxiliary camps that together formed Arbeitslager Riese
(AL Riese) and to evaluate the level of their preservation using multisource spatial data and witness
testimonies. Some of the analysed areas are difficult to reach as they are located in a mountainous
region and have since been reclaimed by nature [12]. In other cases, the areas are not available
anymore as they were sold and are now private property. Only a handful of such facilities are even
marked with a commemorative plaque. Very often, the local government authorities find it difficult to
mark such places in their spatial development plans. This type of problem is not unique to Poland,
however [13,14].

The following article also explores the concept of taboo heritage as a way to describe a legacy of war
so sensitive that the process of heritage creation has never properly begun. There are a number of threats
to cultural heritage sites [15]. They can be damaged by natural disasters [16-18] and human activity [19],
but the passage of time, the conscious or unconscious repudiation of history and memory, and the
obstruction of historical or archaeological activities by the local government all play an important role.
It is important to initiate a complex academic analysis of those areas because of a currently ongoing
investigation by the Institute of National Remembrance of the war crimes committed in the Gross-Rosen
concentration camp and its auxiliary camps (including Arbeitslager Riese). Moreover, we should
attempt to commemorate and mark those places of memory in an appropriate way [20].

2. Historical Background

The Riese (the German word for “giant”) project was a construction enterprise of Nazi Germany,
located in the Owl Mountains (Gory Sowie) range. The construction of the “Giant” took place between
1943 and 1945, but it was never finished [21]. Today we are not even certain of the exact function that
the Riese complex was supposed to have. Some existing documents and testimonies point toward the
interpretation that the Owl Mountains and the Ksiaz castle (Schloss Fiirstenstein in German) were
supposed to become the Fithrerhauptquartiere “Riese/Riidiger”, meaning they were supposed to be
the central headquarters of Adolf Hitler himself, in addition to housing the central headquarters
of various elements of the German Army (Wehrmacht) [22]. Some other interpretations lead us to
believe that the “Giant” was supposed to be an air-raid shelter for war purposes. Many different
factories engaged in the war effort were relocated to the complex, most of them producing equipment
for the Luftwaffe (German Air Force). It is also likely that V1 and V2 rocket production took place
there [23]. Moreover, there are rumours that Germans brought to the Riese many of the items that
they looted. The area of the Sudeten was fairly safe for Germans, so the complex was considered
to be secure from Allied air strikes. The plan envisioned the creation of six facilities in the Owl
Mountains area, each of them consisting of an aboveground and an underground part, together with
all the necessary infrastructure [24]. The Germans constructed many buildings from steel-reinforced
concrete and nested them into the slopes of the mountains. Some of them were of a technical nature,
some were offices, and others were living quarters. The slopes of the mountains were mined and
tunnels were dug that led to the main excavation chambers. It was in those chambers, after they
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had been made impenetrable by steel-reinforced concrete, that even more office and living spaces
were supposed to be located. The construction was carried out by slave laborers coming from the
“Konzentrationslager Gross-Rosen” concentration camp [25]. Moreover, the “Giant” was also the
location of an auxiliary camp called “Arbeitslager Riese.” According to German documentation, up to
30,000 prisoners participated in the construction of the camp, but confirmed numbers point to only
12,000 or so inmates being present. The sheer size of the construction enterprise, as well as the
geographic spaciousness of the area it was located in, made it a necessity to create not one, but a
whole network of around a dozen or so smaller camps, called AufSenlager in German. Their names
were taken from the German names of nearby villages or other geographic features: Wolfsberg,
Larche, Kaltwaser, Eule, Falkenberg, Dornhau, Wiistewaltersdorf, Wiistegiersdorf (the main camp
and command office), Ober Wiistegiersdorf, Wiistegiersdorf Bahnhof, Erlenbusch, Schotterwerk,
Tannhausen, Fiirstenstein, Méarzbachtal, Hausdorf, and Sauferwasser [26]. These camps together
constituted AL Riese. However, multiple POW camps and forced labour camps were also located in
the same region. They never had a name or number assigned to them, and were acting on an ad hoc
basis. Throughout the course of Communist rule in Poland (1945-1990), evidence of this particular
crime faded away. The barracks were stripped for parts, the construction materials and machines were
moved away, and the prisoners were scattered around the globe. No one has ever investigated the
atrocities that took place in the Riese complex in a comprehensive manner. The Main Committee for the
Investigation of Nazi War Crimes in Poland did, in fact, conduct investigations in the 1960s and 1970s,
but no conclusions were reached and the entire issue remained unclear [27]. Separate investigations
were also conducted in the 1960s-1980s by the Central Office of the State Justice Administrations for
the Investigation of National Socialist Crimes located in Ludwigsburg in Germany (Zentrale Stelle
der Landesjustizverwaltungen zur Aufklirung nationalsozialistischer Verbrechen), but it was not able
to produce any meaningful results either. This reminds us of contemporary situations where local
authorities of the British Channel Islands of Jersey and Alderney [15] or those living near Berlin [14]
have expressed a lack of interest in any archaeological investigations being carried out in their area.
Additionally, between the 1980s and 1990s, the Walim and Gluszyca municipalities sold some
of the plots that constituted AL Riese. Between 2015 and 2019, the authorities granted permission to
construct buildings on the plots, and that process is currently ongoing. That is why establishing the
exact borders of the camps, their thorough analysis, and proper commemoration are so important.

3. Materials and Methods

3.1. Study Area

The area in question is situated in Central Sudetes (Figure 1), which constitutes the northern
part of the Bohemian massif. The area is on the border between two physiographical units,
the Nowa Ruda Depression and the Owl Mountains (Gory Sowie in Polish or Eulengebirge in
German). The mountainous part is called the Wlodarz massif and consists of five peaks: Wlodarz
(Ger. Wolfsberg), Soboni (Ger. Ramenberg), Moszna (Ger. Mulenberg), Oséwka (Ger. Sauferhchen),
and Ostra (Ger. Spitzenberg). This massif, as well as other parts of the Owl Mountains, is mainly
composed of migmatites and gneisses of Cadomian origin [28]. The area to be investigated encompasses
four Gross-Rosen auxiliary camps and auxiliary camp where forced laborers working for the local
Friedrich Krupp AG branch were held. The exact borders and locations of the chosen spots have
not been established with complete certainty until now. Immediate identification and confirmation
are required.
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Figure 1. Study Area: (a) overview map with the marked location (red point) (b) and map with the
former camps selected for the study. Coordinate grid: UTM Zone 34 N (EPSG: 32634). © OpenStreetMap.

3.1.1. The Wolfsberg Labour Camp

The Wolfsberg Labour Camp was established in May 1944 on the northeastern slopes of Mt. Wiodarz
(Ger. Wolfsberg). It was a big camp that at various points housed 3000-6000 people whose labour was
used to construct adits and surface-located facilities in the same area where the camp was located [29].
The network of underground tunnels and the location of objects on the surface is reminiscent of the
facility codenamed “Lachs”, which was in the Mt. Walpersberg massif, close to Kahla in Thuringia [30].
This fact alone could provide a hint of the real purpose of the facility.

3.1.2. The Kaltwasser Labour Camp

The Kaltwasser Labour Camp was established at the end of August 1944. The prisoners were
mainly Polish Jews who came from the city of £6dZ [31]. Eyewitness accounts allow us to document
the exact number of people transported to the camp:

“The Kaltwasser camp was a camp where 2000 Jews from Auschwitz came to work”. [32]

The prisoners’” work consisted of tree felling, building roads and narrow-gauge railroads,
and digging trenches for the teletechnical infrastructure. It is also possible that the prisoners were
responsible for drilling the drifts in Sobori. The camp was closed in December 1944 due to the increasing
proximity to the Eastern front.

3.1.3. The Dérnhau Labour Camp

The Dornhau Labour camp was established in June 1944. The prisoners were Jews of different
nationalities. Between June and July 1944, around 250 people were transported to the camp. They were
housed in a single two-storey building and their work also consisted of tree felling, building roads and
narrow-gauge railroads, and digging trenches for the teletechnical infrastructure in the Dtuga Goéra
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area. Moreover, they were responsible for the construction of the railway siding in Kolce, which was
also part of the Fithrerhauptquartiere “Riese/Riidiger”:

“Prisoners from nearby camps were all put together in Dornhau, to work constructing railroads.
They were located in a separate camp”. [33]

It is also believed that those prisoners were responsible for drift construction in the southern part
of Riese, in Sdufer Hohen (Oséwka). The Dornhau camp was liberated on 8 May 1945 and was into a
hospital for its former prisoners [29].

3.1.4. The Sduferwasser Labour Camp

The Sauferwasser Labour Camp began operation between May and June of 1944. The prisoners’
main task was to lay the foundation for various buildings. Some outstanding constructions included
the “mess” and the “power plant.” The inmates also participated in the digging of tunnels in
Osdéwka, tree felling, building roads and narrow-gauge railroads, digging trenches for the teletechnical
infrastructure, and constructing various buildings. The camp was liberated in May of 1945 [29].

3.1.5. The Wiistegiersdorf Labour Camp

The Wiistegiersdorf Labour Camp was a camp for skilled workforce. This camp stood out from
other AL Riese camps. It was created via the relocation of a Friedrich Krupp AG facility from Essen.
It consisted of two workshops (Werk I and Werk II) that specialized in the production of precision tools
and equipment (Figure 2), including items such as: the F 32 Stahlholmgurte (wing spars for Me-262),
M XVIII Ziindschraube und Ziinder (fuses and detonators) and the W 72 Schwere Marine Gerit (heavy
naval equipment). The construction and assembly of the aforementioned items required a skilled
workforce, which meant that the conditions had to be better than those found in the AL “Riese” camps.
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Figure 2. Production chart for the Krupp facility in Wustgiersdorf (Gluszyca) that includes a list of the
produced elements. Source: Bundesarchiv R3/2006.

3.2. Spatial and Additional Data

The research used data from the archives (aerial photos and topographic maps), as well as
contemporary data (orthophotomaps and LiDAR). Complex queries were run against the documents
kept by the National Collection of Aerial Photography Archive (NCAP) in Scotland and the National
Archives (NARA) in the United States, which resulted in the discovery of a unique aerial photo.
The research employed a scan of an original paper photo from the NARA archives. The scan of an
identical photo from NCAP was most probably a photocopy of the original that is currently held in
NARA. The NCAP copy must have been made after the War was over and remained in Great Britain,
while the original photo was transported to the USA. The employed photo was characterized by
mechanical damage, including some warping, scratches and dust marks. The scale of the photo is
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1:43,000; it was taken on 20.02.1945 with an RB30 camera with a 30-cm negative format and a lens of
200.47 mm focal length, and it covered the entire Riese complex. The photo in question was scanned at
800 DPI and saved in a .tiff format. The authors used it as a main resource to delineate the topography
of the explored camps. In the last stage of conducted research, the team also uncovered an aerial photo
from May 1939, located in the archives of the German Bundesarchiv. However, said photo was not
employed in the described research.

The authors were also able to find four topographic maps (Messtischblatt series, scale 1:25,000;
1904, 1924, 1934, and 1939) that were used in the interpretation of the aerial photo from 1945.
The contemporary data that were used in the research include data obtained via the use of LIDAR
(Light Detection and Ranging, density of six points/sq. m and altimeter accuracy of about +15 cm,
acquisition date: 2011), as well as an orthophotomap (GSD 0.25 m, acquisition time: 2016). The LiDAR
data came from a project by the Head Office of Geodesy and Cartography that was carried out for the
whole of Poland. These data are available for free to public administration entities and for scientific
purposes. The spatial data were augmented by witness testimony from the Jewish prisoners of AL
Riese collected shortly after the War (1945-1949) and kept by the Jewish Historical Institute in Warsaw,
and by the testimony of Abraham Kajzer [34,35], who saved some of the notes he took in the camp and
later had them published, as well as testimonies made public by the Freie Universitét Berlin [36].

3.3. Data Processing

In order to perform a proper integration of spatial data with actual data, it was also necessary
to perform an orthorectification of aerial photographs [37], as well as the georeferencing of historical
maps [38]. The orthorectification of the 1945 aerial photo was performed using PCI Geomatica software
(PCI Geomatica OrthoEngine, Quebec, PQ, Canada). The outcome of that process is something called
an image georeference, in which the photo is geocoded with a map projection and can be integrated
with other spatial data in Geographic Information System (GIS) software. Indeed, the orthorectification
process has to be applied in this case due to the very significant land leveling (land undulations)
in the area under study, reaching 670 meters. The lack of the required camera interior information
meant [39] that it was necessary to conduct that process using indirect georeferencing carried out via
a spatial (independent) space resection [40]. The first step was to establish the interior orientation
parameters based on the identification of fiducial markers and measurements between each set of
fiducials along the edge of the photo. In our case, that meant that both the principal points, as well as
the lens distortion, were unknown factors. However, we could ignore the lens distortion factor as it is
secondary factor in comparison to other sources of deformation as result from, inter alia, the physical
state of the paper copy of the archive photo. Additionally the analysed area is in the middle of the
photo, where the distortions are much less prevalent than at the edges.

Elements of exterior orientation were established using Ground Control Points (GCPs) visible
on the picture below and whose spatial coordinates are known. The exterior orientation was also
accomplished using GCPs. The orthorectification orthoadjustment process used 23 GCP points and
seven Check Points (CP). GCP and CP were natural features identified both on the historical aerial
photo and on the existing orthophotomap from 2016 with a terrain pixel of 0.25 m. The flat (X, Y)
coordinates ware measured from orthophotomap, and heights (Z) from the existing DTM, with the
resolution of 1 m X 1 m, based on LiDAR data. Natural features mostly encompassed road junctions
and corners of structures. Unfortunately, this meant that nonoptimal targets, such as building corners,
had to be chosen sometimes, as they were the only relatively static objects in the landscape that were
identifiable in both the historical and the contemporary context [41]. The analysis of the precision of
orthorectification orthoadjustment was based on the Root Mean Square Error (RMSE). An accuracy of
12.9 m (0.3 mm in a 1:43,000 reference scale) was taken as an acceptable RMSE. Orthoadjustment of the
1945 aerial photo achieved an RMSE of 12.40 m (on Check Points). We found this result as satisfactory
and corresponding to the scale and quality of archival source photo.
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Georeferencing of historical maps was conducted with the use of ArcGIS software (ArcGIS v.10.6,
ESRI, Inc., Redlands, CA, USA). The authors obtained the RMSE factor for georeferencing of a
topographical map (Messtischblatt series) of around 6 m with 10 ground control points with affine
transformation. The georeferencing process that used second-order polynomial transformation did
not improve the results. It can therefore be assumed that the map sheets used did not display more
complex distortions, which could be removed with a higher transformation order.

To visualize the digital elevation model created using the LiDAR data, the authors applied Relief
Visualization Toolbox (RVT v. 2.2.1, Research Centre of the Slovenian Academy of Sciences and Arts,
Ljubljana, SLO) software [42]. Sky-View Factor (SVF) [43], Openness [44], and Local Dominance [43]
were used for each of the analysed areas, and many different testing parameters were applied. The high
usefulness of SVF with a radius of 5 m, Openness Positive (OP) with a radius of 10 m, and Local
Dominance (LD) with the radius filter parameters set to (minimum/maximum: 10 m) is worth noting
here. Well-applied parameters allowed us to emphasize topographic elements that were important
from the point of view of the conducted research. After being successfully orthorectified, the historical
aerial image was subjected to a visual photointerpretation in order to produce plans of the camps for
the tested areas. Visual photointerpretation was conducted with the support of topographic maps and
actual orthophotographs of the same area. Moreover, the authors used complementary spatial data,
such as LiDAR data products, to improve the interpretation of camp object features. All spatial data
have been integrated using ArcGIS software. A walkover survey was also carried out, which resulted
in a technical description of the remains of the camp facilities.

4. Results
4.1. Spatial Data Integration and Photointerpretation

4.1.1. Wolfsberg Labour Camp

The scale of the aerial photo does not allow for the application of direct features to delineate the
camp area. Therefore, indirect features were used in that task: the surrounding roads, the footpaths,
and the general outline of the buildings seen on the archive photo (Figure 3a) that received the SVF
treatment (5 m: Figure 3d), which additionally emphasized the topography of the terrain. The area
of the camp, when established via use of the aforementioned processes, amounted to 3.60 hectares.
The authors was able to identify 29 buildings, which ranged in size from 30 sq. m to around 490 sq. m
(Figure 3b). It was not possible to locate some of the camp objects mentioned by witnesses in their
testimonies; the location of the small wooden huts with a round base, as well as that of the dugouts,
was never established. Such small objects are not visible on the 1945 photo, and the changes to the
land did not withstand the passage of time. At the moment, the southern part of the former camp area
is covered by trees, as can be seen on the ortophotomap (Figure 3c). It is there that one can find the
remains of the camp buildings: the foundation for the barracks and the kitchen (Figure 4), the lavatory,
the water tank (Figure 5), the garbage dump, and the sump. The wooden and metal elements of the
barracks were looted, and one can observe many signs of conscious salvage of brick material on many
surviving buildings. Different sizes and divisions of the former camp buildings allow for the formation
of a hypothesis that the buildings were put up very rapidly by an unskilled workforce consisting
of prisoners. It seems that the construction was carried out according to executive orders and not
construction plans or blueprints. The fact that there was no outside plastering on the buildings points
to their temporary nature and the limited timeframe of their usage (1-2 years). Now, there are some
single-family houses located in the remainder of the former camp area.
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Figure 3. Labour camp AL Wolfsberg: (a) Aerial photo taken in February 1945 (© NARA),
(b) reconstruction of camp based on "45 photo: 1—bath, 2—kitchen, 3—water tank, 4—assembly
ground, 5—barracks of the camp HQ and the staff, (c) recent orthophoto of camp area with outlined
camp plan (© Head Office of Geodesy and Cartography in Poland), (d) SVF image (radius 5 m),
(e) Openness positive image (radius 10 m), (f) Local Dominance image (min./max.: 10 m — 10 m).
Coordinate grid: UTM Zone 34 N (EPSG: 32634).

Figure 4. Remains of the camp kitchen, AL Wolfsberg; photo P. Lewandowski.
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Figure 5. Remains of the camp’s water tank, AL Wolfsberg; photo P. Lewandowski.

4.1.2. Kaltwasser Labour Camp

Based on the interpretation of the aerial photo, we were able to identify five barracks, which some
of the witnesses mentioned in their testimonies:

“Four long buildings with big windows and glass doors were surrounded by a wire fence. Apart from
buildings numbered from 2 to 5, there was also a kitchen there”. [45]

“The camp was different from Auschwitz. Four long buildings with big windows and glass doors.
Surrounded by razor wire fence. Apart from buildings with rising numbers, there was also a kitchen
there”. [45]

Two smaller buildings are also visible; however, their function was impossible to establish with
certainty. The outlines of the buildings established based on the aerial photo were compared using
an OP (10 m: Figure 6e), which allowed for the partial modification of their outlines. One of the
smaller buildings (recognized on the aerial photo: Figure 6a) has remained in good shape until today.
A field analysis allowed to identify it as a cesspool/overflow separator (concrete, constructed using
formwork), which transported sewage outside of the camp area (Figure 7). Clay pipes connect to the
separator. The camp’s fence was delineated using indirect features, the surrounding roads and camp
infrastructure. The camp area was around 1.12 hectares (Figure 6b). Most of the fence elements in the
analysed labour camps consisted of wooden poles that supported a razor wire framework. The entry
gate was also made of wood. Due to their makeshift nature, the fence and gate were the first structures
to fall to looters shortly after the War. Despite the fact that within the area of the former Kaltwasser
camp one can still recognize fragments of the foundation of the camp’s buildings, the terrain was
divided into smaller plots (the southwestern part of it), probably in order to prepare them for sale.
At the southeastern border of the camp, a single-family house was built (Figures 6c and 8).
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Figure 6. Labour camp AL Kaltwasser: (a) 45 aerial photo (© NARA), (b) reconstruction of camp based
on ’45 photo: 1—inmates’ barracks, 2—kitchen and suspected HQ, 3—cesspool, (c) recent orthophoto
of camp area with outlined camp plan (© Head Office of Geodesy and Cartography in Poland),
(d) SVF image (radius 5 m), (e) Openness positive image (radius 10 m), (f) Local Dominance image
(min./max.: 10 m — 10 m). Coordinate grid: UTM Zone 34 N (EPSG: 32634).

Figure 7. Concrete remains of the presumed cesspool, AL Kaltwasser; photo P. Lewandowski.
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Figure 8. Contemporary house built on the site of the former AL Kaltwasser camp; photo P Lewandowski.

4.1.3. Dérnhau Labour Camp

The camp was located by the road from Dérnhau (now called Kolce) to Tannhausen (now Jedlinka).
The photo from 1945 (Figure 9a) shows two separate camps: one in the north with camp barracks and
one in the south, where a linen textile factory was located (Figure 10a).

100 150
Meters

0 25 50 100 150 I

174600

Figure 9. Labour Camp AL Dornhau: (a) "45 aerial photo (© NARA), (b) reconstruction of camp based
on 45 photo, (c) recent orthophoto of camp area with outlined camp plan (© Head Office of Geodesy
and Cartography in Poland), (d) SVF image (radius 5 m), (e) Openness positive image (radius 10 m),
(f) Local Dominance image (min./max.: 10 m — 10 m). Coordinate grid: UTM Zone 34 N (EPSG: 32634).
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(a) (b)

Figure 10. The remains of the fence surrounding the former AL Dérnhau camp: (a) the southern
part of the factory building (white walls) and a row of concrete fence posts with modern fencing
mesh; (b) the row of concrete post fence is restricting the former camp area from the northeast; in the
background factory buildings; photos: A. Burakowski.

The factory also served as a medical facility for sick prisoners (called Zentralrevier in German),
and was very often erroneously called a hospital. We were not able to delineate the camp’s borders
based on the photo. They were instead established based on indirect features. Together, the two parts
of the camp covered 5.33 hectares. OP (10 m: Figure 9¢) was used in the interpretation process, which,
despite a loss in the perception of topography in the case of the Dérnhau camp, allows for a better
visual perception in comparison to SVE.

The remains of the barbed wire fence that surrounded the southern part of Dérnhau from the
factory side are still visible today (Figure 9c). The fence was constructed using premade concrete
elements that supported a razor wire framework (Figure 10b). The latter is also still visible today.

The ortophotomap also shows the fence (Figure 9c), which is not visible on the photo from 1945.
The objects in the northern part of the camp (the barracks) were dismantled after 1945 and today the
area is covered in private houses. However, in the areas that were not built over, even today one can
still see a few elements of the camp’s foundations. Very often, the outline of the camp’s barracks can
only be identified by using terrain irregularities and spotting individual bricks lying around that used
to form the foundation. The existing construction materials have been damaged through exposure to
the elements.

4.1.4. Sauferwasser Labour Camp

The scale of the aerial photo from 1945 (Figure 11a) does not allow for the application of direct
features to delineate the camp area. Therefore, indirect features were used in that task: the surrounding
roads, the footpaths, and the general outline of the buildings seen on the archive photo that received
the SVF treatment (5 m: Figure 11d), which additionally emphasized the topography of the terrain.
The area of the camp for prisoners, when established via use of the aforementioned processes, amounted
to 0.58 hectares. The authors was able to identify 10 buildings, ranging in size from 40 sq. m to around
540 sq. m (Figure 11b). At the moment, the southern part of the former camp area is covered by trees,
as can be seen on the ortophotomap (Figure 11c). It is there that one can find the remains of the camp
buildings: the foundation for the barracks (Figures 12 and 13) and the kitchen, the lavatory, the water
tank, garbage dump, and the sump. The wooden and metal elements of the barracks were looted,
and one can observe signs of conscious salvage of brick material on many surviving buildings.
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Figure 11. Labour camp AL Sauferwasser: (a) "45 aerial photo (© NARA), (b) reconstruction of camp
based on "45 photo: 1—presumed camp kitchen, 2—"roll call” square, 3—suspected HQ, (c) recent
orthophoto of camp area with outlined camp plan (© Head Office of Geodesy and Cartography in
Poland), (d) SVF image (radius 5 m), (e) Openness positive image (radius 10 m), (f) Local Dominance
image (min./max.: 10 m — 10 m). Coordinate grid: UTM Zone 34 N (EPSG: 32634).

Figure 12. Remains of the barrack’s brick underpinning, former AL Sduferwasser camp; photo

P. Lewandowski.
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Figure 13. Remains of the barrack’s foundation, AL Sduferwasser; photo P. Bylina.

4.1.5. Wiistegiersdorf Labour Camp

The photo from 20 February 1945 (Figure 14a) shows the camp in the last stage of its functioning.
Most probably, the camp where the forced laborers were kept was not evacuated in February 1945 but
continued operating until May of the same year. Seventeen camp buildings were located in the process
of interpreting the photos (Figure 14b). They were surrounded by a fence. The camp area was around
0.65 hectares. Apart from the area for the forced labourers, two other buildings were also located
nearby: one close to the western border of the camp (most probably the headquarters building) and
another one, whose purpose was difficult to establish. After a SVF (5 m: Figure 14d) and OP analysis,
the second building turned out to have been a cluster of three buildings, instead of, as was previously
assumed, a single entity. It could have functioned as the kitchen, the workshop, and the warehouse.
Some elements of the former camp survived to the present day (Figure 14c). The foundation of the
barracks and administrative buildings is still visible. The area is covered by a mixed forest in the
south and is one of the few camps whose remains are still visible today (Figures 15 and 16) and where
the terrain was not built over. It is believed that, in the future, Wiistegiersdorf can be appropriately
commemorated because the problem of purchase of land with existing buildings would not exist here.
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100
Meters

Figure 14. Presumed forced labour camp for Krupp factory in Wiistegiersdorf (Krupp Lager fiir die
Zwangsarbeiter Wiistegiersdorf): (a) 45 aerial photo (© NARA), (b) reconstruction of camp based
on "45 photo, (c) recent orthophoto of the area with outlined camp plan (© Head Office of Geodesy
and Cartography in Poland), (d) SVF image (radius 5 m), (e) Openness positive image (radius 10 m),
(f) Local Dominance image (min./max.: 10 m — 10 m). Coordinate grid: UTM Zone 34 N (EPSG: 32634).

Figure 15. Artificially formed terraces with remains of a chimney, Krupp LZA Wiistegiersdorf;
photo P. Lewandowski.
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(a) (b)

Figure 16. The remains of the barracks of the Krupp LZA Wiistegiersdorf: (a) remains of the chimney;

please, note the two-sided access to the furnace, photo P. Lewandowski; (b) the remains of the presumed
pantry, photo P. Bylina.

4.2. Field Survey of the Remains of the Forced Labour Camps

The description of the technical condition of the remains of the AL camps remains based on field
studies conducted in December 2018 and in September 2019. Field tests took into account the state
of the camps’ remains, masonry structure inspection, as well as manual testing of building materials
(e.g., splitting test, manual material strength test, etc.). The observations were carried out at the AL
Riese subcamps: Wolfsberg, Kaltwasser, Mdrzbachtal, Dérnhau, and Sduferwasser. The following
problems were observed among the remains of the studied camps:

(1) The lack of specific plans of camps is visible on the layout of the structure and foundation
of its elements (e.g., Figures 3 and 9). The camp facilities are located randomly and against
their functionality and operational safety. Camp kitchens and food warehouses, as well as the
baths, are often situated in low grounds and morasses. Camp baths were located as close as
possible to streams or surface intakes (common in depressions) of water, not taking into account
sewage outflows (corresponding slopes). The camp barracks were placed not in regular rows at
appropriate intervals but tightly in favorable terrain, which adapted to the needs of the camp at
the lowest cost of the work done.

(2) The lack of proper load-bearing walls and low quality of concrete structures were observed
(Figure 4). Exterior walls with a height of 1 to 1.5 meters made of brickwork having a thickness of
25 to 40 cm; the cement-lime mortar layer is uneven and varies from 1 to 3 cm thick. Partitions were
made from a single brick wall. Concrete constructions lacked steel reinforcements. The concrete
mix contained ill-sorted aggregate composed of local rocks: Carboniferous gravel (weathered
Carboniferous conglomerate) and broken fragments of Neogene basalts.

(3) Lack of proper horizontal and vertical leveling of external walls (Figures 4 and 7)—the levels
were transferred using formwork boards.

(4) The primary building materials for building the most of the camp facilities were mortar-bonded
bricks and wooden elements (recently not present). The red ceramic brick (Figure 4) was bonded
using mortar made of cement mixed with lime and ill-sorted aggregate. Not less than 20% of
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bricks came from recycling (demolition). The recycled bricks were poor quality and in bad
condition of using.

(5) No traces of plastering were found (Figure 4).

(6) Freestanding chimneys (Figure 16) built without foundation footing and internal reinforcement,
no refractory brick inside.

(7) Lack of installation elements of metal plumbing.

(8) Camp prisoners used raw water collected from neighboring streams and ponds rather than water
wells. No traces of water treatment installations have found during archival research as well as a
field survey.

The camp facilities were erected by unskilled prisoners from readily available building materials,
according to executive orders rather than construction plans. The field survey of camp objects described
above clearly indicates the intentionally defective execution of both construction and field works.
The camp buildings built in such a way would have their durability for up to 2 years. The structures
were easy to demolish due to the significant amount of wooden elements as well as faulty masonry.
Presumably, the demolition could be carried out without the use of specialized equipment, only with
the help of a truck or with small amounts of military explosives.

The results of field research indicate the need to carry out archaeological research documenting
both the layout and structure of the camp, as well as the manner of implementation of individual camp
objects. Due to the progressive degradation of residues and changing land use, the rescue nature of
such efforts should be emphasized.

5. Discussion

The application of archive aerial footage, LIDAR—derived products, GIS tools, and witnesses’
testimony allowed for the identification of the areas of the camps. This proved that it is possible to
integrate multisource spatial data in order to create a more complete terrain analysis.

Archive aerial footage is an important source of knowledge about the topography of the analysed
terrain. Despite the poor condition of the photo, the team was able to delineate the topographic objects
connected with camp structures. Their importance is even higher given that the analysed terrain has
changed significantly throughout the years and no materials that describe the camp’s topography have
survived until today. The scale (1:45,000) of the employed photo did not allow for a highly precise
delineation of the camp’s borders, and the shape of some of the buildings could only be estimated.
The identification of the functions of some facilities was also impossible. However, despite all those
drawbacks, it is the only photo of the camp from the time when the camps were in operation. Created
camp plans differ extensively from those drafted, for example, for Lager Nordeney in Alderney [45].
The analysis of the latter used a series of photos taken between 1941 and 1942 and interpretative repots
and maps. That is why continuing the search in various archives and being on the lookout for aerial
footage, as well as witness testimony, is so important.

The free-of-charge LiDAR data [46,47], and the products that were created on the basis of said data,
allowed us, in a couple of cases, to correct the interpretation of the aerial photo. However, the data
density was too low, meaning that some of the camp facilities that have survived until today were
not captured on the derivatives (SVE, OP). Those objects were identified based on a walkover survey.
When it comes to the continued analysis of the other nine camps that made up AL Riese, the authors
are considering a new, more accurate point cloud. LiDAR products of a higher quality would limit the
necessity of conducting terrain research of areas with limited accessibility (private plots). Moreover, it is
also worth considering the application of an automatic procedure of object analysis [48]. Such an
approach could then be applied to camps that were not built over. For areas that are characterized
by a mixture of surviving historic objects and contemporary buildings, archives should remain the
main resource.
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The research that was carried out allowed the team to classify the camps into two groups, according
to the state of the surviving objects after 75 years. The first was Wiistegiersdorf and Sauferwasser,
which were completely erased from common memory. Their remains are still visible in the field,
but they are becoming more and more difficult to reach with every passing year. The second group
(Wolfsberg, Kaltwasser, and Dornhau) includes objects that were partially dismantled and built over.

A lot of time passed in Poland after the War before many of the places connected to Nazi
criminal activity were properly commemorated and entered into social memory. Take, for example,
the Treblinka Death Camp: after many political, social, and financial problems, the camp’s inmates
were commemorated with a monument only 19 years after the end of the War [49]. Smaller camps are
being forgotten and their locations are not commemorated in any way.

When it comes to the AL Riese camp area, one has to remember that both the public land as
well as the private land that used to belong to the Third Reich according to Polish law—based on the
provisions of agreements from Yalta and Potsdam, and later specified in the international agreements
between Poland and Germany (first the GDR, later the FRG)—became the property of the Polish
state [50,51]. Most of the camps in the Owl Mountains were located in mountainous areas; the barracks
and fences were dismantled and other remains succumbed to the flora growth that is now masking the
camp topography. Some of the more attractive former camp areas that were located in the vicinity of
urban areas (like Wolfsberg or Kaltwasser) became the property of local owners at the end of the 1980s
and the beginning of the 1990s due to the fact that people forgot about local history 45 years after the
WWII ended. The sale and lack of preservation of those areas in any of the local spatial development
plans and regulations on places of national memory meant that, starting in 2015, building permits for
those plots were granted to the owners. That is why some of the Wolfsberg and Kaltwasser camp areas
were partially built over between 2015 and 2020.

Some areas and facilities that saw the slave work of hundreds of inmates—the mine shafts,
the underground tunnels, and other concrete buildings—were not destroyed; they are now a
tourist attraction for people coming from all over the world [23]. They have been attracted in
part by the rumours of treasure hidden in underground trains [52] and stories about weapons
development programs.

However, the remains of the camps themselves are badly preserved or their memory has already
completely eroded, despite them leaving a significant footprint in terms of all the people who lived,
worked, and died in that place. One could ask whether the commemoration of camp facilities is
necessary at all. Should the analysis of AL Riese be continued? The answer to that question can be
found in the so-called death marches organized by private people or groups of people who are trying
to find the truth on their own based on information available to them on the Internet, or that they
gleaned in conversation with local people. Those people are trying to find the camps they heard about
and light a candle in memory of the victims [53].

There are positive examples of the re-institution of World War II places of memory in contemporary
Poland. Treblinka railway station, which used to belong to the Polish National Railways, was ceded
to the Treblinka Museum in 2018 [54]. At the moment, that station where transport trains filled
to the brim with camp victims were held is being reshaped in order to properly commemorate it.
The spatial development plans are being changed. Similar action could be taken in Sduferwasser and
Wiistegiersdorf, as those areas have not been completely built over. Both camp areas could be secured
and used as places of memory. The inactive factory at the Dérnhau labour camp could be turned into a
local museum to honour martyrs.

The research results allow one to support the decision-making process connected to the future of
those forgotten facilities and should increase the awareness of such places. Moreover, another outcome
should be increased support for processes connected with the popularization of knowledge regarding
heritage sites and their importance in history. The research that was conducted allowed the team to
recreate the topography of the camps, which in the future should make it a lot easier to grant legal
protection to the camp remains.
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6. Conclusions

The delineated borders of the labour camps and the location of their facilities and buildings
were confirmed by the analysis of the aerial photograph from 1945 combined with LiDAR products
(SVE OP, LD), as well as the results of field tests and archival testimonies from witnesses. Field inspection
of the construction remains indicated intentionally faulty construction, which deliberately reduced the
durability of the buildings and made them easy to demolish.

Field studies revealed a significant degree of degradation of the camp remains. Recently, the main
threat has been the development of the area, natural degradation of the structural remains, and a lack
of knowledge about this aspect of local history. This is strongly associated with the gradual blurring of
social and institutional memory and the commercial mythologization of the Riese facility.

The authors believe that it is urgent to continue this research and to share the results with both the
scientific community and the local community. It is through such efforts that the collective memory of
this dark period of history can be renewed. It should also be noted that this is one of the lesser-known
aspects of Holocaust history and thus requires ongoing research. Experience gathered in the course
of the research indicated that archives can and do contain significant resources unknown to the
wider scientific community that are crucial to the reconstruction of the history of the Riese facility.
The Arbeitslager Riese case study proves that there are camps that are overgrown and are becoming
forgotten. The stocktaking process of all the places connected to various labour camps and the support
received from local authorities is a hopeful sign that it is possible to implement efficient protection and
commemoration of objects that are material elements of our historical heritage.
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