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Summary: This study explores the analytical potential of a historically significant yet ge-
ometrically inaccurate map of the 1629 Siege of ’s-Hertogenbosch. Focusing on the anon-
ymous “Obsidio et Expugnatio” map, the paper evaluates its accuracy and introduces a
GIS-based methodology that leverages topological consistency to reconstruct the circum-
vallation line. By integrating local georeferencing with historical aerial imagery, cadastral
maps, and archaeological data, the research demonstrates how early modern cartography
can be effectively used to locate ephemeral military structures. The approach underscores
the enduring value of historical maps in digital spatial analysis, contributing to the broader
field of historical GIS and cartographic heritage.

Introduction

When, for the 350th anniversary of the Siege of 's-Hertogenbosch in 1979, a first attempt was
made to fit the contours of the military installations surrounding the city on topographic maps,
several problems were quickly encountered. The most important sources for reconstructing the
siege were the maps that appeared shortly after the city was liberated: a map by Cornelis
Danckerts (published 1630), a map by Jacob Prempart (unknown date, published after 1629) and
an anonymous map (published by Joan Blaeu in 1652). Noticeable differences between these
maps are readily visible: differences in scale, detail, and legend.

With the 400th anniversary of the siege approaching, a new attempt is made to locate the circum-
vallation line. Using either of the above maps, we get a reasonable idea of where the location of
the line and its elements may be expected. Still, these maps are only partially suitable for this pur-
pose. In this contribution, I will attempt to demonstrate the possibilities and limitations of work-
ing with historical maps of this military event, as well as the value these maps hold in locating
relatively short-lived events. In doing so, I will focus on the anonymous map called “Obsidio et
Expugnatio” (Fig. 1), as it is the one most commonly used in the city’s research and decision-
making. The map presents the city and its surroundings, including strategic locations such as
Crévecoeur on the Meuse and Vught to the south. It features a decorative title cartouche and three
separate legends identifying over forty numbered elements, ranging from fortifications to camps.
The map was most likely published by Joan Blaeu in 1652. More maps of military installations
are known from this particular event (Verhees & Vos, 2005) and similar events. I will briefly dis-
cuss the siege before assessing the various types of accuracy in the maps. I will then outline a new
GIS-based methodology that harnesses a specific characteristic of the map, making this map a
valuable instrument for locating the actual remains of the event.
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Figure 1: Anonymous map “Obsidio et Expugnatio” of the Siege of ‘s-Hertogenbosch. (Source: Collection Rijksmuseum,
inv. No. RP-P-OB-81.191)

The Siege of ‘s-Hertogenbosch (1629)

Following the twelve-year truce, the Dutch Republic adopted a defensive stance in its conflict
with Spain. However, after strong insistence by the provinces of Gelderland, Overijssel, Groning-
en and Friesland, it was decided to capture the strategically located fortified town of Groenlo from
the Spanish in 1627. By doing this, the overland trade route towards the east was secured; on the
other hand, the threat of Spanish attacks, located only five hours from the river IJssel, was re-
moved. Under the leadership of Frederik Hendrik, a circumvallation line was built around the city
of Groenlo, and after a month, the city surrendered (Nijs & van der Pluijm, 2008). Then, in 1628,
when some financial space arose again for a new offensive, the choice fell on 's-Hertogenbosch.
Again, strategic reasons played a role: this city posed a significant threat due to its proximity to
the Republic. However, prestige was also an important motivation to take 's-Hertogenbosch. Be-
cause of its location, surrounded by the marshes of the Aa, Dommel and Dieze rivers, ‘s-
Hertogenbosch was seen as a virtually impregnable fortress. The city had successfully withstood
ten sieges during the Eighty Years' War. Additionally, the city was one of Brabant's most signifi-
cant cultural centers.

In 1629, a circumvallation line was constructed around 's-Hertogenbosch under the leadership of
Frederik Hendrik, but the city did not surrender immediately. Only after a siege of more than six
months did the city capitulate for the first time since the start of the Eighty Years' War (Willems
& Steketee, 2003). Although 's-Hertogenbosch had first held a prominent position in Brabant and
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had been oriented toward the southern Netherlands, since the conquest, the city had to settle for a
place on the periphery of the Republic (Koldewij, 1990). In addition, all Catholic institutions were
closed, and the city was equipped with a citadel to prevent a possible civil uprising, which pro-
foundly affected the city’s social life. The conquest of 's-Hertogenbosch by Frederik Hendrik in
1629 constitutes a turning point in the city's history.

We are reasonably well informed about what such sieges looked like during the Eighty Years’
War (Martines, 2013; Van der Heijden, 2004). A circumvallation line is, at the micro level, the
result of a series of choices. Choices that had to do with aspects such as the terrain's geomorphol-
ogy and the firepower of the two opposing parties, as well as the availability of labor, financial
resources, and tactical and strategic considerations of the army command, and the sociology of a
community under siege. Studying the specific course and layout of each circumvallation line is
valuable for understanding the historical context of warfare and urban economies.

Furthermore, circumvallation lines are playing an increasingly important role in our recent deal-
ings with the past: the Siege of Groenlo is reenacted every two years, in Bergen op Zoom, a visi-
tor center is built on Fort de Roovere, and the number of tourist initiatives and reconstructions
around the line of 's-Hertogenbosch is growing. Moreover, such defenses play a significant role in
shaping a city's identity and marketing strategies. Therefore, a historically correct localization of
the elements of the line is needed.

Determining Map Accuracy

We can conceptually divide the quality of a map into three types of accuracy: metric accuracy (is
an element mapped in the right place), topographic accuracy (do the symbols used correspond to
reality) and temporal accuracy (was the mapped element still present at the time the map was
printed) (Blakemore & Harley, 1980). This is especially problematic with old maps, since we can
no longer verify these aspects on the map.

First, we should consider the map’s purpose and subject. This map focuses on the circumvallation
line. It is, therefore, quite possible that things like the physical landscape or buildings in the inner
city of 's-Hertogenbosch function primarily as decoration and were never intended to be repre-
sented accurately (Margry, 1987). Therefore, the comparison between the location on the map and
reality will only be meaningful if we include only elements that are part of the (assumed) subject
of the map. However, identifying such elements is relatively difficult in the surroundings of ‘s-
Hertogenbosch, as most of it has been developed as residential or industrial area’s since the Sec-
ond World War. Contrary to the siege of Groenlo, where modern techniques can be used to find
traces in the ground (Emaus, 2023), only small pockets of the current landscape around ‘s-
Hertogenbosch are more or less intact. Additionally, the remaining elements in the physical land-
scape must be handled critically: current reconstructions of the circumvallation line do not always
need to be placed at their original location. To disturb the original archaeological remains as little
as possible, it is sometimes opted to build a reconstruction next to the original site. For example,
the Pettelaar entrenchment was reconstructed a short distance from its (presumed) original loca-
tion! It is, therefore, better to leave this entrenchment out of the sample.

Regarding temporal accuracy, we know that the map image must represent the situation of 1629.
The map was probably published in 1652, but when the map image was created is not known.
There is thus an unknown period between the reality of the map image and its publication. What
we do know is that such a military line will have lost its usefulness immediately after the city’s
capitulation. Large parts of the line were already being amassed shortly after the Siege to prevent
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reuse and to restore the city's infrastructure, economy, and water management (Willems & Ste-
ketee, 2003). Large parts of the line were likely no longer visible in the landscape when the map
was printed. However, certain traces of the line remained in the landscape as relics for a relatively
long time. On a map by Hattinga from approximately 1740, the contours of Fort Vlijmen are still
visible in shaded relief (Fig. 2).
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Figure 2: The remains of the fortress of Vlijmen are still visible as reliefs in the landscape on the map of 1739-1741 By
D.W.C. Hattinga (Source: Map collection of the Brabants Historisch Informatie Centrum, Inv. No. 671).

The topographical accuracy of the map can only be verified if we can compare the representation
of an element on the map with the (then) reality. There are eleven features that are still (more or
less) intact and can be compared to their representation on the map. However, it is difficult to
generalize the topographical accuracy of all elements of the line based solely on a few elements.
Moreover, the topographical accuracy of one element is entirely independent of that of another.
For example, a double moat may have been mistakenly shown on the map as a single moat, but
this has no influence on the accuracy of a nearby redoubt. Thus, each element must be evaluated
separately. We can estimate the topographical accuracy based on the still-existing above-ground
entrenchments and forts, as well as the information provided by archaeological research. Nonethe-
less, based on this information, the map appears to be accurate in terms of topographical represen-
tation.

To determine the metric accuracy of the map, we will have to analyze the mapped elements in
terms of location. This is only possible for the same elements mentioned above. However, we can
get a good idea of the overall geometric accuracy based on this sample. We can estimate the map's
geometric accuracy by comparing the locations of several identified elements on the map with
their corresponding positions in the physical landscape. In an ideal situation, the sites should be
distributed evenly across the map to maximize the sample’s representativeness.
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Based on this sample dataset, the map can be referenced at eleven points. While it is true that
eleven reference points may be insufficient to fully align a map of this complexity and distortion
with a modern background, the limitation stems from the scarcity of recognizable features in the
present-day landscape. Many original elements have disappeared or been altered beyond identifi-
cation, leaving only a handful of reliable anchors for georeferencing. In a standard GIS software
package, this can be done through geo-referencing. If the 2D-Spline transformation is chosen, we
obtain the result shown in Fig. 3. This method is also known as Rubber-Sheeting, as it resembles
attaching a flexible rubber map with thumbnails to a modern map. Another way to determine the
geometric accuracy of a map is to use the (free) software package MapAnalyst (Emaus, 2010;
Jenny & Heere, 2008). This software enables users to compare an old map with a modern map
and analyze the metric differences. The result is displayed as displacement vectors, as shown in
Fig. 4. These displacement vectors indicate the distance and direction of a location on the old map
compared to the corresponding location on the modern map. Fig. 4 shows these lines enlarged by
a factor of 5 for clarity.

Fig. 3 and 4 reveal that the metric accuracy of the historical map is poor. The distortion the map
has received due to georeferencing in the GIS resembles a rubber sheet that is quite stretched in a
non-linear manner. Additionally, the displacement vectors calculated by MapAnalyst vary in
length and have irregular orientations. This leads us to assume that systematic surveying, using
topographic measurements, has not been done to prepare this map. Georeferencing this map in its
entirety in a GIS, therefore, has little added value in locating unknown features.
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Figure 3: “Obsidio et Expugnatio” Projected on a current topographical map. (Basemap: ESRI)
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Figure 4: An analysis of metric accuracy in MapAnalyst software. Left: anonymous historical map with displacement vectors.
Right: modern map.

Using Topology

The metric accuracy of a single element on the map is related to the location of all the other ele-
ments in its vicinity. Topology describes the relative relationship of the elements to each other; in
other words, element A is next to, on top of, or below element B. It is rare for elements on a map
to be misrepresented in terms of topology. This does not involve the exact distances and angles
these elements have to each other (their absolute relation). For example, we may assume that Fort
Vlijmen will not be on the wrong side of the city because it must lie next to Fort Deuteren, which
in turn must lie adjacent to the camp of Colonel Willem Pijnssen, and so on.

The location of one element affects the location of all neighboring elements. The distance and di-
rection to the next element may vary, but not the relative, topological relationship. We assume the
topology is correct, despite insufficient overall metric accuracy. We can treat the metric accuracy
differently at a local level.

In the case of circumvallation lines, an additional topological rule can be derived from the histori-
cal map, which, metrically speaking, confers some stability on the whole: the starting point must
also be the endpoint. After all, the line is circular. If the reconstructed line, due to a cumulative
error, were to deviate too much from the original path, it would eventually become impossible to
have the route end at the starting point again. Thus, the reconstruction is equipped with an inher-
ent safety measure against excessive cumulative deviations, much like the use of a polygon in
modern topometric surveying.

Geometrically inaccurate maps can still be of great value as long as they are topologically accu-
rate and remain informative in terms of topography. To elucidate on this aspect, a modern exam-
ple of a map that has poor metric accuracy but is topologically accurate is the London Under-
ground Map. The Tabula Peutingeriana is a historical example of the same type of map. These
maps have very poor metric accuracy, but at least the Underground Map is frequently used in eve-
ryday life. Of the actual use of the Roman map, we are not certain. We can, perhaps, better envi-
sion the anonymous map as a road map, rather than a topographic map. We can identify the
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known and localized elements and navigate through the landscape, specifically looking for clues
in other topographical sources. After all, with this historical road map, we know where to look
(approximately) and what to expect. In this way, a peculiar plot boundary on the first cadastral
plan (1811-1832) suddenly becomes a clue, or a meaningless, vague line somewhere in a field on
an RAF aerial photograph can suddenly be interpreted in terms of the 80-year war.

Using Local Metric Accuracy in a GIS

Following the above reasoning, we can assume better metric accuracy on the local level than for
the overall map image. If we have determined the nominal scale and orientation of the map, we
can use these as a starting point to georeference the map using either of the known points. The
map, then, can be assumed to be relatively accurate near this particular element and to decline in
accuracy as it moves away from this element. The specific method used for georeferencing—
whether manual referencing or control point placement—ultimately depends on the nature and
accuracy of the available data. In this case, the choice of technique is less important than the qual-
ity of the result it produces. It is therefore advisable to leave the selection of the georeferencing
method to the GIS operator, who can determine the most suitable approach based on the charac-
teristics of the map. This way, we can create a georeferenced copy of the map with local metric
accuracy for each identified and localized element. These locally accurate copies of the map can
then be used as a guide to finding clues about the line in other topographic datasets.

Figure 5: “Obsidio et Expugnatio” with local georeferencing. A specific part of the map is correctly positioned in this way
(red lines), allowing topographic features in other geo-data to be identified as remnants of military installations, such as a
shadow mark in RAF aerial imagery or plot boundaries in the earliest cadastral maps. The rest of the circumvallation line can
be traced using multiple local georeferenced maps. In doing so, the entire line can be traced (orange lines).

Combining and superimposing all available topographic data, e.g., old maps, aerial photographs,
archaeological excavations, satellite images, and digital elevation models, is best done in a GIS.
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Any source can be overlain on top of a modern map or aerial photograph to be compared with all
other available information. Piece by piece, the route can be followed and the course reconstruct-
ed. Not only can all clues be recorded directly in the same GIS at the correct location (vectorized),
but they can also be indicated for each part on which the reconstruction is based, along with our
assessment of its reliability.

For example, a reconstructed element can be indicated as a redoubt according to the historical
map. However, it is worth noting that the site was also identified on an RAF aerial photograph
(Fig. 5, top right). An estimate of the reconstruction's topographical and geometrical accuracy can
then be added: the redoubt may have been recognized as such on the aerial photograph, but at the
same time, it may be very difficult to georeference the aerial photo because the urban sprawl has
altered the landscape beyond recognition. Topographically, the reconstruction is reliable, but it
needs improvement metrically. However, it is better than only using the map because we now at
least know that we are, for example, at most 20 meters off (depending on the metric accuracy of
the aerial photograph). One source can be enlightening regarding interpretation (topography),
while another source of information is still needed to get the element’s location right (geometry)
or vice versa.

Conclusion

Although many caveats remain with the above methodology, it is a way to circumvent the geo-
metric and topographic inaccuracy of the historical map at many points. At the local level, topo-
graphic and metric accuracy can be gained by comparison with other datasets. For example, was
that blurred line in that photograph part of the line? And if so, what does it represent? The histori-
cal map can be of great help in this respect. In terms of topographical detail, the map proves to be
highly informative, and there is little reason to question its reliability in that respect. Its geometric
accuracy, however, is considerably less consistent. Still, this does not diminish the value of its
topological structure—the relative positioning of elements—which remains intact and useful. Ra-
ther than dismissing the map entirely due to its geometric distortions, we should recognize and
preserve its topological integrity as a meaningful analytical asset.

This historical map is not intended as a topographic map and should not be used as such in a GIS to
derive the location of the circumvallation line directly. It is reasonable to assume that this map was
not created to provide an objective or scientifically accurate representation of the siege. Perhaps it
was designed to convey a compelling narrative of victory and control. Its primary purpose was
likely to communicate political and military success to a broader audience, rather than to serve as
tools for strategic planning or historical documentation. But, looking at the examples in this contri-
bution, it is clear that the map can be used efficiently as a road map (or guide) in a GIS, providing
direction and guidance when other (historical) geographical sources are involved in the research.
At least for this circumvallation line, the location is improved enormously by working locally.
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