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15 Human Impact on Hydrology

Direct and Indirect Consequences of Medieval Urbanisation
in Southern Germany

Abstract: It is the aim of this contribution to widen the perspective on urban water. Beyond the
archaeological traces of water management related to towns, we need to take the ecological
consequences of urbanisation into account. On the one hand, the urban infrastructure with
water regulations, channels and sewers had direct consequences on the local hydrology; on the
other hand, urbanisation had indirect consequences on the hydrology in more distant rural
areas, too. These indirect consequences were probably a major factor of late medieval landscape
changes, which were at the basis of the late medieval crisis. The article uses the situation in
Southern Germany in order to sketch possible interrelations and demonstrate the perspective of
human ecology.

It is the aim of this contribution to sketch some of the ecological aspects of urban water. There
is a large body of research in both environmental history and archaeology.! There is, however,
a fundamental problem, because basic categories, which are important for an understanding of
ecological connections, are not present in the available sources. For example, the terms ‘ener-
gy’, ‘climate’ or ‘water run-off’ can neither be found in medieval texts nor can archaeologists
excavate them. Dealing with aspects of environmental history or human ecology requires the
acceptance of abstract categories and an open mind for hypotheses and interdisciplinary ex-
change. Otherwise, archaeologists, at least, will be stuck in a typology of sewers and water
channels. For this reason, this article will not discuss the many observations on water usage
within the town, but focus on a landscape perspective.

The interaction of towns and rivers has many dimensions,? and is characterized by complex
interactions. I will use some examples from Southern Germany to provide at least a rough im-
pression of this complexity. There are many towns in Southern Germany situated on large rivers,
such as the Rhine or the Danube, going back to the Roman period or before, but the majority
represents towns developing mainly in the High Middle Ages, most often also related to some
rivers or creeks.

Intended landscape modification during urbanisation

At first glance, it seems quite easy for archaeology, at least, to identify planned modifications
of waterscapes. At Salzburg, for example, the builders of the 12%'-century Alm channel changed
the local water courses by digging a tunnel below Hohensalzburg castle (Fig. 1). In this way the
town was supplied with fresh water.> In many other towns, water courses were modified for
mill races, the water supply of factories, or for flood fortification systems. In some cases, water
courses were altered in order to construct navigable waterways or to prevent the risk of flooding.

However, in many cases it is quite difficult to trace anthropological changes to the land-
scape clearly. At Ulm (Fig. 2), for example, the river Blau passes the western bluff of the Weinhof
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Fig. 1: Salzburg, the
Alm channel below
Hohensalzburg
castle.

Fig. 2: Map of Ulm.
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hill, where the early medieval palatium was situated. North of the town, which extends over a
low ridge, there is an old river course of the Blau, still visible in 19t" century maps. Occasional
finds of prehistoric sherds show that there was fluvial sedimentation north of the later town at
least up to pre-Roman times. However, because systematic research is lacking, we do not know
when the current course of the river Blau was established and whether this happened by natural
causes or by human intent. Possibly the Blau was regulated in order to establish proper loca-
tions for milling and handicrafts.*

4 Schmid 2007, 7.
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The Danube valley close to Ingolstadt was characterized by a meandering river course which
entailed a large number of backwaters (Fig. 3).” Ingolstadt was mentioned at the beginning of
the 9™ century for the first time. It was situated on a low terrace to the north, close to the mouth
of the Schutter brook. The situation provided locations for mills, but also direct access to the
Danube river as an important line of transport. However, in Roman and early medieval times
the course of the Danube was some kilometres south of Ingolstadt. In pre-Roman times, the
oppidum of Manching® was located opposite the later town on the southern bank, probably also
because the Danube was used as an important transportation route. This southern Danube
course was navigable in Roman times, as the ships discovered in Oberstimm” show. Close to the
Iron Age oppidum of Manching, water courses of the Danube were still active even in the Late
Middle Ages.® It is an interesting question as to whether these changes of the regional hydrology
were the result of natural floods or of artificial water channelling. However, within the southern
part of the town of Ingolstadt, urban archaeology shows some intentional changes of water
courses by land filling and bank stabilisation.’

Both examples lack detailed modern geoarchaeological data for verifying the medieval to-
pography and landscape changes. Relevant information comes from river sediments, which are
not protected as archaeological sites, because their anthropological character is often hardly
obvious. Furthermore, the redirection of river systems may have taken place far away from the
towns themselves and are thus outside the remit of urban archaeology.

Excavations at the Donaumarkt in Regensburg between 2009 and 2015 allow the reconstruc-
tion of the development of an urban quarter at the waterfront.° They showed the change from
a floodplain situation, to some harbour and canal constructions and to a landfill in the 12t/
13t centuries, which provided the ground for urban stone architecture. Over the centuries, there
have been many floods and their sediments are partially visible in the archaeological record!!
(Fig. 4). A flood in 1304 caused basic changes to the northern waterfront opposite the city. The
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Fig. 3: Map of
the Danube near
Ingolstadt.



Fig. 4: Regensburg,
sediments at the
excavation of the
‘Donaumarkt’.
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main course of the Danube now used a riverbed close to the northern flank of the valley, causing
the Regensburg town council to redirect the river back to the city. The northern bank was only
partially under the town’s control and therefore a long debate over the legal rights on the river
started with the Bavarian duke.?

At Bamberg, which was situated at the foot of the old Babenburg castle within a riverine
landscape of water channels and islands, we can also trace changes of urban water.’> Within
the Staufian period, the riverside opposite to the castle was fortified by a new town wall; this
affected also the topography. An old river channel, where many subfossil trees had been depos-
ited, mainly in the Roman period, was first transformed into a small ditch and later filled in
completely (Fig. 5). Ground water level was rising during the Late Middle Ages, as indicated by
soil marks.!* During later centuries, the hydrological topography was adapted to the multiple
uses of urban water as a waterway and as an energy source, but also as a water supply for
tanneries and sewers."®

Today there is plenty of evidence of medieval construction in connection with water during
the first millennium in Central and Western Europe, primarily coming from an archaeological
interest in long-distance trade. What we can learn from this research is that altering hydrologi-
cal landscapes was common practice already in the first millennium.!® Environmental history
provides a broad record of water regulation in various landscapes, but only in a few cases has
archaeological evidence of this been identified.!”

Topographies of urban water thus need to be thoroughly researched in order to identify
possible landscape modifications in the course of urban development.
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Changing role of waters affects urban design

In the course of time, the importance of rivers and watercourses for transportation and travelling
changed. With flat boats, even rather small creeks were navigable. Transportation by waterways
was much more effective than transportation on land.!® There are some indications that inland
navigation was important in the Early Middle Ages. On the river Main, for example, a line of
fortified sites seems to have controlled and supported water transportation on the river. In 796,
a channel was constructed, or at least attempted, in order to connect the Danube river system
and the Rhine/Main river system: the Fossa Carolina.'

In the High Middle Ages, during the Staufian period, land transportation gained in impor-
tance.?° The famous Tabula Peutingeriana was copied during the 13 century from a late an-
tique map showing the Roman roads. There were also some attempts, at least in Italy, to renew
the obligations of adjoining owners to take on the maintenance and repair of roads.?! It is still
a question in research as to whether there were also technical innovations in land traffic, for
example, the cambered wheel, the horse collar, or horseshoes. Dating innovations is a prob-
lem.?? Horseshoes can be found in rather large quantities at medieval sites, whereas wooden
wheels and horse collars made of wood and leather are rarely preserved. A correlation of these
innovation with 13™ century’s changes needs to be researched. There are also very few dated
medieval bridges to help to clearly define periods of intense bridge construction activities. In
central Europe, there are at least some bridges dating to the Staufian period, some in rural
contexts, some close to towns (Fig. 6). For example, the bridge across the river Neckar at Neckar-

18 Eckoldt 1984.

19 Ettel et al. 2014; Schmidt et al. 2018; Werther — Kroger 2017.
20 Szab6 1999.

21 Szab6 1977.

22 Cf. Schreg 2003; Schreg 2013b.

Fig. 5: Hydrotopog-
raphy of Bamberg.



Fig. 6: Map of
medieval bridges in
Southern Germany.

Fig. 7: Neckar-
hausen, bridge
built 1257.
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hausen, close to Horb and still standing, has been dendrochronologically dated to 12572 (Fig. 7),
while the bridge across the Danube at Regensburg was already constructed in the first half of
the 12t century.?*

River crossings were interesting locations for the founding of towns. They were important
strategic points in the territorial politics of noble families. In Southern Bavaria, for example,
the old Roman road between Salzburg and Augsburg crosses the Inn and the Isar. At both rivers,
the road was relocated to new bridges and towns or markets. Munich was founded as a town
by the Dukes of Bavaria trying to establish a market and toll station in competition with the
previous Isar crossing at Oberfohring, some kilometres downstream.?” In the 13% century, the
old Roman bridge, the Pons Aeni, at modern-day Pfaffenhofen was replaced by one at Rosen-

23 Ungerer-Heuck 1989.
24 Knoll 2013, 294-297.
25 Schwarz 1989, 180 f.; Paffgen 2013, 149-156.
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heim, where a castle and a market were established to control the river crossing. In 1276 the
bridge is mentioned for the first time.?

Within the close surroundings of towns, transportation of consumer goods towards the town
increased. With some possible exceptions in specific topographical situations, such as in delta
areas or coastal lowlands,? this traffic relied on roads and streets, and only to a lesser degree
on local waterways. This is especially true for landscapes in Southern Germany, where most
agrarian production areas were not close to water courses.

However, the transportation of firewood and timber, often over long distances, was carried
out by floating or drifting. The supply of towns with timber therefore affected urban architecture
and topography. Market places for timber can often be found at a situation easily accessible
from the river, close to a town gate, sometimes outside the oldest urban centre within an area
of later urban expansion.

The importance of timber rafting is visible in the town of Tiibingen and its surroundings.
The nearby Schénbuch forest has been intensively used at least since the 10%/11%" centuries,
when iron production and pottery kilns needed large quantities of firewood. It is not possible
to calculate how much forest has been cleared. In the Late Middle Ages, however, some areas
were left in the neighbourhood of Bebenhausen monastery, where a hermitage was founded. In
other parts, however, clearing caused soil erosion and gullying in the 14™ century. In the
15t century, there was even a glass factory in the Schénbuch forest, requiring wood for energy
and potash.?®

Timber for house construction in Tiibingen was thus rare. When Herzog Eberhard von Wiirt-
temberg intended to establish the University of Tiibingen in 1477, he first had to solve the prob-
lem of timber supply. He signed a treaty with neighbouring territories to open the Neckar River
for floating. Buildings such as the Stiftskirche and the first university building (Fig. 8) were built
with long tree trunks, imported from the Black Forest on the Neckar river. Researchers have
discovered the holes for joining together the single logs to large rafts in many late medieval and
early modern buildings. The treaty of 1475 was not the first one related to rafting on the Neckar

26 Schwarz 1989, 71f.
27 E.g. Gawronski — Veerkamp 2017.
28 Schreg 2018.

Fig. 8: Tiibingen
and the Neckar
River from south.
Close to the Stifts-
kirche are the build-
ings of the univer-
sity. Left of the
Neckar bridge,
timber rafts are
visible.



Fig. 9: Roman and
medieval traffic
lines in the karst
landscape of the
Swabian Alb.
Holocene travertine
blocked many

valleys at the north-

ern bluff of the Alb.
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River, but the huge building programme established timber rafting on the Neckar even down-
stream of Tiibingen. The availability of long logs triggered changes in the regional church archi-
tecture, when the basilica type was replaced by hall churches requiring bigger roof construc-
tions.?

Unintended effects of urbanisation on hydrology
and landscape

To illustrate the possible interactions between urbanisation and hydrology, the Swabian Alb
provides a valuable example, even if many questions are still open. The Swabian Alb is a karst
landscape, where there was travertine formation, especially in the valleys along the northern
bluff during the Holocene. Travertine deposits often were several tens of metres thick and they
formed terraces, swamps and even lakes within the valleys (Fig. 9). In prehistoric times and
even in the Middle Ages, many valleys remained hardly usable. The old traffic routes could not
use the lower gradient in the valleys, but had to surmount the steep slopes on the bluff of the
Alb directly.>° This situation explains why archaeological sites, such as the late Iron Age oppi-
dum at Heidengraben® or the migration period hillfort at Runder Berg, both close to Urach,
were situated at what are today rather remote places.

29 Marstaller 2009; Marstaller 2012.
30 Schreg 2009d; Schreg 2009%e.
31 Stegmaier — Wahr 2009.
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In most valleys, late medieval towns can be found, such as Geislingen, Urach or Pfullingen. The
exact chronology of valley drainage and founding of the towns is still unclear. It is thus not
certain whether water management in the Alb valleys was a consequence or a precondition for
urban development.

At Geislingen an der Steige, we may assume that the end of travertine deposition already
predated the development of the town.>? The town itself, along with the earlier settlements in
the Geislingen basin, was situated at the rim of travertine terraces providing rather dry ground,
on the one hand, and ideal locations for milling, on the other. Whereas the town was founded
sometime in the later 13™ century, the early medieval village of Geislingen, some kilometres to
the northwest, was already related to a road crossing the Swabian Alb. In any case, there are
Merovingian cemeteries with precious grave goods. In 1237, Emperor Frederic II signed a charter
apud Giselingen, when he was on his way from Vienna to Speyer, travelling through Ulm and
Geislingen. It is not sure whether at that time the town of Geislingen already existed. There was
probably already an access yard, some mills and probably some other small-scale settlements,
as indicated by high medieval pottery sherds. Certainly, by then there was some settlement
activity in the Rohrach valley, which today has given way to the road and the railway (Fig. 10).
Oral tradition, at least, remembered the landscape of the Rohrach valley as characterized by
lakes, where one of the children of a local noble family was said to have drowned. Excavations
within the town of Geislingen have revealed the remains of fences, representing a first phase of
occupation, maybe the remains of pre-urban land use for husbandry in a rather wet area.>

However, mills, water regulation, irrigated meadows, flooded urban fortification ditches
and the channelling of the Rohrach, flowing partially through the town, were important factors

32 Schreg 2009b.
33 Lang — Schreg 1997.

Fig. 10: Map of
Geislingen with
travertine terraces,
roads, mills, and
the late medieval
town.
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in the cessation of travertine formation. The deposition of travertine depends on oxygen transfer
to the calcareous water. When water courses were regulated, limescale became increasingly
rare. The reduced travertine formation probably opened the Geislinger Steige, crossing the Roh-
rach valley, already prior to the founding of the town. Whereas the Roman roads bypassed the
Rohrach valley for large distances, the Geislinger Steige became an important route during the
Early Middle Ages, altering the main lines of traffic in such a way that the topographical situa-
tion of Ulm gained in importance.*

Urban water and big history

The example of the karst landscape of the Swabian Alb referred to a specific regional phenom-
enon of the interaction between urbanisation and hydrology. However, there is a more general
interdependence between urbanisation and hydrology, which was probably, in some ways, valid
for the majority of old agrarian landscapes in Central Europe. Urban water is not only related
to specific urban infrastructure, but is also part of wider ecological changes and possibly also
a factor in the late medieval crisis.

Beyond urban water: indirect consequences of urbanisation
on the hydrology of more distant rural landscapes

The typical medieval village in most parts of southern Germany developed only in the 10™ to
13 centuries. Within this complex process, urbanisation was certainly an important factor,
even if we still do not understand the interrelation in all details.?® The discovery of medieval
settlement areas outside the later villages — abandoned in Southwestern Germany in the 12th/
13t centuries, in Southern Bavaria probably already in the 10™/11%™" centuries - give a clear
indication of basic changes of rural settlement structures.® It becomes clear, however, that the
medieval village formation was a long lasting, complex process with many regional differences.
The background of these changes within the rural settlement pattern is characterised by social
and economic changes, such as the restructuring of the aristocracy (rise of the gentry, establish-
ment of castles), urbanisation, and the intensification of land use. Marginal landscapes, such
as the low mountain ranges of the Palatinate Forest, the Black Forest, the Spessart region and
the Bayerische Wald (Bavarian Forest) gained in economic importance. There is increasing evi-
dence of early medieval activities causing soil erosion by local clearings, as these mountainous
landscapes became more and more important as energy sources for firewood and watermills.
Within the old agrarian landscapes, we may presume that the establishment of regulated three-
field crop rotation (Dreizelgen or geregelte Dreifelderwirtschaft) was a major element in village
formation. Whereas a simple crop rotation was already known, the innovation of the High Middle
Ages was compulsory crop rotation (Flurzwang), which required an equally distributed landhold-
ing over the three areas of crop rotation. Regulations were controlled by the farmers’ community
(Markgenossenschaft/ Gemeinde) which now evolved, partly in imitation of urban administration.

34 Schreg 2009a, 86-89.
35 Schreg 2013a.
36 Schreg 2006, 323-328; Schreg 2009c.
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But with regard to our topic of urban waters, the ecological consequences are far more
important than the social ones. Prior to the introduction of regulated crop rotation, there was a
small landscape mosaic of enclosed plots cultivated individually by farmers. Settlements them-
selves often shifted over small distances, enabling an alternating land use so as to prevent soil
degradation. The introduction of the open field system saw the removal of field walls and hedg-
es, which in general had been necessary because of the grazing during fallow periods. But the
cooperation and coordination of crop rotation superseded the enclosure of every single field,
because within regulated crop rotation, herds belonging to different owners were kept together
in the larger field blocks. This removal of hedges changed the microclimate by increasing heath
emission over large grain fields, by increased evaporation, and by increasing water run-off.
Thus, a transformation of the rural landscape triggered by the growth of towns had far-reaching
effects, among others on the hydrology. Geo-archaeological research has yielded some evidence
for increased soil erosion, resulting not only in gullying, but also in changes in the valleys. The
sedimentation of alluvial clay reduced stream velocity, enlarged the meandering of creeks and
rivers, and raised the ground water level in the valleys and the drier situations on the surround-
ing slopes.

Increasing risks by hydrological changes

The high medieval landscape changes, for which urbanisation was one factor among others,
resulted in some risks for the local society.>” The increasing exposure of an open landscape
with fewer hedges to soil erosion and the changing microclimate were accompanied by some
disturbances of the biotopes of small animals like rodents or birds. At the same time, yields of
agrarian land may have declined, rather than increased, because the gain of land by the intro-
duction of the open field system may have been offset by the losses caused by the more perma-
nent cultivation of single land plots. We need to remember that the formation of the village
marks the end of a shifting settlement system, which may have contributed to sustainable soil
management through the alteration of land use by settlement activities, gardens, agrarian fields
and sometimes maybe even wood-cutting. Within the open field system, husbandry meant that
herds were held in common and therefore the risk of animal diseases became more serious.
Looking at the 14 century, just a few generations after these fundamental changes within the
agrarian landscape, we can, in fact, see an increase in animal diseases, soil erosion and the
subsequent abandonment of many rural settlements. This even raises the question of whether
the outbreak of the Black Death may have had an anthropogenic component, as the extreme
weather of 1342 including the flood around St Mary Magdalene’s day in July may have had some
consequences for rodent populations, including the rats, which were an important reservoir of
Yersinia pestis.>® New studies show that there was a genetic mutation of this pathogen shortly
before 1349 and that the introduction of Yersinia pestis may have been more complex than
hitherto assumed.>®

There is a lot of speculation in this scenario by now, and we are far from a consistent picture
of all the interconnections of the late medieval crisis. We need to verify or falsify the hypothesis
of these long-term consequences of high medieval landscape changes by establishing more
facts: 1) on the history of Yersinia pestis, because genetics indicate its presence in Europe al-
ready in the 6™ century. This raises the question if the 1347 outbreak spreading from the east
interacted with plague germs present in central Europe before 1347, 2) on the changes of biodi-
versity and the living conditions of small animals, 3) on the physical outline of fields and field

37 Schreg 2013a.
38 Schreg 2019.
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Tab. 1: Consequences of urbanisation in the Late High and Late Middle Ages related to hydrology.

Economic and social consequences

Ecological consequences

local
— more intensified and more diverse use of
watersheds
— increasing water management
— Water construction
o  milling and industrial channels
o  flood protection
o fortification (moats)
o  fresh water channels
o  waterways and harbours
o .ee
— conflicts of interest related to
o drinking water vs. industrial water
o river transportation vs. land transportation
(bridges)
o river transportation vs. fishing
° milling and water distribution
regional
— increasing demand for products of rural land-
scapes
— village formation
— intensified agriculture
increasing need of energy
— increasing construction of water mills
supra-regional
- market economy
— specialised production
— growth of forest-based economy (e. g. glass
production, charcoal burning etc.)

local

- changing hydrology (raising or sinking ground
water levels)

— effects on biodiversity

regional

— intensified agriculture
o  removal of field walls and hedges
o open fields
o  fewer long-term fallow periods

- changing microclimate (heath emission/ Albedo
effect)

— increased water run-off

— soil erosion

— reduced biodiversity

— declining yields

changed metabolic cycles

— problems in manuring the agrarian fields (only
solved by the introduction of dung manuring in
the 14t c.)

supra-regional

— changing hydrology
o landscape changes, e.g. in valleys

— new risks
o floods
o  epidemics

boundaries, and 4) on the hydrology and soil erosion. We need a precise chronology of these
assumed changes, as this is a precondition for any correlation with urbanisation, for example.*®

Catastrophic flood events — long-term consequences
of urban water?

An important part of the late medieval crisis mainly in the 14 century was climate change. At
that time, the beginnings of the Little Ice Age caused falling temperatures connected with ex-
treme weather events. There is some chance that anthropogenic factors were involved also at
that time, but at the global level this climate change was triggered by natural factors. The risks
for human life, however, were dependent on cultural factors, such as land management strate-
gies and settlement patterns.

In July 1342, at the time around St Mary Magdalene’s day there was one of the heaviest
rains causing floods and soil erosion, labelled by modern research as a millennium event.*! We
have written evidence, for example, from Mainz, Frankfurt, Wiirzburg, Bamberg and Regens-

40 Schreg 2013a.
41 Bork et al. 2011; Bauch 2014; Herget — Zbinden 2017.
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burg of high water levels within the towns. At the site of Regensburg, where the Danube bridge
had been destroyed, there is a thick layer of river deposits dating back to the 14™ century.

Though the flood of St Mary Magdalene was by far the most severe one, there were other
inundations during the 14™ century. At the deserted town of Miinster in the southern Black
Forest, archaeological excavations also showed thick water-transported deposits dating to the
14™ century. According to the current state of research, the Upper Rhine and the Southern Black
Forest were outside the catchment of the flood of St Mary Magdalene.“? There is, however, evi-
dence from Esslingen, where written sources report of a landslide within the fortification walls
in the summer of 1342. A vineyard glided off and damaged one of the urban monasteries.*

It is quite hard to link archaeological traces to one specific event. For this reason, the dating
of soil erosion by radiocarbon dates in the Schénbuch forest to the 14™ century cannot be linked
to events of the summer of 1342, but is nevertheless a document for the clearance of forests
discussed above.

Conclusions

Looking at urban waters requires a perspective going beyond infrastructures. It is interesting to
see the interrelation between urbanisation and landscape changes. The urban needs for food,
energy and water had far-reaching effects, especially on the hydrology, which was, in turn, an
important factor for late medieval landscape changes. In order to understand the complete pic-
ture, we need the perspective of human ecosystems, which allows us to address the right ques-
tions and to develop appropriate research strategies.

lllustration Credits

Fig.1: Photo by Bahnmoeller [CC BY SA 3.0] via WikimediaCommons <https://commons.
wikimedia.org/wiki/File:Almkanal_Schacht_zum_Buergermeisterloch.jpg> (4. 7. 2019).

Fig.2: Graphic by Rainer Schreg.

Fig.3: Graphic by Rainer Schreg, after Arauner 2008 and early 19 century cadastral maps
[Urpositionsblitter]; base map: © OpenStreetMap-contributors.

Fig. 4: Courtesy of the Museum der Bayerischen Geschichte 2012-2015 [M-2012-1989-1_0];
photo: Archaios GmbH.

Fig.5: Graphic by Rainer Schreg, after Schdpplein 2016 fig. 60 and early 19" century cadas-
tral maps [Urpositionsblitter]; base map: © OpenStreetMap-contributors.

Fig. 6: Graphics by Rainer Schreg.

Fig. Photo by Rainer Schreg.

Fig. 8: Picture from the Stammbuch des Georg Pfinzing von Henfenfeld (1601-1653)
(PD, via WikimediaCommons <https://commons.wikimedia.org/wiki/File:T%C3 %
BChingen_-_Stammbuch-von-Georg-Pfinzing-von-Henfenfeld-1601-bis-1653.jpg>
(4.7.2019).

Fig.9: Graphic by Rainer Schreg.

Fig. 10: Graphic by Rainer Schreg.

)

42 Jenisch 2019.
43 Schreg 2013c.


https://commons.wikimedia.org/wiki/File:Almkanal_Schacht_zum_Buergermeisterloch.jpg
https://commons.wikimedia.org/wiki/File:Almkanal_Schacht_zum_Buergermeisterloch.jpg
https://commons.wikimedia.org/wiki/File:T%C3�&#8198;�%BCbingen_-_Stammbuch-von-Georg-Pfinzing-von-Henfenfeld-1601-bis-1653.jpg
https://commons.wikimedia.org/wiki/File:T%C3�&#8198;�%BCbingen_-_Stammbuch-von-Georg-Pfinzing-von-Henfenfeld-1601-bis-1653.jpg

262 —— Rainer Schreg

Bibliography

Arauner 2008: U. Arauner, Flusslandschaft der Donau und Siedlungsentwicklung aus hydrogeologischer Sicht, in:
J. Haberstroh — G. Riedel — B. Schonewald (eds.), Bayern und Ingolstadt in der Karolingerzeit, Beitrage zur
Geschichte Ingolstadts 5 (Ingolstadt 2008) 295-314.

Bauch 2014: M. Bauch, Die Magdalenenflut 1342 — ein unterschédtztes Jahrtausendereignis?, Mittelalter.
Interdisziplindre Forschung und Rezeptionsgeschichte. <http://mittelalter.hypotheses.org/3016> (4. 7. 2019).

Bockius 2002: R. Bockius (ed.), Die rémerzeitlichen Schiffsfunde von Oberstimm in Bayern, Monographien des
Romisch-Germanischen Zentralmuseums 50 (Mainz 2002).

Bork et al. 2011: H.-R. Bork — A. Beyer — A. Kranz, Der 1000-jdhrige Niederschlag des Jahres 1342 und seine
Folgen in Mitteleuropa, in: F. Daim — D. Gronenborn — R. Schreg (eds.), Strategien zum Uberleben.
Umweltkrisen und ihre Bewaltigung, Tagung des Rémisch-Germanischen Zentralmuseums, 19./

20. September 2008, Rdmisch-Germanischen Zentralmuseums-Tagungen 11 (Mainz 2011) 231-242.

Bos et al. 2011: K. I. Bos — V. J. Schuenemann - G. B. Golding — N. Waglechner - B. K. Coombes - J. B. McPhee -
S. N. DeWitte — M. Meyer — S. Schmedes - J. Wood - D. J. D. Earn — D. A. Herring — P. Bauer — H. N. Poinar -
J. Krause — H. A. Burbano, A Draft Genome of Yersinia Pestis from Victims of the Black Death, Nature.
International journal of science 478/7370, 2011, 506-510.

Castanet 2011: C. Castanet, River Management in the Middle Ages Taming the Loire, in: M. Carver - ). Klapsté
(eds.), The Archaeology of Medieval Europe Il. Twelfth to Sixteenth Centuries (Aarhus 2011) 98-70.

Codreanu-Windauer et al. 2008: S. Codreanu-Windauer — M. Leopold - J. Vdlkel, “Land unter in Regensburg” —
Spurensuche nach den historischen Hochwéssern, AJahrBay 2008, 166-168.

Eckoldt 1984: M. Eckoldt, Navigation on Small Rivers in Central Europe in Roman and Medieval Times,

IntJNautA 13, 1984, 3-10.

Ettel et al. 2014: P. Ettel — F. Daim — S. Berg-Hobohm — L. Werther — C. Zielhofer (eds.), GroBbaustelle 793. Das
Kanalprojekt Karls des GroRen zwischen Rhein und Donau, Mosaiksteine 11 (Mainz 2014).

Gawronski — Veerkamp 2017: J. Gawronski — J. Veerkamp, Amsterdamse waterbodems. Archeologische
Begeleidingen kadewerken en baggeren, Amsterdam (2012-2015), Amsterdamse Archeologische
Rapporten 93 (Amsterdam 2017).

Guichard et al. 2000: V. Guichard - S. Sievers - O. H. Urban (eds.), Les processus d’urbanisation a 'age du Fer.
Eisenzeitliche Urbanisationsprozesse (Glux-en-Glenne 2000).

Gunzelmann 2009: T. Gunzelmann, Bamberg als Stadt am Fluss im mitteleuropdischen Kontext, in: R.

Hanemann — K. Dengler-Schreiber (eds.), Im Fluss der Geschichte. Bambergs Lebensader Regnitz, Schriften
der Museen der Stadt Bamberg 49 (Baunach 2009) 11-50.

Hanemann — Dengler-Schreiber 2009: R. Hanemann — K. Dengler-Schreiber (eds.), Im Fluss der Geschichte.
Bambergs Lebensader Regnitz, Schriften der Museen der Stadt Bamberg 49 (Baunach 2009).

Herget — Zbinden 2017: ). Herget — E. Zbinden, Der meteorologische Super-GAU. Die Magdalenenflut vom Juli
1342 und ihre Folgen, Geographische Rundschau 69, 9, 2017, 40-48.

Jenisch 2019: B. Jenisch, Flutkatastrophen in mittelalterlichen Stadten am siidlichen Oberrhein, Peristyle,
<https://peristyle.ch/de/2019/03/04/erdbeben-feuer-wasser-und-andere-katastrophen/> (4. 7. 2019).

Knoll 2013: M. Knoll, Die Natur der menschlichen Welt. Siedlung Territorium und Umwelt in der historisch-
topografischen Literatur der Frithen Neuzeit, Histoire 42 (Bielefeld 2013).

Kroger et al. 2017: L. Kréger — L. Werther — A. Kirchner - C. Zielhofer — E. Leitholdt — M. Schneider - S. Linzen -
S. Berg-Hobohm - P. Ettel, FOSSATA MAGNA - Kanéle des 1. Jahrtausends n. Chr. und ihr Erkenntnispotential
fir die Hafenforschung, in: S. Kalmring — L. Werther (eds.), Hdfen im 1. Millennium AD.
Standortbedingungen, Entwicklungsmodelle und 6konomische Vernetzung. Plenartreffen im Rahmen des
DFG-Schwerpunktprogramms 1630 »H&fen von der Romischen Kaiserzeit bis zum Mittelalter« an der
Friedrich-Schiller-Universitat Jena, 19.-21. Januar 2015, Romisch-Germanischen Zentralmuseums —

Tagungen 31 = Interdisziplindre Forschungen zu den Hafen von der Rémischen Kaiserzeit bis zum Mittelalter
in Europa 4 (Mainz 2017) 61-80.

Lang — Schreg 1997: W. Lang — R. Schreg, Neues aus dem Geislinger Untergrund. Grabungen auf dem Geldnde
der Alten Post, Hohenstaufen/Helfenstein, Historisches Jahrbuch fiir den Kreis Géppingen 7, 1997, 9-32.

Marstaller 2009: T. Marstaller, Der Wald im Haus. Historische Holzgeriiste im Vorland der schwabischen Alb als
Quellen der Umwelt- und Kulturgeschichte, in: P. Riickert — S. Lorenz (eds.), Landnutzung und
Landschaftsentwicklung im deutschen Siidwesten. Zur Umweltgeschichte im spaten Mittelalter und in der
friihen Neuzeit, Veroffentlichungen der Kommission fiir geschichtlichen Landeskunde in Baden-
Wiirttemberg. Reihe B 173 (Stuttgart 2009) 59-76.

Marstaller 2012: T. Marstaller, Zu Lande und zu Wasser. Bauholzimporte des 12.-17. Jahrhunderts im mittleren
Neckarraum, Mitteilungen der Deutschen Gesellschaft fiir Archdologie des Mittelalters und der Neuzeit 24,
2012, 61-70.

Namouchi et al. 2018: A. Namouchi — M. Guellil — O. Kersten — S. Hansch — C. Ottoni — B. V. Schmid -

E. Pacciani - L. Quaglia — M. Vermunt — E. L. Bauer — M. Derrick — A. @. Jensen - S. Kacki — S. K. Cohn -


http://mittelalter.hypotheses.org/3016
https://peristyle.ch/de/2019/03/04/erdbeben-feuer-wasser-und-andere-katastrophen/

15 Human Impact on Hydrology =— 263

N. C. Stenseth — B. Bramanti, Integrative Approach Using Yersinia Pestis Genomes to Revisit the Historical
Landscape of Plague during the Medieval Period, Proceedings of the National Academy of Sciences 115, 50,
2018, E11790 <https://doi.org/10.1073/pnas.1812865115> (4. 7. 2019).

NieBen — Wollenberg 2019: I. Nieflen — D. Wollenberg, Aus Fluss wird Stadt — Die Stadtentwicklung im Osten von
Regensburg im Fokus von Hochwassern und Landgewinnung, Peristyle, <https://peristyle.ch/de/2019/03/
04/erdbeben-feuer-wasser-und-andere-katastrophen/> (4.7. 2019).

Paffgen 2013: B. Péffgen, Das Stadtewesen in Bayern um 1200 — Bemerkungen zum Forschungsstand
vornehmlich in Altbayern und Schwaben, in: R. Réber - K. Igel - M. Jansen — J. Scheschkewitz (eds.), Zum
Wandel der Stadt um 1200. Die bauliche und gesellschaftliche Transformation der Stadt im Hochmittelalter,
Materialhefte zur Archdologie in Baden-Wiirttemberg 96 (Stuttgart 2013) 149-177.

Schmidt et al. 2018: ). Schmidt — L. Werther — C. Zielhofer, Shaping Pre-modern Digital Terrain Models: The
Former Topography at Charlemagne’s Canal Construction Site, PLoS ONE 13, 7, 2018, e0200167 <https://
doi.org/10.1371/journal.pone.0200167> (4.7. 2019).

Schmid 2007: D. Schmid, Entdeckungen. Stadtarchdologie in Ulm. Begleitheft zur Austellung des Archdologischen
Landesmuseums Baden-Wiirttemberg, des Landesamtes fiir Denkmalpflege und des Ulmer Museums im
Ulmer Museum, 17. November 2007 bis 30. Marz 2008, Archédologische Informationen aus Baden-
Wiirttemberg 54 (Stuttgart 2007).

Schmidt - Riedel 2008: G. Schmidt — G. Riedel, Im Siidwesten nicht Neues? Die Ausgrabung Spitalstrafie 4 in
Ingolstadt, AJahrBay, 2008, 143-145.

Schopplein 2016: R. Schopplein, Die hochmittelalterliche Stadtmauer der Bamberger Inselstadt unter besonderer
Beriicksichtigung der Ergebnisse der Ausgrabung ,,Am Kranen 14“, Forschungen des Instituts fiir
Archéologie, Denkmalkunde und Kunstgeschichte 3 (Bamberg 2016).

Schramedei — Brunnacker 1992: R. Schramedei — K. Brunnacker, Zur Hydrogeographie im Bereich des Oppidums,
in: F. Maier — U. Geilenbriigge - E. Hahn - H.-). Kéhler — S. Sievers (eds.), Ergebnisse der Ausgrabungen
1984-1987 in Manching, Die Ausgrabungen in Manching 15 (Stuttgart 1992) 419-427.

Schreg 2003: R. Schreg, Struktureller Wandel des Verkehrs als Forschungsproblem der Archdologie. Die These
vielfaltiger Veranderungen im Verkehrswesen wahrend der staufischen Zeit, Mitteilungen der Deutschen
Gesellschaft fiir Archdologie des Mittelalters und der Neuzeit 14, 2003, 65-70.

Schreg 2006: R. Schreg, Dorfgenese in Siidwestdeutschland. Das Renninger Becken im Mittelalter, Materialhefte
Zur Archéologie in Baden-Wiirttemberg 76 (Stuttgart 2006).

Schreg 2009a: R. Schreg, Das ldandliche Umfeld des mittelalterlichen Ulm — eine umwelthistorisch-
archdologische Perspektive, in: U. Gross — A. Kottmann — J. Scheschkewitz (eds.), Frithe Stddte — Friihe
Pfalzen. Neue Forschungen zu zentralen Orten des Friih- und Hochmittelalters in Siiddeutschland und der
Nordschweiz. Ergebnisse eines Kolloquiums am 28. und 29. April 2009 im Rathaus zu Ulm, Archdologische
Informationen aus Baden-Wiirttemberg 58 (Stuttgart 2009) 74-92.

Schreg 2009b: R. Schreg, Die mittelalterliche Siedlungslandschaft um Geislingen — eine umwelthistorische
Perspektive, in: H. Gruber (ed.), “in oppido Giselingen...” 1108-2008. Acht Vortrage zum 900jahrigen
Jubildum von Geislingen, Veroffentlichung des Stadtarchivs Geislingen 26 (Geislingen 2009) 9-96.

Schreg 2009c¢: R. Schreg, Siedlungen in der Peripherie des Dorfes. Ein archdologischer Forschungsbericht zur
Frage der Dorfgenese in Stidbayern, Bericht der Bayerischen Bodendenkmalpflege 50, 2009, 293-317.

Schreg 2009d: R. Schreg, Wasser im Karst: Mittelalterlicher Wasserbau und die Interaktion von Mensch und
Umwelt, Mitteilungen der Deutschen Gesellschaft fiir Archdologie des Mittelalters und der Neuzeit 21, 2009,
11-24.

Schreg 2009e: R. Schreg, Hiilen und Tuff — Der Mensch und das Wasser auf der Schwabischen Alb, Jahrbuch des
Heimat- und Altertumsvereins Heidenheim 13, 2009, 28-44.

Schreg 2013a: R. Schreg, Die Entstehung des Dorfes um 1200: Voraussetzung und Konsequenz der Urbanisierung,
in: R. Rober — K. Igel = M. Jansen — J. Scheschkewitz (eds.), Zum Wandel der Stadt um 1200. Die bauliche
und gesellschaftliche Transformation der Stadt im Hochmittelalter, Materialhefte zur Archdologie in Baden-
Wiirttemberg 96 (Stuttgart 2013) 47-66.

Schreg 2013b: R. Schreg, Verkehr und Umwelt — Herausforderungen und Interessenskonflikte in Mittelalter und
friiher Neuzeit, in: T. Fischer — H. G. Horn (eds.), Straflen von der Friihgeschichte bis in die Moderne.
Verkehrswege —Kulturtrager — Lebensraum, Akten des Interdisziplindren Kolloquiums Koln Februar 2011,
ZAKMIRA-Schriften 10 (Wiesbaden 2013) 147-167.

Schreg 2013c: R. Schreg, Bodenerosion 1342 — ein Rechtsstreit in Esslingen, Archaeologik 19. 1. 2013, <https://
archaeologik.blogspot.com/2013/01/bodenerosion-1342-ein-rechtsstreit-in.html> (4. 7. 2019).

Schreg 2018: R. Schreg, Mdonche als Pioniere in der Wildnis? Aspekte des mittelalterlichen Landesausbaus, in:
M. Krdtschmer — K. Thode - C. Vossler-Wolf (eds.), Kloster und ihre Ressourcen. Riume und Reformen
monastischer Gemeinschaften im Mittelalter, RessourcenKulturen 7 (Tiibingen 2018) 39-58.

Schreg 2019: R. Schreg, Plague and Desertion — a Consequence of Anthropogenic Landscape Change?
Archaeological Studies in Southern Germany, in: M. Bauch - G. J. Schenk (eds.), The Crisis of the


https://doi.org/10.1073/pnas.1812865115
https://peristyle.ch/de/2019/03/04/erdbeben-feuer-wasser-und-andere-katastrophen/
https://peristyle.ch/de/2019/03/04/erdbeben-feuer-wasser-und-andere-katastrophen/
https://doi.org/10.1371/journal.pone.0200167
https://doi.org/10.1371/journal.pone.0200167
https://archaeologik.blogspot.com/2013/01/bodenerosion-1342-ein-rechtsstreit-in.html
https://archaeologik.blogspot.com/2013/01/bodenerosion-1342-ein-rechtsstreit-in.html

264 —— Rainer Schreg

14 Century. “Teleconnections” between Environmental and Societal Change?, Das Mittelalter. Perspektiven
medidvistischer Forschung. Beihefte 13 (Berlin 2019), 221-246.

Schwarz 1989: K. Schwarz, Archdologisch-topographische Studien zur Geschichte frithmittelalterlicher Fernwege
und Ackerfluren im Alpenvorland zwischen Isar, Inn und Chiemsee, Materialhefte zur Bayerischen
Vorgeschichte. Reihe A 45 (Kallmunz 1989).

Stegmaier — Wahr 2009: G. Stegmaier — ). Wahr, Zu den geodkologischen Rahmenbedingungen fiir die
préhistorische Besiedlung des Heidengrabens und der Vorderen Alb, Fundberichte aus Baden-
Wiirttemberg 30, 2009, 125-134.

Szab6 1977: T. Szabd, StraSenbau und Strafiensicherheit im Territorium von Pistoia (12.-14. Jh.). Untersuchungen
zur Verkehrspolitik einer mittelalterlichen Kommune, Quellen und Forschungen aus italienischen Archiven
und Bibliotheken 57, 1977, 88-137.

Szab6 1999: T. Szabd, Verdnderung des Reisens — Wandel der Welt: ein Proze3 wechselseitiger Beziehungen, in:
Gesellschaft fiir Staufische Geschichte (eds.), Reisen und Wallfahrten im Hohen Mittelalter, Schriften zur
staufischen Geschichte und Kunst 18 (Goppingen 1999) 38-65.

Ungerer-Heuck 1989: K. Ungerer-Heuck, Die Pfahljochbriicke bei Horb-Neckarhausen, Landkreis Freudenstadt,
DenkmPflBadWiirt 18, 1989, 145-147.

Untermann 2009: M. Untermann (ed.), Wasserbau in Mittelalter und Neuzeit, Mitteilungen der Deutschen
Gesellschaft fiir Archdologie des Mittelalters und der Neuzeit 21, 2009.

Werther — Kréger 2017: L. Werther - L. Kroger, Medieval Inland Navigation and the Shifting Fluvial Landscape
between Rhine and Danube (Germany), European Journal of Post-Classical Archaeologies 7, 2017, 65-96.

Zillner 1864: F. V. Zillner, Die WaB3erleitung der Alm. Kurze Geschichte und Beschreibung, Mitteilungen der
Gesellschaft fiir Salzburger Landeskunde 4, 1864, 5-129.



