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Abstract. The Elster-Pleie floodplain south of Leipzig has undergone significant hydromorphological changes over the past
centuries, influenced by both natural processes and anthropogenic interventions. This study employs high-resolution LiDAR-
based fluvial-geomorphological mapping (1x1 m resolution) and old maps analyses to reconstruct past river dynamics and
identify shifts in channel morphology. Geomorphological mapping reveals an earlier, more dynamic floodplain characterized
by meandering and anabranching channels, which transitioned into a system of stabilized, largely immobile watercourses.
Comparative analyses of old maps spanning from the 16th to the 20th century indicate a gradual reduction in river sinuosity
and lateral migration, coinciding with increasing human modifications such as mill races, timber rafting canals, and flood
protection measures. Key transformations include the straightening of channels, floodplain aggradation, and the impact of
open-cast lignite mining in recent centuries. The study highlights the complex interplay of climatic fluctuations, sedimentary
processes, and anthropogenic activities in shaping the floodplain’s evolution. Understanding these long-term dynamics provides

crucial insights for contemporary river restoration and flood management strategies.

Copyright statement. CC-BY-4.0

1 Introduction

Floodplains and riverine areas are crucial to ecological sustainability in Europe (European Parliament and Council of the
European Union, 2000). However, the anthropogenic restructuring of rivers and floodplain landscapes in Central Europe is
evident (Tockner et al., 2022). Pristine riverine systems are now rare. In Germany, the floodplain status report highlights the
urgent need for revitalization (Koenzen et al., 2021). In accordance with the guidelines for the revitalization of floodplains,
reference models are indispensable. To evaluate a potentially natural condition, the historical development of the river should

be examined (Koenzen, 2005; Maal} et al., 2021). In addition to their natural characteristics and functions, floodplains and
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riverine areas are closely related to the history of the cultural landscape of Central Europe (Hein, 2020; Brown et al., 2018),
and the remnants of these areas are considered valuable for protection (Council of the European Union, 1992).

Knowledge about historical river changes provides critical information for contemporary river management and restoration
efforts (Leopoldina, 2024). By understanding past river dynamics, sedimentation patterns, and floodplain evolution, the de-
velopment of strategies can improve ecological resilience (Brown et al., 2018; Hein et al., 2016; Maaf et al., 2018). These
historical perspectives are essential for the implementation of adaptive management practices in the face of climate change and
anthropogenic pressures (Heyden and Natho, 2022; Serra-Llobet et al., 2022). Typically, changes in river pattern and fluvial dy-
namics are often influenced by hydroclimatic factors (Macklin and Lewin, 2019; Notebaert and Verstraeten, 2010). Variations
in precipitation levels and changes in vegetation cover can lead to alterations in river discharge and sediment supply, which in
turn affect the morphology and course of rivers (Macklin et al., 2006; Benito et al., 2008). In general, these climatic changes
can result in the reshaping of river landscapes over time, impacting ecosystems (Broothaerts et al., 2013; Sendek et al., 2021)
and human activities (Brandolini and Carrer, 2021; Winiwarter et al., 2013). In particular, in urban settings, the interactions
between humans and floodplains are complex and interconnected (Haase, 2003; NieB3en, 2020; Hohensinner et al., 2013a).
However, on a Holocene scale, a potential equilibrium state of river morphodynamics is under debate and responses of external
drivers are discussed to be nonlinear (Elznicov4 et al., 2023).

Changes in floodplain dynamics during the Holocene, especially late Holocene climatic variations, have left terrain land-
forms and river channel patterns that are still preserved today (Schirmer et al., 2005; Schielein et al., 2011). The Little Ice Age
(LIA; 1250-1860 AD), a period of relatively cooler and wetter climate in Central Europe (Wanner et al., 2022; Biintgen et al.,
2011b) from the late Middle Ages to the nineteenth century, significantly influenced fluvial processes, driving increased fluvial
erosion, lateral reworking, and aggradation in riverine systems (Macklin and Lewin, 2008; von Suchodoletz et al., 2022, 2024).
However, the response of fluvial systems to climatic changes during the LIA seems to be variable both spatially and temporally
(Rumsby and Macklin, 1996; Elznicova et al., 2023).

Apart from climatic variations, catchment-scale variability in land use, terrain openness, and geomorphological connectiv-
ity drive the fluvial system due to varying sediment supply and discharge peaks in frequency and magnitude, and therefore
human-environment interactions are decisively modifying fluvial dynamics (Brown et al., 2009; von Suchodoletz et al., 2024;
Dotterweich, 2008; Dreibrodt et al., 2023; Hoffmann et al., 2010; Ballasus et al., 2022; David et al., 2024). Since at least the
Middle Ages, most rivers in Central Europe have been subject to anthropogenic alteration (Hoffmann, 2010). The construction
of mill races transformed tributaries and branches and brought them under anthropogenic control, or entirely new channels
were created to harness hydropower. Hydropower facilities incorporating water wheels, ponds, diversion channels, and dams
greatly influenced sediment transport and flow velocity (Walter and Merritts, 2008; Werther et al., 2021a). Even after the aban-
donment of active mills or weirs, geomorphological adaptation processes can still be observed (Vetter, 2011; Buchty-Lemke
and Lehmkuhl, 2018). Rivers also played an important role as transportation routes, and timber rafting strongly influenced
river morphology by removing obstacles and straightening river courses. Consequently, it is difficult to discern the individual
impacts of human actions, climate variations, and inherent landscape system factors as forces of change (Knox, 2006; Brown

et al., 2021; Candel et al., 2018; Macklin and Lewin, 2008; Notebaert et al., 2018).
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In the past, Leipzig’s waterways were of interest to many scientists in both archaeology and history, not least because it
was difficult to understand their formation (Arnhold, 1964; Grebenstein, 1959; Kiias, 1976). Early research in Leipzig began
with the Déhne family, who managed the city’s waterworks in the 18th century. Their interest in the watercourses was already
directed towards the city’s water quality. At the beginning of the twentieth century, the town historian Ernst Miiller collected
many sources on the city’s water supply. In particular, he answered questions of water usage rights on the Pleile mill race
arising from mediaeval contracts (Stadtarchiv Leipzig, 0501, NL, Ernst Miiller, Nr. 69). Later, the archaeologist Herbert Kiias
and the hydraulic engineer Georg Grebenstein used his collection to work on the question of the original courses of the rivers.
The water network of the Leipzig basin was characterized by a multitude of meandering and anastomosing rivers (Makaske,
2001), which were used, transformed, and realigned, which makes reconstruction more challenging. Both attempted to create
a map as a reconstruction of the medieval city, which included watercourses as a vital part of the city’s economy; e.g. mill
races were dug to provide sufficient hydropower to operate mills and provide potable water (Grebenstein, 1959; Kiias, 1976).
In recent historical research, the earliest churches and burgwards of the region were linked with the early medieval settlement
pattern that is centered along the river courses between Merseburg and Taucha (West-East), as well as Schkeuditz and Pegau
(North-South) (Cottin, 2015b). The activities of Leipzig’s monasteries and university in urban and suburban areas imply an
early use of the watercourses by these organizations (Biinz and John, 2015; Gornig, 2023; Sembdner, 2010). However, more
emphasis needs to be placed on the impact of these institutions on the rivers. Previous research on the water courses has thus
shifted from questions of water quality to usage rights and to increasingly urgent questions of the origins of the city’s layouts
and urban-rural interdependencies (Cottin, 2015a, b). The main findings are that the rivers were altered and modified in the
Middle Ages, which caused issues with floods and droughts in the early modern period. The primary objectives of managing
the water were to operate the water mills, which played a crucial role in providing food for the urban residents (Hardt and
Lohse, 2025). In consequence, the question that arises is when and whether these human activities have caused a change in
river dynamics, even in a floodplain with a complex system of natural water courses such as in Leipzig. By the end of the 15th
century, a complex system of ditches, weirs, and millraces had been created which was looked after, adapted and expanded over
centuries, for instance through the establishment of a piping system begun in 1496, or by building a canal for timber rafting
branching off from the Weil3e Elster river near Pegau restructuring the Batschke river from 1608-1610 (Andronov et al., 2005).
Today we observe a stable river water network with fixed courses.

In this study, we aim to address the following research questions:

(1) How active and dynamic was the Elster-Pleife floodplain south of Leipzig in the past, as determined through systematic
LiDAR-based geomorphological mapping?

(i1) When did the transition from a highly mobile river system to a more stabilized channel network occur, based on quanti-
tative historical map analyses?

(iii) What were the primary drivers that influenced the stabilization and transformation of the floodplain?
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2 Study area

The study area (Fig. 1B) encompasses the floodplain in the southern region of Leipzig (c. 20 km?). The floodplain situated
in the southern part of Leipzig extends up to 4 kilometers in width and comprises the inundation zones of the Weille Elster,
Pleife, along with the PauBnitz and Batschke rivers. The Weifle Elster and the Pleife rivers flow through this area, forming a
watercourse junction that is accompanied by the Elster-Pleifle floodplain forest. We restricted our study area to the Holocene
floodplain, as identified and delimited from the the geological map, the lithofacies map and the present topography (Haase
and Gliser, 2009). To the north, the Palmgartenwehr, which marks the transition of the Elster flooding canal (Elsterflutbett)
into the Weille Elster river, defines the boundary. The southern boundary is marked by the post-mining lakes Cospudener See
and Markkleeberger See, beyond which lies a landscape heavily influenced by open-cast lignite mining (Haase et al., 2002;
Berkner, 2019). Positioned in the rain shadow of the Harz Mountains (Fig. 1A), Leipzig receives an annual rainfall of approx-
imately 500-550 mm, with a slight maximum during the summer months. Recent years have witnessed a trend of increasing
temperatures and occasional episodes of intense drought, influencing tree-ring growth patterns (Schnabel et al., 2021). In the
headwater regions of the Weille Elster and Pleifle rivers, annual precipitation reaches about 900 mm, with a pronounced peak
in the summer. The WeiRe Elster river, stretching roughly 250 km and draining an area of about 2900 km?, is the main stream
traversing the Leipzig Basin (MQ around 17 m?/s). Originating in the Czech Elster Mountains and discharging into the Saale
river near Halle, this river is a third-order branch in the Elbe river network (von Suchodoletz et al., 2022). Around Leipzig,
the WeiBe Elster river merges with the PleiBe river (MQ around 2 m?/s), a lowland river currently measuring about 90 km in
length, although it extended about 115 km before 20th-century coal mining (Haikal, 2001; Tinapp et al., 2020). Its valley is
notably narrower, about half the width of the Weille Elster river’s, south of Leipzig. Leipzig is located in the Leipzig Basin and
belongs to the North German Lowlands, which received their main geomorphological features through glacial and periglacial
overprinting in the Quaternary period (Eissmann, 2002; Denzer et al., 2015). The morphology of the wide valley is charac-
terized by gravel terraces from the Saalian glaciation and partly also from the Weichselian glaciation. Older fluvial deposits
underlie the younger sediments and are not visible at the surface (Eissmann, 2002). Outside, the valleys, the terrain surface in
the larger area exhibits localized remnants of Saalian terminal moraines manifesting as ridges and hills (Eissmann, 2002). The
ground moraine plains are predominantly overlain by sandy loess (Lehmkuhl et al., 2021; Haase et al., 2007). Characteristic
soil types in those areas are Cambisols, (Albe-) Luvisols and Stagnosols (Landesamt fiir Umwelt, Landwirtschaft und Geolo-
gie, 2020). Since the latter part of the 20th century, numerous researchers have concentrated on understanding the development
of the Holocene floodplains associated with rivers near Leipzig (Neumeister, 1964; Hindel, 1967; Tinapp, 2002; Fuhrmann,
2005; Tinapp et al., 2019; von Suchodoletz et al., 2022). Their studies generally focused on insight into significant changes
in floodplain sedimentation, climatic changes, and the dynamics of human settlements during the entire Holocene. However,
Ballasus et al. (2022) highlighted ongoing discussions regarding the spatio-temporal dependencies of human influence within
terrestrial watersheds and the subsequent floodplain aggradation. Unlike the Weile Elster river floodplain (Mol, 1995; Tinapp,
2002; von Suchodoletz et al., 2022, 2024), which has been investigated more thoroughly, the sedimentary structure of the

Pleile river floodplain remains inadequately explored (Tinapp et al., 2019). Regarding the Pleife river, flood loam deposits of
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approximately 2.5 m were identified, with only about 1 m accumulated since the Slavic era (Neumeister, 1964; Tinapp et al.,
2019). Also, Tinapp (2002) noted increased flood loam accumulation starting around the beginning of the 9th century in the
Weille Elster floodplain. Regarding a standard Holocene floodplain sediment stratigraphy, the oldest Holocene sediments in the
lower Pleifle valley are peat deposits that developed in small depressions of the Weichselian valley floor during the Preboreal
period (Neumeister, 1964; Hindel, 1967; Tinapp et al., 2019). Organic sediments in the same stratigraphic position are also
known from the lower Weile Elster river valley (Hiller et al., 1991; Mol, 1995; Tinapp, 2002), and organic deposition since that
period is also known from other catchments in Central Germany (Kirchner et al., 2022; Litt, 1992). Probably wetter conditions
and higher groundwater levels in the valleys during the Preboreal resulted in the formation of many small peat layers on the
Weichselian fluvial sediment base. On top of these, several layers of alluvial overbank fines exist, featuring intervals of dimin-
ished sediment accumulation or increased soil development. Typical soil types in the floodplains are Gleysols and Fluvisols
with varying properties (e.g. mollic, cambic), (Haase et al., 2000; Landesamt fiir Umwelt, Landwirtschaft und Geologie, 2020).
Fluvial geomorphological processes are a crucial key for analyzing changes in land surface and land use patterns over time. For
example, subsurface information were used in a quantitative modeling to depict the paleorelief of Leipzig’s city center (Grimm
and Heinrich, 2019). Fluvial processes also created landscape segments with select value for nature conservation today. Cur-
rently, 13% of the urban area of Leipzig is designated as a landscape protection area, with about half of these areas belonging
to the SAC area (Special area of conservation; FFH - Flora-Fauna-Habitat) Leipziger Auensystem (Scholz et al., 2022). As a
result, a significant portion of the areas within the floodplain is subject to special protection status and under a riperian forest
cover, which helps to preserve surface structures. The southern floodplain forest (also known as Leipziger Ratsholz) has be-
longed to the city of Leipzig since 1543 AD. Previously, it had been expanded and maintained by the Augustinian monastery
of St. Thomas for over three centuries (Lange, 1959; Rehm, 1996). The forest history of the 19th and 20th centuries shows the
spatial consistency of forest distribution. Only the change in management from the former coppice-with-standard to high forest
management in the second half of the 19th century influenced the tree species composition (Gléser, 2005; Haase and Gléser,
2009). The long-term continuity of the forest stand, diversity of tree species, and the history of land use establish the Leipzig
floodplain forest as a hotspot of biodiversity with national significance (Wirth et al., 2021).

3 Material and Methods

3.1 Data

3.1.1 Digital Geodata

Digital Terrain Model (DTM)

High-resolution airborne laser scanning data were provided by the State Office for Geoinformation and Surveying Saxony
(GeoSN, 2018). We used the derived 1 x 1 m spatial resolved DTM, which was recorded on February 13th and 14th, 2018
(Tab. 1). It has a height accuracy of + 0.2 m and is suitable for the mapping of fluvial geomorphological structures (Kokalj and
Hesse, 2017).
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Figure 1. Geographical context of the study area. A) Location of Leipzig within Germany marked by red star. 20x20 m DTM data from
Sonny (2021). B) Local Context of the Weisse Elster-Pleile floodplain south of Leipzig. Dark blue lines indicate major rivers, bright blue
line indicate tributaries and anthropogenic channels. (1x1 m LiDAR DTM by GeoSN (2018)). EPSG:25832
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Digital Orthophoto (DOP)
A high-resolution aerial image (0.2 x 0.2 m spatial resolution) was provided by the State Office for Geoinformation and
Surveying Saxony (GeoSN, 2021). The DOP is also available in 2x2 km grid cells, and the recordings from the study area
cover the period between April 21st and April 27th, 2021 (Tab. 1). We used the DOP for the manual verification of mapped
structures, for example, to identify current waterbodies.

Open Street Map (OSM)
The Open Street Map layer was used to manually verify that mapped structures were not incorrectly assigned to anthropogenic
tracks and paths. For this purpose, an XYZ-tile integration (Table 1) of OSM with continuously updated data was used (OSM,
2021).

3.1.2 Old Maps

The purposes of the variety of old maps, that show Leipzig and its surroundings differ considerably over the course of time
(Ebeling, 1999; Schneider, 2006; Renes, 2016). Starting with first land surveys in the 16th century, which were financed by the
Saxon rulers to measure their territories, the maps of the 17th and 18th century contain detailed views of the city, which usually
include the rivers, but lack detailed sketches of the mills, or plans of the entire catchment of the rivers. However, most of
them are not drawn geometrically. With the help of modern geometrical measurements, the first precise maps in a geographical
sense emerged, in the 19th century. This way, maps were created either for detailed views on river structures or for overviews
of whole countries (Witschas, 2002; Meyer, 2007). For this study, we have chosen the maps that offer the most comprehensive
overview of the rivers in the floodplain and are the most accurate in geodetic terms. The Oder-Zimmermann map of Leipzig
is a colored, hand-painted map. The basis for this map that was created was a land survey of the Saxon elector August I. As
the elector had a penchant for cartography, his cartographs were equipped with the techniques and knowledge of the time. In
1585, his successor Christian I. ordered Matthias Oder to create the map discussed. In 1595, Oder hired his cousin Balthasar
Zimmermann for support. After Oder’s passing, Zimmermann continued working on the map until his death in 1633 or 1634.
Hence, the name Oeder-Zimmermann (Wiegand, 2014). This is why the Oder-Zimmermann map is geometrically accurate
and remained unrivalled in its precision until the late 18th century (Blaschke, 2002). The Oder-Zimmermann was drawn in
1:53,333. The next selected maps are the mileage sheets (Sdchsische Meilenblditter) of Saxony, which were produced for the
Saxon electors between 1780 and 1806. The maps (map sheets 18, 19, 27) showing the study area are from 1802 to 1806 and
were drawn with a spatial scale of 1:12,000. This hand-printed map is digitally accessible and importable into GIS. For easy
reproducibility, we have chosen the georeferenced wms-version (WebMapService) (Historischer Dienst Sachsen, 01.05.2007).
The Ordnance Survey Maps (Messtischbldtter; 1:25,000) were created between 1887 and 1928 for a land survey by the Royal
Saxon General Staff (until 1918) and German Reich Office for Land Survey Saxony (after 1918)(GeoSN, 2025). The maps
covering Leipzig (sheets 4639 and 4640), originate from the renewal series of the 1930s (sheets that cover Leipzig were first
drawn in 1907/1908 and updated in 1939/1941), after the Elsterflutbett and Elsterflutbecken (both artificial water retention
basins) had been built. As an additional old map for discussing the aim of the study, we refer to the map called the nun’s

miller survey (Nonnenmiillerplan, Tab. 1), which was created in 1682 by the miller of Leipzig’s Nonnenmiihle, a mill that
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once belonged to the nunnery of St. George. This old map is not suitable for georeferencing and will therefore not be further
quantitatively evaluated, but it does show the entire study area. This old map has not yet been included in any historical study,
apart from a visualization in a work on the floodplain depicting the rafting site south of the city (Liebmann, 2023). The map has
an imprint claiming that it shows the Pleie and Weisse Elster rivers with their mills, weirs, meadows and forests between the
city of Leipzig, Connewitz, Grozschocher and the Rosental (Tab. 1). The most important features of this map are the colored

depictions of the forests, meadows and the rivers surrounded by rows of tree to explore the early modern landscape.
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Figure 2. Section of the study area (Pleifle floodplain) with examples for visibility classes. Location of the section is shown in Fig. 4A as

panel E. Background layer: DTM 1x1m (GeoSN, 2018). EPSG:25833

3.2 Methods
3.2.1 Geomorphological Mapping

195 Digital Terrain Models (DTMs) are used not only in geography and geomorphology, but also, for example, in archaeology,
hydrology, forestry, and disaster risk management (Hesse, 2010; Ninfo et al., 2016; Teofilo et al., 2019; van der Meulen et al.,
2020). Geomorphological structures were visualized using a hillshade of the DTM with contrast enhancement by two-fold
exaggeration (Kokalj and Hesse, 2017). Furthermore, we used the local cumulative cut stretch to flexibly map different topo-
graphic areas. Smaller paths and trails can have a strong similarity to river channels in the DTM and hillshade. To distinguish

200 them from each other, we used the OSM, where official roads and (sometimes unofficial) paths are marked. In addition, we
included indications of unofficial trails or paths from the DOP. Relics of buildings or other construction structures were also
excluded in this way (Schmidt et al., 2018). The mapping was carried out with three mapped classes based on the size and
subjective distinctness of the structure (classes: strong, medium, weak visibility; see example in Fig. 2). We focused on the
structural diversity that is directly related to fluvial dynamics: natural levees, crevasse channels and splays, meanders and

205 oxbows and backflow channels (Beckenbach, 2016; Kirchner et al., 2018; Schirmer et al., 2005; Wierzbicki et al., 2013, 2020).

10
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3.2.2 Georeferencing and Vectorization of Old Maps

The 20th century ordnance survey maps and the early 19th mileage sheets were digitally available as georeferenced raster
layers (Fig. 3). We verified the accuracy and precision against additional geo data (DEM, OpenStreetMap, etc.). Only the early
17th century Oder-Zimmermann map had to be processed. We georeferenced this old map using the regressive-iterative GIS-
reconstruction method (Hohensinner et al., 2013b) by using riverine structures (rivers and mill races), hydraulic constructions
(weirs and mills) and infrastructure (roads and bridges) to project the maps onto a coordinate system in a Geoinformation
system (QGIS) (see Tab. 1). The georeferencing procedure follows the standardized guideline incl. metadata storage (Schmidt
et al., 2024). Following the principle “two steps back, one step forward” (Hohensinner et al., 2013b), both the ordnance survey
and mileage sheets helped to determine the locations of these fixed points on the Oder-Zimmermann map for georeferencing.
In this approach, one moves step-by-step back in time, in order to be able to validly use the fixed points and their location from
younger maps to older maps. At the same time, the mapped features get revised from old to young. The vectorization of the
rivers on the old maps was likewise carried out in a standardized form (Schmidt et al., 2024). For reasons of comparability, the
rivers were drawn as lines (Tab. 2). As a result, we obtained several layers depicting the rivers at a certain point in time (for

each old map one layer).

11
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4 Results
4.1 Fluvial Geomorphology

In total, 1,306 geomorphological structures with an overall length of 116 km were mapped in the study area (Fig. 4A and 8).
In particular, the central area between the Weille Elster and Pleilie rivers shows a high density of structures. In contrast, the
peripheral areas of the floodplain are more heavily modified due to anthropogenic use (park, recreational areas, building areas,
infrastructure, etc.), so that natural fluvial structures often become blurry for recording purposes. The majority of all structures
were found along the PauBnitz and the Plei3e rivers (Fig. 7). The percentage of structures with medium to weak visibility is
the highest, whereas the relative amount of strong visibility structures is rather low (Fig. 6). The floodplain areas surrounding
the Weille Elster and Pleil3e rivers are slightly elevated by 0.5 m compared to the central section of the Elster-Pleifle floodplain

(Fig. 5). The central section is traversed by the Paufinitz and Batschke rivers.
4.1.1 Weisse Elster river

Although the floodplain area along the Weil3e Elster river has a strong anthropogenic overprint, so that relatively few structures
can be found (Fig. 4A), two sections stand out. At one location, the recent Weille Elster river is enclosed by the Zickmantel
Mill Canal (Zickmantelscher Miihlgraben) and the Stille Wasser, which occupy a former meander loop of the Weille Elster
river (Fig. 4B). Both have a distinct curved shape of an old river channel. The western part was part of the water supply for
the Knauthain mill race. The canal begins west of the Weille Elster river and flows northwest into the Knauthain Mill Canal,
with a generally straight path. Between the canal and the Weille Elster river, further meandering structures are visible, while
upstream the Weille Elster river follows a straight course, intersecting older channel features, mostly in forest-covered areas,
with some in allotment gardens. Another interesting feature can be observed further south near Leipzig’s Windorf district.
Here, a loop structure touches the Weile Elster river and is intersected by a small channel, suggesting this section as part of an
older meander generation (Fig. 4B). The mapped structures along the Weille Elster river are of strong visibility and are likely
its former meanders. Most of these oxbows are filled with water today (oxbow lakes). Using GIS, the widths of the structures
were assessed, ranging between 20 and 25 meters. The old oxbows exhibit typical meandering shapes, featuring steep cut banks
and smooth point bars, showcasing natural riverine processes. Along the old meanders, natural levees can be found, indicating
relatively low lateral dynamics. Additionally, at one location, remnants of a crevasse splay can also be found. The weak and
medium visibility structures indicate rather small backflow channels. Though, the preservation due to anthropogenic alteration

is rather poor.
4.1.2 PauBnitz river

Almost the entire PauB3nitz floodplain area is forest-covered today. Due to its conservation-effect, the diversity and number of
fluvial-geomorphological structures are therefore very high in the area (Fig. 7). Multiple former channel structures are visible.

These structures connect to the current course, indicating an alignment over time (Fig. 3D). In the southern region, old meander
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Figure 3. Sections of the study area with georeferenced old maps and the LIDAR DEM (Tab. 1 with vectorized rivers and channels (Tab.
2. A) Oder-Zimmermann (1585-1633 AD); B) Meilenblitter von Sachsen, Berliner Exemplar (1802 AD); C) Messtischblitter (1930 AD);
LiDAR DEM with mapped fluvial geomorphologic structures. EPSG:25832
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Figure 4. Classified vectors of geomorphological mapping based on the LIDAR DTM. A) Total study area with main tributaries. Positions
of the enlarged sections are indicated with gray boxes. Location of topographic cross-section of P1 is shown in panel A. B) Enlarged section
of the Weisse Elster river zone with remnants of palacomeanders. C) Enlarged section of the Batschke zone with natural levees and oxbows.
D) Enlarged section of the Pleifle river zone (post confluence with Batschke river) with remnants of palaeomeanders. The legend for vectors

from panel A is valid to panel A-D. Location of panel E refers to Fig. 2. DEM in A-D by (GeoSN, 2018). EPSG:25833
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Figure 8. Study area with vectorized rivers and channels from the old map collection (Tab. 2). The geomorphological mapping based on the

LiDAR DTM (see Fig. 3). EPSG:25832

19



































https://geoviewer.sachsen.de/mapviewer/resources/apps/hika/index.html?lang=de
https://geoviewer.sachsen.de/mapviewer/resources/apps/hika/index.html?lang=de
https://geoviewer.sachsen.de/mapviewer/resources/apps/hika/index.html?lang=de
https://geoviewer.sachsen.de/mapviewer/resources/apps/hika/index.html?lang=de
https://geoviewer.sachsen.de/mapviewer/resources/apps/hika/index.html?lang=de
https://geoviewer.sachsen.de/mapviewer/resources/apps/hika/index.html?lang=de
https://geoviewer.sachsen.de/mapviewer/resources/apps/hika/index.html?lang=de
https://geoviewer.sachsen.de/mapviewer/resources/apps/hika/index.html?lang=de
https://geoviewer.sachsen.de/mapviewer/resources/apps/hika/index.html?lang=de
https://doi.org/10.1016/j.scitotenv.2021.150858
https://doi.org/10.1111/j.1502-3885.1977.tb00296.x
https://doi.org/10.1016/j.geomorph.2008.05.020
https://doi.org/10.1007/s35147-019-0039-1
https://doi.org/10.1080/14614103.2020.1740866
https://doi.org/10.1177/0959683613489583
https://doi.org/10.1046/j.1365-2427.2002.00907.x
https://doi.org/10.1046/j.1365-2427.2002.00907.x
https://doi.org/10.1046/j.1365-2427.2002.00907.x
https://doi.org/10.1016/j.geomorph.2008.01.021



https://doi.org/10.1016/j.earscirev.2018.02.001
https://doi.org/10.1016/j.quascirev.2021.106929
https://doi.org/10.52411/nasg.Bd.78.2007.S.251-254
https://doi.org/10.1080/04353676.2018.1425621
https://doi.org/10.1016/j.quascirev.2011.10.010
https://doi.org/10.1126/science.1197175
https://doi.org/10.5194/esurf-6-723-2018
https://doi.org/10.5194/esurf-6-723-2018
https://doi.org/10.5194/esurf-6-723-2018
https://doi.org/10.1126/sciadv.1500561

580

585

590

595

600

605

610

615

Cottin, M.: Stadt-Land-Beziehungen, in: Geschichte der Stadt Leipzig, edited by Biinz, E. and John, U., vol. 1, pp. 686-714, Leipziger
Universititsverlag, Leipzig, 2015b.

Council of the European Union: European Convention on the Protection of the Archaeological Heritage (Revised): CETS 143, European
Treaty Series, 143, 1-8, 1992.

David, O., Vidal, M., Gorczynska, A., Penaud, A., Pailler, Y., Nicolas, C., Goubert, E., Stéphan, P., Ollivier, M., and Barloy-Hubler, F.: From
a coastal plain to an anthropized fluvial valley (NW Brittany, France): 7.3 kyr of paleoenvironmental evolution from sedimentological, pa-
lynological and paleogenomic perspectives, Quaternary Science Reviews, 344, 108 983, https://doi.org/10.1016/j.quascirev.2024.108983,
2024.

Denzer, V., Dix, A., and Porada, H. T., eds.: Leipzig: Eine landeskundliche Bestandsaufnahme im Raum Leipzig, vol. Band 78 of Land-
schaften in Deutschland, Bohlau Verlag GmbH & Cie, K6ln and Weimar and Wien, 2015.

Dotterweich, M.: The history of soil erosion and fluvial deposits in small catchments of central Europe: Deciphering the long-term interaction
between humans and the environment — A review, Geomorphology, 101, 192-208, https://doi.org/10.1016/j.geomorph.2008.05.023,
2008.

Dreibrodt, S., Langan, C. C., Fuchs, M., and Bork, H.-R.: Anthropogenic impact on erosion, pedogenesis and fluvial processes in
the central European landscapes of the eastern Harz mountains forelands (Germany), Quaternary Science Reviews, 303, 107980,
https://doi.org/10.1016/j.quascirev.2023.107980, 2023.

Durkin, P. R., Hubbard, S. M., Holbrook, J., and Boyd, R.: Evolution of fluvial meander-belt deposits and implications for the completeness
of the stratigraphic record, GSA Bulletin, 130, 721-739, https://doi.org/10.1130/B31699.1, 2018.

Ebeling, D., ed.: Historisch-thematische Kartographie: Konzepte, Methoden, Anwendungen, Verl. fiir Regionalgeschichte, Bielefeld, 1999.

Eichler, E. and Walther, H.: Alt-Leipzig und das Leipziger Land: Ein historisch-geographisches Namenbuch zur Friihzeit im Elster-Pleilen-
Land im Rahmen der Sprach- und Siedlungsgeschichte, Leipziger Univ.-Verl., Leipzig, 2010.

Eissmann, L.: Quaternary geology of eastern Germany (Saxony, Saxon—Anhalt, South Brandenburg, Thiiringia), type area of the Elsterian
and Saalian Stages in Europe, Quaternary Science Reviews, 21, 1275-1346, https://doi.org/10.1016/S0277-3791(01)00075-0, 2002.

Elznicov4, J., Kiss, T., Sipos, G., Faméra, M., gtojdl, J., Véachova, V., and Matys Grygar, T.: A central European alluvial river under anthro-
pogenic pressure: The Ohfe River, Czechia, CATENA, 201, 105 218, https://doi.org/10.1016/j.catena.2021.105218, 2021.

Elznicov4, J., Kiss, T., von Suchodoletz, H., Bartyik, T., Sipos, G., Lend’ dkovd, Z., Faevicova, K., Pavla, 1., Kovarnik, J., and Matys Grygar,
T.: Was the termination of the Jizera River meandering during the Late Holocene caused by anthropogenic or climatic forcing?, Earth
Surface Processes and Landforms, 48, 669-686, https://doi.org/10.1002/esp.5509, 2023.

European Parliament and Council of the European Union: Framework for Community Action in the Field of Water Policy: Directive
2000/60/EC, Official Journal of the European Communities, L327, 1-72, 2000.

Evette, A., Labonne, S., Rey, F,, Liebault, F., Jancke, O., and Girel, J.: History of bioengineering techniques for erosion control in rivers in
Western Europe, Environmental management, 43, 972-984, https://doi.org/10.1007/s00267-009-9275-y, 2009.

Feeser, 1., Dorfler, W., Rosch, M., Jahns, S., Wolters, S., and Bittmann, F., eds.: Vegetationsgeschichte der Landschaften in Deutschland,
Springer Berlin Heidelberg and Imprint Springer, Berlin, Heidelberg, 1st ed. 2024 edn., https://doi.org/10.1007/978-3-662-68936-3, 2024.

Fuhrmann, R.: Klimaschwankungen im Holozin nach Befunden aus Talsedimenten Mitteldeutschlands, Mauritania (Altenburg), 19, 289—
304, 2005.

GeoSN: Digitales Hohenmodell (DGM1), https://www.geodaten.sachsen.de/downloadbereich-digitale-hoehenmodelle-4851.html, 2018.

GeoSN: Digitales Orthophoto (DOP1), https://www.landesvermessung.sachsen.de/digitale-orthophotos-dop-8339.html, 2021.

32


https://doi.org/10.1016/j.quascirev.2024.108983
https://doi.org/10.1016/j.geomorph.2008.05.023
https://doi.org/10.1016/j.quascirev.2023.107980
https://doi.org/10.1130/B31699.1
https://doi.org/10.1016/S0277-3791(01)00075-0
https://doi.org/10.1016/j.catena.2021.105218
https://doi.org/10.1002/esp.5509
https://doi.org/10.1007/s00267-009-9275-y
https://doi.org/10.1007/978-3-662-68936-3
https://www.geodaten.sachsen.de/downloadbereich-digitale-hoehenmodelle-4851.html
https://www.landesvermessung.sachsen.de/digitale-orthophotos-dop-8339.html



https://www.landesvermessung.sachsen.de/topographische-karte-1-25-000-messtischblatt-mb25-6612.html
https://www.landesvermessung.sachsen.de/topographische-karte-1-25-000-messtischblatt-mb25-6612.html
https://www.landesvermessung.sachsen.de/topographische-karte-1-25-000-messtischblatt-mb25-6612.html
https://doi.org/10.1016/j.earscirev.2011.01.008
https://doi.org/10.1016/j.dib.2025.111275
https://doi.org/10.1002/arp.1736
https://doi.org/10.1016/S0169-2046(03)00071-9
https://doi.org/10.1016/j.foreco.2009.03.025
https://doi.org/10.1016/j.landurbplan.2006.03.011
https://doi.org/10.1016/j.quascirev.2007.02.003

655

660

665

670

675

680

685

Hardt, M. and Lohse, N.: Die Stadt und ihre Fliisse: Leipzigs Verhiltnis zu seinen Gewéssern in Mittelalter und frither Neuzeit, in: Kommu-
nale Wasserregime, edited by Féfller, P. E. and Strohmer, M., Umwelt- und Klimageschichte, pp. 17-38, transcript, Bielefeld, 2025.

Hein, C., ed.: Adaptive Strategies for Water Heritage: Past, Present and Future, Springer International Publishing AG, Cham, 1st ed. edn.,
https://ebookcentral.proquest.com/lib/kxp/detail.action?docID=5962857, 2020.

Hein, T., Schwarz, U., Habersack, H., Nichersu, 1., Preiner, S., Willby, N., and Weigelhofer, G.: Current status and restoration options for
floodplains along the Danube River, The Science of the total environment, 543, 778-790, https://doi.org/10.1016/j.scitotenv.2015.09.073,
2016.

Herrmann, B.: Umweltgeschichte, Springer Berlin Heidelberg, Berlin, Heidelberg, https://doi.org/10.1007/978-3-662-48809-6, 2016.

Hesse, R.: LiDAR-derived Local Relief Models - a new tool for archaeological prospection, Archaeological Prospection, pp. 67-72,
https://doi.org/10.1002/arp.374, 2010.

Heyden, J. and Natho, S.: Assessing Floodplain Management in Germany—A Case Study on Nationwide Research and Actions, Sustain-
ability, 14, 10610, https://doi.org/10.3390/su141710610, 2022.

Hiller, A., Litt, T., and Eissmann, L.: Zur Entwicklung der jungquartiren Tieflandstiler im Saale-Elbe-Raum unter besonderer
Beru“cksichtigung von 14C-Daten, Eiszeitalter und Gegenwart, 41, 26-46, 1991.

Historischer Dienst Sachsen: Berliner Meilenblitter Sachsen, https://gdk.gdi-de.org/geonetwork/srv/api/records/
7d104f4b-72ba-4ebc-a422-3571b8bfbalb, 01.05.2007.

Hoffmann, R.: Elemental Resources and Aquatic Ecosystems: Medieval Europeans and their Rivers, in: A History of Water, edited by Tvedt,
T. and Coopey, R., pp. 165-202, I.B. Tauris, London and New York, 2010.

Hoffmann, T., Lang, A., and Dikau, R.: Holocene river activity: analysing 14C-dated fluvial and colluvial sediments from Germany, Quater-
nary Science Reviews, 27, 2031-2040, https://doi.org/10.1016/j.quascirev.2008.06.014, 2008.

Hoffmann, T., Thorndycraft, V. R., Brown, A. G., Coulthard, T. J., Damnati, B., Kale, V. S., Middelkoop, H., Notebaert, B., and Walling,
D. E.: Human impact on fluvial regimes and sediment flux during the Holocene: Review and future research agenda, Global and Planetary
Change, 72, 87-98, https://doi.org/10.1016/j.gloplacha.2010.04.008, 2010.

Hohensinner, S., Lager, B., Sonnlechner, C., Haidvogl, G., Gierlinger, S., Schmid, M., Krausmann, F., and Winiwarter, V.: Changes in water
and land: The reconstructed Viennese riverscape from 1500 to the present, Water history, 5, 145-172, https://doi.org/10.1007/s12685-013-
0074-2, 2013a.

Hohensinner, S., Sonnlechner, C., Schmid, M., and Winiwarter, V.: Two steps back, one step forward: reconstructing the dynamic Danube
riverscape under human influence in Vienna, Water history, 5, 121-143, https://doi.org/10.1007/s12685-013-0076-0, 2013b.

Houben, P, Schmidt, M., Mauz, B., Stobbe, A., and Lang, A.: Asynchronous Holocene colluvial and alluvial aggradation: A matter of
hydrosedimentary connectivity, The Holocene, 23, 544555, https://doi.org/10.1177/0959683612463105, 2013.

Kaiser, K., Tolksdorf, J. F., de Boer, A. M., Herbig, C., Hieke, F., Kasprzak, M., Ko¢4dr, P, Petr, L., Schubert, M., Schroder, F., Fiilling, A.,
and Hemker, C.: Colluvial sediments originating from past land-use activities in the Erzgebirge Mountains, Central Europe: occurrence,
properties, and historic environmental implications, Archaeological and Anthropological Sciences, 13, https://doi.org/10.1007/s12520-
021-01469-z, 2021.

Kaiser, K., Theuerkauf, M., and Hieke, F.: Holocene forest and land-use history of the Erzgebirge, central Europe: a review of palynological

data, E&G Quaternary Science Journal, 72, 127-161, https://doi.org/10.5194/egqsj-72-127-2023, 2023.

34


https://ebookcentral.proquest.com/lib/kxp/detail.action?docID=5962857
https://doi.org/10.1016/j.scitotenv.2015.09.073
https://doi.org/10.1007/978-3-662-48809-6
https://doi.org/10.1002/arp.374
https://doi.org/10.3390/su141710610
https://gdk.gdi-de.org/geonetwork/srv/api/records/7d104f4b-72ba-4ebc-a422-3571b8bfba0b
https://gdk.gdi-de.org/geonetwork/srv/api/records/7d104f4b-72ba-4ebc-a422-3571b8bfba0b
https://gdk.gdi-de.org/geonetwork/srv/api/records/7d104f4b-72ba-4ebc-a422-3571b8bfba0b
https://doi.org/10.1016/j.quascirev.2008.06.014
https://doi.org/10.1016/j.gloplacha.2010.04.008
https://doi.org/10.1007/s12685-013-0074-2
https://doi.org/10.1007/s12685-013-0074-2
https://doi.org/10.1007/s12685-013-0074-2
https://doi.org/10.1007/s12685-013-0076-0
https://doi.org/10.1177/0959683612463105
https://doi.org/10.1007/s12520-021-01469-z
https://doi.org/10.1007/s12520-021-01469-z
https://doi.org/10.1007/s12520-021-01469-z
https://doi.org/10.5194/egqsj-72-127-2023

690

695

700

705

710

715

720

725

Kartzer, H. B.: Ein kurzer Abrifl der beyden Wasser=Strome als die Pleif3 und Elster, sammt denen daran liegenden Miihlen, Wehren Wiesen,
Holzungen und dergleichen wie dieselben ieziger Zeit bey unserer Stadt Leipzigk von Connewitzen bifl an GroB-Zschocher und das
verschlossene Holtz und Rosenthal ohngefehr zubefinden., https://www.stadtmuseum.leipzig.de/document/objekt/S0032837, 1682.

Kirchner, A., Zielhofer, C., Werther, L., Schneider, M., Linzen, S., Wilken, D., Wunderlich, T., Rabbel, W., Meyer, C., Schmidt, J., Schneider,
B., Berg-Hobohm, S., and Ettel, P.: A multidisciplinary approach in wetland geoarchaeology: Survey of the missing southern canal
connection of the Fossa Carolina (SW Germany), Quaternary International, 473, 320, https://doi.org/10.1016/j.quaint.2017.12.021, 2018.

Kirchner, A., Karaschewski, J., Schulte, P., Wunderlich, T., and Lauer, T.: Latest Pleistocene and Holocene Floodplain Evo-
Iution in Central Europe—Insights from the Upper Unstrut Catchment (NW-Thuringia/Germany), Geosciences, 12, 310,
https://doi.org/10.3390/geosciences 12080310, 2022.

Kirsten, F., Herkelrath-Bleyl, A., Kriiger, A., and Heinrich, J.: Entstehung und Eigenschaften der Boden und Sedimente in der Elster-Luppe-
AUe, in: Die Elster-Luppe—Aue — eine wertvolle Auenlandschaft, edited by Scholz, M., Seele-Dibat, C., Engelmann, R. A., Kasperidus,
H. D., Kirsten, F., Herkelrath-Bleyl, A., Vieweg, M., and Nissen, S., UFZ-Bericht, pp. 43-68, Helmholtz-Zentrum fiir Umweltforschung
GmbH - UFZ, 2022.

Kleinhans, M. G. and van den Berg, J. H.: River channel and bar patterns explained and predicted by an empirical and a physics—based
method, Earth Surface Processes and Landforms, 36, 721-738, https://doi.org/10.1002/esp.2090, 2011.

Kluge, T., Holz, P., Neumann, T., Eiche, E., Schuh, M., Frank, N., Friedrich, R., Land, A., Trieloff, M., and Schmitt, A. K.: Assessment
of climate extremes at the regional scale during the last millennium using an annually resolved stalagmite record, Earth and Planetary
Science Letters, 624, 118 458, https://doi.org/10.1016/j.epsl.2023.118458, 2023.

Knox, J. C.: Floodplain sedimentation in the Upper Mississippi Valley: Natural versus human accelerated, Geomorphology, 79, 286-310,
https://doi.org/10.1016/j.geomorph.2006.06.031, 2006.

Koenzen, U.: Fluss- und Stromauen in Deutschland - Typologie und Leitbilder -: Ergebnisse des F+E-Vorhabens "Typologie und Leitbilden-
twicklung fiir Flussauen in der Bundesrepublik Deutschland" des Bundesamtes fiir Naturschutz ; FKZ: 803 82 100: Zugl.: K&ln, Univ.,
Diss., 2005, vol. 65 of Angewandte Landschaftsokologie, Bundesamt fiir Naturschutz, Bonn-Bad Godesberg, 2005.

Koenzen, U., Kurth, A., and Giinther-Diringer, Detlev: Auenzustandsbericht 2021: Flussauen in Deutschland, Berlin, 2021.

Kokalj, Z. and Hesse, R.: Airborne laser scanning raster data visualization: A guide to good practice, vol. 14 of Prostor, kraj, ¢as, Zalozba
ZRC, Ljubljana, 1st e-ed. edn., 2017.

Kiias, H.: Das alte Leipzig in archéologischer Sicht, vol. 14 of Verdff. Landesmuseum fiir Vorgeschichte Dresden, Berlin, 1976.

Landesamt fiir Umwelt, Landwirtschaft und Geologie: Bodenkarte: Bodenkundliche Landesaufnahmen Sachsen, 2020.

Lange, O.: Die geschichtliche Entwicklung des Leipziger Stadtwaldes: Dissertation, Freiburg/Breisgau, 1959.

Lehmkuhl, F., Nett, J. J., Potter, S., Schulte, P., Sprafke, T., Jary, Z., Antoine, P., Wacha, L., Wolf, D., Zerboni, A., HoSek,
J., Markovié, S. B., Obreht, 1., Stimegi, P, Veres, D., Zeeden, C., Boemke, B., Schaubert, V., Viehweger, J., and Hambach,
U.: Loess landscapes of Europe — Mapping, geomorphology, and zonal differentiation, Earth-Science Reviews, 215, 103496,
https://doi.org/10.1016/j.earscirev.2020.103496, 2021.

Leopoldina: Klima — Wasserhaushalt — Biodiversitdt: fiir eine integrierende Nutzung von Mooren und Auen, MyCoRe Community,
https://doi.org/10.26164/LEOPOLDINA_03_01185, 2024.

Liebmann, M.: Wasser, Wald und Menschen: Zur Geschichte der Leipziger Elster-Luppe-Aue, Pro Leipzig, Leipzig, 2023.

Litt, T.: Fresh investigations into the natural and anthropogenically influenced vegetation of the earlier Holocene in the Elbe-Saale Region,

Central Germany, Vegetation History and Archaeobotany, 1, https://doi.org/10.1007/BF00206086, 1992.

35


https://www.stadtmuseum.leipzig.de/document/objekt/S0032837
https://doi.org/10.1016/j.quaint.2017.12.021
https://doi.org/10.3390/geosciences12080310
https://doi.org/10.1002/esp.2090
https://doi.org/10.1016/j.epsl.2023.118458
https://doi.org/10.1016/j.geomorph.2006.06.031
https://doi.org/10.1016/j.earscirev.2020.103496
https://doi.org/10.26164/LEOPOLDINA{\T1\textunderscore }03{\T1\textunderscore }01185
https://doi.org/10.1007/BF00206086

Lorek, D. and Medyriska-Gulij, B.: Scope of Information in the Legends of Topographical Maps in the Nineteenth Century — Urmesstis-
chblitter, The Cartographic Journal, 57, 113-129, https://doi.org/10.1080/00087041.2018.1547471, 2020.
730 MaaB, A.-L., Esser, V., Frings, R. M., Lehmkuhl, F., and Schiittrumpf, H.: A decade of fluvial morphodynamics: relocation and restoration of
the Inde River (North-Rhine Westphalia, Germany), Environmental sciences Europe, 30, 40, https://doi.org/10.1186/s12302-018-0170-0,
2018.
MaaB, A.-L., Schiittrumpf, H., and Lehmkuhl, F.: Human impact on fluvial systems in Europe with special regard to today’s river restorations,
Environmental Sciences Europe, 33, https://doi.org/10.1186/s12302-021-00561-4, 2021.
735 Macklin, M. G. and Lewin, J.: Alluvial responses to the changing Earth system, Earth Surface Processes and Landforms, 33, 1374-1395,
https://doi.org/10.1002/esp.1714, 2008.
Macklin, M. G. and Lewin, J.: River stresses in anthropogenic times: Large-scale global patterns and extended environmental timelines,
Progress in Physical Geography: Earth and Environment, 43, 3-23, https://doi.org/10.1177/0309133318803013, 2019.
Macklin, M. G., Benito, G., Gregory, K. J., Johnstone, E., Lewin, J., Michczyriska, D. J., Soja, R., Starkel, L., and Thorndycraft, V. R.: Past hy-
740 drological events reflected in the Holocene fluvial record of Europe, CATENA, 66, 145—154, https://doi.org/10.1016/j.catena.2005.07.015,
2006.
Makaske, B.: Anastomosing rivers: a review of their classification, origin and sedimentary products, Earth-Science Reviews, 53, 149-196,
https://doi.org/10.1016/S0012-8252(00)00038-6, 2001.
Mann, M. E.: Little Ice Age, in: Encyclopedia of global environmental change, edited by MacCracken, M. C. and Perry, J. S., pp. 504-509,
745 Wiley, Chichester, 2002.
MB25: Messtischblatt 1:25.000 Blatt 4639 Leipzig (West), https://www.landesvermessung.sachsen.de/
topographische-karte- 1-25-000-messtischblatt-mb25-6612.html, 1939a.
MB25: Messtischblatt 1:25.000 Blatt 4739 Zwenkau, https://www.landesvermessung.sachsen.de/topographische-karte- 1-25-000-messtischblatt-mb25-66

html, 1939b.
750 MB25: Messtischblatt 1:25.000 Blatt 4740 Markkleeberg, https://www.landesvermessung.sachsen.de/
topographische-karte- 1-25-000-messtischblatt-mb25-6612.html, 1940.
MB25: Messtischblatt 1:25.000 Blatt 4640 Leipzig (Ost), https://www.landesvermessung.sachsen.de/

topographische-karte- 1-25-000-messtischblatt-mb25-6612.html, 1941.
Meyer, H.-H.: Historische topographische Karten in Thiiringen: Dokumente der Landschaftsentwicklung, vol. 3 of Thiiringer Landesamt fiir
755 Vermessung und Geoinformation, Thiiringer Landesamt fiir Vermessung und Geoinformation, Erfurt, 2007.
Mol, J.: Weichselian and Holocene river dynamics in relation to climate change in the Halle-Leipziger Tieflandsbucht (Germany), Eiszeitalter
und Gegenwart, 45, 32-41, 1995.
Neumeister, H.: Beitridge zum Auelehmproblem des Pleifle- und Elstergebietes, Wiss. Veroff. Dt. Inst. Landerkde N.F., 21, 65-132, 1964.
NieBen, I.: Fluviale Prigung und anthropogene Gestaltung: Urbanisierungsprozesse in der Regensburger Aue, Mitteilungen der DGAMN:
760 Die konstruierte Landschaft. Befunde und Funde zu anthropogenen Gelidndeverinderungen in Mittelalter und frither Neuzeit, pp. 37-46,
2020.
Ninfo, A., Mozzi, P., and Abba, T.: Integration of LiDAR and cropmark remote sensing for the study of fluvial and anthropogenic landforms
in the Brenta—Bacchiglione alluvial plain (NE Italy), Geomorphology, 260, 6478, https://doi.org/10.1016/j.geomorph.2015.11.006, 2016.
Notebaert, B. and Verstraeten, G.: Sensitivity of West and Central European river systems to environmental changes during the Holocene: A

765 review, Earth-Science Reviews, 103, 163-182, https://doi.org/10.1016/j.earscirev.2010.09.009, 2010.

36


https://doi.org/10.1080/00087041.2018.1547471
https://doi.org/10.1186/s12302-018-0170-0
https://doi.org/10.1186/s12302-021-00561-4
https://doi.org/10.1002/esp.1714
https://doi.org/10.1177/0309133318803013
https://doi.org/10.1016/j.catena.2005.07.015
https://doi.org/10.1016/S0012-8252(00)00038-6
https://www.landesvermessung.sachsen.de/topographische-karte-1-25-000-messtischblatt-mb25-6612.html
https://www.landesvermessung.sachsen.de/topographische-karte-1-25-000-messtischblatt-mb25-6612.html
https://www.landesvermessung.sachsen.de/topographische-karte-1-25-000-messtischblatt-mb25-6612.html
https://www.landesvermessung.sachsen.de/topographische-karte-1-25-000-messtischblatt-mb25-6612.html
https://www.landesvermessung.sachsen.de/topographische-karte-1-25-000-messtischblatt-mb25-6612.html
https://www.landesvermessung.sachsen.de/topographische-karte-1-25-000-messtischblatt-mb25-6612.html
https://www.landesvermessung.sachsen.de/topographische-karte-1-25-000-messtischblatt-mb25-6612.html
https://www.landesvermessung.sachsen.de/topographische-karte-1-25-000-messtischblatt-mb25-6612.html
https://www.landesvermessung.sachsen.de/topographische-karte-1-25-000-messtischblatt-mb25-6612.html
https://www.landesvermessung.sachsen.de/topographische-karte-1-25-000-messtischblatt-mb25-6612.html
https://www.landesvermessung.sachsen.de/topographische-karte-1-25-000-messtischblatt-mb25-6612.html
https://www.landesvermessung.sachsen.de/topographische-karte-1-25-000-messtischblatt-mb25-6612.html
https://doi.org/10.1016/j.geomorph.2015.11.006
https://doi.org/10.1016/j.earscirev.2010.09.009



https://doi.org/10.1016/j.gloplacha.2018.02.008
https://www.deutschefotothek.de/documents/obj/90011674
https://tile.openstreetmap.org/{z}/{x}/{y}.png
https://doi.org/10.1177/09596836231197740
https://doi.org/10.1144/GSL.SP.1996.115.01.17
https://doi.org/10.3285/eg.60.4.02
http://www.jstor.org/stable/25647786
https://doi.org/10.1371/journal.pone.0200167
https://doi.org/10.34780/8XZW-GF31
https://doi.org/10.1111/gcb.16028

805

810

815

820

825

830

835

840

Untersuchungsraum Elster-Luppe-Aue, in: Die Elster—Luppe—Aue — eine wertvolle Auenlandschaft, edited by Scholz, M., Seele-Dibat, C.,
Engelmann, R. A., Kasperidus, H. D., Kirsten, F., Herkelrath-Bleyl, A., Vieweg, M., and Nissen, S., UFZ-Bericht, pp. 7-20, Helmholtz-
Zentrum fiir Umweltforschung GmbH - UFZ, 2022.

Sembdner, A.: Stadt und Universitdt Leipzig im spdten Mittelalter: Beitrige zur Leipziger Universitidts- und Wissenschaftsgeschichte
(BLUWIG), Evangelische Verlagsanstalt GmbH, Leipzig, 2010.

Sendek, A., Kretz, L., van der Plas, F., Seele-Dilbat, C., Schulz-Zunkel, C., Vieweg, M., Bondar-Kunze, E., Weigelt, A., and Wirth, C.:
Topographical factors related to flooding frequency promote ecosystem multifunctionality of riparian floodplains, Ecological Indicators,
132, 108 312, https://doi.org/10.1016/j.ecolind.2021.108312, 2021.

Serra-Llobet, A., Jdhnig, S. C., Geist, J., Kondolf, G. M., Damm, C., Scholz, M., Lund, J., Opperman, J. J., Yarnell, S. M., Pawley, A., Shader,
E., Cain, J., Zingraff-Hamed, A., Grantham, T. E., Eisenstein, W., and Schmitt, R.: Restoring Rivers and Floodplains for Habitat and Flood
Risk Reduction: Experiences in Multi-Benefit Floodplain Management From California and Germany, Frontiers in Environmental Science,
9, https://doi.org/10.3389/fenvs.2021.778568, 2022.

Silberschlag, J. E. and von Hohenthal, P.. Abhandlung von Wasserbau an Stromen, Wendler, Leipzig, https://diglib.tugraz.at/
abhandlung-vom-wasserbau-an-stroemen- 1756, 1756.

Sonny: Digital LIDAR Terrain Model of Germany, 20m, Version 1, https://data.opendataportal.at/dataset/dtm-germany, 2021.

Teofilo, G., Gioia, D., and Spalluto, L.: Integrated Geomorphological and Geospatial Analysis for Mapping Fluvial Landforms in Murge
Basse Karst of Apulia (Southern Italy), Geosciences, 9, 418, https://doi.org/10.3390/geosciences9100418, 2019.

Tinapp, C.: Geoarchiologische Untersuchungen zur Holozénen Landschaftsentwicklung der siidlichen Leipziger Tieflandsbucht, vol. 26 of
Trierer Geographische Studien, Trier, 2002.

Tinapp, C., Meller, H., and Baumhauer, R.: Holocene accumulation of colluvial and alluvial sediments in the Wei3e Elster river valley in
Saxony, Germany, Archaeometry, 50, 696-709, https://doi.org/10.1111/j.1475-4754.2007.00356.x, 2008.

Tinapp, C., Heinrich, S., Herbig, C., Schneider, B., Stiauble, H., Miera, J., and von Suchodoletz, H.: Holocene floodplain evolution in a central
European loess landscape — geoarchaeological investigations of the lower Pleife valley in NW Saxony, E&G Quaternary Science Journal,
68, 95-105, https://doi.org/10.5194/egqsj-68-95-2019, 2019.

Tinapp, C., Heine, Y., Heinrich, S., Herbig, C., Schneider, B., Stiduble, H., and von Suchodoletz, H.: Die Pleif3eaue siidlich von Leipzig:
Geoarchéologische Erkenntnisse zur feinstratigraphischen Position archédologischer Fundstellen im unteren Pleifetal, in: Ausgrabungen
in Sachsen, edited by Smolnik, R., Arbeits- und Forschungsberichte zur sichsischen Bodendenkmalpflege Beihefte, pp. 7-19, Landesamt
fiir Archdologie Freistaat Sachsen, Dresden, 2020.

Tockner, K., Tonolla, D., Bremerich, V., Jihnig, S. C., Robinson, C. T., and Zarfl, C.: Introduction to European rivers, in: Rivers of
Europe, edited by Tockner, K., Zarfl, C., and Robinson, C. T., pp. 1-26, Elsevier, Amsterdam and Oxford and Cambridge, MA,
https://doi.org/10.1016/B978-0-08-102612-0.00001-8, 2022.

van de Lageweg, W. L., van Dijk, W. M., Baar, A. W., Rutten, J., and Kleinhans, M. G.: Bank pull or bar push: What drives scroll-bar
formation in meandering rivers?, Geology, 42, 319-322, https://doi.org/10.1130/G35192.1, 2014.

van der Meulen, B., Cohen, K. M., Pierik, H. J., Zinsmeister, J. J., and Middelkoop, H.: LiDAR-derived high-resolution palaeo-DEM
construction workflow and application to the early medieval Lower Rhine valley and upper delta, Geomorphology, 370, 107370,
https://doi.org/10.1016/j.geomorph.2020.107370, 2020.

van Splunder, 1., Coops, H., and Schoor, M. M.: Tackling the Bank Erosion Problem: (Re-)Introduction of Willows on Riverbanks, Water
Science and Technology, 29, 379-381, https://doi.org/10.2166/wst.1994.0139, 1994.

38


https://doi.org/10.1016/j.ecolind.2021.108312
https://doi.org/10.3389/fenvs.2021.778568
https://diglib.tugraz.at/abhandlung-vom-wasserbau-an-stroemen-1756
https://diglib.tugraz.at/abhandlung-vom-wasserbau-an-stroemen-1756
https://diglib.tugraz.at/abhandlung-vom-wasserbau-an-stroemen-1756
https://data.opendataportal.at/dataset/dtm-germany
https://doi.org/10.3390/geosciences9100418
https://doi.org/10.1111/j.1475-4754.2007.00356.x
https://doi.org/10.5194/egqsj-68-95-2019
https://doi.org/10.1016/B978-0-08-102612-0.00001-8
https://doi.org/10.1130/G35192.1
https://doi.org/10.1016/j.geomorph.2020.107370
https://doi.org/10.2166/wst.1994.0139



https://doi.org/10.1016/j.geomorph.2020.107395
https://doi.org/10.1002/esp.2181
https://doi.org/10.1002/esp.5296
https://doi.org/10.1016/j.geomorph.2024.109067
https://doi.org/10.1126/science.1151716
https://doi.org/10.5169/SEALS-177758
https://doi.org/10.1016/j.quascirev.2022.107531
https://doi.org/10.3390/w13162188
https://doi.org/10.4995/var.2021.15245
https://doi.org/10.1016/j.geomorph.2012.06.020
https://doi.org/10.1515/geo-2020-0102
https://doi.org/10.1007/s12685-013-0079-x

880

885

Wirth, C., Engelmann, R. A., Haack, N., Hartmann, H., Richter, R., Schnabel, F., Scholz, M., and Seele-Dilbat, C.: Naturschutz und Kli-
mawandel im Leipziger Auwald: Ein Biodiversititshotspot an der Belastungsgrenze, Biodiversitit, 51, 55-65, https://doi.org/10.11576/-
biuz-4107, 2021.

Witschas, S.: Erinnerung an die Zukunft - sdchsische historische Kartenwerke zeigen den Landschaftswandel, KN - Journal of Cartography
and Geographic Information, 52, 111-117, 2002.

Zielhofer, C., Schmidt, J., Reiche, N., Tautenhahn, M., Ballasus, H., Burkart, M., Linstéddter, A., Dietze, E., Kaiser, K., and Mehler, N.: The
Lower Havel River Region (Brandenburg, Germany): A 230-Year-Long Historical Map Record Indicates a Decrease in Surface Water
Areas and Groundwater Levels, Water, 14, 480, https://doi.org/10.3390/w14030480, 2022.

Zimmermann, G.: Zur Geschichte der Landesveremessung in Sachsen, SLUB-Kurier, pp. 16-17, 2006.

Zlinszky, A. and Timadr, G.: Historic maps as a data source for socio-hydrology: a case study of the Lake Balaton wetland system, Hungary,

Hydrology and Earth System Sciences, 17, 4589-4606, https://doi.org/10.5194/hess-17-4589-2013, 2013.

40


https://doi.org/10.11576/­biuz-4107
https://doi.org/10.11576/­biuz-4107
https://doi.org/10.11576/­biuz-4107
https://doi.org/10.3390/w14030480
https://doi.org/10.5194/hess-17-4589-2013

