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Abstracts
In this report the morphological development of the rivers Rhein (Germany) and Waal 
(Netherlands) is studied for the course between Emmerich-Nijmegen in the period 1500-1700.
Subjects of the investigation are the historical maps of the rivercourse and its surroundings.

In chapter 2 the research proposal is formulated.
The central question is how the riverbeds and their riverforelands have developed themselves 
between Emmerich and Nijmegen in the years between 1500 and 1700. A dynamic answer to this 
question is given for the ever-changing course of the riverbed. As a consequence of the changes in 
the riverbed, the riverforelands were eroded, and rebuilt again. A static answer to the main question 
is a map of the riverforelands with the dates of development of the different parts of the forelands.
A third answer to the question is a description of how the inhabitants of the the region have tried to 
influence and change the course of the river by building dams and sluices and creating canals and 
polders.

Before starting with the actual analysis of the maps, introductory chapters describe the geology of 
the region, and the morphological processes that play a role in the behaviour of the rivers.
In order to understand the content of the historical maps, a short introduction is given to the 
methods of practical surveying that where developed in the Low Countries in the first half of the 
16th century at the University of Louvain.
Based on the local circumstances, the dynamics of the river and the methods that where used for 
surveying the riverbeds and the riverforelands, a method is developed for analysis of the historical 
maps. Without distorting the maps, they are referenced to the standard dutch surveying grid (the 
Amersfoort /RD new grid EPSG 28992). In this way maps are rotated, scaled, and positioned on a 
common reference grid, and that makes it possible to analyse them, and to compare and combine 
maps. This method makes it possible to determine the geometrical accuracy of the maps, even from 
parts of the maps. Or the absence of geometrical accuracy.

In the last part of the study the segment of the river between Emmerich and Nijmegen is divided in 
a series of locations. For each location the maps found in the archives, musea and libraries are 
analysed, digitalised and vectorised in order to make the gradual changes in the rivercourses, and 
the development of the riverforelands visible.

The main conclusions of the study are:
In the period under investigaton the strength of the morphological processes of the river exceeded 
the power of the inhabitants to change the course of the river.
Downstream from Emmerich the river Rhein divides itself in two branches: the Neder-Rijn and the 
Waal.  In the riverbed a transition from coarse grained gravel to more fine grained gravel occurred. 
Together with a sudden change in the gradient of the river this caused the sedimentation of the 
coarse parts. Sand- and gravelbanks were formed, which eventually blocked one of the two 
branches, forcing more water into the other branch.
The hypothesis is formulated that this phenomenon repeated itself alternately. Just before 1500 the 
Neder-Rijn was the main channel, and the Waal was heavily blocked by sediment. In the 16th and 
17th century the Waal developed a new upper course, an ‘avulsion’. A developing bank of coarse 
gravel blocked the entrance of the Neder-Rijn. About 1700, the Waal had regained the position of 
main stream, whilst the Neder-Rijn was almost completely blocked.
In short: the hypothesis states, that the two riverbranches developed into a primary or secondary 
stream of the river Rhein alternately with a cyclus of about 200 years.


