
Plate 5.5 Influence of Civil Engineering on Rivers and Lakes 
 

Introduction 
Many lakes in Switzerland are controlled, and numerous streams and rivers are partly canalised or 
modified through the stabilisation of their banks. There is a certain unease about this situation 
today, although it is often forgotten that until the latter part of the 19th century it was vital to protect 
the people living in the lower areas, and their property and fields from the raging rivers. In those 
days means were limited and radical engineering projects were called for. The very idea of 
protecting nature for her own sake would have been considered utterly absurd. This is made clear 
in the following quotation from A. Roemer [66] dating from the beginning of the 20th century, «The 
largest hydroengineering project in Switzerland can be seen in the Linth catchment. Used to 
flowing in a series of great meanders here, the river is trapped in a straight-jacket of canal banks 
today. Its straight line is crossed 15 times by the old river-bed, which has already filled up in 
places. The unpredictable flow of the wild River Linth has gone and has been replaced by a tame 
canal. There is no other part of our fatherland where the battle between man and nature has been 
waged so thoroughly as in this area. In the Linth catchment technology has conquered the 
strongest natural force: water.» The globetrotter Mark Twain [82] was less flattering when he 
described the situation at the end of the 19th century, «They take exceedingly good care of their 
rivers in Switzerland and other portions of Europe. They wall up both banks with slanting solid 
stone masonry – so that from end to end of these rivers the banks look like the wharves at St. 
Louis and other towns on the Mississippi River.» The idea of «improvement» of river channels 
clearly shows an anthropocentric viewpoint. Map 5.5 has been drawn up rather from the viewpoint 
of the rivers: where is the river still allowed to be a river – dynamic, erosive or silting up – and 
where is it allowed only a narrow, restricted course, either straight or with a bend or two? Which 
lakes are not controlled and which have been seriously marked by human hand? 

Both main maps are interpretations of the first edition of the 1:100 000 scale Dufour map [22] for 
the situation in the mid-19th century and of the current 1:25 000 scale Ordnance Survey maps [50] 
for the situation around 1990. Their accuracy has been verified by comparison with other maps, 
literature and on-the-spot observation. The sources of information are often contradictory, 
however. The Dufour map, for example, shows some hydro-engineering works (Broye, Gürbe, 
Kleine Emme rivers, etc.) which had been decided upon but not yet carried out at the time. In the 
case of first editions it is also often a matter of interpretation as to whether, for example, a river 
follows a naturally twisting course or has been straightened, i. e. whether it is to be classified as a 
natural or a modified watercourse. Dufour’s instructions for the survey [21] are not very helpful 
either. Each decision taken is therefore hardly clear of a subjective element. 

 

Watercourses 
The 1:1 100 000 scale maps are intended to show to what extent the watercourses in Switzerland 
were still in a natural state or had been modified by the middle of the 19th century and by 1990. 
Since the scale of the maps is small, only the larger rivers and streams have been included. Owing 
to generalisation not all details can be shown. The minimum length of an appropriate line for 
inclusion in the maps is around 0.5 mm, which corresponds to approximately 0.5 km. Important 
details which are smaller than this have been reproduced in an approximate manner; repeatedly 
alternating modified and natural sections within a short distance are depicted in a simplified way. 
The main aim of the maps is to show the character of the watercourse. Owing to their scale, the 
maps are not comprehensive and in addition they are limited to hydro-engineering work carried out 
on the watercourses themselves. Forestation in the catchment areas of torrents is not included nor 
are residual stretches of water (cf. map 5.3), of which some already existed in the middle of the 
19th century. Franscini [29], for example, wrote in 1835 that the bed of the Cassarate in the Tessin 
(southern part of Switzerland) was very often dry because all the water was being diverted to run 
mills. Watercourses that have been revitalised are not included either. They are often artificially 
restricted to a narrow channel and therefore in any case count as modified, according to our 
definition. In the case of watercourses in the vicinity of hydro-electric power stations, which often 
appear to be more or less in a natural state, only structural modifications such as dams have been 



included in the maps. The dammed water upstream from a river power plant is considered a 
watercourse. Watercourses not stabilised so far are not necessarily natural watercourses. 
According to Mangelsdorf and Scheurmann [55] human intervention in the form of cultivation and 
the construction of dams for mills often change the character of a watercourse drastically with the 
result that there remains very little trace of the original river or stream. 

The following categories have been used in both maps: 

 

Natural watercourses, braided 
When a river reaches a plain it splits into several arms, although its general course is usually a 
relatively straight line. Braided watercourses with very extensive embankments, however, are not 
considered modified, e. g. the Rhine in the canton of St. Gallen in the middle of the 19th century 
[67] or the Rhône between Leuk and Sierre in 1990. 

 

Natural watercourses with meanders or deep beds 
In mountainous and hilly areas the river or stream has to wind its way, conforming to topography; 
once it reaches a plain it usually meanders. Occasional sills and river-bank reinforcement, for 
example near bridges, have not been included. 

 

Modified watercourses 
The rivers in this category flow either in a new restricted shape of channel or in a natural channel 
that has been «frozen». Hydro-engineering works serve to check the natural dynamic forces of the 
watercourse by which it could change its bed. This can result in a new, straight course or an 
existing, «frozen» bend. The stretch of water can be encased in concrete but it is also possible to 
maintain a natural look by stabilising the banks or changing the cross-section of the river into a 
trapezial shape. No distinction is made between the different stretches of water as far as material 
and extent of modifications are concerned. Watercourses where only one bank has been modified 
also come into this category. Retaining walls for roads or railways running immediately adjacent to 
a river also count as modifications. 

 

Watercourses, presumably totally or partially modified 
This additional category for the situation in the mid-19th century includes hydro-engineering works 
which are thought to have been carried out according to the source material available, but which 
cannot be definitely proven. 

 

Lakes 
The 1:1 100 000 scale maps show the lakes of Switzerland in the mid-19th century and around 
1990. Here it is not the extent of shoreline modification which is shown – this would be virtually 
impossible to determine for the mid-19th century – but the water level and any regulation of it. A 
comparison of the two maps immediately reveals the lack of reservoirs last century. Although, 
naturally, there existed small lakes which had been dammed, they cannot be shown on the present 
map owing to the scale used. For the same reason equalising reservoirs attached to power 
stations are not included for 1990. Of special interest are the lakes which had been artifically 
lowered by the middle of last century: Lake Zug in 1592, lake Sempach in 1806, the Walensee in 
1811 (when the hydro-engineering works were carried out on the River Linth), the lake Lungern in 
1836 (level lowered by 36 m in order to reclaim land for agriculture) and the lake Pfäffikon in 1861. 

 

Detailed Maps 
Lake Neuchâtel 



The example given shows the changes in the shoreline of this lake which resulted from the first 
Jura River Network Modifications when the level of the lake was lowered by 2.5 m. The changes in 
the shape of the shore are plotted on the four maps. The first map also shows the shoreline in 
1860, i.e. before the first Jura River Network Modifications (after the Dufour map [22]). 

 

The Glatt valley 
The network of watercourses, the marshland and the settlement pattern in the Glatt valley have 
undergone major changes over the last 300 years. In 1891 the level of the Greifensee was lowered 
by one metre. The widening of the shore between 1850 and 1921 can be clearly seen, although it 
is not so obvious as in the case of Lake Neuchâtel. The map dating from 1667 has been drawn on 
an east-west axis, which is why the writing is vertical compared with our north-south orientated 
maps. 

 

The Aare River upstream Brugg 
This is a classical example of the gradual alteration by human hand of a wild, braided river. The 
parallel canal, which feeds a power station and draws off the main volume of water from the river, 
can provide only a very vague idea of the former situation. 

 

The Hinterrhein River in the Domleschg 
The overprint in the Topographical Atlas of 1887/89 indicates a proposed hydro-engineering 
project dated 1890 [80] according to which the Rhine would have been straightened and the 
wetlands near Rhäzüns, which are well known today, would have been destroyed. As the 1990 
map shows, this project was never realised. 
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