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heat stress
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4/30A CGI of the city of London with heavy flooding due to rising sea levels

The A2 motorway near ‘s-Hertogenbosch
during the 1995 floods 
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Modern problems?

Derived from: Toonen (2013) Phd Thesis Utrecht University
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Gouda 2020 Soil subsidence and rising water level: this is the actual level of the quays of the Turfmarkt 6/30
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Modern problems?

Venice 2019
(Wall Street Journal)

Venice 1825
(Giovanni Grubacs)
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9/30Peat marshes, the natural landscape of the western Netherlands
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10/30The terp (dwelling mound) of Hegebeintum in Friesland, dating from 600 BC with its 12th century church
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Adaptation strategies

Edam 1916
Cows sheltering in the
Grote Kerk church Zaandam 1825

Cows sheltering in the
Oostzijder church

(Pieter Gerardus van Os)
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Oldest cities (10th – 11th cent.)

Other 12th century cities (11th – 12th cent.)

Flemish / Zeeland ports (12th - 13th cent.)

Products of land lord urban politics and planning (ca. 1200-1250)

Other 13th century cities (12th – 13th cent.)

Western ports (ca. 1270 – 1400)

Late-Medieval new towns (ca. 1270 – 1400)
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12/30Origins of the Dutch cities in the Middle Ages
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Adaptation strategies

London

Rome

Hangchow

Paris

Nürnberg

Byzantium Bilbao

Goa

Córdoba

13/30Georg Braun and Frans Hogenberg (1572) Civitates Orbis Terrarum
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14/30Pumping 4+ meters of sand on the southern IJ-river shores for the new ports of Amsterdam (1963)
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15/30Raising the terrain for the Bijlmermeer housing estate of Amsterdam (1968) covering the peat landscape
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16/30Soil subsidence in the new housing estate of Tussenwater (built mid 1990s) in the Rotterdam district of Hoogvliet
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Protect by reuse
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Cisterns in Copenhagen

Cisterns in Istanbul 19/30
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Protect by reuse

Amsterdam 1806 Design for a 1000 metric ton cistern (A. Van der Hart)

Cistern in fort Pampus

Water cellar under 
Lauriergracht 116 Amsterdam
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A Cold War nuclear shelter in the city of Arnhem, to be reused as water cellar (De Volkskrant, 11 8 2020)
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Moergestel (North Brabant) 2016 building a new water cellar under the Sint Jansplein 21/30
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Adaptation and acceptation

Schiedam (1955) Hoofdstraat.
Grocery shop of VanLelieveld

Boarded up against high water.
(C. de Breur)
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Adaptation and acceptation

Kampen (2018) citizens high water brigade on exercise
Characteristic local history as future protection plan
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25/30The D.F. Wouda steam pumping station (1920) at Lemmer, Friesland in full pumping action
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A broad view
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27/30M. Bolstra (1740) Design and calculations for new sluices at Katwijk, including tidal data
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28/30M. Bolstra (1745) New map of the waterboard of Rijnland with several calculations on discharge and sea levels
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dam
portage
sluice
culvert
windmill (polder mill)
pumping station
pump
barge-canal bridge

Engineering works
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30/30The 17th century sluices in the Haarlemmervaart (Amsterdam)
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