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Subsidence phenomena in deltas
Hidden processes but visible impacts

29 Sept 2010

Subsidence phenomena in deltas

Examples from The Netherlands facing climate change
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29 Sept 2010Subsidence phenomena

Financial impacts to society

Subsidence up to several meters (below sea level!).

Substantial impact to society:
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Examples
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Processes leading to subsidence

Antropogenic  (~99%):

Drainage: compaction, shrinkage, oxidation

Groundwater winning

Oil and Gas winning

Coal and Salt mining

Natural causes (~1%):

Tectonic, isostatic and eustatic movement

Natural compaction: clay-/peat-/sand

+ ++        -
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Reconstruction 5500 BC
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Reconstruction 1500 BC

29 Sept 2010Subsidence phenomena

Reconstruction 1850 
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Potential inundation 2100 with sea level rise

29 Sept 2010Subsidence phenomena

Predictions needed

Regional LocalNational

Settlement due to surcharge
Subsidence due to gas 

production

Sinkholes

Policy demands on different scales
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Settlement due to ground Water Management …
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Total Subsidence; Effects of W+
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Dia 11

b1 Ger: Please define the groundwater management scenarios you and Jelmer have used to produce this
map.
bakrmim; 7-9-2010
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29 Sept 2010Subsidence phenomena

Subsidence modeling 0 – 100 – 200 years ahead

29 Sept 2010Subsidence phenomena

Heave, rupture and salt water intrusion

Upward flow of groudwater increases

Salt water coning

More drainage capacity needed

Reduction of retention capacity during 

floods
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29 Sept 2010Subsidence phenomena

100 y

Present level

200 y

Subsurface morphology becomes 

factor in land and water management

29 Sept 2010Subsidence phenomena
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Solution: new landscapes?

De afbeelding kan niet worden weergegeven. Het is mogelijk dat er onvoldoende geheugen beschikbaar is op de computer om de afbeelding te openen of dat de afbeelding beschadigd is. Start de computer opnieuw op en open het bestand opnieuw. Als de afbeelding nog steeds wordt voorgesteld door een rode X, kunt u de afbeelding verwijderen en opnieuw invoegen.


