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The Netherlands = 
‘sink’ of NW-Europe 



The Netherlands: densely populated coastal delta 

brown = above MSL 

blue    = below MSL 



Pumping Dutch Polders to MSL -6m 

- 5 m 

0 m 

+ 5m 

M t.o.v. NAP 

Den Haag 

Noordzee 

Markermeer 

A12 

A4 

A2 Haarlem 

A6 
Amsterdam 

Utrecht 

A13 

A9 A7 

Waddenzee 

Noordwijk 

Delft 



- 5 m 

0 m 

+ 5m 

M t.o.v. NAP 

Den Haag 

Noordzee 

Markermeer 

A12 

A4 

A2 Haarlem 

A6 
Amsterdam 

Utrecht 

A13 

A9 A7 

Waddenzee 

Noordwijk 

Delft 

Dutch Polder Landscape inundated at MSL 



Surface water management = canal flushing 
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Summer precipitation deficit (mm) 1981-2010 
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Mapping soil salinity at regional scale 
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 Dutch Delta    Programme  



Dutch expertise on salinity: long history 
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Salinity of irrigation water 
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Many different thresholds 
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Salt Tolerance Threshold Sugar Beet 
  Probability Distribution 
9 values; average = most likely value = 1478  
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Salt Tolerance Threshold Sugar Beet 
green = field observations 
red = computer model simulations 
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Salt Tolerance Indicator Sugar Beet 
9 values, obtained via experiments 
Salt Tolerance Bandwidth: 1050 - 1900  

 
 Variability caused by: 
• crop type 
• growth stage 
• soil type 
• (past) weather conditions 
• water supply technology 
• field experiment conditions 
• computer simulation model 

16 



17 



Water Conservation in upper soil profile 
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Large scale subsurface infiltration 
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Standalone Field Unit 

for controlled desalination 
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Remotely controlled, subsurface drainage systems 
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Computer modelling salt damage to grass 

2006 1982 2003 2006 1982 2003 2006 1982 2003
sand 21,32% 21,97% 22,77% 24,23% 27,70% 30,03% 31,83% 38,90% 42,55%
loam 21,17% 21,26% 21,29% 22,09% 23,15% 25,19% 27,98% 32,13% 35,28%
clay 21,47% 21,36% 21,83% 22,03% 23,43% 25,27% 28,18% 34,96% 39,18%
sand 23,79% 26,89% 29,01% 29,18% 37,72% 43,44% 42,63% 58,82% 65,27%
loam 21,20% 21,87% 22,61% 24,55% 27,32% 30,03% 35,13% 46,88% 53,07%
clay 21,43% 21,40% 21,85% 22,19% 23,61% 25,50% 28,50% 35,94% 40,32%

2006 1982 2003
sand 29,21% 26,56% 31,14%
loam 25,49% 23,85% 27,91%
clay 45,54% 58,23% 64,76%
sand 51,04% 65,37% 71,39%
loam 40,86% 57,66% 62,96%
clay 46,63% 60,73% 67,72%

Free drainage

Soil

No irrigation
Year

GWL -120 cm

Free drainage

Drainage

GWL -120 cm

Drainage Soil

Water quality
Level 1 = 3.5808 dS/m Level 2 = 7.1616 dS/m Level 3 = 14.3232 dS/m

Year Year Year

BSc thesis Emile de Badts (2016): 
 
Revisiting salinity norms of irrigation water 
in The Netherlands. 



Rapid assessment models in Excel (€, $) 
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Impact of fresh water supply scenarios (€, $) 
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Topics for CSA cooperation California - Netherlands 
(startups-meetings-science-education-farmers) 

• Salt tolerance of crops 
• Controlled drainage / subsurface infiltration 
• More crop per drop 
• Regional water management 
• Farmer as a water manager 
• Joint Case Studies 
• … 
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Thank You! 

29 


	Saline Agriculture in The Netherlands
	The Netherlands�in NW Europe
	Slide Number 3
	The Netherlands: densely populated coastal delta
	Pumping Dutch Polders to MSL -6m
	Dutch Polder Landscape inundated at MSL
	Surface water management = canal flushing
	Summer precipitation deficit (mm) 1981-2010
	Mapping soil salinity at regional scale
	Slide Number 10
	Dutch expertise on salinity: long history
	Salinity of irrigation water
	Many different thresholds
	Salt Tolerance Threshold Sugar Beet�		Probability Distribution�9 values; average = most likely value = 1478 
	Salt Tolerance Threshold Sugar Beet�green = field observations�red = computer model simulations
	Salt Tolerance Indicator Sugar Beet�9 values, obtained via experiments�Salt Tolerance Bandwidth: 1050 - 1900 
	Slide Number 17
	Water Conservation in upper soil profile
	Large scale subsurface infiltration
	Slide Number 20
	Standalone Field Unit
	Slide Number 22
	Slide Number 23
	Remotely controlled, subsurface drainage systems
	Computer modelling salt damage to grass
	Rapid assessment models in Excel (€, $)�
	Impact of fresh water supply scenarios (€, $)�
	Topics for CSA cooperation California - Netherlands�(startups-meetings-science-education-farmers)
	Thank You!

