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This supplementary material has 3 sections:
1. Additional results of field studies for validation
2. Selection and validation of average hydrological condition “Ave”
3. Additional results of soil crop experiments to analyse the role of capillary rise


1. Additional results of field studies for validation

See the text of the article for an explanation of the references to the cases
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	Figure S1. Results of case studies for silage maize: 
· top figure = groundwater levels (Gwl in m-soil surface) case C-Maize; 
· middle figure = groundwater levels (Gwl in m-soil surface) case D-Maize;
· bottom figure = theta (Theta20cm in m3.m-3) at a depth of 20 cm-soil surface case D-Maize.
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	Figure S2. Results of case studies for silage maize: Yields (kg.ha-1DM) Observed as red dots and Simulated above ground biomass as black dots. 
· top figure = case C-Maize; 
· bottom figure = case D-Maize.
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	Figure S3. Results of case studies for potato:
· top figure = groundwater levels (Gwl in m-soil surface) case R-potato; 
· bottom figure = groundwater levels (Gwl in m-soil surface) case V-Potato.








2. Selection and validation of average hydrological condition “Ave”

This section describes how we found the average hydrological condition “Ave”. 
We selected units from the National Study (Van Bakel et al., 2008) which has 3 types of land use (grassland, arable crops (potatoes) and forage maize) distributed over 12 groundwater classes (Gt in Table S1). From these groundwater classes the class IV may be regarded as an average class. From this average class IV we selected boundary conditions from large plot numbers 2245, 3859 and 621 for grassland, maize and potatoes (Table S2), which are units with sizes of respectively  1806, 794 and 5812 ha.
Resulting groundwater levels were verified for grassland (Figure S4), forage maize (Figure S5) and potatoes (Figure S6).

Table S1.  Groundwater classes (Gt) on the national soil map 1:50.000 of The Netherlands with their mean highest (GHG) and mean lowest (GLG) groundwater levels (in cm below the soil surface) and their agricultural land areas (1000 ha) according to the soil map and the model system applied by Van Bakel, 2008). 
	Groundwater class
	Agricultural land area (1000 ha)

	Gt
	GHG (cm)
	GLG (cm)
	Grassland
	Maize
	Arable
	Total

	I
	-
	<50
	52
	0
	1
	54

	II
	-
	50-80
	155
	6
	7
	168

	III
	<40
	80-120
	125
	16
	15
	157

	IV
	>40
	80-120
	66
	18
	74
	157

	V
	<40
	>120
	117
	18
	14
	150

	VI
	40-80
	>121
	286
	72
	275
	633

	VII
	>80
	>122
	183
	91
	360
	635

	Total
	
	
	984
	221
	746
	1952



Table S2 Calculation units of which boundary conditions for the average situation were taken from the national study (Van Bakel et al., 2008). 
	Gt
	landuse
	plot nrs
	area (ha)
	soiltype

	IV
	grassland
	2245
	1806
	sand

	IV
	silage maize
	3859
	794
	sand

	IV
	potato
	621
	5812
	sand
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	Figure S4. Result of grassland: average groundwater levels characterized for each soil units by mean highest and lowest groundwater levels(left) and by groundwater class (right).
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	Figure S5. Result of forage maize: average groundwater levels characterized for each soil units by mean highest and lowest groundwater levels(left) and by groundwater class (right).
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	Figure S6. Result of potatoes: average groundwater levels characterized for each soil units by mean highest and lowest groundwater levels(left) and by groundwater class (right).




3. [bookmark: _GoBack]Additional results of soil crop experiments to analyse the role of capillary rise

	[image: ]
	[image: ]

	Figure S7 . Results of soil-crop experiment for grassland: Capillary rise (mm/yr) for conditions with free drainage (left) and average groundwater levels (right); Upper figures: results for all 72 soils for the period 1971-2015. Lower figures: results as boxplots for clustered soil types
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	Figure S8. Results of soil-crop experiment for silage maize: Capillary rise (mm/yr) for conditions with free drainage (left) and average groundwater levels (right); Upper figures: results for all 72 soils for the period 1971-2015. Lower figures: results as boxplots for clustered soil types
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	Figure S9. Results of soil-crop experiment for potato: Capillary rise (mm/yr) for conditions with free drainage (left) and average groundwater levels (right); Upper figures: results for all 72 soils for the period 1971-2015. Lower figures: results as boxplots for clustered soil types
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	Figure S10. Results of soil-crop experiment for grassland:  difference in Capillary rise (mm/yr) between conditions with no capillary rise + free drainage and free drainage (left) and between conditions with no capillary rise + free drainage and average groundwater levels (right); Upper figures: results for all 72 soils for the period 1971-2015. Lower figures: results as boxplots for clustered soil types
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	Figure S11. Results of soil-crop experiment for silage maize:  difference in Capillary rise (mm/yr) between conditions with no capillary rise + free drainage and free drainage (left) and between conditions with no capillary rise + free drainage and average groundwater levels (right); Upper figures: results for all 72 soils for the period 1971-2015. Lower figures: results as boxplots for clustered soil types
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	Figure S12. Results of soil-crop experiment for potato:  difference in Capillary rise (mm/yr) between conditions with no capillary rise + free drainage and free drainage (left) and between conditions with no capillary rise + free drainage and average groundwater levels (right); Upper figures: results for all 72 soils for the period 1971-2015. Lower figures: results as boxplots for clustered soil types
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	Figure 13. Results of soil-crop experiment for grassland:  Yield (kg/ha) for hydrological conditions a (left), b (center) and c (right); Upper figures: results for all 72 soils for the period 1971-2015. Lower figures: results as boxplots for clustered soil types
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	Figure S14. Results of soil-crop experiment for silage maize:  Yield (kg/ha) for hydrological conditions a (left), b (center) and c (right); Upper figures: results for all 72 soils for the period 1971-2015. Lower figures: results as boxplots for clustered soil types
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	Figure S15. Results of soil-crop experiment for potato:  Yield (kg/ha) for hydrological conditions a (left), b (center) and c (right); Upper figures: results for all 72 soils for the period 1971-2015. Lower figures: results as boxplots for clustered soil types








	[image: ]
	[image: ]

	Figure S16. Results of soil-crop experiment for grassland:  difference in Yield (kg/ha) between conditions b – a (FDCR – FDNC) (left) and conditions c – a (Ave – FDNC) (right);
Upper figures: results for all 72 soils for the period 1971-2015. Lower figures: results as boxplots for clustered soil types
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	Figure S17. Results of soil-crop experiment for silage maize:  difference in Yield (kg/ha) between conditions b – a (FDCR – FDNC) (left) and conditions c – a (Ave – FDNC) (right);
Upper figures: results for all 72 soils for the period 1971-2015. Lower figures: results as boxplots for clustered soil types
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	Figure S18. Results of soil-crop experiment for potato:  difference in Yield (kg/ha) between conditions b – a (FDCR – FDNC) (left) and conditions c – a (Ave – FDNC) (right);
Upper figures: results for all 72 soils for the period 1971-2015. Lower figures: results as boxplots for clustered soil types
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