Saline Agriculture in The Netherlands
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Surface water management = canal flushing

Netherlands: low-lying delta

Shallow saline groundwater in
coastal region (< 2 m)

Deep polders: saline seepage
of ground water

Canal flushing requires15% of
available fresh water
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Summer precipitation deficit (mm) 1981-2010

Maximaal potentieel neerslagtekort
5% droogste jaren (95-percentiel), tijdvak 1981-2010
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Mapping soil salinity at regional scale
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Dutch Delta B~ Programme

IHome News Delta Programme  Organisation  Dutch Delta Congress

Delta Programme
The Delta Programme is in place to protect
the Netherlands from flooding and to ensure a

sufficient supply of fresh water. -  Delta Programme Commissionerand staff -3 [l Dutch Delta Congress

The Netherlands is a low-lying country with an abundance of water, i.e. the sea,

Spotlight

the lJsselmeer and major rivers. Such an area is referred to as a “delta”. The
Delta Programme is in place to protect the Netherlands from flooding and to

ensure a sufficient supply of fresh water. The Delta Commissioner, a special

government commissioner, is in charge of the Delta Programme.
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Dutch expertise on salinity: long history

Contents lists available at ScienceDirect

i Agricultural Water Management
SN

o e

ELSI

By
"'VIER journal homepage: www.elsevier.com/locate/agwat

Salinity management in the coastal region of the Netherlands:
A historical perspective

Peter A.C. Raats*

Paaskamp 16, 9301 KL Roden, The Netherlands

ARTICLE INFO ABSTRACT

Article history: In coastal regions of the Netherlands, various aspects of salinity were recognized and dealt with through-
Available online xxx out history: causes of salinization and sodification, desalinization, soil structure deterioration and
rehabilitation, crop salt tolerancefintolerance, and soil and crop management. Originally, experience
Keywords: of water managers and farmers formed the basis. From 1850 onward, first mainly chemical analysis, later
Salinity ) combined with physico-chemical concepts, and still later also analyses of flow and transport processes,
E;’J;:L{:Ej‘lﬂ and plant physiology were used to transform traditional opinions into scientific understanding. In the
Wartime inundations 20th century, salinization and sodification arose from natural floods (1906, 1916, 1953) and strategic
Cation exchange wartime inundations ( 1939/1940, 1944/1945), and in the context of creation of the Zuiderzee Works and
History the Delta Works. ].M. van Bemmelen (1830-1911) pioneered diagnosis of salinity and the study of acid
sulfate soils, while D.]. Hissink (1874-1956) understood sodicity and promoted application of gypsum.
These early studies were amplified, respectively, by C. Nobel and 5. Smeding on monitoring salinity, by
A.J. Zuur and B. Verhoeven on desalinization, by W.H. van der Molen and G.H. Bolt on ion exchange, and
by K. Zijlstra and C. van den Berg on salinity tolerance/intolerance. In the period 1923-1940, the civil
engineer |.P. Mazure studied seepage from saline open water into lower lying land and diffusion and
convection of salts into and out of lake bottoms.

© 2014 Elsevier B.V. All rights reserved.




Salinity of irrigation water

Crop yield (%)

€ Threshold value
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Many different thresholds
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Salt Tolerance Threshold Sugar Beet

schadedrempel 50 | 100 | 200 | 500 | 600 | 700 | 800 | 900 {1000|1250{1500| 1750 |2000{2500| 3000 |4000| 5000
veldwaarneming
potproef
modelsimulatie
kassen
combinaties -

onbekend u
B | Rapportage nieuwe schadedrempel: (veld)waarneming, berekening, meting etc.

jaar 1935{1940{1945[1950(1955|1960|1965[1970{1975[1980(1985| 1990 |1995|2000| 2005 [2010{ 2015
veldwaarneming
potproef
modelsimulatie
kassen
combinaties
onbekend [ |
B | Rapportage nieuwe schadedrempel: (veld)waarneming, berekening, meting etc.
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Salt Tolerance Indicator Sugar Beet
O values, obtained via experiments

Salt Tolerance Bandwidth: 1050 - 1900

Gerapporteerde
drempel; [rekenkundig | Zouttolerantieindicator (mg Cl/liter)

Variability caused by: gemiddelde]
® crop type
) growth Stage ' 1050 — 1900 mg CI*/ liter
® soil type

®* (past) weather conditions
®* water supply technology

* field experiment conditions

® computer simulation model
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Lodawific Stuyt Iz sanior ordarmker an projocticider
l] Altarra in Wageningen an heaft In zjn carrlérs
Fial wat bodamproficlon van dichtby gazien. _Noem
ma maar cid schoal.” HI| Is hat typs hydraloog dat
liafst ook mat do laarzen in da kol staat, torwi]l ar
In #ijn vakgabled togamwoordig stoads maer via
computermesdallan gedaan werdt.  Door slimma
Jongalul, dia macika dingan doan met geavancaarda
technicken. Maar dia vaak verder van da praktijf
staan_* Do latsta Jaran houdt hi zich stoods mindar
mat drainags bazig an vardiapt hij zich in verziting,

wat gobourt ar aigandik nog aan
drainagoeondarzock on -ontwikkaling In
Nedorland? Zijn wa nog oon land van sxparts?
Mu-mddm.gnnuuzmdumxhnd

weal alemantaire kennls orwikkald, dia tat op
da dag van vandaag gebrulkt words. Maar toan
Naderland senmaal gadrainaard was, draalde
da ovarhald da geldkraan dicht. Do cparatiancla
kannis van het draineren van andbauwparcslen
it sindedion geloidallk weg an de masstc nikawa
antwikkalingan 2 op het gebiod van watsrkwalttatt
&n watarschaarste. Ean van mijn zorgan is dat hat
axpartisagsbisd stosds mear andardaal wards van ds.
chisls techniak. Da landbouw bungslt ar aen bestje
Bip-

Er 15 In da afgalopan decennia een Ingrijpends.
sanaring gewesst In hat santa] drancurs. Germiddald
gancmen weten da cvargablovan bedrijeen goed wat
2 doan, Ik ksn haal goeda vakmansan, Maar e 2ijn
halaas ook knoelers op da markt, dia ondar veel ta
natta omstandighedan drains aankggen an dic voor
Fiat koppalan van twea butzan llevar asn stsnloymes
an ducktapa gebrulkan dan aan klikmaf wan 50 cant.
Halaz zia Ja dat bl een gebouvs beter dan crdar da
grond. Dralneran moat e niet ondarsdhatten; hat s
an ambache, aan moallljk vak- Ecn paar cantimater

o waal of ta wainlg kan da warking van
2an drainaga al zesr nadabg bairvicsdan.”

Talors krijgen vakar to makon mat

~Mauwer draineren & een trand. Ean tarachta, wat
mi| batraft. Wrocger rakanda ja ult het ragant
gamicdald 7 millimatar par dag, dus | hebt zoveal
afvoerapactten nodig. Maar met extrema bulen gaat
dat verhzal niat mear op. Een kisinara drainafstand
draagt bovendian bi] 2an het watarbargand wermogen
wan da grond. Hat proficl Is Immars snalior ‘leagr an
dus kan hat maar watcr bargan op het momant dat
dia chustarbuien arzan koman. In droge tijdsn & dat bl

Naam:
Lodowi]k Stuyt

Geboren:

Dan Haag, 1953

Opleiding:
Lan ol
Cultuurtechnick, 19721380

promatia Wagsningsn
Universitalt, 1532

Functie:

sentor onderzoskerprojectiaider
‘Wageningen UR (Alterral an
dramnagoronsultant in diverss landon.

5 convanticrals dralnage nadalig. Vandsar dat &
vesl verwacht van regslbars drainage, dacr samemigen
ook wel pallgestuurda drainage genoemd. Dearmes

kun Ja de grondwatarstand op san parced zalf naar
hand zatter; jo kunt do drainage zalfs ‘uitschalalor.

Hoe gazt regalbars dralnags ook al weer In zijn
wark?

D dralnagabuitzen warden iets dicpar galagd dan
narmaal, liafsz onder da gemiddalde grondwatarstand.
Er weords vask gadacht dat bulzan hiardoor mindsr
‘goed afvoaran. Maar & voert |ulst mear water af, want
Ja berut da volle capacttait van da drain, omdat deza
walladig mat water gevuld Is. Da butzan mendan rist
it In da sioot, maar 71jn aangasiotan op son mntrals:
warzamalbuls, de "oollector”. Aan hat sind hisrvan zit
‘man varticla buts dia als put van hat systeem dient.
Higraan zit san ovarloop naar d sloot in do pat kun
Ja bt pail min of masr cnafharkelif van hat deatpal
ragalan. Jo rodart jo sigan grondwatarnivasy, Door
op mesrdera plekksn afeoerputien ta makan, kun ja
it pail bowandian op da hoogreligging van ak parcoal
afstamman.”

Regslbara dralnags wordt nlat op grote schaal
opgepakt. En als hat gebeurt, Is het vaker op
zand dan op da kicl. is hat voor kiel mindar

2]
i, ciat denk Ik nlt. Het lig voor da hand dat
talars op hoger gelegan grondsn hat meest bahostts
hebben 22n axtra watar In hun profil. Daar 210 ook
da carste systeman geplastst. Tekes op de klal maken
zich zargen am da struchuur van hun groed. Daar s
weainig redan tos. Dw mansan op de klsl dies e gebrutk
wan maken, habben docrgaans erg goede ervaringen.
) zatton in hat voorjaar hat pail stark omlaag, zodat
bt watar en paar dagan kan uttzakkan en da grend
maar draagkracht haaft om da zwara machines ta
kuninen dragan. Na da voorjaarsbewsr kingsn zattan
2@ hat peil waar omhoog, om envoor te zorgen dat
hat zich cntwikkalonde gowas over waldoands watar
baschilet Hat warkt gosd an [ bant dus mindar stark
afhankalif wan da watsr beheardar. =

Wat 21jn da moorkostan voor hat aanleggen?
Dat ks moailijk to zaggen, maar do keetan kunnen hat:
duibbala 2ljn van canvantionsks dratags. Ik varmced
st dit sen balangrifks redan b wazrom hat rist op

Takst: Egbsrt Jonkhaar

INterview |s s waen

gratars schaal wards cpgepakt. Aan da andara kant
kun | or ook gald mes basparan, cemdat ja mindar
doten nodig hebt. Dat geaft terrainwinst. Cok krijg
}2 guan ljzarmearsiag mear in de drainagebulzen.
Daorspuitan Is dus nict maar nodig. Ja hioaft allean
do verzsmalputton sshoon ta maken, want dat
s da plak waar hat lzer cxldesrt. In Amerika I3
regelbare drainage weal grootschaliger opgepakt.
Duar gabrulkan 20 0ok rogohaton kimaatsdaptiava
min of moor geautcmatissards
systarman waarmas Ja het pell ap afstand via o
smartphons kunt ragalon.”

walka Invioad haaft zouts kwel op drainaga?
Dt s kot om rokaning mea to houden. idoaltar
liggen dralns nat bovan hat brakks watsr, zodat Ja
bi] regen ean mix van zoat an zout watar afvoart
Liggan da drains ta diep, dan trok ja zout watsr 3an.
Op moardare plakken san da kust ls varziting son
sarisus problasm en ar |s nist zhijd genceg zoatwatar
baschikhaar. Daaram wordt er gezocht naar
oplomingan. In het project Freshmaker bifvocsbaald
wardt zout watar anttrokieen san da bodam,
waardoor Ju mear rukmta krijgt voor zoat watar,

2 ban & betrokken b een prajact In Flevolnd,
W wa ean nieuw watsrontzitngsystesn tastan
i da bollantoalt. Wa pompan daar brak, fzerrjk
watar op det wa garst antijzaran an dan gedoaltalijk
aniziltan, waama het gabrulkt kan wordan woor
druppelirrigatie. Al met al zijn gebeurt ar best

wol op het geblad van vrziting. Dank ock 2an
hat crtwikkalan van zeuttclorants gowassan an
nlawwa computarmedsllan van gawasgroal cnder
zllts omstandighedsn. Maar ar klinkt ook kritlak,
want de ondarbouwing arvan Is rist aitd evan
stork. Wi weten bijvoorbeeld nict goed hoa zout da
wartslomgaving van plantan 1z

Wat gaan we da komende tien jaar zien op het
gobied van drainaga?

Maar mastwerk. i varwacht toch wel cen geleidslijka
docrbrask van ragelbars drainage, om afvoarpicken
bater ta kunnen opvangan en beter te kunnan Inspelen
ap langera drogs pariodsn. £n hopalik kunnan we
WeGT maar gasn matan In het veld, want dis bron wan
infeematic s gooddasks wagbsruinigd. Nodariand hagft
niog steeds da nasm can gickkand te 7 op ht gebled
'wan agrohydroloegla, maar we gaan dis pasttts varliazen
als wa niat maar wilken Investaran in hat ontwikkalon
wan riguws kenris. B

Seuyt heeft i 2012 zijn kenmis ovar regelbare dranage
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Water Conservation in upper soil profile
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Figure 5: Seven ways of water conservation in the upper soil profile:

1) D2B: evacuation of saline groundwater through a series of deep pipe drains;

2) RD/KAD: controlled drainage and automated, climate adaptive drainage;

3) KRI: subsurface irrigation through shallow horizontal pipe drains;

4) FM: injection, and subsequent recuperation of fresh water in the soil,
through deep horizontal pipe drains;

5) VASR: injection, and subsequent recuperation of fresh water in the soil,
through vertically oriented filter pipes;

6) WCST: surface water conservation in ditches, through raising of existing weirs;

7) WCSB: surface water conservation in ditches, through raising of ditch bottoms.

18
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‘g*h “a‘A . Global water challenges. .. joint solutions.

Let’s work together! Search in News. .

News & Events Expertise Solutions Our History

Home / News &Events /| News / Dutch government funding Voltea CapDI development for water reuse

News W Twitter

Dutch Water Sector
@HollandWater

Dutch government funding Voltea CapDI development for water reuse

Posted on 2 June 2011 Great bubble barrier te:

. u n E free rivers makathon #t
f
https://t.co/WcoXqvT5!

& Voltea

ey That ety wBteT e

https://t.co/koCXzaGUI

Dutch Water Sector
@HollandWater

West 8 one of five finalis
Santander waterfront,
https://t.co/MhTBagcvi
May 31st, 2011 - The development of the Capacitive Deionisation (CapDIl) desalination system for wastewater https://t.co/IfMxwfWS7
recycling is to be funded specifically for agricultural use by a € 1.2 million order for Voltea BV awarded on 26

May 2011 by the Dutch Ministry of Infrastructure & the Environment (MIE).

The funding comes from the Small Business Innovation Research (SBIR) program, which encourages entrepreneurs ¢ Worldwide Projects

to develop new solutions to help the Netherlands adapt to changes in climate and water.




for controlled desalination



About Us

g '*b“ a “A_ Global water challenges. .. joint solutions.

Let’s work together!

News & Events Expertise Solutions

Home / Expertise / Smart Information Solutions

Smart Information Solutions

An important pre-condition for successfully coping with water related events is access to

reliable and accurate data that can be translated into smart information solutions. The

smart information solutions can provide water managers, policy makers, farmers and other
end-users with better insight in their water resources. This information contributes to
increasing the efficiency of business processes, better managing risks and reducing potential
impact of water related events. This is essential for decision-making and operational

management as this allows end-users to better manage activities by using 'evidence based'

planning and monitoring.

Smart information solutions are created across the whole value chain. The Netherlands

ICT/geodata community offers an interdisciplinairy team of knowledge institutes and

WAGENINGENDNEGEE
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¥ _polland.
V Let’s work together

Smart Information Solutions

for Water and Climate

Our secret involves cooperation, an integrated
approach, efficient use of land and water using
smart solutions of high quality.

Water monitoring and management &

General environmental assessments,
monitoring and management

2 Integrated Delta & Coastal zone management Hydrological decision support systems
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ and information platforms |

) o - « 2
System monitoring, modelling and analysis =

- Crisis cycle information management, ®
=
Harbour, transport and logistics management systems m =

exercising & evaluation

Vulnerability assessments LA Open data (implementation) strategies 25

Atmosphere and weather monitoring systems Q

|Il‘

Water and energy §#

3 Dike and Dams
”””””””””””””””””””””””” : £ Water accounting

Operational monitoring and alert services A
Dike inspection, monitoring and planning Capacity building and training 4/
&

Dike and water level management mmd\

4 Urban Area

Climate proof cities ‘@
Flood risk management é
Operational warning and management systems A

Disaster risk reduction management @

5 Agricultural

Food security and crop monitoring \Q
N
Watershed management éa

fii ]

Rain fed & Irrigation farm management ‘) Groundwater and aquifer mapping and monitoring SEE

N

Subsistence and cattle farming systems management H& Water availability monitoring @‘

Flood & drought risk management and damage assessment g ’/ Land vulnerability & degradation monitoring E.A
Weather, crop forecasting and early warning mechanismsL% ’,’ Soil mapping and monitoring ﬁ

Agro-forestry system monitoring and management u // Soil Subsidence Ml
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Computer modelling salt damage to grass

Water quality
Level 1 = 3.5808 dS/m Level 2=7.1616 dS/m Level 3 =14.3232 dS/m
Year Year Year
Drainage 2006 1982 2003 2006 1982 2003 2006 1982 2003
27,70% 30,03% | 31,83% 38,90% 42,55%
GWL -120 cm 25,19% | 27,98% 32,13% 35,28%
25,27% | 28,18% 34,96% 39,18%
29,18% 37,72% 43,44% | 42,63%
Free drainage 27,32% 30,03% | 35,13% 46,88%
25,50% | 28,50% 35,94% 40,32%

No irrigation

Year
Drainage 2006 1982 2003
29,21% 26,56% 31,14%
GWL -120 cm 25,49% 27,91%
45,54%

BSc thesis Emile de Badts (2016):

F drai 40 86% Revisiting salinity norms of irrigation water
ree Tt ‘ . in The Netherlands.

46,63%




Rapid assessment models in Excel (g, $)
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€ureyeopener Rijnland

Snel inzicht in effecten van doorspoelen...

Hoe werkt de €ureyeopener? chloridenorm gebied, pas deze aan!
/ Ma aanpassingen: zorg dat sheet ‘gesolved’ is

b

1.

rmeer Inlaatdebiet (Mm3)
Q cl /-7 Chiorideconcentratie inlaatwater (mg/l)
24 304 d_d_____.-~—> Debiet gebied uit
UiT 42— 700> Chlorideconcentratie vitgemalen water
Schade (k€): 1528 — > Schade gewassen door beregening met zout water (k€)
Natuur: Goed —— Is de zoutconcentratie goed voor de natuurdoelen?

resultaat: hoeveelheid zoutschade in gebied (+ referentie waarde)

Alles in miljoen m3
Totale schade (M€): 248 0%
Referentie: 248
Schade per m3 inlaat: 000 €/m3

chloride inlaatwater Gouda, kan worden 2angepast
resultaat: hoeveel inlaat is er nodig?

Schematisatie beh
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[ Haarlemmermeer

[ Nieuwkoopse plassen

[ Noordplas, M-Tempelpolder, ea
M Overige poiders

Bl Z Veenpolders

Ontwikkeld door:

Joost Deisman, Deltares
Lodewijk Stuyt, Alterra

Jan van Bakel, Bakelse Stroom
Gualbert Oude Essink, Deltares
Marco Hoogvliet, Deltares
Jeroen Veraart, Alterra

Voor meer informatie; joost.delsman@deltares.nl
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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

oO®

Climate Smart Agriculture
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For quality of life 28



¥*

EALerNm REPUBLIC




	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!

