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Introduction

Chairman Ben van Os (Province of Drenthe) welcomes the participants of the WaterCap Task Force 
Meeting in hotel De Hunzebergen within the Province of Drenthe (the Netherlands) and wishes us a 
fruitful meeting. 

WaterCAP-Taskforce accumulates knowledge and experience on water and climate change 
adaptation from many countries and multiple sectors in the North Sea Region (NSR). The 
knowledge and experience is gained through the former InterReg projects dealing with Water 
and climate change. The project aims to supply water solutions in the NSR and to define ideas for 
projects in the InterReg V programmes with the slogan: How can a farmer earn more euros with less 
water?

This meeting had a focus on experiences with and ideas about irrigation on farms in the North Sea 
Region. The meeting was attended by participants of agro and environmental organisations and 
crop farmers in Denmark, Germany and the Netherlands (see Appendix one).

During this WaterCap Task Force meeting several speakers gave their opinion on irrigation 
matters. After that a series of short presentations were held. The meeting ended with a visit to 
the Hunebedcentrum (Megalithic Museum), followed by dinner, during which the participants 
discussed several statements. The programme can be found in Appendix two and the statements in 
Appendix three.
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Sensor-controlled advisory systems  
for farmers

(Louis Nannes-DACOM)

Louis Nannes is a senior advisor of . DACOM. This is an innovative high-tech company that 
develops and supplies specialized hardware, software and online advisory services to arable farms 
and the agribusiness around the world (with a focus on yield optimization for arable crops).
The presentation of Louis Nannes can be found in the appendix.

During the Aquarius/WaterSense project the moisture content of the soil was made visible to 
farmers by the use of sensors as part of the development of an integral Decision Support System 
(DSS). Data could be obtained daily by the farmers, at home on their pc. 
The WaterSense project had different goals: agriculture (optimizing crop yields and saving 
fertilizers, water and pesticides), drinking water production and operational water management 
(including water quality). There were about 100 moisture sensors (20,000 hectares) in the fields of 
farmers in the area of the Waterboard Hunze & Aa’s. The irrigation software advises when and how 
much water should be given with per individual farmer. General results of WaterSense were: sensors 
in the water quantity model can optimize the use of water but to optimize the use of fertilizers and 
pesticides is much more complicated. At the moment there are no usable sensors for pesticides, but 
sensors for nutrients in the unsaturated soils are in development. 

Louis Nannes talked about eco-hydrological effects of climate change. Salinization – the 
accumulation of salt in the soil after irrigation with salty surface water from ditches – is a major 
issue to be dealt with. There are risks of over or under irrigation. In (delta) regions such as the 
Netherlands we have to deal with different tolerances towards salt. For example, while wheat has a 
high tolerance – onion has a low tolerance to salt in soil and irrigation water, resulting in different 
losses in yield.

Optimization of yield is possible by investigation of the main defining, limiting and reducing 
factors. Water and nutrients are the main limiting factors; measures on yield increasing could be 
more focussed on these factors. For example by a cycle of activities such as sensing, irrigation, field 
mapping, soil sampling, planting maps, etcetera (see Nannes’ presentation). The variety in soils 
and soil fertility between fields should be taken into account. For that, techniques such as gamma 
radiation¸ mapping, soil sensing and close sensing with crop sensors could be applied for precision 
irrigation of the fields. Good results with this approach have been attained in other regions, such as 
Sudan, Saudi Arabia and the UK.  
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Farmers could apply more of these techniques! It is a challenge to work together on more smart 
and simple applications for farmers. With the use of apps, QR codes and so on.

Question: What are the experiences with the used water model? Does it work?
Answer: It is a complex, dynamic model which has been calibrated and tested at the start and 

corrected during the experiment (dynamic).

Question: Is one sensor per field sufficient?
Answer: As a trigger to alert  the farmer, yes. For precise farming, more sensors/techniques are 

advisable.

Question: What about the soil mapping with quads?
Answer: At the moment this is being investigated in a project about deeper drainage (winter) due 

to salinization. Results are promising.
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Use of the irrigation planner
(Bert Aasman, DLV Plant)

Out of a passion for plants, Bert Aasman talked about his experiences with irrigation. Bert is 
manager at DLV Plant, an independent firm for consulting, research and projects in the field of 
agriculture. DLV has 215 employees, 9500 clients and works in 55 countries (mainly Europe) being 
home based in the Netherlands).

A relevant tool is the DLV Irrigation Planner which is tested in recent years with farmers (potatoes, 
carrots, sugar beets etcetera). The DLV irrigation planner is a decision-supporting tool for irrigation. 
Satellite data provides the farmer with the spatial information he needs. This tool provides information 
about when to irrigate, the amount of water and gives an overview about the farm and field irrigation 
conditions and advice about improvements. It’s a practical, easily managed tool that  works well in 
‘clear sky’ circumstances (satellite). Soil moisture sensors (e.g. DACOM) could be used additionally. 

Training farmers in the practical use is an important activity of DLV; they deal with both active and 
passive participants using a step to step approach (see slides in the appendix). Already existing 
information on soil and crop has been used. Additional meteo information (rain, evaporation) in the 
field is gained from satellites and weather stations providing information for a practical advice per 
field/farm. With DACOM more precise information could be gained – combinations are possible.

Main issue at the moment is how to work in cloudy 
weather: satellite images (5 times a week) cannot 
provide sufficient information then. So, DLV and 
farmers are working on alternatives such as drones, 
airplanes, cameras, and so on. Facing new risks and 
disadvantages but providing (potentially) useful 
information on biomass and evaporation as well 
as working towards solutions by combining and 
testing several techniques and working on mutual 
goals (farmers, waterboards, consulting firms). 
A combination of airplane pictures and growth models could probably be successful. 

Question: These are a lot of techniques, is this profitable for the farmer?
Answer: Yes, it’s possible if one builds the irrigation systems step by step and per farmer or group 

of farmers (sensor, pictures, etcetera).

Question: What about legislation for irrigation (for environmental reasons such as nitrates)? This is 
a major issue in Denmark.

Answer: This is not a big issue in the Netherlands. With a good irrigation system N loss from the 
soil can be avoided.

Question: Is data from Denmark available?
Answer: Exchange of information between Germany and Denmark.
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Threats and opportunities of 
irrigation within the WFD

(Hans Roust Thysen, DAAS - 
 VFL Denmark)

Hans Roust Thysen gives  the presentation due to absence of Søren Kolind Hvid. Hans works 
at the agro consulting firm Danish Agricultural Advisory Service - VFL in Denmark, a non-profit 
organisation owned and paid by farmers with 3200 employees in 31 regional advisory companies. 
Irrigation, about 96% from ground water, is needed mostly in the western part of Jutland in up to 
50% of the cultivated area. Permits are needed but are complicated to get due to different, and very 
strict, requirements (permissions corresponds to the average irrigation requirement over a long 
period of years). Irrigation in Denmark is limited because it is a lower priority then drinking water. In 
the near future it is likely that more restrictions will be made by the government due to the Water 
Framework Directory (WFD) and reduction in stream flow due to climate change. At the moment, 
no new permits are being issued and all is postponed till the next generation of WFD plans (2016-
2021). These restrictions could be more catastrophic for the farmers. Therefore it is wise to start 
a campaign for the right to use water and to draw up some regional legislation. At least in the 
western part of Denmark where ground water and streams (summer) resources are sufficient and 
the requirement values need to be updated.

Question: How about these difficulties in Germany and in the Netherlands?
Answer: In the Netherlands a rather efficient system of irrigation exists within the legislation. In 

Germany rules are more flexible and regional then in Denmark.
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Short presentations of new developm ents in the field of efficient 
and sustainable water use by farmers

Rinke van Veen (Province of Drenthe) talks about new developments in efficient and sustainable 
water use by farmers: a variety of draught related projects, often in combination with nature 
conservation. Strategy on the higher grounds is to increase the amount of groundwater by keeping 
water in nature areas, higher water levels in and meandering of small rivers and changes in forestry. 
Farmers are advised to work towards a more efficient water use, irrigation with groundwater and 
a more sustainable soil management. Measurements to be worked out are: famer’s weirs; steered 
drainage; infiltration with drainage; water storage with weirs; other crops; sprinkling techniques 
and green manure. Famers have a key role to improve water management!
By following this web link, you can find more information about measurements like this in the area 
of Waterboard Hunze & Aa’s:  http://www.hunzeenaas.nl/werk-in-uitvoering/Paginas/regelbare-
drainage.aspx

Question: What are your experiences with the combination of nature conservation and irrigation 
for agriculture?

Answer: This is not always integrated due to different goals e.g.  water retention and water 
removal. A good strategy is to work on sufficient water conservation and make arrangements 
with local farmers.

Angela Riedel (Landwirtschafskammer Niedersachsen) gives a presentation about their 
experiences with irrigation techniques in general and then more specific about modelling/
calculation by using applications such as BOWAB (soil water calculation) for different crops. With 
aspects such as calibration and differences when applying these models in the test phase of this 
project. The irrigation works good when enough detailed information is used in the models and 
models could be adapted/improved during the project. The challenge is to work towards a good 
water ‘ footprint ‘ and to work with correct data. The regional government finances this project. 

Question: Why did they start to irrigate these fields?
Answer: The farmer decided.

http://www.hunzeenaas.nl/werk-in-uitvoering/Paginas/regelbare-drainage.aspx
http://www.hunzeenaas.nl/werk-in-uitvoering/Paginas/regelbare-drainage.aspx
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Short presentations of new developm ents in the field of efficient 
and sustainable water use by farmers

Elisabeth Schulz (Landwirtschafskammer Niedersachsen) talks about governance and projects 
on groundwater in the region (sub continental area between Hamburg and Hannover). As a result 
of the WFD  round tables with stakeholders are being held and they are finding ‘no regret’ measures’ 
together, such as more efficient water use. For example groundwater storage/infiltration in the high 
areas in combination with other forests. This is a complicated process! 
A second strategy is to work with water ponds (Aquarius programme): with public benefits as well. 
A third strategy is the storage of cleaned waste water in the forest.

Cristina Aue (OOWV) gives a presentation (no sheets) of the water supplier in water win areas in 
Germany. Conflicts about water rights occurred with local farmers: a challenge for landscape water 
management with farmers! In these projects organisations are discussing other crops, forestry, 
meandering rivers, nutrients, etcetera. There is a willingness to learn from each other!

Question: If there is less ground water, don’t we need other nature goals?
Answer: It is time for a better water body management facing ground water at risk. Tools are 

welcome!

Hanne Binderup Jacobsen (JYSK Denmark) gives detailed information about the evaluation of 
irrigation machinery (recent field test) due to serious yield losses caused by draught in 2013. The 
water distribution of self-propelled irrigators (60 m wide when fully extended) is being surveyed.  It 
appears that an uneven spread occurs in these fields causing crop damage: in a worst case scenario 
there was no water in large areas of the field. A strong wind from one direction would have a major 
influence on the water distribution in the field in this case. 
When planning irrigation it is advisable to make simple water balances, to choose a priority 
between crops, to take the soil texture into account, to measure and incorporate irrigation and 
precipitation and to use meteorological data.

Question: Why don’t the farmers choose for other, more suitable, techniques?
Answer: This hardly happened due to traditions / culture of the farmers in this project.
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Statements  
and conclusions

At the end of the meeting, Deirdre presents the speakers a ´trechterbeker´ from Drenthe and other 
gifts. Statements are shortly presented by Rinke van Veen with the invitation to the participants to 
discuss these statements during dinner (see Appendix 3). 
Following the closing words from chairman Ben van Os, the participants  were taken on a  visit to 
the Hunebedcentrum (Megalithic Museum) for a guided tour, ending with dinner at this museum.

Hunebed and Trechterbekervolk

Dinner
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Appendix 1 
Participants of WaterCap  
Task Force Meeting

Exloo, June 17th 2014

Ben van Os (Province of Drenthe, NL) b.os@drenthe.nl 
Deirdre Buist-Murphy (Province of Drenthe, NL) d.buist@drenthe.nl 
Rinke van Veen (Province of Drenthe, NL) r.veen@drenthe.nl 
Jan den Besten (Waterboard Hunze & Aa’s, NL) j.den.Besten@hunzeenaas.nl 
Ekkehard Fricke (LWK Niedersachsen, DE) Ekkehard.Fricke@LWK-Niedersachsen.de 
Angela Riedel (LWK Niedersachsen, DE) Angela.Riedel@LWK-Niedersachsen.de 
Elisabeth Schulz (LWK Niedersachsen, DE) Angela.Riedel@LWK-Niedersachsen.de 
Christine Aue (OOWV, DE) aue@oowv.de 
Ilke Borowski-Maser (OOWV, DE) bm@interessen-im-fluss.de 
Silke Buecker (OOWV, DE) buecker@oowv.de 
Hans Roust Thysen (DAAS - VFL, DK) hrt@vfl.dk 
Carl Heiselberg (Farmer, DK) carl@famheiselberg.dk 
Bjarne Larsen (Farmer, DK) fugdal@fugdal.dk 
Erik Kjeldsen (DK) j@hflc.dk 
Marie Juhl Rohde (DK) mjk@lf.dk 
Hanne Binderup Jacobsen (DK) hbj@jlbr.dk 
Louis Nannes (DACOM, NL) info@dacom.nl 
Bert Aasman (DLV Plant, NL) b.aasman@dlvplant.nl 
Bert Huizinga (DLV Plant, NL) b.huizinga@dlvplant.nl 
Rienk Schaafsma (Waaloord VOF, NL) rienk.schaafsma@waaloord.nl 
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mailto:b.huizinga%40dlvplant.nl?subject=
mailto:rienk.schaafsma%40waaloord.nl?subject=
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Appendix 2
Programme 

How can a farmer earn more euros with less water?

Location:
Fletcher Hotel-Restaurant De Hunzebergen  |  Valtherweg 36  |  7875 TB Exloo  |  The Netherlands
Tel. +31 591 549 131  |  Fax +31 591 549 289  |  www.hoteldehunzebergen.nl

Tuesday, June 17th 

12:00 - 13:00  Lunch

13:00 - 13:30 Sensor-controlled advisory systems for farmers (Louis Nannes, DACOM, 
The Netherlands)

13:30 - 14:00 Use of the irrigation planner (Bert Aasman, DLV Plant, The Netherlands) 
 
14:00 - 14:30  Threats and opportunities of irrigation within the WFD (Denmark)

14:30 - 15:00 Coffee break 

15:00 - 15:30 Discussion
 
15:30 - 16:30 New developments in the field of efficient and sustainable water use by farmers
 Province of Drenthe; OWVV; Landwirtschaftskammer Niedersachsen; River Trust; KCA

16:30 - 17:00 Appoint promising developments for international projects based on the 
presentations

18:00 - 19:00  Visit to the Hunebedcentrum (Megalithic Museum) with guided tour

19:00 - 21:30  Dinner 

 

http://www.hoteldehunzebergen.nl
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Appendix 3
Statements for discussion

Head questions

1. What kind of a advise system for irrigation do you use for your farmers and do you have 
experience with other types of advice systems?

2. What should an advice system be able to do to give the best advice for irrigation?
3. What do we have to do to improve the advice systems to be able to deal with climate change?
4. Is there a connection between the WFD plans and irrigation?

Sub questions

Sensor controlled advisory systems for farmers (Louis Nannes, DACOM, The Netherlands):
• What information do farmers need to be able to take a good decision about whether or not to 

irrigate?
• Will the need for information change because of climate change?
• How can point information (sensors) be converted to spatial information?
• Are there more ways of gaining the right information beside the use of sensors and satellites?
• Do farmers benefit when they have continuous information on groundwater quality?

Use of the irrigation planner (Bert Aasman, DLV Plant, The Netherlands):
• What is your experience with hyper spectral data for temperature, evaporation and Nitrogen 

sufficiency?
• What kind of irrigation planner you use and what kind of data you need to get an advice?
• Do you have any experience with practical use of irrigation sensors in your country and what’s 

the opinion of the farmers?

Threats and opportunities of irrigation within the WFD (Søren Kolind Hvid, KCA, Denmark):
• How are irrigation and the WFD plans corresponding? Is it still possible to get a permit?
• How do you administrate irrigation permits?
• Do you use service checks on irrigation machines?



 

Planning / Steering of irrigation 
by calculation (modelling 
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Appendix 4
Presentations Jun 17th 2014



KLIMZUG-Nord, Beregnungssteuerung, Abschlussbesprechung 10.03.2014 

1. results of field experiments with different models for the 
steering of irrigation 

2. new application in Lower Saxony/Germany:    

model „BOWAB“ (soil water calculation) 

SG Beregnung 03/2014 
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KLIMZUG-Nord, Beregnungssteuerung, Abschlussbesprechung 10.03.2014 

Beregnungssteuerungsmodelle in Winterweizen 
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Ertragsergebnisse verschiedener Kulturen bei 
unterschiedlicher Beregnungsmenge 
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KLIMZUG-Nord, Beregnungssteuerung, Abschlussbesprechung, 10.03.2014 SG Beregnung 03/2014 
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KLIMZUG-Nord, Beregnungssteuerung, Abschlussbesprechung 10.03.2014 

Beregnungssteuerungsmodelle in Kartoffeln 
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KLIMZUG-Nord, Beregnungssteuerung, Abschlussbesprechung 10.03.2014 

Beregnungssteuerungsmodelle in Zuckerrüben 
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Schlussfolgerungen 

• Beregnung mit einer berechneten Empfehlung für die Wassergaben 
funktioniert gut, wenn die Modelle hinreichend genaue Standortdaten 
erhalten und an den Standort angepasst sind.  

• Bei den Steuerungsmodellen gibt es keine eindeutigen Gewinner und 
Verlierer. Die Berechnungen wurden bei einigen Modellen während der 
Projektlaufzeit angepasst und die Empfehlungen verbessert.  

• Für die Praxis hängt die Auswahl eines geeigneten Modellanbieters von 
den Vorgaben des Landwirts ab:  
- Wieviel Erfahrung hat er bereits selbst? 
- Wieviel Zeit kann und will er investieren für die Beregnungssteuerung?  
- Wie genau sollen die Informationen sein?  
- Wie relevant sind für ihn die Kosten ? 

• welche Daten benötigt das Modell ? 

• woher kommen die Daten? 

• welche Daten muss der Landwirt eingeben ? 

 KLIMZUG-Nord, Beregnungssteuerung, Abschlussbesprechung, 10.03.2014 SG Beregnung 03/2014 
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BOWAB Modell, irrigation planning 

KLIMZUG-Nord, Beregnungssteuerung, Abschlussbesprechung, 10.03.2014 SG Beregnung 03/2014 
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Developement of soil moisture,  
critical value, date of irrigation 

KLIMZUG-Nord, Beregnungssteuerung, Abschlussbesprechung, 10.03.2014 SG Beregnung 03/2014 
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Herausgeber Thema des Vortrages/ Inhalt der Folie 

New developments in Northeastern Lower Saxony 
in the field of efficient and sustainable water use 
by farmers 

Angela Riedel, Irrigation Unit, Hannover 
   Elisabeth Schulz, Regional Office Uelzen 

 
Exchange at Provincie Drenthe, Exloo, NL, June 17.-18., 2014 
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 aus: Diercke Weltatlas 

• Subkontinentales Klima  =>  Wasserbilanzdefizit während der Vegetationsperiode  100-200 mm … 
 

• leichte Böden  =>  nutzbare Feldkapazität <100 mm 
 

NO-Niedersachsen  > 300.000 Hektar Beregnungsflächen                   östl. A7   /   nördlich A 2 
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Aim: Tackling WFD 
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Inprovement of Waterefficiency => Innovations towards  
                                                                              smaller pivot irrigation  

55



 
Storage of   
sugar beet  
processing  
Water 
 
750.000 m³  
Speicher   
Stöcken 
(First filling  
2004) 
 
 
 
 
 
 
 
 
 
400.000 m³ 
Speicher Borg 
 
First filling  
September  
2014 
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Herausgeber Thema des Vortrages/ Inhalt der Folie 

Increase of Groundwater Supply 

57



Pink = major  recharge areas 
 
=> Best for  „active seepage“ 
 
 
 
Green = zone of discharge 
 
White = transit zone 
 
 
 
Foundation of new regional  
central irrgation boards 
Aim => joint measures 
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Herausgeber 1. Thema des Vortrages/ Inhalt der Folie 

59



Reconstsruction of coniferous forest to decidous forest 
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Herausgeber Thema des Vortrages/ Inhalt der Folie 
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Rain Harvesting  
Kettelstorf 

Construction of the new  
seepage pond (2011) 
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Herausgeber Thema des Vortrages/ Inhalt der Folie 

Seepage of cleaned wastewater in forest 
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Herausgeber Thema des Vortrages/ Inhalt der Folie 
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Herausgeber Thema des Vortrages/ Inhalt der Folie 
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Herausgeber Thema des Vortrages/ Inhalt der Folie 

Thank you for your interest! 
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Irrigation and WFD in Denmark

Knowledge Centre 
for Agriculture
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31 regional advisory companies
(3,200 employees)

Knowledge Centre for Agriculture
in Skejby - VFL (500 employees)

Communication of knowledge 
to the agricultural sector
Development projects
Management programs
Owned by the organisation 
‘Danish Agriculture’
Non-profit

Danish Agricultural Advisory Service

69



26. juni 20143...|

Irrigation in Denmark

Irrigation on 17 % of the agricultural area in DK

Irrigation is most important in the western part of DK 
– up to 50 % of the cultivated area has irrigation
- available water at field capacity is only 60-70 mm on 
typical soils in this region

Irrigation is common on farms growing potatoes and on 
many dairy farms – but also on farms with pig production

Mainly sprinkler gun irrigation.

96 % of all water for irrigation is ground water.
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4...|

Irrigation permissions

Per year

Ringkøbing county 120 mm 1.200 m3/ha

Other counties – JB 1 100 mm 1.000 m3/ha

Other counties – JB 3 75 mm 750 m3/ha

The permissions corresponds to the average irrigation
requirement over a long period of years

Irrigation permissions are issued for 15 years
Permissions depends on soil type: 750-1200 m3/ha/year
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Irrigation requirement on dairy farms on 
coarse sandy soils 1987-2010, mm per year
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6...|

Irrigation management

Irrigation decision support tool: Calculation of water 
deficit and calculation of yield loss if no irrigation 
water is applied

Vandregnskab Online is used by advisers and 500 
farmers.
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7...|

Administration of permissions for 
groundwater abstraction for irrigation

Abstraction of water for irrigation has a lower priority 
than abstraction of water for other purposes

Abstraction of water for irrigation is already limited in 
many areas due to exceeded impact on stream flow

No new permissions are issued

Implementation of the Water Framework Directive 
may result in further restrictions on irrigation

Maybe less water can be used  for irrigation in 
some areas in the future
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8...|

Less water for irrigation?

In the western part of DK ground water resources are 
sufficient (Precipitation per year: 800-1100 mm)

Too big reductions in stream flow are critical for 
ecosystems in streams and rivers

Permissions for irrigation are limited by a requirement 
related to a maximum  reduction of low flows in 
streams (typical 10 % of median minimum flow)

Lowering of the ground water table may be critical for 
some wet terrestrial ecosystems.
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Requirement values for maximum effect 
of the water flow in streams

High ecological status 5 %

G
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tu
s

Small streams < 2 m width 10 %

Streams > 2 m (spawning and juvenile 
growth of water salmonids or protected
species/nature)

10 %

Other streams > 2 m width 15 -
25 %

Requirement values are from 1979 (MST Water supply 

Instructions1979).
Scientific basis missing.

The same for all streams. Automatic linkage to stream 
objectives.
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26. juni 201410...|

Red areas:  Reduction of irrigation?

From draft versions of water plans
for 2009-2015
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”Irrigation” has been postponed to the 
next generation of WFD plans (2016)

New calculations (new method) of the impact on
stream flow from abstraction of ground water are 
prepared in 2014 (next generation of WFD plans)

New limits for maximum reduction of stream flow are 
also under preparation

78



26. juni 201412...|

Very water rich streams in Western Jutland 
in the summer

Water flow (medianmin.)
is 5-20 times larger 
per unit of area in Western 
Jutland than in the eastern 
part of Denmark, l/s per km2.
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26. juni 201413...|

Stable water flow in the summer in streams 
of western Jutland

Karup å: 8,0 l/s per km2 = 66 % of average run-off

Tryggevælde å: 0,4 l/s per km2 = 6 % of average run-
off
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26. juni 201414...|

The annual rainfall has increased in 
Western Jutland

The annual rainfall has increased by 266 mm in 100 years!
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Sensor-controlled advisory 
systems for farmers 

Louis Nannes, Dacom 
17 June 2014, Exloo 

82



• WaterSense history  

• Effects of climate changes   

• Yield optimization 

• Sensing technology 

 

Sensor-controlled advisory systems for farmers  
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•Advanced sensor systems technology in the 
agri and water sectors  

•Development of an integral Decision 
Support System (DSS) 

WaterSense  
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Goals  

Waterboard Agriculture Drinkwater Company 
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Goals  

• Agriculture  
– Optimizing crop yields   
– Saving fertilizer, irrigation and 

pesticides  
 

• Drinking water production   
– Preventing contamination   

 
• Operational water 

management  
– Level-management   
– Water quality monitoring  
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100 sensors in 20.000 ha  
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Ready available water 
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Results 

• Soil moisture sensors can optimize the use of 
fertilizers and pesticides 

• But use of sensors in the unsaturated zone is less 
promising than initially thought, because 
expectations were too high 

• More time needed for modelling the collected data 
• Make knowledge more shareable to other regions   
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• Global warming since 1970 with an 
average of 0.6 ° C 

• By higher temperatures more violent 
storms and crop failure due to drought 

• Prediction of the Intergovernmental 
Panel on Climate Change (IPCC): this 
century an average temperature rise 
of 1.1 - 6.4 ° C 

 
 

Effects of climate change 
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Also global warming in the Netherlands  

Source: KNMI 
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• Global warming is making the sea 
more salty, according to new research 
that demonstrates the massive shifts in 
natural systems triggered by climate 
change. 

• Can we store enough and can we 
distribute our water efficiently? 

 
 

Effects of climate change 
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Most irrigation waters contain salts 
After irrigation, the water is used by the crop or 
evaporated  
The salt that is left accumulates 
This process is called salinization 
Leeching saline soils can result 

 in sodic soils  

Salinization 
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EC: Crop tolerance and Yield potential 

ECe: soil 
ECw: irrigation water 
 
 

Onion    1.2  2.3  1.3  0.8 
Grape    1.5   3.3  1.9  1.1 
Potato     1.7  3.2  1.8  1.1 
Tomato    2.3   3.5  2.0  1.2 
Date    4.0   8.7  5.0  2.9 
Wheat    6.0   9.4 5.3 3.1 

Crop   ECe threshold for  ECw crops growing in 
    yield reduction    sand  loam  clay 
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sensitive 
moderately 

sensitive tolerant 

Not suitable 
for any crop 
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ECwater versus yield 

moderately 
tolerant 
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defining factors:    CO2 
               radiation 
               temperature 
               crop characteristics 
                 - physiology 
    - phenology 
                 - canopy architecture 
 
limiting factors:            water 
               nutrients: 
    - nitrogen 
    - phosphorus 
 
 
 
reducing factors:     weeds 
                 pests 
                 diseases 
                                   pollutants 

potential 

actual 

attainable 

1 

2 

3 

Production 

Production level (t/ha) 

Yield-increasing measures 

Yield protecting measures 

Optimization 
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Influences on marketable yield 

The degree of influence depends on 
the vitality of the crop AND soil 

During the season only 
fertilization and irrigation 
influence the outcome! 
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Potential  
yield 

Nitrogen 

Climate data 

> > > > > monitoring crop growth> > > > 

Planting, 
seeding 

Closing between the 
rows 

Planned 
Harvest 

soil scan 

 
 Harvest 

 geo 

Optimization using crop growth model 

Emerge   

Soil moisture 
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Field mapping with gps 

Soil sampling and/or  
scanning 

Calculate tramlines 

Soil cultivation with autopilot 

Variable planting Crop protection 

irrigation 

Harvesting with  
yield measurements GNNS  

Remote  
Sensing 

Field boundaries 

Field division 

Soil maps 

Soil penetration  
resistance map 

Planting map As applied data 

Wet sensor 

Weather station 

Variable fertilizing 

     Sensing 

Day night rhythm 
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Know soil fertility for determining water retention  
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Gamma radiation 

Grain analysis 

Output Input 
Soil maps 

Task maps 

> Water retention  
maps 

 
 Lutum 
 Org. matter 
 Grain size 
 Median 
 Height 

From gamma radiation to soil maps & task maps 

40K, 238U, 232Th, 137Cs  
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Gamma reflection soil scanner 
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Measurement of natural background radiation 
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Calibration with soil grain analyses 
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Precision Agriculture: soil sensing 
Map showing maximum rootdepth vs compaction 
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Historical data is also usable 

106



Example irrigation: 
 
Farmer has TerraSen soilmoisture sensor: 

Decision on timing and amount of water 
 
Combine the above with gamma reflection scan soil map: 

Add location to the decision on timing and amount of water 
 
Dacom generates irrigation zone map 
 Triggers: 

Water retention 
Root depth 

 

Precision Agriculture: soil sensing 
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Example  task map 
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GPS irrigation 

Aqua logger 
 
• Module on the irrigation pump that logs 
automatically water use, pressure and motor 
parameters from use of each well/source 
 

Overlap and field boundaries control  
 
• feed field boundary data into web application 
(only once) 
• control irrigation unit by universal ad on tool 
with electromotor and battery. 
• map with water output available 
• Overlap between parallel runs adjustable 
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As applied map 
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Close Sensing with crop sensors 
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Dacom Sensetion®:  
Smart & Simple Water Management 

Soil moisture 
sensors 

Showing the exact 
current need for water in 

the palm of your hand 

Sign up... (QR code) Check it .... Install it .... 
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Refill capacity: 99 mm     

Refill capacity : 54 mm    

Refill capacity : 12 mm 

Refill capacity : 10 mm 

Sensetion switched off 

No recent data available 

Refill capacity: 2 mm. > 90% capacity 

54 mm 
Refill capacity : 25 mm. Is within limits 

Fields  Actual soil moisture status of  
your fields  

on your smart phone 
 

Sensetion 
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System in 2011:  
12 litres / sugar cube 

Dacom system 2012: 
7,3 litres / sugar cube 

Results Dacom Water Management 

Water  
savings  
39 % 

Sugar cane in Sudan 1st year  
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Some results in irrigation management 

• PepsiCo, UK , potato  Objective: “50 in 5”: 

       50 % reduction Water footprint and Carbon footprint in 5 years 

      www.pepsico.co.uk  - iCrop : Dacom inside 

    water reduction 

Pico, Egypt,     48%  

   MAFA,  Egypt       30% 
   Loukil,  Tunisia,   50% 

    yield and quality  

   Chipsy,  Egypt    8%   yield 
    50%  quality  
SLU, Sweden  15 - 30%  yield 

• Min. of Agri. Saudi Arabia  All crops  (date palm trees etc.) 

     2010 - 2015 current: 25-75% less water use 
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Earn more euros wit a good irrigation advice 

• Start and stop earlier 

• Determine optimal irrigation moment 

• Improved yield 
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Earn more euros wit a good irrigation advice 

Thanks for your attention! 
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Field trip  
June 18th

During the field trip three sites were visited:
• Applied Plant Research field-test locations Valthermond
• Field location with steered drainage
• Drip irrigation plot in 1e Exloermond

Applied Plant Research field-test locations Valthermond
The excursion started at PPO in Valthermond.  
http://www.wageningenur.nl/en/show/PPO-Valthermond-1.htm

PPO Valthermond is one of Applied Plant Research’s field-test locations. PPO Valthermond is 
used to conduct research into arable farming, multifunctional agriculture and field production of 
vegetables.
Janjo de Haan and Gerard Hoekzema gave us an introduction on the field experiments.  The farm 
has is about 100 ha and research themes include,  for example,  reduction of pesticide use, nutrition 
management, water and nutrient management, precision farming and soil management. Within the 
previous Interreg project  (Aquarius) soil sensors were used at this farm and calculations have been 
made to determine the effects of irrigation on  potatoes in combination with the soil sensors. 

Field location with steered drainage
The second location we visited was a plot in Exloo with steered drainage. 
http://www.hunzeenaas.nl/werk-in-uitvoering/Paginas/regelbare-drainage.aspx

Henk van Norel from Water Board Hunze and Aa’s explained why this experiment was started 
last year. The main goal is to keep more water in the field during the dry season so there is water 
available for the crops in summer. Supply of surface water is not possible. Because of the seepage in 
the area it is possible to keep water in the ditch and also in the drains for a longer period. 
Second reason is the impact on the water quality. Because of higher water tables the oxidation of 
peat will probably be less. On the other hand the flushing of nutrients from the subsoil could be 
higher because of the higher groundwater table. Final results are not yet available.  

Drip irrigation plot in 1e Exloermond
The third plot visited was a location in 1e  Exloermond with drip irrigation in potato fields. Sigrid 
Arends from DHV and farmer Speelman explained more about the experiment on drip irrigation to 
us. The system is a combination of water supply and fertigation. The goal is to optimize crop growth 
under dry conditions also. One other question is how long the tubes will last and how much work it 
is to install and at the end of the season to remove the tubes. 

http://www.wageningenur.nl/en/show/PPO-Valthermond-1.htm
http://www.hunzeenaas.nl/werk-in-uitvoering/Paginas/regelbare-drainage.aspx
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