What Role Can Smart Irrigation Play
in Today’s Agricultural Sector?
This review describes criteria that will become instrumental for your farm’s water operations

The Challenge

Current Solutions

Today, discussions about climate change, drought, and flash
flooding as well as how these phenomena affect agriculture and
water rights dominate public discourse. Simultaneously, regulatory
agencies worldwide are starting to require sustainable farming
practices while economic competition is omnipresent. Intrasectoral competition is taking place on a global scale while water
resources are becoming scarcer in specific regions, yet more
variable and extreme in others.

Common smart irrigation approaches aim to increase an
operation’s water-use efficiency by focusing on soil water – field
capacity – of an agricultural plot as well as weather prognoses.
Such an approach helps farmers reduce costs while still
providing a proper water supply to their crops. In addition, some
irrigation systems are capable of supplying farmers with
diagnostics based on soil moisture and potential climate effects,
as well as how much water needs to be supplied to the fields.
Advanced solutions also provide a temporal estimate of when to
supply the water. Accordingly, the decision of “to irrigate or
not?“ remains in the farmer’s hands.

It is therefore of paramount importance for agricultural practice to
become more resource-efficient. Physical, technical, digital, and
financial factors accompany this enormous task one that will
ultimately define the stability of the water-energy-food nexus for
both today’s society and future generations.
Let’s consider Germany for example. It is not a country usually
associated with water scarcity and use conflicts. However, since
2018, confidence in average yearly precipitation amounts capable
of securing high-quality harvests has been slowly eroding. As a
result, German farmers and agricultural consultants are starting to
consider irrigation as a legitimate solution for the sector’s
demands, in a region that typically receives ca. 790 mm annually.
Astonishingly, most farms currently outfitted to irrigate base their
decisions on everyday experience. This “rule-of-thumb” method
could have the potential side effect of making the sector, which
already demands ca. 70% of the country’s water, more inefficient.

A smart irrigation system such as this can be customized to suit
nearly all crops and for any irrigation method including big-gun,
frigates, sprinklers as well as surface and sub-surface drip
hoses. Depending on the chosen irrigation method, one can
expect an increase in water-use efficiency since the precise
water needs of the field crop are applied directly to the plants,
when they need it.

To combat this challenge, locally calibrated, model-based
monitoring and control irrigation systems offer a solution. Such
systems consist of the following technical and digital components:

Technical Components:
•
•
•
•

Weather and soil sensors
Local long-range, wide area network
Pump and control module
Irrigation hardware (supply lines, valves, drip hoses,
sprinklers)
• Power and water source
• Fertigation unit

Digital Components:
•
•
•
•
•
•

Hydrological model of the unsaturated zone
Weather reports, and/or model
Plant-growth model
Irrigation-management model
REST-API
Irrigation user dashboard application

Numeric Modelling, Water-Balance, and
Groundwater Recharge Consulting
Smart farming is a recent concept that references the digitization
of existing agricultural processes via the coupling of sensors,
control instruments, and machinery, with computer models.

In the world of irrigation, Irrigation 4.0 and a Digital Twin are
becoming increasingly familiar concepts, which strive to:

Decision-making Factors

 calculate point-based, inhomogeneous, spatial weather, and
soil data better and in higher resolution

Have you been wondering if you can achieve more with your
current operation’s set-up? Do you think, if you were to apply
smart irrigation to your fields, you could reach your economic
goals?

 guarantee real-time monitoring and control of soil moisture
 enable holistic visualization of all operational processes
(pressure, water and/or nutrients)
 predict required amounts of water as well as nutrients for
specific timespans
 archive more precise evidence of an operation’s water and
nutrient flows for use in authorization, environmental impact
assessments and regulatory bodies.

Another important consideration for irrigation management
systems is the size and extent of the hydrological model as well as
the precision of the sensors. Generally, the more precise realworld processes can be incorporated and measured, the better
farmers and irrigation managers can control water amounts and
plant stress. Conversely, the model’s precision can directly
influence the outcome of the harvest, its quality, and the entire
balance of the system – particularly in relation to natural, temporal,
and financial factors.
DHI’s MIKE SHE simulation system unifies physical plant
characteristics with soil and climate parameters into one physical,
hydrological model to deliver site and plant-specific data
summaries of plant transpiration and interception, as well as soil
evaporation and groundwater recharge. This results in every
hydrologically relevant stage of an irrigation system being
considered, from the water source through the control hardware,
to the plant, its leaves, roots, and the surrounding soil and
groundwater – both in the unsaturated and saturated zones.
To achieve such results, project managers and farmers work in
close cooperation with DHI model architects during operations.
Farmers share their soil and water parameters, topographical and
site specifications, crop selection and desired irrigation method.
Accordingly, plant-growth phases based on crop-coefficient
values, leaf-area index and root depth are defined in a MIKE SHE
model.
Furthermore, both historic and real-time climate and soil measured
data are compared to the farm’s soil and plant properties via a
REST-API to produce both a current state analysis and forecast of
soil moisture for up to five days in advance. Depending on what
aspects the farmer wishes to consider, a complete soil moisture
report can be created. In addition, monitoring and forecast support
in the form of a data visualization dashboard can be set up or realtime model-driven automatization initiated.

Using digital tools in agriculture should make your decisionmaking processes more transparent and easier. At the end of the
day, you want to maintain a clear overview of your entire system
to operate as sustainably and economically as possible.
When exploring model-supported, irrigation, market options, be
sure to consider the following factors:
•

Are the hardware and digital solution offered by one supplier?

•

How is technical and digital support of the system guaranteed
and provided?

•

What physical parameters of your real irrigation system are
incorporated into the model and are these parameters
transparent during the „sales pitch“?

•

Does the digital model take both water and nutrient balances
into consideration and how are they effectively balanced?

•

Do you have the option to add and request data regarding the
soil moisture, plant growth phases as well as the climate?

•

Are both model and system results displayed in an easy to
understand and unified user interface (dashboard)?

•

Which control options do you have ?
•
•
•

Do you have to personally go out to the field to activate the
pump?
Is the system activated according to a pre-determined
schedule?
Or does the irrigation system automatically activate
according to your desired useable field capacity?

•

What water resources do you have access to, and what is the
quality of the irrigation water?

•

What technical irrigation equipment do you already have in
operation at your farm and to what extent are they
incorporated into your operations?

Your answers to these questions will help guide the best strategic
decision for your farm. The more you know about your own
demands, ideal system and what the market has to offer, the
better you can orient and position yourself in sales conversations.
If you want to learn more about MIKE SHE and how DHI can
assist you with water supply and irrigation, feel free to contact us
at mike@dhigroup.com or simply drop the authors a personal
message on LinkedIn.
Authors:
Kyle Egerer1, Patrick Keilholz2, Dominic Spinnreker-Czichon1 und Christian
Pohl1
1

DHI WASY GmbH – Bremen
Knochenhauerstraße 20-25
28195 Bremen
2

DHI WASY GmbH – München
Rosenheimer Straße 143
81671 Munich

mike@dhigroup.com

www.dhigroup.com

https://www.mikepoweredbydhi.com/products/mike-she

