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Subsurface Drainage In Finland

1.3 milj. hectar subsurface drained
agricultural land area

About 10 000 ha/ year, new and additional dr.
30 T 50 entrepreneurs
Inter -Drain machines , Mara -machines

GPS is not yet used In Finland in drainage
machines

GPS has been tested earlier but the signal was
then not stabil enough
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Control of drainage depth

The working depth is controlled by the
machine

requires machine control system
Automatic depth control systems are available
currently based on laser beam detector
GPS controlled systems

one Installation In Finland in 2017 and one
2018
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GPS based drain depth control

GPS based depth control requires accurate
positioning signal , or RTK-GPS, to reach
accuracy level of one inch

No local stations are necessary if using
network correction (VRS in Finland)

quick start of drainage operation inthe field
You can save the real installation
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Challenges of GPS based control

Some obstacles to be more common tech
uncertainty of operability inthe field, doubts
Installation investment of machine control system

doubt on accuracy of drainage installation compared
to laser beam

The drainage plan needs to be done in 3D
In proper digital format
with quality In position and depth
requires precise surface models and measurements
for planning software
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Data format project In Finland 1/2

Finnish Field Drainage Association
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Tage Stam ( Geotrim ), Heikki Puumalainen
(planner ), Jouni Kolehmainen (  entrepreneur )
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Dataflow

3D 1 planning DXF-to-Trimble  Trimble TMX
MicroStation format

Terra
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MS is more functional than
Trimble WM Farm Drainage
solution
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Work In progress
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Data format project In Finland 2/2

In the project , conversion tool is developed
for the Finnish needs

conversion from DXF to Trimble format
laterals and mains are in separate layers
region boundary Ison another layer
each pipe is modeled as 3d-polyline

Drainage planning is done in Microstation or
other CAD software

In national coordinate system : x-y and height
Trimble requires In global coordinate system
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Data back to CAD

After data format conversion , machine control
system can control the depth and position of
laterals and main pipes for desired
coordinates

The control system also records the realized
depth (or height In global coordinates )

the intentionisto move the realized pipe
Installation coordinates back to CAD, for
comparison and validation

not yet experimented
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Pilots

One new machine control system installation
for 2018

The plans have been done in 3d

First test plots have been tried ,to prove the
concept and get first results

More test plots to be carried out during
season 2018
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Testing
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Conclusions
Benefits using GPS

No local stations are necessary
quick start of drainage operation inthe field

You can save the real installation
Easier to learn than laser
GPS works in various terrain and during fog

Challenges using GPS

Expensiv
Not as sure as laser ( forest , clouds tec.)
Poles are perhaps needed also using GPS
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Thank You'!
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