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Case Project: 
SOILWEATHER platform to develope intensive 

environmental monitoring and services

- to control nutrient leaching to waters
- to develop services for agriculture



•70 continuously measuring 
nodes in total

•Karjaanjoki river basin (~2000 
km2)

•4 nodes measure water flow, 
nitrates and turbidity of the 
water (scan spectrometers)

•18 nodes measure water 
turbidity (OBH3+ sensors)

•27 nodes measure soil 
moisture

•55 nodes measure weather 
parameters (a-weather station)

River Basin Level Sensor Network Helps 
Control Nutrient Leaching to the Baltic Sea
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SoilWeather
Wireless Sensor Network
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SoilWeather Applications



Measurements in the SoilWeather sensor 
network

• In total 70 measuring nodes for different 
environmental parameters (weather, soil 
moisture, water level & quality..)

• Automatic measurements availlable to the 
users real-time

• Wireless sensor nodes
• Frequent measurements (15 min – 1 h), 

continuous data
• Data transfer to database using GSM 

techniques
• Quality control system and maintenance
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koodi asennuspäivä maankosteusanturin syvyys  (cm)
MS04 7.8.2007 1
MS05 7.8.2007 10
MS06 7.8.2007 1
MS07 21.8.2007 20
MS08 21.8.2007 20
MS09 21.8.2007 20
MS10 21.8.2007 10
MS11 21.8.2007 1
MS12 16.10.2007 10
MS21 15.10.2007 10
MS22 1.11.2007 30
MS23 15.10.2007 10
MS39 5.6.2008 10
MS40 5.6.2008 10
MS43 5.6.2008 10
MS46 4.6.2008 10
MS47 5.6.2008 10
MS48 30.5.2008 10
MS49 5.6.2008 10
MS50 30.5.2008 10
MS51 4.6.2008 10
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MS05 /10 cm

MS0 6/1 c m

MS5 0/10 c m

MS4 8/10 c m

MS1 1/1 c m

MS5 1/10 c m

MS1 0/10 c m

MS0 7/20 c m
MS08/20 cm

MS0 9/20 c m

20 ECH2O –sensors,
10 FDR-sensors: soil moisture



Crop protection application

• Succession of crop disease depends on infection AND 
site specific meteorological situation
• Temperature
• Relative Humidity
• Soil Moisture

• Disease succession can be modelled 

• Early warning to the farmer

• Right time spraying saves environment and money and 
helps maintain high quality of the crop

• Real time advisory services can be business



Control of Soil Moisture Content

• Drought at the growing season
• Water deficit of the plants
• Irrigation need

• Fire risk

• Periods when Soil is saturated with Water
• Nutrient leaching to Surface Waters and Ground Water

• Soil Freezing
• Freezing and Melting of Soil Frost

• Nutrient leaching



Project Management Considerations
• 3 Research Institutes 
• 3 Large Multinational Companies
• 8 SMEs
• 3 International Research Institutes
• 2 Funding bodies

• = Disasterous and Risky coctail of Multiple Goals and 
Objectives of the Project!

• 2 companies changed ownership
• 2 companies changed their strategy (away from the original aim)
• Balancing Long Term Research Objectives and Short Term 

Company Objectives



Scientific Considerations

• Building and Maintaining Distributed Wireless Sensor 
Network is not Child’s Play!
• Focus from Straightforward Application Development towards 

Maintenance and Quality Control of the Network

• A functioning Platform attracts Companies and Research 
Performers
• 2 new projects started
• 1 under construction

• Network will be proposed as part of European LTER-
research network (Long Term Ecological Research 
Network) and the proposed EU/ESFRI LIFE-WATCH 
initiative



Thank you!

Markku.Jarvenpaa@mtt.fi


