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● Watershed simulation and Forecasting System (WSFS)
• Flood forecasting and hydrological studies

• WSFS-VEMALA water quality model

● Finnish soil database and Corine land use data in WSFS
• Areal variation

• Soil moisture, groundwater and evapotranspiration

• Two-layer soil moisture model
• Soil moisture depends on soil types

• Units in m3/m3

• Evapotranspiration
• Penman-Monteith

• Effects of land use changes

• Impacts of  climate change more reliable
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Introduction
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Vantaanjoki

Finnish Soil Database Corine Land Use data

Aurajoki

● Soil and Land use data

• 8 Soil Classes

• 6 Land Use Classes

● Model divided into      
sub-basins

• Average area = 65 km2

• 12 Combinations of Soil

and Land Use Classes

Finnish Soil Database and Corine land use
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Weather data 
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Soil Moisture simulation
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● Soil properties

• Porosity

• Field capacity

• Wilting point

• Hydraulic conductivity

● Soil moisture
observations

• In situ observations

• Satellite products



Evapotranspiration
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● Effect of land use/vegetation

• Potential evaporation

• Forests and open areas

● Effect of soil moisture

• Actual evaporation

• Organic and clay soils

• Large evaporation

• Less runoff

• Rocky and sandy soils

• Less evaporation

• Larger runoff and groundwater storage
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Long-term mean soil moisture and 
evapotranspiration

● Soil moisture
• Mean minimum soil

moisture

• Areal variation
• Soil type
• Climatology
• Land use

● Evapotranspiration
• Annual sum

• Areal variation
• Climatology

• Land use

• Soil moisture



Soil moisture index

8

● Drought monitoring

• Wet/Drought soil index

• Porosity

• Field Capacity

• Wilting point

● Drought projects

• LOSSI-project 2019-2020

• EIFFEL-project 2021-2023

● Forecasts (in Finnish)

• Current situation https://www.vesi.fi

• Long-term forecasts

https://virpo.fmi.fi/lossi

Porosity

Field Capacity

Wilting Point

Porosity

Field Capacity

Wilting Point

https://www.vesi.fi/karttapalvelu/?shortlink=3694&theme=maankosteus
https://virpo.fmi.fi/lossi/maankosteus.php


● Finnish Soil Database and CORINE Land Use Data
• Input data for soil moisture and evapotranspiration models

• Areal variation depends on soil properties and vegetation
• Improved areal data of hydrological variables

• Effects of land use changes

• More reliable estimates for the impacts of climate change

● Future development
• Groundwater simulation

• Digital Elevation Maps and/or new sub-basin division
• Groundwater Flow and Runoff simulation
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Conclusion and Future Developments


