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● GMES: EU initiative  

○ Satellites and in situ sensors to monitor our natural 

environment as well as keeping an eye on the security of 

citizens 

● GIO: GMES Initial Operations 

○ 2011 – 2013 

● Components 

○ Global 

• estimates of biophysical variables like LAI 

○ Continental 

• Corine Land Cover 2012 

• High Resolution Layers (HRLs): Soil Sealing / Imperviousness, Forest, 

Grassland, Wetland, Water 

○ Local 

• Urban Atlas 

• Hotspot monitoring: methods developed in Geoland2 Area Frame 

Sampling 
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Global Monitoring for Environment and Security 



● Soil sealing: the loss of soil resources due to the covering of 

land for housing, roads or other construction work 

● Per-pixel estimates of soil sealing based on NDVI and model 

○ 2012 0-100% (20m x 20m / 100m x 100m) 

● Time series 2006-2009-2012 

○ degree of change over time 0-100% (100m x 100m) 

● Experiences: 

○ Status layers of imperviousness & built-up areas 

• partly overestimation of imperviousness at high degrees / 

underestimation at low degrees due to mixed pixels 

○ Change layers of imperviousness changes 

• New built-up areas: good reliability 

• Densification in existing built-up areas: lower reliability 
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HRL Soil Sealing / Imperviousness 



● Degree of soil sealing from part of Helsinki 

○ Green: 0-29%, Orange: 30-49%, Dark pink: 50-79%, Red: 80-

99%, Red brown: 100% 
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HRL Soil Sealing / Imperviousness 

             DSS 2006                                CLC2006                                 DSS 2009               



● Tree Density  

○ Pixel-based Percentage of Tree cover within and outside 

Forest stands 

• Bushes and dwarf trees excluded 

● Forest Type  

○ 2 classes: Broadleafed Forest, Coniferous Forest 

○ Versions: 

1. MMU = 0.5ha, MMW = 20m, min. Tree Density/pixel = 10%, 

additional information layer indicating orchards, olive groves, etc. 

and urban trees, 20 m pixel 

2. No MMU, min. Tree Density/pixel = 30%, 25 m pixel 

● Tree cover presence/absence 

○ Forest and Non-Forest class 

○ No MMU applied, min. Tree Density/pixel = 30% 

○ 25 m pixel 
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HRL Forest 
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● Example from Kiuruvesi  

● Kompsat-2 9.8.2009 – Detected changes – GeoEye1 6.9.2011 
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AFS Change Detection 
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THANK YOU FOR YOUR ATTENTION! 

Got interested? 

Need data? 

 

Contact: Markus.Torma@ymparisto.fi 


