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Biomass Classification 
 



BIOMASS POTENTIALS 



Approach and Methodology 

                                                           Spatially explicit methods 

Resource focused approach 

                                                            Statistical methods 

 

                                                             Cost supply methods 

Demand-driven approach 

                                                           Energy -Economic modelling 

                                              

                                                Challenge  

                                       Integrated approach 



Current Forest Biomass Database 

• Theoretical Potential  

• Resource focused approach 

• Statistical methods 

• EU NUTS2 allocation 

 

 



Forest Biomass Database 

Database fields:  

 

 

 

Database content : tree species, 4 Coniferous & 
10 Broadleaved 

 

   Forest 

area (ha) 

 Biomass  

Increment 

 Roundwood  Residues  Total 

Biomass  
 NUTS2           



Current Forest maps are allocated on nuts levels 



Spatially explicit methods 

From theoretical potential to technical potential 

Using spatial data (land use, soil,dem,nature cover, ect) 

 

Take into consideration RED criteria 

 

Geoprocessing using GIS multicriteria analysis 



RED* & Sustainable Criteria 
n. 

Parameters Forestry Primary forestry residues 
1 

Adapt management in Natura2000 areas 

(based on Birds & Habitats Directive); in states 

not covered by the Natura2000 network, 

identify high biodiversity value areas from 

national legislation / data sources * 

Identify Natura2000 areas (based on Birds & Habitats Directive) and 

apply a reduced yield level;  

exclude core zones from use and adapt management in other areas 

(crop choices, yields, harvesting 

levels);  

  

Identify Natura2000 areas (based on Birds & Habitats Directive) and 

apply a reduced yield level;  exclude core zones from use and adapt 

management in other areas (crop  choices, yields, harvesting 

levels);  

  

2 
Exclude other legally protected areas – 

national (e.g. nature reserves, national 

parks) and international (e.g. Biosphere 

reserves (UNESCO MAB), Ramsar sites * 

  

Identify protected areas and exclude from use; Additionally: 

differentiate management intensity based on IUCN categories, 

exclude all areas with category I (core zones); adapt management 

on other areas (harvesting levels); mind overlaps with Natura2000 

areas 

  

Identify protected areas and exclude from use; Additionally: 

differentiate management intensity based on IUCN categories, 

exclude all areas 

with category I (core zones); adapt management on other areas 

(harvesting levels); mind overlaps with Natura2000 areas 

  
3 

Adapt management on areas designated 

for the protection of rare, threatened or 

endangered ecosystems or species 

recognised by international agreements or 

included in lists drawn up by  

intergovernmental organisations or the 

IUCN * 
  

  

Identify areas with rare, threatened or endangered species 

and adapt management; mind overlaps with protected areas 

  

identify areas with rare, threatened or endangered species 

and adapt management; mind overlaps with protected areas 
  

4 
No drainage / use of land that was 

wetland (including peatlands) in 

January 2008 * 

  

Identify wetlands and peatlands (baseline: 2008) for 

exclusion from use; exception: harvesting is possible during 

winter 

  

Identify wetlands and peatlands (baseline: 2008) for 

exclusion from use; exception: harvesting is possible during 

winter 
  

5 Buffer zones between cultivated land and areas 

of high biodiversity value (protected areas and 

wetlands) 

Identify protected areas (Natura2000 and others) and wetlands; include 

appropriate buffer zones that are based on the size of the protected 

areas; adapt management methods (reduced harvesting levels) 

Identify protected areas (Natura2000 and others) and wetlands; include 

appropriate buffer zones that are based on the size of the protected areas; exclude 

foliage and stumps from harvesting in the buffer zones 

6 
Maximum extraction rates for primary 

forestry residues 
  

  Extraction rates for primary forestry residues (including stumps) are adapted to local 

soil conditions based 

on slope, soil type, soil depth, soil compaction risk; no harvesting if slopes > 

35%; adapt harvesting to soil fertility based on a nitrogen deposition map; maximum 

extraction rate for above-ground residues at 65%, for below-ground residues at 

33%; Additionally: exclude foliage from harvesting 

  
7 Ensure a sustainable use of 

renewable resources 

Wood extraction rates should be 

lower than forest growth rates 

  



Geodata & Sources for GIS assessment 

 Forest statistics – forest area, annual increment 
 

 Corine Land Cover (EEA-2000 v.13, 2010, EEA-2006 v.15, 2011) 
• Forest species map JRC Project GHG AFOLU – 2000 
• Terrain data  

– Digital Elevation Model - spatial resolution: 100 m 
– Slope gradient map - spatial resolution: 100 m 

• Soil map: site productivity, soil surface texture, soil depth and soil bearing 
capacity (European Soil Database)  

• Protected areas 
– NATURA 2000 
– Nationally designated areas (CDDA) 

• Roads in Europe Tele Atlas 2009 – forest accesibility 
 

Paid attention on continuously updated sources and JRC data 



 
 

How much biomass is available after cutting the trees? 

Source: G Melin, www.swebio.se 
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Forest Area comparison DB Forest - CLC2006 
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Input Data for Mapping forest resources  
Raster cell = 1ha 

 

 Corine Land Cover (EEA-2000 

v.13, 2010, EEA-2006 v.15, 2011) 

 Pan-European Forest Type 
JRC, Forest-2006 



Input Data for Mapping forest resources  
 

Gridded data of forest species in 1 km spatial resolution 

Forest species  
JRC Project GHG AFOLU – 2000 

Fagus sylvatica (Beech) 

Quercus robur (Common oak) 

Source: Köble R. and Seufert G. (2001) 

Pinus sylvestris (Scots pine) 



Biomass allocation on CLC 2006 forest cover 
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Terrain Data Model 

Digital Elevation Model 
Spatial resolution: 100 m 

Data source: Consortium for Spatial Information (CGIAR-CSI)    http://srtm.csi.cgiar.org  

Slope gradient map 
Spatial resolution: 100 m 



Slope classification 35% 

Liguria 

> 35% 

Slope 

< 35% 



Restrinction: forest biomass allocated slope < 35% 

Liguria 
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Protected areas 

 NATURA 2000 
 Nationally designated areas (CDDA) 



Natura 2000 (Spain) 



Forest <35% slope included in Natura 2000 

Natura 2000 

Forest<35% 



Soil parameters  



JRC Soil Erodibility 
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JRC Peat soil 
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JRC Crust Soil 
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Roads in Europe 

Tele Atlas 2009 

Roads in Piedmont and Lombardy 



Further steps 

• Forest management in NATURA 2000 areas 
     Core zones-non core zones, adapt parameters 

 

• Evaluate parameters for soil geoprocessing 

 
• Hydro evaluation for harvesting underground forest biomass &stumps 

 

• Buffer areas on Roads, Nature 2000 



Possible Development in cooperation whit other JRC 
groups 

• Models to evaluate economics and social issue 

 

• From Technical potential considering spatial data  to 
implementation potential considering also 
economics, social aspect, logistic.. 

 

• Prepare Scenarios 

 

• Maps & data results on JRC INSPIRE Portal 



Thanks for your attention 

 

 
Vincenzo Motola 

REMM - Renewable Energy Mapping and Monitoring  

European Commission JRC - Institute for Energy -Renewable Energy Unit 
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tel.:+39-0332-783628 
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