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Upscaling & spatially explicite estimation of biophysical variables with remote sensing (UPSPEX)
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ICP BIOSOIL-BIODIVERSITY  Plots design and Sampling

COUNTRY

BIOSOIL/BI

ODIVERSITY

N plots

DATA 

available

N plots

France 548 539

Belgium 10 10

Germany 323 225

Italy 223 219

UK 167 163

Ireland 35 35

Denmark 22 22

Spain 151 149

Sweden 100 100

Austria 136 135

Finland 630 452

Hungary 78 0

Poland 438 432

Slovak Republic 108 107

Czech Republic 146 139

Slovenia 44 40

Latvia 95 95

Cyprus 19 19

Total 3273 2881

Biosoil subplots and measurement protocol for DBH measurements

ICP Biosoil Biodiversity Plots Measured ICP Biosoil Biodiversity Plots

AT, SK, LV, CA, GE (in part) followed the protocol stated in the manual.

IT, IE, DK, ES, FI, HU, PL, LT, CZ, SI, CY, GE (in part) followed the protocol 

and additionally measured a few smaller trees in subplot 3

BE  and UK measured extra trees in subplot 3 (all trees over 10 cm instead 

of all over 50).  The extra trees were flagged and excluded from analysis.

Tree top height were measured on a minimum of 3 trees with the largest DBH



DBH Distribution - Species
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Plot Basal Area lived tree per hectare
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Subplot 1 – 30 m2

d1 (10>DBH≥7)

Subplot 2 – 400 m2

d2 (50>DBH≥10) 

Subplot 3 – 2000 m2

d3 (DBH≥50)
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Pan European allometric equations
Allometric equations are usually expressed in one of these 

forms

dbh=diameter at breast height

a;b; c= scaling coefficient

Plot living trees Biomass

Limitations related to tree height

Tree top height was measured on a minimum of 3 trees with the 

largest DBH

* b
Biomass a dbh=

*log( )Biomass a b dbh= +

2( ) *Biomass a b dbh c dbh= + +



Selected allometric equations

Zianis et al., 2005 -Biomass and Stem Volume 

Equations for Tree Species in Europe

Country Equation a b c Species References

338 Finland a+b·dbh+c·dbh2 18.779 -4.328 0.506 Pinus sylvestris

Briggs, E.F. & Cunia, T. 1982. Effect of cluster sampling in biomass 

tables construction: linear regression models. Canadian Journal of 

Forest Research 12(2): 255-263.

145 Finland a+b·dbh+c·dbh² 19.018 -4.806 0.565 Picea Abies

Briggs, E.F. & Cunia, T. 1982. Effect of cluster sampling in biomass 

tables construction: linear regression models. Canadian Journal of 

Forest Research 12(2): 255-263.

526 Netherlands a·dbhb 0.111 2.397 Pseudotsuga menziesii
Hees, A.F.M.v. 2001. Biomass development in unmanaged forests. 

Nederlands Bosbouwtijdschrift 73(5): 2-5.

514 Germany a·dbhb 0.0519 2.545 Populus tremula
Rock, J. 2005. Suitability of published equations for aspen in Central 

Europe – results from a case study. Submitted manuscript.

89 Germany a·dbhb 0.1143 2.503 Fagus sylvatica

Pretzsch, H. 2000. Die Regeln von Reineke, Yoda und das Gesetz der 

räumlichen Allometrie. Allgemeine Forst- und Jagd-Zeitung 171: 

205-210.

565 Spain a·dbhb 0.2313 2.2662 Quercus ilex

Ferres, L., Roda, F., Verdu, A.M.C. & Terradas, J. 1980. Estructura y 

funcionalismo de un encinar montano en el Montseny. II. Biomasa 

aera. Mediterranea 4: 23-36.

600 Austria a+b·ln(dbh) -0.883 2.14 Quercus spp

Hochbichler, E. 2002. Vorläufige Ergebnisse von 

Biomasseninventuren in Buchen- und Mittelwaldbeständen. 

Forstliche Forschungsberichte, München, 186: 37-46.

320 Italy a+b·ln(dbh) -1.457 1.8647 Pinus pinaster

Hochbichler, E. 2002. Vorläufige Ergebnisse von 

Biomasseninventuren in Buchen- und Mittelwaldbeständen. 

Forstliche Forschungsberichte, München, 186: 37-46.



Species group Species

1. Light demanding conifers

338 Pinus sylvestris

Pinus sylvestris, Larix spp., Pinus nigra, Pinus cembra, Pinus heldreichii, Pinus leucodermis, Pinus radiata, Pinus 

uncinata, Pinus mugo, Pinus contorta, Pinus strobus, Cedrus spp., Juniperus spp.

2. Shade tollerant conifers a

145 Picea Abies 
Picea abies, Picea stychensis, Abies spp., Taxus baccata, 

3. Shade tollerant conifers b

526 Pseudotsuga menziesii
Pseudotsuga menziesii, Thuja spp., Tsuga spp., Chamaecyparis spp.

4. Mediterranean conifers

320 Pinus pinaster
Pinus pinaster, Pinus halepensis, Pinus pinea, Pinus canariensis, Cupressus spp., Pinus brutia

5. Fast growing  deciduous 

514 Populus alba
Betula spp., Populus spp., Alnus spp., Salix spp., Robinia pseudoacacia, Eucalyptus spp.

6. Slow growing light demanding 

deciduous

600 Quercus spp

Quercus robur, Q. petraea, Q. cerris, Q. pubescens, Q. faginea, Q. frainetto, Q. macrolepis, Q. pyrenaica, Q. rubra, Q. 

trojana, Q. hartwissiana, Q. vulcanica, Q. macranthera, Q. libani, Q. brantii, Q. ithaburensis, Q. pontica, Fraxinus spp., 

Castanea sativa, Rosaceae (Malus, Pyrus, Prunus, Sorbus, Crataegus, etc.), Juglans spp., Cercis siliquastrum

7. Slow growing shade tolerant 

deciduous

89 Fagus

Fagus spp., Carpinus spp., Tilia spp., Ulmus spp. , Buxus sempervirens, 

Acer spp. Ilex aquifolium

8. Mediterranean evergreen trees

565 Quercus ilex

Quercus suber, Quercus ilex, Q. coccifera, Q. lusitanica, Q. rotundifolia, Q. infectoria, Q. aucheri, Tamarix spp. 

Arbutus spp., Olea europea, Ceratonia siliqua, Erica spp. Laurus spp., Myrtus communis, Phillyrea spp. Pistacia spp. 

Rhamnus spp. (R. oleoides, R. alaternus),  Ilex canariensis, Myrica faya, 

Plot Above ground biomass 



Plot Above ground biomass 
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Wood density – Plots Volume

Species group Basic Wood 

Density

Kg DM/fresh volume

1. Light demanding 

conifers
500

2. Shade tollerant conifers

a
440

3. Shade tollerant conifers 

b
540

4. Mediterranean conifers 550

5. Fast growing  deciduous 670

6. Slow growing light 

demanding deciduous
700

7. Slow growing shade 

tolerant deciduous
700

8. Mediterranean 

evergreen trees
600

(ICPP, 2003)

m
V

ρ
=

V= volume [m3]

m= biomass [Kg]

ρ= wood density fresh volume [Kg/m3]





Work in progress

Dead Wood Estimation
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Deadwood is both an 

important substrate for 

a large number of 

forest species such as 

insects and other 

invertebrates and a 

refuge and nesting 

place for several 

mammals and birds. 

The type of deadwood is important and refers to properties such as 

whether deadwood is standing or lying, size-dimensions and tree 

species of deadwood.



The EFTs classification is intended to stratify the highly 

heterogeneous area covered by forest in Europe into a discrete 

number: 14 Categories and 78 types

To facilitate the analysis, interpretation and 

harmonized reporting of forest data at Pan-European level.



Work in progress

GIS-based forest classification 

algorithm to assign European 

Forest Types (EFTs) to forest 

plots. 

The GIS-based automatic classification is tested using tree species basal 

area data collected in the framework of the biodiversity module of the 

BIOSOIL/BIODIVERSITY project in the ICP Forest level I 

European Forest Type - forest classification algorithm



K - Nearest Neighbours
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W  inversely proportional to the 

multidimensional distance between the t-th

pixel and each of the k nearest pixel of the 

reference set
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The unknown value of response variable Ŷ� for the unit (pixel or pixel group) t can be estimated using the values Yi of the 

same variable measured in the field in locations corresponding to the k nearest neighbor units

Work in progress
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