
ICOS ancillary data workshop 
Gembloux, September 2015  



Forest ancillary data 



 3 variables to measure 

• Green area index (GAI) 
 

• Above ground biomass (AGB) 
 

• Litter fall  



 Spatial sampling design 

            
Within each plot:  
- Ancillary data 

• Biomass (annual) 
• LAI (seasonal) 
• Litter fall (seasonal) 

- Soil climate 
• Soil temperature  
• Soil moisture 
• Water table 

CLASS 1 = Min 4 plots  

CLASS 2 = Min 2 plots  

Should be place within the 
footprint and vegetation within plot 
should be representative for the 
footprint 

Who has already installed plots?  



GAI 

• GAI: Green Area Index 
• definition:  the photosynthetically active surface 

area of standing vegetation, expressed per unit 
of ground area. (For Forests GAI = LAI) 

• Units: m2 m-2 
 



GAI - Methodology 
 GAI < 6    GAI > 6 

Digital hemispherical pictures (DHP) 

SS1 Sunscan Canopy Analyzer 
AccuPAR LP-80 

Lineair ceptometer 



GAI – spatial sampling design 

• DHP • ceptometer 

Systematic grid of 15m Systematic grid of 7.5 m 

All locations should be marked and mapped!!  



GAI – temporal sampling design 

• Class 1 = Class 2 
• 6 GAI measurements 

for overstorey  
• Timing is in 

collaboration with PI 
 



 GAI – Hemitool for DHP 

test version available at 
https://icos.ua.ac.be/ 
 
Test Phase during growing 
season 2015 

• Antwerp March 2015 
 

• Expert meeting to  
– build automatic 

processing tool 
– Write field measurement 

protocol 

 

https://icos.ua.ac.be/
https://icos.ua.ac.be/
https://icos.ua.ac.be/


LAIeff determination 
 GAI – Hemitool for DHP 

Digital RGB image 

Extraction blue channel 

Thresholding 

Determination gap fraction 

  LAIeff   



Hemispherical photography 
GAI - Hemitool 

test version available at  
https://icos.ua.ac.be/ 

Presentation by Emmy Jacobs on  
Wednesday 



GAI - Ceptometer 

• See presentation of grasslands  Maarten 



AGB 

• AGB: Above ground Biomass 
• definition: the dry matter (DM) of the 

Aboveground fraction of standing vegetation, 
expressed per unit of ground area  

• Units: g DW m-2 

 
 



AGB - methodology 

• Allometry: relation 
between diameter at 
breast height (DBH) and 
AGB components: 
– Stem biomass 
– Branch biomass 
– Leaf biomass (at peak) 

 
Y=axb 



AGB - methodology 

• Class 1: preferably site specific, preferably 
recently measured for all species present that 
represent 80% of Basal Area. 

• Class 2: literature values  
• Criteria for literature values (to discuss):  

 



AGB - methodology 

• Dendrometers:  
– mandatory for class 1  
– 6 dominant trees within the plots 
– Eg D6 by UMS.  

 
 



 AGB – spatial sampling 



 AGB – spatial sampling 

• We require that all trees and equipment 
within the plots are mapped. (Class 1 and 2) 

• Fieldmap instrument will be demonstrated 
tomorrow + we will circulate one (or two) 
between ICOS sites.  



   AGB – temporal sampling 
design 

• DBH:  
– every three years (class 1 and class 2) 
– After harvest or natural disturbance 

• Dendrometer:  
– continuous 

 
 



Litter fall 

• Definition: the dry mass of litter, expressed 
per unit of ground area  

• Units: g DW m-2 

• Very usefull to validate GAImax in deciduous 
forests 



 Litter fall - methodology 

• Litter traps 
• Criteria: 

– Circular or square 
– No fixed size, minimum 0.5m2 
– Horizontally placed 
– 1m above forest floor 
– Mesh size <0.5mm and light color (not black) 
– Nylon 
– Allow drainage 



• Collect the different fractions 
– Leafs and needles (separated for mixed forests) 
– Fruits 
– Small woody fraction (up to 2cm in diameter) 

• Dry and send DM per trap (see presentation 
Friday) 

 Litter fall - methodology 



  Litter fall – spatial sampling 

• Al least 5 traps per plot 
• Cross design with +-10m between points 
• Add 4 in case of high variability 

 



  Litter fall – Temporal sampling 

 
• Only class 1 (but 

highly recommended 
for class 2) 

• Monthly outside main 
litter fall period (PI) 

• Biweekly period of 
main litter fall 

 
x x 
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