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 Maintenance respiration depends on temperature, plant 
biomass and on nitrogen content 

 Information on biomass and N content in tree 
compartments required 

 Sapwood (= living tissue) contributes to plant 
respiration, but not heartwood 

 Spatial estimates of stem (+ branch, root and foliage) 
biomass available, but required for sapwood biomass 
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 (1) Plant respiration will be derived from spatial estimates of 

tree compartment biomass, temperature and plant trait data 
(N content, respiration rates) 

(2) Changes in tree species distribution (by forest management 
or climate change) can strongly affect sapwood biomass 
(and thus Ra) even if stem biomass remains unchanged 

(3) N content varies strongly between tree compartments and 
tree species C
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Tree Compartment Biomass based on 
Satellite Radar Remote Sensing[1,2] 

(can be requested at https://www.bgc-jena.mpg.de/geodb/) 

• ENVISAT/ASAR C-band radar (2010) 
• 0.01° (≈ 1 km) resolution 
• Growing stock volume converted to carbon density 

(using data on wood density and biomass allometry) 

• Innovation 1: Use of measurements[4] of 
sapwood area and stem cross-sectional area 
instead of rare sapwood mass measurements, 
together with theory on biomass allometry 
 

• Innovation 2: Application of a global tree 
density product[5] to bridge the gap between 
inventory measurements at tree level and satellite 
observations at forest stand scale  
 

• Innovation 3: Application of a map of dominant 
tree genera[6-9] allows accounting for most of the 
variation in sapwood-to-stem proportion 

Derivation of Sapwood Biomass from Stem Biomass[3] 

(can be downloaded at https://bolin.su.se/data/thurner-2020) 
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RP = ring-porous 
DP = diffuse-porous 

NE = needleleaf 
evergreen 

B = broadleaf 
Mixed = all species 

Towards Estimating Plant Respiration 

Data from the Global 
Respiration Database[10] as 
part of the TRY Database[11]  

Frequency of the 
estimated sapwood 
biomass with 
different proportions 
of sapwood-to-total-
stem biomass  
 
(100,000 grid cells 
randomly selected 
for each tree genera 
class) 
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