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Learning by doing: the 
student’s perspective using 
marteloscopes for carbon 

modeling



How it all began...
A trip to the Black Forest
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The Rosskopf 
Marteloscope
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https://sites.uef.fi/europeanforestry/2021/04/26/excursion-to-two-marteloscopes-
near-freiburg-city/
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Technical Skills

Basic surveying

Tree Measurements

Biodiversity 
assessment

Quality Assessment

Data management

Management Skills

Site Selection-
Criteria, aims, etc.

Multi-Stakeholder 
engagement (Public 
and private)

Why establishing (or re-measuring) a 
marteloscope is such a good learning 
experience for students:
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Another reason: Individual Tree Data

provides many opportunities for research 



But a thesis needs a question, or a problem...
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https://www.esrl.noaa.gov/gmd/ccgg/trends/



Can we somehow include carbon?
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Biodiversity

Economy

Carbon



Everyone here knows -

Trees in the forest store 
carbon...
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But sometimes it is 
forgotten that wood 
outside the forest also 
stores carbon.
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Katja Kejser & Kasper Holst Pedersen
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And for every kg of wood 
used instead, avg 1.2 kg C 
emission saved.

Leskinen, P., et al. (2018)



How do we go from Knowledge to Practice?
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Can we improve the 
management of our 
forests for climate impact?



What is the climate impact 
of a thinning – what is the 
climate benefit potential of 
the forest?
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Our aims -

• Establish at least one marteloscope

• Develop a carbon model using 
marteloscope data

• Use the model to simulate 
management actions
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http://iplus.efi.int/marteloscopes-data.html
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Salten Langsø
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Stenholtvang
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A Natural Starting Point: Carbon Accounting
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The IPCC and Accounting for 
HWP

(Leskinen 2018) 

35 25 2
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Quality Assessment 
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(Schuck 2015)



Calculations...
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𝑑𝑚2 = 𝑑𝑚1 − 𝐿1 ∗ Τ𝑓𝑡 2 − ሺ𝐿2 ∗ Τ𝑓𝑡 2) ∗ Τ𝑑1.3 ℎ

𝐶𝑖 = 𝐵𝑖 ∗ 𝑓
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The Model
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Results
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Attributes Initial Removed After Removed After

Stem number [n] 429 60 369 76 353

Basal area [m²] 30.06 10.42 19.64 18.38 11.68

Volume [m³] 540.96 164.09 376.87 295.25 245.71

Economic Value [DKK] 174,437 46,452 127,984 94,946 79,490

Habitat Value 1363 116 1247 308 1055

Carbon [Mg] 120.1 35.32 84.78 54.25 65.84

CO₂-eq [Mg] 440.35 129.49 310.86 198.92 241.43

C Substitution Potential [Mg C] 132.22 40.02 92.2 72.88 59.35

Thinning 1 Thinning 2Salten Langsø

Attributes Initial Removed After Removed After

Stem number [n] 315 124 191 131 184

Basal area [m²] 36.29 9.07 27.22 13.66 22.63

Volume [m³] 486.18 140.79 345.40 228.63 257.55

Economic Value [DKK] 359,253 55,883 303,369 249,913 109,339

Habitat Value 1829 96 1733 933 896

Carbon [Mg] 135.40 15.82 119.58 64.31 71.09

CO₂-eq [Mg] 496.45 58.00 438.45 235.80 260.65

C Substitution Potential [Mg C] 128.33 36.88 91.45 63.55 64.78

Stenholtvang Thinning 1 Thinning 2

Thinning Results 
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Carbon Balance



What if wood use was 
more optimal?
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Comparable Results?
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• Numerous studies have shown substitution effect to be the most significant

• Most studies at national scale (related to national carbon accounting)

• General agreement that putting products into longer lived products 
preferable to direct to bioenergy (more storage and more substitution)

• Several studies have illustrated the importance of using more accurate tier 3 
data for HWP
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The Future...


