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Even-aged
… almost only beech

Uneven-aged
15+ tree species

Similar site conditions

Much can be done with close-to-nature silviculture, but at 
the rate of tree growth …



Even-aged
… almost only beech

Uneven-aged
15+ tree species



Tending and thinning 

Transformation to uneven-aged ….

Close-to-nature sylviculture > influencing natural 
processes, step by step with clear targets ...

... regeneration cuts

... uneven-aged in 
demographic equilibrium

Tree marking / felling



Close-to-nature sylviculture > influencing natural processes, step by step 
with clear targets, based on facts and evidences …

Tree species, 
mixtures, 

site conditions

Dynamics, effects 
of interventions 

and perturbations

Silvicultural 
techniques and 

silvicultural concepts

Biodiversity



Interactive tree 
map on internet 
and on 
smartphones for 
tree marking 
exercises

martelage.sylvotheque.ch

Photosphere (360°Panorama) > time travel

250+ silvicultural observation 
and/or training plots



> martelage.sylvotheque.ch
Easy access to a large 
network of marteloscopes 
from different organisations



Possibility to practise in many different situations …



Main motivation behind martelage.sylvotheque.ch (MSC)

• to document the diversity of forests and to illustrate the variety of close-to-
nature silviculture practices

• to strengthen the understanding of forest ecosystems, their dynamics and 
how to influence these dynamics through concrete cases

• to facilitate tree marking exercises in a large number of different situations 
and to promote sharing between forest professionals

• to characterize and quantify silvicultural practices, monitor their 
effectiveness, compare and optimise them, formalise and document 
silvicultural know-how

Marteloscopes represent the key ingredient; they can be seen as pieces of a 
puzzle that provide an ever-improving overall picture of close-to-nature 
silviculture



50–60-year-old spruce stand
dominant height (hdom): 31m
dominant diameter (ddom): 50cm

Growing stock? Increment?

Basal area? Increment?



50–60-year-old spruce stand
dominant height (hdom): 31m
dominant diameter (ddom): 50cm

Growing stock: 610 m3/ha, 15 m3/ha*y

Basal area: 48 m2/ha, 1.3 m2/ha*y



50–60-year-old spruce stand
dominant height (hdom): 31m
dominant diameter (ddom): 50cm

Growing stock: 610 m3/ha, 15 m3/ha*y

Basal area: 48 m2/ha, 1.3 m2/ha*y

… What next?



Android

iOS

MSC Mobile



+ 3y  ?



+ 3y 
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Utility of marteloscopes:

• Link dendrometric values with concrete situations in the forest
• Consolidate dendrometric value estimation for precise description of a given 

silvicultural situation and for meaningful comparison with other situations
• Explore different silvicultural options, train (new) silvicultural techniques
• Share, compare and discuss tree marking with other forest professionals
• Set up a follow-up based on dendrometric survey and/or visual 

documentation … no need to wait too long, already possible to observe the 
effects of an intervention after a few years



12+ tree species

age: 30-35 years
dominant height (hdom): 24m
dominant diameter (ddom): 29cm
growing stock: 260 m3/ha
basal area: 20 m2/ha

… What next? Tree marking exercise!

> MSC

https://martelage.sylvotheque.ch/explore?a_tour=182&a_dendro_survey=178&a_pano_survey=82&a_pano_loc=1235&a_azimuth=-1.661637709190879&a_altitude=0.14775415896754068&a_zoom=1.5707963267948966


?





Android

iOS

MSC Mobile
2: Marteloscope 
name: PPSS32

1



1: Change tree
symbol size

N: Number of stems per ha
G: Basal area per ha
V: Growing stock per ha
dg: mean diameter
ddom: dominant diameter
…

3



Simplified tree marking exercise: 

1. Select 5-9 trees to maintain / promote (target trees) (5-7’)

Information available: tree location, tree species, and tree 
diameter

2. Compare your results with those of your neighbours (7-10’)

• Selected trees: what is the same, what is different, and why ? 

• Way to proceed: which aspects were considered? same logic?

• Learnings?  



Simplified tree marking exercise: 

1. Select 5-9 trees to maintain / promote (target trees) (5-7’)

Information available: tree location, tree species, and tree 
diameter

2. Compare your results with those of your neighbours (7-10’)

• Selected trees: what is the same, what is different, and why ? 

• Way to proceed: which aspects were considered? same logic?

 Stability and vitality, tree species composition, distance



Number of times in % 
that the tree has been 
designated as a tree 
to be harvested

Percentage of times the 
tree was selected as a tree 
to maintain / promote 
(target tree)

Possibility to share tree 
markings with QR codes and to 
compare them directly on an 
interactive map





Combining marteloscopes is very useful for observing and 
comparing forest dynamics and management practices …



No 
intervention ?



No 
intervention



No tree in the 
middle storey

Trees in the 
middle storey

Stability /!\ Progressive and spatially 
dispersed establishment of 
natural regeneration, through 
the repeated creation of small 
canopy gaps, to gradually build 
vertical stand structure

Relatively simple with shade-
tolerant tree species … but 
what about other tree species?



1

2

3

1 0.04ha
2 0.06ha

3 0.12ha

Uneven-aged oak stand (Galmwald FR)



Combining marteloscopes is very useful for observing and 
comparing forest dynamics and management practices …
From this perspective, marteloscopes can be seen as pieces 
of a puzzle that provide an ever-improving overall picture of 
close-to-nature silviculture. 



Close-to-nature sylviculture > influencing natural processes, step by step 
with clear targets, based on facts and evidences …

Tree species, 
mixtures, 

site conditions

Dynamics, effects 
of interventions 

and perturbations

Silvicultural 
techniques and 

silvicultural concepts

Biodiversity



Do you see any 
Tree-related 
microhabitats?



Do you see any 
Tree-related 
microhabitats?



See Bütler et al. (2021) for detailed 
information about tree-related 
microhabitats  on martelage.sylvotheque.ch

Train perception and 
observation skills thanks 
to virtual reality

... and to learn more 
about what you see 
through direct links to 
existing knowledge.



Thank you for your attention !

Martelage.sylvotheque.ch is supported by the Federal Office for the Environment 
(FOEN), the Canton of Geneva, and Bern University of Applied Sciences (BFH). 
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Close-to-nature sylviculture > influencing natural processes, step by step 
with clear targets, based on facts and evidences …

Tree species, 
mixtures, 

site conditions

Dynamics, effects 
of interventions 

and perturbations

Silvicultural 
techniques and 

silvicultural concepts

Biodiversity

• What are meaningful targets? … Which is the most 
appropriate?

• How to reach these targets efficiently? 
… Which silvicultural techniques to apply, with which 
expected effects and how to coordinate interventions 
over time?

?

?

Marteloscopes are very useful for discussing 
these questions and answering them concretely

1 2 3

?

?



Close-to-nature sylviculture > influencing natural processes, step by step 
with clear targets, based on facts and evidences …

Tree species, 
mixtures, 

site conditions

Dynamics, effects 
of interventions 

and perturbations

Silvicultural 
techniques and 

silvicultural concepts

Biodiversity

Challenges: 

• Capacity to handle highly 
complex systems and to face many diverse situations

• Capacity to understand stand dynamics and anticipate 
possible development for different targets

• Capacity to apply a broad range of silvicultural 
techniques to influence natural processes

• Capacity to coordinate silvicultural interventions
over time to efficiently provide relevant forest
ecosystem services

• Capacity to adapt to major changes and crisesMarteloscopes are very useful to develop these skills further, 
especially for training observation skills, accumulating 
experience, and sharing with others based on concrete facts



Thank you for your attention !



Main motivation behind martelage.sylvotheque.ch (MSC)

• to document the diversity of forests and to illustrate the variety of close-to-
nature silviculture practices

• to strengthen the understanding of forest ecosystems, their dynamics and 
how to influence these dynamics through concrete cases

• to facilitate tree marking exercises in a large number of different situations 
and to promote sharing between forest professionals

• to characterize and quantify silvicultural practices, monitor their 
effectiveness, compare and optimise them, formalise and document 
silvicultural know-how

Marteloscopes represent the key ingredient; they can be seen as pieces of a 
puzzle that provide an ever-improving overall picture of close-to-nature 
silviculture



Guided virtual tours

Step 1

Step 2





ProSilvaSwitzerland – what we do

As a grassroots and user organisation, ProSilva develops highly 
practical silvicultural knowledge across language, cantonal and, last 
but not least, ownership boundaries.

• We organise training courses and excursions, and in particular 
yearly tree marking exercises. 

• We promote exchange with other practicians and experts. 

• We develop working tools such as our booklet «A brief guide to 
Continuous Cover Forestry»







Harvesting

0y

Forest monitoring  
> keep the big picture in mind

Forest management  
> flexible steering and control

20-100y+ 
Long term forest 
development

5-20y
Coordination of 

interventions

Tree marking

1-5y

Silvicultural knowhow and knowledge management
> training, follow-up, optimisation and further development of silvicultural 
concepts

Silvicultural
concepts

> map.admin.ch

Biodiversity
Forest ecosystem 

services

Disturbances

Wood supply

time
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