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Here we see a forest plot with 
different tree species that differ
in height and width (dbh). This has 
been accurately recorded using an 
inventory position.

Our newly developed method 
reconstructs the properties (marks) 
simultaneously and takes into 
account their correlations using 
marker correlation functions.  

I am a small, 

thick deciduous 

tree
I am a tall, 

thin pine tree

Let us reconstruct these two 
trees withtheir different 
properties (marks) as an 
example of forest structure.

This allows the reconstruction of 
realistic ecosystems with multiple 
maks.

Much better, 
now it feels right 

At last, someone 

who cares about 

our relationships

something has 
gone wrong 

This often means that there is 

no meaningful eco-local 

relationship between the marks. 

I feel strange

Until now, usually several 
properties (marks) were 
reconstructed separately from 
each other and joined together in 
a point pattern. 
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Plants interact locally through a variety of
processes.
Processes include competition for resources, 
natural regeneration, mortality and 
subsequent succession.
These interactions give rise to complex 
patterns and dynamics.
Local plant interactions give rise to specific 
spatial patterns.
These patterns change over time as a result 
of evolving processes.
Spatial data refers to the location of 
individual plants and their characteristics.
Example: Locations of specific tree species 
and their diameters.
Statistical analysis of point patterns helps to 
understand the underlying processes.
This analysis can reveal changes caused by 
different environmental scenarios.
Numerical reconstruction is a key technique 
in dot pattern analysis.
It serves two main purposes:
To generate null models for comparison with 
the observed patterns.
To evaluate the information in the observed 
data using summary statistics.
Reconstructed data can be used to initiate 
individual-based or agent-based plant 
models.
These models use artificially generated 
realistic data.
The purpose is to analyse and predict the 
evolution of plant systems.

Method uses second-order point pattern 
analysis.
Uses summary statistics such as pair 
correlation and mark correlation functions.
Involves iterative modification of the 
reconstructed spatial pattern.
Aims to minimise the distance (energy) 
between generated and observed patterns.
Aims for high statistical similarity by 
minimising differences in summary 
statistics.

Certain species clusters in the 
reference pattern can be 
replicated.
Summary statistics show the high 
quality of the reconstruction.
No deviations in K function (c) and 
pcf (d) within the 25m range.
Minor discrepancies in diameter 
mcf (e), species mcf (f) are close to 
the reference.
The mcf's don't deviate 
significantly from the reference 
pattern when the distance doesn't 
exceed 25m.

Method is ideal for creating statistically plausible versions of real forest stands.
Useful for initialising individual-based forest growth models.
Applicable beyond forests, suitable for reconstructing different point patterns.
Effective for cases with significant points (two or more).
Adaptable to spatial systems with fixed object positions and multiple landmarks.
Examples of applicable systems: grass/coral communities, settlement areas.
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𝑥𝑖 ,𝑥𝑖′         =  locations of points 𝑖 and 𝑖′  ‖𝑥𝑖 −  𝑥𝑖′‖ =  Euclidean distance 𝑚𝑖𝑗, 𝑚𝑖′𝑗′   = marks 𝑗 and 𝑗′ of points 𝑖 and 𝑖′ 𝑘(𝑟, )          = integration kernel at distance 𝑟 ∙ 

 

species

Acer campestre

Acer platanoides

Acer pseudoplatanus

Carpinus betulus

Fagus sylvatica

Fraxinus excelsior

Larix decidua

Picea abies

Prunus avium

Quercus petraea

Sorbus torminalis

Ulmus glabra

stock layer

Rejuvenation

Upper stand
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