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Individual tree based models

= each tree is considered as a separate unit

- Growth of each tree is simulated separately

- account for the competition between trees

- individual tree data are aggregated after the model grows each tree

- Distance-independent models
- Distance-dependent models



Distance–independent models



Distance–independent models

– account for dimensions of individual trees

- do not account for the spatial distribution of trees within the stand

- define the competitive neighborhood for a subject tree by its own 
diameter, height, and stand characteristics (basal area, number of 
trees per area, and mean diameter)



Distance – dependent models



Distance – dependent models

– account for the dimensions and

spatial distribution of trees within the stand

- the competitive neighborhood for each
subject tree is precisely and uniquely
defined (distances and bearings to all
neighbours, and their dimensions)

- These models enable to explore how
individual trees compete with one another
for space, sunlight, nutrients, and other
resources

https://etools.tuzvo.sk/sibyla



Advantages of individual tree based models

They account for characteristics of individual trees and 
inter-tree competition and their impact on:
- growth
- vitality
- susceptibility to disturbance agents
- mortality

- They can simulate different management scenarios
including non-schematic ones driven by characteristics
of individual trees and stand spatial structure



Disadvantages of individual tree based models

– they need information about individual trees:
- dimensions

- spatial position

To overcome the data needs:

- Generators of tree characteristics

- Generators of spatial distribution

of trees in a stand



iLand
= individual-based distance-dependent
forest landscape and disturbance model

https://iland-model.org

https://iland-model.org, 
developed by Rupert Seidl 
and Werner Rammer at 
BOKU Vienna, now at TU 
Münich

Process-based model of the 
primary demographic 
processes in forest 
ecosystems, i.e. growth, 
mortality, and regeneration 
of trees. 

Seed dispersal: spatially 
explicit, determines tree 
regeneration and species 
distribution. 

Productivity: is derived at 
stand-level light-use 
efficiency approach, and 
downscaled to individuals via 
local light availability

Individual tree mortality: 
based on carbon starvation, 
while spatially explicit 
modules of disturbance 
agents (wind, bark beetles, wildfire) 

can be used to simulate 
large-scale mortality events

Agent-based model of forest 
management: dynamically 
address the interactions 
between forests and 
managers as coupled human 
and natural systems.

https://iland-model.org/


iLand

https://iland-model.org/iland-book/intro.html





iLand



Exercise

We will use iLand in „stand-mode”, and simulate a 1 ha areas that are 
representative for our plots.



What do we want to find out?

• How will our plots depelop in the future?

• How can different climatic conditions  affect the development?

iLand can simulate forest development driven by different environmental 
conditions.



Our application

• Input data
• Daily climate 

• Tree (positions, species, dbh, height)

• Soil (depth, sand, silt clay %)

• Outputs
• Tree (e.g. positions, dbh, height)

• Landscape (e.g. mean dbh per 
species, carbon, volume, basal area)

• Simulate the development of our research plots at a stand scale driven 
by reference climatic conditions and some climate change scenarios

• To run the model we need a project file (xml) with all the settings



PROJECT FILE

Output file name
Climate file name



How to do the simulations?

• Open the graphical 
interface of the model with 
iland.exe

• Load a project file for one 
simulation (Project_file_Plot1.xml)

• Click Create Model

• Run Model for xx years

• Look for the ouput file in 
the output folder (Sqlite file 
with more tables)




	Slide 1: Individual tree based models   
	Slide 2: Individual tree based models
	Slide 3: Distance–independent models
	Slide 4: Distance–independent models
	Slide 5: Distance – dependent models
	Slide 6: Distance – dependent models
	Slide 7: Advantages of individual tree based models
	Slide 8: Disadvantages of individual tree based models
	Slide 9: iLand  = individual-based distance-dependent forest landscape and disturbance model
	Slide 10: iLand
	Slide 11
	Slide 12: iLand
	Slide 13: Exercise
	Slide 14: What do we want to find out?
	Slide 15: Our application
	Slide 16
	Slide 17: How to do the simulations?
	Slide 18

