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*Harald Bugman, A review of forest gap models, 2001
*A. Porte & H. Bartelink, Modelling mixed forest growth, 2002

*Manfred Lexer, Vegetation Modelling, Course handout, BOKU University,
Vienna, 2011

*Manfred Lexer, Publications on PICUS model, BOKU University, Vienna
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In science, a model is a representation of an idea, an object or even

a process or a system that is used to describe and explain
phenomena that cannot be experienced directly.

Models are a mentally visual way of linking theory with
experiment, and they guide research by being simplified
representations of an imagined reality that enable predictions to
be developed and tested by experiment.
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Scientific modelling

Is a scientific activity, the aim of which is to make a particular part
or feature of the world easier to understand, define, quantify,
visualize, or simulate by referencing it to existing and usually
commonly accepted knowledge.

It requires selecting and identifying relevant aspects of a situation
in the real world and then using different types of models for
different aims, such as conceptual models to better understand,
operational models to operationalize, mathematical models to
guantify, and graphical models to visualize the subject.
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Scientific modelling

Modelling is the process of generating a model as a conceptual
representation of some phenomenon.

Typically a model will deal with only some aspects of the
phenomenon.

abstraction
Assumptions
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Modelling as a substitute for direct measurement and
experimentation

Models are typically used when it is either impossible or
impractical to create experimental conditions in which scientists
can directly measure outcomes.

Direct measurement of outcomes under controlled
conditions will always be more reliable than modelled estimates
of outcomes.
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Fig. 2. Number of publications on forest growth modelling over the past decades.
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A. Porté, H.H. Bartelink / Ecological Modelling 150 (2002) 141-188

Single tree distance
dependent model

Single tree distance
independent model

Fig. 3. Classification of forest growth models according to Munro (1974).

Whole stand distance
independent model

I [ I I I

Mono Mixed Mono Mixed Mixed, uneven-aged
even-aged models even-aged models uneven-aged models uneven-aged models gap models

[ Dist. dep, ” Dist. indep. I I Dist. indep. ] Distance Distance [ Dist. dep. ][ Dist. indep. ]I Dist, dep. “ Dist. indep. ]
dependent independent

Fig. 4. Classification of forest growth models according to Shugart (1984).
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Individual
model

Distance dependent Distance independent
or Gap models

[ Succession models “ Mosaic models J[ Continuous time and state ] [ Discrete time and state ]

Population, global, Demographic or

average tree distribution models
or stand models

[ Matrix models l [ Markov chain models ]

Fig. 6. Classification of forest growth models according to Franc et al. (2000).
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models growth models

Demographic or
population models

Ecophysiological layer
models or Gap models

[ Matrix models ] [ Continuous models ]

Fig. 7. Classification of forest growth models according to Houllier (1995).
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Meodels for prediction

Models for understanding

[ Whole stand models | [ Size class madets |

]
[ Single tree models ] [ Process models } I Succession maodels ]

Growth and yield tables
Growth and yield equations.
More detailed models

Whale stand distribution
State space models

Whole stand transition

Stand tables models (STM)

Time of passage

Spatial models

Stand table projection

Smooth STM

Non spatial models

Tree list models

Empirical
Process oriented ST
Transition matrices
Markov chains

Leslic and Usher

matrix or markov chain

i

Generalised matrices

Cohort models

CM for mixed stands
Process based CM

Fig. 8. Classification of forest growth models according to Vanclay (1994).
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— Size of the organizational level (tree, stand).
— Heterogeneity of the object.

— Distance dependency.

— Spatial explicitness.

— Size of regeneration units.

— Use of size classes.

— Deterministic or stochastic.
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[ Distance dependent ] [ Distance independent ] l Distance dependent I I Distance independent ]
[ Average tree models J l Distribution models ] [ Non gap models J [ Gap models ]
0395 (5l Jue cé b Jue
alold 4y duyly abols 5l Jatue alold & azly abols 5l Jatue
Laugto €85 (gl Joo PPN o st o Jae S o Joo

15



0355 (slade 09,5
alold & atuwly 0355 (sleJis =)
K> (@) gl &5 b labad I (Salige ©yg0 4 035"
sl gastie 0395 )3 gy b (e Cuyadga®
P9 (o0 Pl g B (19)> Sueli®
el )03 Slegm b Jlite blo)l > o 2"
AL adb 4 b aib Gl e Jlol 4l a3y (gjludas®

s s Salise o S9p0 Seolisd w0l 1 (6y91j g yuo 5 Sy pulas™
2 Mg s S sl )l kSalise

0395 (Sladube 09,5
alold e 0395 (sloJie =Y
S92 S (2Uljlo gr (g d2ly S Oy 4 S

buwgio ci 0 sledis -

bawgio ¢80 Nl gl dcgormo 035 @
DS oy ]y SReal ©

by (635350) 0395 dlul (£l ) Lawgio 3 pd sl da G dlus o yuaie

(o) 429,

Aud LQA.\A O:gl )‘1 d‘ g0 Jya?u Jg\.\? ®

12/23/2021

16



0395 (slofde 05

&9 b STy sl =¥
D9d (oo el (g )bB ABb pain 4 K> 0
23,5 o pasuie g hd Slb o > S mje ®
ol 0 S5 bawgio 8 o Ni jl dib o @

295 (oo dpbes (Al 1+ o) S 5 e Sloj Jolgh o i ¢

C—é-).) LSLQ“_\A 09;
0395 10 B0 ST (66K 9l ym 1ol dasio

alold & atwly ci > sledas =)
Gl (adudo CE 0 b Caxdge
A (S 5 15 Sl ) S 5

alols jl Jaime oy sledso =Y
&5 slefse®

&S b sleJso ™

12/23/2021

17



Thank you ...

12/23/2021

18



