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Work “around”
Jean-Marc Ottorini’s growth simulator

Holger Wernsdorfer*, Frangois Ningre, Julien Sainte-Marie,
Thomas Bronner, Minna Pulkkinen, Jerome Perin, Axel Albrecht,
Guillaume Salzet, Thomas Aiguiller, Paul Carteron, Nicolas Bilot

Fleur Longuetaud, Frédeéric Mothe, Antoine Billard, Rodolphe Bauer,
Francois Lebourgeois, Ingrid Seynave, Matthias Gallais,
Thiéry Constant, Laurent Saint-André, Quentin Ponette, Francis Colin,
Noél Le Goff, Jean-Marc Ottorini

*Université de Lorraine, AgroParisTech, INRAE, SILVA, F-54000 Nancy, France
(holger.wernsdorfer@agroparistech.fr)



Past



Modelling approach & functioning

Mitchell (1975), Ottorini (1991, 1995)

“High biological explanatory value” [Pretzsch 2001]
Semi-functional, spatially explicit

Individual tree growth and development in a
stand under anisotropic crown competition

Dominant height growth model, Pressler’s rule,
self-thinning line (mortality)

Thinnings based on crown map
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e
* .

Branch

growth
—

Mortalit
B '

Crown

development
v

Bole-volume growth,
distribution along the bole

.

Diameter

Competition

growth



Capsis implementation, developments & evaluation

Self-thinning trajectories
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[Ningre et al. 2016] " (C9, cm)

Thinning algorithm

- Probability per size class
- Spatial distribution

Bias of G (%)
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Comparison

- Original SImCoP (C) vs. Capsis version (Java)
- SImCoP (semi-fct., Capsis) vs. empirical model
vS. independent field data (preliminary results)
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ONF guide
~ (1stversion of 2007)

Silvicultural guidelines
Dominant height growth model

Guide des sylvicultures
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Tree functioning & wood properties

Growth allocation (extension of Pressler’s rule)

Modelling of
ontogeny
silviculture

Residuals

climate
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Fig. 2. Schematic diagram with the relationships between compo-

Tree functioning & wood properties i bt b o e o, o AR

branch diameter increment.
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- Bole (wood, bark)
- Each whorl (wood+bark, needles)

Bark thickness (volume)

(g) I\Sdolrftality_ [Trincado &
g |
© S | Burkhart 2009]

Density distribution

588 kg/m
0.4 % of the total volume
0.6 % of the total biomass

Simulation of branchiness (first results)

443 kg/m?
11.5 % of the total volume
11.6 % of the total biomass

[Séinte-Marie J
x & Aiguiller T]

[Billard et al. 2020]




Stand growth & management

Stand density management diagram

Graphical depiction of the relationships between
stand or mean tree variables reflecting

Density
Dynamics
Crown cover
Structure

[Newton & Weetman 1994, Jack & Long 1996]

Zones responding to different objectives/criteria:

Growth and yield

Risk minimisation (wind, fire)

Biodiversity conservation (species, structure)
Carbon sequestration

Protection (rockfall, avalanches)

[Carteron P]

Example (based on SimCoP)
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Climate-related effects on growth

Functional components

Extension of dendrometric rules

i GIS COOp [Seynave et al. 2018] D0U9|as
- Examples
fOI‘ Oak 50 ------------

1 Déficit hydrique pstival (mm)

Nz L m
[Lebourgeois = RDI =i0,1
etal. 2017] ~ 29 Summer
60 SWD
okt e S
0 | 2 3 4
Ac (cmyan)
== summer SWD SWD = soil water deficit
T 40+ 20
3
> — 40
i<
8 204 =T 5/
L=z}
4
07, 1 1 1 [TrOUVé et
2 - = ™ al. 2014]

circumference (cm)

Wind effects

(growth
response to

m thinning,
longitudinal
Competition allocation)

Bole-volume growth,
distribution along the bole

.

Diameter
growth




Assessment of forest management

Criteria types

- Production (volume, biomass)

- Wood quality (knottiness, heartwood/sapwood, heating value, extractives)
- Environment (nutrient exportation, energy balance)

- Socio-economic criteria (worktime)

...in relation with silviculture (SImCoP)  Growth 4

& exploitation/supply (ForEnerChips) m°‘l"e'

- Summary as stand density manag. diagram product ==
types

Adaptation of SimCoP to more e

heterogeneous stands ? Forwarding
Seasoning /
. _ oea
- See SIMCAP: beech-ash mixture Ving e

_ Chipping _ N anll [Bilot 2015,
(sycamore to be implemented) Transport & (a% % S for beech]




Thanks to René
Canta for the
pictures !
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