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Mixed forest & biodiversity
INTRO.

a better habitat for 
biodiversity

(Brockerhoff et al., 2017) (Zhang et al. 2012) (Jactel et al. 2017)

More productive More resilient to some 
perturbations

Mixed forests
seems to be ..
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What about drought resistance ?
INTRO.

(n = 28 studies)

→ Evidence that forest tree diversity increases resistance to 
drought is unclear
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Our understanding of mixed forest functioning
INTRO.

We need finer knowledge on the functioning of mixed forest 
(species-soil-climate combination)

+ 

It is costly & long to get data about forests

→ modeling of mixed forests
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The modeling of mixed forests
INTRO.

Review of
54 forest growth model
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The modeling of mixed forests
INTRO.

Review of
54 forest growth model

but, too few of them are :
- process-based
- at individual scale
- including tree interactions
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The modeling of mixed forests
Objective

individual
scaleprocess-based

multi-species
trees

interactions

my 
dream 
model

PDG Light: a new process-based model to study mixed forests
→ How are inter-specific interactions affected by climate, density 

and stand structure ?
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PDG Light: a new process-based model to study 
mixed forests

M & M

CASTANEA W A T E R
B A L A N C E

R A D I A T I V E
B A L A N C E

C A R B O N E
B A L A N C E

(Dufrêne et al., 2005)

: STAND 
LEVEL



PDG LIGHT: A PROCESS-BASED MODEL TO STUDY MECHANISMS OF DROUGHT RESILIENCE IN MIXED FORESTS
11th May 2023 / Camille Rouet 11

PDG Light: a new process-based model to study 
mixed forests

M & M

CASTANEA W A T E R
B A L A N C E

R A D I A T I V E
B A L A N C E

C A R B O N E
B A L A N C E

(Dufrêne et al., 2005)

PDG
(Oddou‐Muratorio and Davi, 2014)

:

:

CASTANEA INDIVIDUAL
LEVEL+ DEMOGRAPHY 

AT INDIVIDUAL SCALE
(+GENETICS DYNAMICS)

STAND 
LEVEL

PDG
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PDG Light: a new process-based model to study 
mixed forests

M & M

CASTANEA W A T E R
B A L A N C E

R A D I A T I V E
B A L A N C E

C A R B O N E
B A L A N C E

(Dufrêne et al., 2005)

PDG
(Oddou‐Muratorio and Davi, 2014)

:

:

CASTANEA INDIVIDUAL
LEVEL+ DEMOGRAPHY 

AT INDIVIDUAL SCALE
(+GENETICS DYNAMICS)

STAND 
LEVEL

PDG Light : INDIVIDUAL
LEVEL+ 

TREE INTERACTIONS

PDG

PDG



PDG LIGHT: A PROCESS-BASED MODEL TO STUDY MECHANISMS OF DROUGHT RESILIENCE IN MIXED FORESTS
11th May 2023 / Camille Rouet 13

Modeling tree interactions in PDG Light
M & M

PDG Light
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Modeling tree interactions in PDG Light
M & M

Competition
 for light

PDG Light

Samsara Light
capsis.cirad.fr/capsis/help_en/samsaralight
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Modeling tree interactions in PDG Light
M & M

Competition
 for light

Competition 
for water

PDG Light

Samsara Light
capsis.cirad.fr/capsis/help_en/samsaralight
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Modeling tree interactions in PDG Light
M & M

Competition
 for light

Competition 
for water

Complementarity
 in light use

Complementarity 
in water use

PDG Light

Samsara Light
capsis.cirad.fr/capsis/help_en/samsaralight
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PDG Light: a new process-based model to study 
mixed forests

M & M
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PDG Light: a new process-based model to study 
mixed forests

M & M
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The GMAP monitoring network for mixed forests
M & M

Sites from the French Alps to the 
Mediterranean Sea ...

… composed of triplets

Coordinator : Xavier Morin, CNRS CEFE

➢ Beech plots
➢ Fir plots
➢ Beech and Fir mixed plots
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A demonstration of PDG Light simulation (1/2)
RESULTS

Productivity ? → Gross Primary Production (GPP)
Sensibility to drought ? → minimal Relative Extractable Water (REW)
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A demonstration of PDG Light simulation (1/2)
RESULTS

Beech-Fir mix vs pure Beech : 1 year simulation

GPP

REW

GPP

day of year
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A demonstration of PDG Light simulation (1/2)
RESULTS

Beech-Fir mix vs pure Beech : 1 year simulation

GPP

REW

GPP

day of year

→ Mixed forests are
less sensitive to
water stress ?
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A demonstration of PDG Light simulation (2/2)
RESULTS

Plot vl_bas_3

Plot vl_bas_4

Plot vl_haut_1

GPP

GPP

GPP

year

Beech-Fir mix vs pure Beech : 10 year simulation
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A demonstration of PDG Light simulation (2/2)
RESULTS

Plot vl_bas_3

Plot vl_bas_4

Plot vl_haut_1

GPP

GPP

GPP

year

Beech-Fir mix vs pure Beech : 10 year simulation

→ Mixed forest are 
more productive ?
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Hypothesis testing with PDG Light
PERSPECTIVES

Productivity ? → Gross Primary Production (GPP)
Sensibility to drought ? → minimal Relative Extractable Water (REW)
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Hypothesis testing with PDG Light
PERSPECTIVES

 Mixing effect

Productivity ? → Gross Primary Production (GPP)
Sensibility to drought ? → minimal Relative Extractable Water (REW)
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Hypothesis testing with PDG Light
PERSPECTIVES

 Structure effect

 Mixing effect

Productivity ? → Gross Primary Production (GPP)
Sensibility to drought ? → minimal Relative Extractable Water (REW)
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Hypothesis testing with PDG Light
PERSPECTIVES

 Density effect Structure effect

 Mixing effect

Productivity ? → Gross Primary Production (GPP)
Sensibility to drought ? → minimal Relative Extractable Water (REW)
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Hypothesis testing with PDG Light
PERSPECTIVES

 Density effect  Climate effect Structure effect

RCP scenarios

 Mixing effect

Productivity ? → Gross Primary Production (GPP)
Sensibility to drought ? → minimal Relative Extractable Water (REW)
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In conclusion

 Density  Climate  Structure

RCPs scenarios

 Mixing

Thank you for your attention !
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