PO 2@ AaFBEOLOAIPPZLOGRACAOABHFQ @ L
s @ ANAPGZPAOCLOADRFRN@ADLIAPGZGRNOAOADH
Z2QA0dOAAFR@ANIFGZOACAOABER @ A A&

Nouvelle-
Aquitaine

Comparison of maritime pine growth under
clear-cut and continuous cover forestry

SCIEMCES

AGRO

| UMR EGFV
; : | : \

biogeco

A {
T ‘ NINPS
T

o

02/04/2025

Lucile Ansaldi, Tanguy Postic, Hervé Cochard, Francois de Coligny, Jean-Christophe Domec, Pierig Lebigre,
Sebastien Lafont, Denis Loustau, Thomas Modori, Christophe Moisy, Xavier Morin, Patrick Vallet,
Gregory Gambetta, Maude Toigo.




£\ context

What kind of forest are we talking about?

pdiflers

1

arc naturel, )

\marinde |}
lEstuaire. (™

de & Gironde. | \

érdefo O
Mer des £
Pertuls

ePare natures

. Y régionol
B { fomcat =
o o & g

A
450
R

5% =)

o ST g3
25 s,

QA

o 53
SO

Donostiar_X

< SSan Sebastian

e
)
uskadi t v N
= < 2 J | S saire d'adhésion)
asteizr" J Pamplona / / “

Irupa

Ie N IFN Clear-cut forestry
2009-2022



£\ context

A \Nhat kind of forest are we talking about?

Pom('rs

“LaRegrsiie V4

Esk

arr IHI’UVI‘/ S
\marin de ‘J '
lEstuaire

de 4 Gironde \ \
er de la

Mer des \-

Donostial )
o~ SanSebastian

uskadi

asteiz A" f Pamplona /
lruna

DRI A
IC N IFN Clear-cut forestry
2009-2022

Ii

Production

ZIN)
Carbone stock Biodiversity

Layton et al. 2021, Pottier 2014



£\ context

A

W.ha\t kind of forest are we talking about?

Carbone stock Biodiversity

/
'
S

Production Layton et al. 2021, Pottier 2014

\ delbuéfxm
] .Sj,‘l:’;', ; N NG e Wi 3 Aujourd’hui Horizon 2050, modele Horizon 2050, modéle
N > g moyen pessimiste

Zone Compatible

Parc patucel -.‘/ o’
g

I régional, - 8

o des Cousses | el

H\.duQuerey

Zone Non compatible a 97,5%

Zone Non compatible a 99%

CNPF, 2022

Pin maritime

b Donostia/_X
= -Ssan Sebattidn

o)
ol J Y 5 { Forg national
. 3 - des Pyrénées ¢
T 2 o Ahing SR o A are dodhésion
asteiz- . Pamplona/ = . { v

- Irupa g )

. a1 - e

- IFN Clear-cut forestry
2009-2022



£\ context

A W.ha\t kind of forest are we talking about?

'Y X Ny ; # %,
3 J

Carbone stock Biodiversity

Production Layton et al. 2021, Pottier 2014
\ de f Gironde P - \
’ %:‘ZZZ DB\ T oS e \ ‘ \ ! Aujourd’hui Horizon 2050, modele Horizon 2050, modéle
‘ \ : : moyen pessimiste

Zone Compatible

Zone Non compatible a 97,5%

Zone Non compatible a 99%

CNPF, 2022

Pin maritime

. Donostial_X”
e san sebattiin

utkodit r \ s ' "org nationol
: %, > O desPyrénées
e 2 3 x Ao\ S ae diadhésion)
asteiz- . Pamplona/ = .

. .

Irupa
ks '

T *
+40 Les %{3}” j A {f‘\l’; :l/(? L‘vt (i/)

+20

- IFN Clear-cut forestry
2009-2022

Several studies have shown a decrease in
maritime pine productivity due to water stress

(%) Juawapuai np uoljeuep
o
) 6 ."A{‘ S
{ /z\.\:
\w )

Prieto-Recio et al. 2015 Fernandez-Blas et al. 2024
Caminero et al. 2018 Askarieh et al. 2024

Source A. Bosc, 2011




£\ context

A \/\/hat kmd of forest are we talking about?

%
D AN Y . O3
Carbone stock iodi

Biodiversity
Production Layton et al. 2021, Pottier 2014
\ de1h Gironde \ > S \ ¢
' §,‘Z;’;', N7 AT e AN ; Aujourd'hui Horizon 2050, modéle Horizon 2050, modeéle
‘ ‘ : - moyen pessimiste

]
Zone Compatible g
S
Zone Non compatible a 975% e
£
L hE=
Zone Non compatible a 99%
CNPF, 2022
. =
(type Pin iti 2 o L~ R “LJ/%\:\/{
=l i g S "Wy ¢ o T
S +40 lea B> B o . ,t/’
Ic N IFN Clear-cut forestry 5 : '-R,\U“I\/ j‘«—n&.\,{ o Kvtj
2009-2022 S uon
Several studies have shown a decrease in 3 o ——{1970-2000}————] 20202050 }—(w18)——{ 20702100 }—
J maritime pine productivity due to water stress  §
ﬁ ,‘?: -20
Prieto-Recio et al. 2015 Fernandez-Blas et al. 2024 = Source A. Bosc, 2011

2022 1999, 2009, 2010 Caminero et al. 2018 Askarieh et al. 2024



£\ context

A How to adapt the Landes de Gascogne forest?

Clear-cut forestry Shorter rotation

Change of system




£\ context

A How to adapt the Landes de Gascogne forest?

Reduction of density
Clear-cut forestry

Change of system




£\ context

A How to adapt the Landes de Gascogne forest?

Natural regeneration
Clear-cut forestry

Change of system




£\ context

A How to adapt the Landes de Gascogne forest?

Clear-cut forestry
Continuous cover forestry

Change of system



£\ context

A What do we expect from continuous cover?

Clear-cut forestry

Continuous cover forestry

THEORETICALLY...

Change of system




£\ context

A What do we expect from continuous cover?

Clear-cut forestry

Continuous cover forestry

THEORETICALLY...

Change of system

% Orois et al. 2002, Kuuluvainen etal. 2012,

D Potterf et al. 2023, Pukkala 2016

—

Kuuluvainen etal. 2012,
Diaz-Yanez et al. 2019, Hertog et al. 2022 U D |:|

A Diaz-Yanez et al. 2020

Mayer et al. 2020, Ameray et al. 2021,
Ameray et al. 2021 @
RN C

Kuuluvainen etal. 2012, Nolet etal. 2017 RSN

C
ﬂ Potterf et al. 2023, Kuuluvainen etal. 2012,
(e ! % Diaz-Yanez et al. 2020, Eyvindson et al. 2021



£\ context

A What do we expect from continuous cover?

Clear-cut forestry
Continuous cover forestry

THEORETICALLY...

Change of system

Kuuluvainen etal. 2012, Orois et al. 2002, Kuuluvainen etal. 2012,
Diaz-Yanez et al. 2019, Hertog et al. 2022 |:| D |:| |:||:| Potterf et al. 2023, Pukkala 2016

@ Mayer et al. 2020, Ameray et al. 2021,
Ameray et al. 2021 @ ZIND Diaz-Yanez et al. 2020
RN ®

Kuuluvainen etal. 2012, Nolet et al. 2017 = F ﬁ ‘ Potterf et al. 2023, Kuuluvainen etal. 2012,

I

RN % Diaz-Yanez et al. 2020, Eyvindson et al. 2021
A'u |!



£\ research question

Comparison of maritime pine growth under clear-cut and continuous
cover forestry



£\ research question

Comparison of maritime pine growth under clear-cut and continuous
cover forestry

O

g losimulate maritime pine growth using clear-cut and continuous cover forestry



£\ research question

Comparison of maritime pine growth under clear-cut and continuous
cover forestry

O

g losimulate maritime pine growth using clear-cut and continuous cover forestry

To guantify the multifunctionality of these two types of management

ling

lo Harvest

&;{% Carbone stock

"SC




£\ research question

Comparison of maritime pine growth under clear-cut and continuous
cover forestry

O

g losimulate maritime pine growth using clear-cut and continuous cover forestry

To guantify the multifunctionality of these two types of management

Dﬂﬂ% Harvest

(%zé% Carbone stock

"SC

Only 11 results on the Web of Science!



@ Methods: clear-cut

CJ® How did we code clear-cut management with ForCEEPS?

1400 trees/ha
1% mortality/yr

CNPF




@ Methods: clear-cut

CJ® How did we code clear-cut management with ForCEEPS?

1400 trees/ha
1% mortality/yr

oy

CNPF




@ Methods: clear-cut

CJ® How did we code clear-cut management with ForCEEPS?

A

1400 trees/ha
1% mortality/yr

oy

CNPF




@ Methods: clear-cut

CJ® How did we code clear-cut management with ForCEEPS?

Ml

1400 trees/ha
1% mortality/yr

oy

CNPF




@ Methods: clear-cut

CJ® How did we code clear-cut management with ForCEEPS?

A o

1400 trees/ha
1% mortality/yr

oy

CNPF




@ Methods: clear-cut

CJ® How did we code clear-cut management with ForCEEPS?
1400 trees/ha
1% mortality/yr

s o AN

Thinning n°1 Thinning n°2 Thinningn®°3  Thinning n°4 Clear cut

Time

10 17 23 33 40
DBH (cm)

Thinning at 25% of the basal area

CNPF




@ Methods: continuous cover

L@ How did we code continuous cover management with ForCEEPS?

0 No thinning 10 Thinning each 5 years (G irees 19 %)

» Time after initial regeneration

REGENERATE

Gecore = 20 - 30 m?/ha

Sylviculture irréguliére

en Nouvelle-Aquitaine

Guide
technique




@ Methods: continuous cover

L@ How did we code continuous cover management with ForCEEPS?

0 No thinning 10 Thinning each 5 years (G irees 19 %)

» Time after initial regeneration

REGENERATE

Gecore = 20 - 30 m?/ha

=n -
Ee si 7| —
Sylviculture irréguliére

en Nouvelle-Aquitaine

Guide
technique




@ Methods: continuous cover

L@ How did we code continuous cover management with ForCEEPS?

0 No thinning 10 Thinning each 5 years (G irees 19 %)

» Time after initial regeneration

Continuous-cover management

REGENERATE

Gecore = 20 - 30 m?/ha

Sylviculture irréguliére

en Nouvelle-Aquitaine

Guide
technique




@ Methods: continuous cover

L@ How did we code continuous cover management with ForCEEPS?

0 No thinning 10 Thinning each 5 years (G irees 19 %)

» Time after initial regeneration

DBHMMMW%S>6OCH1(30nUnuous—coverrnanagenwent

REGENERATE

Gecore = 20 - 30 m?/ha

Sylviculture irréguliére

en Nouvelle-Aquitaine

Guide
technique




@ Methods: continuous cover

LJ® How did we code continuous cover management with ForCEEPS?
0 No thinning

10 Thinning each 5 years (G irees 19 %)

[
»

Transition toward continuous-cover DBH,uaityrees > 60 cm Continuous-cover management

REGENERATE

Gecore = 20 - 30 m?/ha

Time after initial regeneration

Sylviculture irréguliére
en Nouvelle-Aquitaine

Guide
technique




@ Methods: continuous cover

LJ® How did we code continuous cover management with ForCEEPS?
0 No thinning

10 Thinning each 5 years (G irees 19 %)

[
»

Transition toward continuous-cover DBHquatitytress > 60 €M Continuous-cover management

Time after initial regeneration

AMEUORAT Gecere = 20 - 30 m?/ha
Working for the £

quality trees

Biggest trees of the stand, 50 trees/ha

Nouvelle-Aquitaine

Sylviculture irréguliére

en Nouvelle-Aquitaine




@ Methods: continuous cover

LJ® How did we code continuous cover management with ForCEEPS?
0 No thinning

10 Thinning each 5 years (G irees 19 %)

[
»

Transition toward continuous-cover DBHquatitytress > 60 €M Continuous-cover management

Time after initial regeneration

AMEUORAT Gecere = 20 - 30 m?/ha
Working for the £

quality trees

Biggest trees of the stand, 50 trees/ha

Nouvelle-Aquitaine

Sylviculture irréguliére

en Nouvelle-Aquitaine




@ Methods: continuous cover

LJ® How did we code continuous cover management with ForCEEPS?

0 No thinning 10 Thinning each 5 years (G irees 19 %)

» Time after initial regeneration

DBHqualityTrees >60 cm Continuous-cover ma nagement

REGENERATE

Gecore = 20 - 30 m?/ha

AMEy,

OR

Working for the e
quality trees

Working for the
quality trees

Biggest trees of the stand, 50 trees/ha i o1 7 -] —
Sylviculture irréguliére

en Nouvelle-Aquitaine

Guide
technique



@ Methods: continuous cover

LJ® How did we code continuous cover management with ForCEEPS?

0 No thinning 10 Thinning each 5 years (G irees 19 %)

» Time after initial regeneration

DBHqualityTrees >60 cm Continuous-cover ma nagement

REGENERATE :
- Cut the quality

trees

AMEy,

OR

Working for the e
quality trees

Gecore = 20 - 30 m?/ha

Working for the
quality trees

Biggest trees of the stand, 50 trees/ha g si 7| —
Sylviculture irréguliére

en Nouvelle-Aquitaine

Guide
technique



A First Results

‘c' 273 years of simulation
o Does the model work? From bare soil

In historic climate
Managed in clear-cut VS continuous cover



o

o

basal area

management

— R

Does the model work?

A First Results

273 years of simulation
From bare soil

In historic climate
Managed in clear-cut VS continuous cover

|

I
2000

1
2050

1
2100

time

1
2150

1
2200

1
2250



o

o

basal area

management

— R

Does the model work?

A First Results

273 years of simulation
From bare soil

In historic climate
Managed in clear-cut VS continuous cover

|

I
2000

1
2050

1
2100

time

1
2150

1
2200

1
2250



basal area (m2/ha)

[\
U
1

M
o
1

= =
o
L

(9]
1

Does the model work?

AAA/‘.A.AAA/,AA

I

—

A First Results

A A Il

273 years of simulation
From bare soil

In historic climate
Managed in clear-cut VS continuous cover

o w
1 1

VIV

VY

A

W

A/
n

.Y
VVVYWYY

/("
h

VY

V.
VYWY

—

I
2000

1
2050

1
2100

1
2150
time

1
2200

1
2250



o

basal area (m2/ha)

number of trees

o

i management
— R

w
uw

w
o
1

[\
U
1

M
o
1

[
w
I

(=]
o
1

w
1

o
1

Does the model work?

A First Results

273 years of simulation
From bare soil

In historic climate
Managed in clear-cut VS continuous cover

|

I
2000

3000 A
2500 A
2000 A
1500
1000

500 A

1
2050

s

1
2100

1
2150

1
2200

1
2250

management
— R

1
2000

T
2050

2100

time

1
2150

1
2200

1
2250



o

A First Results

a Does the model work? Thinning out of the quality trees
Thinning the quality trees
35 4 maEerEent 1 1
o MY !
o
ﬁ_ 25 /
£
— 20 - /
[{v]
g
© 15
©
@ 10
e
5 -
0 - ../— —_
2000 205b 2100 2150 2200 2250
management
3000 — R
—_—
2500
o
g 2000
5 /
& 1500 A
o) —~
E l\
S 1000
500 - / \\\\L\—/ H
0_
2000 2050 2100 2150 2200 2250

time



o

o

basal area (m2/ha)

number of trees

W
o
1

[\
[¥)]

M
o
1

[
w
I

(=]
o
1

Does the model work?

So far, | does!

management

— R

A

W

A First Results

Thinning out of the quality trees

Thinning the quality trees

i |

I
2000

205D

1
2100

1 1
2150 2200 2250

management
— R

e

1
2000

1
2100

1 T T
2150 2200 2250
time



o

o

Number of observations

900

Does the model work?

800

700

600

500

400

300

200

100

2196

basal area

N
S
&

S 9

O

He
\b.

S

Q
<

T
N N
RS

Classes of diameters (cm)

management

— R

& @

T
Q§;

A First Results

Number of observations

900

800

%] [=)] ~
o o o
o [=] o

1 1 1

400

300

200

100 A

T T T T T T T T T T T T T T

)\ N N N ) N )\ N N N ! N ) N X N
Q r,f’) A0 S NSNS (,JQJ %") A M NP M) & (g) o (;)

T N I XA~ SN RS RS SR SR SR 3
O XX OO E T @
Classes of diameters (cm)

T
2000

T
2050

T
2100

time

T
2150

T
2200

T
2250




A First Results

o

o Does the model work?

900 900
800 3800 -
700 S 2201 700 4
2 n
S 600 - S 600
= =
2 S
L 500 @ -
8 § 500
— (=]
2 4007 S 400
3 i
§300— -2300_
3
= =
200 - 200 4
1 -
00 100
0 T T T T T T T T T T T T T T T T T 0
N RO RO T R T T T - T S > SR S S S S S N T T T T T T T T T T T T T ' ' ! ' ' '
SR AR AN DR N IR R R D MR L R R . & S S S S H DS E DS S SO S S S
D A RS S S SN S e P R A S S SR M ) o LY N A A ) 2w W g 9 @ @AY A @ o) g
N N N N N N N N N N N ~ N ~ N N Noo : : N :

SR . SR RS SH DR SR SRR DI RS S
QXX OO E YR
Classes of diameters (cm)

Classes of diameters (cm)

management
— R

basal area

T T T T T T
2000 2050 2100 2150 2200 2250
time



A First Results

o

o Does the model work?

900 900
800 3800 -
700 2206 700 4
o w
S 600 - S 600
;. %
g5()0 g
3 2 5001
2 °
o 4004 S 400
3 @
£ 300 £
= 3 300
200 200 4
1 —
00 100 A
0 T T T T T T T T T T T T T T T T T 0
N RO RO T R T T T - T S > SR S S S S S N T T T T T f T T T T T T T T ' ! ! T '
\(3‘6 -\9 Q:@ °>~r19 fo) 6?)0 Q?;’ h*@ 0-‘@ 6f’}° Qfg) fog Q‘é) %:\Q Q‘l\éj %fb@ Qfg) 4396 Qfgj I TR AT DT DR SN RS e S O SN A N O O
TIPS EEEETE S ‘ SOPSLPN

Q\ (,)1 Qs (,)\ Qw {,)\ Q\ (,)\ 0\ (,)\ Q- (,)\ Q\
) R b S M) © Q7 A A @ >
Classes of diameters (cm) N \C N N N ~ ~ < A N ~ A <

lasses of diameters (cm)

management
— R

basal area

T T T T T T
2000 2050 2100 2150 2200 2250
time



A First Results

o

o Does the model work?

900 900
800 3800 -
700 2211 700 4
2 n
S 600 - S 600
Jf-ur =
2 s
@ 500 - @ 500
8 § 500
N (=]
© 400 “5400_
3 @
§300— -2300_
3
= =
200 200 4
1 —
00 100 A
0 T T T T T T T T T T T T T T T T T 0
N H N ) N » N N N ) Y N N N N 3 N ) N T T T T T T T T T T T T T T T T T T
SR AR AN DR N IR R R D MR L R R . & S S S DA S SO DS S SO D S E S P
S R L A ~ M. SN ~ LU AN <5 RS L AP S S A o NN a2 Y 2w w9 97 @ @AY AT Y oY g
N N N hY N ~ N N N ~ N N N N ~ N AR : N . : N N \

O O D O (O A A O o
NN N R AR\ R SN N R
Classes of diameters (cm)

Classes of diameters (cm)

management
— R

basal area

T T T T T T
2000 2050 2100 2150 2200 2250
time



A First Results

o

o Does the model work?

900 900
800 3800 -
700 S 2216 700 4
2 n
S 600 - S 600
= =
2 S
L 500 @ -
8 § 500
— (=]
2 4007 S 400
3 i
§300— -2300_
3
= =
200 - 200 4
1 -
00 100
0 T T T T T T T T T T T T T T T T T 0
N RO RO T R T T T - T S > SR S S S S S N T T T T T T T T T T T f T ' ' ! ' ' '
SR AR AN DR N IR R R D MR L R R . & S S S S H DS E DS S SO S S S
D A RS S S SN S e P R A S S SR M ) o LY N A A ) 2w W g 9 @ @AY A @ o) g
N N N N N N N N N N N ~ N ~ N N Noo : : N :

SR . SR RS SH DR SR SRR DI RS S
QXX OO E YR
Classes of diameters (cm)

Classes of diameters (cm)

management
— R

basal area

T T T T T T
2000 2050 2100 2150 2200 2250
time



o

o

Number of observations

900

Does the model work?

800

700

600

500

400

300

200

100

2221

T T T T T T T T T T T
,,)0\ RO ) ¢;>\
P E

Classes of diameters (cm)

©

management
— R

basal area

S

A First Results

900

800

%] [=)] ~
o o o
o [=] o

1 1 1

400

300

Number of observations

200

100 A

2 S P
0 \?‘Q ‘. \?‘(;J 0 \4?0 0y \(?6) )

Classes of diameters (cm)

T
2000

T
2050

T
2100

T T T
2150 2200 2250

time



A First Results

o

o Does the model work?

900 900
800 3800 -
700 2226 700 4
2 n
S 600 - S 600
Jf-ur =
2 s
@ 500 - @ 500
8 § 500
N (=]
© 400 “5400_
3 @
§300— -2300_
3
= =
200 200 4
1 —
00 100 A
0 T T T T T T T T T T T T T T T T T 0
N H N ) N » N N N ) Y N N N N 3 N ) N T T T T T T T T T T T T T T T T T T
SR AR AN DR N IR R R D MR L R R . & S S S DA S SO DS S SO D S E S P
S R L A ~ M. SN ~ LU AN <5 RS L AP S S A o NN a2 Y 2w w9 97 @ @AY AT Y oY g
N N N hY N ~ N N N ~ N N N N ~ N AR : N . : N N \

O O D O (O A A O o
NN N R AR\ R SN N R
Classes of diameters (cm)

Classes of diameters (cm)

management
— R

basal area

T T T T T T
2000 2050 2100 2150 2200 2250
time



o

o

Number of observations

900

Does the model work?

800

700

600

500

400

300

200

100

2196

basal area

N
S
&

S 9

O

He
\b.

S

Q
<

T
N N
RS

Classes of diameters (cm)

management

— R

& @

T
Q§;

A First Results

Number of observations

900

800

%] [=)] ~
o o o
o [=] o

1 1 1

400

300

200

100 A

T T T T T T T T T T T T T T

)\ N N N ) N )\ N N N ! N ) N X N
Q r,f’) A0 S NSNS (,JQJ %") A M NP M) & (g) o (;)

T N I XA~ SN RS RS SR SR SR 3
O XX OO E T @
Classes of diameters (cm)

T
2000

T
2050

T
2100

time

T
2150

T
2200

T
2250




A First Results

o

o Does the model work?

900 900
800 3800 -
700 S 2201 700 4
2 n
S 600 - S 600
= =
2 S
L 500 @ -
8 § 500
— (=]
2 4007 S 400
3 i
§300— -2300_
3
= =
200 - 200 4
1 -
00 100
0 T T T T T T T T T T T T T T T T T 0
N RO RO T R T T T - T S > SR S S S S S N T T T T T T T T T T T T T ' ' ! ' ' '
SR AR AN DR N IR R R D MR L R R . & S S S S H DS E DS S SO S S S
D A RS S S SN S e P R A S S SR M ) o LY N A A ) 2w W g 9 @ @AY A @ o) g
N N N N N N N N N N N ~ N ~ N N Noo : : N :

SR . SR RS SH DR SR SRR DI RS S
QXX OO E YR
Classes of diameters (cm)

Classes of diameters (cm)

management
— R

basal area

T T T T T T
2000 2050 2100 2150 2200 2250
time



A First Results

o

o Does the model work?

900 900
800 3800 -
700 2206 700 4
o w
S 600 - S 600
;. %
g5()0 g
3 2 5001
2 °
o 4004 S 400
3 @
£ 300 £
= 3 300
200 200 4
1 —
00 100 A
0 T T T T T T T T T T T T T T T T T 0
N RO RO T R T T T - T S > SR S S S S S N T T T T T f T T T T T T T T ' ! ! T '
\(3‘6 -\9 Q:@ °>~r19 fo) 6?)0 Q?;’ h*@ 0-‘@ 6f’}° Qfg) fog Q‘é) %:\Q Q‘l\éj %fb@ Qfg) 4396 Qfgj I TR AT DT DR SN RS e S O SN A N O O
TIPS EEEETE S ‘ SOPSLPN

Q\ (,)1 Qs (,)\ Qw {,)\ Q\ (,)\ 0\ (,)\ Q- (,)\ Q\
) R b S M) © Q7 A A @ >
Classes of diameters (cm) N \C N N N ~ ~ < A N ~ A <

lasses of diameters (cm)

management
— R

basal area

T T T T T T
2000 2050 2100 2150 2200 2250
time



A First Results

o

o Does the model work?

900 900
800 3800 -
700 2211 700 4
2 n
S 600 - S 600
Jf-ur =
2 s
@ 500 - @ 500
8 § 500
N (=]
© 400 “5400_
3 @
§300— -2300_
3
= =
200 200 4
1 —
00 100 A
0 T T T T T T T T T T T T T T T T T 0
N H N ) N » N N N ) Y N N N N 3 N ) N T T T T T T T T T T T T T T T T T T
SR AR AN DR N IR R R D MR L R R . & S S S DA S SO DS S SO D S E S P
S R L A ~ M. SN ~ LU AN <5 RS L AP S S A o NN a2 Y 2w w9 97 @ @AY AT Y oY g
N N N hY N ~ N N N ~ N N N N ~ N AR : N . : N N \

O O D O (O A A O o
NN N R AR\ R SN N R
Classes of diameters (cm)

Classes of diameters (cm)

management
— R

basal area

T T T T T T
2000 2050 2100 2150 2200 2250
time



A First Results

o

o Does the model work?

900 900
800 3800 -
700 S 2216 700 4
2 n
S 600 - S 600
= =
2 S
L 500 @ -
8 § 500
— (=]
2 4007 S 400
3 i
§300— -2300_
3
= =
200 - 200 4
1 -
00 100
0 T T T T T T T T T T T T T T T T T 0
N RO RO T R T T T - T S > SR S S S S S N T T T T T T T T T T T f T ' ' ! ' ' '
SR AR AN DR N IR R R D MR L R R . & S S S S H DS E DS S SO S S S
D A RS S S SN S e P R A S S SR M ) o LY N A A ) 2w W g 9 @ @AY A @ o) g
N N N N N N N N N N N ~ N ~ N N Noo : : N :

SR . SR RS SH DR SR SRR DI RS S
QXX OO E YR
Classes of diameters (cm)

Classes of diameters (cm)

management
— R

basal area

T T T T T T
2000 2050 2100 2150 2200 2250
time



o

o

Number of observations

900

Does the model work?

800

700

600

500

400

300

200

100

2221

T T T T T T T T T T T
,,)0\ RO ) ¢;>\
P E

Classes of diameters (cm)

©

management
— R

basal area

S

A First Results

900

800

%] [=)] ~
o o o
o [=] o

1 1 1

400

300

Number of observations

200

100 A

2 S P
0 \?‘Q ‘. \?‘(;J 0 \4?0 0y \(?6) )

Classes of diameters (cm)

T
2000

T
2050

T
2100

T T T
2150 2200 2250

time



A First Results

o

o Does the model work?

900 900
800 3800 -
700 2226 700 4
2 n
S 600 - S 600
Jf-ur =
2 s
@ 500 - @ 500
8 § 500
N (=]
© 400 “5400_
3 @
§300— -2300_
3
= =
200 200 4
1 —
00 100 A
0 T T T T T T T T T T T T T T T T T 0
N H N ) N » N N N ) Y N N N N 3 N ) N T T T T T T T T T T T T T T T T T T
SR AR AN DR N IR R R D MR L R R . & S S S DA S SO DS S SO D S E S P
S R L A ~ M. SN ~ LU AN <5 RS L AP S S A o NN a2 Y 2w w9 97 @ @AY AT Y oY g
N N N hY N ~ N N N ~ N N N N ~ N AR : N . : N N \

O O D O (O A A O o
NN N R AR\ R SN N R
Classes of diameters (cm)

Classes of diameters (cm)

management
— R

basal area

T T T T T T
2000 2050 2100 2150 2200 2250
time



o

First Results

Does the model work?

o

Number of observations

900 900
800 3800 -
700 2226 700 4
2
600 S 600 -
-
[
500 g
@ 500
o]
(=]
- N
400 5 400 -
@
o
300 - £ 300
=
200 200 4
1 —
0o 100 4
0 T T T T T T T 0
> 3 N 3 N N\ > N > ) > N N N > 2\ N ) > T T T T T T T T T T T T T T T T T T
o2 N W A AP DR @ P @ @A A PP P P RO O O O T S O S O N S
VO PP PSSO R R PR I AR DL IR R LR R A SR R I A R
N W N N N ~ N ~ N N N N ~ N N N \.\,Q \,;) Q’Q {l‘:} \,',)Q C;o \D‘Q \b“') \C‘."Q \4,)0) \Q‘}Q \(()") \/‘\Q \',\6) N \q;:) Q‘Q

Classes of diameters (cm)

Classes of diameters (cm)

£+ The distribution of diameters of living trees confirm a successful continuous cover management



£ First Results

DHI]D s there a difference in harvest? -

101

basal area (m2/ha)

o u
L L
—

T T T T
2000 2050 2100 2150
time

’ T
2200 2250



A First Results

DHI]D |s there a difference in harvest? sh]
R ! ¢ ¢t w A
5
£
Q
2
©
&
1 ‘-{'; §
A
Mann-Whitney test

50 100 150 200 250 300 p-value = 0.52
Biomass of Cut Trees (t/ha)



U[Il]u |s there a difference in harvest?

500

Sum of biomass of cut trees (t/ha)

1001

300

200

A First Results

(m2/ha)
N N

al area

T T T T T T
2000 2050 2100 2150 2200 2250
time

Student test
p-value = 0.83

management



U[Il]u |s there a difference in harvest?

500

Sum of biomass of cut trees (t/ha)

1001

0,

=

S
o
Q

300

N
o
@

A First Results

(m2/ha)
N N

T T T T T
2000 2050 2100 2150 2200
time

Student test
p-value = 0.83

| R
management

lo No difference in harvest between continuous cover and clear-cut forestry

T
2250




A First Results

s there a difference in the carbon stock o= /\M i VW W/‘ /\M A

"&c¢ of the living aerian biomass?

basal area (m2/ha)
BoR NN




A First Results

|s there a difference in the carbon stock N
"&c¢ of the living aerian biomass?

254
204

154

basal area (m2/ha)

101

o u
L L

T T T T T T
2000 2050 2100 2150 2200 2250
time

of BHHIEE L & & ¢ & dads A
:
N
B Mann-Whitney test
p-value < 0.01
0 100 200 300 400 500

Carbone storred in living trees (t/ha/yr)



A First Results

mmmmmmmmmm

ég%}; s there a difference in the carbon stock = \ | \ \
"&c of the living aerian biomass? /\M W OW W/‘ /M

a (m2/ha)
NN

al are.

]

o FHHHEEE O § & ¢ & dldedu A
:
N
B Mann-Whitney test
p-value < 0.01
0 100 200 300 400 500

Carbone storred in living trees (t/ha/yr)

25

&c The carbon stock of the living aerian biomass is higher for continuous cover forestry




d;% |s there a difference in the sequestration of
"&c¢ carbon in living aerian biomass?

A First Results

mmmmmmmmmm

3549

a (m2/ha)
NN

al are.




g%); s there a difference in the sequestration of o=
"&¢ carbon in living aerian biomass?

Sum of carbon stocked in increment of living trees among a pattern (t/ha)

1000 +

800

600

400

200

A First Results

10

basal area (m2/ha)

5 & 8 &
~

]

=~
-~
—
-

5]
L 1

o u
—

T T T T T
2000 2050 2100 2150 2200
time

Student test
p-value = 0.06

management

T
2250




(g%; |s there a difference in the sequestration of
"&c¢ carbon in living aerian biomass?

1000
800
600
400

200

Sum of carbon stocked in increment of living trees among a pattern (t/ha)

ot

‘Sc There is no differences in the sequestration

A First Results

10

T T T T T T
2000 2050 2100 2150 2200 2250
time

Student test
p-value = 0.06

management

of carbon in the living aerian biomass among a pattern




<A What's next?

What did we do, so far?

To simulate maritime pine growth using clear-cut and continuous £

Satisfying... but can be ameliorated!
cover forestry



<A What's next?

What did we do, so far?

To simulate maritime pine growth using clear-cut and continuous £

Satisfying... but can be ameliorated!
cover forestry

To quantify the multifunctionality of these two types of management FHERL AR s

Harvest HH %

DI:I No differences
Kuuluvainen etal. 2012

Carbone stock

(ﬁg%}: Carbon stock is higher in continuous-
R cover forestry

No differences in carbon sequestration
Ameray et al. 2021



What is coming next?

Integrate climate change in the model

Simulate the pedo-climatic context of the Landes

de Gascogne

Model validation
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What is coming next?

Integrate climate change in the model

Simulate the pedo-climatic context of the Landes
de Gascogne

Model validation

Yearly sum of precipitations (mm)
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What is coming next?

Integrate climate change in the model

Simulate the pedo-climatic context of the Landes
de Gascogne

Model validation

<A What's next?

ICN

Forest inventory

association futaie Irréguliére



Thank you for your attention!

Any questions?

Lucile Ansaldi, Tanguy Postic, Hervé Cochard, Francois de Coligny, Jean-Christophe Domec, Pierig Lebigre, Sebastien Lafont, Denis
Loustau, Thomas Modori, Christophe Moisy, Xavier Morin, Patrick Vallet, Gregory Gambetta, Maude Toigo.
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