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PNATE - Assess C stocks and sinks

Forest management in a climate change era

INTROCUCTION

CHALLENGES
OPPORTUNITIES

Effect of
Payment for management

ecosystem
services

Voluntary
carbon market

Increased value of forest Biodiversity
management Water regulation
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Research questions

INTROCUCTION

CHALLENGES What is the effect of

management and mixture on
beech C stocks and sinks?

Effect of
management

What is the effect of climate
change on beech C stocks and
sinks?

What is the best management to
maximize climate change
mitigation?



PNATE - Assess C stocks and sinks

Study area

MATERIAL AND METHODS
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@ @
Fleld Ssam pl | ng SOIL: every two treese, at increasing

MATERIALS AND METHODS distance from the tree (1,2,3,4,5m)

60 sampling plots
(12 replicates x level)

Diameter
Density

Exposure obtioak & O e a8 LG, SAMPLES

10 beech trees * plot = 600 - Soil samples for C -

trees . | | Rt R N analysis C/N (0-
Dendrometric data 20cm)

- Diameter

- Height R — » Bulk density (0-5cm)

- Crown

2 wooden cores * 10 trees
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Dendrochronological analysis and stock/sink

MATERIALS AND METHODS

1 core per mix tree (5x)
(90 cores)
2 cores per beech tree I:II:II:I

(10x) (1200cores)
1 core per dominated

shoot in coppice (5x)
(240 cores)

Cdendro anlysis

FROM Cdendro

Yearly average
Chronpsequence of changes in tree
diameters

\_ ) volume
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EROM FIELD FROM L.ITERATU.RE ~
. . Allometric equations
Allometric equations

Diameter ~ Yearly
H-D V~H,D

average changes in
tree volume

\ j \ j 9 (per species)

Species
Diameters
Density

C content

)

« Carbon stocks
(tC/*ha-1)

 Carbon sink
(tC*ha-1*yr-1)
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Modeling scenarios

MATERIALS AND METHODS

Climate Site data Dendrometric
data data

LOW

- Rotation 45
years

- Cut

« 95% s/m

« 80%Db

ACTIVE COPPICE

Woody

Woody
increment

Scenario BAU +
Current climate
{‘} Scenario SSP 1- 2.6

- Rotation 20
biomass

years
STORED COPPICE ° 2 cut 15%

-1 cut 20%

COPPICE .Rotation 20
s CONVERTED years
TO HIGH FOREST - Cut 8%

Management intensity

MEDIUM HIGH

- Rotation 30
years

- Cut

* 95% s/m

c 90% b

- Rotation 30
years

- Cut

« 95% s/m

« 80%Db

- Rotation 30
years

- Cut

* 95% s/m

- 80%Db

- Rotation 30
years

- Cut

e 30% s/m

« 10%Db

- 30% at 100 y.o.

_ 200
30%at 110y.0. 45004 at 120 y.0.

- 100% at 140 y.o.
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Current carbon stocks and sinks in tree
biomass

CARBON STOCKS CARBON SINK
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Mlix Cop.pice Hiéh Mlix Abandoned r — . - :
silver fir forest broadleaves  coppice ~Mix Coppice High Mix Abandoned
Management silver fir forest broadleaves coppice

Management

GLM
Variabili: Management (p=0.002) + Altitude (p-=0.174) +
Density (p+<0.001) + Age (p+<0.001) + Soil OC (p-=0.018)
+ Soil N (p+=0.055)

GLM
Variables: Management (p=0.345) + Density (p+=0.031) +
Age (p+<0.001) + Soil OC (p-=0.014) + Soil N (p+=0.050)
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3PG - Future stock and sinks

RESULTS

Management: CC - Climate SSP126 - Stock Management: CC - Climate SSP126 - Sink
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3PG - Future stock and sinks

RESULTS
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3PG - Future stock and sinks

RESULTS

Management: CF - Climate SSP126 - Stock Management: CF - Climate SSP126 - Sink
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Climate mitigation effects

RESULTS
EFFECT OF MANAGEMENT
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ACTIVE COPPICE STORED COPPICE CONVERTED HIGH FOREST LOW intenSity beSt performance

it With medium and high intensity
management active coppice is the best
performing, high forest has the highest
losses -> problem of products

Delta C Stocks (tC*ha-1)

ACTIVE COPPICE STORED COPPICE With climate change the effect of
Gimate scenario 53D 37-0 management is less pronounced
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Delta C Stocks (tC*ha-1)

ACTIVE COPPICE STORED COPPICE CONVERTED HIGH FOREST
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Climate mitigation effects

RESULTS
EFFECT OF INTENSITY

Treatment

Climate scenario Historical * ACTIVE COPPICE

STORED COPPICE

CONVERTED HIGH FOREST

abs(DeltaStock)
@® 100
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High forest highest decrease in AC stocks
with increasing intensity

Delta C Stocks (tC*ha-1)

In climate scenario SSD 3.7-0 forests lose
sty the climate mitigation effect

Delta C Stocks (tC*ha-1)

Intensity
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Take home message (S | DiSA
TODAY e A

TOSCO-EMILIANO QEAEERLETZU
« No effect of management or mix on STOCKS
« Mix with broadleaves better than active coppice and stored coppice for SINKS

TOMORROW

Effect of Climate change

« SSD 1.2 - 6 -> Apennines refuge for beech, better performance with climate optimum

« SSD 3.7 - 0 -> High impact on productivity, we lose the climate mitigation effect

Best management in a climate change perspective

« Lower intensity preserve the stocks

 Active coppice has the lower losses in a climate change perspective with utilization

- With more intense climate change, differences between management intensities flatten out

CHANGE OF PERSPECTIVE

- High forest is seen as a better management option than coppice -> for climate regulation only if the intensity is low
(tree selection) - IF NOT we need to focus on the products’ fate

 In a climate change perspective, in the PNATE, can we think about intensive management with attention to the fate of
wood products and assisted migration ?




PNATE

DiSAA

~ ' ' | [ DIPARTIMENTO
ank you for the attention! (s ) (=
® A TOSCO-EMILIANO AMBIENTALI

Lorenzo MW Rossi
Associate researcher
lorenzo.rossi@unimi.it /
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NEXT STEPS:
« Implement modeling on MIX
- Calculate C stocks including soil stocks
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RESULTS - SDM

SSD 3.7-0 2040 - 2070

SSD 1.2-6 2040 - 2070 -
' o > SRy LR

Vd / '/
»
- |

Potential distribution

SSD 1.2-6 2070 - 2100,

SSD 3.7-0 2070 - 210
: ’7 y S ’

7Y




PNATE

RESULTS - Soil carbon and nitrogen
content

COPPICE

No effect on
LITTER NITROGEN Y
St Soil carbon
content or
litter
accumulation

| AGED COPPICE
CONVERTED TO HIGH FOREST
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Presentation Design



