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 Since 2010, JRC is working to develop an in-house model capacity to estimate the 

EU carbon budget at country level for each EU MS

 After a preliminary analisis of the main models applied at international level, the 

Carbon Budget Model (CBM) developed by the Canadian Forest Service was selected 

as potential tool

 Between 2010 and 2012, the model was applied to a specific case study in order:

 to test the CBM in different silvicultural systems, proposing a novel approach 

to model the uneven-aged forest structure

 to apply the CBM to a European country and estimate the forest C balance of 

the FM area

 to explore the impact on the C balance of different scenario assumptions 

(i.e., harvest rates and disturbance events)
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What is the Carbon Budget Model ?

It is an inventory-based, yield-data driven model, that simulates the evolution 

of the C budget of forests, including the effect of natural and human-induced 

disturbance events

NFI data by forest types:
• Forest area by age classes
• Volume
• Increment

Other data:
• Silvicultural treatments
• Natural disturbances
• Historical harvest rate

C stock change
• Living 

biomass
• Dead wood
• ….

• Age class 
distribution

• Delta biomass
• Harvest

CBM
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What the CBM need … 

IMPORTANCE
Input by NFI 

data
ESSENTIAL REQUESTED USEFUL ADDITIONAL

ESSENTIAL Area Total Forest area By age classes
By broadleaves/conifers 

and by regions 

By main species and 
management types ( i.e. 
coppices/high forests)

ESSENTIAL Growing stock
Volume per ha
at NUTS 1 level

By 
broadleaves/conifers

By main species
By age classes, regions and 

MT

ESSENTIAL Increment
Increment per ha at 

NUTS 1 level
By 

broadleaves/conifers
By main species and age 

classes
By regions and MT

USEFUL
Tot. abovegr. 
biomass

By main species and 
regions

By age classes

USEFUL
Natural 

disturbances
Area/biomass affected by 

natural disturbances
By main species and regions

ADDITIONAL
Silvicultural
treatments

By main species and MT

ADDITIONAL Harvest share By main species and regions
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The CBM-CFS3, general framework: 

“CLASSIFIERS”

Country/Regional level
NUTS1– NUTS2
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Climatic Units 
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Climatic Unit 1
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(e.g., Apennini)

Climatic Unit 3
(e.g., isole)

Spatial Units (SpUs)
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FOREST TYPES
COMPOSITION

Es.  SPRUCE

Es.  BEECH

MANAGEMENT 
STRATEGY

EVEN AGED

HIGH FORESTS

UNEVEN AGED

HIGH FORESTS

COPPICES

%

L
I
V
I
N
G

B
I
O
M
A
S
S

A
B
O
V
E
G
R

B
E
L
O
W
G
R

FOLIAGES

STEM

L
I
T
T
E
R

D
E
A
D

W
O
O
D

S
O
I
L

BRANCHES

… … 

ROOTS 

… …

%

POOLS 
7,8, n, …

POOLS 
1,2,3, 

…

POOLS 
10, 11

Litter, dead wood and soil
ATMOSPHERE



4

0 10 20 30 40 50 60 70 80

Cu
bi
c 

m
et

er
s

Years

NFI increment --> Current YT

0

20

40

60

80

100

120

0 10 20 30 40 50 60 70 80 90

To
ne

s 
of

 C
 h

a-
1

Time Steps
(years)

Living biomass

Soil

0

20

40

60

80

100

0 10 20 30 40 50 60 70 80 90

To
ne

s 
of

 C
 h

a-
1

Time Steps
(years)

0

10

20

30

40

To
ne

s 
of

 C
 h

a-
1

Time Steps

Living biomass

Slow soil pools

7
Time step 0

Initialization 
process

Model
run
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Harvest

Age classes
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The age class evolution
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even before the NFI base year ...
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CBM output: the C stock change
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CBM provides estimates of the C stock

change (i.e., C sink or source) of each

forest pool at country level, accounting

for the effect of the harvest demand and

natural disturbances
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The model was applied to

• 25 EU countries

Considering

• FM area and harvest included  
in the MSs FM RL Submission 
(2011)

• 136,318 kha of forest

• 34 climatic units

• 165 administrative regions

• 173 forest types

• Fire & storms

• Afforestation

• HWP
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The estimates for AR and HWP

C stock change
forest biomass and HWPs
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Thank you


