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Mountain forests in Italy: 
overview from the NFI 

Matteucci G. CO2 sequestration by Mountain Forests 



http://www.sian.it/inventarioforestale/  http://www.infc.it Tabacchi et al., 2012 

Reference year: 2005 



Mountain forests in Italy: area 

Italy Mountain
(above 900 m)

% in 
mountain

Mha Mha %
Forest 8,759,200 3,042,276 34.7
Other woodlands 1,708,333 274,508 16.1
Total 10,467,533 3,316,784 31.7

http://www.sian.it/inventarioforestale/ 
http://www.infc.it 

Tabacchi et al., 2012 

~ 35% of italian forests (~ 32% in total) 



Mountain forests in Italy: percentage in Regions 

http://www.sian.it/inventarioforestale/ http://www.infc.it 
Tabacchi et al., 2012 

Forest Other 
woodlands

Alto Adige 90.7 87.4
Valle d’Aosta 88.6 45.7

Trentino 77.2 80.9
Veneto 54.2 46.8

Lombardia 44.0 56.3
Piemonte 41.4 50.2
Friuli V.G. 40.4 53.0

Abruzzo 57.0 46.2
Calabria 46.1 7.0

Basilicata 35.0 12.8

Sicilia 31.1 15.1

Italy 34.7 16.1

Alps

Apennines



Mountain forests in Italy: biomass and growth 

Tree species Mg Mg ha-1
Larch and stone pine 41,560,488 108.7
Norway spruce 113,574,186 193.8
Fir 15,776,163 230.4
Scots and Mountain pine 16,844,819 111.1
Austrian and Calabrian pine 29,645,581 125.4
Beech 183,976,744 177.7

Italian total 866,731,507 101.0

Percentage of italian total 46.3 156.3

Abovegroung
Wood Biomass

m3 m3 ha-1

1,282,925 3.36
4,567,710 7.79

565,119 8.25
529,251 3.49

1,404,011 5.94
5,597,810 5.41

34,885,362 4.06

40.0 140.6

Growth

Biomass rich and productive forests!! 
http://www.sian.it/inventarioforestale/ 

http://www.infc.it 
Tabacchi et al., 2012 



Initiative for accounting CO2 
sequestration in the Alps - Italy 
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Regional forest inventories 



Trentino: Forest inventory focusing on Carbon  



The IN.EM.AR initiatives (Lombardy and Piemonte) 

Courtesy of E.Calvo – F. Antognazza - Lombardy 



Calculation of C sink (in pools)

Aboveground
Biomass

Belowground
Biomass

Dead Organic
MatterLitter

Soil

WBDBEFGSBE e ⋅⋅=

WBDBEFGSBI i ⋅⋅=

DCFWBDBEWGSBM ⋅⋅⋅=








+






⋅= b

AREA
BEaL









+





⋅= b

AREA
BEaSuolo
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Courtesy of E.Calvo – F. Antognazza - Lombardy 



Courtesy of E.Calvo – F. Antognazza - Lombardy 



Courtesy of IPLA – Fabio Petrella 



Media 
C % Soil (ha) Total (ha) t C t/ha 

HILLS 1,15 428.781 454.398 19.145.648 42 
MOUNTAIN 3,10 936.829 1.145.641 104.672.189 91 
PLAIN 1,58 935.939 1.073.460 51.424.884 48 
PIEMONTE 2,08 2.174.699 2.526.996 175.242.721 69 

Courtesy of IPLA – Fabio Petrella 



  Forestry 
Surface 

aboveground 
carbon 

belowground 
carbon 

dead 
carbon 

litter 
carbon 

soil 
carbon 

global 
carbon 

  ha t t t t t t 
tot 993.355 54.439.361 10.676.643 7.277.099 6.811.345 78.806.300 158.010.749 
t/ha   54,8 10,7 7,3 6,8 79,3 159 

Courtesy of IPLA – Fabio Petrella 



Scheme for voluntary C market – Veneto Region 



Scheme for voluntary C market – Veneto Region 



Remark:  
1. All Alpine countries are Party to the Kyoto Protocol 

2. Inventory sent to UNFCCC/KP in the last 3 years 
3. Could be a first reference 

And: its official! 
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Possible help from research 
and monitoring 
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Monitoring 



Monitoring networks: ICP-IM 



103 Eddy sites 
 50 forests 
 28 grasslands 
 22 crops 
 3 others 
12 Verification sites 
Central database 

CarboEurope-IP: ecosystem component 



Italy: Flux towers in mountain forests 

Renon (1996) 

Collelongo (1993) 

Bonis (2003) 

Lavarone, 1350 m 
Mixed conifers (2002) Torgnon, 2050 m 

Larch (2010) 



Measurement of net carbon exchange 

through Eddy covariance 

FNEE = FC + F∆S + advective terms 
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Set-up: tower, sonic anemometer, gas analyser 



Flux site 

Collelongo (1600 m a.s.l.) 
Beech forest 

100  110 years old 
T = 7.1 °C, Prec. 1088 mm 
3.5-4 months snow cover 

LTER site 



Annual trend of Net Ecosystem Exchange 2008 
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Renon (1730 m a.s.l.) 
Mixed conifers (spruce)  

Unevenaged 
T = 4.4 °C, Prec = 1000 mm 

5 months snow cover 
LTER site 



Annual trend of Net Ecosystem Exchange 2007 

-10

-8

-6

-4

-2

0

2

1 31 61 91 121 151 181 211 241 271 301 331 361

Day of the year (2007)

N
EE

 d
ay

 (g
C

 m
-2

 d
ay

-1
)

-800

-700

-600

-500

-400

-300

-200

-100

0

100

N
EE

 c
um

 (g
C

 m
-2

)

Larger day-by-day 
variability 

Low respiration 
due to mild winter 



Renon, conifers: C-budget 2005 - 2010 
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 Long term:  
      role of drivers, disturbances (incl. management), climate change 

 All intensive sites measured show Net C sink (3 to 8 tC ha-1 yr-1) 

 Very relevant role of Mountain forests in Italy: 
 area (35%), biomass (46%), productivity (40%) 

 Intensive research: process understanding 

Concluding remarks 

 There are examples of accounting in Alpine Regions 
 Kyoto Inventory : could be a first reference 



Thanks for  
your attention!!!! 
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