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V Evolution towards multi -scopes forest inventories  

forest inventories are currently requested to broaden their scopes to include  trees outside forests 
Kleinn, 2000 - On large area inventory and assessment of trees outside forests. Unasylva 

Forest Inventories  



Trees or group of trees on land not defined as forest  and other 
wooded land ( sensu FAO, 2001) 

Trees outside forests (TOF)  

Forest formations on rural or urbanized areas (non forest land)  

Small woodlots:  
groups of trees with area comprised between 500 m2 and 5.000 m2 and of width 
more than 20 m. 

Tree rows: 
trees in shelterbelts, windbreaks and woody buffer strips with a minimum of 3 
trees of width more than 3 m and less than 20 m and longer than 20 m. 

Scattered trees: 
all trees or group of trees not included in forest, small woodlots and tree rows.  

Forest:  
Land with tree crown cover more than 10% and area of more than 0.5 ha and trees able to reach a 
minimum height of 5 m at maturity in situ. 



V Environmental  quality  and improvement  of living conditions  (PALETTO  ET AL ., 2006)  

Trees outside forests (TOF)  

MULTIFUNCTION  ROLE  OF  TOF:  

V Biodiversity  conservation in rural  and periurban  areas (LA  MANTIA  E BARBERA, 2007) 

V Climate mitigation  and carbon sequestration (IPCC, 2006) 

V Conservation of traditional  rural  landscape (CULLOTTA ET AL ., 1999) 

V Protection for crops in favour  of an higher productivity (INEA, 1999) 

V Protection from  wind erosion and desertification (BENNETT , 1999) 

V Soil protection  and water quality  (ENDRENY, 2002; GUMIERO  E BOZ, 2007) 

V Wood and non-wood products (FAO, 2010) 



Trees outside forests (TOF)  

V FAO Expert Consultation on Global Forest 
Resources Assessment 2000  

1996 ð Kokta  (Finland)  

V Quantification of TOF contribution in terms of ecosystem services  

V Integrated and sustainable land management 

Although the importance of TOF is widely recognized, what is known until now 
about these forest formations is still limited, especially on large areas  

(Kleinn et al., 2001) 



Proposed methodology for TOF inventory on large areas  

V ad hoc sampling schemes for TOF 

V  exploiting the already existing network of large scale inventories  
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1 ɬ A set of Npoints is selected in accordance with a 
tasselated stratified sampling scheme on digital 
orthophotos with a nominal scale of 1:10.000 

2 ɬ Woodlots and tree rows containing at least one 
first -phase point are included in the sample 

3 ɬ  Sampled woodlots and tree rows are delineated 
on the imagery and their size measured 

4 ɬ Complete survey of sampled woodlots and tree 
rows is carried out in the field  

Sampling Protocol ɬ woodlots and tree rows  

Proposed methodology for TOF inventory on large areas  



2nd PHASE ɬ from each stratum, a fraction of the 
first -phase points is selected 

 
V  for each point selected in the second phase the 
number of scattered trees lying within a circle plot 
centred at the point is recorded 

 

Sampling Protocol ɬ scattered trees 

3rd PHASE ɬ a fraction of points is selected from the two-phase 
sample points 

V each point selected in the third phase is visited on the ground and 
dendrometric  attributes of each scattered trees within a circle plot 
centred at the point is quantified.  

agricultural land         artificial areas  

woodland  wetland              

other land  water                            

1st PHASE ɬ a set of  N points is selected onto the study area in accordance with a tasselated 
stratified sampling scheme on VHR imagery and classified into land -cover classes (strata): 

Proposed methodology for TOF inventory on large areas  



Case study 

Proposed methodology for TOF inventory on large areas  

V Statistically  analyzed: Horvitz -Thompson (HT) e Hansen-Hurvitz  (HH) estimators  

Denote by S the set of distinct units selected at least once by the n points and let 

m be the cardinality of S 

As proven by Baffetta et al. (2010), under the TSS scheme the quantity  
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Proposed methodology for TOF inventory on large areas  

V  woodlots and tree rows 
represent 2% of test areas 

Case study ɬ results  

V   120 Mg C km -2 stored 
in TOF in test areas  

V  On the Italian surface 
(300.000 km2)  

30 Mt of C -stock,         

 besides forest areas.  



Perspectives 

V  Further expansion of TOF based on the aims of the CAP 

V  Important C -sink in TOF besides forest areas 

V Possible eligibility of agro -forestry  sector in the second commitment period 
(post-2012) of the KP (art. 3.4) 

V Business opportunity in the voluntary carbon credits market  ?! 
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