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National system for policies, measures and emissions projections 

In 2016, in the context of the Kyoto Protocol commitments and its amendment (‘Doha amendment’) 
for the second Commitment Period (2013-2020), Italy adopted the Law n. 79/2016, “Ratification of 
the Doha amendment to the Kyoto Protocol” which establishes the National system for policies, 
measures and emissions projections, in line with art. 12 of the EU Monitoring Mechanism 
Regulation (MMR 525/2013/EU)  
 
ISPRA is responsible of this system and, in cooperation with IMELS, collects all the information and 
data from the competent Ministries. The list of information and data that the competent ministries 
have to provide to IMELS and ISPRA are reported in the article 1 of the Law, as well as the timing 
for providing such information.  
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National system for policies, measures and emissions projections 
Annex  I  - GHG  inventory Annex  II  - Emissions projections  
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The national registry for carbon sinks 
The National Registry for carbon sinks, instituted by a Ministerial Decree on 1st  April 2008, is part of 
National Greenhouse Gas Inventory System in Italy and includes information on lands subject of 
activities under Article 3.3 and activities elected under Article 3.4 and related carbon stock changes, 
following par. 20 of annex to decision 16/CMP.1   
ISPRA is responsible for the preparation of emission and removals estimates for the LULUCF sector 
and for KP LULUCF supplementary information under art.7.1 of the Kyoto Protocol. 
 
Following an update of the abovementioned Ministerial Decree, in 2013, the Institute for Services 
on Agricultural and Agro-food Market (ISMEA) has been designated for the technical coordination 
of the section related to cropland and grazing land management of the National Registry of Carbon 
Sinks.  
 
The National Registry for carbon sinks is aimed to: 
 

•  estimate, following the COP/MOP decisions and in accordance with the IPCC guidelines, the 
GHG emissions by sources and removal by sinks in the land subject to the art. 3.3 and art. 3.4 
activities  

•  to account for the net removals in order to allow the Italian Registry to issue the relevant amount 
of RMUs.  

 



Soils C estimation  

For each inventory time period, the soil organic C stocks are estimated for the first (SOC0-T) and last 
year (SOC0) based on multiplying the reference C stocks by stock change factors. Annual rates of 
carbon stock change are estimated as the difference in stocks at two points in time divided by the 
time dependence of the stock change factors. 
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ΔCMineral = annual change in carbon stocks in mineral soils 

SOCref = reference carbon stock [t C] 

SOC 0 = soil organic carbon stock in the last year of an inventory time period [t C] 

SOC 0-T = soil organic carbon stock at the beginning of the inventory time period [t C] 

T = default time period for transition between equilibrium SOC values [yr]. (20yrs default)  

A = area [ha] 
FLU   = stock change factor for land-use systems or sub-system for a particular land-use 

FMG  = stock change factor for management regime 

FI   = stock change factor for input of organic matter 
 

c represents the climate zones, s the soil types, and i the set of management systems that are present in a 
country. 
 
 

 
 
 



Cropland: methodological issues  

Cropland emissions and removals share 4.6% of total 2016 LULUCF CO2 eq. emissions and 
removals; in particular, the living biomass emissions and removals represent 50.4%, while the 
emissions and removals from soils stand for 49.6% of total cropland CO2 emissions and removals. 
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Cropland – Cropland Management: soils 

The change in soil C stocks is the result of a change in practices or management between the two 
time periods; soil carbon concentration is essentially driven by the change in practice or 
management. Till now, it wasn’t possible to point out different sets of relative stock change factors 
[FLU (land use), FMG (management), FI (input factor)]; therefore, as no management changes can 
be documented, resulting change in carbon stocks, in cropland remaining cropland, has been 
reported as zero. 

Changes in soil carbon stocks in land converted to cropland have been estimated following land 
use changes, resulting in a change of the total soil carbon content, with a land use transition period 
of 20 years. SOCREF for cropland has been set to 56.7tC ha-1 on the basis of reviewed references, 
including woody cropland cultivations, such as vineyards and olive orchards, under the most 
common agricultural practices in Italy. 
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Cropland – Cropland Management: soils 

Planned improvement 

A project with ISMEA is currently ongoing to collect data of cropland and grassland, disaggregated 
management practices, as resulting by Italian Land Parcel Identification System (LPIS)  

Based on these data, soil carbon stock change will be estimated and reported, taking into account  
the country specific SOCREF assessed using the following layers: Climatic Zone layer (
http://esdac.jrc.ec.europa.eu/projects/renewable-energy-directive) Corine Land Cover 2006, 
italian soil map (Costantini et al., 2013).  
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Grassland: methodological issues  

Grassland category is responsible for 6,644 Gg of CO2 removals in 2016, sharing 11.9% of absolute 
CO2 eq. LULUCF emissions and removals; in particular the living biomass emissions represent 
6.8%, while the removals from dead organic matter pool share for 20.5% and removals from soils 
stand for 72.7% of absolute total grassland CO2 emissions and removals. 
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Grassland: soils 

For grassland remaining grassland, change in carbon stocks has been reported as zero, since no 
management changes can be documented. 

Changes in soil carbon stocks in land converted to grassland have been estimated following land 
use changes, resulting in a change of the total soil carbon content, with a land use transition period 
of 20 years. SOCREF for grassland has been set to  78.9 tC ha-1 on the basis of reviewed references, 
reporting data on soil carbon in mountain meadows, pastures, set-aside lands as well as soil not 
disturbed since the agricultural abandonment in Italy  
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Grazing land Management: soils 

Changes in carbon stocks in mineral soils have been estimated on the basis of country specific 
SOCref deduced by the default reference soil organic carbon stocks for mineral soils (table 2.3, vol.
4, chapter 2, IPCC, 2006).  

The assessment of the country specific SOCref has been carried out using the following layers: 
Climatic Zone layer , Corine Land Cover 2006 , italian soil map (Costantini et al., 2013). The 
country specific SOCref have been stratified into three macroareas in Italy: north (78.5 t C ha-1) , 
center (71.3 t C ha-1) and south (46.2 t C ha-1).  
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A consistent land representation is crucial to estimate emissions and removals of greenhouse 
gases related to LULUCF sector. Land classification and IPCC categories identification is based 
on the data from National Land-Use Inventory (IUTI). 

IUTI is based on a survey of sample points throughout Italian national territory considered as a 
population of points, and on the classification of the land use coupled with the sampling points.  

The following set of multi-temporal orthophotos was used as basis of photo-interpretation 
process: 

→ 1990, the black and white high resolution full national coverage aerial photography database was used 
to produce orthophotos in scale 1:75.000, spatial resolution of 1 m (the aerial photos, taken on 1988/89, 
have the same image acquisition standard adopted by USGS-National High Altitude Program at that time: 
panchromatic film, 400 lines per millimeter); 

→ 2000, TerraItaly 2000 dataset, digital color aerial orthophotos with spatial resolution of 1 m; 

→ 2008, TerraItaly 2008 dataset, digital color aerial orthophotos with spatial resolution of 0.5 m. 

→ 2012, AGEA color and infrared digital orthophotos with spatial resolution 0.5 m; years 2010-12. 

Furthermore, visual interpretation was supported by ancillary information from available 
thematic forest and land use maps at regional and sub-regional scales. 

Land representation:  National Land-use Inventory (IUTI) 



The sampling grid and the relative sample plots (1,206,000 sampling points) is uniformly 
distributed throughout the entire Italian national territory, using a non-aligned systematic 
sampling. The set of sample points was extracted using a 0.5 km square grid, for a total of about 
1,206,000 geo-referenced points randomly located in each square cell and fully covering the Italian 
territory. A subset of the IUTI sample is represented by the 301,300 first phase sample points of the 
national forest inventory (INFC). 

National Land-use Inventory (IUTI) 

IPCC Category
Level I

IUTI Category
Level II

IUTI Subcategory
Level III

Code

1. Forest land
Woodland 1.1
Wooded land temporarily unstocked 1.2

2. Cropland

Arable land and other herbaceous cultivations 2.1

Arboreal cultivations
Fruit orchards and plant nurseries 2.2.1

Wood product plantations 2.2.2

3. Grassland
Grassland, pastures and uncultivated herbaceous areas 3.1
Other wooded land 3.2

4. Wetlands Marshlands and open waters 4
5. Settlements Urban development 5

6. Other land
Non-productive areas or areas with scarce or absent
vegetation 6



A classification hierarchy has been established to facilitate land use classification. 

National Land-use Inventory (IUTI) 

The first step is related to a land 
classification, following artificial land level. 

Distinctions are therefore made between 
urbanized and agricultural territories, and 
natural and semi-natural territories (forest, 
pre-forest and herbaceous formations, open 
water, rocky areas). 

At the subsequent levels, the classification 
process follows the prevalent use of land in 
the category of artificial territories, while 
the discriminating element for natural and 
semi-natural territories is essentially given 
by the vegetative cover degree, considering 
canopy, shrub and herbaceous cover. 



To achieve land use classification, a 0.5 ha neighborhood of the sample plot is investigated; for each 
point, the land use category, defined according to the classification system, has to be established. 

A grid, composed of 9 squares (3 x 3) of 2500 m² each, for an overall surface area of 22,500 m² is 
used. This graphic object, at the centre of which the sampling point must be situated, allows to 
assess whether area intercepted by the sampling point has an extension equal to or greater than the 
established threshold (equivalent to the surface area of 2 of the 9 cells displayed). 

If the surface area value is very close to the threshold and the use of the cells still leaves doubts, a 
graphic tool for surface area measurement is used for the classification process. The contour of the 
polygon containing the sampling point is mapped, computing the extent of the area. 

National Land-use Inventory (IUTI) 



IUTI has been carried out in 1990, 2000 and 2008, on a sampling grid of 1,206,000 points; in 2012 
land use has been assessed on a subgrid (i.e. 301.300 points), in the framework of the III NFI. 

Due to the technical characteristics of the IUTI assessment (i.e. classification of orthophotos for 
1990, 2000, 2008 and 2012), it was technically impossible to have a clear distinction among some 
subcategories in cropland and grassland categories (i.e. annual pastures versus grazing land).  
Therefore it has been decided to aggregate the cropland and grassland categories, as detected by 
IUTI, and then disaggregate them into the different subcategories, using as proxies the national 
statistics related to annual crops and perennial woody crops. 

An additional assessment of IUTI is currently ongoing, with reference to year 2016. The ongoing 
assessment is using the Collect Earth tool for the data collection. Collect Earth is a free and open 
source software for land monitoring developed by the FAO which facilitates access to multiple 
freely available archives of satellite imagery, including archives with very high spatial resolution 
imagery (Google Earth, Bing Maps ) and those with very high temporal resolution imagery (e.g., 
Google Earth Engine, Google Earth Engine (GEE ) Code Editor). 

Furthermore the 2016 IUTI assessment is being carried out on a sampling grid of 120,000 points; in 
fact a statistical analysis performed on the whole sampling grid, and strata, allowed a sampling 
points clustering, taking into account the sampling representativeness, the significance and 
correlated uncertainty. 

 

 

 

 

  

Land use classification 



Land use change matrices  

On the basis of the time series of national land uses, land use change matrices are used to assess 
land use conversion; the matrices allow to point out the average areas of transition land, 
separately for each initial and final land use.  

In the Italian GHG inventory, the annual figures for areas in transition between different land 
uses have been derived by a hierarchy of basic assumptions (informed by expert judgement) of 
known patterns of land-use changes in Italy. 

Time series related to the areas to be included into the different IPCC categories have been 
assembled using the Italian Inventory of Land Use (carried out for the 1990, 2000, 2008 and 2012), 
the data assessed by the national forest inventories (1985, 2005, 2012). 

  
Forest Grassland Cropland Wetlands Settlements Other Land

Forest 7.511 0,72 7.512
Grassland 78,68 8.891 0,00 0,00 1,73 8.971
Cropland 0 10.841 0,00 25 10.866
Wetland 510 510
Settlements 1.616 1.616
Other Land 0,00 658 658

7.590 8.891 10.841 510 1.644 658 30.134total 1990

1990
total 1989

19
89

Forest Grassland Cropland Wetlands Settlements Other Land
Forest 6.901 14,4 6.916
Grassland 689 8.566 136 0,00 33 9.423
Cropland 325 10.704 0,00 174 11.203
Wetland 510 510
Settlements 1.423 1.423
Other Land 0,00 658 658

7.590 8.891 10.841 510 1.644 658 30.134
Land converted to: 689 325 136 0 221 0

19
71

1990
total 197120 years matrix 

Total 1990

Forest Grassland Cropland Wetlands Settlements Other Land
Forest 9.138 3,69 9.142
Grassland 58,31 8.471 0,00 0,00 0,00 8.529
Cropland 36 8.977 0,00 24 9.038
Wetland 519 519
Settlements 2.251 2.251
Other Land 0,00 655 655

9.196 8.507 8.977 519 2.279 655 30.134total 2013

2013
total 2011

20
12

Forest Grassland Cropland Wetlands Settlements Other Land
Forest 7.782 41,2 7.824
Grassland 1.414 7.021 34 0,95 53 8.523
Cropland 1.486 8.944 6,16 455 10.891
Wetland 511 511
Settlements 1.727 1.727
Other Land 2,71 655 658

9.196 8.507 8.977 519 2.279 655 30.134
Land converted to: 1.414 1.486 34 7 552 0

Total 2013

20 years matrix 2013
total 1993

19
94


