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1. LDN National Voluntary Target and Strategy  
 

1.1 Synthesis of possible voluntary targets. 
 

From a technical point of view, the indicators elaborated by the 3inaliz team highlight 

a number o national priorities, with different target year, to be considered in national 

plans and programmes dealing with land issues: 

 Improve understanding of ongoing land degradation processes and validation of 

Land Productivity Dynamics monitoring(2017). 

 identification of targets and action/measures  in pilot areas with stakeholders 

(2018). 

 Implementation of measures in pilot areas (2020).  

 Improve awareness of land degradation causes and impacts among policy 

makers at national and local level (2020). 

 Mitigation of pressures on 12,200 sq km of degrading forest areas with SLM 

measures (2030). 

 Mitigation of pressures on degrading agricultural areas with SLM measures 

(2030). 
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1.2 General information on the Italy territory. 
 

THE ITALIAN TERRITORY 

The Italian territory amounts to 302,071 square kilometers, of which 35.2% is 
represented by mountains, 41.6% by hills, and 23.2% by plains.  
Compared with other EU countries, Italy presents the highest levels of artificial 
covering of the soil (7.8%). 
In terms of population, in the end of 2013 Italy had 60.8 million people, of which 4.9 
million (8.1%) were foreigners (ISTAT). The trend of population is showing a negative 
balance of about 86,000 units in 2013. In the same year, for the first time, 
also foreign births have decreased. The majority of the population (45.7%) lives in 
the North, with the remaining part distributed in the Centre (19.9%), in the South 
(23.3%) and in the Islands (11.1%).  
Italy is among the most populated countries in the EU, with an average of about 201 
inhabitants per square Km; only Malta, Netherlands, Belgium, UK, Germany and 
Luxembourg present a higher population density. 
About 20.3% of the population lives in urban areas (the European average is 22.6%), 
while 36.5% is in rural areas (42.3% at EU level). The highest share is therefore in  
intermediate areas, with a percentage 43.1%. 
The total agricultural area in Italy amounts to 17.1 million hectares, of which 12.9 
million are ascribable to the UAA (utilized agricultural area). 
Agricultural land is used for arable crops (12.9 million hectares), the most important 
being cereals, dried legumes, industrial crops and vegetables, and permanent crops 
(2.4 million hectares), mainly vineyards, olive trees and fruit trees. 
In 2013, the Italian economy experienced a further decrease in volume of the GDP 
equal to 1.9%, after having reached -2.4 in 2012. Difficulties in the labor market and 
uncertainties about the economic future further slowed down consumption as well as 
investments.  
The share of valued added agriculture, forestry and fishery was 2.14% in 2013. One 
or less in line with other countries in the EU and in the Euro area. In the current 
period of economic and financial crisis, the agricultural value added presented lower 
decreases than the other economic sectors. 
 
The Italian forested surface is more 35% of our national land surface. The preliminary 
results of the ongoing 3rd National Forest Inventory and Carbon sinks (INFC2015) 
have confirmed a progressive increase of the Italian forested area, which accounts 
10,976,943 ha; forested area were assessed to be equal to 8,541,004 ha in 1985 and 
10,345,282 ha in 2005 from previous national forest inventories. Although the forest 
expansion has been decreasing during the last decade, the Italian forested area is 
spreading due to the dismissal of agriculture practices, mostly in mountain zones, 
and to the natural conversion of cultivated lands and grazing into forests. 
According to the latest available review of the official List of the protected areas in 
Italy, the national protected surface, under the Framework Law 394/1994, has 
exceeded 6 million hectares, of which 52.6% is represented by land surface, and 
47.4% by sea-surface. Furthermore, safeguarding has been extended to over 658 km 
of coast. 
 
Natural protected areas are, on the whole, 871. Most of these areas is represented 
by the regional natural reserves, which constitute an important protection network on 
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the territory, often integrated with the Network Natura 2000. The 24 National Parks 
cover less than 26% of the protected surface, whereas the 134 regional natural Parks 
cover 22% of the surface. The protected land areas are located for the 52% in the 
southern regions, for 30% in the North, and 18% in the Centre. On the whole, their 
extension amounts almost to 10% of the national surface, with a different situation 
among the various regions in terms of incidence. There are regions where the 
percentage of the protected areas on the territory exceeds the national average, and 
in which are located the greatest protected areas (Abruzzo, Campania, Trentino Alto 
Adige, are those regions with the highest incidence), whereas there are other regions 
where the percentage, compared to the territory and the national average, is very low 
(Molise, Sardinia, Emilia-Romagna).  
 
Concerning the safeguarding of the biodiversity, the most important tool is 
represented by the Network Natura 2000, established under the Directive 92/43/ CEE 
Habitat, and Directive 2009/147/CE Uccelli, according to which the Member States 
define the Sites of community interest, the special areas of conservation, and the 
areas of special protection for the safeguarding of the wild birds. The areas of the 
Network Natura 2000 ensure the safeguarding of nature, taking into account the 
human activities and their traditional activities which have allowed the maintenance 
of an equilibrium between human activities and nature. In our country, about 6.4 
million hectares are included in the Network Natura 2000, which, on the whole, 
involves about 19% of the land surface, and little less than 4% of the seasurface. 
There are, on the whole, 2,585 sites identified . The regions in which the network 
Nature 2000 is particularly extended, with respect to the territory, are Abruzzo, Valle 
d’Aosta, Campania, the Province of Trento and Liguria. 
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2. Different Critical Processes and their Corresponding Key Drivers  
 

The land degradation processes addressed by the LDN project indicators are 

 Land Cover/land Use change, 

 Land Productivity status and trends, 

 Soil Organic Carbon status and trends 

 

2.1 Land Cover/land Use change 
 

The Corine Land Cover 1  data have been used to infer land use and land use 

changes between 2000 and 2012. The Corine Land Cover classes have been 

aggregated as reported in the appendix 1, in order to obtain data consistent with 

IPCC categories2. 

On the basis of the time series of national land uses for 2000 and for 2012, a land 

use change matrix has been elaborated to point out the average areas of transition 

land, separately for each initial and final land use. The 2000 and 2006 land uses 

related to the areas to be included into the different IPCC categories have been 

assembled using the Corine Land Cover data, as abovementioned. 

 

 

Table 2.1 Land use matrix for the period 2000-2012 [kha] (source: ISPRA 2015)  

 

                                            
1 CORINE Land Cover: http://www.eea.europa.eu/publications/COR0-landcover; 
http://www.isprambiente.gov.it/it/temi/biodiversita/documenti/europea-e-mediterranea/corine-land-
cover-clc 
2
 FL=Forestland,CL=Cropland, GL=Grassland,WL=Wetland,SL=Settlements, OL=Other land 

FL CL GL WL SL OL

FL 7,869,163 10,978 91,359 451 2,109.35 7283 7,981,343

CL 5,106 15,697,146 2,985 2,935 78,770.93 346 15,787,288

GL 61,283 3,829 3,835,283 1,250 3,202 9,822 3,914,669

WL 0 571 204.53 392,086 165 802 393,828

SL 15 1,620 876 389 1,504,011 16 1,506,926

OL 1,474 91 10,329.7 949 25 542,055 554,924

7,937,041 15,714,235 3,941,037 398,059 1,588,284 560,323 30,138,978

Land converted to: 67,878 17,090 105,753 5,974 84,273 18,268

2012
total 2000

2
0
0
0

total 2012

http://www.eea.europa.eu/publications/COR0-landcover
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The areas affected by Land Cover/land Use change in the years 2000-2012 are 

2,992 sq km with a decrease of forested areas3 and cropland respectively of 443 and 

730 sq km. Urban areas and grassland-shrubs increased respectively by 814 and 

264 sq km (Map 1). 

The regions most affected by urban areas increase are Lombardia, Veneto, Emilia 

Romagna in the north, Lazio in the center and Puglia in the south. The same regions 

where CLC shows the most significant forest and cropland decreases. 

 

 

Figure 2.1. Extension of land cover changes in the Italian regions (2000-2013) (source: Ispra) 

 

                                            
3
 CORINE Land Cover and INFC data have different classification system and resolution (e.g. forest 

areas should have an extent minimum of 25 hectares to be considered in CLC; 0,5 hectares in INFC), 
so data could not be compared 
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Map 2.1 . Land cover/use change in Italy from 2000 to 2012 (source:ISPRA-CLC 
EEA) 
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2.2 Land Productivity status and trends 
 

2.2.1 Land Productivity status  
 

Land Productivity LP average and standard deviation are used to identify the areas 

with lower biological productivity and lower inter annual variability for the Italian 

territory for the years 2000-2013. LP average and standard deviation may be used to 

select the areas below specified thresholds providing a proxy indicator of the LP 

status due to past changes  (before the year 2000). 

The threshold of 25th percentile of the cumulated distribution of LP average and 

standard deviation values is used to identify the areas with minimal LP average and 

variability values. The combination of the two parameter provide a proxy status 

indicator of land degradation due to natural or anthropogenic processes occurred 

before the year 2000. According to the proposed criteria the “degraded” areas in Italy 

are 7,276 km2 (M. Sciortino et al, 2015, Ecological Indicators, submitted). 

 

2.2.2 Land Productivity Dynamics. 
 

Decreasing LP and increasing LP detected by vegetation index (NDVI) trends are 

associated to changes of vegetation cover and to the quantity of biomass and to the 

quantity of carbon stored in the vegetation. Vegetation index trends can be assumed 

as a proxy of land productivity improvement and decline. Current results referring to 

the years 2000-2013 indicate that the total areas of decreasing and increasing LP are 

respectively 32,781 km2 (10.9%) 46,792 km2 (15.5%)considering p-value of the Mann 

Kendall test below the threshold 0.1. 

Referring to CORINE2000 land cover  

 LP increased in agricultural areas in 33,183 km2 and decreased in 10,733 km2, 

 LP increased in forest areas (broad leaf, conifer, mixed forest) in 6,123 km2  and 

decreased in 16,878 km2. 

From the national average picture forests are therefore more affected by LP 

decrease than agricultural areas. LP decline prevails in the north (Piemonte, 

Lombardia, Emilia Romagna, Liguria, Trentino Alto Adige) and increase prevails in 
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the south (Campania, Basilicata, Puglia, Sicilia, Sardegna) (figure 2 and map 2) both 

in agricultural and forest areas.  

 

 

Figure 2.2. Extension of regional areas with increasing an decreasing land productivity trends 

(p-value 0.1 Mann Kendall test) (M. Sciortino et al., 2015, Ecological Indicators, 
submitted). 
 

The geographic distribution of increasing and declining LP is mainly associated to the 

impacts to seasonal and yearly precipitation changes on vegetation covers. Anthropic 

pressures such as land use changes may be the cause further degradation in 

sensitive areas. The validation of LP status and trends indicators should be 

considered in the first phase of the implementation of the LDN methodology. 
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Map 2.2. Land productivity dynamics in Italy, 2000–2013 ((M. Sciortino et al., 2015, 
Ecological Indicators, submitted). 



2.3 Soil Organic Carbon status and trends 
 

The cumulated conversion areas (2000-2012) have been considered to determine the 

land in conversion to different land uses, while the related soils C stock changes are 

assumed to happening in the year following the conversion, taking into account the 

nature of initial and final land use category.  

Concerning forest soils, the carbon stock changes have been assessed also for forest 

land remaining forest land, on the basis of the country specific Soil Organic Contents 

(SOC), calculated on the basis of national survey4 at regional (NUTS2) level.  

For the remaining land use categories, data derived from the Harmonized World Soil 

Database (FAO/IIASA/ISRIC/ISS-CAS/JRC, 2009) are in many cases not reliable; 

therefore data derived from a national project carried out by ISPRA, namely SIAS 

(Sviluppo Indicatori Ambientali sul Suolo – Development of Environmental Indicators 

for Soil) have been exploited. The project has been developed using geographical 

reference grid (built following the recommendations of INSPIRE Directive) of 1 km-size 

pixels and its related database containing data (soil organic carbon content in the 

pixel, in t ha-1, calculated from 0 to 30 cm) and metadata (i.e. the number of 

pedological observations in the pixel – soil profiles+soil augerings+minipits – the scale 

of available soil maps and other information able to describe the confidence level of 

organic carbon indicator in the pixel). The available data are collected in different times 

and with different procedures (i.e. laboratory method used to measure organic carbon) 

so they do not represent a “trend” but a static situation on regional carbon stock.  

The project is still ongoing and therefore for the regions where SIAS data were not 

available data derived from Harmonized World Soil Database have been used.  

The carbon stock changes assessed for the different land uses and land use changes 

in Italy utilizing the IPCC methodology (appendix 3) are reported in the following table 

3.  

 

                                            
4
 SOCs have been collected within the European project Biosoil. Soil carbon stocks of mineral soils were assessed 

down to 40 cm with layer-based sampling (0-10, 10-20, 20-40 cm) on 227 forest plots on a 15x18 km grid. Data 
have been calculated layer by layer by using measured data of layer depth and soil carbon concentration (704 
values), bulk density (543 measured data, 163 estimated data in the field or using pedofunctions) and volume of 
coarse fragment (704 values estimated in the field). BioSoil assessed also OF and OH layer in which organic 
material is in various states of decomposition (down to humus). Those layers were included in the estimation of 
carbon stocks in mineral soils. 
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Table 2.2. Carbon stock changes in Italy (source: ISPRA 2015)  

 

2.4 Areas under sustainable water management (IWRM) 
 

We consider water management in agriculture as indicator of environmental pressure, 

with reference to efficiency provided by different systems of irrigation, as well as risks 

associated to salinization, drought and decrease in yield of agricultural crops.  

The analysis of areas under sustainable water management (IWRM) in Italy can be 

performed by computing different indicators relative to different administrative level. 

The most detailed and updated source is the last General Agricultural Census (ISTAT) 

carried out in 2010. The Census dataset reports a great deal of information on the use 

of water for irrigation for the main crops at farm level (e.g. irrigation system, resort to 

Irrigation Advisory Services (IASs) or to systems for the optimal irrigation, type 

irrigation water source, irrigation surface per crop, etc.). 

Census data reported at farm level can be aggregated at municipality level or larger 

administrative units (e.g. province or region). 

Hereafter a couple of simple indicators related to the IWRM concept are provided at 

municipality level in terms of number of farms and irrigated surface. More complex 

indicators can be defined by combining other census variables relative to the farm 

water use. 

 Indicator 1: Percentage of farms using irrigation systems with different 

application efficiency at different administrative levels  

 Indicator 2: Percentage of irrigated surface using irrigation systems with 

different application efficiency at different administrative levels 

 

FL CL GL WL SL OL

FL 0 -1,503 -77,220 -117 -163,815.04 2276

CL 9,542 0 -161,892 2,190,494 -12,273.22 85,181

GL 374,377 348,226 -11,486,857 121,796 2,174,214 25,090

WL 63 -47704 -996.56 0 -30,584 -106

SL 88,945 20,340 -1,553,249 102,309 0 25,833

OL -1,301 -18,578 0.0 -1,448 -9,810 0

471,626 300,782 -13,280,214 2,413,034 1,957,732 138,274 -7,998,767

2
0
0
0

total 2012

C stock change

t C

2012



 14 

The following irrigation systems are reported in the agricultural census (the list is 

ordered by decreasing application efficiency): 

1. Micro-irrigation 

2. Sprinkler irrigation 

3. Border and furrows and Other systems 

4. Flood 

The primary concept is that the application efficiency of the irrigation system can be a 

proxy for the sustainable water management of the farms and, therefore, of the 

municipality where the farms are located. For example, the larger the percentage of 

irrigation systems with high application efficiency the greater is the sustainability of the 

water management of the farm/irrigated area. 

The following pie charts depict the two indicators at country level. 

In general, the irrigation system with the lowest efficiency is used by a minor number 

of farms; however it is still present in 9% of irrigated areas, which is both an 

environmental problem and a clear sign that policies implement to minimize the 

environmental impact of agricultural activities still require further efforts  

 

 

Fig. 2.3. Percentage of farms equipped with irrigation systems having different application 
efficiency at country level. 

 

 

 

27,6% 

1,8% 

39,1% 

26,6% 

5,0% 

Italy 

Border and furrows  

Flood  

Sprinkler irrigation 

Micro-irrigation 

Other system 
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Fig. 2.4. Percentage of irrigated surface equipped with irrigation systems having different 
application efficiency at country level 

 

 

2.4 Driving forces presumably behind the critical processes. 
 

Following the UNCCD definition, the main desertification environmental and 

anthropogenic drivers in Italy are: 

 climate change, with reduced rainfall, temperature rising,  

 drought, resulting in inadequate availability of water for a soil, vegetation and a 

productive activity,  

 erosion: soil disintegration and removal due to the action of rain and/or wind 

 anthropogenic drivers are related to the management of natural resources, water, 

soil and vegetation are essentially: 

 the unsustainable use of surface and groundwater, contamination and over-

exploitation of soils and surface and ground water  

 consequent disruption and destruction of plants and animals communities and 

negative effects on soil physical and chemical properties due to fires, 

 unsustainable agricultural practices, such as slowing on steep slopes, excessive 

use of agricultural machinery and of fertilizers and pesticides, 

 fertile soil sealing and consumption,  

 the competition for the use of natural resources, particularly for water resources 

but also for soil itself 

30,9% 

9,1% 39,6% 

17,5% 

2,8% 

Italy 

Border and furrows  

Flood  

Sprinkler irrigation 

Micro-irrigation 

Other system 
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The Italian territory sensitivity showed some fragilities in the vegetation cover, with 

deforested areas or areas repeatedly covered by fires factors. Its morphologic 

characteristics influencing desertification sensitivity and risk are mainly strong acclivity 

and slope exposure. 

 

The main degradation processes  occurring in our territory are: 

 soil erosion and disaggregation  

 compactation  

 loss of organic material  

 salinisation  

 contamination  

 biodiversity loss 
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2.5 Reference to the NAP 
 

The Italy NAP (see para 4) has been based on specific guidelines elaborated by the 

main scientific institutions dealing with desertification. Following these guidelines, four 

intervention fields were identified and contained in the NAP: 

 soil protection 

 sustainable management of water resources 

 reduction of impact of productive activities 

 land re-equilibrium 

 

During a preliminary phase, priority issues was highlighted through a local institutional 

actors consultations; the most frequently recurring issues was:  

 recovery of soils degraded by processes such as erosion and salinification  

 improvement in the efficiency of water distribution 

 sustainable management of forest resources 

 slope protection and water control through low environmental impact’s actions. 

 fire prevention and fighting 

 irrigation measures planning and sustainable management; 

 complete pedologic mapping; 

 adoption of farming, livestock, forestry management systems aiming at the 

prevention of physical, chemical and biological soil degradation. 
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3. National Land Management Plan. Summary tables  
 

          

Table 3.1 
 
- National LDN Indicators framework       

          

Land-Use 
Category 

Land 
area 

(2000) 

Land 
area 

(2012) 

Net 
change in 

area 
(2000-
2012) 

Net land productivity change  
(sq km, 2000-2013) 

Soil 
organic 
carbon 
(2012) 

sq km sq km sq km Declining 
Stable not 
stressed 

Increasi
ng 

ton/ha 

 
Forest land 79,813 79,370 -443 16,878 58,783 6,123 81.78 

 
Shrubs, 
grasslands and 
sparsely 
vegetated areas 39,147 39,410 263 1,966 16,332 4,534 56.62 

 
Cropland 15,7873 157,142 -731 10,733 119,375 33,183 50.50 

 
Wetlands and 
water bodies 3,938 3,981 42 300 4,018 211 23,05 

 
Artificial areas 15,069 15,883 814 2,616 19,080 2,554 25.27 

 
Bare land and 
other areas 5,549 5,603 54 286. 3414 185 31.51 

Total 
 

301,390 
 

301,390 
  

32,780 
 

 
221,005 

 
46,702 
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Table 3.2
 
– Target 

setting      

Negative trends 
Area                         

(sq km) 
Corrective measures 

LDN target Investments 
required (M 

USD) 
Area  

(sq km) 
Time 
(year) 

 
Declining productivity in 

dryland forests 
343 

1. Identification of 
causes of decline for 
selecting appropriate 
measures of 
rehabilitation  
2. Rehabilitation 
measures 

 
200 

2017 
 
 
 

2030 

0.1 
 
 
1 

 
Declining productivity in 

non-dryland forests 
16,514 

1.Identification of 
causes of decline for 
selecting appropriate 
measures of 
rehabilitation  
2. Rehabilitation 
measures  

 
12,000 

2017 
 
 

2030 

0.5 
 
 

140 

Declining productivity in 
Shrubs, grasslands and 
sparsely vegetation in 

drylands 

110 

1. Identification of 
causes of decline for 
selecting appropriate 
measures of 
rehabilitation  
2. Rehabilitation 
measures 

 
50 

2017 
 
 

2030 

0.1 
 
 

0.5 

Declining productivity in 
shrubs, grasslands and 
sparsely vegetation in 

non-drylands 

1,838 

1. Identification of 
causes of decline for 
selecting appropriate 
measures of 
rehabilitation  
2. Rehabilitation 
measures  

 
1000 

2017 
 
 

2030 

0.5 
 
 
2 

 
Declining productivity in 

cropland in drylands 
956 

1. Identification of 
causes of decline for 
selecting appropriate 
measures of 
rehabilitation and SLM  
2. Rehabilitation and 
SLM measures , 
including legislative 
framework, capacity 
building and economic 
measures 

 
1000 
 

2017 
 
 
 
 

2030 

1 
 
 
 
 

15 

 
Declining productivity in 

cropland in non-
drylands 

9,750 

1. Identification of 
causes of decline for 
selecting appropriate 
measures of 
rehabilitation  
2. Rehabilitation and 
SLM measures, , 
including legislative 
framework, capacity 
building and economic 
measures  

 
10,000 

2017 
 
 
 
 

2030 

2 
 
 
 
 

150 

Total 
29,511 

  
24,250  313.2 
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Negative trends 
Area                         

(sq km) 
Corrective measures LDN target 

Investments 
required (M 

USD) 

 
 
Expansion of Urban 
areas 

 The rate of land take, 
i.e. the expansion of 
cities and 
infrastructures at the 
expense of agriculture, 
forestry or nature, 
should be on track with 
an aim to achieve no 
net land take 

 
Zero 

urban 
areas 

growth 
 

 
 

2050 
(EU 

Target). 

 
 

Not available 

 



4. LDN Centered NAP SWOT Analysis  

 

Combating desertification in Italy: the UNCCD implementation 
 

On 1994, Italy signed the Convention in 1994 and ratified on June 4, 1997. On 

September 1997, Italy Government established a National Committee to Combat 

Desertification – NCCD as NCB, based on the Ministry of Environment; the Focal 

Point, based on the Ministry of Foreign Affairs, was a member of this Committee. 

The NCCD prepared the guidelines for the National Action Plan and the NAP was 

officially approved on December 1999. Scientific and technical organizations (such 

as ENEA, ISPRA, CNR, CREA (ex INEA) and some Universities (Basilicata, Sassari, 

Calabria, Palermo, Catania, amon all) have played a central role both producing and 

elaborating evaluation data and information on one side, on the other side stimulating 

and scientifically supporting decision makers and institutional centre to put in place 

programmes, plans and activities to combat desertification, in line with UNCCD. A 

preliminary map of areas prone to desertification processed was produced, in order 

to identify the phenomena extent and localization. 

 

For its implementation, no specific legislative framework on combating desertification 

has been built; the only legislative references are contained in the general framework 

legislation for the environmental protection (law 152/2006) and related to (indirectly) 

the use of water resources and directly to the role and the activities of the River 

Basin Authorities, which calls for the identification of desertification vulnerable areas.  

Also at Region level, that have in charge the protection of the territory, no specific 

legislative instruments for combating desertification have been identified.  

Taking into account these references and the institutional and administrative Italy 

structure, the institutional players at the central level could be identified on:  

• Government offices with dedicated functions: Ministry of Foreign Affairs (MOFA) 

who as the role of Focal Point, acting as interface with the UNCCD  and dealing 

with international activities, Ministry of the Environment and Territorial 

Protection (IMELS), the main body with jurisdiction relating to combating 

desertification in the national Territory, Ministry of Agricultural and Forestry 

Policies; 
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• Government offices with sectoral functions, including partial: Ministries of 

Health, of Infrastructure, Productive Activities, Agricultural and Forestry Policies, 

Cultural Properties, Foreign Affairs, Infrastructure and Transport; Civil 

Protection Department;  

• Technical and scientific bodies: ISPRA- Institute for the Environmental 

Protection and Research, ENEA – Agency for New Technologies, Energy and 

the Environment, CNR – National Research Council, INEA – National Institute 

for Agricoltural Economics, etc. 

and at the local/sub-national level:  

• Regional bodies with legislative, management and monitoring powers: Regions 

and Autonomous Provinces  

• Regional bodies with management and monitoring powers: Provinces, 

Municipalities, Mountain Communities  

• Authorities with sectoral competence: Protected Areas Organizations, River 

Basin Authorities – as combined State-Regional bodies responsible for planning 

and programming, through the hydrograhic basin plans, etc.  

• Environmental monitoring and other specialized structures: Regional 

environmental protection agencies; National Forestry Corps, agriculture 

development agencies, etc.  

 

4.2 Italy National Action Programme 
 

The Italy NAP was prepared accordingly with the guidelines elaborated by those 

institutions, which identified areas at the national level that are vulnerable to 

desertification and criteria for implementing the fight against desertification. The NAP 

itself has been prepared with the involvement of the scientific community supporting 

the Institutional Players and its basis was on the principle of encouraging Regions 

and Basin Authorities to identify areas vulnerable to desertification and to identify 

mitigation and adaptation measures 

The NAP implementation relied especially on already existing funding instruments for 

the environmental protection and management, such as land management, rural 

development, water protection, waste management, river basin management, forest 
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and forestation programme and plans, as well as on the European Community 

Structural Assistance and the European Common Agriculture Policy. 

The NCCD launched the NAP implementation, through the Ministry of the 

Environment – IMELS, responsible for activities at national level. 

NAP was based on measures aiming at reinforcing local policy actors to establish 

their own roadmap but taking into account a common, national methodology. 

Financial supports have been ensured by the IMELS in order to prepare Local Action 

Plans – LAP’s and Pilot Projects in a large part of the national territory, starting from 

the most sensitive areas. 

Their positive results are highlighting that the need to build local cooperation teams 

where different institutions are represented is an essential success factor.  

The NAP implementation has flows through several steps that could be identified as 

three main phases. 

In a first phase, in order to identify specific priorities, a consultation was launched 

and ten Regions and nineteen River Basin Authorities proposed their point of view, 

for a coverage of 87% of the national territory.  

The second phase, between 2004 and 2008, was based on a framework aiming at 

supporting the establishment of monitoring networks, developing and updating maps 

at local scale, defining guidelines for planning and interventions, promoting pilot 

activities, locally characterized and implemented, conducting training activities as 

well as improving information diffusion and share. 

More internal financial resources was available, even if not sufficient to cover all the 

priorities already identified: about 5 million of Euros were utilized to start a number of 

projects, some of them ended in 2012. 

The projects entailed, a national level: 

 Studies and research 23 inalized to the improvement of knowledge and project 

design 

 Guidelines for the NAP implementation for the region and river basin authorities 

 Monitoring and evaluation of good practices to combat desertification and 

drought 

 Support for five pilot project in Africa (Burkina Faso, Niger, Mali, Algeria, 

Ethiopia 

And at local level: 
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 Local Action Plans: some implementation pilot experiences in Seven Italian 

Regions:  Abruzzi, Basilicata, Calabria, Piedmont, Apulia, Sardinia, Sicily, 

Liguria, Toscana, Emilia-Romagna, Campania 

 Pilot Projects to combat desertification and drought: Sardinia, Sicily, Calabria, 

Basilicata, Puglia, Abruzzi and Piedmont 

Local Action Plans had had local STI’s as pivotal actors and aimed at the 

individuation of an environmental homogenous area with emerging desertification 

and land degradation signals and project guidelines based on area specific problems; 

they not implied demonstrative actions. 

Pilot Projects had had Local Authorities with the technical support of local STI’s as 

pivotal actors and aimed to reach a territory complete description, with the 

individuation of the relationship/integration with other plans and programmes; their 

specific guidelines was based on their reproducibility. 

Regarding the third phase, the NAP realignment to the UNCCD 10 Years Strategic 

Program was planned. The new mission pointed out, among all, the central role of 

the advantages offered by the use of new/renewed technologies, including local and 

traditional knowledge and the necessity to renew the national regulatory framework. 

This third phase did not started, due a complete lack of financial resources and to the 

abolishment of the NCCD. 

No specific LDN centered SWOT analysis have been carried out, even if some 

elements could be elaborated from the evaluation of the activities already realised. 

 
4.3 The Legal Regulatory Framework  
 

Italy, in 1994, signed the United Nations Convention to Combat Desertification in 

Countries Experiencing Serious Drought and/or Desertification, Particularly in Africa 

(UNCCD), becoming a Country Party of the Convention (UNCCD) covering the dual 

role of "donor" and "affected " Country Party. 

Italy, with the Law of 4 June 1997, n. 170, ratified the UNCCD; the main obligation is 

the elaboration of National Action Plans aimed at sustainable development with the 

objective of reducing the declining productivity of soils caused by climate change and 

human activity: Italy was included in the Annex IV “Northern Mediterranean 

Countries”. 
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On September 1997, Italy Government established a National Committee to Combat 

Desertification – NCCD as NCB, based on the Ministry of Environment. As already 

mentioned, the NCCD prepared the National Action Programme (NAP) to combat 

drought and desertification, adopted with CIPE resolution, December 21, 1999, n. 

229. 

For its implementation, no specific legislative framework on combating desertification 

has been built; the only legislative references are contained in the general framework 

legislation for the environmental protection (Law 152/2006) and related to (indirectly) 

the use of water resources and directly to the role and the activities of the River 

Basin Authorities, which calls for the identification of desertification vulnerable areas.  

The Environmental Law deals with land mainly in the third part, "Rules on soil 

conservation and combating desertification" and in Part IV, Title V "Reclamation of 

contaminated sites" and provides a comprehensive definition of land as "land, soil, 

subsoil, habitats and infrastructure". "Land protection" refers essentially the 

protection of land from the hydrogeological risks. 

Reference to land and soil is contained also in: 

- the National Strategy for Biodiversity (SNBD) considers among the main 

threats the soil loss processes as well as the land use changes resulting in 

loss, modification and fragmentation of habitats; 

- the  National Strategy for Adaptation to Climate Change considers land 

degradation and desertification as one of the climate change impacts areas: 

climate change exacerbate the negative effects of several pressure 

anthropogenic and environmetal factors. 

Moreover, the Italian Government, in order to reach the EU target of zero net land 

take in 2050, has proposed a legislative initiative on " Limit soil consumption and re-

use of built-up areas" that sets limits to soil consumption, focusing thereby on 

transformation of the existing urban areas and not on the new urbanization, through a 

regulatory instrument that combines constraints and incentives. The proposed text 

specifically recognizes the soil as a "common good" and "resource" which ensures  

non-renewable-ecosystem functions and services. Furthermore, the concept of reuse 

and regeneration of existing built-up areas are defined as fundamental principles in 

land and urban planning. 
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4.4 The SWOT matrix 
 
STRENGTHS 

 High level of education, knowledge and 
environmental awareness  

 Satisfactory and diversified level of knowledge 
developed by the scientific community.and 
good network at national and international 
level for STIs 

 The development of an LDN index will 
improve awareness of land degradation 
among stakeholders and policy makers 

 Land management institutions at local and 
national levels can support the LDN activities 

 Policies implemented within the European 
Common Agricultural Policy that contains 
effective framework for environmental 
compliance 

 DLD recognized as among main climate 
change adaptation measures (Climate 
Change Adaptation National Strategy) 

WEAKNESSES 

 The NAP and NAP alignment have low priority 
in the policy agenda. 

 Lack of political awareness: desertification is 
not sufficiently recognized as a major 
environmental problem  

 Consequently, lack of an adequate 
institutional regulatory framework and lack of 
financial resources 

 No coordination among political and 
administrative actors, mainly after the 
absence of the NCCD 

 The NAP have low priority in the policy 
agenda. The NAP alignment is not yet started. 

 No assessment of the costs and benefits of 
the measures carried out 

 No clear definition of desertification, land 
degradation affected areas and LDN. 

 Land degradation and desertification are not 
included in the European Framework 
Research programme.  

OPPORTUNITIES 

 Development of new tools to support policy. 

 Implementation of EU CAP is efficiently 
managed by the Ministry of Agricultural 
Policies and by Regions. LDN could constitute 
a clear targets in order to easy this process. 

 Integration into the development of LDN index 
make it easy to measure progress 

 New focus of agricultural policies and agro-
climatic-environmental indicators 

 Specific attention by stakeholders and media 
on loss of soil 

 Streamline the reporting process and the data 
sharing under UNFCCC and UNCD 

 Data and indicators resulting from LDN 
activities could be actively used in adaptation 
policies and measures planning, at national 
level 

 

 

THREATS 

 Acceleration of natural and anthropic land 
degradation processes increase affected 
areas and available resources became 
insufficient to adapt and mitigate impacts. 

 Possible decrease in funds for research in the 
environmental and agricultural sectors 

 Potential conflicts between policies on climate 
change and policies on desertification, if the 
connections between the two phenomena are 
not considered carefully 

 The lack on awareness of the importance of 
desertification may lead to consider it as a 
minor problem 

 Competition with other environmental hazards 
for funds, both in research and in combating 
the phenomenon. 
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5. National Map of Selected LDN Hotspots  
 

Although the areas of decreasing land productivity are mainly located in the norther 

and central regions ( Map 2) the identification of hot spots and relative Pilot Areas is 

made considering in the all Italian territory. 

Selection of pilot areas is based on available data on Land Productivity (LP) status 

and trends. LP status is inferred by the values of 2000-2013 Average Land 

Productivity below the threshold of 25 percentile of the cumulated distribution. The 

Puglia and Sicilia pilot areas have been selected according to their low LP status 

index. All other pilot areas have been selected according to the presence of high 

percentage of territory affected by declining LP in the three land covers, forest, 

grassland and cropland areas. LP data have been validated preliminary by visual 

inspection of Google Earth satellite images. 

 

 

Figure 5.1. Pilot areas  
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 Land Productivity 

state 

Land Productivity Dynamics 

 

Pilot area Low Mediu

m 

High Declinin

g 

Stable Improving 

1 Liguria Magra   X    

2 Marche  X  X   

3 Calabria Pertrace   X  X  

4 Puglia  X    X X 

5 Adige   X X   

6 Sicilia Acate  X    X  

7 Sardegna  X  X   

Table 5.1 Criteria for LDN pilot sites selection 
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6. Appendices 
Appendix 1 Correspondence among  Corine Land Cover classes and IPCC categories 
 

Code Corine Land cover classes - Level III IPCC category 

111 Continuous urban fabric Settlements 

112 Discontinuous urban fabric Settlements 

121 Industrial or commercial units Settlements 

122 Road and rail networks and associated land Settlements 

123 Port areas Settlements 

124 Airports Settlements 

131 Mineral exstraction sites Settlements 

132 Dump sites Settlements 

133 Construction sites Settlements 

141 Green urban areas Settlements 

142 Sport and leisure facilities Settlements 

211 Non-irrigated arable land Cropland 

212 Permanently irrigated land Cropland 

213 Rice fields Cropland 

221 Vineyards Cropland 

222 Fruit trees and berry plantations Cropland 

223 Olive groves Cropland 

231 Pastures Cropland 

241 Annual crops associated with permanent crops  Cropland 

242 Complex cultivation patterns Cropland 

243 Land principally occupied by agricolture Cropland 

244 Agro-foresty areas Cropland 

311 Broad-leaved forest Forest land 

312 Coniferous forest Forest land 

313 Mixed forest Forest land 

321 Natural grassland Grassland 

322 Moors and heathland Grassland 

323 Sclerophyllous vegetation Grassland 

324 Transitional woodland-shrub Grassland 

331 Beaches, dunes, sands Other Land 

332 Bare rocks Other Land 

333 Sparsely vegetated areas  Grassland 

334 Burnt areas Other Land 

335 Glaciers and perpetual snow Other Land 

411 Inland marshes  Wetlands and water bodies 

412 Peat bogs Wetlands and water bodies 

421 Salt marshes Wetlands and water bodies 

422 Salines Wetlands and water bodies 

423 Intertidal flats Wetlands and water bodies 

511 Water courses Wetlands and water bodies 

512 Water bodies Wetlands and water bodies 

521 Coastal lagoons Wetlands and water bodies 

522 Estuaries Wetlands and water bodies 

Source: ISPRA, 2015 
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Appendix 2  Land Productivity Dynamics Methodology 
 
Data The Moderate Resolution Imaging Spectroradiometer, or MODIS, aboard the NASA 
Terra and Aqua platforms, offer a view the Earth's surface every 1-2 days. The MODIS 
sensor collects data within 36 spectral bands, ranging in wavelengths from 0.4 µm to 14.4 
µm providing imagery at nominal resolution ranging from 250 m to 1 km. The NASA MODIS 
Atmosphere Archive and Distribution System (LAADS) 
(http://ladsweb.nascom.nasa.gov/index.html) provides global vegetation indices for 
consistent spatial and temporal evaluations of vegetation conditions. Red, centered at 645-
nanometers, and near-infrared reflectance, at 858-nanometers, are used to determine the 
MODIS Normalized Difference Vegetation Index (NDVI). The MODIS NDVI products are 
computed from atmospherically corrected bi-directional surface reflectance and adjusted for 
water, clouds, heavy aerosols, and cloud shadows. Global NDVI data are provided every 16 
days as gridded maximum value composite at 250-meter spatial resolution.  
To further improve the usefulness of NDVI series by exploiting also the individual daily scene 
acquired by these satellite sensors influenced by cloud contamination of some areas, the 
Maximum value compositing (MVC) of subsequently acquired NDVI pixel data has been 
employed to minimize its effect through the generation of composite images (Holben, 1986) 
referring to acquiring periods of 8, 16 or even 30 days intervals and able to effectively 
capture the seasonal and interannual trend of the Earth’s vegetation even in case of 
persistent clouds. This MVC NDVI capability of a near continuous monitoring of vegetation 
provide thus the possibility of the effective assessment and characterization of its entire 
seasonal cycle and related parameters (onset, minimum, maximum, summation, etc.) 
meaningfully linked to the biomass and yearly productivity. The MVC NDVI capability of a 
near continuous monitoring of vegetation provide thus the possibility of the effective 
assessment and characterization of its entire seasonal cycle and related parameters (onset, 
minimum, maximum, summation,) meaningfully linked to the biomass and yearly productivity 
(Pettorelli et al. 2005, Imbreda et al 2013).  
 
Data standardization Annual time series of NDVI are generated for the Italian territory 
integrating the 16 days composite data for the years from 2000 to 2013.The yearly time 
integrated NDVI data is standardized to z-scores. The z-score is a dimensionless quantity, 
which is derived by subtracting the population mean from an individual raw score and then 
dividing the difference by the population standard deviation: 
 

z i,j =(x i,j  − μ i,j ( 2000-2013)  )/ σ i,j ( 2000-2013)     (1) 
where 
x i,j is a raw score to be standardized 
σ i,j ( 2000-2013) is the standard deviation of the population  
μ i,j ( 2000-2013) is the mean of the population. 
 
In this study, the population in Eq. (1) is made up of all the annual pixel values for an 
individual pixel location (i, j) in the 2000–2013 annual time-series. The z-score describes the 
deviation of the individual pixel annual NDVI value, in the time series, from its mean value i.e. 
its anomaly at a given time from its normal (average) behavior. The anomaly is expressed in 
units of standard deviations. The standardization procedure is a mean to convert different 
scales to the same scale; the z-score of a given observation provides insight on how “typical” 
this observation is to the population. The z-scores methodological approach provides a 
robust and valid estimate of temporal (rather than spatial and geographical transect driven) 
NDVI variability. Finally, the individual z-score pixel values have been analyzed to identify 
temporal trends for the observation period for different geographic regions and land cover 
types. 
 
Trend analysis The temporal trend for the NDVI z-scores is computed using linear least 
square regression over the 2000–2013 period with absolute changes as the slope of the 

http://ladsweb.nascom.nasa.gov/index.html
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regression. This technique reveals long-term trends in a temporal sequence of data that 
departs from the short term annual fluctuations. In this case the slope and direction of the 
trend line can be interpreted as a measure of the improvement or decline in LP and increase 
or decrease of precipitation.  
The Mann-Kendall (MK) test (Wilks, 2011) is used to assess NDVI and annual precipitation 
monotonic trend significance. The MK test is a nonparametric test based on the Kendall rank 
correlation providing an indication about the monotonic association between two variables. 
The trend analysis provides two different information for the LP assessment: 
 
1) The sign and intensity of the LP and precipitation trends for each pixel 
2) The number of pixels with positive, negative trend and their statistical significativity level. 
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Appendix 3 IPCC5 methodology to assess the soil organic C stocks 
 

The IPCC methodology has been applied to assess the soil organic C stocks, on the basis of 

initial and final land use SOCs.  

          
           

 
   

Where: 

CMineral = annual change in carbon stocks in mineral soils  

SOC0 = soil organic carbon stock per hectare in the last year of an inventory time 

period [t C ha-1] 

SOC 0-T = soil organic carbon stock per hectare at the beginning of the inventory time 

period [tC ha-1] 

T = default time period for transition between equilibrium SOC values [yr] 

A = area [ha] 

In table 3 and table 4 the SOCs per hectare utilized for the application of the IPCC 

methodology are reported. 

 

t C ha-1 Forest land Grassland Cropland Wetlands Settlements Other Land 

Piemonte 84.34 82.95 52.10 20.62 22.41 21.14 

Valle d'Aosta 80.61 47.32 51.91 45.24 52.78 37.34 

Lombardia 85.33 68.03 54.29 19.26 24.30 21.48 

Trentino-Alto Adige 82.88 68.44 62.64 19.92 31.30 10.51 

Veneto 83.29 47.60 48.34 1.80 16.75 12.44 

Friuli-Venezia Giulia 84.30 43.25 35.29 32.61 36.97 39.00 

Liguria 85.15 38.60 35.75 23.04 32.74 29.70 

Emilia-Romagna 81.44 47.54 56.43 3.67 14.33 10.32 

Toscana 83.33 45.24 44.79 44.64 13.48 27.16 

Umbria 79.70 109.21 99.52 4.32 19.23 31.51 

Marche 76.00 56.45 50.00 26.00 19.68 49.60 

Lazio 78.62 59.65 58.61 8.88 15.65 67.27 

Abruzzo 84.50 105.79 60.53 29.16 12.52 29.79 

Molise 79.48 58.31 48.61 11.65 18.32 62.86 

Campania 81.15 36.73 39.64 40.13 42.75 31.51 

Puglia 78.93 36.70 38.66 35.80 39.07 31.51 

Basilicata 84.87 36.23 35.37 30.68 34.32 34.14 

Calabria 83.26 43.41 41.96 36.01 14.92 16.71 

Sicilia 80.60 53.27 45.79 9.81 12.76 12.48 

Sardegna 77.86 47.73 49.87 17.55 31.10 53.66 

ITALIA 81.78 56.62 50.50 23.04 25.27 31.51 

Table 3. Soil Organic Content (SOC) per hectare for 2000 (source: ISPRA 2015)  

 

                                            
5
 IPCC, 2006. Guidelines for National Greenhouse Gas Inventories. IPCC Technical Support Unit, 

Kanagawa, Japan 
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 Forest land 

t C ha-1 2000 2012 

Piemonte 81.26 84.34 

Valle d'Aosta 78.91 80.61 

Lombardia 83.55 85.33 

Trentino-Alto Adige 82.20 82.88 

Veneto 81.80 83.29 

Friuli-Venezia Giulia 82.94 84.30 

Liguria 82.23 85.15 

Emilia-Romagna 79.77 81.44 

Toscana 80.80 83.33 

Umbria 78.68 79.70 

Marche 74.97 76.00 

Lazio 78.63 78.62 

Abruzzo 83.60 84.50 

Molise 79.45 79.48 

Campania 80.63 81.15 

Puglia 78.19 78.93 

Basilicata 83.76 84.87 

Calabria 82.87 83.26 

Sicilia 80.03 80.60 

Sardegna 76.44 77.86 

ITALIA 80.54 81.78 

Table 4. Forest land SOCs per hectare for 2000 and 2012 (source: ISPRA 2015)  
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7. LDN national working group and working modalities 

 

After receiving an invitation letter from the UNCCD Secretariat, Italy National Focal Point 

(NFP) invited the Italian Ministry of Environment, Land and Sea (IMELS) to participate in the 

UNCCD Land Degradation Neutrality Project (LDN). IMELS, which is in charge activities to 

combat desertification at national level (as affected country), has signed the agreement with 

UNCCD Secretariat for participation of Italy in the LDN Project. 

IMELS established a National Working Group on LDN (IT WG LDN), under the coordination 

of the IMELS and under the supervision of the NFP for the project implementation. The IT 

WG LDN is composed by experts and researcher of National Research Institution involved in 

DLDD issues (National Council of Research, CNR; Council for Research in Economics and 

Agriculture – Department of Agricultural Economics and Policies, CREA-INEA; Italian 

National Agency for New Technologies, Energy and Sustainable Economic Development, 

ENEA; Institute for Environmental Protection and Research, ISPRA). Each component 

contributed according to the respective competences and experiences as well as their 

databases and information.  The IT WG LDN is based on the competences already available 

in the Working Group established by IMELS for the preparation of the National Report of 

Implementation of the Convention in Italy as affected Country.  

Italy participated at the inception meeting of the Land Degradation Neutrality Project took 

place in Bonn, Germany, from 14-16 January 2015 for the presentation and launch of the 

project LDN, and at a second meeting of LND Project, which took place in Bonn, Germany, 

on March 27, in which was informed of the status of implementation of LDN national work 

programmes. 

The IT WG LDN has had meetings organized by the IMELS, ISPRA, CREA, ENEA, but also 

worked through sharing of documents and data. The IT WG LDN operates through individual 

work, face to face and internet meetings. In fact the IT WG LDN meet several times and had 

also a number of Skype meetings in order to explore data availability and their usefulness. 

The IT WG LDN started its working activities in late April; due the time constraint, the 

involvement of civil society and private sector was not possible. The main Ministry involved 

(Environment and Agriculture) was represented through their institutional technical partners. 

The scientific national institutions was represented. Data utilized was coming by their 

respective data base and experiences. Costs was covered by the in-kind contribution of 

these institutions. 
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This Report will constitute the platform on which will be possible to start the process for the 

adoption, monitoring and evaluation of the LDN targets 
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Components of the Italian Land Degradation Neutrality Working Group 

 

 Italian Ministry of Environment, Land and Sea (IMELS): Dr. Maddalena Mattei 

Gentili, Dr. Teresa Federico 

 National Council of Research (CNR): Dr. Mauro Centritto 

 Council for Research in Economics and Agriculture – Department of Agricultural 

Economics and Policies (CREA-INEA): Dr. Guido Bonati, Dr. Filiberto Altobelli, 

Dr. Flavio Lupia 

 Institute  for Environmental Protection and Research (ISPRA ): Dr. Anna Luise, 

Dr. Marco Di Leginio, Ing. Michele Munafò, Dr. Fiorenzo Fumanti, Dr. Carlo 

Jacomini, Ing. Marina Vitullo 

 Italian National Agency for New Technologies, Energy and Sustainable 

Economic Development (ENEA): Dr. Maurizio Sciortino 

 

 

         

 
 
 

 
 
 
 
 
 


