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1 /ƻƴǘŜȄǘ 
The AGFORWARD research project (January 2014-December 2017), funded by the European 

Commission, is promoting agroforestry practices in Europe that will advance sustainable rural 

development. The project has four objectives: 

1) to understand the context and extent of agroforestry in Europe, 

2)  to identify, develop and field-test innovations (through participatory research) to improve the 

benefits and viability of agroforestry systems in Europe,  

3)  to evaluate innovative agroforestry designs and practices at a field-, farm- and landscape scale, 

and 

4)  to promote the wider adoption of appropriate agroforestry systems in Europe through policy 

development and dissemination. 

This report describes a deliverable to address objective 1. The extent and recent changes of 

agroforestry systems in Europe will be assessed using existing EU27 land cover and land use 

databases.  

 

2 9ȄŜŎǳǘƛǾŜ ǎǳƳƳŀǊȅ 
An accurate and objective estimate on the extent of agroforestry in Europe is critical for the 

development of supporting policies. Despite the fact that agroforestry can be found almost 

everywhere it is hard to find reliable data on the extent of agroforestry, especially in Europe. 

However, databases that can be used to provide an estimate on the extent of agroforestry in Europe 

are available. The CORINE land cover classification (European Environment Agency, 1995) contains 

land cover data for Europe and inŎƭǳŘŜǎ ǘƘŜ ƭŀƴŘ ŎƻǾŜǊ Ŏƭŀǎǎ άŀƎǊƻŦƻǊŜǎǘǊȅέΦ bŜǾŜǊǘƘŜƭŜǎǎΣ it is 

obvious from previous studies that agroforestry is practiced on a much wider scale than estimated 

by the CORINE database. A recent literature study summarising the currently available data sources 

estimated that agroforestry is practiced in Europe at least on an area of 10.6 million hectares 

equivalent to 6.5% of the utilized agricultural area (den Herder et al. 2015) which is considerably 

more than the 3.3 million hectares as estimated by CORINE. However, even though literature studies 

are useful to understand the context, data obtained from literature studies are not collected in a 

comparable way which makes it difficult to give a reliable estimate. For this reason, a more 

harmonized and uniform pan-European estimate is needed. In this report we try to answer the 

question: How much agroforestry is there in Europe and where is it? 

 

The agroforestry areas were mapped using three different approaches based on existing land cover 

and land use databases: LUCAS Land Use and Land Cover data, Copernicus Land Monitoring Survey 

(high resolution maps with tree cover density for seven countries) and a review of the literature and 

statistical inventories from some selected countries. 

 

For the analysis of the LUCAS data in this report, agroforestry systems were grouped into three 

categories, similar as in the AGFORWARD project. These categories were chosen on the basis of the 

initial perspective of the farmer and comprise: i) high value tree agroforestry systems, ii) arable 

agroforestry systems, and iii) livestock agroforestry systems. 

 

According to our estimate using the LUCAS database the total area under agroforestry in the EU 27 is 

about 15.4 million ha which is equivalent to about 3.6% of the territorial area or 8.8% of the utilised 
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agricultural area. This estimate is considerably larger than the previous estimate by den Herder et al. 

(2015) who suggested that agroforestry occupies at least 10.6 million ha representing about 6.5% of 

the utilised agricultural area in Europe. Of our studied systems, livestock agroforestry covers about 

15.1 million ha which is by far the largest area. High value tree agroforestry and arable agroforestry 

cover 1.1 million and 358 thousand ha respectively. A cluster analysis revealed that a high 

abundance of areas under agroforestry can be found in south, central and north-east Portugal, 

south-west, central and parts of north Spain, south of France, Sardinia, south Italy, central and 

north-east Greece, south and central Bulgaria, and central Romania. 

 

Spain (5.6 million ha), Greece (1.6 million ha), France (1.6 million ha), Italy (1.4 million ha) and 

Portugal (1.2 million ha) have the largest absolute extent of agroforestry. However, if we would look 

at the extent of agroforestry in relation to the utilised agricultural area (UAA), countries like Cyprus 

(40% of UAA), Portugal (32% of UAA) and Greece (31% of UAA) have the largest percentage of 

agroforestry cover. 

 

LUCAS data were also used to estimate the extent of single trees and green linear elements such as 

hedgerows. Agroforestry involving single trees covers almost 300 thousand hectares corresponding 

to around 0.02% of the territorial area in the EU. The largest extent of agroforestry with single trees 

or single bushes can be found in France (55,900 ha) followed by Spain (44,300 ha) and the UK 

(35,900 ha). Agroforestry involving hedgerows cover about 1.78 million hectares representing 

around 0.42% of the territorial area in the EU. The largest extent of agroforestry with hedgerows can 

be found in France (598,000 ha) followed by the UK (240,000 ha) and Italy (168,000 ha). 

 

The higher estimate for the agroforestry area using the LUCAS data (15.4 million ha) than the 

literature review (10.6 million ha) can be partly explained by the addition of data for Bulgaria (0.9 

million ha), plus higher estimates for Spain (+1.7 million ha), France (+1.1 million ha), Romania (+708 

thousand ha) and Italy (+437 thousand ha). When the LUCAS estimates for Spain and Portugal were 

compared with a more detailed analysis of national inventories, the higher estimate for agroforestry 

in Spain of about 5.6 million ha rather than 3.8 million ha seems valid. The higher estimate for Spain 

is primarily a result of including other silvopastoral systems in addition to the dehesa. 

 

Remote sensing data were used to estimate tree cover on agricultural land. At the landscape scale 

(100 m x 100 m), tree cover density on agricultural land was surprisingly high and the seven 

investigated countries (Austria, Switzerland, Estonia, Latvia, Lithuania, Sweden and Norway) 

together have about 4.5 million hectares of agricultural land with more than 10% tree cover. At the 

landscape scale, Sweden has the largest extent of agricultural land with significant tree cover. 

 

Considering the fact that agroforestry covers a considerable part of the agricultural land in the EU 

(up to about 8.8% of the UAA), agroforestry deserves a more prominent place in EU statistical 

reporting. This is not difficult to implement. Although this current estimate of the extent of 

agroforestry in Europe was difficult to undertake, statistical reporting could be improved. For 

example, identifying agroforestry areas using the 9ǳǊƻǎǘŀǘΩǎ [¦/!{ ŘŀǘŀōŀǎŜ ŎƻǳƭŘ ōŜ ƳŀŘŜ ŜŀǎƛŜǊ 

and more straightforward by introducing a few simple changes in data collection. Although analyses 

ǎǳƎƎŜǎǘ ǘƘŀǘ ƛǘ ǿŀǎ ǊŀǊŜ ŦƻǊ [¦/!{ ǊŜǎǳƭǘǎ ŦǊƻƳ {Ǉŀƛƴ ǘƻ ƛŘŜƴǘƛŦȅ άŀƎǊƻŦƻǊŜǎǘǊȅέ ŀǘ ǘƘŜ ƛƴǘŜǊŦŀŎŜ ƻŦ 

independently managed forest and agricultural land, this should still be checked for other regions. 
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Most likely there is still an error in the extent of agroforestry, but since the data were collected and 

analysed in a uniform manner it is now possible to make comparisons between countries and 

identify regions in Europe where agroforestry is already widely practiced and areas where there 

would be opportunities for practicing agroforestry at a larger scale. A more uniform reporting 

method makes it easier to give more precise estimates on the extent of agroforestry in Europe and 

changes in its extent. This would help to increase the role of agroforestry on policy agendas and 

provide decision makers with more reliable information on the extent of agroforestry and changes 

therein. Without reliable and up-to-date information on the extent agroforestry area, both now and 

changes over time, it will be very hard to plan and evaluate measures to promote this sustainable 

land use practice. 
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3 LƴǘǊƻŘǳŎǘƛƻƴ 
In ǘƘŜ !DChw²!w5 ǇǊƻƧŜŎǘ ŀƎǊƻŦƻǊŜǎǘǊȅ ƛǎ ŘŜŦƛƴŜŘ ŀǎ άthe practice of deliberately integrating woody 

vegetation (trees or shrubs) with crop and/or animal systems to benefit from the resulting ecological 

ŀƴŘ ŜŎƻƴƻƳƛŎ ƛƴǘŜǊŀŎǘƛƻƴǎέ (Burgess et al. 2015). Based on this definition alone it would be very 

hard to estimate the extent of agroforestry in Europe and we would need some more information to 

frame the boundaries of what is and is not agroforestry. There are several categories of common 

agroforestry practices in Europe including wood pastures, hedgerows, windbreaks, riparian buffer 

strips, intercropped and grazed orchards, grazed forests, forest farming (Mosquera-Losada et al. 

2009), and more novel silvoarable and silvopastoral systems such as alley cropping, woodland 

chicken, and food forestry. What each of these practices has in common is that they take advantage 

of the interactive benefits from combining trees and shrubs with crops and/or livestock to create an 

integrated and sustainable land-use system (Lundgren and Raintree 1982, Leakey 1996). 

 

An accurate and objective estimate on the extent of agroforestry in Europe is critical for the 

development of supporting policies. Despite the fact that agroforestry can be found almost 

everywhere it has been hard to find reliable data on the global extent of agroforestry (Zomer et al. 

2009) and especially in Europe. This lack of European data, and a narrow definition of agroforestry, 

has led in the past to the misconception that agroforestry is probably of little importance in a 

European context. This misunderstanding can lead to incorrect policy decisions and this problem can 

best be tackled by providing an objective estimate on the extent of agroforestry in Europe. This is 

especially important since recently agroforestry is gaining momentum in researcher, farmer and 

policy circles. In this report we try to answer the question: How much agroforestry is there in Europe 

and where is it? 

 

Databases providing an estimate on the extent of agroforestry in Europe are already available. The 

CORINE land cover classification contains land cover data for Europe and includes the land cover 

Ŏƭŀǎǎ άŀƎǊƻŦƻǊŜǎǘǊȅέ (European Environment Agency 1995). According to the CORINE database, 

agroforestry covers about 3.3 million hectares in Europe, mainly in Spain, Portugal and Italy with 

some smaller areas in France and Austria. However other studies have demonstrated that 

agroforestry is practiced on a wider scale than this and that the CORINE database is underestimating 

the agroforestry area. The agroforestry system of wood pastures has the largest areal extent in 

Europe and they are found in all climatic zones ranging from the Mediterranean to boreal zones 

(Bergmeier et al. 2010, Plieninger et al. 2015). Oak tree systems in the Mediterranean and reindeer 

husbandry in northernmost Fennoscandia in particular cover large areas (Eichhorn et al. 2006, 

Jernsletten and Klokov 2002). There are also other systems. Fruit tree agroforestry systems are 

particularly found in the central (Herzog 1998) and Mediterranean regions of Europe, with large 

areas of olive agroforestry in the Mediterranean region (Eichhorn et al. 2006). A recent literature 

study summarising the currently available data sources estimated that agroforestry in Europe is 

practiced at least on an area of 10.6 million hectares equivalent to 6.5% of the utilized agricultural 

area in Europe (den Herder et al. 2015). 

 

Zomer et al. (2009) report a first attempt to quantify the extent of agroforestry at the global level. 

One surprising result was the unexpectedly large extent of agroforestry worldwide. Globally, 

approximately 46% of all agricultural land had at least 10% tree cover. For Europe, the 

corresponding figure was that 40% of all agricultural land in Europe had at least 10% tree cover 
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(Zomer et al. 2009). A key result was that agroforestry is a significant feature of agriculture in all 

regions of the world. In the 2014 update on the global extent of agroforestry, Zomer et al. (2014) 

reported that even about 46% (i.e. about 113.5 million ha) of all agricultural land in Europe had at 

least 10% tree cover. Thus estimates on the extent of agroforestry depend a lot on the definition of 

agroforestry. In the current report, we adopt the same definition for agroforestry used by several 

authors (Lundgren and Raintree 1982, Leakey 1996, Zomer et al. 2009, Burgess et al. 2015); the 

deliberate integration of woody vegetation with crops and/or animals to benefit from the resulting 

ecological and economic interactions. 

 

There are a range of methods for categorising agroforestry practices. This can be done on the basis 

of components, products, agro-ecological zones, and socio-economic groupings (McAdam et al. 

2009). In the AGFORWARD project, agroforestry systems have been grouped into four categories on 

the basis of the initial perspective of the farmer. The main types of agroforestry systems provided by 

the AGFORWARD project are: high natural and cultural value agroforestry systems, high value tree 

agroforestry systems, arable agroforestry systems, and livestock agroforestry systems. A more 

detailed description of the four different systems is available on the AGFORWARD website 

(www.agforward.eu) and in the preliminary stratification of the systems by den Herder et al. (2015). 

In the current report we used the same stratification of European agroforestry into these four 

different systems. We were able to map and estimate the extent of three systems out of the four 

systems defined by the AGFORWARD project (high value tree, arable and livestock systems). The 

extent of the systems was estimated using uniform EU-wide statistics and databases. The results 

from these were then compared with the country reports made by experts from some selected 

agroforestry countries. 

 

4 aŀǘŜǊƛŀƭ ŀƴŘ ƳŜǘƘƻŘǎ 
Agroforestry areas were mapped using three different approaches that are based on existing land 

cover and land use databases: LUCAS Land Use and Land Cover data, COPERNICUS Land Monitoring 

Survey (high resolution maps with tree cover density for seven countries) and a review of the 

literature and statistical inventories from some selected countries.  

4.1 The Land Use/Cover Area frame Survey (LUCAS) 

For the quantification of agroforestry in Europe, we used data collected in the Land Use/Cover Area 

frame Survey (LUCAS) which is a harmonised in situ land cover and land use data collection exercise 

ǘƘŀǘ ŜȄǘŜƴŘǎ ƻǾŜǊ ǘƘŜ ǿƘƻƭŜ ƻŦ ǘƘŜ 9¦Ωǎ ǘŜǊǊƛǘƻǊȅ (Eurostat 2015). The first survey was held in 2001. 

In 2006, the sampling methodology changed and its focus shifted from an agricultural land survey to 

a broader land cover, land use and landscape survey. In the same year, a three-yearly interval was 

introduced for carrying out the survey. In 2009, the geographical coverage of LUCAS was expanded 

to 23 of the then EU-27 Member States. For this report we used the data from the 2012 survey 

which covered all of the then EU-27 Member States. Croatia joined the EU in 2013 and was not yet 

included in the LUCAS 2012 data collection. 

 

LUCAS is a two phase sample survey. The LUCAS first phase sample is a systematic sample with 

Ǉƻƛƴǘǎ ǎǇŀŎŜŘ н ƪƳ ŀǇŀǊǘ ƛƴ ǘƘŜ ŦƻǳǊ ŎŀǊŘƛƴŀƭ ŘƛǊŜŎǘƛƻƴǎ ŎƻǾŜǊƛƴƎ ǘƘŜ ǿƘƻƭŜ ƻŦ ǘƘŜ 9¦Ωǎ ǘŜǊǊƛǘƻǊȅΤ ƛǘ 

therefore includes around 1.1 million different points. Each point of the first phase sample is photo-

interpreted and assigned to one of the following seven pre-defined land cover strata: arable land, 

http://www.agforward.eu/
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permanent crops, grassland, wooded areas and shrubland, bareland, artificial land, and water. From 

the stratified first phase sample, a second phase sample of points (the field sample) is drawn. During 

the LUCAS 2012 survey, a sample of 270,000 of first phase points was visited on the spot by field 

surveyors. The selection of the points is based on the stratification information producing a quasi-

regular grid with on average a LUCAS sample point in every block of 4 km x 4 km. However, points 

above 1500 metres and far from the road network were considered inaccessible and were therefore 

not visited (Eurostat 2015). 

 

Due to the intensive sampling effort that was used in LUCAS, the set of points can be viewed as 

representative of the land cover at EU and also for the larger countries at national scales. To 

estimate the extent of agroforestry practices in Europe, we divided the number of points defined as 

agroforestry in each country by the total number of LUCAS points in this country and multiplied this 

by the surface of the country. 

 

It is important to note that LUCAS uses a double land cover classification system for land covers with 

multiple layers, such as for instance agroforestry systems where there is often in addition to a tree 

layer also a secondary layer which can be composed of shrubs, crops or grass. In LUCAS this is 

marked entered as the primary land cover (LC1) which is composed of trees when these are present, 

and the secondary land cover (LC2) which can be composed of e.g. shrubs, crops, grass or bare soil. 

In specific landscapes, such as agroforestry area and complex or heterogeneous areas these two 

separate land covers (LC1 and LC2) are used. For example, our database contains many points where 

for land cover 1 (LC1) is entered άŀǇǇƭŜ ǘǊŜŜǎ ό.тмύέ ŀƴŘ ƭŀƴŘ ŎƻǾŜǊ н ό[/нύ ƛǎ άŎƻƳƳƻƴ ǿƘŜŀǘ 

ό.ммύέ. In the real world this means that on this particular point common wheat was growing under 

the apple trees. It is likely that points with this particular combination of primary and secondary land 

cover represent a silvoarable practice using a combination of apple trees and common wheat. 

 

Another useful variable in the LUCAS database is land management, which contains information if 

there are signs of grazing. By identifying certain combinations of primary and secondary land cover 

and land management it is possible to identify agroforestry points and stratify them into different 

systems. Agroforestry systems were stratified according to the same classification described by den 

Herder et al. (2015) into systems or practices focussed on high value trees (e.g. olive and fruit trees), 

arable systems, and livestock systems. For each system, the criteria for the selection of LUCAS points 

belonging to a particular system were different. The selection procedure for stratifying agroforestry 

points into three discernible systems (high value trees, arable and livestock) is explained in more 

detail in the following sections. 

 

4.1.1 Agroforestry with high value trees 

As a first step in identifying agroforestry areas containing high value trees, we selected the following 

primary land cover classifications (LC1) indicating points with high value trees: B71 apple, B72 pear, 

B73 cherry, B74 nuts, B75 other fruit trees and berries, B76 oranges, B77 other citrus fruits, B81 olive 

groves, B82 vineyards, B83 nurseries and B84 industrial crops (only mulberry and carob were 

included).  See Eurostat (2012) for more information on LUCAS land cover and land use classification 

codes. 
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As a next step, out of our selected points containing high value trees we identified those which can 

be described as grazed orchards. In LUCAS grazing is marked in the Land Management column (1 = 

signs of grazing, 2 = no signs of grazing). In LUCAS, grazed orchards can be identified by selecting 

points with high value trees as a primary land cover in combination with signs of grazing. 

 

To identify arable high value tree systems, we have to find a combination of LC1 and LC2 which could 

indicate high value trees intercropped with arable crops. In combination with the selected primary 

land covers containing high value trees from above (LC1=B71-B84), the following secondary land 

cover classifications (LC2) could indicate intercropped high value trees: B11 common wheat, B12 

durum wheat, B13 barley, B14 rye, B15 oats, B16 maize, B19 other cereals, B21 potatoes, B23 other 

root crops, B31 sunflower, B41 dry pulses, B42 tomatoes, B43 other fresh vegetables, B44 

floriculture and ornamental plants, B45 strawberries, B50 fodder crops (mainly leguminous), B51 

clovers, B52 lucerne, B53 other leguminous and mixtures for fodder and B54 mix of cereals. 

 

4.1.2 Agroforestry for arable systems 

To identify arable agroforestry systems, we selected combinations of LC1 and LC2 which could 

indicate intercropped permanent crops, woodlands or shrubland. To identify arable agroforestry 

systems, we select the same primary land cover (LC1) as under the high value trees (B71-B84; willow 

was now also added under B84), but now we also included the land cover classes indicating 

woodland (C10-C33). As a secondary land cover we selected B11-B54 indicating that there are crops 

grown under planted or forest trees. 

 

4.1.3 Agroforestry for livestock systems 

To identify livestock agroforestry systems, we selected the same primary land cover classes (LC1) as 

selected above under the arable systems (permanent crops B71-B84, woodland C10-C33 and 

shrublands with sparse tree cover D10. To this selection we added the grasslands with sparse tree 

cover (E10) as these areas are often used for livestock grazing. To identify those LUCAS points which 

show signs of grazing we used the same approach as under the grazed high value tree systems by 

selecting grazed points in the Land Management column (1 = signs of grazing, 2 = no signs of 

grazing). Agroforestry livestock systems were identified by selecting the grazed points from our 

selection of primary land covers. 

 

4.1.4 Total extent of agroforestry area in Europe 

The three main agroforestry categories are not mutually exclusive. Agroforestry with high value 

trees either belongs also to livestock agroforestry or arable agroforestry. Therefore, to estimate and 

map the total extent of agroforestry, we combined the two queries which were used to identify 

arable and livestock agroforestry. First, we selected the same primary land cover classes (LC1) as 

described above under the arable and livestock systems: permanent crops (B71 to B84), woodland 

(C10 to C33), shrublands with sparse tree cover (D10) and grasslands with sparse tree cover (E10). 

From this selection, we then selected all LUCAS points which had crops (classes B11-B54) as a 

secondary land cover or which had signs of grazing. 
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4.2 Cluster analysis 
A cluster analysis was used to identify areas where agroforestry is a prevailing land use. The analysis 

was used to indicate in which areas agroforestry practices would occur in clusters. We can assume 

that in these areas there would be a high likelihood for high natural and cultural value agroforestry. 

Clusters of agroforestry points could indicate that for example wood pastures are relatively well-

connected in a particular area or that they would cover larger areas. We can assume that large 

extents of wood pastures or wood pastures with a low level of fragmentation are more likely to have 

a high natural value compared to single isolated or fragmented patches (Larsson et al. 2001). In 

addition, many of the remaining high cultural value agroforestry practices are a legacy of past 

traditional land use. Clusters of agroforestry points would indicate areas where these mostly 

traditional practices possibly having a high natural and cultural value still exist. To estimate the 

abundance of wood pastures, we used the Kernel density tool in ArcMap 10 (ESRI 2015). The Kernel 

density tool calculates the density of a feature in a neighbourhood around the feature. In our case 

we used the tool to calculate the density of LUCAS agroforestry points around each agroforestry 

point and the results were visualised in a grid. 

 

4.3 Estimating the extent of hedgerows and isolated trees 

In order to estimate isolated trees and hedgerows cover in Europe, we used the transect data 

included in the LUCAS 2012 update for each LUCAS point. These transects describe all features found 

in a transect of 250 m east placed at each LUCAS point, using the same LUCAS cover codes but also 

new codes dealing with linear elements of the landscape. We focused on those features more likely 

related to agroforestry like isolated trees ǘŀƪŜƴ ŦǊƻƳ άǎƛƴƎƭŜ ǘǊŜŜǎΣ ǎƛƴƎƭŜ ǎƘǊǳōέ ǿƛǘƘ ŎƻŘŜ мл and 

tree lines defined as the code 11 (avenue trees: One line of trees, not clustered trees; two lines of 

trees (avenue trees) are separated by a road), and those with less than 3 m width as code 12 

(Conifer hedges: the feature is coded when the width is less than 3 m), 13 (Bush/tree 

hedges/coppices, visibly managed, e.g. pollarded (generally < 5 m height). The feature is coded when 

the wide is less than 3 m) and 14 (Bush/tree hedges, not managed, with single trees, or shrubland 

deriving from abandonment - The feature is coded when the width is less than 3 m. Shrub or wood 

margins are found as field boundaries within agricultural land or alongside roads or water courses). 

Within each region, we identified each coded element within each transect. From the 1283 transects 

measured of total of 270,276 transects carried out in Europe we got a mean of the surface occupied 

by a tree at European level. We multiplied the number of coded elements per transect by the mean 

of the surface occupied by each tree and therefore we obtain the meters occupied by trees within a 

transect of 250 m. This value was later on divided by 250 m to provide the proportion of the length 

of an identified element with respect to the total length of the transects in a region. Hereafter, we 

multiplied this percentage by the total area of each region in Europe. The Microsoft Excel 10 

program was used for these calculations. Maps were created with QGIS version 2.12 Lyon. 

 

4.4 Tree cover density on agricultural land 

The extent of agroforestry, if defined by tree cover on agricultural land of greater than 10%, can be 

estimated by analysing tree cover density. A first attempt on the quantification of the extent of 

agroforestry at the global level was made by Zomer et al. (2009) using the then-available remote 

sensing datasets. In their first attempt they used a 1 km2 resolution tree-cover data set together with 
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a global land-use layer to investigate the occurrence of agroforestry, which was defined as tree 

cover on agricultural land. Later, their assessment was updated using a dataset with improved 

resolution (250 m) and improved quality (Zomer et al. 2014).  

 

For our European assessment in this report, tree cover density maps (% tree cover per pixel) at a 20 

and 100 m resolution were available for Norway, Sweden, Estonia, Latvia, Lithuania, Switzerland and 

Austria (Figure 1)(Copernicus Land Monitoring Services 2015). The raster data were used to analyse 

tree cover density in agricultural land of these six countries for which we had data. An agricultural 

land vector layer was created by merging all CORINE land cover classes (CORINE class 2.1.1. to 2.4.4.) 

ōŜƭƻƴƎƛƴƎ ǘƻ ǘƘŜ ŦƛǊǎǘ ƭŜǾŜƭ ŎŀǘŜƎƻǊȅ άŀƎǊƛŎǳƭǘǳǊŀƭ ŀǊŜŀǎέΦ ¢ƘŜ merged layer was used as a mask to 

map all agricultural land of the selected countries (Figure 2). Tree cover density data were analysed 

at different scales. The 20 m resolution raster data was used to assess tree cover density at the field 

scale and the 100 m resolution for the assessment of tree cover at the landscape scale. At the time 

of writing the report, we only analysed tree cover density for this limited set of countries. However, 

in the near future, tree cover density mosaic layers will be available for whole Europe at a 20 m and 

100 m resolution. 
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Figure 1. Tree cover density map at a) 20 m and b) 100 m resolution. The map depicts tree cover density in agricultural and forest areas. 
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Figure 2. Tree cover density at a 20 m resolution: a) CORINE Land Cover classification was used to identify agricultural areas (in purple), and b) then we 
visualized and quantified tree cover density on agricultural land as indicated by the grey-scale gradient (black = 0% tree cover, white = 100% tree cover). 
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4.5 Verification of the LUCAS maps and area estimates 

To verify if our LUCAS estimates on the area covered by agroforestry produced a reasonably reliable 

estimate, we included three chapters reviewing mapping exercises and examining national statistics 

in some selected agroforestry countries such as Greece, Portugal and Spain. Our LUCAS estimates 

were compared against the results from these national agroforestry reviews. Another way of 

verification method is handled in the discussion section. In this section the LUCAS results are 

compared with the results from the literature study on the preliminary stratification of agroforestry 

in Europe by den Herder et al. (2015). 
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5 wŜǎǳƭǘǎ 

5.1 Extent of agroforestry based on LUCAS 

 

5.1.1 High value tree agroforestry systems 

Agroforestry involving high value trees cover about 1.1 million hectares corresponding only to about 

0.2% of the territorial area in the EU (Table 1). The largest extent of agroforestry with high value 

trees can be found in Spain (261 thousand ha) followed by Italy (202 thousand ha) and Portugal (154 

thousand ha) (Table 1, Figure 5). Greece also has a considerable area (137 thousand ha) under 

agroforestry with high value trees. The largest extent of intercropped high value trees is found in 

Italy (90 thousand ha) followed by Spain (52 thousand ha) and Portugal (36 thousand ha) (Table 1, 

Figure 3). The largest extent of grazed high value tree practices is found in Spain (217 thousand ha), 

Greece (123 thousand ha), Portugal (123 thousand ha) and Italy (116 thousand ha) (Table 1, Figure 

4). 
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Table 1. Extent of intercropped, grazed and total extent of high value tree agroforestry practices in 
Europe based on LUCAS data 

Country Total territorial 
area

1
 

Intercropped 
fruit, olive and 
nut tree area 

Grazed 
fruit, olive 
and nut 
tree area 

All high value tree agroforestry 

 

1000 ha 1000 ha 1000 ha 1000 ha % 

Austria 8388 1.3 22.0 23.3 0.3 

Belgium 3053 0.0 2.5 2.5 0.1 

Bulgaria 11090 3.3 23.4 26.7 0.2 

Cyprus 925 3.8 6.4 10.3 1.1 

Czech Republic 7887 0.0 7.2 7.2 0.1 

Denmark 4290 0.0 0.0 0.0 0.0 

Estonia 4523 0.0 0.0 0.0 0.0 

Finland 33843 0.0 0.0 0.0 0.0 

France 54397 5.7 53.9 58.2 0.1 

Germany 35713 0.0 35.8 35.8 0.1 

Greece 13196 13.5 123.0 136.5 1.0 

Hungary 9302 2.0 0.0 2.0 0.0 

Ireland 6980 0.0 0.0 0.0 0.0 

Italy 30134 90.3 116.2 202.2 0.7 

Latvia 6456 0.0 0.0 0.0 0.0 

Lithuania 6530 1.7 6.7 8.4 0.1 

Luxembourg 259 0.0 2.4 2.4 0.9 

Malta 32 0.0 0.0 0.0 0.0 

Netherlands 4154 0.0 3.7 3.7 0.1 

Poland 31268 2.9 11.5 14.3 0.0 

Portugal 8909 36.4 122.7 154.2 1.7 

Romania 23839 6.7 73.5 80.1 0.3 

Slovakia 4904 2.0 0.0 2.0 0.0 

Slovenia 2027 0.0 3.8 3.8 0.2 

Spain 49851 52.1 217.0 260.7 0.5 

Sweden 43858 0.0 2.0 2.0 0.0 

United Kingdom 24853 0.0 14.2 14.2 0.1 

EU-27 total 430659 222 848 1050 0.2 
1
Source: Eurostat Online data sources: Land cover overview, available online at: 

http://ec.europa.eu/eurostat/en/web/products-datasets/-/LAN_LCV_OV 

http://ec.europa.eu/eurostat/en/web/products-datasets/-/LAN_LCV_OV
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Figure 3. Intercropped fruit orchards, olive groves and nut tree plantations based on LUCAS data 
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Figure 4. Distribution of grazed fruit orchards, grazed olive groves and grazed nut tree plantations based on LUCAS data. 

 



18 

 

Deliverable 1.2: AGFORWARD (613520)   15 August 2016 

 
Figure 5. Distribution of two categories (intercropped and grazed) of high value tree agroforestry in EU27 based on LUCAS data. 






















































































































