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1. INTRODUCTION 

This task aims at the development of marginality detection system per four Member 

States that participate in the MAIL project (Germany, Greece, Poland and Spain), based 

on open-source data. As a marginality detection system, we consider a GIS analysis 

based on national/ regional datasets that a priory will have better accuracy or better 

understanding of local aspects. The results of each system were further compared with 

the results of D2.3 in order to better understand marginality and its local aspects. 

Although results of Task 4.1 are focused on pilot case sites, marginality detection 

systems were developed on a wider extent depending on the availability of regional or 

national datasets. 

Regarding Germany, it was decided to keep the overall concept of combining hard 

thresholds and soft constraints, but it was adapted to available data and regulations of 

the country. Protected areas play a big role in any form of planning and there are certain 

regulations to follow, which is why these areas are an important part of the hard 

thresholds and the used datasets more detailed compared to 2.3. Another focus of this 

methodology is using regional data for the soft constraints. In the case of Germany there 

are two options: data on a national level for the whole country, or data on a state level. 

Depending on the availability of suitable datasets, an individual combination of national 

and state data was used for each state. If no suitable data was available for important 

indicators the European data from 2.3 was used. Germanyôs system has national 

extend and focus on the pilot sites of Nochten and Welzow. 

Regarding Greece, the same basic methodology was implemented which combines hard 

and soft thresholds based on national data. In the first step the hard layer of ML was 

defined. This was done with two different ways by selecting specific classes from two 

different datasets as proper basemaps for further process, one dataset was the CLC18 

and the other the Vegetation Map of Greece coming from the Ministry of Environment 

and Energy. To that direction another three different masks were realized; the cores of 

absolute protection of Greek protected areas, the elevation zone >1200m and the steep 

slopes >45%. In the second step the soft layers were selected (slope, aspect, soil depth, 

erosion, rain and productivity capacity regarding Forestry). Then values were allocated 

per soft layer categories in order to perform an Analytic Hierarchy Process (AHP). The 

results led to production of two different datasets that were further compared with the 

deliverable D2.3. According to that the localized systems manage to perform better, as 
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they describe sounder the local aspects/particularities. Furthermore, the product that 

based on the Vegetation Map that is coming from the Greek Ministry of Environment and 

Energy performs better that the one that comes from CLC18. Greeceôs system has 

national extend and focus on the pilot sites of Thessaloniki and Rhodope. 

In case of Poland the area of Swietokrzyskie Vooivodship (province) was selected. The 

methodology was adjusted to regional condition on both stage: hard and soft constrains. 

Areas for exclusion were identified using only national topographic dataset, which 

provide more detailed range of land cover / land use classes, comparing to databases 

used in Task 2.3. In case of soft layers, only productivity parameters were modified by 

the usage of national soil quality map, while weights of specific layer groups were 

preserved, according to Task 2.3. The reasons for that were: lack of open access 

products in case of most layers, or lack of information (empty records) in the available 

ones. Polandôs system has regional extend. 

In the case of Spain, two models have been developed for the detection of marginal 

areas: the first at national level and the second at regional level with Castile and Le·n 

as a reference. These scalable models are based on the national definition of forest land 

that considers a minimum tree cover of 10% and on the use of the national land use 

mapping (SIOSE). The SIOSE mapping is based on the multi-labelling of landscape 

functions and incorporates updated cadastral and national forest inventory information 

in a useful input to improve accuracy in the detection and analysis of MLs. The Marginal 

lands proposed for Spain consist of several potential sites that could be defined as 

Marginal Lands including semi-urban degraded lands and low productivity lands adjacent 

to natural parks and forest areas. Spainôs systems have generic national and a more 

detailed regional extend, focusing on the pilot sites of ñTierras Altasò that is located in 

Soria province of Castile and Le·n, the area of the Municipality of Nogueruelas (Teruel) 

in the Central Eastern part of the Iberian Peninsula, and ñSierra de Espad§nò in the 

province of Castell·n (region of Valencia). 

In all cases the adaptions of the original methodology resulted in more precise results 

compared to 2.3. The previously used classification methods to rate the suitability of 

Marginal Lands have been applied as well and show similar results to each other, so 

certain areas can be interpreted as suitable or unsuitable with a strong reliability. 
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2. GERMANY 

2.1 Siteôs location 

Two test sites were chosen for Germany, they include lowland areas of productivity as 

well as post-mining areas. One is ñNochtenò, located in the northern part of Saxony and 

the other one ñWelzowò, located in the south of Brandenburg and next to (Figure 1). They 

have been selected as representative pilot sites because they include large post-mining 

areas that could be defined as Marginal Lands. 

 

Figure 1. Germany (left) and the pilot sites of ñWelzowò (outlined with blue) and 

ñNochtenò (outlined with purple). Source: personal compilation of Jes¼s Torralba P®rez 

 

2.2 Results and comparison  

The following tables contain the calculated areas of MLs in the selected test sites 

ñNochtenò and ñWelzowò in hectares and percent. While Table 1 shows the results of 

task 2.3,  

Table 2 shows the results retrieved from the adapted methodology of task 4.1. 
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Table 1: MLs areas for test sites in hectares and percent for each classification method 

following the 2.3 methodology. Source: Personal compilation of Elisa Bender 

Pilot site 
Total of 

ML 

Classification 

Method 
ML high ML low 

ML 

unsuitable 

Nochten 

(Germany) 

21120.5 

(16.9%) 

min - max 
6.6 

(0.01%) 

2023.3 

(1.62%) 

19090.6 

(15.31%) 

p25 - p75 
1255.5 

(1.01%) 

17891.5 

(14.35%) 

1973.5 

(1.58%) 

p33 ï p66 
1933.4 

(1.55%) 

14043.5 

(11.26%) 

5143.6 

(4.13%) 

Welzow 

(Germany) 

 

6533.0 

(26.3 %) 

min - max 
27.1 

(0.11%) 

1554.8 

(6.26%) 

4951.2 

(19.95%) 

p25 - p75 
1095.4 

(4.41%) 

5437.6 

(21.91%) 

0.0 

(0.0%) 

p33 ï p66 
1581.1 

(6.37%) 

4952.0 

(19.95%) 

0.0 

(0.0%) 

 

Table 2: MLs areas for test sites in hectares and percent for each classification method 

following the 4.1 methodology. Source: Personal compilation of Elisa Bender 

Pilot site 
Total of 

ML 

Classification 

Method 
ML high ML low 

ML 

unsuitable 

Nochten 

(Germany) 

18924.0 

(15.14%) 

min - max 
2479.0 

(1.98%) 

10767.5 

(8.62%) 

5677.5 

(4.54%) 

p25 - p75 
5883.25 

(4.71%) 

7373.5 

(5.9%) 

5667.25 

(4.53%) 

p33 ï p66 
7216.25 

(5.77%) 

5960.25 

(4.77%) 

5747.5 

(4.6%) 

Welzow 

(Germany) 

 

5960.75 

(24.0%) 

min - max 
999.0 

(4.02%) 

3322.0 

(13.37%) 

1639.75 

(6.6%) 

p25 - p75 
2137.75 

(8.61%) 

2194 

(8.83%) 

1629 

(6.56%) 

p33 ï p66 
2411.5 

(9.71%) 

1863 

(7.5%) 

1686.25 

(6.79%) 
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Comparing the results of 2.3 and 4.1 it can be found that there is a slight decrease of 

MLs, 1.76% for the test site Nochten and 2.3% for Welzow. Overall, about 4% less 

Marginal Land was found for Germany as a whole (Table 3).  

Table 3: Total area of Marginal Lands detected in Germany, for methodology 2.3 and 4.1. 

Source: Personal compilation of Elisa Bender 

Methodology 
Total country area 

(▓□  
ML area (▓□  ML area (%) 

2.3 
357,340 

41,606 11.64 

4.1 27,113 7.59 

 

In general comparison to 2.3, the classification methods of 4.1 categorize Marginal Lands 

quite evenly into the three classes. Just for method A the majority is classified as 

ñMarginal lands with low plantation suitabilityò. Altogether the results of method A, B and 

C are very similar to each other, and it is apparent which areas are suitable or unsuitable 

Marginal Lands, this can be seen in  

Figure 3.  

Comparing the visual results of 2.3 (Figure 2) and 4.1 with each other, it can be seen 

that areas, classified in 2.3 as ñMarginal Lands with high plantation suitabilityò, have been 

classified as ñpotentially unsuitable landsò in 4.1. This is very visible for the methods B 

and C. 

 

Figure 2: Final Layer of MLs (task 2.3) classified with 3 methods into the 3 categories: 

ñMarginal lands with high plantation suitabilityò (green), ñMarginal lands with low 
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plantation suitabilityò (yellow) and ñPotentially unsuitable landsò (red). Source: Personal 

compilation of Elisa Bender 

 

 

Figure 3: Final Layer of MLs (task 4.1) classified with 3 methods into the 3 categories: 

ñMarginal lands with high plantation suitabilityò (green), ñMarginal lands with low 

plantation suitabilityò (yellow) and ñPotentially unsuitable landsò (red). Source: Personal 

compilation of Elisa Bender 

 

 

 

 

 

Figure 4. Percentage of area classified as ML by typology (ML high, ML low & ML 

unsuitable) on the pilot sites of Germany. Source: personal compilation of Elisa Bender 
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As expected, the methodology executed in task 4.1 detects generally less Marginal 

Lands then task 2.3 (Figure 4). This is because local datasets and more suitable 

thresholds for Germany were being used, resulting in a more precise layer of hard 

thresholds.  

Especially the detailed layer of protected areas cut out areas that were classified as 

marginal in task 2.3. Furthermore, the adaptions made to the soft constraints result in 

very different classifications of Marginal Lands.  

In conclusion it can be said that the adapted methodology of 4.1 leads to more 

meaningful results for Germany and seems reasonable, since all three classification 

methods of 4.1 show similar results. 
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3. GREECE 

3.1 Siteôs location 

The pilot sites selected in Greece are low productivity lands adjacent to natural parks 

and forest areas. The test sites are represented in Figure 5. The test sites are two and 

located in the region of Macedonia and Thrace. One in Thessoloniki prefecture at the 

mountainous areas above ñThermiò and ñVassilikaò and one in Rhodope prefecture and 

more specifically at the mountainous areas of of ñProskynitesò and ñXylaganiò southern 

of Komotini. Part of Thessalonikiôs pilot case is ñIsenliò forest, where HOMEOTECH had 

implemented the managerial plan for the period 2007 ï 2016. Results and field data from 

that project were taken into account for better understanding of local marginal lands. 

 

 

Figure 5. Greece and the pilot site of the afforestation forest of ñRhodopeò and 

ñThessalonikiò. Source: personal compilation of Jes¼s Torralba P®rez. 
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3.2 Results and comparison 

The corresponding areas calculated in hectares of each class for the selected test sites 

are outlined in Table 4 (areal results of D2.3) and Table 5 (areal results of D4.1). 

Table 4. Areas in hectares of each type of MLs for the selected test sites as per derivable 

2.3. Source: Personal compilation of Alfonso Abad 

Pilot site 

Hard 

layer 

Total of 

ML 

Classification 

Method 
ML high ML low 

ML 

unsuitable 

Rhodope 

(Greece) 

Corine 

Land 

Cover 

2018 

2813.42 

(35.2%) 

min - max 
568.90 

(7.1%) 

1809.54 

(22.6%) 

434.98 

(5.4%) 

p33 ï p66 
2241.45 

(28.0%) 

571.97 

(7.2%) 

0 

(0.0%) 

p25 - p75 
2024.72 

(25.3%) 

788.7 

(9.9%) 

0 

(0.0%) 

Thessaloniki 

(Greece) 

 

4631.44 

(47.9%) 

min - max 
2596.92 

(26.9%) 

1887.25 

(19.5%) 

147.27 

(1.5%) 

p33 ï p66 
4391.86 

(45.5%) 

161.48 

(1.7%) 

78.10 

(0.8%) 

p25 - p75 
4377.33 

(45.3%) 

243.57 

(2.5%) 

10.54 

(0.1%) 

Total 

(Greece) 

7444.86 

(42.2%) 

min - max 
3165.82 

(17.9%) 

3696.79 

(20.9%) 

582.25 

(3.3%) 

p33 ï p66 
6633.31 

(37.6%) 

733.45 

(4.2%) 

78.1 

(0.4%) 

p25 - p75 
6402.05 

(36.3%) 

1032.27 

(5.8%) 

10.54 

(0.1%) 

 

Table 5. Areas in hectares of each type of MLs for the selected test sites as per derivable 

4.1. Source: Personal compilation of Alfonso Abad 

Pilot site 
Hard 

layer 

Total of 

ML 

Classification 

Method 
ML high ML low 

ML 

unsuitable 

Rhodope 

(Greece) 

Corine 

Land 

561.99 

(7.1%) 
min - max 

453.59 

(5.7%) 

108.40 

(1.4%) 

0 

(0.0%) 
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Pilot site 
Hard 

layer 

Total of 

ML 

Classification 

Method 
ML high ML low 

ML 

unsuitable 

Cover 

2018 
p33 ï p66 

453.59 

(5.7%) 

108.34 

(1.4%) 

0.05 

(0.0%) 

p25 - p75 
436.54 

(5.5%) 

125.39 

(1.6%) 

0.05 

(0.0%) 

VEG 

YPEKA 

1523.50 

(19.0%) 

min - max 
1108.96 

(13.9%) 

227.77 

(2.8%) 

186.78 

(2.3%) 

p33 ï p66 
1108.96 

(13.9%) 

227.37 

(2.8%) 

187.17 

(2.3%) 

p25 - p75 
1016.70 

(12.7%) 

320.02 

(4.0%) 

186.78 

(2.3%) 

Thessaloniki 

(Greece) 

 

Corine 

Land 

Cover 

2018 

1.122.78 

(11.6%) 

min - max 
73.97 

(0.8%) 

1045.89 

(10.8%) 

2.92 

(0.0%) 

p33 ï p66 
73.97 

(0.8%) 

255.30 

(2.6%) 

793.51 

(8.2%) 

p25 - p75 
72.68 

(0.8%) 

296.19 

(3.1%) 

753.91 

(7.8%) 

VEG 

YPEKA 

2.409.37 

(24.9%) 

min - max 
328.81 

(3.4%) 

1210.20 

(12.5%) 

870.36 

(9.0%) 

p33 ï p66 
328.81 

(3.4%) 

1098.11 

(11.4%) 

982.44 

(10.2%) 

p25 - p75 
327.74 

(3.4%) 

1237.77 

(12.8%) 

843.86 

(8.7%) 

Total 

(Greece) 

Corine 

Land 

Cover 

2018 

1.684.76 

(9.5%) 

min - max 
527.55 

(3.0%) 

1154.28 

(6.5%) 

2.92 

(0.0%) 

p33 ï p66 
527.55 

(3.0%) 

363.64 

(2.1%) 

793.56 

(4.5%) 

p25 - p75 
509.21 

(2.9%) 

421.58 

(2.4%) 

753.96 

(4.3%) 

VEG 

YPEKA 

3.932.87 

(22.3%) 

min - max 1437.77 

(8.1%) 

1437.97 

(8.1%) 

1.057.13 

(6.0%) 

p33 ï p66 1437.77 

(8.1%) 

1325.48 

(7.5%) 

1169.62 

(6.6%) 
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Pilot site 
Hard 

layer 

Total of 

ML 

Classification 

Method 
ML high ML low 

ML 

unsuitable 

p25 - p75 1344.44 

(7.6%) 

1557.79 

(8.8%) 

1030.64 

(5.8%) 

 

Figure 6 shows the marginal lands for the pilot sites of Greece both as per D2.3 and 

D4.1. On the graph of Figure 7, are summarized the percentage of area classified as ML 

for each pilot site of Greece.  

For each product and taking into consideration the layer used as hard layer, are 

compared the methodologies for classification of MLËs that maximize the area classified 

as marginal on each site. The amount of ML was maximized on the product D2.3 and 

applying the classification methodology p25 ï p75 (42% of the pilot site was set as 

marginal).  

  

Figure 6. Comparison of MLôs detected as per D2.3 and as per D4.1 (CLC18 and VEG 

YPEKA as hard layers) for Greeceôs pilot sites (Rhodope and Thessaloniki). Source: 

Personal compilation of Alfonso Abad 

 

The minimum amount of ML was detected on the product D4.1 and using as hard layer 

CLC18, and classification methodology the min ï max option (9.5% of the pilot site was 

set as marginal).  
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Figure 7. Percentage of area classified as ML by typology (ML high, ML low & ML 

unsuitable) on the pilot sites of Greece. Source: Personal compilation of Alfonso Abad 

 

The product D4.1 obtained using as hard layer YPEKA classify the 22% of the pilot site 

as marginal. Regarding the distribution of ML typologies this methodology was found the 

most equilibrated between ML typologies (ML high, low and unsuitable). 

Indisputably both methods detect marginal lands in a very good accuracy. As it was 

expected a localized system manage to perform better, as it describes sounder the local 

aspects/particularities. Regarding Greek pilot sites the results obtained on the product 

D2.3 (42% of the pilot site as marginal) were found excessive considering the local 

characteristics of the area, as shrubbed areas are considered also marginal. 

Regarding the methodology developed in T4.1 for Greece the method using YPEKA as 

hard layer was found more appropriate to MAILËs scope in comparison with CLC18 as it 

seems to describe better the marginality and detect potential lands for future afforestation 

projects. 
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4. POLAND 

4.1 Siteôs location 

In Poland, the area of one of 16 Voivodeships/Provinces was selected to perform the 

analyse marginal lands on regional level, using freely available data with higher level of 

details, comparing to analysis from Task 2.3. świňtokrzyskie Voivodeship covers the 

area of 11.672 km2 and is cauterized by high number of marginal lands and semi-

mountains terrain.  

 

Figure 8. The area of świňtokrzyskie (red line). Source: personal compilation of Ewa 

Gromny and Michağ KrupiŒski. 

 

4.2 Results and comparison  

Division of potential marginal land areas into 3 classes was performed in 3 different ways. 

The area of specific classes, and their percentage within whole pilot case area are 
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presented in Table 7. For comparison, the results from pan-European layers were 

extracted and summarized in Table 6. 

Table 6: MLs areas for test sites in hectares and percent for each classification method 

following the 2.3 methodology. Source: Personal compilation of Michağ KrupiŒski 

Total of 

ML 

Classification 

Method 
ML high ML low 

ML 

unsuitable 

46345.7 

(4.0%) 

A: min - max 
2807.2 

(0.24%) 

28392.9 

(2.42%) 

15145.6 

(1.29%) 

B: p25 - p75 
11605.6 

(0.99%) 

22823.3 

(1.95%) 

11916.8 

(1.02%) 

C: p33 ï p66 
14830.0 

(1.27%) 

16169.4 

(1.38%) 

15346.3 

(1.31%) 

 

Table 7: MLs areas for test sites in hectares and percent for each classification method 

following the 4.1 methodology. Source: Personal compilation of Michağ KrupiŒski 

Total of 

ML 

Classification 

Method 
ML high ML low 

ML 

unsuitable 

181067.3 

(15.5%) 

A: min - max 
6696.6 

(0.57%) 

161896.8 

(13.82%) 

12473.8 

(1.07%) 

B: p25 - p75 
46013.9 

(3.93%) 

90599.0 

(7.74%) 

44454.4 

(3.80%) 

C: p33 ï p66 
62830.4 

(5.37%) 

64483.2 

(5.51%) 

53753.7 

(4.59%) 

 

To visually compare both methodologies (Task 2.3 and Task 4.1), maps with 3 classes 

estimated with 3 different methods were prepared and compared (Figure 9).  
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Figure 9. Final Layer of MLs classified with 3 methods into the 3 categories: ñMarginal 

lands with high plantation suitabilityò (green), ñMarginal lands with low plantation 

suitabilityò (yellow) and ñPotentially unsuitable landsò (red). First row contains result of 

Task 2.3, second row ï Task 4.1. Source: Personal compilation of Michağ KrupiŒski. 

 

Map of marginal lands detected within this task resulted in 3 times more area then in task 

2.3 in Polish pilot case, 15.5% of province area, comparing to 4.0%. 

 

Figure 10. Comparison of Protected areas mask developed within task 2.3 and task 4.1 

 

Detailed comparison of both methodologies, revealed that in Task 2.3 much more 

protected areas are excluded from analyses (Figure 10). Protected areas in task 2.3 






























