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1 LƴǘǊƻŘǳŎǘƛƻƴ 

This document is part of the task 2016 ETC BD Action plan, task 175A Biodiversity assessments including 
in support to EU Biodiversity Strategy target 2 action 5, part III. Agriculture related issues (EEA project 
1.7.6).  

¢ƘŜ ŀƛƳ ƛǎ ǘƻ αŜȄǇƭƻǊŜ Ƙƻǿ ǘƻ ŘŜǾŜƭƻǇ ƳŀǇǎ ƻŦ 9¦ ƎǊŀǎǎƭŀƴŘǎ ǎƘƻǿƛƴƎ ƘƻǘǎǇƻǘǎ ƻŦ ǎǇŜŎƛŦƛŎ ǇǊŜǎǎǳǊŜǎ 
ǳǎƛƴƎ !ǊǘƛŎƭŜ мт ŘŀǘŀōŀǎŜέΦ ¢ƘŜ ǿƻǊƪ ǎƘƻǳƭŘ ǊŜǎǳƭǘ ƛƴ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘhe methodological note and tests 
of mapping of pressure hotspots on EU grasslands. This task is assigned to ILE SAS. It is expected to 
produce a note that will describe the optional methods including pros and cons.  

This draft version 0.3 of the report should provide the input information to EEA and to discuss different 
approaches to the task and to get recommendations for next work in this issue.  
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2 aŜǘƘƻŘƻƭƻƎȅ 

2.1 Data 

Based on requirements of Article 17 of the Habitats Directive and Article 12 of the Birds Directive, the EU 
Member States (MS) are obliged to report on the conservation status of habitat types and species listed 
in the annexes of the Directives. The most recent reports were provided in 2013 by 27 MS (Croatia as a 
new EU member was not obliged to report) and they cover period 2007-2012 (Habitats Directive) and 
2008-2012 (Birds Directive). The individual national reports were merged to databases in format MS 
Access containing data from EU27. Besides the databases, the MS delivered also distribution maps of the 
species and habitat types. The distribution maps are grid maps with the grid cell size 10 x 10 km.  

The national Art17/Art12 reports contain also information about threats and pressures influencing the 
species and habitats, the intensity of each threat/pressure is specified in three levels: L ς low; M ς 
medium; H ς high. The MS are reporting threats/pressures1 for each Biogeographical region occurring in 
their respective territory. The MS distinguish in their reports threats and pressures, in the present 
document we will deal with pressures only.  

The hierarchical system is used for the pressures classification containing 396 pressures organised in 17 
groups of pressures of level 1 (see Table 2.1). The system contains 75 pressures on level 2, 209 pressures 
on level 3, and 112 pressures on level 4. 

Table 2.1:  Groups of pressures on level 1 

Code Pressure category 

A Agriculture 

B Sylviculture, forestry 

C Mining, extraction of materials and energy production 

D Transportation and service corridors 

E Urbanisation, residential and commercial development 

F Biological resource use other than agriculture & forestry 

G Human intrusions and disturbances 

H Pollution 

I Invasive, other problematic species and genes 

J Natural System modifications 

K Natural biotic and abiotic processes (without catastrophes) 

L Geological events, natural catastrophes 

M Climate change 

U  Unknown threat or pressure 

X No threats or pressures 

XE Threats and pressures from outside the EU territory 

                                                           

 
1
 For Article 17 pressures are considered to be factors which are acting now or have been acting during the 

reporting period, while threats are factors expected to be acting in the future. 
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Code Pressure category 

XO Threats and pressures from outside the Member State 

The task is focused to agriculture-related issues and from this aspect we can divide pressures to two big 
groups: agricultural (group A) and non-agricultural ones (all other). We consider this division useful 
because it helps to distinguish pressures related to the agricultural management of the land from 
pressures related to other human activities and to natural processes. The pressures of group A can be 
eliminated by modification of agricultural practices.  

The group A contains 15 pressures related to intensification or intensive use of agricultural land  on 
levels 3 and 4 (Tab. 2.2), 4 pressures related to abandonment or too low intensity of the agricultural use 
(Tab. 2.3) and 24 types of pressures related to other agricultural practices unsuitable for the respective 
species/habitat (Tab. 2.4). We propose to use in further analysis three sub-ƎǊƻǳǇǎ ƻŦ άŀƎǊƛŎǳƭǘǳǊŀƭ 
pressuresέ ƛΦŜΦ ƛƴǘŜƴǎƛŦƛŎŀǘƛƻƴ όLύΣ ŀōŀƴŘƻƴƳŜƴǘ ό!b) and other unsuitable use (U).  

 

Tab. 2.2:  Pressures related to the intensive use of agricultural land or to intensification (I) 

Code Pressure 

A02.01 agricultural intensification 

A02.03 grassland removal for arable land 

A03.01 intensive mowing or intensification 

A04.01 intensive grazing 

A04.01.01 intensive cattle grazing 

A04.01.02 intensive sheep grazing 

A04.01.03 intensive horse grazing 

A04.01.04 intensive goat grazing 

A04.01.05 intensive mixed animal grazing 

A06.01.01 intensive annual crops for food production/ intensification 

A06.02.01 intensive perennial non-timber crops/intensification 

A06.03 biofuel-production 

A07 use of biocides, hormones and chemicals 

A08 Fertilisation 

A09 Irrigation 

 

Tab. 2.3:  Pressures related to the abandonment of agricultural management of land (Ab) 

Code Pressure 

A03.03 abandonment / lack of  mowing  

A04.03 abandonment of pastoral systems, lack of grazing 

A05.03 Lack of animal breeding 

A06.04 abandonment of crop production 
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Tab. 2.4:  Pressures related to other unsuitable use (U) 

Code Pressure 

A01 Cultivation 

A02 modification of cultivation practices 

A02.02 crop change 

A03 mowing / cutting of grassland 

A03.02 non intensive mowing 

A04 grazing 

A04.02 non intensive grazing 

A04.02.01 non intensive cattle grazing 

A04.02.02 non intensive sheep grazing 

A04.02.03 non intensive horse grazing 

A04.02.04 non intensive goat grazing 

A04.02.05 non intensive mixed animal grazing 

A05 livestock farming and animal breeding (without grazing) 

A05.01 Animal breeding,  

A05.02 stock feeding 

A06 annual and perennial non-timber crops 

A06.01 annual crops for food production 

A06.01.02 non- intensive annual crops for food production 

A06.02 perennial non-timber crops 

A06.02.02 non-intensive perennial non-timber crops 

A10 Restructuring agricultural land holding 

A10.01 removal of hedges and copses or scrub 

A10.02 removal of stone walls and embankments 

A11 Agriculture activities not referred to above 
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2.2 Levels of pressures classification to be used  

The first decision to be taken is level of pressures classification in which we wish to work. This decision 
has crucial influence to the results of analyses. The list of pressures is hierarchical, having 4 hierarchical 
levels (e.g. A is level 1, A01 is level 2, A01.01 is level 3, A01.01.01 is level 4). The Member Countries were 
obliged to report pressures at least on level 2, while the use of levels 3 and 4 was voluntary.  However, 
quite high number of countries used level 4 for pressures reporting, some other used level 3. Often 
different levels were used in reporting of the same country. This makes problems with comparability of 
data and with further quantitative analysis. We considered several options: 

1. Use of level 2. This option needs conversion of all pressures reported on levels 3 and 4 to level 2. Then 
it is necessary to remove duplicates that occurred as result of conversion of several pressures on 
lower level to the same pressure on level 2. Use of level 2 has an important advantage: it enables to 
use homogenous data as all pressures are reported on the same hierarchical level.  On the other 
hand, certain diversity of pressures is lost, the situation is generalised. But more important is another 
consequence of conversion to level 2: it does not allow to distinguish between crucial agricultural 
groups of pressures ς abandonment and intensification. This distinction is possible on levels 3 and 4 
only. 

2. Use of level 3. This option needs conversion of pressures reported on level 4 to level 3. Pressures, 
reported on level 2 remain in that level. As a result, the database contains mixture of pressures on 
levels 2 and 3. In this way the ability to distinguish agriculture abandonment and intensification 
remains available, but only for part of data (those reported on levels 3 and 4). The final statistic is 
influenced by level of reporting by individual countries, but this dependence is lever than in option 3 
below. 

3. Use of level 4. This option does not need any conversion of data and it is possible to work with full 
spectrum of pressures. However, the data are heterogeneous because all there levels (2, 3, 4) remain 
in the database. Thus it can happen that one country reports five related pressures using level 4 as 
five pressures while other country reports the same five pressures on level 2 as one pressure. The 
final statistics then depends significantly on reporting level used by individual countries.  The ability to 
distinguish agriculture abandonment and intensification is maintained (except pressures reported on 
level 2). 

Taking into account advantages and disadvantages of all three options, we decided to adopt option 2, i.e. 
to work on level 3. This still enables us to distinguish agriculture abandonment, intensification and other 
pressures and in the same moment the data heterogeneity is lower than in option 3 (use level 4, i.e. all 
levels reported). 

 

2.3 The relevant habitat types and species  

The task is focused to agricultural issues, therefore the analysis should be focused to species linked 
mostly to the agricultural landscapes and habitats depending on agricultural practices. The list of habitat 
types of European importance depending on agricultural practices published Halada et al. (2011). This 
list includes 63 habitat types (see Annex 1) that depend on or which can profit from agricultural 
activities. The list is related to 27 MS and thus we will use this list in the analysis.  

The list distinguish habitat types fully dependent on agricultural management (D); habitat types partially 
dependent (P) that profit from agricultural management that usually blocks secondary succession; 
habitat types for which the relationship with extensive farming practices holds true for only some sub-
types or for part of their distribution (M). It is possible to distinguish all these groups and perform three 
types of analysis: 

- on the full list of 63 habitats per type of management descriptors (D+P+M) ; 
- on the list limited 31 Grasslands habitats (6XXX) per type of management descriptors  (D+P+M); 
- on the selection of 23 D habitats with making distinction between Dunes, Heathlands, Grasslands.  
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For the second option above (grassland types) will be good to decide if to include to analysis also a few 
grassland habitat types that do not depend on agricultural management.  

The ETC BD assessed in previous years links between species listed in annexes of the Habitats Directive 
and main ecosystem types (Roscher et al., 2015). This assessment included also links to three types of 
agricultural habitats: cropland, agricultural mosaics, and grassland. In this assessment we will not work 
with cropland, but besides grasslands the analysis will include also agricultural mosaics. Therefore it is 
possible to work with both groups and to prepare separate analyses for 1) grasslands only and 2) for 
grasslands+agricultural mosaics. The strength of the link between species and ecosystem type was 
expressed in three categories: preferred ecosystem; suitable ecosystem; occasional ecosystem. We will 
reflect these categories in our analysis. 

For bird species it is possible to use the bird species that were selected for the farmland birds indicator 
(see Annex 3). This list includes species linked both to cropland and grasslands.  

We focused the analysis presented in this document to habitats, depending on agricultural practices 
(Halada et al, 2011) and we distinguished habitat types fully (D) and partially (P) depending on 
agricultural practices. In the further analysis, it is possible to use approved/agreed methodological 
approach to any selection of species or habitat types. 

 

2.4 Which spatial units? 

Biogeographical regions within their respective countries represent the spatial units for reporting by 
Member SǘŀǘŜǎ όŦǳǊǘƘŜǊ άǊŜǇƻǊǘƛƴƎ ǳƴƛǘǎέύ. Thus, all data related to the assessment of the conservation 
status of species and habitats, including pressures, are related to these spatial units. It is therefore 
possible to develop pressures statistics directly for these spatial units and to display results on the maps. 
However, these maps have quite coarse spatial resolution. 

The MS reported distribution of individual habitat types and species using grid maps with the grid cell of 
size 10x10 km. It is possible to assign pressures to whole distribution of particular species or habitat type 
in the respective reporting unit. By overlay of layers of different habitats and species it is possible to map 
pressures in a cumulative way and to identify hotspots of pressures. However, in such way it is possible 
to map only potential pressures because we know that pressures to habitat/species operate in the 
reporting unit, but we do not know if they operate in whole reporting unit or only in its part and if the 
pressure intensity is uniform or variable across the reporting unit.  

 

2.5 How to quantify threats/pressures? 

Some other decisions need to be done in beginning of evaluation. We list them below and provide 
comments, including information how we decided in the analysis described in this document. 

¶ If to consider all pressures or to exclude from analysis low-intensity pressures  

The low-intensity pressures are often considered as not important and the focus is to high- and medium 
intensity pressures. If considering not important, they could be exclude from further analysis. The fact 
that they impact habitats or species (even with low intensity) speaks against their exclusion. On the 
other hand, if is calculated number of pressures or number of habitats influenced by pressures, they 
have the same value as high- or medium intensity pressures, what distorts the overall picture. In our 
analysis described in this document we kept low-intensity pressures in the database and used them in 
calculations. 
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¶ If to use number of pressures in each category of intensity or to calculate index 

When distinguishing intensity of pressures, it is possible to count number of pressures in each category 
of intensity (low, medium, high) and to receive three numbers (one for each category) or to calculate 
index that includes all categories and thus receive one value. We decided to calculate and index. 

¶ If to use weights for intensity of pressures or consider equal intensity 

This question is related to calculation of the pressure index. If no weights are used, each pressure is 
considered equally important. For considering differences in intensity, it is possible to assign to each 
category of intensity certain weight ς lowest to low intensity, highest to high intensity. We took the 
second approach and used coefficient 1 for low intensity, 2 for medium intensity and 3 for high intensity 
of pressure. The weight to be used could be discussed further ς it is possible to highlight importance of 
higher intensities of pressures by higher coefficients ς e.g. coefficient 1 for low, 3 for medium and 5 for 
high pressures or 1-5-9.  

¶ How to deal with pressures influencing several habitats or species?  

It is quite often that one pressure impacts several habitat types or several species. When calculating 
impact of pressures to group of habitats or group of species, two approaches could be taken: 1) the 
respective pressure is counted only one time despite influencing several habitats/species; 2) the 
respective pressure is counting several times depending on number of impacted habitats/species. In the 
second case, the cumulative impact index could be calculated. This approach could highlight hotspots of 
pressures ς places where high number of pressures impacts high number of species/habitats. In the 
analysis described in this document, we used the first approach ς each pressure was counted only one 
time with intensity corresponding to the highest intensity reported. However, the use of the second 
approach in the future works needs to be considered. 

 As visible from the above text, there are a lot of opportunities how to analyse and quantify pressures 
and the decisions should be taken in relation to aims of analysis. There are several alternative 
approaches to quantification of pressures; probably not all of them are equally useful. We specified our 
decisions for the presented analysis, but it is necessary to discuss them in the next process and to select 
suitable options for the future analyses. 

 

2.6 Workflow for maps preparation 

Based on decisions taken that are described in the previous chapters, we developed following workflow 
for preparation maps. 

Step 1:  Conversion of pressures to level 3. Pressures in level 4 were converted to level 3, duplicates 
were identified and removed. We removed duplicates with lower intensity of pressure, only the 
highest reported intensity was kept for particular pressure. The result: database with pressures 
on both levels 2 and 3. 

Step 2: Assignment of individual pressures to groups of pressures: I ς intensification; Ab ς 
abandonment; U ς other unsuitable agricultural use; X ς other, non-agricultural pressures (for 
full list see Annex below).  

Step 3:  Calculation of number/index of pressures for a single habitat. For each habitat type will be 
calculated:   

a) Number of pressures in each category (Ab, I, U, X);  
b) Index weighted by intensity of pressure ( L= 1; M=2, H=:3) in each of 4 categories (Ag, I, U, X) 

Result: a new database in which each habitat type is represented only by one line for each 
reporting unit (BGR/country combination). The database contains following new fields: 
Ab_number, I_number, U_number, X_number, Pressures_number, Ab_index, I_index, U_index, 
X_index, Pressures_index 
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Step 4: Calculation of composite pressure index for group of habitats.  Summing of number of 
pressures and weighted indices of pressures for: 

1) all 63 habitat types depending on agricultural practices;  

2) habitats fully depending on agricultural practices (D);  

3) habitats partially depending on agricultural practices (P). 

Summing of number of pressures results in composite index of pressures that does not 
distinguish intensity of pressure. Summing of pressure indices of individual habitat types results 
in for composite index of pressures depending on the pressures intensity. 

Result: a new database for three habitat groups listed above with values of 2 composite 
indices. 

Step 5:  Maps producing for biogeographical regions 

Following types of maps could be prepared from the habitat aspect:  

Number of pressures linked to: 1) intensification, 2) abandonment, 3) other agricultural pressures, 4) 
other non-agricultural pressures, 5) total number of pressures. 

Pressures index for: 1) intensification, 2) abandonment, 3) other agricultural pressures, 4) other non-
agricultural pressures, 5) overall index of pressures. 

Each of these maps could be prepared for single habitat type or for group of habitats (e.g. those listed in 
Step 4). 

Following types of maps could be prepared from the pressure aspect: 

Distribution of pressures across EU ς map for single pressure or group of pressures 

Number of habitat types under particular pressure or group of pressures 

Step 6:  Maps producing for Article 17 distribution grid 

In this step the maps resolution is downscaled from the level of the reporting unit to the grid cells of size 
10x10 km used by the Member Countries for reporting distribution of habitats and species in the Article 
мт ǊŜǇƻǊǘǎ όŦǳǊǘƘŜǊ ά!ǊǘƛŎƭŜ мт ƎǊƛŘέύΦ .ŜŎŀǳǎŜ ǘƘŜ ŎƻǳƴǘǊƛŜǎ ǊŜǇƻǊǘŜŘ ǇǊŜǎǎǳǊŜǎ ƻƴ ƭŜǾŜƭ ƻŦ reporting 
units (biogeographical region in country), this step assumes that the particular pressure is operating in 
whole reporting unit with the same intensity. This assumption should be taken in the account when the 
results are interpreted and communicated ς this step produces maps of potential pressures (we are not 
sure where exactly inside of the biogeographical region the individual pressures operate and in which 
intensity). 
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3 wŜǎǳƭǘǎ 

In this chapter we provide results of our initial analysis using decisions specified in individual parts of 
chapter 2. As specified above, this analysis focuses to habitat types, depending on agricultural practices 
identified by Halada et al. (2011; see Annex 1). The list contains 63 habitat types that could be divided to 
habitat fully depending on agricultural practices (D - 23 habitats) and habitats partly depending on 
agricultural practices (P - пл ƘŀōƛǘŀǘǎύΦ  LŦ ǿŜ ǿǊƛǘŜ ƛƴ ǘƘŜ ƴŜȄǘ ǇŀǊǘǎ ƻŦ ǘƘŜ ŘƻŎǳƳŜƴǘ ŀōƻǳǘ άŀƭƭ ƘŀōƛǘŀǘǎέΣ 
we understand all 63 habitat types listed in the Annex 1, otherwise we specify habitats fully (D) and 
partially (P) depending on agricultural practices. It means, we prepared maps for three sets of habitats: 
all 63 habitats; D ς habitats, and P - habitats. 

We distinguished pressures to level 3, what means that in the database used for analysis were 
represented pressures on both levels 2 and 3. 

The chapter is divided into two parts ς in the first one (chapter 3.1) we present results achieved using 
data with original spatial resolution of reporting units. The second part (chapter 3.2) contains results 
achieved using extrapolation of data to detailed spatial resolution- grid 10x10 km. 
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3.1 Maps for biogeographical regions 

A ς Number of habitat types in individual biogeographical regions within countries 

We consider useful to provide overview of number of habitat types depending on agricultural practices 

in the reporting units (biogeographical regions in individual countries) and show it in next three maps.  

This overview is important for understanding maximal values that could be reached in individual 

reporting units in subsequent analysis and resulting maps.  

Fig. 3.1:  Number of habitats depending on agricultural practices occurring in individual reporting 
units 
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Fig. 3.2:  Number of habitats fully depending on agricultural practices occurring in individual 
reporting units 
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Fig. 3.3:  Number of habitats partly depending on agricultural practices occurring in individual 
reporting units 
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B ς Number of habitat types influenced by individual groups of pressures 

The following maps show number of habitat types depending on agricultural practices (63 habitat types 
as identified in Halada et al., 2011) that are influenced by individual groups of pressures. 

Fig. 3.4:  Number of all habitats influenced by agriculture intensification (I) 
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Fig. 3.5:  Number of all habitats influenced by abandonment (Ab) 

 

No Pressures reported at level 3 by FR, UK and RO  explain they are in white (to be confirmed)  
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Fig. 3.6:  Number of all habitats influenced by other agricultural pressures (U) 
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Fig. 3.7:  Number of all habitats influenced by non - agricultural pressures (pressure code starting 
with other letter than A) 
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C ς Number of pressures influencing habitats, depending on agricultural practices 

Here we provide examples of maps showing number of agricultural pressures that influence habitats, 
depending on agricultural practices. We display only maps for agricultural pressures without dividing 
them to individual groups of pressures (intensification, abandonment, other agricultural pressures) and 
do not provide maps for non-agricultural pressures and all pressures. All these types of maps can be 
prepared if they will be find useful. 

Fig. 3.8:  Number of agricultural pressures influencing all habitats depending on agricultural 
practices (63 habitat types) 
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Fig. 3.9  Number of agricultural pressures influencing habitats fully depending on agricultural 
practices (23 habitat types) 
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Fig. 3.10:  Number of agricultural pressures influencing habitats partly depending on agricultural 
practices (40 habitat types) 
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D ς Pressure index for agricultural pressures influencing habitats, depending on agricultural practices 

Here we provide examples of maps showing pressure index related to agricultural pressures that 
influence habitats, depending on agricultural practices. The pressure index took into account the 
intensity of pressure reported by Member Countries and it was computed using following coefficients: 

L (low intensity):  coefficient 1 

M (medium intensity):  coefficient 2  

H (high intensity):  coefficient 3  

We display only maps for agricultural pressures without dividing them to individual groups of pressures 
(intensification, abandonment, other agricultural pressures) and do not provide maps for non-
agricultural pressures and all pressures. All these types of maps can be prepared if they are found useful. 

Fig. 3.11:  Pressure index for all habitats depending on agricultural practices (agricultural pressures 
only) 
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Fig. 3.12:  Pressure index for habitats fully depending on agricultural practices (agricultural pressures 
only) 
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Fig. 3.13:  Pressure index for habitats partly depending on agricultural practices (agricultural 
pressures only) 
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3.2 Maps for Article 17 distribution grid 

The aim of this part of the report is to explore possibilities for downscaling of analysis from reporting 
units to grid of grid cell 10x10 km. The limitations and assumptions of this approach are discussed in 
chapter 2.4. 

To analyze the number of pressures we have to deal with the fact that there could be reported more 
pressures to one habitat and there is different number of habitats in one Art 17 square. Therefore it was 
not possible to join the pressures table to Art 17 layer directly and summarize the results. We have to 
count separately number of habitats that are affected by specific pressure in each Art 17 square. This 
procedure takes these steps: 

1. Export the habitats layer from Art17 database 

2. Join the table containing the information about the distribution of specific pressure to the each habitat 
separately and calculate the pressures number and pressures index. 

3. Summarize the number of pressures and pressures index of specific pressure for all habitats, habitats 
in group D (fully depending on agricultural practices), and habitats in group P (partly depending on 
agricultural practices). 

4. Summarize all pressures together, in groups Ab (abandonment), I (Intensification) and U (other 
agricultural pressures). This needs to be done separately for habitats in group P, and habitats in group 
D 

A python script was developed for this procedure. The script for analysis of one pressure is 322 lines 
long. The length of the script for the agricultural pressures is 9,321 lines long. Calculating of all pressures 
would take 84,292 lines.  Developing, testing and debugging of the script took 7 days. The procedure is 
demanding for the computer power, only one group of pressures could be analyzed in one day. The post-
processing (summarizing and map creation) will take another 1 - 2 days per pressure group. Therefore 
we would recommend to analyze only the agricultural pressures and to skip other pressures. In this stage 
the creating of all maps of agricultural pressures will take another 1 - 2 days. To analyze all the pressures 
would take at least additional 10 days. 
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E ς Number of habitat types influenced by individual groups of pressures 

EA - Number of all habitat types influenced by individual groups of pressures 

The following maps show number of habitat types depending on agricultural practices (63 habitat types 
as identified in Halada et al., 2011) that are influenced by individual groups of pressures. 

Fig. 3.14:  Number of all habitats influenced by agricultural pressures (pressure code starting with 
ά!έύ 
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Fig. 3.15:  Number of all habitats influenced by agriculture intensification (I) 
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Fig. 3.16:  Number of all habitats influenced by abandonment (Ab) 

 

No Pressures reported at level 3 by FR, UK and RO  explain they are in white (to be confirmed) 

  


























