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Abstract

The European landscape has been changed in the last decades and this process has different
characteristics with different drivers in West and Central East Europe. In this study | analysed
the land cover and land use change in two study areas (Hungary, Schleswig-Holstein) and its
impact on the abundance data of a representative bird species of European agrarian landscapes,
the Eurasian skylark. Generalized Linear Models were used to estimate the land cover effects
in R Statistics software. ArcGis 10.3 were used for the spatial data analysis. Arable lands and
pastures are habitat areas, while the forests, built up areas and water surfaces are the non-
preferred areas of the skylark. According to our findings, the different changes of preferred and
non-preferred land cover categories have strong effect on the population of the skylark in
country and European scale.

Introduction

The land use and land cover (LULC) of the European landscape have been changed
dramatically in the last decades. There are different drivers of the change in West- and Central
East Europe, which have effect on the farmland bird fauna [1] abundance. In West Europe (in
this case Germany) the main driver was the support of the renewable energies, because the
members of the European Union have set up its own climate protection objectives [2,3]. The
biogas energy production has the highest impact on the LULC change, because the feeding of
the biogas power plants requires lots of material, such as manure and energy crops. In the
beginning of the 2000s, Germany has been introduced the new energy law, which support the
transformation of the agricultural landscapes into energy landscapes. These changes reshaped
the land use, landscape structure, landscape pattern which had strong impact on biodiversity[4—
8].

In the Central and East European (CEE) countries, the common agricultural policy of the EU
and the land privatisation in the 1990s caused dramatic landscape changes[1,9,10]. In Hungary
and other CEE (post- socialist) countries have lands with low soil quality and poor agro-
ecological conditions have been abandoned. The land abandonment leads to the arable lands
transformations into non cultivated lands, and spontaneous and fast reforestation of
grasslands[1,11].

Most of the researches are focusing on parcel scale studies and analysing the land use / crop
structure and the abundance of the agricultural fauna. The abundance data of the Eurasian
skylark were used to analyse the impact of the LULC change on the agrarian fauna, because
this species is one of the most characteristic farmland birds of the European agricultural
landscapes. To announce the relationship between the abundance decline of this bird species
and regional land cover change in Europe, it is important to identify the skylark preferred and
non-preferred land cover types.

In this study I used the EU Corine Land Cover databases as land cover dataset. The Eurasian
skylark’s abundance data of the Hungarian Common Bird Monitoring database and the
ornithological working group of Schleswig-Holstein and Hamburg have been accounted. The
following are the objectives of this study: (1) analyse the relationship between the Eurasian
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skylark abundance and the LULC categories based on my previous researches, (2) compare the
proportion of LULC categories in the study areas and (3) to analyse the LULC categories and
LULC change effect on the abundance of the skylark.

Materials and Methods

The basis of my research is the two study areas: At first Hungary, which is located in the
Carpathian Basin in Central Europe. The elevation ranges from 77 m to 1014 m. The most
common land cover type is agricultural area (61%). The second study area is Schleswig-
Holstein Federal state of Germany. This region is surrounded by the Baltic Sea, Denmark and
the North Sea. The climate is humid with an average annal temperature of 8.6 °C and mean
annual precipitation 878 mm. The main land cover type is also agricultural land (41.5%).
Medium-scale land cover data for the two study areas were extracted from the Corine Land
Cover database. It has a scale of 1:100000 and 44 classes of land cover, which 37 are relevant
in Germany and 28 in Hungary[12].

The relationship analysis between the Eurasian skylark abundance data and the LULC
categories was conducted based on ornithological datasets. In Hungary the Hungarian Common
Bird Monitoring Database contains the abundance data and the details of the survey is in the
work of Szép & Nagy (2001)[13]. In Schleswig-Holstein, the skylark data were collected by
the Ornithological Working Group of Schleswig-Holstein and Hamburg. More details about the
survey can be found in the work of Siidbeck et. al 2005[14,15].

The impact of the LULC categories on the abundance of skylark were carried out by
Generalized Linear Models in R statistics. The details of the model can be found in my previous
article Csikés & Szilassi (2020)[16]. | calculated the preferred and non-preferred land cover
types’ proportion in both study areas and compared them[16,17]. Finally, based on the CLC
datasets | analysed the changes of the land cover types. The spatial analyses of the datasets were
executed in ArcGis 10.3 software.

Results and discussion

Table 1 shows the results of the Generalized Linear Model, which describe the preferred and
non-preferred land cover types of the skylark in both study area. The preferred land cover types
are usually covered by low height and low ground cover density plants, which areas suitable
for skylark. The non-preferred land cover categories are not suitable areas for skylark, because
of the height and density of the plants and the composition of the land use types inside the
category[11]. Regarding to the different preferred and non-preferred land cover categories,
landscape changes and landscape structure, forced by different environmental, cultural and
political drivers, have strong effect on the population of the skylark[1].
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Table 1. Results of the Generalized Linear Models based on the study areas, which shows the
preferred and non-preferred land cover types of the Eurasian skylark

Hungary Schleswig-Holstein

Non-preferred Preferred Non-preferred Preferred
L Non-irrigated arable | Discontinuous urban Non-irrigated arable
Construction sites .
land fabric land

Green urban areas Natural grassland Mixed forest Pastures
Fruit trees and berry Water bodies Natural grassland
plantations
Complex cultivation Inland marshes
patterns

Broad-leaved forest
Coniferous forest
Inland marshes

Based on the Table 1. results | calculated and visualised the proportion of the land cover types
in both study area, the Figure 1. and explaining most of them. For example, the case of the
pastures, in Schleswig-Holstein there are lot of pasture area (proportion and number of patches),
because of the dairy production. Discontinuous urban fabric land cover category has higher
proportion in Schleswig-Holstein. Complex cultivation patters also unusual land cover category
in Schleswig-Holstein, but in Hungary it has a high number of patch, while there is a mixed
structure of agriculture, where traditional and intensive farming stand side by side [9]. Because
of the different climate conditions, Fruit trees and berry plantations category is rare in
Schleswig-Holstein as the Mixed Forest category in Hungary because of the different climatic
conditions of the study areas. Figure 2. visualize the spatial characteristics of the preferred and
non-preferred land cover types in Hungary and Schleswig-Holstein.
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Figure 1. Proportion (A) and number of patches (B) of the land cover categories in Hungary
and Schleswig-Holstein
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Figure 2. The spatial characteristics of the main land cover categories of Hungary and
Schleswig-Holstein

Conclusion

In the last decades, the landscape change in Europe, which has an effect on the population of
the agricultural fauna. The Eurasian skylark is an indicator species, so the changes in its
population can predict the population changes of other farmland birds. Generalized Linear
Models presents different land cover categories as preferred and non-preferred land covers.
Landscape changes and landscape structure, influenced by different environmental, cultural and
political drivers, have strong effect on the population of the skylark. In a European wide habitat
modelling, we have to take under consideration that the certain regions have different
environmental and cultural drivers in case of landscape change, which have specific effect on
the population of the skylark.
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