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Abstract Land use and land cover changes (LULCC) are social, climatic and ecolog-
ical changes that take place at multiple spatial and time scales. The study of these 
changes offers us a better understanding of the evolution of the territory and the 
changes that take place in its natural and cultural values. In Europe, the CORINE 
Land Cover (CLC) database is crucially important for monitoring these changes. As 
of today, it includes different maps of the land uses and covers in up to 39 countries, 
drawn in a standardized way. Within the context of the Sustainable Development 
Goals proposed by United Nations Agenda 2030 on Life on Earth, CORINE can 
provide essential information for a full understanding of the current situation of 
Goal 15 (Life on Land) so as to facilitate the design of sustainable policies for spatial 
planning and organization. In this paper, we perform a bibliographical review of the 
use of the CLC database. On the basis of qualitative and quantitative analyses, we 
analyse 77 publications indexed in the Web of Science Core Collection, published 
between 2011 and 2021, which include the word “CORINE” in the title. We observe 
increasing interest in the use of the CLC as a means of tracking the LULCC that 
have taken place and their impact on environmental issues such as deforestation, the 
pressures on protected natural areas and the soil erosion risk, among others. Other 
researchers analyse the CLC itself, assessing its accuracy and applicability with other 
sources and databases. Most of the papers refer to the maps for the years 2000 and 
2006, using Level 3 of the thematic legend to study particular issues or dynamics 
at a local level. As regards the location of the institutions that use the CLC, those 
situated in Spain, Poland and Romania stand out. There were few links between the 
authors of these publications.
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Introduction 

Human beings depend on the Earth for our sustenance and survival. Plants provide 
approximately 80% of human foodstuffs, and agriculture is therefore a very impor-
tant economic resource for many countries. In addition, 30% of the land surface is 
covered by forests, which serve as a habitat for millions of species and provide an 
essential source of clean air and water (United Nations 2022). Land use and land 
cover changes (LULCC), brought about above all by human action, are occurring 
increasingly rapidly, with direct consequences on climate change, biodiversity and 
ecosystem services (Eitelberg et al. 2016). Ellis (2010) defines land cover change as 
any alteration in vegetation, water or soil cover and land use change as an adjustment 
in human activity, related with changes in agriculture, forests, pastures or urban devel-
opment. In the coming decades, humans are expected to continue to change the ways 
in which land is used, in response to pressure from environmental degradation and 
a growing demand for food, animal feed, biofuels and raw materials (De Jong et al. 
2021). In this context, the study of LULCC is an effective way of revealing the inter-
active mechanism between human activities and the natural environment (He et al. 
2022). The modelling of these changes and a greater knowledge of their implications 
are necessary when it comes to drawing up effective planning and environmental 
strategies (Gallardo and Martínez-Vega 2016). 

Sustainable Development Goal number 15 (Goal 15 or SDG 15) refers to “Life 
on Land” and is one of the 17 Sustainable Development Goals (SDGs) established 
by the United Nations in 2015. The objective of SDG 15 is to “Protect, restore 
and promote sustainable use of terrestrial ecosystems, sustainably manage forests, 
combat desertification, and halt and reverse land degradation and halt biodiversity 
loss” (United Nations 2022). Conserving and restoring the use of terrestrial ecosys-
tems, such as forests, wetlands, drylands and mountains, and halting deforestation 
are of vital importance for mitigating the impact of climate change. Urgent steps 
must therefore be taken to reduce the loss of natural habitats and biodiversity, which 
are part of our common heritage (United Nations 2022). 

Within SDG 15, there are 12 targets which are considered critical for achieving the 
main goals. The third of these targets is as follows: “By 2030, combat desertification, 
restore degraded land and soil, including land affected by desertification, drought and 
floods, and strive to achieve a land degradation-neutral world” (UN Women 2022). 
The following indicator has been proposed as a means of assessing the current status 
of this target: “Proportion of land that is degraded over total land area”. Three other 
sub-indicators can also be used by the different countries for monitoring purposes 
and to quantify the proportion of degraded land (United Nations 2017): (a) land 
cover; (b) land productivity; (c) carbon stocks above and below ground.
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Although the land cover products available at a regional scale do not provide the 
right geographic framework to be considered ideal for the study of Target 15, the 
use of regional products at a national scale may offer advantages as a way of better 
characterizing the most important, most specific land covers in each country. One of 
these regional products is the CORINE Land Cover database (CLC), which covers 
the 27 Member States of the European Union and various other European countries. 
These data are based principally on the visual interpretation of satellite images from 
the Landsat, SPOT and Sentinel programmes. The production is decentralized at the 
national level in order to create a uniform land use and land cover map of Europe, 
which provides a complete and consistent set of data for the whole of Europe, in 
vector format. The CLC database is available for the years 1990, 2000, 2006, 2012 
and 2018 (Sims et al. 2021). 

In this regard, over more than 20 years, numerous studies have been carried out 
using this database as a primary or secondary source. In this chapter, we perform a 
specific bibliometric analysis, detailing the publications listed in the Web of Science 
(WoS) that make use of the CLC database over the last 11 years. Bibliometric methods 
have been used to perform a quantitative analysis of written publications, based 
on the identification of the corpus of literature within a given subject area (Elle-
gaard and Wallin 2015). Meta-analyses are able to handle large amounts of literature 
and can provide a summary of a particular field and the heterogeneity of existing 
studies. In addition, systematic literature reviews tend to include between tens and low 
hundreds of papers for review and are suitable for fairly restricted or niche research 
areas (Donthu et al. 2021). In recent years, these methods have become increasingly 
popular, and various software programmes have been developed to facilitate analysis 
(Grant and Booth 2009). 

We summarize the main characteristics of these studies and how they use CLC, 
detailing: (a) their trajectory; (b) the research fields within which they fall; (c) where 
they publish; (d) the number of citations they receive; (e) the subjects they explore; (f) 
the most commonly used words; (g) the institutions to which the authors belong; and 
(h) the relations between them. When analysing how they used the CLC, we looked 
at the cartographic base(s) they used (what year), the level of thematic legend, the 
study areas and its applications and the relationship with the SDG 15 objective. 

CORINE Land Cover Database 

The Coordination of Information of the Environment (CORINE) Land Cover 
programme was created by a resolution of the Council of Ministers of the European 
Union (CE/338/85), dated 27 June 1985, by virtue of which a decision was taken 
to embark on “an experimental project for gathering, coordinating and ensuring the 
consistency of information on the state of the environment and natural resources in 
the Community” (Pérez Martín et al. 2020). 

It provides information about land cover, land use and land cover/use changes 
over time. Its applications include spatial management, forestry management, water
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management, emergency management, etc. Its main characteristics are: It is produced 
by the member states and is coordinated by the European Environment Agency; it 
is a standard, homogenous product covering almost all of Europe, using a vector 
information system with a single polygon layer; it has five versions: 1990, 2000, 2006, 
2012 and 2018, that were produced by assisted photograph interpretation of reference 
images from Landsat 5 or by a generalization of finer national LULC database (1990), 
Landsat 7 (2000), Spot 4/5 and IRS (2006), IRS and Rapid Eye (2012) and Sentinel 
2 (2018) satellites; it has a spatial scale of 1:100.000 and a minimum polygon unit 
of 25 ha—in the case of change polygons, 5 ha-; it is economically sustainable and 
periodically updated (IGN 2018; Pérez et al. 2020). 

The CLC hierarchical nomenclature contains 44 classes divided into three levels of 
thematic detail. These classes were defined via the continuous, joint efforts of experts 
from different European countries who sought to describe all the landscapes existing 
in Europe today. The first level contains five large groups of classes: artificial surfaces, 
agricultural areas, forests and semi-natural areas, wetlands and water bodies. These 
classes are subdivided into a second and third level of detail, and each CLC polygon 
must be classified at the maximum level of detail. Each class is identified with a three-
digit code: the first digit denotes the first level category to which the class belongs, 
the second refers to the second level, and the third the third level (IGN 2018). This 
variety of land use/land cover classes and the fact that there are several maps from 
different years facilitate environmental decision-making, the quantification of loss 
of natural environments, deforestation and fires, the obtaining of urban expansion 
variables, the identification of areas that require protection, etc., at a European level. 
Key issues to monitor and understand if the SDG 15 is to be archived. 

The future of the CORINE Land Cover project is guaranteed by the European 
Union, and the Copernicus Programme is currently developing new methodologies 
and new CLC products that can satisfy current needs. These revolve essentially 
around providing greater geometric and thematic detail. 

Bibliographic Reviews Relating to Land Use/Land Cover 
Change 

There is increasing interest in the land use and land cover changes (LULCC) that 
have taken place in the past and in modelling possible changes that may take place in 
future. It is also important to assess the implications that such changes will have on 
the environment and on society at global, regional and local levels. In association with 
the increase in studies of this kind, the development of software programmes and the 
increasing availability of data online, there has also been an increase in systematic 
reviews and meta-studies relating to LULCC, the factors and the forces behind them 
and their implications and consequences, in order to highlight the advances and the 
opportunities for the future offered by these studies. To cite just a few examples, 
Agarwal et al. (2002) carried out a review of 136 papers to analyse different types
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of land use change models and explore their functionality. Lambin et al. (2003) 
observed the increasing complexity in the development of LULCC models. De Jong 
et al. (2021) analysed 62 case studies in order to report on the conditions and causes 
of land use change conflict. Gomes et al. (2021) detailed 79 papers that related LULC 
futures with their impact on terrestrial ecosystem services. Nedd et al. (2021) carried 
out a review of 146 articles and meta-studies, including definitions of LULCC and its 
classification systems. Or He et al. (2022) detailed the research conducted between 
1990 and 2018 on LULCC summarizing its main characteristics and the progress 
that has been made. 

Specific reviews applied to a specific geographic area can be found in Pham et al. 
(2015), who analysed 17 studies of LULCC in northern and border upland Vietnam; 
in Fernández and Corbelle (2017), who conducted a meta-analysis of 47 studies 
by Spanish and Portuguese researchers on LULCC in the Iberian Peninsula. For 
their part, De Alba-Rosano et al. (2020) analysed 196 papers that referred to this 
topic in Mexico. Ruiz and Sanz-Sánchez (2020) observed the effects and interac-
tions of LULCC in the Mediterranean basin detailed in 23 studies; in the same field 
but focusing on Euro-Mediterranean mountains, Jiménez-Olivencia et al. (2021) 
observed the dynamics in 53 case studies in relation with land use changes, their 
causal factors and their effects on the landscape. 

There are also a number of reviews addressing very specific topics, such as those 
by Méndez-Rojas et al. (2021), who analysed different studies in order to observe 
the influence of land use change on rove beetle diversity, or Sasmito et al. (2019), 
who observed the effect of LULCC on mangrove blue carbon stocks. 

In relation with CORINE, Bielecka and Jenerowicz (2019) published a review of 
873 documents found on the Web of Science (WoS) between 1985 and 2019 that 
used this database in their research in order to highlight the intellectual and cognitive 
structure of its application. 

Methods 

We performed a search of the Web of Science (WoS) Core Collection for papers 
published in the last eleven years (between 1 January 2011 and 31 December 2021), 
in order to analyse documents available in the last decade that can use both older 
(1990) and recent (2018) CLC databases. First, we analysed the temporal trend, how 
many documents where published and the research fields of papers that included the 
word “CORINE” (TS = (corine)) or “CORINE Land Cover” (TS = corine AND 
land AND cover). Due to the limited time available for this study, we decided to 
restrict our selection to publications that included just the word “CORINE” (TS = 
(corine)) in their title. This was based on the assumption that if the authors decided 
to use this word in the title, it was because the CORINE Land Cover database played 
an important role in their research. 

This search was conducted on 14 January 2022, and a total of 79 references 
were obtained. Two of these references dealt with a completely unrelated topic and
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were therefore eliminated, leaving a total of 77 papers. These included articles, book 
chapters and proceedings (see Appendix). 

By means of both quantitative and qualitative analyses and following the Search, 
Appraisal, Synthesis and Analysis (SALSA) analytical framework (Samnani et al. 
2017), we analysed who the authors of these papers were and the institutions to which 
they belonged, observing the possible relations between them. We also observed in 
which journals they were published and the fields of research to which most of these 
publications belonged. Other variables included the most frequently used words. We 
also observed the number of times these articles had been cited in other research 
publications and the relationships between the citations and the authors. 

As regards their use of the CLC database, we analysed the papers contents to 
find out which version(s) of CORINE (dates) and which thematic scale (hierarchical 
level of their legend) they used. We also examined the geographical focus of their 
analyses. Finally, we detailed how they use this cartography and the main topics 
discussed. 

For these purposes, we used the Zotero, Atlas.ti, Excel and VOSviewer soft-
ware programmes. Zotero was used to organize and manage the bibliography. Excel 
enabled us to make simple calculations to obtain quantitative data about the publi-
cations and how they use CLC. Atlas.ti was used to analyse the information quali-
tatively, obtaining word clouds of the words appearing, in this case, in the abstracts 
of these publications. Lastly, VOSviewer was used to observe the relations between 
the different authors, their citations and co-citations and the institutions at which 
they work; the maps were created on the basis of bibliographic data, for which we 
used the doi of the publications. Forty-three of the 77 documents were analysed in 
VOSviewer, choosing a minimum of one or two publications per author. A minimum 
of 10 publications per author was applied in the analysis of the citations. The data 
were entered into the software using crossref, so authors’ names and sources may not 
have a consistent format and may not have been harmonized. In this sense, results of 
the analyses carried out with the VOSViewer should be interpreted with caution. 

Results 

Table 1 shows the number of references found in this database over the study period, 
using the keyword “CORINE” (TS= corine) or the keywords “CORINE Land Cover” 
(TS = corine AND land AND cover) and after broadening the search, going beyond 
just the title of the publication, to include papers that mention them anywhere in the 
text or in the abstract. This produced over 800 publications with the word “CORINE” 
over the last eleven years. This fell to almost 750 with the search for “CORINE Land 
Cover”. About 720 papers contained the word CORINE in the abstract, while 642 
contained the words CORINE Land Cover.

The only filtered results were those relating to the search for the word “CORINE” 
in the title. The broader searches were not filtered, so the results obtained may include
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Table 1 Number of manuscripts published between 2011 and 2021 in the WoS according to the 
keyword or keywords selected and the place where they appear 

Keyword Place Nº publications 

CORINE Whole article 821 

Abstract 720 

Title 79 

CORINE Land Cover Whole article 747 

Abstract 642 

Title 57 

Source the authors

references to CORINE or to CORINE Land Cover that are not related with the topic 
of land uses and covers. 

As regards the research fields within which these publications with the word 
CORINE in the title can be classified, we should highlight Environmental Sciences 
Ecology, with 84 publications, Biodiversity Conservation with 63 and Geography 
with 50 (Fig. 1). 

If we broaden the time period for our search for “CORINE” in the title of the papers 
to include the whole period covered by the CLC database, we obtain 121 publications 
related with this topic. In Fig. 2, we can see how interest in the use of the CLC database

Fig. 1 Research fields and number of publications available in the WoS that contain the word 
“CORINE” in the title published between 2011 and 2021. The size of the rectangles is proportional 
to the number of publications. Drawn up by the authors on the basis of data from the WOS Core 
Collection 
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Fig. 2 Number of publications available in the WoS with the word “CORINE” in the title by time 
period. The total includes meeting abstracts and other unspecified documents. Drawn up by the 
authors. Data from the WOS Core Collection 

has grown, especially from 2004 and 2013, reaching 26 publications between 2019 
and 2021 (28 if we include meeting abstracts and unspecified documents). 

The period analysed in this research runs from 2011 to 2021 in which 77 articles, 
books and review articles were published. This positive trend, with a slight fall 
between 2016 and 2018, is related with advances in the development of the CLC 
cartography, which made more data available and made it easier, for example, to 
make comparisons over time. 

As regards the 77 publications analysed in this research, most of these studies 
were papers published in scientific journals. There were only two book chapters and 
three proceedings, all of which were indexed in the WoS. Table 2 shows the first ten 
journals in which most articles were published. At the top of this list is the journal 
Remote Sensing, which in 2020 published a special issue entitled “CORINE Land 
Cover System: Limits and challenges for territorial studies and planning”. Forty-three 
journals published just one article.

As regards the individual words that were most frequently used in the abstracts 
for these publications, we should highlight “land”, “cover”, “CORINE” and “data” 
(Fig. 3), but there were also many others related with the sources (satellite, Sentinel, 
Landsat), the methods (mapping, model, aggregation, comparison, simulation, accu-
racy), their applicability (erosion, soil, species), land covers/uses (forest, urban, 
agricultural, water, natural), places (watershed, habitat) or consequences (diversity, 
richness, conservation, management).
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Table 2 Journals and number of publications 

Journal Publisher Impact factor (JCR) Publications 

Remote Sensing MDPI 4.848 14 

International Journal of 
Applied Earth Observation 
and Geoinformation 

Elsevier 5.933 6 

Atmospheric Research Elsevier 5.369 2 

Carpathian Journal of Earth 
and Environmental Sciences 

Carpathian Association of 
Environment and Earth 
Sciences 

0.162 2 

International Journal of 
Remote Sensing 

Taylor & Francis 3.151 2 

Journal of Maps Taylor & Francis 2.709 2 

Land MDPI 3.398 2 

Present Environment and 
Sustainable Development 

PESD ESCI 2 

Urbanism Architecture 
Constructions 

Nird Urban-Incerc ESCI 2 

Other – – 43 

It also shows the publisher of the journal and its impact factor in the Journal Citation Report in 
2020 
The authors

Fig. 3 Word cloud of the words found in the abstracts of the publications. Drawn up by the authors
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The Authors 

There were weak relations between the authors of the different publications. There 
were 8 sole-authored publications, representing 10% of the total. Most of the publi-
cations had either two or three authors (42%), while 26% had four or five authors. 
About 22% had more than five authors. As regards the number of affiliations, the 
largest groups were the manuscripts with just one affiliation (38%) and those with 
two or three affiliations (49%), while the manuscripts with four or five different affil-
iations represented just 10% of the total and those with more than five affiliations 
just 3%. Geographically speaking, their affiliation was very local in that 70% of the 
manuscripts were written by authors belonging to institutions from the same country, 
and the remaining 30% were by authors located in two or three different countries. 

As regards the relations between their places of affiliation, if we analyse the 43 
documents selected in VOSViewer using a minimum of one publication per author, 
we observed that there were 20 institutions and that the largest network was made up 
of just five of them (Fig. 4): the Department of Ecology of the University of Alicante 
(Spain), the INIA (Spain), the Department of Biology and Geology, Physics and 
Inorganic Chemistry of the University Rey Juan Carlos (Spain), the Group on Ecology 
and Forest Restoration of the University of Alcalá (Spain) and the Department of 
Geography and the Environment of the University of Aberdeen (United Kingdom). 
There were also two other smaller clusters each made up of three institutions: the 
first contained the Faculty of Science of the University of Zagreb (Croatia), the 
Croatian Natural History Museum and the National Centre for External Evaluation 
of Education (Croatia); the second was made up of the Department of Biology of 
the University of Aveiro (Portugal), the Department of Zoology of the University of 
Salamanca (Spain) and the INIA (Spain).

The next stage was to analyse the relations between authors and co-authors. In 
total, there were 150 authors, who together formed 35 different clusters. The largest 
network was made up of 9 interconnected people: six researchers from the University 
of Warsaw, Poland (Ahmed H Al-Sulttani, Anca Dabija, Marcin Kluczek, Marlena 
Kycko, Edwin Raczko and Bogdan Zagajewski) and three employees from the Carto-
graphic and Geological Institute of Catalonia, Spain (Jordi Corbera, Lydia Pineda 
and Anna Tarda). When the search was restricted to authors who had published at 
least two articles, we obtained 4 clusters (Fig. 5), made up of: (a) D. Băltenau, I. Grig-
orescu, G. Kucsicsa B. Mitrică and E. Popovici, all of whom belong to the Institute 
of Geography, Romanian Academy, Romania; (b) A. de Meij and J.F. Vinuesa, from 
Noveltis, France; (c) I. Cieślak and K. Szuniewicz, from the Faculty of Geodesy, 
Geospatial and Civil Engineering of the University of Warmia and Mazury (Poland); 
(d) and P. Śleszyński, from the Institute of Geography and Spatial Organization of 
the Polish Academy of Sciences (Poland).
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Fig. 4 Biggest cluster between organizations and co-authorship. Drawn up by the authors

Analysis of the Citations 

As regards citations, these articles, book chapters and proceedings have so far been 
cited on 1152 occasions (1052 not including self-citations). Eight of the publications 
have never been cited. This gives an average per publication of 14.05 citations. 
The most cited publication is the book chapter by Büttner (2014) with a total of 89 
citations, detailing the main characteristics of CLC, and how it has evolved over time 
with the production of the first three databases and their accuracies. This is followed 
by the article by Baltzer et al. (2015) with 87 citations, in which they demonstrate the 
validity of Sentinel-1A images for discriminating several CLC classes and monitoring 
cloud-covered regions. Perez-Hoyos et al. (2012) received 54 citations for an article 
that provides a methodology for comparing global land cover maps that allows for 
differences in the legend definitions, using CLC, GLC2000, MODIS land cover and 
GlobCover. The paper by Gallego et al. (2011) also received 54 citations, in which 
they compare the disaggregation methods used to produce a dasymetric population 
density grid of the EU, using CLC as ancillary information. Lastly, the fifth most 
cited publication (with 51 citations) was a paper by Díaz-Pacheco and Gutierrez 
(2014), in which the authors analysed the limitations of CLC for monitoring urban 
land use dynamics. Figure 6 shows the publications and citations on an annual basis 
over the period analysed. The maximum was achieved in 2021 in which 13 articles 
were published and 260 citations were received.

We then looked at the co-citations, in other words the citations within each article 
of any of the other articles analysed. If from the total of 803 authors (those who wrote
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Fig. 5 Relation between authors and co-authors with a minimum of two documents per author. 
Drawn up by the  authors

Fig. 6 Annual number of publications that contain CORINE in their title and the citations thereof 
over the period 2011–2021 WOS Core Collection
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Fig. 7 Cluster between cited authors and co-citations. Drawn up by the authors 

the articles plus those cited in the bibliography), we select those with 10 or more 
citations, we obtain a single cluster made up of three subclusters, as can be seen in 
Fig. 7. 

This cluster is made up of R.G. Pontius Jr. (Clark University, USA), in blue; A. De 
Meij (Noveltis, France) and G. Büttner (European Environment Agency), in black; 
and J. Feranec (Slovak Academy of Sciences, Slovakia) and A.I. Petrişor (Ion Mincu 
University of Architecture and Urbanism, Romania), in green. 

The Use of the CLC Database 

A very wide range of topics are explored in these articles. These range from a 
detailed study of the characteristics of the CLC database to the production of its 
cartography or of more detailed maps based on this cartography. Figure 8 shows the 
topics analysed in these research studies. Many authors use the CLC database for 
LULCC and environmental changes. The second most frequently used topic focused 
on the accuracy of the database itself (including its thematic quality) or in comparison 
with other data sources on land use change at a global or local level (third topic). 
Lastly, a few publications centred on the production of its cartographic base and one 
article made a systematic review of the different applications of CLC.

More specially, the authors use the CLC to identify LULC changes, their patterns 
and causes, or to draw up predictive scenarios. They also use them to analyse defor-
estation, urban development and sprawl, green infrastructure, the dynamics in agri-
cultural lands, pressures on Natura 2000 sites or to analyse the urban-rural gradient. 
They also examine CLC’s potential for observing dynamics at a micro-scale or in
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Fig. 8 Topics analysed by the authors. Drawn up by the authors

watersheds or for assessing soil erosion risk, the floristic composition, water quality 
or the capacity of CLC to separate vascular plant assemblages or to estimate and 
predict the richness of fauna communities. CLC has also been used to estimate soil 
organic carbon stocks, wildfire occurrence, potential vehicle speed and to predict 
food production. The authors were also interested in proposing new vegetation or 
fragmentation indices and new urban indicators and in assessing the applicability 
of CLC as a basis for climate simulations, population densities or for the Water 
Research and Forecasting (WRF) model. Monitoring of all these processes provides 
us indicators to analyse the progress made towards the achievement of the SDG 15, 
which aims to protect, restore and promote sustainable use of terrestrial ecosystems, 
sustainably manage forest, combat desertification, halt and reverse land degradation 
and halt biodiversity loss. 

Other authors assess the accuracy of CLC via the aggregation of its thematic legend 
or by making comparisons with other cartographic databases or with products derived 
from satellite images, in order to evaluate their potential, their misclassifications, 
their limitations for monitoring certain land uses and covers or their discrepancies. 
These include Urban Atlas, GLG2000, Global Land Cover Characterization database 
(GLCC), LUCAS survey, ESA Climate Change Initiative on Land Cover (CCI-LC), 
ESA GlobCover and SIOSE or data from Sentinel, MODIS or Landsat images. They 
also made comparisons with LiDAR, Shuttle Radar Topography (STRM) sources and 
with national statistical databases and even field data photographs from platforms 
such as Flickr and Panoramio. 

As regards the use of CLC maps, 56% of these studies used the maps for 2006 and 
47% used those for the year 2000. These percentages were slightly lower when we 
looked at the maps for 1990 (26%), 2012 (25%) and the most recent one, 2018 (23%). 
It is important to bear in mind that 46% of the studies used more than one map; in 
other words, they made comparisons between the maps and observed the evolution 
of certain land covers/uses over time. In addition, the most frequently used hierarchal
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Table 3 Number of 
publications according to the 
different thematic legends of 
CLC and the different 
versions of the database 
(years) used 

Legend level Number Year Number 

CLC 1 14 1990 20 

CLC 2 15 2000 36 

CLC 3 51 2006 43 

CLC 4 or 5 3 2015 19 

Reclassification 30 2018 18 

The authors 

level was Level 3, which was used by 66% of the articles. This was followed by Level 
2 and Level 1 with 19% and 18%, respectively, and lastly by Level 4, which was 
used in 4% of the articles. Once again, it is important to bear in mind that a single 
study may use various different thematic scales. Furthermore, in 30% of the studies, 
the authors carried out a reclassification of the categories, normally on the basis of 
CLC Level 3, so as to adjust them to the subject they were researching (Table 3). 

In this sense, it is important to remember that 57% of the studies were made at a 
local scale, 29% at national and 10% regional. The countries which concentrated most 
of these studies were Poland and Romania with nine and eight studies, respectively, 
and Italy, Spain and Turkey with six studies each. 

Discussion and Conclusions 

Bearing in mind that three-quarters of the ice-free land surface is used or managed by 
humans and that many land systems have constrained future options, due to land use 
changes that crossed critical thresholds and created path dependence (Meyfroidt et al. 
2022), the knowledge of LULCC and its drivers, impacts and responses are essential 
for achieving sustainable development and the SDGs, and in particular SDG 15. 
In this sense, cartographic databases developed according to standardized methods 
at different points in time, such as CLC, play an essential role in expanding our 
knowledge of these issues and monitoring past and future trajectories. To this end, 
there are various studies (Hinz et al. 2020; Cao et al. 2022) that focus on constructing 
future LULCC scenarios in relation with the SDGs in order to assess the trade-offs 
and their implications. 

Our review focused on a Europe-centred cartography (CORINE). The bibliometric 
analysis of the 77 publications obtained in our search highlights the growing interest 
in the use of CLC in order to gain a clearer picture of land use and land cover 
change in different parts of Europe and its impact on different environmental issues. 
Most of the studies we analysed dealt with subjects such as urban growth and the 
reduction in agricultural land, while also displaying interest in the relation between 
these LULCC and soil erosion, their effects on flora and fauna dynamics and their
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impact on protected natural spaces. The accuracy and disagreement of CLC have 
also been assessed, as has its applicability with other LULC sources and databases 
or with climate models. 

Most of these studies use the cartography for 2000 and 2006 and almost half of 
them used more than one time point. Over 60% of the studies used Level 3 of the 
thematic legend, and a third of them reclassified this legend in order to be able to 
carry out their analyses. Over half used CLC to make a local study, while almost a 
third worked at a national scale and only 10% at a regional scale. 

As regards the journals in which they were published, we should highlight a special 
issue of Remote Sensing Journal. The second most popular journal was the Journal 
of Applied Earth Observation and Geoinformation. In most cases, the publications 
were written by two or three authors who work in one, two or three institutions in 
the same country. The relationship between the authors of these publications was in 
general quite weak. 

The results obtained coincide with the bibliometric analyses and the systematic 
analyses conducted by other scholars (Gomes et al. 2021; He et al.  2022), who 
highlighted an upwards trend in publications in relation with LULCC studies. This 
is also evident in the review of CLC by Bielecka and Jenerowicz (2019) in which 
they highlight this trend. They also found similar results in terms of the main topics 
analysed (forest fragmentation, soil erosion and loss, agriculture, urbanization or 
accuracy), although differences can be observed in relation to the authors and their 
publications, as their article had a broader time spectrum (1989–2019) and analysed 
more publications than ours. 

Our study has an obvious limitation in that we only selected articles with the word 
“CORINE” in the title. It also has a limited timeframe in that we selected the papers 
published in the last 11 years. Lastly, there is a limitation in the use of databases, as 
the search was restricted to the Web of Science Core Collection. If we were to widen 
the search to other databases such as Scopus or Google Scholar or if we were to 
extend the timeframe, different results might be obtained. We believe that a broader 
systematic review which encompasses other bibliographic databases and a longer 
timeframe is necessary in order to verify the interest and the use made by scientists 
of the CLC database. As we have previously stated, it is also important to make clear 
that the results of the analyses carried out with the VOSViewer should be interpreted 
with caution, in that as they were introduced with crossref the authors’ names and 
sources may not have a consistent format and may not have been harmonized. 

Finally, we want to point out that in our selection, there is lack of papers that 
focus on the use of CLC for policy development or land use, urban or environmental 
planning in order to offer ways to respond to these changes and challenges. The 
Sustainable Development Goals for 2030 can only be realized with effective policies, 
developed according to the specific assets, the cultural background, the resources and 
criticalities of each country (Bellantuono et al. 2022), and as De Wit and Verheye 
(2009) make clear, sustainable development approaches may only be put into practice 
if there is a political will to do so. Therefore, for the achievement of SDG 15, 
it is also necessary to strengthen the means of implementation and revitalize the 
multistakeholder and voluntary commitments specified in SDG 17.
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land-use changes and its impacts on terrestrial ecosystems services: a review. Sci Total Environ 
781:146716. https://doi.org/10.1016/j.scitotenv.2021.146716 

Grant JJ, Booth A (2009) A typology of reviews: an analysis of 14 review types and associated 
methodologies. Health Info Libr J 26(2):91–108. https://doi.org/10.1111/j.1471-1842.2009.008 
48.x 

He C, Zhang J, Lui Z, Huang Q (2022) Characteristics and progress of land use/cover change research 
during 1990–2018. J Geogr Sci 32:537–559. https://doi.org/10.1007/s11442-022-1960-2 

Hinz R, Sulser TB, Huefner R, Mason-D’Croz D, Dunston S, Nautiyal S, Ringler C, Schuengel J, 
Tikhile P, Wimmer F, Schaldach R (2020) Agricultural development of land use change in India: 
a scenario analysis of trade-offs between UN Sustainable development Goals (SDGs). Earth’s 
Future 8(2):1–19. https://doi.org/10.1029/2019EF001287 

Instituto Geográfico Nacional (2018) El programa Copernicus aplicado a la producción y gestión de 
la información geoespacial. CORINE Land Cover https://www.ign.es/web/resources/docs/IGN 
Cnig/actividades/OBS/Programa_Marco_Copernicus_User_Uptake/9_Corine_Land_Cover.pdf 

Jiménez-Olivencia Y, Ibáñez-Jiménez A, Porcel-Rodríguez L, Zimmerer K (2021) Land use change 
dynamics in Euro-mediterranean mountain regions: driving forces and consequences for the 
landscape. Land Use Policy 109:105721. https://doi.org/10.1016/j.landusepol.2021.105721 

Lambin EF, Geist HJ, Lepers E (2003) Dynamics of land-use and land-cover change in Tropical 
Regions. Annu Rev Environ Resour 28:205–241. https://doi.org/10.1146/annurev.energy.28.050 
302.105459 

Méndez-Rojas DM, Cultid-Medina C, Escobar F (2021) Influence of land use change on rove beetle 
diversity: a systematic review and global meta-analysis of a mega-diverse insect group. Ecol Ind 
121:107239. https://doi.org/10.1016/j.ecolind.2020.107239 

Meyfroidt P, de Bremond A, Ryan CM, Archer E, Aspinall R, Chhabra A et al (2022) Ten facts 
about land systems for sustainability. PNAS 119(7):e201927118. https://doi.org/10.1073/pnas. 
2109217118 

Nedd R, Light K, Owens M, James N, Johnson E, Anandhi A (2021) A synthesis of land use/land 
cover studies: definitions, classification systems, meta-studies, challenges and knowledge gaps 
on a global landscape. Land 10:994. https://doi.org/10.3390/land10090994 

ONU Mujeres (2022) Las mujeres y los Objetivos de Desarrollo Sostenible (ODS). https://www. 
unwomen.org/es/news/in-focus/women-and-the-sdgs/sdg-15-life-on-land 

Pérez Martín B, Serna Martínez AR, Delgado Hernández J, Caballero García ME, Villa Alcázar G 
(2020) El Programa Copernicus para la monitorización del territorio y los Objetivos del Desarrollo 
Sostenible. Centro Nacional De Información Geográfica, Madrid. https://doi.org/10.7419/162.13. 
2020 

Perez-Hoyos A, Garcia-Haro FJ, San-Miguel-Ayanz J (2012) Conventional and fuzzy comparisons 
of large scale land cover products: application to CORINE, GLC2000, MODIS and GlobCover 
in Europe. ISPRS J Photogramm Remote Sens 74:185–201. https://doi.org/10.1016/j.isprsjprs. 
2012.09.006 

Pham T, Turner S, Trincsi K (2015) Applying a systematic review to land use land cover change in 
northern upland Vietnam: the missing case of the borderlands. Geogr Res 53(4):419–435. https:// 
doi.org/10.1111/1745-5871.12133 

Ruiz I, Sanz-Sánchez MJ (2020) Effects of historical land-use change in the Mediterranean 
environment. Sci Total Environ 732:139315. https://doi.org/10.1016/j.scitotenv.2020.139315 

Samnani SS, Vaska M, Ahmed S, Turin TC (2017) Review typology: the basic types of reviews 
for synthesizing evidence for the purpose of knowledge translation. J Coll Physicians Surg Pak 
27(10):635–641 

Sasmito SD, Taillardat P, Clendenning JN, Cameron C, Friess DA, Murdiyarso D, Hutley LB (2019) 
Effect of land-use and land-cover change on mangrove blue carbon: a systematic review. Glob 
Change Biol 25(12):4291–4302. https://doi.org/10.1111/gcb.14774 

Sims NC, Newnham GJ, England JR, Guerschman J, Cox SJD, Roxburgh SH, Viscarra Rossel RA, 
Fritz S, Wheeler I (2021) Good practice guidance. SDG Indicator 15.3.1, proportion of land that

https://doi.org/10.1016/j.scitotenv.2021.146716
https://doi.org/10.1111/j.1471-1842.2009.00848.x
https://doi.org/10.1111/j.1471-1842.2009.00848.x
https://doi.org/10.1007/s11442-022-1960-2
https://doi.org/10.1029/2019EF001287
https://www.ign.es/web/resources/docs/IGNCnig/actividades/OBS/Programa_Marco_Copernicus_User_Uptake/9_Corine_Land_Cover.pdf
https://www.ign.es/web/resources/docs/IGNCnig/actividades/OBS/Programa_Marco_Copernicus_User_Uptake/9_Corine_Land_Cover.pdf
https://doi.org/10.1016/j.landusepol.2021.105721
https://doi.org/10.1146/annurev.energy.28.050302.105459
https://doi.org/10.1146/annurev.energy.28.050302.105459
https://doi.org/10.1016/j.ecolind.2020.107239
https://doi.org/10.1073/pnas.2109217118
https://doi.org/10.1073/pnas.2109217118
https://doi.org/10.3390/land10090994
https://www.unwomen.org/es/news/in-focus/women-and-the-sdgs/sdg-15-life-on-land
https://www.unwomen.org/es/news/in-focus/women-and-the-sdgs/sdg-15-life-on-land
https://doi.org/10.7419/162.13.2020
https://doi.org/10.7419/162.13.2020
https://doi.org/10.1016/j.isprsjprs.2012.09.006
https://doi.org/10.1016/j.isprsjprs.2012.09.006
https://doi.org/10.1111/1745-5871.12133
https://doi.org/10.1111/1745-5871.12133
https://doi.org/10.1016/j.scitotenv.2020.139315
https://doi.org/10.1111/gcb.14774


Using the European CORINE Land Cover Database: A 2011–2021 … 321

is degraded over total land area. Version 2.0. United Nations convention to combat desertification, 
Bonn 

United Nations (2017) Good practice guidance for assessing UN sustainable development goal 
indicator 15.3.1: proportion of land that is degraded over total land area. Annex 1: land cover 
and land cover change. https://unstats.un.org/unsd/envaccounting/ceea/meetings/twelfth_meet 
ing/UNCCD_Annex1_Landcover_20170421.pdf 

United Nations (2022) Goal 15. https://sdgs.un.org/goals/goal15 

Appendix 

Akturk, E., Guney, K., 2021. Vegetation Cover Change Analysis of Phytogeographic Regions of 
Turkey Based on CORINE Land Cover Datasets from 1990 to 2018. Kastamonu University 
Journal of Forestry Faculty 21, 150–164. https://doi.org/10.17475/kastorman.1000406 

Alexandridis, T.K., Oikonomakis, N., Gitas, I.Z., Eskridge, K.M., Silleos, N.G., 2014. The perfor-
mance of vegetation indices for operational monitoring of CORINE vegetation types. International 
Journal of Remote Sensing 35, 3268–3285. https://doi.org/10.1080/01431161.2014.902548 

Amici, V., Filibeck, G., Rocchini, D., Geri, F., Landi, S., Giorgini, D., Scoppola, A., Chiarucci, A., 
2018. Are CORINE land cover classes reliable proxies of plant species assemblages? A test in 
Mediterranean forest landscapes. Plant Biosystems 152, 994–1001. https://doi.org/10.1080/112 
63504.2017.1407372 

Anaya-Romero, M., Pino, R., Moreira, J.M., Munoz-Rojas, M., de la Rosa, D., 2011. Analysis of 
soil capability versus land use change by using CORINE land cover and MicroLEIS. International 
Agrophysics 25, 395–398. 

Atesoglu, A., 2016. Investigation of accuracy of CORINE 2006 land cover data used in watershed 
studies. Journal of the Faculty of Forestry-Istanbul University 66, 173–183. https://doi.org/10. 
17099/jffiu.21070 

Aune-Lundberg, L., Strand, G.-H., 2021. The content and accuracy of the CORINE Land Cover 
dataset for Norway. International Journal of Applied Earth Observation and Geoinformation 96, 
102266. https://doi.org/10.1016/j.jag.2020.102266 

Balado, J., Arias, P., Diaz-Vilarino, L., Gonzalez-deSantos, L.M., 2018. Automatic CORINE land 
cover classification from airborne LIDAR data. Knowledge-Based and Intelligent Information & 
Engineering Systems (kes-2018) 126, 186–194. https://doi.org/10.1016/j.procs.2018.07.222 

Balzter, H., Cole, B., Thiel, C., Schmullius, C., 2015. Mapping CORINE Land Cover from Sentinel-
1A SAR and SRTM Digital Elevation Model Data using Random Forests. Remote Sensing 7, 
14876–14898. https://doi.org/10.3390/rs71114876 

Barreira Gonzalez, P., Gonzalez Cascon, V., Bosque Sendra, J., 2012. Thematic error detection in 
the CORINE Land Cover through the study of changes: Community of Madrid (2000-2006). 
Estudios Geograficos 73, 7–34. https://doi.org/10.3989/estgeogr.201201 

Baudoux, L., Inglada, J., Mallet, C., 2021. Toward a Yearly Country-Scale CORINE Land-Cover 
Map without Using Images: A Map Translation Approach. Remote Sensing 13, 1060. https://doi. 
org/10.3390/rs13061060 

Bielecka, E., Jenerowicz, A., 2019. Intellectual Structure of CORINE Land Cover Research Appli-
cations in Web of Science: A Europe-Wide Review. Remote Sensing 11, 2017. https://doi.org/ 
10.3390/rs11172017 

Bosch, J., Peris, S., Fonseca, C., Martinez, M., De La Torre, A., Iglesias, I., Munoz, M.J., 2012. 
Distribution, abundance and density of the wild boar on the Iberian Peninsula, based on the 
CORINE program and hunting statistics. Folia Zoologica 61, 138–151. https://doi.org/10.25225/ 
fozo.v61.i2.a7.2012 

Buttner, G., 2014. CORINE Land Cover and Land Cover Change Products, Land Use and Land 
Cover Mapping in Europe: Practices & Trends. https://doi.org/10.1007/978-94-007-7969-3_5

https://unstats.un.org/unsd/envaccounting/ceea/meetings/twelfth_meeting/UNCCD_Annex1_Landcover_20170421.pdf
https://unstats.un.org/unsd/envaccounting/ceea/meetings/twelfth_meeting/UNCCD_Annex1_Landcover_20170421.pdf
https://sdgs.un.org/goals/goal15
https://doi.org/10.17475/kastorman.1000406
https://doi.org/10.1080/01431161.2014.902548
https://doi.org/10.1080/11263504.2017.1407372
https://doi.org/10.1080/11263504.2017.1407372
https://doi.org/10.17099/jffiu.21070
https://doi.org/10.17099/jffiu.21070
https://doi.org/10.1016/j.jag.2020.102266
https://doi.org/10.1016/j.procs.2018.07.222
https://doi.org/10.3390/rs71114876
https://doi.org/10.3989/estgeogr.201201
https://doi.org/10.3390/rs13061060
https://doi.org/10.3390/rs13061060
https://doi.org/10.3390/rs11172017
https://doi.org/10.3390/rs11172017
https://doi.org/10.25225/fozo.v61.i2.a7.2012
https://doi.org/10.25225/fozo.v61.i2.a7.2012
https://doi.org/10.1007/978-94-007-7969-3_5


322 M. Gallardo and D. Cocero

Castanho, R.A., Naranjo Gomez, J.M., Vulevic, A., Couto, G., 2021. The Land-Use Change 
Dynamics Based on the CORINE Data in the Period 1990-2018 in the European Archipelagos 
of the Macaronesia Region: Azores, Canary Islands, and Madeira. Isprs International Journal of 
Geo-Information 10, 342. https://doi.org/10.3390/ijgi10050342 

Cieslak, I., Bilozor, A., Szuniewicz, K., 2020. The Use of the CORINE Land Cover (CLC) Database 
for Analyzing Urban Sprawl. Remote Sensing 12, 282. https://doi.org/10.3390/rs12020282 

Cieslak, I., Szuniewicz, K., Pawlewicz, K., Czyza, S., 2017. Land Use Changes Monitoring 
with CORINE Land Cover Data. World Multidisciplinary Civil Engineering-Architecture-Urban 
Planning Symposium -Wmcaus 245, 052049. https://doi.org/10.1088/1757-899X/245/5/052049 

Cole, B., Smith, G., Balzter, H., 2018. Acceleration and fragmentation of CORINE land cover 
changes in the United Kingdom from 2006-2012 detected by Copernicus IMAGE2012 satellite 
data. International Journal of Applied Earth Observation and Geoinformation 73, 107–122. https:// 
doi.org/10.1016/j.jag.2018.06.003 

Dabija, A., Kluczek, M., Zagajewski, B., Raczko, E., Kycko, M., Al-Sulttani, A.H., Tarda, A., 
Pineda, L., Corbera, J., 2021. Comparison of Support Vector Machines and Random Forests for 
Corine Land Cover Mapping. Remote Sensing 13, 777. https://doi.org/10.3390/rs13040777 

De Meij, A., Bossioli, E., Penard, C., Vinuesa, J.F., Price, I., 2015. The effect of SRTM and 
Corine Land Cover data on calculated gas and PM10 concentrations in WRF-Chem. Atmospheric 
Environment 101, 177–193. https://doi.org/10.1016/j.atmosenv.2014.11.033 

De Meij, A., Vinuesa, J.F., 2014. Impact of SRTM and Corine Land Cover data on meteorological 
parameters using WRF. Atmospheric Research 143, 351–370. https://doi.org/10.1016/j.atmosres. 
2014.03.004 

Demirkan, D.C., Koz, A., Duzguna, H.S., 2020. Hierarchical classification of Sentinel 2-a images 
for land use and land cover mapping and its use for the CORINE system. Journal of Applied 
Remote Sensing 14, 026524. https://doi.org/10.1117/1.JRS.14.026524 

Diaz-Pacheco, J., Gutierrez, J., 2014. Exploring the limitations of CORINE Land Cover for moni-
toring urban land-use dynamics in metropolitan areas. Journal of Land Use Science 9, 243–259. 
https://doi.org/10.1080/1747423X.2012.761736 

Dinc, G., Gul, A., 2021. Estimation of the future land cover using Corine Land Cover data Estimation 
of the future land cover. Tema-Journal of Land Use Mobility and Environment 14, 177–188. 
https://doi.org/10.6092/1970-9870/7671 

Dindaroglu, T., Canpolat, M.Y., 2013. Determination of Real and Potential Erosion Risk Areas in 
Kuzgun Dam Watershed, Erzurum. Kahramanmaras Sutcu Imam University Journal of Natural 
Sciences 16, 8–15. 

Dzieszko, P., 2014. LAND-COVER MODELLING USING CORINE LAND COVER DATA AND 
MULTI-LAYER PERCEPTRON. Quaestiones Geographicae 33, 5–22. https://doi.org/10.2478/ 
quageo-2014-0004 

Estima, J., Painho, M., 2014. Photo Based (V)olunteered Geographic Information Initiatives: A 
Comparative Study of their Suitability for Helping Quality Control of Corine Land Cover. Inter-
national Journal of Agricultural and Environmental Information Systems 5, 73–89. https://doi. 
org/10.4018/ijaeis.2014070105 

Faltan, V., Petrovic, F., Otahel, J., Feranec, J., Druga, M., Hruska, M., Novacek, J., Solar, V., 
Mechurova, V., 2020. Comparison of CORINE Land Cover Data with National Statistics and the 
Possibility to Record This Data on a Local Scale-Case Studies from Slovakia. Remote Sensing 
12, 2484. https://doi.org/10.3390/rs12152484 

Gallego, F.J., Batista, F., Rocha, C., Mubareka, S., 2011. Disaggregating population density of the 
European Union with CORINE land cover. International Journal of Geographical Information 
Science 25, 2051–2069. https://doi.org/10.1080/13658816.2011.583653 

Gao, Y., Weiher, S., Markkanen, T., Pietikainen, J.-P., Gregow, H., Henttonen, H.M., Jacob, D., 
Laaksonen, A., 2015. Implementation of the CORINE land use classification in the regional 
climate model REMO. Boreal Environment Research 20, 261–282 

Garcia-Alvarez, D., Camacho Olmedo, M.T., 2017. Changes in the methodology used in the produc-
tion of the Spanish CORINE: Uncertainty analysis of the new maps. International Journal of

https://doi.org/10.3390/ijgi10050342
https://doi.org/10.3390/rs12020282
https://doi.org/10.1088/1757-899X/245/5/052049
https://doi.org/10.1016/j.jag.2018.06.003
https://doi.org/10.1016/j.jag.2018.06.003
https://doi.org/10.3390/rs13040777
https://doi.org/10.1016/j.atmosenv.2014.11.033
https://doi.org/10.1016/j.atmosres.2014.03.004
https://doi.org/10.1016/j.atmosres.2014.03.004
https://doi.org/10.1117/1.JRS.14.026524
https://doi.org/10.1080/1747423X.2012.761736
https://doi.org/10.6092/1970-9870/7671
https://doi.org/10.2478/quageo-2014-0004
https://doi.org/10.2478/quageo-2014-0004
https://doi.org/10.4018/ijaeis.2014070105
https://doi.org/10.4018/ijaeis.2014070105
https://doi.org/10.3390/rs12152484
https://doi.org/10.1080/13658816.2011.583653


Using the European CORINE Land Cover Database: A 2011–2021 … 323

Applied Earth Observation and Geoinformation 63, 55–67. https://doi.org/10.1016/j.jag.2017. 
07.001 

Garcia-Perez, M.A., Sanchez-Rodriguez, E., Canero-Reinoso, F.M., Rodriguez-Galiano, V., 2020. 
Predictive modelling of wheat yield from vegetation index time series in Spain: assessing the use 
of Corine Land Cover and CAP statistics to obtain crop masks. Remote Sensing for Agriculture, 
Ecosystems, and Hydrology Xxii 11528, 115280B. https://doi.org/10.1117/12.2574019 

Gemitzi, A., Albarakat, R., Kratouna, F., Lakshmi, V., 2021. Land cover and vegetation carbon 
stock changes in Greece: A 29-year assessment based on CORINE and Landsat land cover data. 
Science of the Total Environment 786, 147408. https://doi.org/10.1016/j.scitotenv.2021.147408 

Gencer, M., Basayigit, L., Akgul, M., 2015. CORINE Land Use Classification of Egirdir Lake 
Protection Zones. Journal of Agricultural Sciences-Tarim Bilimleri Dergisi 21, 26–38. https:// 
doi.org/10.1501/Tarimbil_0000001306 

Genel, O.A., Guan, C., 2021. Assessing Urbanization Dynamics in Turkey’s Marmara Region Using 
CORINE Data between 2006 and 2018. Remote Sensing 13, 664. https://doi.org/10.3390/rs1304 
0664 

Giallonardo, T., Landi, M., Frignani, F., Geri, F., Lastrucci, L., Angiolini, C., 2011. CORINE 
land cover and floristic variation in a Mediterranean wetland. Environmental Monitoring and 
Assessment 182, 141–154. https://doi.org/10.1007/s10661-010-1865-x 

Jovanovic, M.M., Milanovic, M.M., Zorn, M., 2018. The use of NDVI and CORINE Land Cover 
databases for forest management in Serbia. Acta Geographica Slovenica-Geografski Zbornik 58, 
109–123. https://doi.org/10.3986/AGS.818 

Kallimanis, A.S., Koutsias, N., 2013. Geographical patterns of Corine land cover diversity across 
Europe: The effect of grain size and thematic resolution. Progress in Physical Geography-Earth 
and Environment 37, 161–177. https://doi.org/10.1177/0309133312465303 

Kucsicsa, G., Popovici, E.-A., Balteanu, D., Grigorescu, I., Dumitrascu, M., Mitrica, B., 2019. 
Future land use/cover changes in Romania: regional simulations based on CLUE-S model and 
CORINE land cover database. Landscape and Ecological Engineering 15, 75–90. https://doi.org/ 
10.1007/s11355-018-0362-1 

Mag, Z., Szep, T., Nagy, K., Standovar, T., 2011. Modelling forest bird community richness using 
CORINE land cover data: a study at the landscape scale in Hungary. Community Ecology 12, 
241–248. https://doi.org/10.1556/ComEc.12.2011.2.13 

Martinez-Fernandez, J., Ruiz-Benito, P., Bonet, A., Gomez, C., 2019. Methodological variations in 
the production of CORINE land cover and consequences for long-term land cover change studies. 
The case of Spain. International Journal of Remote Sensing 40, 8914–8932. https://doi.org/10. 
1080/01431161.2019.1624864 

Matysik, M., Absalon, D., Habel, M., Maerker, M., 2020. Surface Water Quality Analysis Using 
CORINE Data: An Application to Assess Reservoirs in Poland. Remote Sensing 12, 979. https:// 
doi.org/10.3390/rs12060979 

Myga-Piatek, U., Zemla-Siesicka, A., Pukowiec-Kurda, K., Sobala, M., Nita, J., 2021. Is There 
Urban Landscape in Metropolitan Areas? An Unobvious Answer Based on Corine Land Cover 
Analyses. Land 10, 51. https://doi.org/10.3390/land10010051 

Naranjo Gomez, J.M., Lousada, S., Velarde, J.G., Castanho, R.A., Loures, L., 2020. Land-Use 
Changes in the Canary Archipelago Using the CORINE Data: A Retrospective Analysis. Land 
9, 232. https://doi.org/10.3390/land9070232 

Pazur, R., Otahel’, J., Maretta, M., 2015. The distribution of selected CORINE land cover classes in 
different natural landscapes in Slovakia: Methodological framework and applications. Moravian 
Geographical Reports 23, 45–56. https://doi.org/10.1515/mgr-2015-0005 

Perez-Hoyos, A., Garcia-Haro, F.J., San-Miguel-Ayanz, J., 2012. Conventional and fuzzy compar-
isons of large scale land cover products: Application to CORINE, GLC2000, MODIS and Glob-
Cover in Europe. Isprs Journal of Photogrammetry and Remote Sensing 74, 185–201. https://doi. 
org/10.1016/j.isprsjprs.2012.09.006 

Perez-Hoyos, A., Javier Garcia-Haro, F., Valcarcel, N., 2014. Incorporating Sub-Dominant Classes 
in the Accuracy Assessment of Large-Area Land Cover Products: Application to GlobCover,

https://doi.org/10.1016/j.jag.2017.07.001
https://doi.org/10.1016/j.jag.2017.07.001
https://doi.org/10.1117/12.2574019
https://doi.org/10.1016/j.scitotenv.2021.147408
https://doi.org/10.1501/Tarimbil_0000001306
https://doi.org/10.1501/Tarimbil_0000001306
https://doi.org/10.3390/rs13040664
https://doi.org/10.3390/rs13040664
https://doi.org/10.1007/s10661-010-1865-x
https://doi.org/10.3986/AGS.818
https://doi.org/10.1177/0309133312465303
https://doi.org/10.1007/s11355-018-0362-1
https://doi.org/10.1007/s11355-018-0362-1
https://doi.org/10.1556/ComEc.12.2011.2.13
https://doi.org/10.1080/01431161.2019.1624864
https://doi.org/10.1080/01431161.2019.1624864
https://doi.org/10.3390/rs12060979
https://doi.org/10.3390/rs12060979
https://doi.org/10.3390/land10010051
https://doi.org/10.3390/land9070232
https://doi.org/10.1515/mgr-2015-0005
https://doi.org/10.1016/j.isprsjprs.2012.09.006
https://doi.org/10.1016/j.isprsjprs.2012.09.006


324 M. Gallardo and D. Cocero

MODISLC, GLC2000 and CORINE in Spain. Ieee Journal of Selected Topics in Applied Earth 
Observations and Remote Sensing 7, 187–205. https://doi.org/10.1109/JSTARS.2013.2258659 

Petrisor, A.-I., 2015a. Assessment of the green infrastructure of Bucharest using CORINE and 
Urban Atlas data. Urbanism Architecture Constructions 6, 19–24. 

Petrisor, A.-I., 2015b. Using CORINE data to look at deforestation in Romania: Distribution & 
possible consequences. Urbanism Architecture Constructions 6, 83–90. 

Petrisor, A.-I., Grigorovschi, M., Meita, V., Simion-Melinte, C.-P., 2014. Long-term environmental 
changes analysis using CORINE data. Environmental Engineering and Management Journal 13, 
847–860. https://doi.org/10.30638/eemj.2014.089 

Petrisor, A.-I., Petrisor, L.E., 2017. 2006-2012 Land cover and use changes in Romania – An 
overall assessment based on CORINE data. Present Environment and Sustainable Development 
11, 119–127. https://doi.org/10.1515/pesd-2017-0030 

Petrisor, A.-I., Petrisor, L.E., 2015. Assessing microscale environmental changes: CORINE vs. the 
Urban Atlas. Present Environment and Sustainable Development 9, 95–104. https://doi.org/10. 
1515/pesd-2015-0027 

Pilas, I., Kusan, V., Medved, I., Medak, J., Baksic, N., Marjanovic, H., 2013. Estimation of soil 
organic carbon stocks and stock changes in Croatia (1980-2006) - use of national soil database 
and the Corine Land Cover. Periodicum Biologorum 115, 339–347. 

Pilli, R., 2012. Calibrating CORINE Land Cover 2000 on forest inventories and climatic data: An 
example for Italy. International Journal of Applied Earth Observation and Geoinformation 19, 
59–71. https://doi.org/10.1016/j.jag.2012.04.016 

Popovici, E.-A., Balteanu, D., Kucsicsa, G., 2013. Assessment of changes in land-use and land-
cover pattern in Romania using CORINE Land Cover database. Carpathian Journal of Earth and 
Environmental Sciences 8, 195–208. 

Popovici, E.-A., Kucsicsa, G., Balteanu, D., Grigorescu, I., Mitrica, B., Dumitrascu, M., Damian, 
N., 2018. Past and future land use/cover flows related to agricultural lands in Romania. An 
assessment using CLUE-S model and CORINE Land Cover database. Carpathian Journal of 
Earth and Environmental Sciences 13, 613–628. https://doi.org/10.26471/cjees/2018/013/052 

Radovic, A., Bukovec, D., Tvrtkovic, N., Tepic, N., 2011. Corine land cover changes during the 
period 1990-2000 in the most important areas for birds in Croatia. International Journal of 
Sustainable Development and World Ecology 18, 341–348. https://doi.org/10.1080/13504509. 
2011.561050 

Reinhart, V., Fonte, C.C., Hoffmann, P., Bechtel, B., Rechid, D., Boehner, J., 2021. Comparison 
of ESA climate change initiative land cover to CORINE land cover over Eastern Europe and 
the Baltic States from a regional climate modeling perspective. International Journal of Applied 
Earth Observation and Geoinformation 94, 102221. https://doi.org/10.1016/j.jag.2020.102221 

Reis, M., Akay, A.E., Savaci, G., 2016. Erosion Risk Mapping Using CORINE Methodology for Goz 
Watershed in Kahramanmaras Region, Turkey. Journal of Agricultural Science and Technology 
18, 695–706. 

Rusu, A., Ursu, A., Stoleriu, C.C., Groza, O., Niacsu, L., Sfica, L., Minea, I., Stoleriu, O.M., 2020. 
Structural Changes in the Romanian Economy Reflected through Corine Land Cover Datasets. 
Remote Sensing 12, 1323. https://doi.org/10.3390/rs12081323 

Santos-Alamillos, F.J., Pozo-Vazquez, D., Ruiz-Arias, J.A., Tovar-Pescador, J., 2015. Influence of 
land-use misrepresentation on the accuracy of WRF wind estimates: Evaluation of GLCC and 
CORINE land-use maps in southern Spain. Atmospheric Research 157, 17–28. https://doi.org/ 
10.1016/j.atmosres.2015.01.006 

Sari, H., Ozsahin, E., 2016a. Analysis of LULC (Landuse/Landcover) Characteristics of Tekirdag 
Province based on the CORINE System. Alinteri Journal of Agriculture Sciences 30, 13–26. 

Sari, H., Ozsahin, E., 2016b. Spatiotemporal change in the LULC (Landuse/landcover) character-
istics of Tekirdag Province based on the CORINE (Thrace, Turkey). Fresenius Environmental 
Bulletin 25, 4694–4707.

https://doi.org/10.1109/JSTARS.2013.2258659
https://doi.org/10.30638/eemj.2014.089
https://doi.org/10.1515/pesd-2017-0030
https://doi.org/10.1515/pesd-2015-0027
https://doi.org/10.1515/pesd-2015-0027
https://doi.org/10.1016/j.jag.2012.04.016
https://doi.org/10.26471/cjees/2018/013/052
https://doi.org/10.1080/13504509.2011.561050
https://doi.org/10.1080/13504509.2011.561050
https://doi.org/10.1016/j.jag.2020.102221
https://doi.org/10.3390/rs12081323
https://doi.org/10.1016/j.atmosres.2015.01.006
https://doi.org/10.1016/j.atmosres.2015.01.006


Using the European CORINE Land Cover Database: A 2011–2021 … 325

Sleszynski, P., 2015. Expected traffic speed in Poland using Corine land cover, SRTM-3 and detailed 
population places data. Journal of Maps 11, 245–254. https://doi.org/10.1080/17445647.2014. 
954645 

Sleszynski, P., Gibas, P., Sudra, P., 2020. The Problem of Mismatch between the CORINE Land 
Cover Data Classification and the Development of Settlement in Poland. Remote Sensing 12, 
2253. https://doi.org/10.3390/rs12142253 

Stoica, I.-V., Virghileanu, M., Zamfir, D., Mihai, B.-A., Savulescu, I., 2020. Comparative Assess-
ment of the Built-Up Area Expansion Based on Corine Land Cover and Landsat Datasets: A Case 
Study of a Post-Socialist City. Remote Sensing 12, 2137. https://doi.org/10.3390/rs12132137 

Suau-Sanchez, P., Burghouwt, G., Pallares-Barbera, M., 2014. An appraisal of the CORINE land 
cover database in airport catchment area analysis using a GIS approach. Journal of Air Transport 
Management 34, 12–16. https://doi.org/10.1016/j.jairtraman.2013.07.004 

Tayebi, M., Tayebi, M.H., Sameni, A., 2017. Soil erosion risk assessment using GIS and CORINE 
model: a case study from western Shiraz, Iran. Archives of Agronomy and Soil Science 63, 
1163–1175. https://doi.org/10.1080/03650340.2016.1265106 

Teixeira, Z., Marques, J.C., Pontius, R.G., 2016. Evidence for deviations from uniform changes in a 
Portuguese watershed illustrated by CORINE maps: An Intensity Analysis approach. Ecological 
Indicators 66, 382–390. https://doi.org/10.1016/j.ecolind.2016.01.018 

Torma, M., Harma, P., Hatunen, S., Teiniranta, R., Kallio, M., Jarvenpaa, E., 2011. Change detec-
tion for Finnish CORINE land cover classification. Earth Resources and Environmental Remote 
Sensing/Gis Applications Ii 8181, 81810Q. https://doi.org/10.1117/12.898069 

Ursu, A., Stoleriu, C.C., Ion, C., Jitariu, V., Enea, A., 2020. Romanian Natura 2000 Network: 
Evaluation of the Threats and Pressures through the Corine Land Cover Dataset. Remote Sensing 
12, 2075. https://doi.org/10.3390/rs12132075 

Varga, O.G., Kovacs, Z., Beko, L., Burai, P., Csatarine Szabo, Z., Holb, I., Ninsawat, S., Szabo, 
S., 2021. Validation of Visually Interpreted Corine Land Cover Classes with Spectral Values of 
Satellite Images and Machine Learning. Remote Sensing 13, 857. https://doi.org/10.3390/rs1305 
0857 

Varga, O.G., Pontius, R.G., Szabo, Z., Szabo, S., 2020. Effects of Category Aggregation on Land 
Change Simulation Based on Corine Land Cover Data. Remote Sensing 12, 1314. https://doi.org/ 
10.3390/rs12081314 

Viciani, D., Dell’Olmo, L., Ferretti, G., Lazzaro, L., Lastrucci, L., Foggi, B., 2016. Detailed Natura 
2000 and CORINE Biotopes habitat maps of the island of Elba (Tuscan Archipelago, Italy). 
Journal of Maps 12, 492–502. https://doi.org/10.1080/17445647.2015.1044040 

Viegas, D.X., 2014. Mapping of forest habitats vulnerable to fires using Corine Land Cover database 
and digital terrain model, Advances in Forest Fire Research. https://doi.org/10.14195/978-989-
26-0884-6_94 

Vilar, L., Garrido, J., Echavarria, P., Martinez-Vega, J., Martin, M.P., 2019. Comparative analysis 
of CORINE and climate change initiative land cover maps in Europe: Implications for wild-
fire occurrence estimation at regional and local scales. International Journal of Applied Earth 
Observation and Geoinformation 78, 102–117. https://doi.org/10.1016/j.jag.2019.01.019 

Vizzari, M., Hilal, M., Sigura, M., Antognelli, S., Joly, D., 2018. Urban-rural-natural gradient 
analysis with CORINE data: An application to the metropolitan France. Landscape and Urban 
Planning 171, 18–29. https://doi.org/10.1016/j.landurbplan.2017.11.005 

Zhu, M., 2012. Soil erosion risk assessment with CORINE model: case study in the Danjiangkou 
Reservoir region, China. Stochastic Environmental Research and Risk Assessment 26, 813–822. 
https://doi.org/10.1007/s00477-011-0511-7

https://doi.org/10.1080/17445647.2014.954645
https://doi.org/10.1080/17445647.2014.954645
https://doi.org/10.3390/rs12142253
https://doi.org/10.3390/rs12132137
https://doi.org/10.1016/j.jairtraman.2013.07.004
https://doi.org/10.1080/03650340.2016.1265106
https://doi.org/10.1016/j.ecolind.2016.01.018
https://doi.org/10.1117/12.898069
https://doi.org/10.3390/rs12132075
https://doi.org/10.3390/rs13050857
https://doi.org/10.3390/rs13050857
https://doi.org/10.3390/rs12081314
https://doi.org/10.3390/rs12081314
https://doi.org/10.1080/17445647.2015.1044040
https://doi.org/10.14195/978-989-26-0884-6_94
https://doi.org/10.14195/978-989-26-0884-6_94
https://doi.org/10.1016/j.jag.2019.01.019
https://doi.org/10.1016/j.landurbplan.2017.11.005
https://doi.org/10.1007/s00477-011-0511-7

	 Using the European CORINE Land Cover Database: A 2011–2021 Specific Review
	Introduction
	CORINE Land Cover Database
	Bibliographic Reviews Relating to Land Use/Land Cover Change

	Methods
	Results
	The Authors
	Analysis of the Citations
	The Use of the CLC Database

	Discussion and Conclusions
	References




