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Abstract. As part of the Common Agricultural Policy (CAP) of the European Union (EU), farmers make annual
declarations of the agricultural activities for which they receive subsidies. The declarations include the crops
they grow at parcel level, referred to as Geo-Spatial Application (GSA) data. Paying Agencies (PA) of every
EU Member State MS) use specific crop classifications in their native language, and not all provide access to the
GSA data. In the past, the EuroCrops initiative harmonized openly available GSA data for a single year (2021)
using the Hierarchical Crop and Agriculture Taxonomy (HCAT), but multiple years are available depending on
the country. Harmonizing a time series of farmers’ crop declarations at parcel level would allow for comparative
spatiotemporal analysis across the EU, the development of indicators that can be used for CAP and other policy
monitoring purposes, and would provide data for training and validation of remotely sensed products. Here we
have collected the GSA crop type declarations and parcel geometries that are publicly available from 18 PAs,
the administrative bodies managing GSA data, for a minimum of three years, but covering the period 2008–
2023, where available. We have then harmonized the GSA data using HCAT4, a new version developed as part
of this work. The data set includes nearly 47 million parcels covering 21 Mha. To facilitate integration and
interoperability of the GSA data with other EU data sets containing spatial information on crops, we harmonized
the crop classes used in the following data sets with HCAT4: (1) LUCAS, (2) the Integrated Farm Statistics/Farm
Structure Survey, (3) the Farm Accountancy Data Network (FADN), and (4) the classification systems of the
Copernicus High Resolution Layer on Crop Types. To demonstrate the potential of the multiannual, harmonised
dataset presented in this paper, the GSA data were aggregated to NUTS 2 regions and compared with statistics
on crop areas from Eurostat, showing good correspondence for many crops but also highlighting those crops
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and countries where the agreement is less good, providing possible reasons why. The data can also be used for
mapping crop rotations, and a map showing maize monoculture illustrates this application. Farmers’ declarations
will increasingly become available as MS are required to publish these under the High-Value Dataset regulation.
The EuroCrops v2.0 data set is registered and publicly available under https://doi.org/10.2905/b9fb9e67-78a9-
4327-9d59-39a928d812d3 (European Commission. Joint Research Centre, 2026).

1 Introduction

Agriculture in the European Union (EU) has evolved consid-
erably since the first implementation of the Common Agri-
culture Policy (CAP) more than 60 years ago (Chantellier
et al., 2022). Undergoing a continual reform process, the ob-
jectives of the CAP for the period 2023–2027 are to ensure
that farmers receive a fair income while contributing to cli-
mate change mitigation, halting biodiversity loss, and foster-
ing sustainable development while creating a vibrant rural
economy (European Commission, 2023b).

The CAP reform introduced in 1992 stipulates that each
Member State (MS) must implement an Integrated Admin-
istration and Control System (IACS) to manage the pay-
ments of agricultural subsidies and prevent fraud in the con-
text of direct payments to farmers (European Commission,
2022). Presently the IACS consists of six interconnected
components, including the Land Parcel Identification Sys-
tem (LPIS) containing all eligible agricultural land (reference
parcels), the Geo-Spatial Application (GSA), which allows
beneficiaries to make annual declarations of the parcels for
which subsidies are requested (agricultural parcels), includ-
ing the crops grown, the Area Monitoring System (AMS) to
track agricultural activities, a system to register beneficiaries,
a control and penalty system, and a system to register live-
stock (European Commission, 2021).

The GSA contains the spatial delineation of the agricul-
tural land parcels where at least one crop has been grown
(or a single crop group with the same payment eligibil-
ity) or permanent grassland. GSAs are operated by the Pay-
ing Agencies (PA) at the regional or country level in the
EU-27. Since these infrastructures are set up independently
in each area, the data are currently not interoperable, nor
are the legends semantically harmonized. Furthermore, most
GSA datasets are not publicly available, although several
countries are increasingly opening the data for public use.
For example, the Agri-food Data Portal from the Direc-
torate General for Agriculture and Rural Development (DG-
AGRI) provides links to individual MS Geoportals from
which the data can be downloaded for some countries (https:
//agridata.ec.europa.eu/extensions/iacs/iacs.html, last access:
1 June 2026). Moreover, the recent INSPIRE regulation on
high value data sets and the arrangements for their publica-
tion and re-use, which came into force in May 2024 (Euro-
pean Commission, 2023a) and includes GSA data, will sup-
port greater sharing of these data in the future.

In addition to their use as part of the CAP implementation,
the GSA data sets represent a reliable and very high reso-
lution source of data on what crops are grown each year in
the EU at the parcel scale. The accuracy of the geometry of
the parcels corresponds to a 1 : 5000 scale, i.e., better than
1 m (d’Andrimont et al., 2023). Hence, this information is
valuable as training and validation data for remote sensing,
having been used previously in the development of the World
Cereal product (Van Tricht et al., 2023), in the examination of
crop diversity and rotations (Reumaux et al., 2023), as a ref-
erence for the automatic identification of parcel boundaries
(d’Andrimont et al., 2023), and in studies of farm dynam-
ics (Barbottin et al., 2018), among many other applications
(Jänicke et al., 2025). However, the GSA data are not consis-
tent in terms of their crop type classifications nor in the ad-
ditional parcel features that are reported by each MS, e.g., in
Austria, they indicate the number of times a field is mowed.
The crop names are also provided in native languages. This
lack of harmonization of GSA data sets across the EU is a
significant obstacle to making comparisons due to lack of in-
teroperability.

A legend harmonization process has already been applied
to GSA data for 16 countries in the EU as part of the Euro-
Crops initiative (Schneider et al., 2023). The GSA data sets
were downloaded from national statistical websites, geopor-
tals or by directly contacting ministries for the data. The crop
types were then translated from native languages into English
and harmonized using the Hierarchical Crop and Agriculture
Taxonomy (HCAT), which has been developed by the Euro-
Crops team (Schneider et al., 2021). This taxonomy is suffi-
ciently detailed to cover the diversity of crop types in the EU
and can be easily updated to accommodate new crop types if
necessary. This HCAT taxonomy is employed here with new
improvements as outlined in the methodology section.

Although the EuroCrops initiative represents a good start-
ing point for GSA data harmonization, the limitation is that
the data are only available for a single year (for most MS
this is 2021), which limits the types of analysis that can be
undertaken with the data. Since GSA data are currently avail-
able for multiple years, which varies by MS, having a time
series of harmonised crop type data would greatly extend the
value of such a data set, facilitating different types of geospa-
tial analysis and administrative workflows. Although other
initiatives, such as Europe-LAND (Jänicke et al., 2025) and
RapidCrops (Holden et al., 2025), have recently published
GSA time series data set, the aim of this paper is to present
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an updated multi-annual version of EuroCrops. This data
set was developed using the same methodology as outlined
in Schneider et al. (2023) but with further improvements
to the taxonomy and translation to other classification sys-
tems such as those employed by Eurostat in the AGRIPROD
database (Eurostat, 2023a), the Land Use/Cover Area frame
Survey (LUCAS) (d’Andrimont et al., 2020), the Farm Struc-
ture Survey (Eurostat, 2024b), the Farm Accountancy Data
Network (FADN) (Eurostat, 2023b), and the classification
system from the remotely sensed Copernicus High Resolu-
tion Layer (HRL) on Crop Types Yearly (CTY) as part of
the HRLs on Vegetated Land Cover Characteristics (VLCC)
(Wegscheider et al., 2024). This will help to further improve
the interoperability of the GSA data while also providing the
means to use GSA data more seamlessly with other European
databases.

2 Methods

2.1 Data collection and sources

GSA data for multiple years were collected for the same
18 countries or regions provided that they included the
year 2021 and there were a minimum of 3 consecutive years
available so that they can be used for applications such as the
determination of crop rotations, detecting changes in crop di-
versity over time and for applications that require a time se-
ries. A summary of the GSA data sets that form the basis
of EuroCrops v2.0 is provided in Fig. 1. Note that the over-
seas regions of France, Portugal and Spain are not included
in the data set. All the GSA data were in the same Lambert
Azimuthal Equal Area (LAEA) coordinate system that uses
the European Terrestrial Reference System 1989 (ETRS89),
EPSG:3035.

2.2 Data pre-processing

Figure 3 provides an overview of the data pre-processing.

2.2.1 Data ingestion

Once the GSA data were obtained from the different sources,
they were ingested into a PostgreSQL/PostGIS database.
The structure (Fig. 2) is a set of GSA tables for each
region and year, using the following naming convention:
“<nuts>_<year>” (where nuts is the Nomenclature
of Territorial Units for Statistics or administrative level as
defined by Eurostat, https://ec.europa.eu/eurostat/web/nuts
(last access: 1 June 2026), using the 2021 version).

2.2.2 Cleaning of the parcel geometries

In the next step, the parcel geometries were validated to
identify and rectify any topological errors such as self-
intersections, invalid ring structures, or improper winding or-
ders in the original annual data sets that can compromise spa-

tial analyses. Once the geometries were validated, the next
step was to remove duplicate polygons or areas and eliminate
any redundant features that overlap in space. The following
criteria were then applied to determine which polygon was
retained in the data set:

1. Dominant original_code: the polygon with the most fre-
quently occurring crop code was retained when dupli-
cates exceeded two instances.

2. Hierarchical crop code preference: Preference was
given to polygons with the lowest hcat4_code, empha-
sizing cereals and major crops while giving less priority
to unknown categories.

3. Random selection: If neither (1) nor (2). was satisfied, a
declared crop type was then randomly chosen from the
duplicates.

Additionally, to handle overlapping polygons, the overlap-
ping area was removed from the data set. When overlaps oc-
curred, precedence was given to the polygons with larger ar-
eas, and the overlapping area was subtracted from the smaller
polygon. If the overlap was greater than 95 % of a polygon’s
total area, the polygon was then entirely removed from the
data set. An example is shown in Fig. S1 in the Supplement.

2.2.3 Addition of a unique identifier to each table

A unique identifier was added to each GSA table
“<nuts>_<year>” in the database to a column labeled
as “cropfield”. This unique identifier ensures traceability and
consistency across multiple data sets, facilitating efficient
data management and integration.

2.2.4 Verification of the crop codes

Crop definitions do not always remain consistent over time
as they can change, notably in relation to the change in CAP
policy and its implementation. Hence, the same code can be
associated with different crop definitions over time. For ex-
ample, in the Flemish GSA (BE2), the code “1” was used for
“Stallen en gebouwen” (“Stables and buildings”) from 2008
to 2014, but from 2015, the same code was called “Hoofdge-
bouwen” (“Main buildings”), indicating a change in phras-
ing but not in meaning. In other cases, the definition has un-
dergone a complete change, which typically occurs in long
time series where the code has not been used for many years
and then reappears. For example, in the Dutch GSA (NL),
code “1926” referred to “Aardappelen” (Potatoes) from 2009
to 2011, but starting in 2018, it was used to denote “Overige
akkerbouwgewassen” (Other arable crops). Other codes were
then used for potatoes.

To assess whether the semantic differences in crop de-
scriptions are significant, we utilized a large language
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Figure 1. An overview of the EuroCrops v2.0 data set by the first year in which the Geo-Spatial Application (GSA) data are available (left
panel) and the total number of years by the Paying Agency (PA) region in the data set (right panel).

Figure 2. Overview of the EuroCrops v2.0 Entity-Relationship diagram. On the left, three GSA tables for CZ and the stack layer are shown.
However, the full data set includes 152 GSA tables and 18 stack layers.
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Figure 3. Overview of the steps in the data processing chain.

model (LLM). When the LLM identified clear discrep-
ancies, which were then confirmed through a human re-
view process, we assigned a new code (calculated as
10000+original_code) to the less recent years. In to-
tal, 35 codes were affected as follows: 6 in Czechia, 23 in
NUTS zone DE4 and 1 in NUTS zone DEA (Germany), and
6 in the Netherlands. Note that two crop names with the same
meaning but different phrasing or codes will appear in the
data set as two different crops.

We then generated a list of unique crop codes and names
for all GSA tables, which produced a total of 43 000 entries.
These were then grouped by crop code, name and NUTS re-
gion, resulting in around 5000 entries. We then identified all
parcels where a crop code was missing. For example, for
some years, the full GSA table for Estonia (EE) and Ire-
land (IE) contained only crop names and not codes. In other
cases, codes were only missing for some years. When a code
was available using other year(s), we used the crop name and
gap-filled the code where needed. When a code was missing,
we provided a unique code, starting at 10 001 and then incre-
mented by 1 each time a new code was needed. This ensured
that all parcels in the database were associated with an origi-
nal_code identifier. The table eurocrops in the github reposi-
tory provides the consolidated list of original_code and orig-
inal_name per nuts. Table 1 summarizes the occurrence of
missing codes by country and region.

2.3 Data harmonization

Figure 4 provides an overview of the crop taxonomy harmo-
nization process, starting with further developments in the
HCAT taxonomy as described in more detail below.

2.3.1 Development of HCAT4

HCAT4 presented here is the latest version of the HCAT tax-
onomy (i.e., version 4, Fig. 15), which is a major update to
HCAT2 (or version 2) that was used in the first version of
EuroCrops (Schneider et al., 2023). In between HCAT2 and
HCAT4, a minor update was made (which became HCAT3

Table 1. Missing codes by country/region that required assignment
of a new unique code.

Country Number Number of Percentage
/region of crop missing of missing

codes codes codes

AT 246 1 0.41
BE2 362 1 0.28
BG 272 272 100.00
CZ 415 1 0.24
DE4 299 29 9.70
DEA 288 1 0.35
DK 508 110 21.65
EE 313 313 100.00
IE 214 214 100.00
NL 492 6 1.22
PT 312 129 41.35
SI 181 2 1.10
SK 282 282 100.00

or version 3) to make adjustments for seasonality, and it was
used in the machine learning crop classification study of Bar-
riere et al. (2024). Then HCAT4 was developed as part of this
harmonization exercise. The first major change is that the
crops were reorganized based on their botanical class. The
reason for this is because previous versions of HCAT fol-
lowed the EAGLE classification system (Arnold et al., 2013),
which meant that the same crop could appear under different
hierarchies, e.g., silage maize and grain maize appeared in
different parts of HCAT. This modification for consistency
with botanical class means that corn now appears only once
in HCAT4. However, with this change, other information was
then lost, including the seasonality (e.g., winter versus spring
wheat) and usage (e.g., if intended for human consumption or
fodder). Hence, the second major change was to add dimen-
sions to the classification to indicate seasonality and usage,
which are listed in Table 2 and described in more details in
the two sections that follow.

https://doi.org/10.5194/essd-18-4075-2026 Earth Syst. Sci. Data, 18, 4075–4095, 2026
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Figure 4. Overview of the steps in the development of HCAT4 and the data harmonization process.

Seasonality: depending on the GSA, some crops may have
additional information on the season they were grown in.
In such cases, the crops were assigned a code according to
the season (Table 2). Such seasonal information is typically
associated with cereals, which in Europe can be sown be-
fore or after the winter season. As the naming is not con-
sistent among different MS, we assigned any autumn and
winter cereals to winter (1) and spring and summer cere-
als to spring (2). The seasonality code 0 was assigned to
crops for which no seasonality information was available.
We observed discrepancies among MS regarding the use or
non-use of seasonality information. These differences may
stem from the marginal relevance of certain crops or from
agro-meteorological conditions that preclude specific sea-
sonal patterns. Hence, when comparing them at a European
level, the common class should be the upper hierarchy. Fig-
ure 5 illustrates three different cases for the crop rye. The first
shows examples of rye found in the GSA of Flanders (BE2),
which specifies spring and winter rye but also has entries for
cutting rye, which is then assigned to the HCAT4 class “rye”.
The second entry is for Wallonia (BE3) where only spring
and winter rye is found, illustrating differences in the crops
recorded in the same country (Belgium). Finally, in Spain,
the rye crops have no seasonality and both types of rye are as-
signed to the “rye” class in HCAT4. There is a also a special
case for the “rape” class, which has three seasons in France.

Usage: we defined ten categories of usage that can be ap-
plied to crop types in the GSA as listed in Table 2. The us-
age information was extracted from the text embedded in the
names of the crop types. For example, for the eco-schemes
for environmental protection, specific mention of regula-
tions, short forms of known eco-schemes or other keywords
such as biodiversity, environmental protection, etc. were used
to indicate this type of usage. Note that not all crops have us-
age information, in which case the code 0 is applied. Some
crop types in the GSA have usage information embedded in

Figure 5. An example showing how countries report different types
of rye and how these are then assigned one of the three “rye”
HCAT4 classes, including seasonality.

the names of the crop types. When assigning these crops to
HCAT4 classes, the usage is recorded separately using one
of the codes between 1 and 10.

Finally, the headings in the taxonomy were aligned with
the major crop types in AGRIPROD (Eurostat, 2024a) to
achieve greater consistency between HCAT4 and Eurostat la-
bels.

2.3.2 GSA harmonization process by country

Once all the GSA data were pre-processed, the data har-
monization process was applied. The first step involved ex-
tracting the names of the crops and automatically translating
them into English using the Application Programming Inter-
faces (APIs) to the machine translation models of Google
Translate, DeepL, and OPUS-MT. As Portuguese was not
available on OPUS-MT, ChatGPT was also used to ensure
that at least three different machine translations were avail-
able. The translations were then manually checked if the dif-
ferent machine translation applications did not agree on the
translation or if a translation was provided that did not make
sense. The translation accuracies range from 40.29 % in
Spain to 76.42 % in Netherlands excluding Slovenia, which
provided scientific names in English and Ireland, whose dec-
larations are in English. The main reason for mistranslation
was the poor translation capabilities of the machine trans-
lators in some cases. In previous iterations of EuroCrops,
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Table 2. Dimension of usage and seasonality added as part of HCAT4 along with their codes, names and definitions.

Dimension Code Name Definition

Usage 1 Human consumption Use for consumption by humans as fresh produce.

2 Industry Industrial uses such as wine, raisins, canning, starch potatoes, etc., as defined
by Eurostat (2025a).

3 Fodder/Forage Grazing/pasture/silage or anything specified for animal feed.

4 Energy Use for biogas or biomass for energy generation.

5 Harvested green Mainly green grains and legumes (harvested young) but not green beans.
Includes green manure but excludes self-greening (no harvesting).

6 Harvested as grains Cereal grains and pulses harvested as grains.

7 Fiber Used for textiles.

8 Oil Used for making oil (e.g. pumpkin seeds, canola, etc.).

9 Seed/Propagation Seeds, rootstocks, cuttings of young plants, etc.

10 Eco-schemes for
environmental
protection

Usage related to CAP eco-schemes.

0 No specified usage No specified usage.

Seasonality 1 Winter Crops sown before 1 January.

2 Spring Crops sown after 1 January.

0 No specified
seasonality

No specified seasonality.

only two translators were used, which led to the mistrans-
lations of some crops. For this reason, we used three trans-
lators in EuroCropsv2.0 but this meant more manual verifi-
cation. In most cases, two translators would agree, and they
were usually correct, while other times they were wrong and
then OPUS-MT, which generally performed the worst of the
three, produced the correct translation. This type of error ac-
counted for 62.56 % of translation errors in Czechia and up
to 92.16 % in Flanders Belgium (see Table S1 in the Supple-
ment).

The next most common error is either extremely niche
crop names or homonymy. The highest rate of this error was
in Czechia (33 %), which contains a huge number of species
level descriptions of different grasses. Italy, Bulgaria and
Spain also have a high percentage of this type of error (i.e.,
24 %, 25 %, 26 %, respectively), with niche descriptions such
as Spirulina (a cyanobacteria), specific cultivars of tobacco
or many specific tree species. Denmark is the exception, as
despite many species level grasses, one description (helsæd)
accounted for most of the other errors. This is a Danish spe-
cific word to describe the entire plant that was harvested for
feed (whole crop silage).

Another common error is the use of abbreviations or trun-
cations in the descriptions. These are typically associated
with interventions or different grassland types. They are most

common in Germany, Austria, Denmark and the Netherlands.
Less common errors included the use of colloquial or re-
gional terms, accounting for less than 3 % in the countries
with this issue. Some countries like Portugal, Italy, Spain
and Czechia have spelling errors in their descriptions, but
in most cases these are only missing accents and accounted
for up to 6 % of errors in each country. Estonia uses sepa-
rable prefixes in their declarations and places these prefixes
at the end of the description, leading to failures in transla-
tions. Fortunately, Estonia provides a database of most labels
with its English translation. For manual checks, we either
used Google to search for the crop description and to find its
scientific name or we used the language specific Wikipedia
page for that crop and changed to English to find the English
name. However, this only worked if the description was for
a crop and not some form of intervention with abbreviations
or crops with spelling mistakes. In such cases, ChatGPT was
very helpful in suggesting possible unabbreviated forms and
alternatives, which were then easier to search for and verify.
Further information on crop name translations and a table
with the occurrence of errors by country/region can be found
in the Supplement.

Once the English language translation was complete, the
crop types were linked to the HCAT4 taxonomy through a
partial matching process, where the results of this matching
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were again verified manually. Successful matching ranged
from 42 % in Portugal to 69 % in Slovakia. The matching
process relied on calculating weighted Levenshtein distances
between different combinations of sub-strings from the trans-
lated terms and HCAT4. A series of rules were then applied
as outlined in Fig. 4 to handle certain cases and exceptions
as follows:

Multiple crops listed: in cases where there were multi-
ple crops listed as part of a single label, we applied three
main rules. First, we determined whether the crops fall with
the same group in the hierarchy and if so, we applied that
group. For example, both rye and wheat fall under cereals
and would, therefore, be mapped under cereals. Secondly, if
the crops do not fall under the same group in the hierarchy
but contain extra information about what the major crop is,
then we assigned the major crop to that parcel. For exam-
ple, a mixture of legumes and cereals with more than 50 %
legumes would be mapped to the class “legumes harvested
green”. Finally, for any remaining labels, we took the first
crop that was mentioned as the HCAT4 label.

New crop that is not mentioned in HCAT4: some coun-
tries have extremely detailed crop lists, while others do not.
Differences in climate across Europe also allow for a differ-
ent and a smaller or larger number of varieties of crops to be
grown. Depending on how common the crop is in the country
where it is cultivated, either a new HCAT4 code was assigned
or it was mapped to a higher crop type in the hierarchy. The
threshold for a new HCAT class to be created requires that
the crop exceeds 1 % of the total area.

Mapping crops in the “other” category in the GSA to
HCAT4: if a crop type is labeled as “other <crop type>” in
the GSA, it is then mapped to the upper hierarchy in HCAT4.
For example, the crop type “Other fruits” would be mapped
to “orchards_fruits”. If, however, the fruit was specified but
is not found in HCAT4 (e.g., other_orchards_fruits: Prickly
Pear), then it would be specified as “Other fruits”.

This process was then repeated for each year in a given
country and then for each of the countries in the data set.
Note that this process was also iterative in that the data
harmonization process led to further adjustments to HCAT4
such as adding new crop types. For example, the citrus fam-
ily was expanded to clementines, oranges, mandarins and
lemons due to the large amount of cultivated area of these
crops in Spain (ES) and Portugal (PT). Another example is
conifers that are used for Christmas trees, which is present in
almost all countries.

2.4 Linking to other crop type classifications

Following data harmonization from GSA to HCAT4,
the final step involved connecting HCAT4 to crop types
defined in other classification systems. This required an
additional alignment step in which crop classes were
extracted from each classification system and linked
to their HCAT4 equivalent. Therefore, some classes in

HCAT4 may not be used depending on the crops grown in
each MS. The main alignment concerns (AGRIPROD, https:
//op.europa.eu/en/web/eu-vocabularies/concept-scheme/-/
resource?uri=http://data.europa.eu/3t3/agriprod/agriprod
last access: 1 June 2026), which is used by Eurostat when
disseminating farm and crop statistics.

2.4.1 AGRIPROD

AGRIPROD is a standardized list of codes for agricultural
products, which is created and maintained by Eurostat and
disseminated by the Publications Office of the European
Union on the EU Vocabularies website (Eurostat, 2024a). Be-
ing a standardized code list means that it obeys rules for es-
tablishing meaningful code identifiers, which are short rep-
resentations or expressions of the code labels. Standard code
lists allow cross-domain use, which increases data compara-
bility and interoperability and facilitates good database man-
agement. The standardization of code lists also increases
their reuse. Another benefit of code list standardization, con-
nected to database management and code list governance, is
the reduction in the number of code lists in use, thereby fa-
cilitating their management (Eurostat, 2025b).

The crop classes of AGRIPROD are divided into major
crop categories, generally coded using a letter followed by
four zeroes (e.g., C0000 is the code for cereals). Within
each major crop categories, there is a hierarchy that is re-
flected in the coding. For example, within cereals is the
class C1000, which is “Cereals for the production of grain”.
Within this class is “Barley”, which is coded as C1300, with
two types of “Barley”: “Winter Barley” (C1310) and “Spring
Barley” (C1320). Each element in the HCAT4 taxonomy has
been matched to the AGRIPROD crop classes. The match-
ing is provided in a mapping table included within the data
set, and an simple example is presented in Fig. 6 for cere-
als with no usage assigned. An AGRIPROD class was at-
tributed to every HCAT4 and usage occurrences in the data
set. Although the matching was generally straightforward for
most of the common crops, there is a loss of information
in the classification of citrus and tropical fruits, which have
fewer classes in HCAT4 compared to AGRIPROD, or where
multiple uses are not reflected in HCAT4 but are present in
AGRIPROD (e.g., hemp for fiber and hemp for oil).

Eurostat collects and publishes annual crop statistics on
crop area, production, and yield from the MS that obtain
these from surveys, administrative data, and estimates based
on expert observations. MS do not use the same sources
but have to uphold quality standards defined by Regula-
tion (EU) 2022/2379 (Eurostat, 2025d). In addition, Eurostat
collects Integrated Farm Statistics (IFS), previously known
as the Farm Structure Survey (FSS) from the MS following
a harmonized protocol for a large set of agricultural statis-
tics. MS use sample surveys every 3 to 4 years, agricultural
census (which takes place every 10 years), and are encour-
aged to use a variety of data sources including registers and
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Figure 6. The mapping between HCAT4 and AGRIPROD for cereals with “No specified usage” (see Table 2). An exhaustive and interactive
version is provided at https://jeodpp.jrc.ec.europa.eu/ftp/jrc-opendata/DRLL/EuroCropsV2/sankey_classifs_hcat4_agriprod_usage_0.html
(last access: 1 June 2026).

administrative sources to lower reporting burden, provided
statistical quality requirements are met (Eurostat, 2024b).
The 2020 agricultural census also included EFTA countries
(Iceland, Norway and Switzerland) and surveyed more than
9 million farm holdings (Eurostat, 2024b). Collectively, these
statistics are used for the evaluation of agricultural poli-
cies and for the monitoring and management of markets
(Eurostat, 2023a). They are freely available from the Euro-
stat data browser (https://ec.europa.eu/eurostat/databrowser/
explore/all/all_themes, last access: 1 June 2026) (Eurostat,
2025c). The aggregations traditionally range from NUTS 2
for the most detailed spatial resolution to data released only
at national level for some NUTS regions (e.g., Estonia) or
some crops (e.g., Grapes). Recently, Eurostat has also pub-
lished a multi-resolution grid data set based on the 2020 cen-
sus (Lampach et al., 2025; Skøien et al., 2025). The harmo-
nized crop classes employed by Eurostat to disseminate these
crop statistics are aligned to AGRIPROD and are described
in more detail in Eurostat’s Handbook on Crop Statistics (Eu-
rostat, 2023a).

2.4.2 Link to other EU data sets

Links to two main data sets are described in this section. The
first is the Land Use and Coverage Area frame Survey, LU-
CAS is a systematic survey that takes place every three or
four years across the EU (Eurostat, 2021). Piloted in 2001,
the most recent survey was completed in 2022. A harmo-
nized LUCAS data set covering surveys from 2006 to 2018
has been compiled by d’Andrimont et al. (2020). For those
locations that are surveyed in the field, a LUCAS protocol for
data collection is provided in the Technical Reference Docu-
ment C1 (Eurostat, 2022a). The protocol includes taking pho-
tographs at the sample point location and in four cardinal di-
rections away from this point. The location is then classified
by land cover and land use using the LUCAS nomenclature
provided in the Technical Reference Document C3 (Eurostat,
2022b).

The LUCAS classification is organized into eight main
land cover classes where class B is Cropland. This class con-
tains five sub-classes: B10 “Cereals”, B20 “Root crops”, B30
“Non-permanent industrial crops”, B40 “Dry pulses, vegeta-
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bles and flowers” and B50 “Fodder crops”. Within each of
these sub-classes, specific crop types are identified in a hi-
erarchy. For example, “Barley” is B13. Unlike HCAT4 and
AGRIPROD, there is no further differentiation for spring and
winter barley so the LUCAS classes are less detailed. How-
ever, this means that there was no information loss when
linking the LUCAS classes to the HCAT4 taxonomy and the
GSA data sets.

The second data set is the Farm Accountancy Data Net-
work (FADN), which is a compilation of the results from an-
nual surveys carried out by MS on farm income and business
activities. Consisting of a sample of around 80 000 commer-
cial farms across the EU, the FADN is used to monitor the
income related to farming in the EU as well as the impacts of
measures from the CAP (European Network for Rural Devel-
opment, 2020). The FADN is being converted into the Farm
Sustainability Data Network (FSDN) from 2025 to collect
additional data on environmental and social dimensions (Eu-
ropean Commission, 2023c) although the data will not be-
come available before 2027.

Specifically in relation to crops, the FADN contains data
on crop areas, yields, and other crop related information such
as crops for farm use, farmhouse consumption, sales, etc.
The crop types from the FADN have been matched with
AGRIPROD and therefore with the HCAT4 taxonomy. The
mapping tables for HCAT to LUCAS and FADN are avail-
able in the github repository.

2.4.3 EAGLE matrix

As part of the European Environment Information and Ob-
servation Network (Eionet), which is a partnership between
the EEA and its 38 member countries, the EAGLE group
(Eionet Action Group on Land monitoring in Europe) was
set up. This group has developed a data model for land cover
and land use monitoring that separates out land cover from
land use (Arnold et al., 2013). The EAGLE Matrix, which
is available from the Copernicus website (EU Copernicus,
2023a), is a tool that allows different classification systems
to be compared and has three main components: land cover,
land use and landscape characteristics. ‘Crop types’ are one
of the categories in the landscape characteristics table, which
are then further broken down into Arable crops, Permanent
crops, Meadow Grass, Mushrooms, Aquatic crops, Fallow
land and Unspecified. Below Arable crops and Permanent
crops, two additional levels in the hierarchy are specified,
all of which has been matched to the HCAT4 taxonomy; the
mapping table is available in the github repository.

2.4.4 Crop classification systems from remotely-sensed
products

Crop type mapping is becoming more common with the
availability of high resolution satellite imagery from multi-
ple sensors and frequent revisit times. GSA data can provide

valuable training and validation data for crop type mapping.
The first EU-wide crop mapping exercise was undertaken by
d’Andrimont et al. (2021) for the year 2018, and reproduced
for 2022 (Ghassemi et al., 2024). The training of the model
relies on LUCAS Copernicus data, and follows a classifica-
tion system of 19 crop types defined by the LUCAS taxon-
omy, which enables matching to the HCAT taxonomy.

Another product is the new annual Copernicus Land Mon-
itoring System (CLMS) High Resolution Layers (HRL) on
Vegetated Land Cover Characteristics (VLCC) (EU Coperni-
cus, 2023b), which includes HRL on Cropland including an-
nual layers on Crop Types (CTY). This layer uses a crop clas-
sification system with 19 crop classes that have been matched
to the HCAT taxonomy and has been validated using GSA
data as one of the reference data sets (Claverie et al., 2024).
The mapping table is available in the github repository.

2.5 Creating a temporal stack of crop layers

We analyzed the harmonized GSA time series for all coun-
tries and regions to produce data on crop rotations for any
given agricultural parcel as part of the GSA. The analysis
also considered parcels that were absent in certain yearly
GSAs. Due to topological challenges encountered during the
intersection process, each yearly GSA was converted to a
raster grid with a spatial resolution of 2 m, assigning the
parcel value to the pixel center. As a result of the rasteriza-
tion, an inner buffer of approximately 2–3 m is present along
the parcel boundaries (see right hand map in Fig. 7). Poly-
gons with an area of less than 0.1 ha were excluded from the
analysis. This can occur at parcel boundaries, where the limit
can vary from year-to-year or because the intersection sim-
ply produces areas that are too small; an example is the par-
cel labeled E in the annual GSA as shown in the left hand
map in Fig. 7, which is no longer present in the GSA stack
(right hand map in Fig. 7). The crop rotations are presented
in the tables named <NUTS>_stack, where each table in-
cludes columns cf<year> and c <year>, relating to respec-
tively the cropfield and the original_code from the yearly
GSA (<NUTS>_<year>). If a parcel was missing in a
given year, the area was retained, and it was recorded with
no entry (NULL) for that year.

3 Results

3.1 Description of the data set

Figure 8 shows the countries/regions and the years covered
by the GSA data, displayed as normalized values for the an-
nual number of parcels, the total area and the average par-
cel size per year. The countries/regions displayed in Fig. 8
are ranked by the total area, showing France on the far left
with 28 million ha of declared cropland and Slovenia at the
far right with the smallest area of 470 000 ha. Some coun-
tries have data for many years such as Denmark, the Nether-

Earth Syst. Sci. Data, 18, 4075–4095, 2026 https://doi.org/10.5194/essd-18-4075-2026



M. Claverie et al.: EuroCrops v2.0: multi-annual harmonized parcel level crop type data 4085

Figure 7. Example of the annual French GSA layer (on the left) and the computed GSA stack layer (on the right). The attributes of the four
stack polygons labeled A to D are reported in the sample table. Parcel A shows a typical crop rotation. Parcels B and C show two contiguous
parcels that were merged from 2015–2022 and then split in 2023. Parcel D shows a parcel with no declarations in 2018 and 2021–2023.
Parcel E (left panel) shows a polygon smaller than 0.1 ha, which was removed in the stack layer.

lands and Flanders in Belgium while data are only available
for a few years in the case of Estonia, Czechia and Finland.
Several countries show an increase in the number of parcels
but as the total area only changes very little, the mean par-
cel area decreases indicating smaller field sizes, while the
opposite trend is evident in Denmark. The abrupt changes
over time may reflect a change in policy and how the IACS
is used. For instance, in 2023, the Netherlands had 2.6 mil-
lion declarations while the average between 2009–2022 was
778 000 declarations (not shown in the figure because this
latter number is below the 60 % limit of the plot). The most
substantial increase occurred in the not_known_and_other
HCAT4 class, increasing from fewer than 16 000 features be-
fore 2022 to more than 1 million in 2023, reflecting the in-
clusion of landscape features in the GSA.

The data can also be viewed spatially, where Fig. 9 shows
an example of the harmonized GSA data for parts of three
bordering countries: Austria, Czechia and Slovakia, which
now allows for direct comparison between countries and re-
gions. The data can also be aggregated to level 1 in the
HCAT4 hierarchy to show, for example, the percentage of
arable crops, permanent crops and grassland reported in the
GSA in each country/region as shown here in Fig. 10 as the
percentage of total land in each 10 km grid cell.

3.2 Crop area comparisons with Eurostat statistics

Annual crop statistics on area from Eurostat’s database,
which are available at NUTS 2 level, were compared with
the EuroCrops v2.0 data aggregated to NUTS 2 level. The
area comparisons for a selection of crops, following the
AGRIPROD nomenclature, are provided in Fig. 11 includ-
ing R-squared and Nash–Sutcliffe Efficiency (NSE) values,
with a selection of crops summarized in Table 3. The full
comparison is provided in the Supplement (Figs. S2 and S3
and Table S2). In general, the results show a good match
between the two data sources, especially when the defini-
tions are not ambiguous, e.g., for winter wheat (C1111) and
rapeseed (I1110). The aggregated C0000 class (Cereals for
the production of grain, including seed) also shows good
agreement, except for some NUTS 2 regions in France and
Spain. The class rye (C1200) shows good agreement, except
in Spain where the crop was only introduced in 2023, belong-
ing to two mixed classes: rye-wheat mixture and oat-rye mix-
ture. Following the rules of HCAT4 for mixed classes (see
Sect. 2.3.2), only the first class (representing 32 % of the two
classes) was allocated to rye (C1200), and rye is, therefore,
underestimated in the Spanish GSA compared to Eurostat.
The class maize shows generally good agreement, although
the distinction between grain and silage maize is not cap-
tured as well. The underestimation of sorghum (C1700) in
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Figure 8. Summary of the EuroCrops v2.0 database including the normalized values of the area of all parcels, the number of parcels and the
mean parcel area from 2008 to 2023. The total area in ha, the total number of parcels and the mean parcel area in ha is given by country or
region at the top of each set of bars. The countries are denoted by two letter country codes, DEA and DE4 are two regions in Germany and
BE2 and BE3 are Flanders and Wallonia, respectively.

France in the GSA is less expected, as the crop is recorded as
a single class, which indicates some inconsistency in report-
ing. Crop types that are more heterogeneous or where they
are harvested green show lower agreements, with a general
trend towards higher amounts in the GSA compared to Euro-
stat. The over and underestimation in dry pulses and protein
crops classes P1000 and P1200 (Fig. S2) indicates that crops
may be recorded differently in the GSA compared to Euro-
stat. Conversely, underestimation in the GSA compared to
Eurostat statistics may be linked to incomplete area report-
ing, as not all parcels are declared.

3.2.1 Crop area comparison with gridded data from the
IFS and FADN

Here we provide a first comparison between the gridded agri-
cultural crop area data from the IFS and from the GSA. We
used the gridded data set for barley (C1300) from Eurostat
and aggregated the GSA data on barley to the same grid cell
sizes for the year 2020. Only grid cells that are completely
inside the regions with GSA data are included in these anal-
yses.

Figure 12 shows maps of the area of barley within each
grid cell for the two data sets. The patterns in this map are

somewhat dependent on the grid cell size (since larger grid
cells usually have more agricultural area). However, in both
maps, we can easily identify high production areas in Cen-
tral France, Slovakia, Estonia and Bulgaria. The panel to the
right shows the difference between the maps in percentages
(limited up to 50 %). The salt-and-pepper pattern in some re-
gions indicates some issues with the geographical matching
of the two data sets. This is most likely caused by the fact
that the IFS data represent the administrative location of the
holdings and not the actual locations of the parcels, which is
the case in the GSA.

Figure 13 shows a scatterplot between the two data sets
for each grid cell for different resolutions. We can see that
there is quite a lot of scatter for the smallest grid cells (5 km),
whereas the match is better for the larger grid cells (40 km).
The correlation is 0.94, with an NSE of 0.87.

3.3 Mono-cropping and crop rotations

Since the EuroCrops v2.0 data set contains a time series of at
least three years, it is possible to use the data to investigate
where, for example, mono-cropping is occurring spatially for
different types of crops. The analysis is based on the stacked
layers which report the crop sequence for each declared area.
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Figure 9. The GSA data for 2023, harmonized using HCAT4 across three countries. The black lines represent the administrative boundaries.
The map projection is EPSG:3857.

Table 3. Evaluation metrics for selected crops in Fig. 11. R2 is the R-squared value, NSE is the Nash–Sutcliffe Efficiency, MSE is the mean
squared error and N is the number of NUTS2 zones.

AGRIPROD AGRIPROD name R2 NSE MSE N

code [kha]

C0000 Cereals for the production of grain (including . . . ) 0.9965 0.9917 538 879
C1111 Common winter wheat and spelt 1.0000 0.9999 2.1143 628
C1200 Rye and winter cereal mixtures (maslin) 0.9861 0.9627 3.1068 710
C1300 Barley 0.9987 0.9975 19 869
C1500 Grain maize and corn-cob-mix 0.9372 0.8244 452 772
I1110 Rape and turnip rape seeds 0.9999 0.9997 0.5432 746
I1120 Sunflower seed 0.9994 0.9986 5.8294 468
G1000 Temporary grasses and grazings 0.7646 0.5642 3018 628
G3000 Green maize 0.9959 0.9882 43 323

Figure 14 provides an example using maize, where Fig. 14a
shows some hotspots of higher maize monocropping in parts
of France, Belgium, The Netherlands, Denmark and eastern
Europe. However, by taking into account the areas where
maize is grown in 2023 (Fig. 14b), the hotspots of maize
monoculture in 2023 are more clearly highlighted (Fig. 14c),
showing pockets in Ireland, Portugal, Spain, France, Den-
mark and eastern Europe.

4 Discussion

This paper provides an update to the previous EuroCrops data
set (Schneider et al., 2023), which harmonized GSA data for
16 countries for the year 2021. In particular, we extended the
temporal coverage to include GSA data available for a mini-
mum of three years. The advantage of the temporal extension
is for applications such as crop rotations as demonstrated in
Sect. 3.3, which can be used to identify areas with highly
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Figure 10. The proportion of arable crops, permanent crops and grassland in the GSA at a 10 km resolution. Borders are shown in white.
Maps for 2008 to 2015 are provided in Fig. S4.

intensive monocultural practices versus more soil friendly
crop rotation schemes (Ouda et al., 2018). Temporal trends
in crop diversity (Machefer et al., 2024) can also be deter-
mined, and the harmonized EuroCrops v2.0 data set can be
used to verify crop rotation patterns from remote sensing
such as those derived from the Copernicus VLCC (Wegschei-
der et al., 2024) crop type layers to which links have been
made through HCAT4. It would also be possible to compare
the data set to other crop data sets such as the coarser resolu-
tion CROPGRIDS, which is a global georeferenced data sets
of 173 crops for 2020 (Tang et al., 2024).

Another advance in this paper has been the extension of
HCAT2 (Schneider et al., 2025) and HCAT3 (Li et al., 2025)
to HCAT4, where we introduced the concept of “dimension”
with two use cases: usage and seasonality, although more di-
mensions could be added in the future. Note that usage was
inferred from the translated crop names rather than full crop
descriptions provided by EU MS. Morover, to keep this di-
mension manageable, we used 10 classes (and one class for
no usage specified), which means that many different types
of usage are merged under a single term, e.g., processing is
used for both making raisins but also wine production. Nev-
ertheless, the data set remains dynamic, which means that
any changes to the mapping table can be easily applied to the
full database.

HCAT was developed because each EU MS uses their own
crop classification system, which is usually in their own na-
tive language (Schneider et al., 2025). In addition to the bene-
fit of HCAT for harmonizing the GSA across EU MS, HCAT
is now being used in other applications such as remotely
sensed classification of crop type maps for France and the
Netherlands (Barriere et al., 2024), classification of major
vegetation types present during winter in Europe (Gackstet-
ter et al., 2024) and the use of hyperspectral data to improve
crop type mapping in France (Li et al., 2025).

In addition to EuroCrops v2.0, there are other similar ini-
tiatives worth noting that serve different purposes. One of
them, the GSA Quality Assessment (GSA QA) refers to
the annual quality checks that are done by the MS follow-
ing a common methodology set by the European Commis-
sion (EC) to ensure the quality of the system. This process
ensures that farmers’ declared parcel boundaries and crop la-
bels meet stringent accuracy and consistency criteria, yield-
ing high data reliability for administrative purposes and al-
lows claims for money to be audited. This data set includes
GSA data from all MS and is not published openly.

In contrast, The SAIS (Spatial Agricultural Information
System) pilot project seeks to foster discoverability and
availability of the IACS data managed and curated in a sub-
sidiary way by the Member States. To demonstrate efficient
access and effective reuse of these data, SAIS harvests and
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Figure 11. Area comparison between crops in the EuroCrops v2.0 and Eurostat databases for a selection of crops extracted at NUTS 2 level
and linked by AGRIPROD codes for all years available. Figures S1 to S4 provide this comparison for the complete set of crops.

harmonizes them into a unified schema (Wojda et al., 2023)
and further develops soil-related use-cases. SAIS is designed
to integrate additional datasets (e.g., soil and environmental
data) to support policy analysis, aiming for broad EU cov-
erage with a consistent data structure. While SAIS promises
extensive coverage and improved interoperability, it is still
under development, and the data availability, quality and har-
monization will depend on the successful alignment of di-

verse national inputs. Finally, to improve IACS data avail-
ability and reuse, a first version of the Technical Guidelines
were developed supporting the Member States in the IACS
Data Sharing Process as proposed by DG AGRI in collabora-
tion with DG ENV and DG CLIMA and DG JRC. Currently,
to align with a dynamic policy context on data, the TG are
under revision and will be streamlined and published soon.
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Figure 12. Comparison of area within the IFS multi-resolution grid cells between Geo-Spatial Application (GSA) and the Integrated Farm
Statistics (IFS) data for year 2020. The panel to the right shows the percent difference between the maps.

Figure 13. Scatterplot of areas of barley from the Geo-Spatial Application (GSA) and the Integrated Farm Statistics (IFS) within four
selected IFS multi-resolution grid cells (5, 10, 20, and 40 km) for the year 2020.

Another initiative is the Europe-LAND project (Horizon
Europe), which has already compiled a harmonized IACS in-
ventory for many countries (Jänicke et al., 2025). It offers a
multi-year coverage (up to 17 years for 18 countries in its
public release) and employs the HCAT taxonomy. Europe-
LAND’s strength lies in its large scale and inclusion of farm-
level details (e.g., including farm identifiers and organic sta-

tus) where available, but it also faces some limitations: not
all country data could be openly shared due to GDPR and
data-sharing restrictions, and an older version of HCAT was
used that does not differentiate between crop usage. More-
over, we have implemented a temporal checking process to
ensure consistency in boundaries over time to ensure unique-
ness and with no overlapping. Nevertheless, the data set of
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Figure 14. The spatial distribution of maize monoculture for European countries in the EuroCrops v2.0 data set, aggregated to a 10 km grid.
(a) The % of land with a 3-year maize monoculture for the period 2021–2023. (b) The % of maize cultivated in 2023. (c) The % of 3-year
maize monoculture in areas cultivated with maize in 2023.

Jänicke et al. (2025) provides another source of GSA data
that can be used for different applications.

However, the EuroCrops v2.0 data set also has limitations
that need to be acknowledged. First, data are missing for sev-
eral EU MS and the number of years available varies be-
tween MS, with some having as many as 14 years while other
MS have less than 3 years of openly available data and were
therefore excluded. In addition, no overseas regions are cur-
rently included such as the Canary Islands, Madeira, French
overseas islands, etc., and two NUTS3 regions were missing
data in 2021: León (ES413) in 2023, Jaén (ES616). Secondly,
the focus is mostly on European crops and does not cover
tropical crops very well (e.g., the crop prickly pear was too
uncommon to justify its own class in the taxonomy so was
mapped to the “Other” class instead).

A third limitation is related to inconsistency in crop codes
(e.g., in Czechia, Germany, and the Netherlands as shown in
Sect. 2.2.4) or the absence of crop codes (e.g., in Slovakia)
where new codes were created, which limits the interoper-
ability with other data sets. In addition, we assigned only
a single crop code to each parcel even though some coun-
tries like Portugal and Austria allow farmers to declare mul-
tiple crops in one parcel for double cropping, intercropping
or crops grown at sub-parcel level (but the sub-parcel geom-
etry is not available to make this separation). Some coun-
tries like Ireland had multiple declarations for the same par-
cel where the shares were not adjusted to reflect the sharing,
which occurred in their GSA until 2022. From 2023 onward,
the shares were adjusted properly. These types of issues had
to be dealt with during the cleaning process.

We also harmonized the crop codes over time by select-
ing the most recent one and then applying this code histori-

cally to previous years. The changes in crop codes over time
can be due to an error, e.g., a misspelling in the name or
due to genuine changes made to the national nomenclature
as a result of changes in CAP policy. These types of tem-
poral inconsistencies occurred in less than 1 % of the data
for AT, BE2, DEA, DK, ITI1, 1 %–5 % for CZ, DE4, ES,
NL, 14 % for SI and 21 % for PT. Another type of tem-
poral inconsistency that occurred in more recent GSA data
is when MS added features related to eco-schemes, in par-
ticular, Landscape Features (LF). LF are not properly cap-
tured in EuroCrops v2.0 and are mostly assigned to the class
“not_known_and_other” or “unmaintained”. LF can also be
mixed in with other classes or even coded as NULL so this
could be improved in the future.

Finally, the data set represents only declared parcels,
which can be a limitation for some applications. In France,
the non-declared agricultural areas have been determined us-
ing Earth Observation data (Cantelaube and Lardot, 2022).
While the main agricultural areas show few non-declared ar-
eas, the gap can be larger for pastures and in protected areas
such as Natura 2000 sites (Pointereau et al., 2010), or crops
with high economic value. For instance in France, 25 % of
the vineyard areas were missing in the 2022 GSA.

5 Data availability

The EuroCrops v2.0 data set (European Commis-
sion. Joint Research Centre, 2026) is available un-
der https://doi.org/10.2905/b9fb9e67-78a9-4327-9d59-
39a928d812d3 and for downloading from the following
site: https://jeodpp.jrc.ec.europa.eu/ftp/jrc-opendata/DRLL/
EuroCropsV2/ (last access: 1 June 2026). The data are pro-
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Figure 15. The Hierarchical Crop and Agriculture Taxonomy version 4 (HCAT4).

vided in geoparquet format for each country and each year in
the CRS ESPG:3035. In addition, there are mapping tables
that link HCAT4 to the other nomenclatures (AGRIPROD,
HRL and EAGLE). See Fig. 2 for an example of the database
structure.

6 Code availability

The code for downloading the data, building the database,
ingesting the data into a PostGIS database and for generating
the output files is available in github at: https://github.com/
Martincccc/EuroCropsV2 (Claverie et al., 2026).

7 Conclusions

EuroCrops v2.0 provides a highly curated, harmonized data
set for parcel-level crop declarations, focusing on openly
available GSA data. It covers 18 paying agencies with at
least three consecutive years of data, using the latest HCAT4
taxonomy, which adds crop usage and seasonality as new
dimensions and is an update to the crop taxonomy devel-
oped by Schneider et al. (2023). The data quality of the
EuroCrops v2.0 data set has been enhanced by cleaning
procedures (i.e., removing overlapping/duplicate parcels and
ensuring consistent parcel boundaries over time) and by
linking to other classification systems (e.g., LUCAS, the

Earth Syst. Sci. Data, 18, 4075–4095, 2026 https://doi.org/10.5194/essd-18-4075-2026
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IFS (AGRIPROD), the FADN and classification systems
from the newly released remotely sensed product Coperni-
cus High Resolution Layer on Crop Types). EuroCrops v2.0
delivers semantic harmonization and is fully open access, but
its coverage is limited to those countries that provide public
data (leaving out many MS or years where data are unavail-
able).

HCAT4 is also contributing to the harmonization of crop
code lists at the EU level, where the work began in 2024 by
the reference data management coordination group, whose
aim is to build consensus on a corporate reference data man-
agement policy, agree a set of principles for the management
of reference data assets and to establish an initial set of ref-
erence data assets to be shared for common usage across
the EC (European Commission, 2019). The current lack of
formal alignment between relevant assets including agricul-
tural products hampers interoperability. The work on EU
wide crop code list harmonization is still ongoing.

Harmonized datasets like EuroCrops and Europe-LAND
can also play a key role in supporting the evolution of the Per-
formance Monitoring and Evaluation Framework (PMEF)
under the CAP 2023–2027. The PMEF relies on consistent
indicators and data to measure progress toward CAP objec-
tives (such as crop diversity, sustainable practices, and envi-
ronmental targets). EuroCrops v2.0 provides high-resolution,
cross-country data on what crops are grown and where,
which can be used to derive indicators for crop rotation fre-
quency, landscape diversity, or organic farming coverage. By
aggregating parcel-level information to regional or national
scales, EuroCrops v2.0 data can help to validate and com-
plement official statistics, thereby strengthening the evidence
base for PMEF reporting. Similarly, the multi-annual harmo-
nized data from Europe-LAND and insights from GSA QA
(on the quality and completeness of declarations) can inform
performance indicators by identifying trends and anomalies
in farmers’ land use over time. These data sets also align
with new data requirements in EU agricultural policy. For
instance, the establishment of the Farm Sustainability Data
Network (FSDN) from 2025 will expand data collection on
environmental and social aspects of farming (e.g., nutrient
management, soil health, crop rotations). EuroCrops v2.0
and related harmonized IACS data sets can complement the
FSDN by linking detailed crop-type information and parcel
geometries with farm-level sustainability indicators, thus of-
fering a more granular context for evaluating farm perfor-
mance and agri-environmental measures.

As more data become available due to increased sharing by
EU MS and/or the legal requirement for MS to release data
sets of High Value, which includes GSA data, the data could
be harmonized using the process outlined here and contribute
to a growing time series of valuable in situ data on crops
grown in the EU.

Supplement. The supplement related to this article is available
online at https://doi.org/10.5194/essd-18-4075-2026-supplement.
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