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ABSTRACT

The Agricultural Payments Agency (supervisory and registry authority) of the Slovak Republic has announced an
erosion hazard layer to meet the requirements of GAECS (Minimising soil erosion. Limit soil erosion by putting
in place suitable practical measures). If a farmer fails to observe the layer data, they will be fined and might lose
access to direct subsidies (also known as direct payments). The layer that has been announced raises a number
of questions and concerns amongst beneficiaries of direct subsidies and users of land parcels. For instance, with
the Pastuchov land parcel, the uncertainties associated with the application of GAECS were raised. A comparison
of the water erosion layer commitment for 2023 with the erosion calculated by the Universal Soil Loss Equation
(USLE) method based on the Digital Relief Model (DRM) generated from airborne laser scanning has confirmed
the uniformity in all classified categories of water erosion over a 65% land parcel area. The situation of the land
user has been diminished (i.e. they have to comply with GAECS5 even when there is no reason to) over 11% of the
area. The situation of the land user has improved over 24% of the area (i.e. they do not have to comply with the
conditions even when there is reason to). This paper describes the problems and outlines the possibilities for the

necessary adjustment of compliance with the GAECS conditions in Slovakia.

Keywords: water erosion, conditionality, GAEC5, GSAA, CAP EU, DMR 3.5, DMR 5.0, soil loss.

INTRODUCTION

The EU’s Common Agricultural Policy (CAP)
is currently undergoing a transformation, and this
process is aligned with the policy framework
aimed at taking effective and immediate action to
address climate change and biodiversity loss (Ek-
ardt et al. 2018). After 2023, the CAP must sup-
port mitigation techniques for increasingly chal-
lenging environmental conditions to ensure food
security over the long term, while being consis-
tent with the international objectives of the Paris
Agreement (United Nations Climate Change,
2015) and the Convention on Biological Diver-
sity (Convention on Biological Diversity, 2020).
To achieve these objectives, the CAP has devel-
oped interlinked mechanisms to support farmers-
known as direct payments (Heyl, 2020). Direct
payments guarantee the sustainable management

of resources and are part of the hectare-decoupled
payments that are paid each year.

Since 2013, farmers have been required to fol-
low cross-compliance, which includes statutory
management requirements (SMRs), good agricul-
tural and environmental conditions (GAEC), and
greening requirements and standards to fully ben-
efit from Pillar 1 subsidies. However, cross-com-
pliance sets forth minimal criteria only, and the en-
vironmental effects thereof have been questioned
(Meredith and Hart, 2019). Greening is based on
the principle of cross-compliance and emphasizes
crop diversification, maintenance of permanent
grasslands, and expansion of ecologically sig-
nificant areas (EFAs), Hodge and Hauck, (2015).
However, greening is considered environmentally
weak, among other reasons, because many farmers
are exempted from this rule, and a wide range of
areas can be included under EFA requirements.
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The post-2023 CAP plan (Slovak Govern-
ment Regulation No 435/2022) replaces the
‘greening’ and ‘cross-compliance’ condition-
ality and adds a completely new component
called ‘organic schemes’ (Heyl, 2020). The
Slovak Republic has chosen to apply a whole-
farm eco-scheme, animal welfare, and pastoral
farming. The ecological scheme targets many is-
sues, including attempts to improve biodiversity
(e.g. Erisman et al., 2017; Nilsson et at., 2019),
support adaptation to climate change (European
Union, 2018; Zinngrebe et al., 2017), improve
the structure of arable land, and limit land deg-
radation processes (Panagos et al., 2020). Large
monoculture swaths in Slovakia reduce biodi-
versity; a full-scale eco-scheme will encourage
the development of non-productive areas and
dividing elements (Coe and Uberoi, 2022). Prai-
rie strips seem to be the only possible solution
for a landscape divider that can be applied in a
country with huge land fragmentation such as
Slovakia (Muchova and RaSkovi¢, 2020). Per-
manent landscape divisions are a problem result-
ing from the unattainable consent of all owners
(Paga¢ Mokra et al., 2021). Through the nine
GAEC standards, which specifically target cli-
mate change, water, soil, biodiversity, and land-
scape elements, the CAP Strategic Plans will
help to meet environmental and climate objec-
tives. All CAP beneficiaries are obliged to com-
ply with these standards, which serve as a basis
for expectations that farmers can exceed. Still,
they may receive additional financial assistance
for more ambitious techniques and procedures.

The main supervisory and registry author-
ity for direct payment applicants in Slovakia
is the Soil Management and Payment Agency
(PPA). All agricultural areas managed by the
applicant for agricultural purposes, i.e. all land
identified as arable land, permanent grassland,
or permanent crops, and registered in the Land
Parcel Identification System (LPIS), is eligible
for direct payments. Farmers who meet the re-
quirements for receiving direct payments may
file an application by 15 May of the relevant
calendar year following the announcement pub-
lished on the PPA’s website https://www.apa.
sk/. The LPIS parcel registry of individual di-
rect payment applicants is served through the
Geospatial Support Application App (GSAA)
(https://gsaa.mpsr.sk/, 2022). GSAA provides
applicants with base layers such as use bound-
aries, EFA features (buffer zones, landscape

110

features, terraces, fast-growing trees), cross-fill
(slope, water and wind erosion 2023, landscape
features, conservation areas, vulnerable areas),
habitat, and areas of natural limitation. De-
pending on these layers, applicants are checked
whether they meet general conditions for re-
ceiving direct payments.

For forty years, the quantity of agricultural
land in Slovakia has been steadily decreasing.
According to the data of the Statistical Office
of the Slovak Republic (2022), agricultural land
decreased by almost 70 thousand hectares be-
tween 1996 and 2020. According to Izakovicova
(2022), land degradation in Slovakia is the worst
in history. Every season, huge areas of land are
irreversibly damaged by floods or wind due to
the insensitive management of fields by farm-
ers. Apart from the effects of climate change, the
main cause of erosion is the intensification of
agriculture. This problem affects about a quarter
of agricultural land and hundreds of thousands
more hectares could be at risk in the near future
(Pauditsova et al., 2018). Erosion also dramati-
cally reduces soil fertility, which is directly relat-
ed to food self-sufficiency (Izakovicova, 2022).
A change could be brought about by correctly
setting the GAECS conditions (Minimising soil
erosion. Limit soil erosion by putting in place
suitable practical measures).

The following requirements for arable land
and permanent crops must be met by the applicant
in accordance with forthcoming national legisla-
tion, specifically, these GAECS conditions:

1. In areas heavily exposed to water erosion:

a) no growing of crops with low anti-erosion
capacity;

b) growing of crops with a higher anti-erosion
capacity only with the application of anti-
erosion agrotechnical measures.

2. Growing of crops with a low anti-erosion ca-
pacity only in areas moderately exposed to
water erosion and only with the application of
anti-erosion agrotechnical measures.

3. In areas exposed to wind erosion, measures
must be applied to prevent or mitigate the ef-
fects of wind erosion.

Following the above, PPA has disclosed the
“Water Erosion 2023” layer in the GSAA app to
inform applicants of the areas exposed to wind or
water erosion that will apply from 2023. Ministry
of Agriculture and Rural Development of the Slo-
vak Republic (MPRV SR).
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If the GSAA identifies a piece of land as be-
ing exposed to severe water erosion, it will sig-
nificantly restrict the type of crop for that parcel.
Another problem is that the water erosion layer
does not always correspond to the actual state of
erosion-exposed sites. Concerns are being raised
by applicants (knowing the local conditions)
that they will lose the opportunity to grow row
crops (maize, potatoes, beet, sunflowers, etc.) in
areas that are defined as having severe erosion
exposure by the GSAA according to the layer
despite the fact that they are not that severely
exposed or even not exposed at all. The needs of
livestock production and crop rotation are also
not taken into account. The current set-up re-
quires a change in the current tillage technology,
which is unrealistic in the short term without
additional funding. If farmers fail to accept this
layer (failure to meet GAEC conditions), they
will be sanctioned and/or might receive lower
direct payments or none at all.

This paper highlights the uncertainties asso-
ciated with the application of GAECS, using the
example of a specific land parcel in Pastuchov.
The paper includes a discussion of the issues as-
sociated with assessing the erosion exposure of
the site at a practical level and presents alterna-
tive solutions for modifying compliance with the
GAECS conditions.

MATERIAL AND METHODS

Study area

Theareaisaland parcel with the registration code
5504/1, type: A, Pastuchov, registered as arable land
intended for agricultural production with a total area
0f62.42 ha (Fig. 1). The land parcel is located in Pas-
tuchov Land Registry Area, Hlohovec District, Trna-
va Municipality, Slovak Republic (geographically
located at x:-515523.3960 m to -514485.7981 m;
y: 1254790.0613 m to -1256104.6266 m). The max-
imum elevation of the site is 264.96 m, while the
parcel’s lowest point at 209.29 m above sea level is
located on the boundary with parcel 5601/1. Deep
(over 60 cm) loess and medium soils are present
with two major soil units (HPJ), 41.28% brown
earth cultivated (HPJ 44) and 58.72% regio-soil cul-
tivated (HPJ 47). The site is classified as a warm,
very dry, and lowland region with an average air
temperature of 16 °C per growing season [IV.-1X.].
According to the Slovak Hydrometeorological In-
stitute, the long-term average rainfall for the period
1961-2019 for the region is 565.9 mm.

Input data

We compared the GSAA ‘Water Erosion 2023’
reference layer — which forms the mandatory

0 125 250
S T T Y T A |

Slovak Republic

Piestany

Topol¢any

Trnava

Nitra

Catastral areas of Hlohovec district
5 Galanta
0 5 10 20 Kilometers
] 5 T S | Ay s g |

Figure 1. Parcel 5504/1 layout
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Table 1. Documents used

Data type

Description

Source

Link

Total annual
precipitation

Location Average Rainfall (mm) in 1961-2019

Slovak
Hydrometeorological
Institute

https://www.shmu.sk

DMR 3.5 is a topographic layout of the surface to
create contours for the cartographic elevation model.

Office of Geodesy,
Cartography, and
Cadastre of the Slovak

https://www.geoportal.sk

genetic, climatic, and relief characteristics

Institute

Digital Raster cell resolution 10x10 m/pixel ;
model of Republic
relief
(DMR) DMR 5.0 is the result of interpolation of airborne 8fﬁce of Geodesy,
. : ; artography, and .
laser scanning (LLS) data showing a detailed https://www.geoportal.sk
. . : . Cadastre of the Slovak
elevation model at 1x1 m/pixel grid cell resolution. .
Republic
The use boundaries represent the area defined by the | Geospatial Request httos://asaa.mosr.sk
applicant for direct aid for the relevant calendar year for Aid ps./igsaa.mpsr.
Bonito soil-ecological units are areas marked on Soil Science and
Agro layers maps by a boundary and a code with the same Conservation Research http://www.podnemapy.sk

‘Water Erosion 2023’ is a raster layer showing the
area erosion exposure in three categories for the

Geospatial Request
for Aid

https://gsaa.mpsr.sk

year 2023

baseline for assessing compliance with GAECS
from 2023 onwards—with the output of the
USLE model based on DMR 5.0 and DMR 3.5.

DMR 5.0 was created from airborne laser scan-
ning (hereafter LLS) data and is considered to be
the most accurate elevation datum in Slovakia, as
provided by several papers (e.g. Leitmannova et
al., 2021, Kovani¢ et al. 2020, Lis¢ak et al. 2022,
Muchova and Sinka, 2021). The laser airborne scan-
ning period for the location was from 19.12.2017
to 12.04.2018, the altitude accuracy in BPV (Bolt
Post-Adjustment) is 0.04 m and the positional accu-
racy of the cloud points in ETES89-TM34 is 0.16 m
(https://www.geoportal.sk/sk/zbgis/lls-dmr/).

DMR 3.5 was created by digitizing contours
from the Base Maps at scale 1:10000 (ZM10) and

Technical Maps at scale 1:25000 (TM25) with
modifications. It is done in 10x10 m/pixel resolu-
tion. The evidence used is summarised in Table 1.

Methodology

The reference layer for ‘Water Erosion 2023’
was obtained by the authors by georeferencing the
raster base from the GSAA portal and then vector-
izing it in the specified categories: areas without
erosion, moderately exposed areas, and severely
exposed areas (Fig. 2). The published layer on the
GSAA portal was developed by the Research Insti-
tute of Soil Science and Soil Protection (VUPOP)
based on DMR 3.5 and has not yet published the
official procedure for its development.

_ Water Erosion 2023

/) Il areas without endangerment
slightly endangered areas

y I severely endangered areas
N

0 250 500 m
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Figure 2. Preparation of the ‘Water Erosion 2023’ layer according to GSAA documents
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The water erosion exposure was calculated
using the Universal Soil Loss Equation (USLE)
according to Wischmeier, Smith (1978). The
factor values R=15.4 Ml.ha'.cm.h”' for the
Piest’any ombrographic station (Ilavska et al.,
2005), K factor based on the main soil units ac-
cording to Ilavska et al. (2005) between values
of 0.51 and 0.72 tha!'.mm.h!, factor C =P =
1 for the calculation of potential water erosion;
the topographic slope length and slope factor
(LS factor) was calculated from the DMR 3.5
(10x10m/pixel) and DMR 5.0 (1xlm/pixel)
models of McCool et al. (1989). We show area
slope variation calculated from the DMR inputs
used in Figure 3 and Table 2.

The principle of permissible erosion accord-
ing to STN 75 4501 - Conservation of agricul-
tural soils was used to assess the limiting erosion

hazard rate of the land. Basic regulations and Act
220/2004 Coll, Agricultural Land Protection and
Use, as amended.

The Water Erosion Layer 2023 was taken as
a reference and is mandatory for users. It was
compared with soil loss calculations according to
the USLE model (Janecek et al., 2012) based on
DMR 3.5 and DMR 5.0.

According to STN 75 4501, the limit values
of soil transport during water erosion are consid-
ered for shallow soils (0.3 m) — 4 t.ha.year!, for
medium-deep soils (0.3-0.6 m) — 10 t.ha".year’,
for deep soils (above.6 m) — 30 t.ha'.year'. Ac-
cording to Act No. 220/2004 Coll., the limit val-
ues of soil loss are considered for shallow soils
(0.3 m) — 1 t.ha'.year!, for medium-deep soils
(0.3-0.6 m) — 4 t.ha'.year!, for deep soils (above
0.6 m) — 10 t.ha'.year!.
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Figure 3. GSAA slope, (b) DEM 3.5 slope, (c) DEM 5.0 slope

Table 2. Area and percentage overview for slope categories according to 3 models and 2023 layer and slope

differences according to GSAA

Slope GSAA DEM 3.5 DEM 5.0
classification Distribution Distribution Difference Distribution Difference

<30 28.00 % 18.15 % -9.85 % 2714 % -0.87 %
17.48 ha 11.13 ha -6-35 ha 16.83 ha -0.65 ha
350 15.30 % 18.79 % 3.48 % 20.96 % 5.65 %
9.55 ha 11.52 ha 1.97 ha 12.99 ha 3.44 ha
5o_7o 10.55 % 14.69 % 4.14 % 16.09 % 5.54 %
6.58 ha 9.01 ha 2.43 ha 9.98 ha 3.39 ha
7o_10° 2221 % 27.21 % 5.01 % 25.01 % 2.80 %
13.87 ha 16.69 ha 2.82 ha 15.51 ha 1.64 ha
10°—12° 10.99 % 11.56 % 0.57 % 6.97 % -4.02 %
6.86 ha 7.09 ha 0.23 ha 4.32 ha -2.54 ha
> 190 12.94 % 9.59 % -3.35% 3.84 % -9.10 %
8.08 ha 5.88 ha -2.20 ha 2.37 ha -5.69 ha
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To compare individual calculations, soil loss
was recalculated with the soil depth and classified
according to the SEOP erosion exposure index
into the following categories: areas without ero-
sion (SEOP value < 1), moderately exposed areas
(SEQOP value from 1 to 7), and severely exposed
areas (SEOP value > 7).

RESULTS

From the GSAA 2023 water erosion layer,
based on area representation, it was calculated
that 44% of the land parcel 5504/1 (27.37 ha) is
in the no exposure category, 45% (28.26 ha) in
the moderate exposure category, and 11% (6.79
ha) in the severe exposure category.

The annual average soil loss modelled at
DMR 3.5 is 18.75 t.ha'l.year!, and at DMR 5.0

0
I S

250

the average soil loss is 16.91 t.ha'. year'. The
difference of 1.84 t.ha'.year™' is due to the quality
of the incoming DMR, which affects the determi-
nation of the LS factor. Taking into account the
soil depth and applying the classification of per-
missible erosion loss according to STN 75 4501
and Act 220/2004 Coll., the average values of soil
loss reach for DMR 3.5 (STN 75 4501): ©=2.80
t.ha'l.year!, DMR 3.5 (Act 220/2004 Coll.): @=
1.86 t.ha'.year !, DMR 5.0 (STN 75 4501): O=
1.69 t.ha'.year-!, DMR 5.0 (Act 220/2004 Coll.):
0= 1.12 thal. year.

We classified the calculated soil loss values
into 3 classes: areas without erosion exposure,
moderately exposed areas, and severely exposed
areas. In Figure 4 we show a chart comparison,
and in Figure 5 we summarize the results of the
areal distribution of soil loss for all categories
individually.

500 m

slightly endangered areas [l severely endangered areas

I areas without endangerment
mEmeom  47.99 Gowd | (ESSSmSEE 5410  6M6
0 20 40 60 80 100| |0 20 40 60 80 100
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Figure 4. Evaluation of water erosion using (A) DEM 3.5 Permissible Erosion by STN75
4501, (B) DEM 3.5 Permissible Erosion Under Act. 220/2004 Coll., (C) DEM 5.0 Permissible
Erosion Under STN75 4501, (D) DEM 5.0 Permissible Erosion Under Act 220/2004
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Figure 5. Intensity of potential water erosion areas
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Table 3. Area and percentage overview for erosion categories according to 4 models and 2023 (GSAA) layer and

water erosion differences

Soil GSAA DEM 3.5 DEM 3.5 DEM 5.0 DEM 5.0
erosion (STN 75 4501) (Act 220/2004 Coll) (STN 75 4501) (Act 220/2004 Coll)
exposure | Distribution | Distribution | Difference | Distribution | Difference | Distribution | Difference | Distribution | Difference

No 44% 32.60% -11.25% 39.45% -4.40% 55.42% +11.58% 63.82% +19.98%
exposure | 27.37 ha 20.34 ha -7.03 ha 34.60 ha -2.76 ha 24.61 ha +7.23 ha 39.84 ha | +12.47 ha
Moderate 45% 47.99% +2.71% 54.10% +8.82% 41.08% -4.20% 35.83% -9.44%
exposure | 28.26 ha 29.94 ha +1.68 ha 25.64 ha +5.49 ha 33.75 ha -2.62 ha 22.37 ha -5.90 ha

Severe 1% 19.41% +8.53% 6.46% -4.42% 3.50% -7.38% 0.35% -12.53%
exposure 6.79 ha 1211 ha | +5.32 ha 2.18 ha -2.76 ha 4.03 ha -4.61 ha 0.22 ha -6.57 ha

In Table 3, we summarize the area and per-
centage of each erosion category according to the
4 models. We also show the individual difference
between the layer of water erosion 2023 (GSAA)
and the modelled erosion layers.

The results showed (Table 3) that according to
DMR 5.0 and Act 220/2004 Coll, the no-exposure
category increased by 19.98%. Users of these areas
are free of any restrictions, which — according to
the erosion heterogeneity layer — are wrongly con-
sidered to be at moderate or severe erosion risk un-
der current rules. Users must restrict their agricul-
tural production in areas of more than 12 ha in or-
der to comply with GAEC 5, even though there are
apparently no such conditions. Even if the DMR
5.0 model is applied with STN 75 4501, which has
stricter limit values for land loss, users are wrongly
sanctioned on an area of more than 7 ha.

Comparing the results modelled under DMR
3.5 and Act 220/2004 Coll, the opposite trend
emerges, where the non-exposed areas are gener-
ated according to the ‘Water Erosion Layer 2023’
by 4.40% lower. Take note of the differences in
soil loss calculated based on DEM 3.5 with STN
75 4501) and DEM 5.0 with STN 75 4501. No
exposure areas show a difference in the acreage
of +22.82% in favour of DEM 5.0 with STN 75
4501 and +24.37% in favour of DMR 5.0 with
Act 220/2004 Coll.

Under DMR 3.5 with Act 220/2004 Coll, the
moderately exposed areas increased by 8.82%
when compared to the layer in the GSAA. Land
loss calculated in line with DEM 5.0 and Act
220/2004 Coll is lower by 18.27% compared to
DMR 3.5 with Act 220/2004 Coll. According to
DEM 5.0 with STN 75 4501 and DEM 3.5 with
STN 75 4501, a difference of less than +7% in
the category of moderate exposure by soil loss
was obtained.

When comparing the results generated by the
DMR 5.0 model plus Act 220/2004 Coll with the

results from the ‘Water Erosion Layer 2023’, the
distribution of areas of severe exposure is lower
by 12.53%, compared to the soil loss calculations
based on DEM 3.5 with STN 75 4501 with an
increase of 8.53%.

DISCUSSION

The GAECS conditions that were present-
ed through the Water Erosion 2023 layer of the
GSAA were misinterpreted, which led to a nega-
tive response from land users. The situation was
exacerbated by the late availability of the layer,
which has a start date of 2023 (i.e. immediate-
ly), meaning that land users had only a short pe-
riod of time to resolve inaccuracies with the real
situation.

A comparison of the GSAA 2023 Water Ero-
sion Layer against the calculated erosion based
on the DMR 5.0 model showed uniformity among
the classified categories over an area of 40.53 ha
(65%): 24.87 ha of no exposure, 15.53 ha of mod-
erate exposure, and 0.13 of severe exposure.

The conditions improved for land users at an
area of 15.12 ha (24%): We assess that the follow-
ing conditions have improved: the no exposure
category that is moderately exposed in reality
(2.50 ha), the no exposure category that is severe-
ly exposed in reality (none), and the moderate
exposure category that is not exposed in reality
(12.62 ha). The conditions improved for land us-
ers at an area of 6.70 ha (11%): We assess that
the following conditions have been downgraded:
the moderate exposure category that is severely
exposed in reality (0.09 ha), the severe exposure
category that is not exposed in reality (2.31 ha),
and the severe exposure category that is moder-
ately exposed in reality (4.30 ha).

Following these results, it can be clearly stat-
ed that the 2023 layer of water erosion (GSAA)
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currently in place will continue to cause problems.
Land users will be constantly confronted with the
reality of the situation. Eroding soils or soils ex-
posed to erosion need to be realistically identi-
fied. Panagos et al. (2020) state that the future
Common Agricultural Policy (CAP) 2021-2027
could be a framework for better monitoring soil
erosion in the EU and for applying soil conserva-
tion practices to reduce soil erosion. According
to Evans (2013), data on the specific manifesta-
tions of erosion in an area are also essential for
calibrating model estimates and calculations, es-
pecially in times of climate change. Vacha (2022)
considers soil erosion monitoring as a very useful
activity that contributes significantly to the as-
sessment of erosion phenomena on agricultural
land; such an approach has been implemented in
the Czech Republic (Gebhart et al., 2023; Kapicka
et. al., 2019). Monitoring of farmland erosion is
also taking place with varying length, intensity,
and extent in several European countries such as
Germany (Hoper and Meesenburg, 2012), Spain
(Rodriguez-Blanco and Taboada-Castro, 2013),
Switzerland (Prasuhn, 2011), UK (Boardman,
2013), Sweden (Alstrdm and Akerman, 1992),
and Belgium (Van Oost et al., 2005).

Discrepancies of erosion models with the cur-
rent state on the ground may be in favour of the
user, and this means satisfaction on both sides
since in these cases, the user will have no reason
to raise these concerns, thus the state will have no
reason to deal with the issue. On the other hand,
discrepancies that are to the detriment of the user
will give rise to many questions and spark subse-
quent field assessments, as they mean lower di-
rect payments for users. Also, improperly defined
areas of moderate and severe exposure do not
allow the cultivation of crops with low erosion
capacity, which can put farmers at a disadvantage
in securing fodder for their self-sufficiency, often
unjustifiably so.

The Water Erosion Layer 2023 in force pub-
lished on the GSAA portal does not always repre-
sent the real situation of an area exposed to ero-
sion. These discrepancies are mainly caused by
the use of the DMR 3.5 base for the calculation
of soil loss due to water erosion, which does not
allow a realistic determination of water erosion
with accuracy to the land parcel level at a reso-
lution of 10x10 m/pixel. The fact that so far we
have a continuous elevation model for the whole
of Slovakia only on the DMR 3.5 model prede-
termines its use for the purpose of controlling
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the conditions of subsidy schemes. We consider
this to be inadequate also due to the fact that cur-
rently the DMR 5.0 model based on the LLS has
already been developed for an area of 42,545,756
km? (83.35% of the Slovak Republic, including
the overlap between the individual LOTs and
the overlap of state borders). The explicit use of
DMR 5.0 in locations where it has already been
developed is essential to ensure that the evidence
base for direct payments shows much more accu-
rate inputs to the models. When using the DMR
5.0 model for the whole territory of the Slovak
Republic, it is necessary to take into account
problems in the calculation of water erosion due
to the consideration of a large number of hydro-
technical objects (culverts, bridges, etc.), which
are not taken into account by the DMR 5.0 (e.g.
Muchova and Sinka, 2021).

If the current ‘Water Erosion 2023’ layer is
kept, we recommend averaging the land parcel to
a single average erosion hazard value for the area
based on the magnitude of the distribution of each
water erosion category. A similar approach is be-
ing implemented in the Czech Republic (Kapicka
etal., 2019). The degree of vulnerability to water
erosion is divided into three classes: no exposure,
moderate exposure, and severe exposure. This
method would avoid the issues that in a single
parcel, agrotechnical practices unfairly affect
negligible areas in higher water erosion catego-
ries and vice versa. The extreme heterogeneity
of erosionally distinct categories within a single
land parcel would be avoided. According to the
categorisation of land parcels, rules for proper
soil conservation agrotechnics and suitability/un-
suitability of the crops grown would be clearly es-
tablished. The implementation of the CAP would
thus avoid ambiguous interpretation of the condi-
tions, which is currently happening in Slovakia.

CONCLUSIONS

A change in the mitigation of degradation
processes could be brought about by the correct
setting of conditioning conditions under GAEC
5 (Minimising soil erosion. Limit soil erosion
by putting in place suitable practical measures).
In September 2022, the Agricultural Payments
Agency published a notice to direct payment
claimants that they will have to comply with con-
ditionality requirements from 2023. Through the
water erosion layer 2023, parts of land parcels that
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are severely exposed to water and wind erosion
are mandatorily identified. On the parts of these
land parcels, land users must restrict the choice
of crops and apply soil conservation technologies
in accordance with GAECS. The concerns raised
by land users are based on the fact that the water
erosion layer does not always correspond to the
real exposure to erosion, which will unfairly limit
management in terms of livestock production
needs and crop rotation. The current regulation
also requires a change in the established tillage
technology with an impact on forced investment
in mechanisation, which is unrealistic in the short
term without additional funding. Depending on
the land parcel listed in Pastuchov Land Regis-
try, on the sample area of 62.42 ha, we found a
discrepancy between the registration and the real
state. The results show a downgrade of land user
conditions in 11% of the area. The conditions im-
proved for land users at an area of 24 ha (24%)):
This means that 35% of the model land block area
is incorrectly evaluated. The solution, in our opin-
ion, is to rethink the input layer by monitoring the
actual occurrence of erosion events, which should
become part of the mandatory reporting. There is
also a need to use more accurate modelling inputs
wherever available and/or appropriate classifica-
tion of soil blocks.

Acknowledgements

This publication is the result of the projects
implementation: 1. Scientific Grant Agency of
Ministry of Education of the Slovak Republic and
Slovak Academy of Sciences [VEGA 1/0244/21];
2. ,,Scientific support of climate change adapta-
tion in agriculture and mitigation of soil degra-
dation” (ITMS2014+ 313011W580) supported
by the Integrated Infrastructure Operational Pro-
gramme funded by the ERDF; 3. Cultural and Ed-
ucational Grant Agency of the Ministry of Educa-
tion, Science, Research and Sport of the Slovak
Republic [KEGA 029SPU-4/2022].

REFERENCES

1. Alstrom K., Akerman A.B. 1992. Contemporary
Soil Erosion Rates on Arable Land in South-
erm Sweden. Geografiska Annaler. Series A,
Physical Geography, 74 (2/3), 101-108. DOI:
10.1080/04353676.1992.11880354.

2. Act No. 220/2004 Coll. on the protection and use
of agricultural land.

3. BoardmanJ. 2013. Soil Erosion in Britain: Updating
the Record. Agriculture, 3, 418—442. DOI: 10.3390/
agriculture3030418.

4. CoeS.,AresE., Uberoi E. 2021. Tree planting in the
UK. UK Parliament. https://commonslibrary.parlia-
ment.uk/research-briefings/cbp-9084/.

5. Convention on Biological Diversity. 2020. Global
Biodiversity Outlook 5. https://www.cbd.int/gbo5.

6. EkardtF., WiedingJ., Garske B., Stubenrauch J. 2018.
Agriculture-related Climate Policies—Law and Gover-
nance Issues onthe Europeanand Global Level. https://
heinonline.org/HOL/LandingPagehandle=hein.
journals/cclr2018&div=51&id=&page.

7. Erisman et al. 2017. Agriculture and biodiversity: a
better balance benefits both. AIMS

8. Agriculture and Food, 1(2). Agriculture Report:
Biological diversity in agricultural landscapes.

9. European Union. 2018. Evaluation study of
the impact of the CAP on climate change
and greenhouse gas emissions. https://www.
ecologic.eu/sites/default/files/publication
/2022/3533-CAP-Final-Report-web.pdf.

10. Evans R. 2013. Assessment and monitoring of ac-
celerated water erosion of cultivated land-when will
reality be acknowledged? Soil Use and Managment,
105-118. DOI: 10.1111/sum.12010.

11. Gebhart M., Dumbrovsky M., garapatka B., Drbal
K., Bednai M., Kapicka J., Pavlik F., Kottova B.,
Zastéra V., Muchova Z. 2023. Evaluation of Moni-
tored Erosion Events in the Context of Characteris-
tics of Source Areas in Czech Conditions. Agrono-
my, 13(1),256. DOI: 10.3390/agronomy13010256.

12.Heyl K., Déring T., Garske B., Stubenrauch J.,
Ekardt F. 2020. The Common Agricultural Policy
beyond 2020: A critical review in light of global
environmental goals. Reciel.

13.Hodge 1., Hauck J., Bonn A. 2015. The alignment
of agricultural and nature conservation policies in
the European Union. Conservation Biology, 29(4).
DOI: 10.1111/cobi.12531.

14. Hoper H., Meesenburg H. 2012. Tagungsband 20 Jahre
BodendauerbeobachtunginNiedersachsen. GeoBerich-
te,23(257). https://www.lbeg.niedersachsen.de/karten
daten_publikationen/publikationen/geoberichte/geob-
erichte-23-108163.html.

15.Tlavska B., Jambor P., LazGr R. 2005. Identifica-
tion of threats to soil quality from water and wind
erosion and proposals for measures. Bratislava:
VUPOP, 2005. 60. (in Slovak)

16. Izakovicova Z. 2022. Why Slovakia is losing land.
EurActiv. https://euractiv.sk/section/ekonomika-a-
euro/news/preco-slovensko-prichadza-o-podu/. (in
Slovak)

17.Janecek M. et al. Protection of agricultural soils
against erosion, Methodologies for implementation

117



Journal of Ecological Engineering 2023, 24(6), 109-118

of research results into agricultural practice, UVTIZ,
Praha 2012, 110. (in Czech)

18. Kapicka J., Zizala D., Krasa J., Miinster P. 2019.
Tools for monitoring agricultural soil erosion. Ist
edition. Praha: Research Institute of Melioration and
Soil Conservation, 94. (in Czech)

19.Kovani¢ L., Blistan P., Urban R., Stroner M.,
Blistanova M., Bartos$ K., Pukanska K. 2020. Anal-
ysis of the Suitability of High-Resolution DEM Ob-
tained Using ALS and UAS (SfM) for the Identifica-
tion of Changes and Monitoring the Development of
Selected Geohazards in the Alpine Environment—A
Case Study in High Tatras, Slovakia. Remote Sens-
ing. DOI: 10.3390/rs12233901.

20. Leitmannova K., Galova L., Muchova Z., Sinka K.,
Dibdiak P. Application of new airborne laser scan-
ning products in land improvement projects. Slov-
ensky geodet a kartograf, roénik XXVI., 2/2021,
5-17. https://www.kgk.sk/uploads/media/web_sgak
2 2021.pdf. (in Slovak)

21.Lis¢ak P., Paudit$ P., Bystricka G., Tetak F. et al.
2022. Use of DMR 5. 0 from airborne laser scanning
in solving geological tasks at SGUDS.149-159. (in
Slovak)

22.Mc Cool, D.K. et al. 1989. Revised slope lenght fac-
tor for the Universal Soil Loss Equation. In Trans-
actations of the American Society of Agricultural
Engineers, 32(5), 1571-1576.

23.Meredith S., Hart K. 2019. CAP 2021-27: Us-
ing the eco-scheme to maximise environ-
mental and climate benefits. Institute for Eu-
ropean Environmental Policy. https://ieep.
eu/uploads/articles/attachments/4791a221-
8525-4410848f8fb84f5a621a/I[FOAM%20EU
Eco-scheme Report Final.pdf?v=63718564537

24. Muchova Z., Raskovi¢ V. 2020. Fragmentation of
land ownership in Slovakia: Evolution, context,
analysis and possible solutions. Land Use Policy,
95. DOI: 10.1016/j.1andusepol.2020.104644

25.Nilsson L., Clough Y., Smith H.G., Olsson J.A.,
Brady M. V. et al. 2019. A suboptimal array of op-
tions erodes the value of CAP ecological focus ar-
eas. Land Use Policy, 85,407-418. DOI: 10.1016/j.
landusepol.2019.04.005

26.Pagac Mokra A., Pagac J., Muchova Z., Petrovic¢
F. 2021. Analysis of Ownership Data from Con-
solidated Land Threatened by Water Erosion in the
Vlara Basin, Slovakia. Sustainability, 13(1), 51.
DOI: 10.3390/su13010051

118

27.Panagos P., Ballabio C., Poesen J., Lugato E., Scar-
pa S., Montanarella L., Borrelli P. 2020. A Soil Ero-
sion Indicator for Supporting Agricultural, Environ-
mental and Climate Policies in the European Union.
Remote Sensing of Soil Erosion, 12(9), 1365. DOI:
10.3390/rs12091365

28. PauditSova E., Paudits P., Gazzola P., Bel¢akova I.
2018. Case studies. Landscape impact assessment
in planning processes, 139-208.

29.Prasuhn V. 2011. Soil erosion in the Swiss mid-
lands: Results of a 10-year field survey. Geo-
morphology, 126(1-2), 32-41. DOI: 10.1016/j.
geomorph.2010.10.023

30. Rodriguez-Blanco M.L., Taboada-Castro M.M.
2013. Linking the field to the stream: Soil erosion and
sediment yield in a rural catchment, NW Spain. Cat-
ena, 102, 74-81. DOI: 10.1016/j.catena.2010.09.003

31.Slovak Government Regulation No 435/2022 lay-
ing down the requirements for the maintenance of
agricultural area, active farmer and conditionality.

32. Statistical Office of the Slovak Republic.
2022.https://datacube.statistics.sk/#!/view/sk/
VBD_SK WIN/pl5001rr/v_pl5001rr 00 00 00
sk. (in Slovak)

33.STN 75 4501 — Conservation of agricultural soils.
Basic regulations.

34. United Nations Climate Change. 2015. Paris Agree-
ment. https://unfccc.int/process-and-meetings/
the-paris-agreement.

35.Vacha R. 2022. 10 years of Agricultural Soil Ero-
sion Monitoring in the Czech Republic. https://
www.spucr.cz/tiskovy-servis/tiskove-zpravy/2022/
predni-cesti-experti-na-protierozni-ochranu-pudy-
se-setkali-v-praze.html. (in Czech)

36.Van Oost K., Govers G., Cerdan O., Thauré D.,
Van Rompaey A., Steegen A., Poesen J. 2005. Spa-
tially distributed data for erosion model calibra-
tion and validation: The Ganspoel and Kinderveld
datasets. Catena, 61, 105-121. DOI: 10.1016/
j.catena.2005.03.001

37. Wishmeier W.H., Smith D. 1978. Predicting rain-
fall erosion losses. Washington D.C.: Agricultural
Handbook No. 537, USDA.

38. Zinngrebe Y., Pe’er G., Schuler S., Schmitt J.,
Schmidt J., Lakner S. 2017. The EU’s ecological
focus areas — How experts explain farmers’ choices
in Germany. Land Use Policy, 65, 93—-108. DOI:
10.1016/j.landusepol.2017.03.027.



