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Abstract

Land degradation is one of the most pressing problems ensuring sustainable use of land. In order to provide a
clear understanding of land degradation and its risks, as well as to implement unified measures for prevention of
land degradation in Latvia, the Land Management Law came into force in 2015. It individually defines the
concepts of land and soil degradation, thus separating them from each other, as well as clarifying the term
“degraded territory”. However, despite these solutions in the regulatory framework of the land degradation, till
now criteria for identifying land degradation have not been developed and approved, therefore their
determination is very subjective and not comparable between municipalities and at the state level. The aim of the
article is to develop and approbate degradation criteria for assessing land degradation in particular territory. In
the article, based on the author's previous studies on the classification of land degradation, characterised one type
of land degradation - the abandoned agricultural and forestry activity territory, as well as proposed subdivision of
criteria classification into three levels — low, medium and high. As result of the study, it was concluded that the
classification of degraded territories into three degradation levels is justified for the purpose of more objective
identification and evaluation of land degradation.
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Introduction

Attention to land use and land management issues is being paid all over the world, because land is
limited resource and its rational use is the foundation of the prosperity and development of every
country. Land degradation is pending matter affecting sphere of land management. It is a process
caused by human activity or climatic conditions, which reduces the useful properties of the land and,
hence, the area of land used. Land degradation has become one of the biggest challenges not only in
Europe but worldwide. This is also indicated by the soil scientist P. Buloks, who bases his view on
statistics - about six million hectares of land are lost every year due to soil erosion, desertification
affects about one sixth of the world's population and one fourth of the world's land, while the salinity
of the soil affects about 20 millions of hectares of irrigated land (Bullock, 2005).

Although land degradation problems have been recognized for decades, government of Latvia started
to focus seriously on this issue only in 2006, which by UN was announced as international year of
deserts and land degradation. In the same year, the Ministry of the Environment of Latvia started to
implement land degradation measures appointed in the Development Program of UN and Global
environment facility project “UN Convention on the development of sustainable capacity and
responsibility for implementation of the elimination of land degradation in Latvia”, conducting
investigation on changes of land quality and land degradation in several municipalities (Puce, 2006).
Since then, several research and practical projects have been developed (Degradeto teritoriju izpéte...,
2004; Degradeto teritoriju un..., 2012; Jackson et al, 2012), which confirmed the fact that the problem
of land degradation, defined both at international and European level, is very topical in Latvia as well.
Latvia is not affected by the problem of desertification, however, land degradation is observed in
various ways.

Both foreign and Latvian scientists have paid considerable attention to soil and land degradation in
their studies, however, as pointed out by some scientific sources (Klavins et al., 2008), it is reasonable
to pay attention to the fact that in most of the publications mainly is described soil degradation, its
impact and prevention measures. However, soil degradation is just one of the causes of land
degradation (Kasparinskis, 2014). When reading special literature, can be concluded that there is not
one single definition of what is land degradation. In different sources it is defined in different ways,
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and conditions that affect land degradation are defined differently. However, many authors describe
land degradation as a reduction of the natural and beneficial characteristics of the land, or even loss
resulting from natural processes and human activities (Sklenicka, 2016).

In order to provide a clear understanding on land degradation and its risks, as well as to implement
unified measures for its prevention, in Latvia relatively recently (since 2015) the Land Management
Law was promulgated. It defines the soil degradation and land degradation as separate terms, thus
separating them from each other. There is provided an explanation of degraded territory - it is a
territory with destroyed or damaged upper layer of ground or an abandoned territory of construction,
extraction of mineral resources, economic or military activities (Zemes parvaldibas likums, 2014).
However, despite these solutions in the regulatory framework of the land degradation process, till now
criteria for land degradation identifying have not been developed and approved, therefore their
determination is very subjective and not comparable between municipalities and at the national level.
Similarly, does not exist adequate classification of degraded territories, there is no regulation on the
procedure for identifying and assessing the current level of land degradation and its feasibility, as well
as for measures to prevent land degradation.

Solving this issue and making interviews and inquiries with specialists, considerable number of
experts pointed out that degraded territories should be classified according to their characteristics or
criteria, and to pay more attention to the degree of degradation (low, medium, high) that could
facilitate their assessment and prevention. Based on the definition of degraded territory given in the
Land Management Law and previous researches of the authors, there are developed proposals of
classification of degraded territories and set of land degradation criteria (Parsova, Jankava, et. al.,
2017) (Table 1).

Table 1
Proposals for classification of degraded territories

No The type of degraded territory Criteria for the determination of degraded territory

Depreciation of the buildings

Built-up territory overgrown with bushes

Pollution

1. | Degraded built-up territory Dump-site

The abandoned production territory or facility

Abandoned military territory or object

2. | Non-recultivated territory of mining of Abandoned territory of extraction of peat and construction
mineral deposits materials

Agricultural land overgrown with bushes

Dump-site

Abandoned production territory or object

Unmanaged agriculture and forestry Abandoned military territory or object

activity territory Invasive plants

Bogged-up land

Pollution

On the basis of classification given in Table 1, this paper proposes to analyse one of the types -
unmanaged agriculture and forestry activities territory, as well as breakdown of each criterion for the
determination of degraded territory into degradation levels.

Methodology of research and materials
The aim of the article is to develop proposals for degradation levels of each degradation criterion, to
give characteristics (parameters) of each degradation level, as well as approbate these parameters. To
achieve the goal, the following tasks have been set:
o to identify and describe degradation levels of each degradation criterion;
o to approbate land degradation parameters in a particular territory, surveying it, identifying and
evaluating degraded areas in accordance with degradation levels.
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Based on scientific publications, inquiries of experts, as well as authors' considerations (Sklenicka,
2016; Kust et al., 2016), has been made the subdivision of degradation criteria of unmanaged
agriculture and forestry activities territory into three levels — low, medium and high. Description of
degradation levels has been made taking into account land degradation volumes, surveying feasibility
and priorities of its elimination (Table 2).

Table 2
Description of levels of degradation criteria of unmanaged agriculture and forestry activities territory
Degradation criteria Degradat_lon level -
low medium high
Agricultural land 10 — 39 % of agricultural | 40 — 69 % of agricultural | 70 — 100 % of agricultural
overgrown with shrubs land land land
Uncultivated dump-site | area up to 50 m? area 50 m? to 200 m? area above to 200 m?
Abandoned territory or economic activities does economic activities does economic activities does
object of production not take place for 3 years | not take place for 3to 7 not take place for more
years than 7 years
Abandoned territory or the objects has not been
object of military X X demolished, the territory
purpose has not been reclaimed
The invasive plants hogweeds occupies up to | hogweeds occupies hogweeds occupies over
(hogweeds) 30 % of the area 31-50% of the area 51 % of the area
Bogged-up land insignificant bogging-up, | significant bogging-up, bogging-up is in
there are drainage systems | there are drainage systems | territories without
requiring maintenance requiring maintenance or | drainage systems,
reconstruction construction of them is
necessary
Pollution if the polluted territory is
X X registered in the Register
of Polluted and Potentialy
Polluted places

Further in the article is given a description of levels of degradation criteria and characteristics
(parameters) of their assessment.
Agricultural land overgrown with shrubs. Abandoned or unused agricultural land is considered
agricultural land which is not used for agricultural production, as well as land overgrown with shrubs,
except forest land. In future for unused agricultural land can be two options — gradual natural or
artificial afforestation, or removal of shrubs. If agricultural land is slightly overgrown with
shrubberies it would not be considered as degraded territory, but if the territory is covered with shrubs
in the amount of 10% to 39% of total area, it could be considered as low degradation level, medium
degradation level could be in the amount of 40% to 69% and high - 70% to 100%.
Uncultivated dump-site. An uncultivated dump-site is a place where no measures have been taken to
prevent the negative effects of waste on human health and the environment (Atkritumu poligonu
ierikosSanas..., 2011). It is foreseen to arrange dump-sites only in building areas where the purpose of
land use is “building area of waste management companies”, therefore, any waste disposal site in
agricultural or forest land is considered illegal (Nekustama ipasuma lietosanas..., 2006). Even small
uncultivated dump-site in agricultural or forest land is considered to be an expression of land
degradation. Low degradation level could occur if dump-site occupies an area of up to 50 m2, medium
degradation level - if dump-site occupies an area from 50 m? to 200 m? and high — if more than 200
m2,
Abandoned territory or object of production. There are six land use purposes of industrial land
building areas, which are specified in Cabinet Regulation No.496 (20 of June 2006) “Classification of
purposes of use of real property and order of their determination and change”:

¢ industrial enterprise building area;

o warehouse building area;
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o agricultural enterprise building area;

o fish farm and nursery building area;

e waste management company building area;

e unreclaimed industrial object building area (Nekustama IpaSuma lieto$anas...., 2006).
On the other hand, the abandoned production area is the land in which production no longer takes
place, and the buildings intended for production are abandoned. Abandoned production facility is an
object where production has taken place in the past, but at the moment it is abandoned. For
assessment of this degradation criterion we recommend to use the time factor — low degradation level
could be observed in sites where the economic activity has not occurred for up to 3 years, medium
degradation level — where the economic activity does not take place 3-7 years, but high - in the objects
where the economic degradation does not take place for more than 7 years.
Abandoned territory or object of military purpose. Territories of military purpose belong to the
group of land use purposes “Building areas of objects of national defence, security, police, fire
fighting and rescue, border guards and penal institutions”. To this group of land use purposes belongs
built-up land on which intended use of the existing buildings is “Other, previously unclassified
buildings”, if they are used as buildings of penal institutions, defence forces, police and fire service
buildings and yards, as well as land under these buildings and related auxiliary buildings, internal
transport and maintenance of utilities these territories, land under car parking areas and garages, etc.
Also, this group includes land without buildings but used land, which according to legally established
use, spatial plan or detailed plan, are intended for construction of such buildings, including
construction of local utilities and structures, as well as improvement elements of building areas
(Nekustama 1pasuma lietosanas...., 2006).
In turn, the military contaminated area is explained in the Law “On Pollution”. It is the territory where
an explosive objects and materials, or toxic or otherwise hazardous substances used or intended to be
used for military purposes are located (Par piesarnojumu, 2001). However, it should be noted that
existing firing grounds of National Armed Forces of Latvia where the military trainings takes place,
cannot be observed as degraded territories or objects. Only territories that during soviet period were
used for military purposes but now are abandoned can be attributed to criterion “Abandoned territory
or object of military purpose” (Priekslikumi zemes un.., 2016). In all areas where military actions
have taken place, is possible pollution and in any case there revitalisation is necessary. Therefore, we
recommend that this criterion of land degradation not divide into levels but in all cases to determine
high level of degradation.
The invasive plants (hogweeds). The “Plant Protection Law” of Latvia defines invasive alien plant
species as species non-characteristic to the nature of Latvia which endangers local species and their
habitats or cause economic losses, damage to the environment or human health (Augu aizsardzibas
likums, 1998). The Law defines only one kind of invasive plants — Sosnovsky’s hogweed (Heracleum
sosnowskyi Manden) in the territory of Latvia (Invazivo augu sugu..., 2008). It spreads very quickly
and it is not easy to exterminate it. Evaluating land degradation we recommend to observe low
degradation level if hogweeds occupy up to 30% of the total area, medium — if hogweeds occupy 31-
50% of the total area, and high - if hogweeds occupy over 51% of total area.
Bogged-up land. In Cabinet Regulation No0.281 (24 April 2012) “High-detail topographical
information and its central database regulations” bogged-up land is characterised as wetland with less
moisture than transient swamps, with moisture-grassland and with thin peat layer or without it
(Augstas detalizacijas topografiskas..., 2012). Due to the fact that the bogged-up land is not a swamp
yet, the land can be returned to normal humidity by means of drainage. On land where drainage
systems already exist, it is easier to restore required humidity regime, but where they do not exist,
they should be created. Therefore, we recommend evaluate this land degradation criterion according
to the existence and quality of drainage systems. Land with existing drainage systems which require
maintenance activities should be classified as land with low degradation level, if bogging-up is
significant and existing drainage systems require maintenance or reconstruction activities, land should
be classified as land with medium degradation level, but land should be regarded as land with high
level degradation, if bogging-up is in territories without drainage systems, construction of them is
necessary.

33



Pollution. The purpose of the Law “On Pollution” is to prevent or reduce harm caused to human
health, property or the environment due to pollution, to eliminate the consequences of harm caused, to
prevent pollution resulting from polluting activities or, if it is impossible, reduce emission into soil,
water and air, as well as to specify measures for investigation of polluted and potentially polluted sites
and remediation of polluted sites. Polluted place within the meaning of mentioned Law is soil,
subsoil, water, sludge, as well as buildings, factories or other objects containing pollutants (Par
piesarnojumu, 2001). The Center for Environment, Geology and Meteorology collects information on
polluted and potentially polluted places. Pollution itself is a significant factor in land degradation,
regardless of its size. Therefore, all places that already are registered in the Register of polluted and
potentially polluted places are considered to be with high degradation level.
In order to carry out the approbation of land degradation parameters and to evaluate degraded areas in
accordance with degradation levels in the territory of agricultural and forestry activities, the field
survey of the Sauka Nature Park was carried out. In order to identify land parcels affected by land
degradation, the data from Cadastre information system were used. Before the field survey the spatial
plan of the Sauka Nature Park was investigated and the data from following registries were used:

o the Register of spread of hogweeds;

o the Register of polluted and potentially polluted places;

o the Register of Field blocks;

o the Register of Mineral Resources and others.
Conducting field survey the data about Sauka Nature Park in mentioned registers were updated, new
degraded areas and land degradation levels were determined. For determination of land degradation
criteria and their levels descriptions showed in Table 2 were used. For assessment and survey of the
area, additional materials - orthophotomaps and other cartographic materials were used.

Discussions and results
For approbation of research results there was selected an object - specially protected nature area -
Sauka Nature Park, established in 1987. The status of Natura 2000 - protected nature territory of
European significance has been awarded to this park. Sauka Nature Park is located in the south-
eastern part of Latvia in the central part of Viesite municipality and its total area is 5635 hectares. The
park is located in the highest part of the hillock Selija (Dabas parka “Sauka”..., 2010), the highest top
is Ormankalns (167 m). There are three densely populated areas in the park - the villages Lone, Sauka
and Klauce, as well as several lakes. The largest one is Sauka Lake with area 718 hectares. There are
many grand-trees and separately standing trees - oaks, ash-trees, pines, rowan-trees, as well as stands
of briar-roses. Important and attractive elements of the ecological landscape also are orchards with
apple trees in Lone municipality. The protected area and its adjoining territories are rich with
archaeological objects - cult places, castle mounds, ancient burial grounds and cemeteries, historic
villages, etc., and with elements of cultural and historical landscape as such farmsteads, manorial
estates, churches, roadside pubs (krogi), mills etc., constructed in the building traditions of this area.
Most part of Sauka Nature Park (52%) is occupied by agricultural land; about 31% of area is covered
by forests and 14% - by land under water. There are more than one and a half hundred real properties
in the park area, which consist of 613 land parcels. The average area of land parcel is 9.37 hectares.
The area of smallest land parcels is about 400 m?, and they mostly are located in densely populated
areas, while the area of largest land parcel is more than 700 hectares, and it is Sauka Lake. 71% of the
total area of the Sauka nature park is owned by physical persons, 14% are owned by state institutions,
10% are owned by legal persons, and only 4% are owned by local municipality (Dabas parka
“Sauka”..., 2010).
Conducting the survey, in the territory of the Sauka Nature Park, four degradation criteria of
unmanaged agriculture and forestry activities territory were not found:

e pollution;

e uncultivated dump-site;

e abandoned territory or object of military purpose;

¢ abandoned territory or object of production.
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This is understandable because the Sauka Nature Park is a protected area, whose status is
incompatible with nature polluting activities. However, three types of land degradation criteria were
identified:

¢ agricultural land overgrown with shrubs;

¢ invasive plants (hogweeds);

e bogged-up land (Table 3, Fig. 1).
The largest degraded area consists of the land with bogging-up indicators. The investigation showed
relatively large number of land parcels with over-moist soil in different degradation levels. 56 over-
moist land parcels with total area of 1250 hectares were found, which makes more than 20% of total
area. Low bogging-up level was detected in 33 land parcels in which existing drainage systems
require maintenance and tidying up activities. There are 12 land parcels with significant bogging-up,
and existing drainage systems require maintenance or reconstruction activities. High bogging-up level
is detected in 11 land parcels without drainage systems, there its construction is necessary (Table 3,
Fig. 1).
The agricultural land overgrown with shrubs was found in 17 land parcels with total area of 363
hectares, which makes more than 6% of the total area of park. In 14 land parcels, low level of land
degradation was detected and in 3 land parcels - medium level of land degradation. In territory survey
no land with high degradation level (shrubs cover more than 70% of the territory) was detected (Table
3, Fig. 1).
There also an invasive plant - Sosnovsky’s hogweed was found in the territory of the Sauka Nature
Park. Before field survey the information from Database about distribution of invasive plant species
according to the park territory, where the presence of hogweeds were previously detected was
obtained (Karte, b.g.). During the field survey the land parcels in which the hogweed vegetated wild
were identified, as well as information about annihilated hogweed. Summarizing the results, it was
determined that there are 8 land parcels, where hogweeds were found. The total area of invaded land
is 143 hectares or 3% of park area, the presence of hogweeds was estimated with low land
degradation level. At the same time it was found that within 9 land parcels hogweeds are annihilated
or their active destruction was carried out (Fig. 1).
There were identified 5 land parcels which were affected by complex of land degradation criteria for
example, agricultural land overgrown with shrubs together with bogging-up. Such land occupies 90

hectares or 2%.
Legend
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Fig. 1. Degraded territories in Sauka Nature Park

Altogether in Nature Park Sauka 86 land parcels with some features of degradation criteria were
fixed. Such land takes up about 1846 hectares or almost 33% of the total territory of the park (Fig. 1,
Table 3).

Although the above figures are quite alarming, however, bearing in mind fixed degradation degree, it
can be seen that the largest part of degraded land is assessed in low or medium categories. This means
that the land degradation in particular area is not comprehensive, its elimination is possible, and
revitalization of these territories is a further task for its owners. Furthermore, fixed reduction of area
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of hogweeds already demonstrates the results of landowner’s activities. Not providing division of
degradation degrees there are difficulties to assess and compare extent of land degradation.

Table 3
Summary of land degradation in the territory of Sauka Nature Park
Land parcels Proportion of
Land degradation criteria and its level degraded
number area, ha territories (%)
Agricultural land overgrown with shrubs, including: 17 363.48 6,4
- low degree 14 350.80 6.2
- medium degree 3 12.68 0.2
Presence of invasive plants (hogweeds), low degree 8 143,51 2.5
Bogged-up agricultural land, including: 56 1249.20 22.2
- low degree 33 630.00 11.2
- medium degree 12 308.76 5.5
- high degree 11 310.44 5.5
Overlap of several degradation criteria
Agricultural land overgrown with shrubs together with 1 15.59 0.3
bogging-up, low degree
Agricultural land overgrown with shrubs (low degree) 2 27.62 0.5
together with bogging-up (medium degree)
Bogged-up agricultural land together with invasive plants, 2 46.91 0.8
low degree
Total 86 1846.31 32.7

Conclusions and proposals

The results of the research showed that in agriculture and forestry activity territories the main criteria
of land degradation are overgrowing with shrubs and bogging-up of agricultural land, as well as
presence of invasive plants.

Taking into account the relatively large area of the Sauka Nature Park (5635 ha), the results of the
research can be generalized as the most characteristic degradation criteria for Latvia in the areas of
agricultural and forestry activities.

The approbation of land degradation criteria and their evaluation in the Sauka Nature Park suggests
that a more objective view of this problem is important for the classification of degradation criteria in
several degrees and justifies the assessment of land degradation.
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