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Abstract

Fragmentation of landscapes with conservation value is very important to show what their conditions in protected
areas are. This kind of study is important for protected area management and for the situation of the biodiversity. This
study is focused on mapping and assessment of three types of protected landscapes: forests, transitional
woodland/shrub and alpine meadows using remote sensing data. The study area includes parts from South Pirin and
Slavyanka. The aim is to show what is the current situation and what are the conditions of selected protected areas and
what is the risk of landscape fragmentation. The landscape fragmentation tool (LFT v2.0) in GIS environment was used
for mapping the fragmentation. The results show that protected areas are mainly not fragmented. It is clear from the
spatial analysis that the territory with conditionally natural landscapes has a compact structure and the fragmentation
of the habitats is very small.

Keywords: Landscape Fragmentation, Remote Sensing, GIS, Protected Areas, Land Cover, Slavyanka Mountain, South
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INTRODUCTION

This study aims to analyze and evaluate fragmentation of landscapes with conservation value, which includes mainly
forests, transitional woodland/shrub and alpine meadows due to their high conservation value in the study area — South
Pirin and Slavyanka mountain. Forests play very significant role for the conservation and maintenance of the
biodiversity, for the sustainable microclimate in a given area, etc. Nowadays forests are at high risk of fragmentation,
mainly because of anthropogenic impact due to constant land use changes during the years. Forest landscapes are highly
sensitive to fragmentation. This is a process of reducing the density of forest areas deviding them to smaller fragments
(Vatseva et al. 2009, 2016).

There are several approaches to analyze the morphological structure of objects at pixel level and at landscape level. The
application of morphological image analysis (Soille, 2003) to classify the spatial structure at a pixel level is based on
two classes of land cover represented by a binary raster map. This methodology has been developed and applied in a
number of ecological studies over the last decade (Vogt et al., 2007a,b, Ritters et al, 2007, Ostapowicz et al., 2008,
Soille & Vogt, 2009; Vatseva et al. 2009, 2016).

DATA AND METHODS

The input data for the three types of protected landscapes was the land cover map (CORINE Land Cover, CLC) for
2012. The CLC map contains 44 land cover classes at the scale of 1:100 000, which include a minimum mapping unit of
25 ha, and the minimum linear elements are with 100 m width (EEA 1995, Bossard et al. 2000, EEA 2007). The CLC
vector data were corrected based on remote sensing data with higher spatial resolution — orthophoto images with pixel
size 0,5 m. Thus, a high geometric and thematic accuracy of the polygons for each class of land cover has been
achieved. The corrected CLC data are realiable for a longer period, because for the period 1990-2012 there are very
little changes in the land cover. Binary land cover maps were obtained by reclassifying the land cover vector data for
the different types of landscapes (forests, transitional woodland/shrub and alpine meadows) using GIS (ArcGIS 10.3).
Next the reclassified vector data were transformed in raster data.

Based on the accepted standards (Vogt et al., 2007a, b, Ritters et al., 2007), a pixel size of 25 m (0.0625 ha for
each pixel) was selected in this study, which is consistent with the spatial resolution of the used satellite images and the
scale
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CURRENT STATUS AND CHANGES IN LAND COVER AND LAND USE IN THE
SAZLIYKA RIVER CATCHMENT

Atanas Kitev?

Abstract: The article examines the current state and changes in land cover from the CORINE
project for 2018, as well as the changes that occurred compared to the previous CORINE for 2012 for the
Sazliyka River catchment basin. A statistical analysis of the land cover and land use data was performed,
as well as an analysis of the spatial distribution of the presented land cover classes. Of the established 24
classes of land cover and land use in the studied territory, 10 have a change in their area - both an increase
and a decrease in area are observed. The results indicate that the study area continues to be strongly
modified in terms of nature. Anthropogenic intervention in the area is 78.99% of the entire territory, and it
is expressed entirely by anthropogenic sites and agricultural lands. The trend for an increase in
anthropogenic sites is maintained during the period under review, with the most pronounced being the
class of quarries and open pit mines.

Keywords: land cover, land use, CORINE, GIS, spatial analysis, comparative analysis, Sazliyka
River.
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Abstract

The use of unmanned aerial systems (UAS) for image acquisition, which are then processed by the photogrammetric
method SfM- (Structure-from-motion), is increasingly established as a suitable workflow for obtaining high-resolution
topographic data (HRTD). During the last few years the development of high-quality IMU (Inertial Measurement Unit)
and GNSS technologies, as well as specialized RTK (Real Time Kinematic) and PPK (Post-Processed Kinematic)
solutions for UAV, can provide accurate parameters for the external orientation of the cameras used in UAV for
photogrammetric capture. The use of such an approach has the potential to become an alternative to the use of ground
control points (GCP) for georeferencing of the topographical data obtained from unmanned aerial vehicles. The
conventional method of georeferencing by monitoring ground control points (GCP) provides reliable positioning
accuracy in location but critically depends on the number and spatial location of ground control points (GCP). This
limits the efficiency of the method in a time aspect. Applying direct georeferencing of images taken by UAV can
overcome these limitations. Recently Post-processed kinematic (PPK) method georeferencing of images gradually
develops and provides centimeter accuracy of high-resolution topographic data (HRTD) in specialized studies of the
Earth's surface.

Kyewords: UAV; UAS; Structure from Motion; Photogrammetry; PPK Method

INTRODUCTION

In recent years, unmanned acrial systems (UAS) have demonstrated significant capabilities with potential for
applications in many areas such as: mapping, 3D modeling, extraction of three-dimensional point clouds and generation
of orthophoto mosaics. There are already a number of examples of the application of short-range photogrammetry by
UAS in studies of river systems (Casado et al., 2015), land cover (Passalacqua et al., 2015), three-dimensional modeling
of buildings and facilities (Remondino et al., 2011; Dinkov, 2018a), archeology (Chiabrando et al., 2011), opencast
mines (Ren, H., Zhao, Y., Xiao, W. et al., 2019), etc. In all these studies, the SfM (Structure-from-motion) method is
used for image processing and quite acceptable results are demonstrated, comparable to traditional photogrammetry.
The SfM method combines a significant number of images taken from different overlapping perspectives to recreate an
environment - i.e. a 3D structure was obtained from a series of overlapping images. The principle of using randomly
positioned images is possible thanks to advances in the development of automatic image matching. For example, this is
the scale-invariant feature transform (SIFT) (Lowe, 1999), in which the key approach is the ability to recognize a
physical characteristic present in multiple images regardless of the scale (i.e. resolution) of the images and the
viewpoint of the image. In SfM, the positions and orientation of the camera are solved automatically, without the need
to first have a network of control points with known 3D coordinates (Westoby et al, 2012). Instead, they are solved
simultaneously using very repetitive iterative procedures for batch adjustment, based on database automatically
extracted from overlapping images (Snavely, Seitz, Szeliski, 2008). Another important issue and subject of numerous
studies (Mesas-Carrascosa et al., 2014) is the accuracy of digital products obtained after processing the images acquired
by UAS. In recent years, solutions have had been implemented as additional GNSS systems in the UAS, through which
centimeter accuracy is achieved in the coordinates of the taken images.
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ABSTRACT

The use of unmanned aerial vehicle systems (UAVs) for the acquisition of images, which
are then processed by the photogrammetric method SfM (Structure-from-motion), is
increasingly established as a suitable workflow for obtaining high-resolution topographic
data (HRTD). Using PPK (Post-Processed Kinematic) solutions for UAVs can provide
accurate parameters for the external orientation of the cameras used in UAVs for
photogrammetric capture. The use of such an approach has the potential to become an
alternative to the use of ground control points (GCP) for georeferencing of the
topographical data obtained from unmanned aerial systems. The conventional method of
georeferencing by monitoring GCP provides reliable positioning accuracy in location but
critically depends on the number and spatial location of ground control points. This limits
the efficiency of the method in a time aspect. Applying direct georeferencing of images
taken by UAVs can overcome these limitations.

This paper presents an assessment of the geospatial accuracy of three-dimensional
photogrammetric products obtained by UAVs-photogrammetry using the SfM-method
(Structure from Motion), combined with a PPK (Post-Processed Kinematic) solution for
coordinating the taken images.

The study was performed with VTOL WingtraOne, which is equipped with a Sony RX1R
Il camera with a 35 mm full-frame sensor and 42 Mpix resolution and an additional PPK
GNSS module AsteRx-m2 UAS for direct georeferencing of the images.

Digital data generation was performed using two georeferencing methods: 1) Aero
Triangulation — “AT” (GCP method) and 2) Direct image georeferencing (PPK method)
without the use of GCPs.

The results of the application of the method in the case study area of Gorna Kovatchitsa,
show that it provides very accurate digital data for the terrain, allowing rapid analysis of
river valleys.

Keywords: UAV Photogrammetry; Structure from Motion; PPK Method; Landscape
modelling
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Abstract

Urban Green Spaces (UGS) contribute to the sustainable development of the urban ecosystem. Recently, UGS have
been considered to be of substantial importance for the quality of life, since they have a significant impact on ecosystem
functions, local microclimate, air quality, recreation and aesthetic perceptions. Remote sensing and geographic
information system (GIS) provide powerful tools for mapping and analysis of UGS at various spatial and temporal
scales. With the availability of high resolution remote sensing images and multi-source geospatial data, there is a great
need to transform Earth observation data into useful information necessary for urban planning and decision making.
Therefore, the current research is focused on mapping of UGS, based on remote sensing data. The present study aims to
investigate and map the spatial distribution of urban green spaces in Sofia, Bulgaria and Bratislava, Slovakia using
remote sensing data by implementing various spatial analysis techniques. The spatial detail of the mapping exceeds
previously available land cover datasets such as CORINE Land Cover and Urban Atlas. Based on their function or
morphology, fifteen different classes of UGS were mapped and quantified.

Keywords: Urban Green Spaces, Sentinel-2A, Remote Sensing, land cover, vegetation

INTRODUCTION

Urban Green Spaces (UGS) contribute to the sustainable development of the urban ecosystem and provide a range of
ecological and social benefits. Recently, UGS have been considered to be of substantial importance for the quality of
life, since they have a significant impact on ecosystem functions, local microclimate, air quality, noise absorption and
water resources protection. At the same time, UGS are essential for maintaining and improving human well-being by
contributing to recreation and aesthetic perceptions. In addition, UGS effectively support the biodiversity protection and
the preservation of historic landscape features.

Vegetation of UGS plays a major role in urban environment from many aspects, e.g. mitigation of the urban heat island
effect (UHI), maintaining ecological balance, protecting biodiversity, and promoting quality of life. The role of urban
vegetation is becoming more important for mitigation of climate change effects on population even in the temperate
climate zone. It is important to produce detailed vegetation maps to assist planners in designing strategies for the
optimization of urban ecosystem services and climate change adaptation (Lovell and Taylor, 2013; Ahern et al., 2014;
Lehmann et al., 2014; Niemeld, 2014; Butlin et al., 2015), and to ensure equal access to UGS for all urban residents.
With the capacity to differentiate land cover (LC) types at a large scale, remote sensing has been widely used for
vegetation mapping in various environments. Satellite imagery has been adopted for the monitoring of vegetation both
in urban and rural areas (Nichol and Lee, 2005; Lang, 2008; Lang et al., 2008; Hofmann et al., 2011; Tigges et al. 2013;
Liu et al., 2015).
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CONTEMPORARY LANDSCAPES OF NORTHERN SLOPE
OF THE SLAVYANKA MOUNTAIN

A. Kitev, M. Konteva, R. Vatseva, R. Penin

(Summary)

In this study, the spatial distribution of landscape features is analyzed and the
contemporary landscapes of northern slope of the Slavyanka Mountain are mapped
to assess anthropogenic changes of landscape. The research work is based on the
integration of traditional methods for landscape investigation and mapping, remote
sensing data for land cover and land use and geochemical analyzes of selected mi-
croelements in soil and sediments. Study area is located in southwestern Bulgaria in
the close proximity of the state border between Bulgaria and Greece. A significant
part of the study area is a Biosphere Reserve of Alibotush (Slavyanka), established
more than 60 years ago, helping to preserve the primary landscape type and diver-
sity. The results show that the northern slope of the Slavyanka Mountain is a rela-
tively well-preserved natural area. More than 80% of the territory includes slightly
modified and conventionally natural landscapes. Anthropogenic landscapes occupy
less than 20% of the total area. It can be concluded that the study area is generally
less affected by human activity and landscapes in the high mountain can be defined
as natural.
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PE3IOME

Cmamusima e Haco4yeHa KbM aHanu3sa U oueHKkama Ha 3eMHOmO NOKpumue U 3eMenon38aHemo b8 80b3ka ¢
ka4yecmeomo Ha eodume ebg godocbopa Ha p. TononHuua. HanpageH e cmamucmuyecku aHanus Ha
OaHHUme om QUCMaHUUOHHU U3credeaHus 3a 3eMHOMO nokpumue u 3emenonssaHemo 3a 2018 2. Ypes
2eoepagpcku uHgopmayuonHu cucmemu (TMC) ca aHanusupaHu npocmpaHcmeeHomo pasnpedeneHue u
KONuYyecmeeHume xapakmepucmuku Ha 3eMenonagaHemo & usnedgaHus 6000c60p.

BbuBegeHue

MNpoy4BaHuUsiTa Kak aHTPOMOreHHOTO BNUSIHWE Bb3/IENCTBA BbPXY OKOMHaTa cpefa ca cped BogelumTe
OT eKONorM4Ha rneaHa Touka. Ypes ekonornyHuTe M3cneBaHns ce YCTaHOBSBa CCTOSHUETO Ha NPUPOAaTa —
€CTECTBEHO MK aHTPOMOreHU3NPaHo, KaTo NO TO3M HaYWH ce ONpeAens Aanu efHa TepuTopus € 3ambpceHa
unu He. ToBa € OT CHILECTBEHO 3HaYeHWe 3a M3ACHABaHe Ha CbCTOSIHWETO Ha MPUPOLHO-TepUTOpUAmNHIUTE
Komnnekcu. Ypes ycTaHOBABaHE Ha CTeNeHTa Ha 3aMbpCEHOCT Ha Bb3afyxa, BOAUTE U NOYBUTE MOXe Aa ce
pa3bepe 1 KaKBO € CbCTOAHMETO Ha PaCTUTENHOCTTA WU XUBOTUHCKUS CBAT, @ OTTaM M KaK 3aMbpCABaHUSATa
BIMSISIT HA YOBEK.

MonesHuTe M3Konaemit-ce SBABAT LiEHHM MuHepanHu pecypcu. Te ca u Hali-BaxHaTa MpUpOSHO-
reorpachcka MPEANOCTaBKA 33 MKOHOMMYECKOTO PasBUTUE Ha CTpaHaTa. B 3aBMCMMOCT OT MpOM3XoAa,
CbLIHOCTTa W NpeaHasHa4YeHNeTo CU Ce AENAT Ha rOpUBHK, PYOHM U HepyaHW. PyoHUTE nonesHu nakonaemm
Cce AEeNAT Ha pyau 3a YepHu MeTanu v pyau 3a UBETHU MeTanu. TpousxombT UM 1 HaxoauLLaTa ca CBbp3aHu ¢
EH[OTEeHHUTE NPOLIECH, KOraTo Ce W3BbpLLBA Gbp30 WnK no-6aBHO 3acTMBaHe Ha MarMata BbpXY WM B
3eMHaTa Kkopa, W C eK30TeHHU MPOLEeCK, KOraTo ChLLUECTBYBAWMTE BEYE Haxoaulla Ca MOLNOKEHU Ha
WU3BETPSIHE W JpYrv NPOLECY ¥ paspyLuasat, TpaHCMopTUPAT U HaTpynBeaT Ha Apyri Mecta[1].

Mpes 2015 r. obunar gobus Ha noasemHu HoratcTBa B Bbnrapus Bbanusa npubnuautenHo Ha 79.5
MITH. TOHa. VI34/CTIeHO Ha MMaBa OT HaCeneHueTo ce nagat no 11 TOHa, KOETO e MHOTO NoKasaTeneH MHAOEKC.
CwrnacHo To31 MHAEKC bbnirapus nonaga B onpeaeneHneTo 3a ,MnHHa AbpXaBa” C NoKasaTen Haf CPeaHus
B cBeTOBEH MaLlab. buarapus e Ha TpeTo MACTo o AoBMB Ha MeZ U Ha YETBBPTO MSACTO No AoBMB Ha 3naTo B
EBpona, koeTo rokassa BOAELIOTO MSACTO Ha CTpaHaTa HW B eBponeinckus pypopobus [2]. MogpobHo ca
pasrnefiaHu U NpefcTaBeHn JaHHK 3a NpOyYeHOCTTa U 3HAYUMOCTTa Ha MEeTanHUTe MUHEpanHu CypoBUHW B
Bbnrapus [3]. CblLmMaT aBTOp NOCOUBa, Ye npe3 nocneaHuTe 30 roauHU HapacTBa caMo JOBUBLT Ha MEeaHU #
MaHraHoBK pydu, YMUTO 3anexu ca pasnonoxeHn B LleHtpanHoto CpegHoropue u  ETpononcko-
Botesrpaackus paitoH. Toau PbCT Ce JbImkit OCHOBHO Ha Haxeauiiata Acapen u Enayure. OcurypeHocTTa Ha
CTpaHaTa C MeJH Pyau ¥ ONOBHO-LMHKOBY pyau e B ananasoH ot 15-20 n 20-25 r. [3]. B ctpaHata OCHOBHMSAT
nobue e ot meayu pyan. JobuswT 0T MeaHo-nopdupHuTe Haxopuiia Enauute u Acapen no6assi okono 27
MITH. T. PyAa roAMLWHO. EKCnnoataumsaTa Ha Tean pyAHULM Ce OCbILECTBSIBa No OTKPUT cnocoB. Mo noasemeH
HauuH ce AobuBa W Med B Haxoamue Yenoney [4]. MegHuTe pyam ce SBABAT OT MSKNIOYUTENHA BAXHOCT 3a
CbBpeMeHHOTO 0fLiecTBo. Meata e TPeTUST Mo BAXKHOCT MPOMULINEH MeTarn, Kato camo XenssoTo
anyMWHKAT ca Npean Hea 1 NpakTMYeCcku ce 13non3sa BbB BCAKka cdepa Ha CbBpemMeHHNs KMBoT. o To3u
HauuH, MefTa Ce ABABa UBKNIOUMTEITHO BaXeH pecypc 3a pasBUTMETO Ha MKOHOMMKaTa Ype3 ynotpebata i 1
HeliHuTe cnnasu. MeTambT € OT pellaBallo 3HaueHMe 3a YCTOMUMBOTO PasBUTUE Ha NRaHeTaTa NoHexe e
basuceH 3a Cb3naBaHETO W NOAADBPKAHETO Ha CbBPEMEHHaTa enekTpoHHa MOBMMHOCT, Bb30GHOBSEMa
eHeprus, eHepriiiHi ¥ enekTPUYECK! CUCTEMI 1 MpexM, 1 ap. [5].
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ABSTRACT

Harmful substances like heavy metals are very important group of pollutants which can
cause considerable detriment to the environment if they exceed certain concentrations.
The aim of this study is to define the concentrations of Cu, Fe, Mn, Pb, As, Zn, Cd and
Ni in the waters of the Rivers Pirdopska and Medetska, tributaries of the Topolnitsa River,
Bulgaria for the period 2015-2019. In the analysis of the heavy metal content Water
Quality Index (Canada), as well as statistical and graphical methods were applied. In this
study the data set was analyzed and evaluated in accordance with the requirements of
Directive 2000/60/EU-Water Framework Directive and its equivalent criteria transposed
into Ordinance N-4 on surface water characterization from 2012 and the Ordinance on
environmental quality standards for priority substances and some other pollutants from
2010. The results obtained in this study show that during the analyzed period the
concentrations of Cu, Mn, Fe and Zn in the Medetska River are much higher than the
reference norms, and the deteriorated quality of the river waters of the Pirdopska River is
due to the high concentration mainly of Cu.

Keywords: heavy metal, pollution, the Medetska River, the Pirdopska River

INTRODUCTION

One of the main ecological problems of the natural environment is related to the
protection of water quality. The “water” is one of the elements most exposed to the direct
and diverse impact of anthropogenic activity. Today the quality of surface waters
including the river waters is a very sensitive issue. The quality of waters in the river basins
significantly reflects the origin, intensity and degree of anthropogenic impact on the
environment. The anthropogenic sources of contamination like urbanization, industrial
and agricultural activities could be defined as pointed and non-pointed [1].

The study of the spatial and temporal distribution of pollutants in rivers is of particular
importance for both the population and aquatic ecosystems. Harmful substances,
depending on their migratory abilities, physicochemical properties and specific features,
spread over along the river are deposited or assimilated by biological organisms in the
water. Heavy metals are a very important group of pollutants which can produce
considerable harm to the environment when they are above certain concentrations [2].

https://doi.org/10.5593/sgem2021/3.1/s12.03 17
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Abstract. This study focuses on the analysis of some of the worldwide use of surface water
index estimates. The catchment areas of the two model basins of bulgarian rivers (Topolnitsa
and Luda Yana) are subject to active anthropogenic load. There are numerous metallurgical
plants, combines for non-ferrous metals, mines and tailing ponds have been operating in the
area for many years. At the end the heavy metals being the final result of their production
activity. In the same time the waters of the rivers have various applications - industrial,
household and agricultural. To obtain an assessment of the water quality status of the
Topolnitsa and Luda Yana rivers in Bulgaria, two different indices are used - Water Pollution
Index (WPI) and the Bavarian Surface Quality Index - (CJ). In the first one the conditions are
regulated by the creators of the algorithm (reference values, set of physicochemical indicators,
requirements for the type of data), the rest are selected by the user according to criteria
determined by him. The index is calculated by a number of physicochemical parameters as
obligatory include "dissolved oxygen" and "BODs". This is due to the fact that these indicators
are particularly sensitive to the anthropogenic impact. The CJ index presents a summary of
water quality in a given sample according to a set of physicochemical indices and is expressed
as a non-dimensional quantity from 0 to 100 (O is the worst and 100 is the best water quality)
grade of reference values are defined. In this index all conditions are set in advance by the
creator, including the set of indicators, reference values, weight of individual indicators, etc.
The dataset consists of analytical results from a 6-yrs survey conducted in selected points of
the river systems. The main aim of this article is to test the sensitivity of two indices different
in their construction, algorithm and content for complex assessment of river water quality in
Bulgarian conditions.

1. Introduction

The water is a very important component of the environment. In the same time water resources are
major factor for the economic and social development of modern society. In this regard, both its
quality and quantity are important. Surface water and groundwater quality have long been
deteriorating due to both natural and human-related activities. There are a complex of natural factors
that influence water quality - hydrological, atmospheric, climatic, topographical and lithological [1,2].
Damaging or ending the normal functioning of aquatic ecosystems is a direct result of river water
pollution mainly due to the anthropogenic impact. Mining, livestock farming, production and disposal
of waste (industrial, municipal and agricultural) are anthropogenic activities that affect water quality.
Due to the land-use change it is also possible to register heavy metal pollution [3,4].
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Abstract. The article analyzes the current status of the river waters in Sofia city district,
Bulgaria. The object of this study is the waters of the river Iskar and its tributaries in the
selected area. The main hydrochemical indicators are analyzed in accordance with the national
legislation for the period 2016-2020. Key points and areas of anthropogenic impact are
determined. A complex assessment of quality of the river water has been carried out with the
application of the Water Quality Index (CCME) — Canada.

1. Introduction

Water is a natural component of key importance for life on Earth. Almost all biochemical processes
that ensure the functioning of organisms are reactions occurring in aqueous solutions. Interacting with
other natural components, it actively participates in the course of global, regional and local natural
processes, playing a significant role in the formation and change of climate, relief, soils and bio
organisms. The vast majority of production activities in industry, agriculture and households are
inconceivable without the participation of natural waters. To meet the needs, huge quantities of this
resource are seized and exploited, which are returned to nature with greatly altered quantitative and
qualitative characteristics. Very often the result is exhaustion and limitation of water resources in a
region and causing "water crisis" with severe consequences for the nature, economy and people.

The main consumers of water are agriculture, energy, metallurgy, chemical industry, food
production, etc. The growing needs of the population increased volumes consumed with clean water
for drinking, which are then returned to the water environment with highly degraded performance.

The efficient use of water resources is possible only with their effective management. In European
and national legislation in this area have been created all legal prerequisites for sustainable and
integrated use and protection of water. In Bulgaria, the first "water" laws are from the 1920s. Today
our legislation in the water sector is fully harmonized with that of the European Union and the fourth
Plans for integrated river basin management are already being prepared. These are the most important
and fundamental normative documents along with the Water Act, which set out all actions and policies
for sustainable management and effective use of this resource.

2. Study area
The territory of the administrative district of Sofia-city completely coincides with the borders of Sofia
Municipality, which is the largest in population and second in area in Bulgaria. Sofia's large
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ABSTRACT

In recent years, the issue of the sustainable management and protection of water resources has gained increasing
emphasis in environmental policies at the local, national and supranational levels. The goal of the present study
is the analysis and assessment of water quality in the Bulgarian section of the Timok, Nishava and Erma (Jerma)
rivers for the period 2015-2021. The quality status of the studied river courses was assessed by the values of ten
physicochemical indicators and the concentrations of eight heavy metals. The analysis and assessment performed
were based on the Water Act (WA) in accordance with the criteria by Directive 2000/60/EC or so called Water
Framework Directive. The Canadian Water Quality Index (CWQI) was applied for the analysis. Achieving the
goal formulated in the study could serve as a good basis for making informed management decisions.

Keywords: Transboundary waters, Water quality, Sustainable development.
Article type: Research Article.

INTRODUCTION

Water, energy, food and ecosystems form a special interrelationship which plays a fundamental role in providing
the resources and services necessary to sustain human activity. This relationship is affected both by changes in
climate, precipitation and land cover on one hand, and by economic development, agriculture and population
growth on the other. A wide range of experts are working to determine how the water-energy-food nexus fosters
the coherence of water, energy and food policies, supporting the transition to a circular and low-carbon economy
in Europe (Internet 1). In many ways, water is a local resource. Changes in the quantity or quality of water have
a direct impact on the local environment and the local population (Omidi & Shariati 2021; Fatih Ali et al. 2021,
Heidari et al. 2022; Abdulkareem Hussein et al. 2022). Water in general is also a global resource and a common
good, shared by all people and all living creatures on the planet. It moves across borders connecting countries
both physically and culturally (UNEP 2016). In recent years, the issue of the sustainable management and
protection of water resources has gained increasing emphasis in environmental policies at the local, national and
supranational levels. The activities for protection from pollution and for restoration of the quality of water bodies
offer opportunities in cooperation and assistance to overcome the challenges by using a multidisciplinary and
cross-sectoral approach - both in the interest of the economic and ecological needs of the society (UNEC 2015).
The European policy in the field of environment is also based on the principle of precautionary measures,
preventive actions and elimination of pollution at the source, as well as on the principle "the polluter pays". The
multi-annual programs set the framework for future action in all areas of environmental policy. They are part of
the horizontal strategies and are taken into account in the framework of international negotiations in relation to
environmental protection (Internet 2). Transboundary waters represent 60% of the world's freshwater flows, and
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BUOI'EOXUMMNYHO U3CJIIEABAHE
HA JIAHAIITAD®TUTE B IOXEH ITNPUH

Amanac Kumeeg'

B crarusita ce pazmiexaar OMOreoXMMHUYHUTE 0coOeHOCTH Ha Jangmadrute B FOxeH
[Mupun (YOrozananua bearapus) Ha 6a3aTa Ha 00pa3y OT U30paHU PACTUTEITHH BUJIOBE: KY-
Kyu (Pistacia terebinthus), aepBena xBoitHa (Juniperus oxycedrus), Oyk (Fagus sylvatica),
3anoBer (Cytisus sp.), 4epBeH 063 (Sambucus racemosa), opuka (Sorbus aucuparia), mogoen
(Tussilago farfara). HanmpaBen e aHamn3 Ha CTOHHOCTUTE HA XUMHYHHUTE SIIEMEHTH (MUKpOE-
nementute) Cu, Zn, Pb, Mn, Co, Cr u Ni B Te3u pacTeHHsI U CPAaBHEHUE ChC CTOMHOCTUTE UM
3a MECTHHUSI [TOYBEHO-TeOXUMUYEH QoH. Pe3ynrarure ca chlioCTaBEHN ChC CXOHU M3CIIE/Ba-
Hust B bbarapus. [Ipu anannza u uHTEpHpeTanusaTa Ha NOIYyYSHUTE PE3YJTaTH € M3I0JI3BaH
KOe(UIMEHT Ha OMOJIOTUYHO TOTIIbIaHe AX.

Kniouosu oymu: Guoreoxumusi, 1anamadTH, pACTUTEIHU BUAOBE, KOSPUIIMEHT Ha O1O-
soruyHo noreiiase, FOsxen [Mupun

BIOGEOCHEMICAL RESEARCH OF THE LANDSCAPES
IN SOUTH PIRIN

Atanas Kitev

Abstract: This paper presents the biogeochemical peculiarities of the landscapes in
South Pirin (Southwestern Bulgaria) which are examined based on samples of selected plant
species: Pistacia terebinthus, Juniperus oxycedrus, Fagus sylvatica, Cytisus sp., Sambucus
racemosa, Sorbus aucuparia, Tussilago farfara. An analysis of the chemical elements Cu, Zn,
Pb, Mn, Co, Cr and Ni was made. A comparison with the local soil geochemical background
was made. The results were compared with similar research in Bulgaria. The biological
absorption coefficient Ax was used to analyze the results.

Keywords: biogeochemistry, landscapes, plant species, biological absorption coefficient,
South Pirin
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TEXKU METAJIN B IIOYBUTE HA IOXXEH ITMP1H

Amanac Kumeg'

B crarmsra ce pasmiexnia chcraBa Ha MUKpoeleMeHTHTe B nmouBnte B HOxeH [Iupun
(FOrozananna bearapus). Hanpasen e aHanu3 Ha CTOWHOCTHTE HA HAKOW TEXKH METAIN —
Cu, Zn, Pb, Mn, Co, Cr u Ni. [TomyueHure pe3ynTatu ca CpaBHEHH ChC CTOHHOCTH KaKTO
3a cBera u EBpora, Taka u 3a benarapus. M34uncineH € MECTHHAT MOYBEHO-TEOXUMHUYEH (HOH.
W3nomn3euu ca koedunuentute kiapk Ha konnentpaims (KK) u knapk Ha pasceiiBane (KP) u
Koe(UIMEeHTHT Ha paauanHa qudepenunanus (R).

Kntouosu dymu: MUKPOCIEMEHTH, TEKKH METAIIH, TCOXUMUYHO H3CIIE/IBAHE HA TIOYBH-
Te, kIapk Ha xoHueHtpamnmst (KK), xmapk Ha pasceiiBane (KP), koedunment na pagnanHa
mudepennmarus (Kp/R), manmmadtu, FOxen [Tupuu

HEAVY METALS IN THE SOILS IN SOUTH PIRIN

Atanas Kitev

Abstract: This paper present the composition of microelements in the soils in South Pirin
(Southwestern Bulgaria). An analysis of the heavy metals Cu, Zn, Pb, Mn, Co, Crand Ni has been
made. The results were compared with values for the world, Europe, as well as Bulgaria. The
local soil-geochemical background. The clarke of concentration (KK), the clarke of dispersion
(KP) and the radial differentiation coefficient (Kp/R) have been calculated. Compared with the
soils of the world, Europe and Bulgaria the study shows that there is an increased concentration
(KK) of Pb and Zn, and a dispersion of Cr, Cu, Co and Mn. The radial differentiation coefficient
has been used for measuring the concentration of heavy metals in different soil types: Chromic
Luvisols, Cambisols — 3 soil profiles, Rendzinas and Fluvisols. In the Chromic Luvisols R
shows relatively uniform movement of microelements — they accumulate from the lowest
exposed soil layer to the upper one, this is most clearly distinguished by Pb. In the Rendzinas
the opposite trend is observed. In the Fluvisols, the concentration of Ni and Pb in the medium
soil layers is clearly visible, while the Zn — in the surface layer. The soil profiles of Cambisols
are characterized by varying values of the microelements in vertical direction. But it can be
concluded that the Mn is accumulated in upper layers of all 3 soil profiles.

Keyword: microelement, heavy metals, geochemical research of soils, clarke of
concentration (KK), clarke of dispersion (KP), radial differentiation coefficient (Kp/R),
landscapes, South Pirin
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ANTHROPOGENIZATION ANALYSIS OF THE SAZLIYKA RIVER’S
CATCHMENT APPLYING GEOSPATIAL RESEARCH OF THE LAND COVER
AND LAND USE

Abstract: The article is focused on tracking the process of human caused changes in the landscapes
(anthropogenization) of the Sazliyka River’s catchment through the last several decades. The research applies
geospatial data obtained as a result of the CORINE land cover remote sense observations on Earth. Different
aspects of land cover and land use changes have been identified as a result of the analysis. Conclusions on the
anthropogenization of the landscapes in the catchment area have been outlined.

Keywords: anthropogenization, land cover, land use, landscape, CORINE.
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YBoa

3aMMOJICHCTBUETO MEXKJY XOpaTa M MNPUPOJHATA cpela € OOCKT Ha 3aJbJI00YEHO

W3MEHEeHHE B JaHAmAadTHATa eKoyorus. M3MeHeHWsATa, KOWUTO Te NPUYMHSIBAT Ha

€CTECTBEHUTE  NPUPOJHO-TEPUTOPHATIHM  KOMIUIEKCH  Ca  M3BECTHH  II0J
TEPMHUHOJIOTUYHOTO 0000IIeHNe ,,aHTpororeHm3anusi ‘. Bcska egHa WHTEpakids Ha YOBEIIKaTa
JIEHHOCT C KOMIIOHEHTHUTE HAa TPUpOJHATA CpeAHa ocTaBsi cBosi Oemer. EmHa ot tepuropuurte B
PemrybOnvka bearapust cbe 3aap10049€HN Te0SKOIOTHYHH TTpobiiemu [3, 4] e BogocOopHuAT OaceitH Ha
p. Caznuiika.

Enno ot edektuBHHMTE cpeicTBa 3a MpociensBaHe Ha Mamaba W IMHAMHUKaTa B
AHTPOTIOTCHM3ANUATA € MPUJIAraHeTO Ha TEONPOCTPAHCTBEHHWTE TEXHOJOTHH, Oasupailku ce Ha
JUCTAaHIMOHHUTE U3CJIEC/IBAHUS Ha 3€MHAaTa MoBBbPXHOCT. [locpencTBoM aHaiau3 Ha JAaHHU, NOTYyYEHU
pe3 MOCJIeIHUTE JCCETUIIETHS OT Pa3JIMYHU 0 POja CH CaTeIUTHH HAOJIOJACHHS Ha 3eMsaTa, MOTarT,
OT €/1Ha CTpaHa, Jla C€ XapaKTepu3upaT OCHOBHUTE acCIEKTH Ha aHTPONOre€HU3alMATa, a OT JApyra, Jia
Cc€ OTKpOST TEHICHLMHU B U3MEHEHHMETO Ha MpUpOAHAaTa cpeda, KOUTO OCTaBaT ,,HEBUAMMHU 3a
KOHBEHI[HOHAIHUTE HA3€MHH JIaH 1A THO-EKOJIOTMUHHU M3CIICIBAHUS.

MeTtoau Ha u3cjieBaHe

Knacudukanusra (HoMeHKIaTyparta) Ha 3eMHOTO Tokputue u 3emenon3adero CORINE Land
Cover — CLC [8, 9,10 u 12] e pa3paboTeHa 3a IeJIUTe HA SKOJIOTUYHATA TTOJIUTHUKA Ha €BPOIICHCKUTE
nbpkaBu. KaprorpadupaneTo Ha 3eMHOTO IOKpHUTHE U 3eMenon3BaneTo ce n3pbpiiBa B [ MC cpena. B
HACTOSIIOTO M3CJEBAaHE 3a BXOJHU BEKTOPHM JaHHM ca usnon3Banu Oasute manaun CORINE Land
Cover (KOPUHE 3emno mokputue) 8 M 1:100 000 ¢ munumanHa miomt ot 25 ha u mMuHHMaiHa
mpounHa 100 m 3a camocrostenHure ooektu. Knacudukaiusara Ha 00EKTUTE ce peallu3upa upes
MIPUJIAraHeTo Ha eIMHHA METOOJIOTHS M HOMEHKIIaTypa ¢ 44 Kiaca (KaTeropum), Kato 3a beirapus ce
ycraHoBsiBaT 37 kiaca. HomeHknaTypaTa Ha 3¢MHOTO MOKPHUTHE M 3€MEIOJI3BAHETO MMa iepapXudHa
CTPYKTYypa, ChCTOSAIIA CE€ OT TPU HUBA (KBJIETO BCEKH KJilac ce 0003Ha4YaBa ¢ KOJ — 10 eaHa nudpa 3a
BCAKO OT CHOTBETHUTE HUBA.):
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OcHOBHaTa IieJl Ha M3CJIEBAHETO € YCTAHOBSBAHE HAa OOILIOTO ChABPKAHUE HA aCO-
nuanus ot mukpoenemertu (Cu, Pb, Zn, Ni, Mn, Co, Cr) B mouBuTe OT JaHAmadTUTE HA
Murnescka 1 UyauHcKa IJ1aHuHa, pasnonokenu B Kpaunmenckara npupogsoreorpadceka o6-
nact. [IpoBenienn ca 1osieBH 1 1ab0paTOPHU N3CIIC/IBAaHMSI Ha ChOpaHUTE TIOYBEHN MPOOH OT
pasnmuyan Xopu30HTH Ha KadsBu (Cambisols) n tumanuHcKo-muBagHu nouBu (Umbrosols),
KaKTO ¥ MHTErpajHa npoda ot MpaByHsK. [loiyueHHTe r€OXUMHUYHU PE3yNITaTH ca aHalu-
3UpaHU U UHTEPIPETUPAHN C TEOXUMHYHU CIEKTPH, KaToO ca HAlpaBeHH CPABHEHHS ChC Ch-
JIbPIKAaHUETO HAa MUKPOEJIEMEHTH B IOYBHTE OT JPyrd 0OEKTH OT cBeTa, EBpona 1 HsKOJIKO
TuiaHuHY B 3anaaHa beirapus. YcTaHOBEHM ca OTHOCHTEIHO NMOBHUILICHNW KOHLIEHTPALMK Ha
mukpoenementute Zn (149,6 mg/kg), n B m3BectHa crenen Ha Pb (19,16 mg/kg) B cpaBHEeHUE
C IPYTH MIOYBH OT Pa3JInYHU PallOHa HA CBETA ¥ IUNIAHUHCKH Teputopuu ot FOro3anaHa bbi-
rapus. Aconunanusara ot MukpoenemenTute Cu, Ni, Mn, Co, Cr ce oTaruaBa ¢ OTHOCUTEITHO
HUCKU CPEJIHU ChIbpPIKAHHS B M3CIICABAHUTE MOYBH, KOUTO MOTBHPXKIABAT (DOHOBHS Xapak-
Tep Ha M3CIEeBAHUTE PalOHU B JBETE IIAaHMHM. ToBa ce OTHACS KAaKTO 33 Ka)siBUTE TOPCKH
(Cambisols), Taka u 3a ruIaHUHCKO-TMBaaHUTE 11ouBu (Umbrosols). YcraHoBeHa e ciabda J1o
CpesiHa CTeleH Ha Bpbh3Ka MEX/ly MOYBo0OpasyBaliaTa ckajia 1 oyBeHara Imokpuska. [Tomy-
YEHUTE PE3yJITaTH MOrar Ja ObJIaT OCHOBA MPU M3TPAXKIAHETO HA KOMIUICKCEH €KOJIOTHUYCH
MOHHUTOPHHT B paiioHa Ha JABETE [UIAHUHHU.

Knwouoeu Ooymu: TeXKW MeTanu, TOYBH, JaHAMA(PTH, MOHMTOPUHI Ha NPUpPOAHATA
cpena
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BnBenenne

bosnar e nianuna B CeBepra ['bpiuus Ha
rpanuuara ¢ bwarapus. Manka 4acT or IuiaHu-
Hara romaza Ha ObJrapcka TEpUTOPHUS - [103HATA
¢ oraenHu uMmeHa karo Ceetu Tomop rutanuHa,
lunka, becnenckn pun nnm IMepuna. Ha typekn
€3uK MMeTO bo3jar mMoxe na ce mpeBene Karo
,,CHBa 11aHuHa”, a B ['bpIiMs € U3BECTHA C UMe-
10 ®anakpo (Ilnemupa mianuna). Ha 6Gearapeku
€3HK € olle mo3nara karo Mpamopuua. Tesu Tpu
OaJKaHCKM MMEHa SICHO OIMCBAT JIOMHHHpA-
s taHgmadTeH oOMMK Ha BUCOKUTE 4acTH Ha
TUITAaHWHATa — W3rpajieHa OT MPaMOPH U Mpamo-
PHU3UpPaHH BapOBMIM, Ci1ab0 JIECHUCTA IUIAHUHA C
NOBBPXHOCTHH KapcToBH (Gopmu (¢wur. 9). Haii-
BUCOKHAT BpBX € IIpopok Mnwust (2232 m), a BrO-
pu o BucoynHa € Bapauna (2194 m). [Tnanunara
€ pasjiesieHa Ha TPU YaCTH — 3arajiHa, [eHTpaHa
1 u3rouna (Kitanov, 1943). Ts npuHaiexu KbM
Kpuctanuuuus Poxorcku Macus. JlomuHHpar
MpPaMOpPHTE M BAPOBUIIUTE, KATO CaAMO B H3TOYHH-
TE€ YaCTH MeTporpadCKu Mo-rojisiMa M3siBa UMaT
THancuTe U rpanuTUTe. Ha 100KHMS CKIIOH B paiio-
Ha Ha [[pama ce paskpuBar mmmctu (Mountrakis,
1985).

JIuncea ob6cToitHa MHbOpPMAaILMs 3a KIH-
MaTHYHUTE 0COOEHOCTH Ha IutaHuHata. Criopes
IPBUKUTE KIUMATOJIOXKKHA H3CIICABAHHUS KIHUMa-
THT Ha IJIAHKHATa MOXe J1a ObJIe OTpeaeieH KaTo
NPEXOICH MEX/1y KOHTHHEHTAJIEH U CPEIM3EMHO-
Mopcku. [pes naroTo ce HabmoaaBa Kparbk Cyx
HEePHOA OT OKOJIO 1Ba Mecena. CpeaHoroauiHa-
Ta temneparypa € 10,6 °C, a cpenuure Bayiexu
ca 758 mm npu HaxMOpcKa BUCOYMHA OT 750 m.
Hax 1500 m cyxumsar nepuox e cinabo u3paseH
(Petermann, 1999).

KapOoHaTHUAT XapakTep Ha CKaJHaTa oc-
HOBa B 3amajiHaTa ¥ LEHTpajHaTa 4acT JIMIIaBa
TJIAHMHATA OT MOCTOSHHO TeYallX OBLPXHOCTHH

BOJIM BbB BUCOKHTE 4acCTH. B HEHHUTE MOAHOXHS
MMa KapCTOBH HU3BOPH, KaTO BOIUTE HA HAKOU OT
TAX (popMHUpAT OTTOKA Ha HAK-rOJIAMATA PeKa, U3-
BUpalla OT IUIaHUHaTa — JIpamatuia (AHrucra).

PasnpocTpaHeHHeTo Ha PacTHTETHOCTTA
B bo3zar e moBiIMsHO OT HaIMOpPCKATa BUCOYMHA,
CKajHara ocHoBa M peneda. Huckure yactu Ha
I0KHHS MAaKpOCKJIOH Ca 3a€TH OT MCEBIOMAKBH-
CH, TOMHHHUPAHM OT IbpHAp (Quercus coccifera)
v u3toueH radwup (Carpinus orientalis). Han 1sx e
Pas3MoJIOKEH PACTUTETHUAT M0SIC, JOMUHHUPAH OT
uepeH O6op (Pinus nigra), Ha BucounHa Haa 800
m ¥ npyu KapOoHaTHU ckaiu. [1o ceBepHUs Mak-
POCKIIOH, KBJIETO C€ TOSABSABAT apeajd C THaicH
Y TPaHWTH, C€ Cpelar ropu ot 6naryn (Quercus
Jrainetto), ckaneH 16 (Querqus petraea) BMecTo
nceBaoMakBUCH. Hag TsaX B yclioBHsiTa Ha MOBH-
HICHa BJIAXXHOCT C€ Cpeulatr ropu 0T OOMKHOBEH
Oyk (Fagus sylvatica) n gepen Gop. Topckusar
nosic 3a msuiata rulanuHa Mexay 1200 u 1800
m € JTOMHHMpAH OCHOBHO OT 4epeH Oop (roxkeH
M 3amajiecH MaKkpoCKJIOH) U oOMKHOBeH Oyk (ce-
BEPEH W H3TOYEH MakKpockioH). Hax ropckara
PacCTHTEIHOCT C€ pa3rosiara noschbT Ha IUIAHWH-
CKO-JIMBaJiHaTa U CyOanmuiickara pacTHTEIHOCT
(Tsiftsis u ap., 2006). TpeBucTuTe CcHOOIIECTBA
ca kimacupuuupanun karo Festuco-Brometea
(Schreiber, 1998). Cpen ornenHuTe XpacToBU H
ropcku opmanuu ce HaOIrOaBAT Pa3IMYHH 110
pa3Mep OTIENHHM YYacThIH C TPEBHA PaCTHUTEI-
HOCT, KOMTO ce oMinuaBar ¢ Goraro ¢uropasHo-
obpasue. Tyk cpobiecTBara ca JOMHUHHPAHH OT
Bajie3uiicka Bnacatka (Festuca valesiaca) n ce
OTJIMYaBaT 110 BHIOB ChCTaB 3HAYUTETHO OT Cy-
Oannuiickure TpeBHU GopMmanuu. 3a MIaHUHATA
€ XapakTEPHO IOJIIMO Pa3HOOOpa3He Ha OPXUIEH
(Tsiftsis u mp., 2006). PacturenHocTTa € MOBIH-
siHA OT YOBENIKAaTa JEHHOCT B UCTOPUYECKH TIIIaH,
KaToO B CbBPEMEHHHUS €Tal MaCHIHOTO XHBOTHO-
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BBJICTBO OKa3Ba 3HAYMUTEITHO Bh3eHcTBHE. QKOO0
45% ot nnanuHara e nokpura ¢ auBamm, 35% - ¢
ropH, u 20% - ¢ XpacTH U CKaJlM Ha TIOBBPXHOCT-
Ta (Aslanidis, 2009). Xapakrepen nanamadTen
CJICMEHT, CBHMAETEJICTBALL 3a AHTPOIOTE€HHOTO
HaTOBapBaHE Ha IUIAHWHATA, Ca MHOXECTBOTO
MpaMOpHH KapHEpH B Hes. 3a onas3BaHe HA OHO-
JIOTHYHOTO OOraTCTBO Ha IMJIAHWHATA BHCOKHUTE
AANIOBE Ca BKIIIOYECHH B OGMONOrMYHATA Mpexka
Hartypa 2000 nox umero ,,BxpxoBere Ha nnamu-
Hara ®anakpo”.

IIpe3 nsroro Ha 2013 1. Ge OpraHu3HpaHa
Hay4Ha eKCreuius 10 Manuaara bosaar ¢ nen
M3CIIC/(BAHE HA BHCOKOIUIAHMHCKHTE CyOamuii-
CKH JaHMIadTH B pailOHa Ha IBaTa Hal-BHCO-
K1 BbpXa Ha MmiaHuHara bosnar — [Mpopok Mnus
(2232 m) u Bapzuna (2194 m).

Teopus u meTogonorus

Len Ha wu3cnensanero Hu ca ChIbpXKa-
HHUATa HAa TEXKH METAlH B TMOYBHUTE U JTHHHHUTE
OTJIOXKEHHUS HA BHCOKOIUTAHUHCKH y4acThK (Ha[
1700 m) na mnanumnara Bospar. Ilo BpeMe Ha
TCPCHHHUTE H3CleBaHUs OfXa ChOpaHM MOuBe-
HU 1po6H, mpoba 3a MHTErpageH reoXHUMUYCH
aHaJlU3 OT MPaBYHSK W MpPEICTaBUTENHA Npoba
OT IBbHHH OTJIOXCHHS (CEIMMEHTH) OT MOTOK,
CyKall ce IO 3amajHus CKJIOH Ha IUIAHWHATa
(B Heropara aKyMylaTHBHA 4acT B TOTHOXKHe-
TO Ha CKJIOHA B O1M30CT 710 Kypopra danakpo).

IloyBenuTe mpo6u ca ot cHOPaHH OT BUCOKOTIIA-
HHHCKH W TIOAHOXEH paioH (1700 m) paiion, B
KOMTO MOYBUTE Ca JIMTOTEHHH MO3aiKH OT ILia-
HUHCKO JIMBAJIHH, Ka(sABU IIaHHHCKO-TOPCKH,
peHA3HHU U snutoconu (Complexes Umbrosols
— Cambisols (eutric) - Leptosols (rendzic, lithic)
BbPXY MPaMOPH3HpPaHH BAPOBHIM K MpaMOpH. B
TIOJJHOKUETO Ha CKJIOHOBETE KBbM CEIJIOBHHHUTE
ce Hab/IoaBaT BapUAHTH Ha J1eTyBHAJIHH [TOYBH.
AHaJIH3ATe ca M3BBPILICHH B J1aGopaTopusTa Ha
IT® na CY ,,Cs. KiiumeHT Oxpunackn”. Xumuu-
HHUAT aHallM3 € MPOBEAEH YPe3 METOIA Ha aTOM-
HO-abCOpOUMOHHATa  CIEKTPODOTOMETPHS ChC
crekrpodoromersp amapar Perkin-Elmer 3030
B Jlabopatopusra no reoxumust Ha IT® na CVY
»CB. KimmeHt Oxpuacku” cien M3rapsHe TIpH
400 °C m meiHO MOCNENOBATENHO pasTBapsiHe
Che cmec ot kucenuuure HCIO,, HF u HCI. Ye-
TaHOBEHO ¢ 0010TO chabpkanue (mg/kg, ppm)
Ha enementure: men (Cu), uuuk (Zn), onoBo
(Pb), manran (Mn), nuken (Ni), ko6ant (Co) m
xpoM (Cr). [TomyueHunTe pesynTati oT aHATH3HTE
Ca ImpecTaBeHH B Tabi.1 u tabm. 2.

Ilpu aHanu3a u MHTEpNpeTanmaTa Ha MOy YeHHU-
TC PE3yNTaTH Ca M3MOJN3BaHU PEAHIa KOe(HUIH-
entH, karo KK (knapk Ha koHuentpamus) u KP
(K1apk Ha pasceiiBaHe) U KoeDHLHEHT Ha paau-
aiHa qudepennuanns - (R.) Ha Tasu ocHoBa ca
M3IOTBEHU F€OXMMHYHHU CIIEKTPH.

Tabu. 1. Cvovparcanue na mexcku memanu ¢ cvOpanume npoéu om naanunama Bozoaz

n Bug npo6a| Cu Zn Pb Mn | Ni | Co Cr Onucanune
1 Nousa |46,52 156,99 82,37 | 816,94 | 62,02 15,51 | 145,36 |0-12 cm - A-4UM Ha NNGHUHCKO NIMBAAHA NOYBA HA M3TOUHUA CKNOH.
2 Mousa | 34,03|220,77| 68,06 | 624,79 38,4 10,47| 66,32 |MpasyHax Ha GuneH Y4acTbK.
3 Nousa 33,6 | 214,86 52,95 | 765,77 53,97 14,26 134,42]0-12 cm - A-yum Ha NNaHWHCKO-NMBAAHA NOYBA - HA 30 M OT CKANHMUA OTKOC Ha nponacrra.
4 Nousa |43,43| 166,81 158,92 | 585,32 | 39,48 12,83| 90,81 |0-12 cm - AuTocon Ha 8p. BapanHa (2194 m).
5 NMousa |19,93| 87,7 | 56,81 176,4 [19,93] 3,99 | 33,88 [0-12 cm - auToCON Ha 8p. Mpopok Unua (2232 m).
6 Nousa | 38,81 188,52| 64,69 | 766,07 60,99 18,48 133,07 (0-12 cm ot NNIGHUHCKO-NMBaAHA NOYBa A0 M0NEMMA NOHOP.
7 Mousa 39,7 | 173,69 58,56 | 686,82 94,29 15,88 | 149,87 |0-12 cm oT AmToCON NOA, nocnegHaTa CTaHUMA Ha ronemua Auer.
8 MNousa 36,1 |334,66| 48,78 | 649,81 54,64 16,59 115,13 |0-15 cm - A XOPH3OHT Ha AenysuanHa nousa.
9 Mousa 30,7 | 187,82/ 23,48 | 536,36 (57,79 18,06 | 129,12[16-35cm - AC XOPW3OHT Ha AenyBuanHa nousa.
10 Nousa |12,09| 47,44 | 14,88 [ 117,19/ 39,06 2,79 | 10,23 [0-15 cm - A XOPU3OHT OT $asa ropcka ndusa nop 6ykosa ropa.
11 A0 32,45| 1482 | 34,2 |663,84(52,62 17,54 | 115,75 |Npo6a OT ABHHO OTAOKEHUE (ceanmeHT) oT NOTOK B NOAHOMHATA 3apasBHeHa JacT.
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Taoa. 2.

Oo6uio0 cvovporcanue na mesxicku memanu ¢ numochepama

Cu In Pb Mn Ni Co | Cr
Jntochepa’ 47 83 | 16 | 1000| 58 | 18 | 83
Tousu Ha ceeta’ 20 50| 10 | 850 | 40 | & | 100
Touey 1a Ezpona’ 173 |68.1] 326 | 810 | 373 | 104 94,8
Touen Ha Brarapus® 30 75 | 35 |1000| 36 | 20 | 70
®owosy nouen va Bearapns” | 24 671 25 | 695 | 32 | 16 | 60
Tlouen Ha Atou® 36 162 | 496 | 9114 99.1 | 629] 173
IMouen 1a Tacoc’ 212 98,11 99,2 | 1660 | 162,1| 494 213
Iousy Ha Cnapanka’ 27,35 | 225]9227|563.1]| 74,63 | 433 913
10 & Espona’ 22,1 | 120] 386 | 1120] 352 | 112 928
11O na Brarapns - o'’ 45 94 | 25 | 777 | 28 | 17| 4
Touen ua Bosnar 29.88 | 178 |62,95]572.6] 52.06] 12.9] 101

(1. Bunoepados, 1962), nousu na céema (2. Bunozpados, 1956), nousu na Eepona ( 3.Salminen, 2005), nousu na bvrza-
pus (4. Mupues, 1971), nousu na Benzapus — gon (5. Ienun, 2003), noveu na Amon (6. Ilenun, JKenes, 2011), nousu na
Tacoc (7. Ienun, onooeu mamepuanu), nousu na Craesnxa (8. Ienun, Kumes, 201 4), 0OvHnu omnoowcenus na Eepona
(9. Salminen, 2005), 0vrHu omnoscenus na Bvneapus — @on (10. IHenun, 2003)

PesysaraTu u uHTepnperanus

AHaJU3bT Ha TEOXHMHYHHS CIIEKTHD Ha
¢ur. 1. mo3BonsBa cpaBHEeHHE Ha KOHLEHTPAIH-
UTC Ha MHKPOEJIEMEHTH B TMIOYBHUTE Ha CBETa, EB-
poria v Ipoy4YeHHs paloH OT TUlaHuHaTa bosmar.
Brieuarnienne npasu noBuIeHaTa KOHIEHTPAIHS
Ha eneMenTa Pb u B mo-Hucka crenen va Zn, Co,
Ni u Cu — ToBa € MOYBEHO-reOXUMHUYHA aACOIHA-

s OT 5 eJIEMEHTa, KOUTO Ca C MO-BUCOKH KOH-
LCHTPAIMK KaKTO 3a IOYBUTE HA CBETA, TAKa U HA
Espona. Cpennure cbabpikanus Ha Pb B kap6o-
HAaTHUTE CKaJlu € OT NopsabKa Ha 9 mg/kg, koeTo
€ OTHOCHTEJIHO I0-BMCOKO B CPaBHEHHE C JAPYTU
MHUKPOEJIEMEHTH, @ U KOHKPETHUTE CKaJId B Ja-
JIeH PalOH MMaT ChABbP)KaHHs, BAPUPAILH OT OC-
penHeHuTe 3a cBera (CrnpaBoYHUK..., 1990).

KK - ®ur. 1.
I'eoxumuuen cnexkmuvp
Ha MUKpoeiemeHmume
4 i Ha noueume Ha ceema,
: .- nougeume Ha Eepyona u
Y noueume om paiiona
3] Y Ha uzcnedsame na
i '._ nnanunama boszoaz
2 | ;: -~ S . e [10MBY HA CBETA
:,- 'l \‘ - - == [104BM Ha EBpOna |
1] g & 0N v e MNouswn Ha Bospar
2
KP
Cr Mn Ni Pb *Zn Co Cu
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EnemenTsT Cr € ¢ enHakBa CTOMHOCT Ha
KK 3a Tpure cpaBHsiBanu oGekrta. EnuncTBe-
HO Mn e ¢ mo-nucku konnenrpaunu (KP=1,7) B
MIOYBUTE Ha MpoydeHara IulaHuHa. [lonyuenara
rCOXHMHUYHA KapPTHHA 32 TEKKHUTE METaJIH B 10Y-
BeHaTa Mo3aiika Ha rlaHMHata bosnar e cBbp3a-
Ha C MPEIMMHO C BIUSHUETO HA JIMTOI€OXMUMHY-
Hus GakTop. ChAbpPKAHUATA HA TEKKHU METATH B
MpPaMOpPHUTE € OTHOCHTEIIHO HEBHCOKO B CpaBHE-
HHUE C IPYT'H TUITOBE CKalu. [[OBHUIIIEHOTO UM Ch-

JIbpXKaHUE B MIOYBEHH TUIIOBE, PA3IOI0KEHH HAL
MpaMOpH3UPaHK BAPOBUIIM U MPAMOPH BEPOSTHO
Ce IbJDKM Ha crielu(UYHE M0YBO0Opa3yBaTeIHN
IPOLIECH TIPU AKTUBHOTO BIMSHHE Ha OMOTUYHHUS
(axrop. M3BecTHH ca pa3iWyHyU MPOydYBAHHS HA
TIOYBH B PailOHU ¢ METaMOP(HU KapOOHATHH CKa-
JI¥, KaKTO € B CIyd4as, KbIETO ce HabIo1aBar u
I0-BUCOKH KOHIICHTPAIIMK Ha eJIeMeHTH Kato Pb,
Cu, Zn, Ni u Co (Shacklette, Boerngen, 1984;
Kabara-Ilenanac, [Tenanac, 1989 u ap.).

Pb Co Mn 2n Cr Cu Ni

—— [lOuBY H3 BbArapua

== e  OOHOBKU NOYBU HA

sscess [lOusu Ha BO3par

@ur. 2.

I'eoxumuuen cnexmup

Ha noyeume nHa bvnzapus,
noueu om ghonoeu pauonu
na bvncapus u noueume om
pationa Ha uzcieosane

bvarapua

['eoxuMHYHUAT criekTbp Ha ¢Qur. 2. gaBa
MpEeACTaBa 3a KOHLEHTPAIMUTE Ha TEXKH MeTa-
74 B NOYBUTE Ha Bbarapus, nmousure ot ¢oHo-
B, OTHOCHTEJIHO HEHAPYLIEHU OT aHTPOIIOI€HHO
Bb3JICHCTBUE PAaHOHU U ITIOYBHUTE HA U3CIICABAHHUS
paioH Ha bo3gar. OuepraBa ce aconmanus or ye-
THPH enemenTa — Pb, Zn, Cr u Ni, ot koH1eHTpH-
pamM ce MUKpPOEIIEMEHTH B MOYBUTE Ha bosmar
B CpaBHEHHUE ¢ moyBuTe Ha bearapus. CpasHe-
HHETO UMa OTHOCHTEIIEH XapaKTep, KaTo ce uMma
NPe/IBU/ IOYBEHOTO pa3sHOOOpa3ue Ha CTpaHara
B CPaBHEHHE C [TOYBUTE HA NPOyYeHATA [IJIAHUHA,
HO Karo II5U10 SICHO C€ OTKPOSBA IMOCOYEHATA aco-
nuanus. 3a pasKpHBaHe Ha CHEUU(PUYHHMTE MO-
YBEHO-T€OXMMHYHU OCOOCHOCTH Ha BHUCOKOILIA-
HUHCKHTE palOHHU € HalpaBeHO U CPaBHEHHE Ha
no4yBuTe B Onu3kara ruianuHa Cnassuka u Bos-
nar (¢ur. 3) (Ienun, Kures, 2014). CuekrbpsT
SCHO ToKa3Ba Omm3ku croiiHocTH Ha KK u KP
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3a MHKPOEJIEMEHTHTE B JBETE IUIaHUHU. [ToyBu-
Te¢ Ha CraBsHKa ca C MO-BHCOKH KOHIEHTPALMU
Ha acouumanusaTa Pb, Zn, Co u Ni 1 no-Hucku Ha
enementute Cr, Cu u Mn.

Hamwure nanamadTHO-reOXMMUYHU W3-
ClIe/IBaHMsI MPe3 MocieaHuTe ronuau B CeBepHa
["bpuus 1mo3BONISBAT @ Ce HANpaBsAT CPaBHEHUS
3a KOHIIEHTPALIMUTE HAa TEXKKH META/IH B TUIaHUH-
CKHUTE palilOHH Ha TOIYOCTPOB ATOH M OCTPOB
Tacoc (Ilenun, XKenes, 2011; Ilenun, ponmos
Marepuai, 2013). l_[pI/I MHTEpIpEeTalusTa Ha TO0-
JyYeHHUTE pe3ysTaTtu TpsiOBa 1a ce uMa IpeaBul,
4e TI0YBOOOpa3yBaIIUTE CKAJTK U CTICHUPHIHUAT
JMTOT€OXUMHUYEH (POH Ha CpaBHABAHHMTE OOEK-
TH Ca Pa3jIM4YHH, KOETO OKa3Ba MPAKO BIHSHUE
BbpPXY KOHLEHTPALMUTE HAa MHUKPOEJIEMEHTH B
noyBuTe. 3a0eNsA3Ba Ce CXOICTBO HA CIEKTPHUTE
Ha Mmo4yBuTe Ha 0-B Tacoc m bosmar, Tei kato B
MoYBOOOpa3yBaIlUTe CKadM MNpeodnanaBaT Me-



KP

Pb Zn Co Ni Cr Cu Mn

®@ur. 3.

TI'eoxumuuen cnexmup

Ha MUKpoenemenmume
Ha no4eu om naaHuHaAmMa
Cnaesanka u noueume om
paiiona Ha uzcneosamne

— CNABAHKA

= bosgar

TaMOp(HHUTE KapOOHATH, MPEICTABEHH OT Mpa-
MOpPH3UPaHH BapOBHLIM U MpamopH (¢wr. 4). U B
JiBaTa 00eKTa MMa pa3paboTEeHH rOJIEMH KapHepH
332 MPaMOpH, KOUTO, OT €IHa CTpaHa, ca CEePUO3-
HO HETaTUBHO aHTPOIIOTEHHO BB3JIEHCTBHE, a OT
Apyra - BIUSAT BbPXY T€OXUMHYHHS (OH Ha M0Y-
BHTE B OTHOCHTENHA OJIM30CT JI0 TE3H KapHEpH.
[loyBuTe Ha MONTYOCTPOB ATOH ca pa3BUTH BHp-
Xy MeTtaMophHHM CKaiu (THAKWCH, FHAHCOLINCTH,
MpaMoOpH) M BapOBUIM. MHKpOEIEMEHTHTE ca

C TIO-HUCKHM KOHLIEHTPALlMM B CPaBHEHHE C IM0Y-
BuTe Ha Tacoc, a aconuanusra or enementu Co,
Cr, Ni, Mn u Cu e ¢ N0-BHCOKH KOHLIEHTPAIIUH B
CpaBHCHHE ¢ noyBHUTe Ha bo3nar. [IUHKET U oJ10-
BOTO MHMAT MaJIKO I10-BUCOKH cToHHOCTH Ha KK B
CpaBHEHHE C moYBUTE Ha ATOH. U TpuTEe 0OekTa
umar cxoauu kpuH Ha KK u KP u 6iu3ku o6mum
CbIbpXKaHHs B MIOYBUTE HAa IPOYYEHUTE MHKPOE-
JeMeHTH (Tabm. 2).

KK

6 -

— lOMBW HA ATOH
= == == [JoyBK Ha Tacoc

==ssss [loysu Ha Bospar

®ur. 4.

I'eoxumuuen cnexmup

Ha MUKpoenemenmume
Ha nousu om n-6 Amomn,
no4eéu om NIAHUHCKUME
pauonu na ocmpos Tacoc
u noueume om paiiona Ha
u3cneoeame Ha NIAHUHA-
ma bo3zoaz
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[IpoyuBaHeTo Ha reoXMMUYHHTE 0COOE-
HOCTH Ha BUCOKOIUIAHMHCKHS PaliOH Ha IIaHWHA-
Ta bosnar o6xBaHa 1 H3cieaBane Ha ChIbPKAHH-
ATa HAa TEKKH METAJIM B IbHHUTE OTIIOKEHHUS Ha
CITyCKAaII[UTE C€ OT I10-BUCOKUTE YACTH Ha IJIaHH-
Hara TJIAHUHCKH TOTOLM ¢ BPEMEHEH XapakTep.
Te HOCAT HaHOCH MPEeXMMHO Npe3 BaJleKHHUS 3H-
MCH C€30H U I'M 0TJIarar B OJHOXKHETO HA CTPBM-
HHUTE CKJIIOHOBE, CITYCKAllld C€ KbM CEAJOBHHATA
MEXIy CeBepO3alnagHUTE YacTH Ha IUIaHWHATA.
[Tonyuenure pesynrari mo3BoNIMXa W3rOTBIHETO
Ha TEOXHMHYEH CIIEKTHP, C MMOMOILNTA HA KOWTO

C€ ThPCH Bph3KaTa MEXIy IMOYBEHATa MO3aiiKa
Ha pailOHa ¥ MHUTPANUATA HA MHKPOEIEMEHTHUTE
4pe3 BOAHMS OTTOK ((ur. 5). AHaIU3BT MOKa3Ba,
Y€ B IbHHHUTE OTJIOKEHHS C€ KOHIIEHTPUPAT MOY-
TH BCUYKH NIPOYYEHH TEKKH METand. Murparus-
Ta Ha Pb 1 Zn e otHocuTenHO no-cnaba. Ipu uu-
TEPIPETHPAHETO Ha TE3H PE3yNTaTH TpAOBa 1a ce
MMaT NPEABU] PasiuYHUTE (GOPMH HA MUTpaIHs
Ha EJIECMEHTHTE - OT HOHHM J10 COPOUPAHH U Opra-
HO-MHHepanHu popmu. ToBa M3KMCKBA JOMBIIHH-
TEJIHU U M0-3a1bJIO0YEHH TEOXUMHYHH aHAJTH3H.

KK - ®ur. 5.
I'eoxumuuen cnexmop
4 Ha MuKpoenemenmume
Ha no4eu u OvHHU
3,5 1 omJiodcenun om
3 . naanunama bozoaz
2.5 1
—  [104BW Ha Bospar
2 4
- [bHHW OTAOKEHWA Ha
1,5 1 Bosaar
1
1.5 1
KP
Pb Zn Cr Ni Co Cu Mn
®wur. 6.
TI'eoxumuuen cnexmup
3 - Ha MuKpoenemenmume
25 Ha Oenyeuannu no4yeu u
» ] ObHHU OMN0MNCEHUSA Om
2 naanunama bozoaz
;AL 3
1 . N
e [le NYBUANHA NOYBA
15 4 === [0 Bo3aar
2
2,5 4
3¢
KP
Mn N Cu Zn Co Pb Cr




['eoxuMHyHaTa CUTyalusi B IYHKTa, OT
KOMTO € B3eTa mpobara Ha CEIUMEHTa, Mpearo-
jara npsikoTo BIMSIHUE HA Hal-IIUPOKO Pa3BUTHS
MIOYBEH JIeTyBHAJICH THI B MOIHOXHATA 4acT Ha
3amaJiHus CKJIOH. M3roTBeH € reOXMMHYEH CIIeK-
Thp, pa3KpHUBalll Bpb3KaTa MEXAY TO3H MOYBEH
TUN U JbHHUTE OTIOXKEHHS B MECTHHUS IOTOK
(¢ur. 6). ScHo mponuuyaBa OMU3KHUAT XapakTep
Ha JMHUUTE Ha JBaTa 00EKTa, KaTo 3a MOBEYETO
enemenTu cronHoctute Ha KK u KP cpBnanar. B
I'bHHUTE OTJIOXKEHHUS MO-BUCOKH Ca KOHIEHTpa-
nuuTe Ha Mn, a mo-Hucku Ha Cr W B M3BECTHA
crerneH Ha Pb.

W3rorBeHusT cnekrop (pur. 7) pazkpusa
KOHIICHTPAIIUUTE HA TE€XKH METalIU B JbHHHUTE

omoxkeHus Ha EBpona, ¢poHOBHU paiionu or bbi-
rapus U npoydeHus paiioH. OTKposiBaT ce Mo-BH-
cokute cToiHOoCTH Ha KK B TbHHUTE OTIOXKEHUS
Ha bo3gar Ha Mn, Cu, Co, Zn u Cr B cpaBHEHHE
¢ nouBute Ha EBpona. EquncteeHo Pb uma no-
HUCKH KOHIIEHTPALIMK B CPAaBHEHHUE C ITOYBUTE HA
¢donHoBH paiionn Ha bearapus. Karo msuio momy-
YEHUTE PE3YyNITaTU 3a MUKPOEIIEMEHTHHUS ChCTaB
Ha JbHHUTE OTIIOKeHUs Ha bo3mar mokaspat ¢o-
HOB xapaktep. [1o Bcsika BEpOSATHOCT B Ta3u 4acT
Ha TUTAaHMHATa JIMTOTC€OXHUMUSATA U OUOTEHHUST
(dakTop ca BoIeIIM NP IpepaspeeIeHUeTO Ha
MHUKPOEJIEMEHTUTE B MECTHUTE MPHPOTHU KOM-
TIJIEKCH.

KK -
2,5 1
2

1.5 1

Ni Mn Pb Cu Co 2Zn Cr

e N0 8 Espona

@ur. 7.

TI'eoxumuuen cnexkmup

Ha MUKpoeiemenmume

6 ObHHU OMIIONHCEHUA

om naanunama bozoaz,
na Eepona u ¢ponosu
mepumopuu om bvacapus

A0 Ha Bvarapua - $poH

A0 bospar

3a pa3KkpHBaHE Ha paJuaHaTa TeOXUMHY-
Ha AudepeHIUAIHs € H3UUCIIeHa CTOMHOCTTa Ha
koepuuuenta R 3a mpeacraButeneH mpodu
Ha JIeTyBHallHA TI0YBa OT pailoHa Ha MPOy4YBaHE
(¢dur. 8). Ha Hes nuum, ye nudepeHmanmsra 3a
MIOBEYETO EJIEMEHTH € OTHOCUTEIHO C1abo Mposi-
BEHA.

[To-BucOKHTE CTOHHOCTH Ha OOIIOTO Ch-
IbpKaHUE Ha MHUKpoerneMeHTH B AC XOpH30HT
MOKa3Ba MPSAKOTO BIUSHUE HA MECTHHUS JIUTOTE-
oxumuueH (on. HukensbT, k00anThT U LHUHKBT
uMar crnabo MposiIBEHO HATPYIBAHE B A XOPHU3O0HT,
kaTo crorHocTTa HA R ¢ 1,05 — 1,12. Moxe na
pa3fieluM MHKpPOEIIEMEHTHUTE, CIOpe] CTOWHO-

cTuTe Ha R Ha JBe rpynu: HaTpyMBAallU CE€ B OI-
penesneHa cTerneH B A Xopu3oHT — Pb, Zn, Mn u
Cu. Bropara rpyna BxitouBa enementure Cr, Co
1 Ni, KOUTO UMa HUCHK KO€(PUIIMEHT Ha paguaiHa
mudepenuuanus (R<1). C Haii-BuCOKa CTOMHOCT
Ha panuanHa audepenuuanus € Pb (R=2,07).
B penuia nuteparypHH M3TOYHHIIM CE€ MOCOYBA
Bpb3KaTa MEX1y OPraHUYHOTO BELECTBO M HAT-
pynBaneTo Ha Pb, Mn, Zn u Cu B TOBbPXHOCTHH-
Te nouBeHn xopu3oHTH (Kabara-Ilenauac, Ilen-
nuac,1989; Fleming, Walsh, Ryan, 1968 u ap.).
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3akiar4yenue

Hanpasenure nanmmadrao-reoxumuunm
IPOYYBaHHUSI MOKA3BaT ONpeIesIeHa MOYBEHO-Te-
OXMMHYHA CIENUATH3alUsd M KOHIEHTPAlMs Ha
acouuanusaTa oT MUKpoesieMeHTute Pb, Zn, Cr u
Ni B MouBHTE BB BHCOKOTUIAHMHCKHUS palioH Ha
nu3cienBane B muiaHuHaTa bospar, He ce HaOmro-
JlaBa siCHa pajauanHa JudepeHInanus Ha TeXKH-
TE€ MCTAJIU B €/IUH OT Pa3NPOCTPAHEHUTE TIOYBEHH
TUNIOBE — JICJIYBHAJTHUTE IMOYBH B MOJHO)KHETO Ha

CKJIOHOBETE. JIbHHUTE OTI0XKEHHUS IPAKO OTPa3si-
BaT JINTO- M TIOYBEHO-TE€OXUMHUYHHUTE OCOOECHOCTH
Ha paiona. IlomydeHuTe pesynTaTtH ce sBsBaT
HacT OT M3CIEABAaHETO Ha JaHAIAPTHO-TEOXH-
MHYHaTa KapTHHA Ha pa3nn4yHu paiionu B Ceep-
Ha I'bpinst u Morar 1a GbIaT OCHOBa TpH Opra-
HHU3a[MATa HA TPAHCTPAHHUYHUS MOHHTOPHHI Ha
MHTpalus Ha MPUOPUTETHUTE MPH €KOI€OXUMUY-
HUTE TIPOYYBAHUS T€KKH METAIIH.

Cr

Pb

207 j

Zn

1.78 ]

Cu

118 ]

s 0.89 | a
AC| 1 | AC L
A | 0.92 ] Al
ac [ 1 ] AC L
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A [ 095 ] al
ac| 1 ] Ac |
Al 1':42:

Cmounocmu na koeuyuenma na paduanna
ougpepenyuayus R 3a denyeuanna nousa na

@ur. 8.

naanunama bozoaz
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JJAHJIITA®THI BOJIT'APCKUX OCTPOBOB YEPHOI'O MOPS 1 PEKH
JTYHAN
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atanaskitev@abv.bg)

KiroueBble cioBa: manamadrtel, octpoB, bonrapus, Uepnoe mope, JlyHai
Keywords: landscapes, island, Bulgaria, Black Sea, Danube

Bonrapust — crpana FOro-Bocrounoit EBponbsl Ha miomanu oxono 111000 KM, W3
KOTOpBIX MeHee 1 KM SIBIISIETCS TUTOIIA/IBIO OCTpPOBOB Mopsi, a MeHee 90 KM® — TLIOMIA/IBIO
peuHBIX ocTpoBOB Ha peke Jlynail. Hecmorps Ha HeOONbIIOW pa3Mep OCTPOBOB, OHH
SBJISIIOTCSI OYEHb MHTEPECHBIMU € reorpauieckoil TOUKU 3peHHs, T03TOMY OOJBIIMHCTBO U3
HUX OOBSIBIICHBI OXPAHSAEMBIMU TEPPUTOPUIMHU.

Bonrapckue ocTtpoBa HE MMEIOT IIOCTOSIHHOTO HaceleHHWs. B apeBHue BpemeHa
ocTpoBa OBLIM 3aceleHbl, HO B HAcTOsIIEe BpeMs €CTb TOJbKO apXeoJOrnYecKue
CBUJETENbCTBA 3TOro 3aceneHus. Ha ocrpose Csitast AHacTacusi ObL1 MOHACTBIPh 10 Havasa
XX B., a mo3ke — TIOpbMa. B mocnegHue roasl OCTPOB HCHOJB3YETCS B KadyeCTBE
Typuctudeckoro obekra. Ha camom kpymHom u3 octpoBoB [lynas (benene) Haxomutcs
TIOpbMa U OCYIIECTBIISIETCS CENbCKOXO3SMCTBEHHAs! AESITEIbHOCTh. JTa CTaThsl MOCBSIICHA
nanamagdTam 00JrapcKuX OCTPOBOB.

B Oomrapckoit axBatopum YepHoro wmops Bcero 7 oOcCTpoBoB. Bce oHu
KOHTHHEHTAJIbHOTO MpoucxoxaeHus. Ha Oosiee paHHMX 3Tamax ToJIOlleHa YHCIO OCTPOBOB
ObU10 OOJIbLIIE, HO HEKOTOPBIE U3 HUX CBSI3aHbl B HACTOALIEE BPEMS C MATEPUKOM I€CYaHBIMU
KocaMd U o00pa3yloT MOJIyoCcTpoBa TUHa TOMOONO0. TakuMu SBIAIOTCS, Hampumep,
MOJIyOCTPOBa, T/1e HaxoasTcs ropoja Heceosp u [Tomopue.
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[IpoucxoxaeHne OCTPOBOB CBSA3aHO C aJbIHUHCKUMU CTpyKTypamu rop CTpaHmxka,
pacnonoxenHbix B FOro-Bocrounoii bonrapuu Ha rpanuneii ¢ Typiueit.

Cestoit HBan (0,26 KMZ) — KpynHeHmmii 6oarapckuii octpoB Ha YepHom Mope. Psgom
HaxozasaTcst octpoBa Csitoro Ilerpa (0,02 KMZ) u Cssaroro Kupumna (0,08 kM%), B
BypracckoM 3anuBe Haxomurtes octpoB Casiroit Anacracuu (0,02 km?), Ha fore Bosirapckoro
Yepuomopust HaxonsTcs eme octpoBa Cearoro @omsl (oH ke 3MenHsbIi octpos, 0,01 KMZ) u
octpos ITrwanii (0,01 km?). EQHHCTBEHHBI OCTPOB, KOTOPHI HAXOXUTCS BOIM3H CEBEPHOTO
nobepexbs — Pycanka (0,002 KMZ), HaMMEHBIINWA MO MIomaau. Pycanka sBIsSETCS 4acThiO
Musuiickoli TIaTGOpMbI U €ro MPOUCXOXKICHHE CBA3aHO C aOpa3sMOHHOUN JeSTENbHOCTHIO
Yeproro mMopsi.

Pexa [lynail ciyxuT rpanuneit mexay bonrapueit u PymbpiHMEN Ha ydacTke JUIMHOU
470 kM. B 9TOii WacTH peKkH CYIIECTBYIOT NECATKH OCTPOBOB. MeEKIpaBUTENbCTBEHHAS
KOMHUCCHSl TPOBOJIUT TIIEPUOJMYECKUE HU3MEPEHMsI TajbBera pEKU, COINIACHO KOTOPHIM
onpezensercss NPUHAUIEKHOCTh PEUHBIX OCTpoBOB. B Hactosmee Bpemst bonrapumn
NPUHAUICKUAT 0KOJIO 50 OCTPOBOB. DTO YKCIIO BapbUPYETCs Ha MPOTHKEHUH MHOTHX JieT [8].
[Ipuponnas auHaMMKa MPUBOJUT K HCYE3HOBEHHIO HEKOTOPHIX OCTPOBOB WM K HX
COEJIMHEHUIO ¢ OeperoM BTEUEHHE KOPOTKUX MepuooB BpeMeHu. Konebanus ypoBHs JyHas
TaKXe CIy>XaT NMPUYMHOW M3MeHeHHH. Kpome Toro, nesTenbHOCTh 4YelIoBeKa, U 0COOEHHO
CYJI0XO/ICTBO, «OTBETCTBEHHBI» 3a MPOMCXOKJICHHUE HEKOTOPHIX OCTPOBOB B HCTOPHUECKOE
BpeMmsl.

Bce octpoBa JlyHast UMEIOT aJUTIOBHAIBHOE MPOUCXOXKICHHUE, a TeoMop(dosiornyeckue
uccienoBanus [3] mpUBOIAT K BHIBOJAM O TOM, YTO TOJIBKO OCTPOB Bapaum siBisieTcsl 4acThio
Musuiickolt maaTGopMbl U €ro MPOUCXOKICHHUE CBS3aHO C JIEATEIHHOCTHIO UYelIOBeKa s
3alUThl B JaJIEKOM HpomuioM. JloKa3aTelbCTBOM 3TOTO SIBISIETCS TO, YTO TOJBKO Ha 3TOM
OCTpPOBE MOKHO OOHApYXHUTh TaKuE€ BUJbI paCTEHUI, Kak JWKas Tpylia, JuKas sOJIOHsS, Bs3
TJIAJIKAN, BSI3 MaJIbIi 1 OCOOCHHO YHUKAIBHBIN BapAUMCKUN 1y0.

Camblil KpynHbIN K3 Oonrapckux peuHsix ocTpoBoB — benene (oH xe Ilepcun, 41,1
kM%). OH SBISETCS YACTBIO OOJIBIION TPYIMbl OCTPOBOB, OGOJBIIMHCTBO H3 KOTOPBIX
npuHauies)kaT bonarapuu. OTo 4yeTBEpTHI MO BeauuMHE OcTpoB JlyHas (3a HCKIIOUEHUEM
OCTpOBOB B JenbTe peku). Ha octpoBe benene B npomiom ObUT KOHIICHTPAIIMOHHBIN JIareph
JUISL TIOJTMTUYECKUX 3akitoueHHbIX. CeromHs 37ech HAaXOAUTCSA TIOpbMa. YacTh ocTpoBa
UCIIOJIB3YETCSl JJISl CEJIbCKOrO XO3sICTBa. 3a00JOYEHHBIE YYaCTKU SBISAIOTCA YacTbiO
TeppuTOopuu 3amnoBeAHHKa. CaM OCTPOB M OCTajibHAsi YacTb OCTPOBHOM TPYMIBI SBISIOTCS
yacThio mpupoaHoro napka «Ilepcuna». JIa cocennue octpona — Kutka (0,28 kM%) 1 Munka
(0,30 kM?) SABISIOTCS TOXKE 3AMOBEIHBIMU TEPPHTOPHSIMH.

Jpyrue kpymHble ocTpoBa Ha OonrapckoM yuactke peku — Kosmomyi (6,1 KMZ),
Bapauwm (4,9 kM%), Barun (4,2 km?), Tomsiva bop3una (3,9 «m?), JTromsik (3,2 kM%), Anexo (2,9
xm’), Berpen (2,8 xm?), Kocyii (IToxapeso, 2,4 xm?), Bopmr (2,1 xm?%), Esuka (1,9 xm?),
JlaksT (1,9 KMZ), Kyroso (1,8 KMZ), bemuma (1,5 KMZ), Kamumok (1,3 km?), Tosmsim Bbpbuunsu
(1,4 km?), Dcnepanto (1,3 kv?), Cpennsix (1,3 kv?), Pagenxu (1,2 xv?), Ckomer (1,2 kv?),
["apBan (1,1 KMZ), Ho6puna (1,1 KMZ), Hu6sp (0,9 KMZ) U Jap.

OctpoBa Cssaroro Meana, Cssaroro Ilerpa, Csatoro Kupwina u Cssatoit Anacracun
ABJISIOTCS YaCTSIMU BEPXHEMEJIOBBIX BYJIKaHUUECKUX CTPYKTYp rop Ctpanmxa. OHU CIOXKEHBI
nienouHbMu  TpaxutamMu. OctpoB [ITHuMii ClOXKEH BEPXHOMEIOBBIMHU BYJIKaHUYECKUMU
tydamu. 3meunslii octpoB (CB. Poma) — eTMHCTBEHHBIN U3 OOJITapCKUX OCTPOBOB, KOTOPBIH
00pa30BaH MHTPY3UBHBIMHU IOPOJAMH — BEPXHEMEIOBBIMU MOHLIOHUTaMU. CaMblil CEBEPHBII
octpoB — Pycanka — sBiseTcs 4YacThl0 MacCHBa H3BECTHSIKOBBIX MOpoa Musuiickoit
1aT(HOPMBI.
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JluHaMuKa reoMop(OoI0ruyeckix MpoLecCOoB HAMPSIMYIO CBsI3aHa C pa3pylIUTENbHON
JesITeIbHOCTBIO MOpCcKoi Bobl. OctpoB CBetoro MBaHa — camblif BRICOKUIN U3 OCTPOBOB (33
M Haj yp. M.). [IpeBHerpedeckas KOJIOHM3aLus Ha noOepexbe YepHOro Mops OXBaTblBasa
OCTpOBa I0KHOM yacTH OOJrapckoro yuyactka mnooepexbs. Ha NpoTsikeHHu BEKOB 37€Ch
(GYHKIIMOHUPOBAJIM TOCEJIEHUS], KYJIbTOBbIE KOMIUIEKCHI, MOHAIIIECKUE OOIIMHBI, MUPATCKUE
JIEpEBHH, J1a3apEThl, TAPHU30HBI U T. 1. JIF000e CTPOUTENBCTBO HA OCTPOBAX OBLIO CBSI3aHO C
AHTPOIIOTeHHOM TpaHchopmaruei TanamadTa, B 4aCTHOCTH, penbeda.

B rononene Bce octpoBa ObUIH OMU3KH K MAaTEPUKOBOMY IMOOEPEkKBIO W pa3IeIIeHbI
HernyOokuMu mnponuBamu [3]. Bo Bpems rmeiicTonieHa, BEpOSTHO, HPH HHU3KOM YPOBHE
MupoBoro okeana 1 YepHOTro MOpsi, OHM OBbLIM YacThiO MaTepuka. TeM He MeHee, HEKOTOphIe
COBPEMEHHBIE MOJBOJIHbIE OTMENH, CBsI3aHHBIE cO cTpykrypamu Crpanmxka u Crapa-
[TnanuHa, 6bUTH OCTPOBAMH.

Ha moBepXHOCTH OCTpOBOB HET pek, o3ep u 6onoT. Bece mobepexxbe UepHOro mopst
Bonrapun BXOAUT B KOHTHMHEHTAJIBHO-CPEIU3EMHOMOPCKYIO KIMMATHUYECKYHO O0JIaCTb.
Cpennsis TemnepaTypa Bo3ayxa B sHBape usmensercs oT 0,6°C no 3,2°C c ceBepa Ha IOT.
Cpennsisi Temmeparypa Bo3ayxa B wuioie cocraBisier 22-23°C Ha CEBEpHOM ydYacTKe
no0epexbsl, IIe HAXOJUTCs OCTPOB Pycanka — MECTO ¢ HAUMEHBIIUM T'OJOBBIM KOJIMYECTBOM
ocankoB B bonrapum (oxomo 400 M), B TO BpeMsi Kak IO)KHOM YydYacTKe MoOepexbs (rnae
HaXOJSTCS BCE OCTAJIbHBIE OCTPOBA) 0CaJKU B paiioHe rop CTpaHaka OTHOCUTENIBHO OOMIIbHBI
(700 MM B rox). Upe3BbIUailHO BaKHBIM aCIIEKTOM SIBIISICTCS] OpH30Bast UPKYIsiius [4].

OcTpoBa HE MMEIOT MOJIHOPA3BUTOrO MOYBEHHOI'O MOKpOBAa. B 11€0M IOYBBI MOTYT
ObITh onpeneneHbl kak auToconu (Lithic Leptosols) — mpuMUTHBHBIE TOYBBI HA CUITUKATHBIX
noponax [6,7]. Tompko mouBa OcTpoBa Pycanka sBseTCS PEHA3HHOM, MOCKOIBKY 3TO
M3BECTHIKOBBIN OCTPOB.

C Touku 3peHus OMOpa3zHOOOpa3usi OCTPOBOB HEJb3s HE OTMETHUTh, YTO HA JIByX W3
HUX OOUTAIOT MHTPOJIYLHMPOBAaHHBIC JKUBOTHbIE W pacTeHua. Ha octpoBe 3MeuHBINH pacTyT
nukue KakTychl. OHn Obutn mocaskeHsl B 1933 1. 6onrapckum mapem bopucowm 111, koTopsrii
npHBe3 ux U3 OotaHuueckoro caxa B bparucnase. Kakrycel poga Opuntia pacrpocTpaHiinch
[OYTH Ha TIOJIOBUHE TEPPUTOPUU OCTpoBa 3MEHHBbIH. B HIOHE OHM LBETYT OOJBIIMMU
KeNTeIMH IIBeTaMH. Ha ocTpoBe ecTh momynsinuu rpbidyHa nosieBkd [roHtepa (Microtus
guentheri), KOTOpBIii SBJISETCS PEAKKUM BUIOM B boarapuu.

Ha octpoBe Cpsaroro lBana rue3autcs camas Ooisblias B bonrapuu KonoHus
cepebOpsnbIx yaek (Larus argentatus). B 1906 r. ka3 @epauHan IpuBe3 ABE Tapbl NTHIL C
no6epexbst OpaHIUK, U TENepb YUCICHHOCTh KOJIOHUU cocTaBisieT 6-7 Thic. nTuu. Ha sToi
TEPPUTOPUN UMEETCS EAMHCTBEHHAs B bonrapun momynsnus nHTpoxynupoBaHHoro B 1934 r.
esporneiickoro kposuka (Oryctolagus cuniculus) [7].

Jlo cux mop OTCYTCTBYET CHCTEMaTH4ecKoe JaHAmAa(THOEe H3yueHHe ITyHAHCKUX
octpoBoB. Hawubonee oOmmMpHbIE HCCIEIOBAHHUA HAa OCTPOBaX BBINOJIHEHBI B 00JACTH
re0JIOTUH, OPHUTOJIOTUU U 3KojJoruu. OJHa U3 NMPUUYUH IUI0X0H M3y4EHHOCTH OCTPOBOB — UX
HaxOXK[€HUE B IPOIUIOM B IIPUIPAHWYHOM 30HE II0J] YCHJIEHHOM OXpaHOM, a TaKxke
TPYAHOAOCTYIIHOCTh B HACTOALIEEe BpeMs: OOJBIIMHCTBO M3 HUX SBISIOTCS 3allOBEIHBIMU
TEPUTOPHSIMH.

[IpoucxoxaeHue W JUTOJNIOTUA OCTPOBOB Ha JlyHae CBSI3aHBI C PYCJIOBBIMU
nporeccaMy, M OCOOCHHO C HakKOIUIEHMEM Iiecka W rpaBus. VX mpoucxoxieHe
TIOBHAIIBHOE, @ BBICOTA HAXOJUTCA B MIPSIMOI KOPPEJISALIUYU C BBICOTON O0JITrapcKoro y4actka
JyHasd. Dpo3usi U aKKyMyJilds MOCTOSSHHO MEHSIIOT ouepTaHus ocTpoBoB. [Ipum maBonkax
HEKOTOpbI€ U3 HUX OBIBAIOT MOJIHOCTBIO 3aTOIUIEHBI PeKOH. JJOKyMEHTaTIbHO MOATBEPKIEHBI
cllydau, KOrJa HeOOJbIINE OCTPOBA OBUIM Pa3MBITHI B PE3YJIbTATEe IKCTPEMAIbHBIX TABOJKOB.
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[Ipy HM3KUX YPOBHSIX BOJABI HEKOTOPBIE W3 OCTPOBOB COCOUHSIOTCA ¢ OeperoM peku. B
MponuIoM OCTpOBa paCCMATPUBAIMCH KaK MOTCHUOHUAJIBHBIC MCCTOPOXKIACHUA HG(I)TI/I M rasa,
OJIHAKO JI0 CUX MOp TaKUE MECTOPOKICHUS HE HAWJICHBI.

I[yHaﬁCKHe OCTpOBa HAXOIATCA B 30HC YMCPCHHO-KOHTHUHCHTAJIBHOI'O KJIIMMaATa.
Cpennane TeMIiepaTypsl BO3IyXa B siHBape 31ech okoio — 2°C, B umrone — okosio 23°C, a
cpemHsisi romoBas Temmeparypa Bozayxa okono 11°C.  ATmocdepHbIe  OCaIKH
XapaKTepU3yIOTCsl MAKCHMYMOM B Mae-HIOHE 1 MUHUMYMOM B ¢eBpaie. JJoOMHHUPYIOT 10TO0-
3amnaJHble, CeBEpO-3anaHbie (BECHA U OCEHb) U CEBEPHBIC U CEBEPO-BOCTOUHBIE (3UMA U JIETO)
BCTPBLI. CHeI_II/I(i)I/ILIHHﬁ HyHaﬁCKHﬁ BCTCP «KOIIaBa» TAKXKXE BJIMACT Ha MECTHBIA KJIHMMaT.
TyMaHBI COCTaBIISIOT YaCTh HEOJATONPHUATHBIX MOTOJHBIX SBICHUNA, OCOOCHHO XapaKTEPHBIX
ISl XOJIOJHOTO BpeMeHu roja [4].

Ha OCTpOBAX HCT PCEK, HUMCHKTCA TOJIBKO 3a00JI0UYEHHBIE Y4acCTKH. YuuteiBas
Te0JIOTMYECKOe CTPOCHHUE U OCOOCHHOCTH MPUPOAHOM Cpefibl, YPOBEHb I'PYHTOBBIX BOJ| OYCHb
BBICOK. [ MIpOoTe0IorndecKrue yCiaoBHs YPE3BbIYAMHO BaXKHBI ISl (POPMHUPOBAHUS THITUIHBIX
TUAPOMOPGHBIX JTaHAMA(TOB, TIe TOMUHUPYET TUAPOQUIbHAS PACTUTEIHHOCTD.

[TouBeHHBIII TIOKPOB COCTOMT W3 QLTIOBHAIBHBIX W OOJOTHBIX MOYB. Ha »THx
HWHTPA30HAJIBHBIX I10YBAaX pa3BHUBAIOTCA JI€Ca U COO6I_HCCTBa BO,I[HO-6OJ'IOTHI>IX BUIOB. B
OCHOBHOM 13TO TpezactaButenu pomoB Salix sp., Populus sp., Ulmus sp. u apyrue.
PacturensHocTs Ha OCTpOBax CO34acT 6J'IaFOHpI/I$ITHI)Ie YCJIOBUA AJId THE3JOBAHUU OCCATKOB
BUJIOB NTHUILl — 3UMYIOLIUX U MUTpUpyromux. Cpeau 3uMyOIIHX: Tadorna ferruginea, Larus
genei, Sterna albifrons, S. hirundo, Chlidonias hybridus, C. niger, Coracias garrulus, Sylvia
nisoria, Podiceps auritus, Accipiter brevipes, Lanius minor, Alcedo atthis, Himantopus
himantopus, Falco cherrug, Lanius collurio, Plegadis falcinellus, Dryocopus martius,
Ciconia ciconia, C. nigra, Ardea purpurea, Egretta alba, E. garzetta, Ardeola ralloides,
Nycticorax nycticorax, Ixobrychus minutus, Pelecanus crispus, Falco naumanni,
Phalacrocorax pygmeus, Platalea leucorodia, Aquila pomarina, A. clanga, Pandion
haliaetus, Circaetus gallicus, Circus aeruginosus. K MUrpupyommM BHIaM HTUL] OTHOCSTCS
Pluvialis squatarola, Accipiter nisus, Actitis hypoleucos, Ardea cinerea, Aythya marila, Buteo
buteo, Charadrius dubius, Falco subbuteo, Falco tinnunculus, Limosa limosa, Phalacrocorax
carbo, Podiceps nigricollis, P. cristatus, P. grisegena, Tringa ochropus, T. totanus, Larus
cachinnans, L. canus, L. ridibundus, Numenius arquata, Anas platyrhynchos. Ctomnb Bbicokoe
pa3HooOpa3ue OpHUTO(DAYHBI CTAJIO MPUYUHOW TOTO, YTO OOJBIIMHCTBO OCTPOBOB HMEET
CTaTyC oXpaHseMoit Teppuropuu [5].

bonpmmHcTBO OCTpPOBOB ObLIHN npeamMeToM ocoboro HHTEpECa CO CTOPOHLI HIO,I[CI}'I.
XOTs I0IU ¥ HE KWIIA Ha OCTPOBAX, OHM PyOHIIU Jieca. bl 3aceseH TONbKO caMblil KPYTTHBIN
octpoB benene. B pasnbie mepuonst XX B. Ha €ro TeppuTOpuH (PyHKIIMOHUPOBAJIA camasi
OosbIIast MOJIMTHYECKAs TIOpbMa (KOHIICHTPALMOHHBIN J1areps) B bonrapuu.

Ha 3paunrtenbHoil vactu OCTPOBOB AHTPOIIOrCHU3alMA JOBOAWIIA OO IIOJIHOI'O
YHUYTOKCHHUA €CTCCTBCHHBIX IITK. HCCMOTpr Ha TO, 4TO OOJIBIIIMHCTBO OCTPOBOB HE MMCIIN
IIOCTOSAHHOT'O HACCIICHU A (KOG-FI[G CyHIeCTBOBAJIN BPCMCHHELIC HOCCHKI/I), JIFOOU 110JIb30BaJINChH
OCTPOBHBIMH PECYPCAMH.

Tunuusiit NpuMEp AaHTPOIIOICHHOTO BOSEGﬁCTBHH - BLIpy6Ka JJIECOB M BO3BCACHUC
MAaCCHBHBIX ITIOCTPOCK Ha O. benene u ap. B HACcTOAICE BpPEMA ACATCIBHOCTH YCIOBCKA
CBOJIUTCSI MPEUMYIIECTBEHHO K OXpaHe MpHUPOIHOM cpebl. Kak Ha 4epHOMOPCKHUX, TaK U Ha
JYHANUCKHUX OCTPOBAX CO3JaHbI OXPAHSIEMBIME TEPPUTOPUU PA3HOIO CTATYCa U HAZHAYCHUS.
Onu 00006111eHBI B Ta0. 1.
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OUSUYECKAA I'EOI'PADNA, JIAH/[LLIAPTHOE [IJIAHUPOBAHME,

BbUOI'EOI'PA®HA U TIOYBOBEJ/[EHUE

Tabaunna 1. OxpansieMble TEPUTOPHH YEPHOMOPCKHUX M JYHAHCKHX OCTPOBOB

HaxOoIAIIUXCs MO
YIpo30# BUJOB
pacTeHuil u
YKUBOTHBIX.

OxpaHa MeCTOOOUTaHUU
THE3/I0BAHUS, 3MMOBKH U OT/bIXa

BO BpEeMsI MUTPAIlUH 3alIUIICHHBIX
BHUJIOB IITHII.

Oxpansiemble
" TEPUTOPUH
OxpansieMble TEPUTOPHH TYHAHCKHX OCTPOBOB
YEePHOMOPCKHX
OCTPOBOB
IIpupoamrii YupasiasieMblii Oxpansemasn
3anoBeHUK Oxpanaeman mecmuocmsp
napk 3aN0BEAHUK MECHHOCHb
«Crapust 166», 0. Bapaum
O. IloxapeBo
Manbk bopun
«[lepcuncku GmaTa»
Kurka, 0. KyroBo O-Ba CB. lBan n
ITepcuna (0. Ilepcun)
Munka O. [u6sp Cs. Iletsp
«Moumma» .
[oitdoB o-B (0. baTun)
brnuznanute (0-Bu Mansk u ['onsm
OJM3HAK)
XapaktepHble CoxpaHeHue
N OxpaHa 1 moaep>KaHue
nyHaickue . €CTECTBEHHBIX
NOWMEHHBIX JIECOB .
OCTPOBHBIC MECTOOOUTaHUIHA
OxpaHa MeCTOOOUTaHUH
cooOrecTBa . OXpaHsIeMbIX U
HaXOJISIIUXCS TT0/T yTPO30H,
3aJIMBHBIX JIECOB U PelKuX BUAOB
PEAKHX U YSA3BBIMBIX
60J10T, MITUIT
KUBOTHHCKUX U PACTUTEITHBIX
MECTOOOHUTAHHS
BUJIOB.
penKux u

B cootBeTcTBHU C
yUHUTHIBas JTaHAmagTooOpasyome

(bakTopsl,

MO>KHO

0000IINTD,

knaccudukanueii Bemuesa, Tomoposa, bepyuamBwumu [1, 2] u
YTO  MPUPOIHO-

tepputopuanbabie Komiuiekebl (I1TK), chopmupoBaHHbIE Ha YEPHOMOPCKUX W TyHANHCKHX

0CTpOBaX, MPUHAIJICKAT K CICIYIOINM JaHamagTHIM TakcoHaMm (Taoi. 2).

Tadoauua 2. Knaccudukanus sanama@roB 4epPHOMOPCKUX U AYHAHCKHX

OCTPOBOB
KJacce | PaBHUHHBIE W XOMMHCTBIE TaHIAa(ThI
PaBHuHHBIE U
= PaBHuHHBIE U | PABHUHHBIC U XOJIMUCTHIE ROIMUCTELE TI'mapomopdHBIE 1
S | xommucrele cyOcpeIn3eMHOMOPCKHE MEDCHHDLC cyOoruapoMopHbI
CEMHUapUIHBIE | CEMUTYMHUTHBIC ymep e
CEeMUTYMHTHBIE
=
= cOOCTBEHHO CPEM3EMHOMOPCKHE JYTOBOCTEIHBIE H JIECHBIE
= |cTemnHbIe
S JIECHBIE U NTHOISIKOBBIE JIECOCTETHBIE JNCTBEHHBIC
KapcTtoBsie (¢ XOAMUCTBIE C
XO0JIMUCTBIE C
- npeoOIa anu R —— JTyOOBBIMHU DPpO3UOHHO-
S | em Artemisia J'IZC&MI/I " Jiecamu ¢ AKKyMYJISITUBHBIE, | AKKYMYJISITUBHBIC
sp.) Phillyrea JyrOBOCTEIHbIE
MUOIISIKOM I
latifolia
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X1 BOJIBIIIOH TEOT'PAD®UYECKHU ®ECTHBAJIP.
CFOPHHUK CTATEH: «[EOI'PA®KI B I'OJIbl BOMHBI U MHPA»

IToutu BCe
= CsB. AHacracus, TyHafickie
) Cs. lBaHn, Cs. o Y
2 | Pycanka octpos IItnunii | Bapaum OCTpOBa, 3a
5 ITetsp, Cs.
2 . UCKJITFOYEHUEM
Kupuk, 3muiicku
0. Bapnum

3a UCKIIIOUEHHEM JIaHIIA(TOB OXPAHAEMBIX TEPPUTOPHUH, CTPYKTypa OOJIBLIIMHCTBA
[ITK octpoBOB cuibHO HapyuieHa. Yaie BCero €CTECTBEHHAas KOPEHHAsl PacTUTEIbHOCThb
IOYTH  TOJIHOCTBIO  YHMYTOXKEHa W 3aMEHEHa  BTOPUYHBIMM  COOOIIECTBaMH,
IIPEUMYIIECTBEHHO MPASAHUCTbIMU U KYCMAPHUKOEbIMU.

B 3akmrodeHue CTOMT OTMETHTh, YTO JaHAIA(TH OONrapCKUX OCTPOBOB €IIE Majo
uccnenoBanbl. HeoOXoauM neTanbHBIA aHANIM3 CTPYKTYPHl JaHAIIA(TOB, UX AWHAMHUKH U
YCTOMUMBOCTH, aHTPONOreHM3auuu M T.A. VX kaprorpadupoBaHue TOXE MOIKHO OBITH
OpUOpUTETOM. B HacTosiiee BpeMsi HCCIEIOBaHMA MNPUBEIH K OOOCHOBAHHMIO CO3IaHUS
OXpaHsAEMBIX TEPPUTOPUM Ha OCTpoBax. IDIaHMPYIOTCA JOIOJIHUTENBHBIE IOJIEBBIE
UCCIIEA0BAHUS.

Cnmcok ucnoJib30BaHHOI JINTEPATypPhI:
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JAHAIIA®THBIE 'PAHULIBI KAK PACCEJEHYECKHUA ®AKTOP (HA
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KiroueBnle ciioBa: JIaHI[ma(bTLI, B3aUMOJEHCTBHUE OOIIECTBA U MPUPOOBI
Keywords: landscapes, interaction between society and nature

Bompoc o0 reorpaduueckux TpaHWIAX, WX PEATBHOCTH WA YCJIOBHOCTH,
OOBEKTUBHOCTH WU CYOBEKTHBHOCTH, HE MOXET OBbITh pelieH oaHo3HayHo. OO0oOmias
B3TJISABI  HMCCTICIOBATENIC HAa  COJACPIKATEIBHBIA  aCEeKT TMOHATHS — «TpaHUIa» B
oOriereorpapuueckoM IOHUMAHUN, MOKHO HA3BaTh JIBa BHJIA TPAHUIL: TPAHUIIA — ITO HEYTO,
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OLEHKA HA KNCJIOPOIHUA BAJIAHC HA BOIUTE
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Mapuan Bvpbanos', Amanac Kumes', Cmegan I'enues',
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B crarusra ce npaBu aHaJIM3 U OLICHKA HA CbBPEMEHHUTE U3MEHEHHUS B KaU€CTBOTO HA
BoauTe B OaceliHuTe Ha pekute Tononuuna u Jlyna SIHa, KOUTO U3NHUTBAT 3HAYUTEIHO aHTPO-
MIOT€HHO BB3/ICHCTBUE C Pa3HOOOPA3eH MTPOU3XOJl M XapakTep. 3a OLeHsIBaHe Ha Bb3/ICHCTBU-
€TO U CBhCTOSTHMETO HAa BOAWUTE € U3IIOJI3BAH MHJCKC HA Ka4YECTBOTO HA BOLUTE, IIPUJIAraH B
MHOTO CTpaHHt B cBeTa. PeepeHTHUTE CTOWHOCTH Ha MMOKA3aTEINTE B MH/EKCA Ca CPABHUMH
CBHC CBHIIUTE B ChOTBETHUTE OBITapCKH HOPMATHUBHU JTOKYMEHTH, KOETO /1aBa Bb3MOXHOCT J1a
ce TOoITydaT MPEeCTaBUTEIHHU pe3ynTaTH. KOHCTaTupaHo € KPUTHYHOTO ChCTOSTHHE HA PEUHU-
Te y4dacTbiy Ha pekure TononmHuna, MbruBup u Jlyna SlHa B O1u30CT 70 TOJIEMHU HACEICHH
MecTa. JIokamHu 3aMBbpCsABaHUS ca IPUUUHEHU OT YECTH 3aJIMIOBH U3ITyCKAHUS HA OTHAIbUHU
BOJIM OT ’KMBOTHOBBIHNU (pepMmu. B nonHuTe TeueHns Ha IIaBHUTE PEKH ce HAOJI0AaBa MocTe-
MIEHHOTO MOA00psBaHEe Ha KaueCTBOTO HA BOJHUTE MO OTHOLICHHE HA M3IOI3BAHUTE (DPU3HKO-
XUMHWYHH [TOKA3aTEINN.

Knrouosu dymu: xucimopojpeH OanaHC, KaueCTBO Ha BOJHTE, 3aMbPCSBaHE, WHIICKCHA
OILIEHKA

ASSESSMENT OF OXYGEN BALANCE OF WATER

IN THE TOPOLNITSA AND LUDA YANA RIVER BASINS

Marian Varbanov, Atanas Kitev, Stefan Genchev, Kristina Gartsiyanova

Abstract: This article analyzes and evaluates the current changes in the quality of river
waters in the basins of Topolnitsa and Luda Yana. The rivers are experiencing significant
anthropogenic impact of various origins and nature. To assess the impact and condition of

! HanmoHasneH HHCTUTYT M0 reo(u3nKa, Teoe3ust i reorpadus npu beirapcka akajaemMust Ha Hay-
KuTe; marian.varbanaov(@gmail.com

41



FORESTRY IDEAS, 2023, vol. 29, No 2 (66): 216—-225

Assessment of physico-chemical status of waters
in selected sampling sites of Chepelarska River, Bulgaria

Kristina Gartsiyanova'>, Stefan Genchev?'?, Atanas Kitev2'?,
and Marian Varbanov'

"National Institute of Geophysics, Geodesy and Geography, Hydrology and Water Management
Research Center, Bulgarian Academy of Sciences (NIGGG-BAS), Acad. G. Bonchev Str,, BI. 3,
Sofia 1113, Bulgaria. "E-mail: krisimar1979@gmail.com
2National Institute of Geophysics, Geodesy and Geography, Department of Geography,
Bulgarian Academy of Sciences (NIGGG-BAS), Acad. G. Bonchev Str., Bl. 3, Sofia 1113,
Bulgaria.

Received: 28 April 2023 / Accepted: 10 August 2023 / Available online: 21 August 2023

Open Access: This article is licensed under a Creative Commons Attribution 4.0 International License.

Abstract

Water is not just a commercial product, but a common good and a limited resource that should
be protected and used in a sustainable manner, in both terms — of quality and quantity. However,
water is under pressure due to variety of uses from different sectors, such as industry, agriculture,
tourism, transport, energy, etc. which leads to deterioration in the quality of water resources. The
aim of the study is to assess the chemical status of Chepelarska River, right tributary of the main
river in Southern Bulgaria — Maritsa, based on more than 10 physico-chemical parameters for
the period 2015-2021. Data were provided by the Executive Environmental Agency (ExEA) to
the Ministry of Environment and Water (MOEW). The evaluation of the studied river is based on
Ordinance No N-4/14.09.2012 (concerning the characterisation of surface waters) and Ordinance
on environmental quality standards for priority substances and some other pollutants (Resolution
of the Council ... 2010), in accordance with the requirements of Directive 2000/60/EU. To achieve
the set goal, the Canadian Complex Water Quality Index (CCME-WQI) was applied, through
which a complex and differentiated assessment of the status of water in terms of its quality was
carried out. The obtained results show constant excesses of the norms for the indicators nitrite-ni-
trogen (N-NO,), total nitrogen (TN), total phosphorus (TP) and orthophosphates (P-PO,). Ac-
cording to them, organic pollution of river waters is mainly of agricultural and municipal-domestic
origin. The industrial activities in the area carried out for decades to this day could be considered
as a source of a possible pollutant that led to an increased content of heavy metals — copper
(Cu), cadmium (Cd), manganese (Mn) and especially zinc (Zn). The obtained new data is a key
emphasis in making management decisions to mitigate and prevent current and future pollution
of river systems, as a result of various anthropogenic impacts.

Key words: chemical status, complex index, water quality.
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Tepumopuasnu oco6eHocmu u gunamuka 6 u3menenuemo na kasecmbomo na 6ogume

6 pekume Tonoanuya u Ayga SIna

Territorial features and dynamics in the water quality change in the Topolnitsa and Luda

Yana rivers
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ABSTRACT
Key words: In this article the current changes in the water quality of rivers Topolnitsa and Luda Yana have
water contamination, pollutants, been analyzed and evaluated. The river basins are under the significant anthropogenic impact of
water quality indices, various origins and nature. The main sources of pollution, the emitted substances and the spatio-
anthropogenic impact, temporal features of the change of the water quality are determined. Several indices for complex
river waters assessment of river waters have been used to assess the status of water - (Water Quality Index -

Canada; Water Pollution Index - Russia; Chemical Index for River Water Quality (CJ) - Germany).
Y6og

Aumponozennomo Bs3geticmbue Bopxy kavecmBomo na
noBspxnocmuume Gogu 8 gagen pation moke ga ce ocsujecmBsba
moukoBo - upe3 jaycmBane na 3amspcenu omnagsunu Bogu uau
gudysno - upe3 nobspxnocmuo ugmubane Ha Bpeguu Bewecmba
om jemegeacku naowju, pecAaMeHMUpPanu U HepezaameHmupaHu
cmemuuwya, a 6 muoz0 cayuau u nocpegcmBom unduampupasemo
Ha 6umobu Bogu om cenmuunu amu B8 nogsemnu Bogonocuu
xopugonmu, koumo nogxpanBam peanume Bogu. M3caegBanemo
Ha npocmpancmBenume u  BpemeBu  ugmeHenus  nHa
pasnpocmpanenuemo u noBegenuemo Ha 3amspcabaujume
BewecmBa B pekume e om ocobena Baknocm kakmo 3a
HaceAaeHuemo, maka u 3a Bognume ekocucmemu.

M3bopsm Ha Hacmoswlama mema Ha uscaegBane e
npogukmyBan om ¢akma, ye nezaBucumo om cpabnumeano
Hezoaemume naouju, Bogocbopume na pekume Tonoanuya
u Ayga fla ca nogaokeHu Ha 3HAYUMEAHO AHMPONOEHHO
Bs3geticmbue. Ilpuyuna 3a moba e cscpegomovaBanemo Ha
20AeMU UHgYCMpuaAHu moujHocmu om pygogobuba u ybemnama
Mmemaaypeus, npepabomBawjama npomuwaerocm, pabumo e
unmen3jubHOMO JemegeAue, JHauUMeAeH e U geasm Ha komynaaHo-
6umoBus cekmop.

Ocnobna yea na nHacmoswjama cmamus e ujcaegBane u
paskpuBane na npocmpancmBeno-BpemeBume uzmeneHus Ha
kauecmBomo na Bogume na pekume Tonoanuya u Ayga fna nog
BAusHue Ha anmponozenHama gelinocm 3a nepuoga 1981-2018 2.

3a peasugupane Ha nocmaBenama uyea ca opmyaupanu
cAegHuMe Jagadu:

+ Anasug Ha ugmenenusma 6 kasecmBomo na Bogume 6 g6ama
peunu bacelina 3a nepuoga 1981-2018 2.;

* Ouenka Ha ugmounuyume u ¢popmume Ha Bs3geticmbue -
samspcsbawgu BewjecmBa, Hauun nHa 3amspcesbane, unmenzumem
u mowHocm Ha B53geticmbBue;

+ OnpegeAsiHe Ha cmenenma Ha ugMeHeruemo Ha kasecmBomo
Ha Bogume upe3 ugnoajBane na komnaekcuu ungekcu 3a oyenka
Ha kasecmBenomo cscmosnue Ha Bogume - (Water Quality
Index - Kanaga; Mugekc na 3amspcsBanemo na Bogume -
Pycus; Xumuuecku ungeke 3a kasecmBomo na peunume Bogu
(C]) - Tepmanus), kakmo u gudepenyupana oyenka no Bogewyu
¢uzukoxumuunu nokajameau;

» Onpegeaste Ha ocnoBrume pationu u yuacmsyu om pekume
¢ unmenjuBuo anmponozento Bs3geticmbue bspxy kauecmbomo
Ha Bogume.

Agpecu 3a kopecnongenyus: krisimar1979@gmail.com, m62v@abv.bg, atanaskitev@abv.bg, st.genchev85@abv.bg, st.georgieva@uctm.edu
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Abstract

Water is a very important natural resource which is being exploited indiscriminately by
humans. The water resources are getting depleted and polluted by anthropogenic sources.
One of the key activities to conserve the water including the river water is to achieve a good
water quality. Water quality describes the physical, chemical and biological status of water.
In this study to define a water quality in a model region with various anthropogenic activitieis
(catchments of Topolnitsa and Luda Yana Rivers) were used fiveteen physicochemical
parameters: pH, electrical conductivity (EC), dissolved oxygen (DO), ammonium (N-NH,),
nitrate (N-NO3), nitrite (N-NO,) and phosphate (P-ortho-PO,) and such heavy metals as Cu,
Fe, Mn, Pb, As, Zn, Cd and Ni. The samples were collected for the period 2019-2021 in six
monitoring points of the study area, characterized with intensive and various human impact.
The results based on this index and obtained from this research would be useful to the large
public and even to land-use planners and environmental management agencies for monitoring
and reducing the water pollution, especially for such regions defined as an ecological “hot
spot” for many years and their future conservation.

Keywords: Conservation, Water quality, Physicochemical parameters, Heavy metals,
Anthropogenic activities, Topolnitsa, Luda Yana

Introduction

Water is a very important natural resource which is being exploited indiscriminately by
humans. Water quality is the greatest conservation concern in the watersheds. The water
resources are getting depleted and polluted by various anthropogenic sources [1]. The main
goals of water conservation are sustainability, energy and habitat conservation [2]. However,
despite water being the basic human need, this precious resource is being wasted, polluted and
getting depleted [3]. Very often based on the obtained analisis and water quality assesments,
conservation measures, including legislations have been suggested in order to conserve (quality
and quantity) the river waters. Nowadays in many European countries, including Bulgaria,
special attention is paid to the protection of pollution and depletion of environmental
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Abstract

Various policies, strategies and activities related to sustainable management of water
resources in order to meet the current and future human demand are defined as "water
conservation”. Nowadays many countries including members of EU have already
implemented such water policies. Water conservation could be also implemented on the
institutional and social level. One of the key activities to preserve the water resources is to
avoid any decline in the water quality. This paper analyzes the current state of quality of the
main Bulgarian tributaries of the Black Sea. Component analysis of the main
physicochemical indicators according to Ordinance N-4/2012, as well as the content of some
of the most common heavy metals in Bulgarian rivers was performed. The results show that
river water is mainly polluted by wastewater from utilities and agriculture. The participation
of heavy metals in the pollution of river waters in this region of the country is not very high
and is reported only in some of the monitoring points. The waters of the Veleka river near the
village of Sinemorets have the most favorable hydrochemical characteristics, while the waters
of the Dvoinitsa river at the point before flowing into the Black Sea have the worst.

Keywords: Conservation; Water quality; Black sea; Tributaries; Wastewater; Agriculture

Introduction

Water plays a key role in everyday life, as well as in all economic sectors. It is a vital
component supporting the biodiversity and secure the existence of ecosystems. A clean,
“healthy” and properly functioning water system creates numerous benefits for people and
society (e.g. clean water for household and industry, suitable water resources for recreation and
SPA treatment, irrigation water, etc.). Water conservation is defined as careful use and
preservation of water supply, and it includes both the quantity and quality of water. The benefits
arising from the availability of water resources with the required quality for different purposes
must be balanced by their use. Nowadays, the term "aquatic ecosystem services" is used more
and more often. The correct determination and prioritization of the "benefits" of the protection
and improvement of the condition (quantitative and qualitative) of water bodies is the basis of
sustainable water management. Water Conservation is the practice of efficiently preserving,
controlling, and managing water resources. Water conservation has become an essential
practice in every part of the world, even in regions where water appears to be enough-both in
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Abstract

Conservation and sustainable use of natural resources are gaining more and more weight on
the world political agenda and are attracting the attention of national governments at the
highest level. The Water-Energy-Food (WEF) approach helps to understand the
interrelationship between natural resources and human activities such as planning,
managing, or consuming water, energy, or agricultural products. The world is currently
facing the challenge of providing water, energy, and food for all. Scarce natural resources
and the environment are increasingly being exploited, while at the same time the demand for
fresh water, agricultural products, and energy increases. In this context, the protection of the
quality of the available water resources becomes even more important. The preservation of
the quality status of water resources is compromised by excessive exploitation, the
introduction of polluting substances of different origins, hydromorphological changes in
aquatic habitats, and climate changes. The main aim of this article is to clarify the Water-
Energy-Food relationship and determine the current physico-chemical state of Lake
Srebarna, which is a protected natural site in Bulgaria, a wetland of international
importance, a biosphere reserve, and part of the list of world cultural heritage monuments
and natural sights of UNESCO.

Keywords: Sustainable development; Nexus water-energy-food,; Protected areas;
lake Srebarna.

Introduction

Nowadays, society develops in the conditions of a "hyperconnected" world, in which the
exploitation of natural resources and the development of society are connected in a complex
system [1]. The concept of integrated management of natural resources has existed for years,
but due to the diverse and multi-scale interrelationships and interdependencies between
individual components in the natural-anthropogenic system, its unambiguous application and
further development face certain challenges [2]. Despite intensive efforts by researchers,
policymakers, and stakeholders, it is still difficult to identify the impacts throughout the system,
and comparisons are significantly hampered [3]. The Water-Energy-Food Nexus approach in
the context of sustainable development has been developing particularly intensively over the

* Corresponding author: krisimar1979@gmail.com


http://www.ijcs.ro/

EUROPEAN JOURNAL OF MATERIALS SCIENCE AND ENGINEERING EJMSE
Volume 8, Issue 1, 2023: 03-10 | www.ejmse.ro | ISSN: 2537-4338 <

DOI: 10.36868/ejmse.2023.08.01.003

EVALUATION OF LAND COVER, LAND USE AND WATER
QUALITY IN THE REGIONS WITH VARIOUS ANTHROPOGENIC
ACTIVITY - A CASY STUDY OF OSAM RIVER BASIN, BULGARIA

Kristina GARTSIYANOVA?", Stefan GENCHEV?, Atanas KITEV?2

INational Institute of Geophysics, Geodesy and Geography-Bulgarian Academy of Sciences (NIGGG-BAS),
Hydrology and Water Management Research Center, Sofia 1113, Acad. G. Bonchev str., Bulgaria
National Institute of Geophysics, Geodesy and Geography-Bulgarian Academy of Sciences (NIGGG-BAS),
Department of Geography, Sofia 1113, Acad. G. Bonchev str., Bulgaria

Abstract

Nowadays the world’s demand for natural resources is more pressing than ever before. The
good quality of the water and it’s enough quantity, the provision of energy sources and food is
a very important and difficult issue. This challenge could be done by ensuring a better
management of the mentioned resources. Strengthening synergies and reducing trade-offs
among the sectors is possible by applying a Nexus approach. This article aims to assets the
land cover, land use and water quality in the upper and middle catchment of the Osam River
(municipalities of Troyan and Lovech) for the period 2012-2019. Land use and land cover is a
key factor in relation to water quality characteristics. The emphasis is on acquiring new
knowledge through spatio-temporal analysis of the problem. To assess the river water quality
this study considers the following parameters: pH, dissolved oxygen (DO), electric conductivity
(EC), ammonia (N-NH,), nitrates (N-NO3), nitrites (N-NO,), phosphates (P-ortho-PO,),
biological oxygen demand (BODs). To identify the land use/cover in the region was based on
GIS, digital topographic and thematic maps, Corine Land Cover data, high-resolution satellite
imagery (Google Earth), digital elevation model, statistics and field studies. The obtained
results are a good basis for popularizing the Nexus paradigm at different scales (i.e., local,
regional, national, European and beyond) including planning and elaboration of the necessary
policies for sustainable management of both land use and river waters in terms of their quality.

Keywords: Land cover, Land use, Water quality, GIS, the Osam River, Bulgaria.

Introduction

Today, increasingly large amounts of water are used for various purposes, for example in
agriculture, industrial production in the household and for the production of electricity. At the
same time in many regions, the water resources are heavily polluted. In this connection the land
use planning in a given region is very important due to the land cover and land use effect on the
quality of the river water. The quality of waters in the river basins significantly reflects the origin,
intensity and degree of anthropogenic impact on the environment. It is known that the quality of
river water in a catchment area depends on the land use and the type of the land cover. The study
of the spatial and temporal distribution of pollutants in rivers is of particular importance for both
the population and ecosystems. European water, energy and food policies can be defined as
consistent in their design and implementation. However, the coherence of the common policy
faces the challenge between the main objectives, the instruments for their achievement and their
implementation. Nowadays, researchers and policy makers increasingly recognize the need to
apply an integrated (transdisciplinary) approach to resource planning and management.
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ABSTRACT

Nowadays achieving a balance between the social, economic and environmental aspects in the development
of modern society is one of the biggest challenge. In this regard, the water quantity and quality are very
important issues. Recently a number of studies have been conducted to determine the degree of impact of
natural and anthropogenic factors, which affect the water quality. The papers show as well that many rivers
on local or regional level are heavily polluted with heavy metals as a result of mining and industrial
operations in the past and today. In this study, the data set for physicochemical state of the selected rives
was analyzed and evaluated in accordance with the requirements of Directive 2000/60/EU-Water
Framework Directive and its equivalent criteria transposed into Ordinance N-4 on surface water
characterization from 2012 and the Ordinance on environmental quality standards for priority substances
and some other pollutants from 2010. The assessment of water quality was based on the values of the
following parameters: pH, electrical conductivity (EC), dissolved oxygen (DO), biochemical oxygen
demand (BODs), ammonium (N-NHy), nitrate (N-NOs3), nitrite (N-NO;) and phosphate (P-ortho-PO,) and
such heavy metals as copper (Cu), iron (Fe), manganese (Mn), lead (Pb), arsenic (As), zinc (Zn), cadmium
(Cd) and nickel (Ni). In this study the Canadian Water Quality Index (CWQI), recommended by United
Nations Environment Programme (UNEP) was applied. The analyzed period was 2018-2021 in four
monitoring points of the study area, which is characterized with intensive, and various human impact.
Keywords: anthropogenic pressure, water quality, heavy metals

Introduction

The water is a major factor for the economic and social development of the present society and in this sense
to preserve the water quantity and quality are very important issues at this moment. Surface water plays a
very important role in water supply. Rivers provide water for public use, recreation, irrigation, as well as for
hydropower production. Many rivers and streams are significantly polluted due to the industry, agriculture
and household activity [1].

Nowadays a number of researches pay attention to the problem of determining the degree of impact of the
anthropogenic factors, which affect the quality of the water bodies. Many papers show that waters including
rivers on local or regional level were heavily polluted with different kind of harmful substances and even
heavy metals [2]. Bulgaria is a small country with limited water resources unevenly distributed in temporal
and spatial aspects. In our country, influence on river water quality is carried out by various industrial,
communal and agricultural activities. In this regard, both quantity and quality of the rivers, an element of
which is its physicochemical status are important. Water pollution is a process of accumulation of pollutants
especially from anthropogenic sources — “point” and ‘non-point or diffuse” which concentrations of the
national norms are exceeded [3]. Today, studies show that many rivers are heavily polluted with heavy
metals as a result of mining and industrial operations in the past and today. Minimizing the impact of mining
operations on local water resources is a top priority of the mining industry. Environmental concerns,
stringent regulations, resource management, and access to water have become major issues for mining
companies worldwide during the last couple of years. One of the best ways to make better use of the world's
dwindling existing water resources is by expanding water reuse and recycling. Depending on the water
availability and quality, it may be re-used for process applications on site such as make-up water, dust
suppression or mill operations, grinding, leaching, and steam generation. Mining operations use large
amounts of water and land and produce tailings waste, taking a major toll on the environment [4, 5]. Despite
the negative effect on the environment, mining plays an important role in national economies. For example,
the mining industry in the Republic of Bulgaria is a structure-determining industry and one of the main
engines of economic development. The mining industry is an important factor for the economic stability and
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Abstract. The physicochemical properties of river water are a key factor for assessing the quality
state of a given aquatic ecosystem. Nowadays, the pollution of surface waters, including river sys-
tems is mostly related to the anthropogenic pressure exerted directly on them, or indirectly on the
catchment area. The main goal of this article is to determine the water quality of the Arda River, the
main tributary of the Maritsa River, Bulgaria, in a spatial and temporal aspect, through analysis and
assessment of the physicochemical state of the river waters. Water samples were analysed for the
period 2015-2023 at four points along the Arda River and 10 physicochemical quality parameters
were analysed. In the article, a Canadian complex index for water quality assessment, comparative
and graphical methods were applied. The study area was visualised using geographic information
systems (GIS). According to the obtained results, the surface waters of the Arda river generally
“maintain” a satisfactory quality status according to the norms. The most frequent are the excesses
of the values registered above the norms (up to 10 times) for the physicochemical indicators nitrates
(N-NO,) and total N. Exceeded reference values for orthophosphates (P-PO,), total N and total P,
pH are less common. In addition, the obtained results can be used both in the preparation of specific
policies for sustainable management and use of river waters in the Arda river basin, as well as serve
as a good basis for further research.

Keywords: water quality index, physicochemical parameters, Arda river.

AIMS AND BACKGROUND

River water is a major source for providing daily water needs for both living organ-
isms and society. Water resources play a key role in the sustainable development of
modern times'. In recent decades, as a result of the increase in anthropogenic impact
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Abstract: The intensive economic activity along the Bulgarian Black Sea coast is causing serious
changes in the quality of the river water. In view of the topicality of the problem, the main goal of
this article is to emphasize the water quality as a necessary key component in the water-energy—food
nexus by determining the status of the surface waters of selected Bulgarian Black Sea tributaries
from the point of view of their physicochemical characteristics. The research is based on the Water
Framework Directive (WFD)—2000/60/EU and the relevant national legislation. In the present study,
the Canadian Complex Water Quality Index (CCME, WQI) was applied to determine the quality of
river waters. The novelty in the present study is a definite and necessary emphasis on the opinion
that the analysis and assessment of water quality should become an integral part of all studies of the
water—energy—food nexus.

Keywords: water-energy—food nexus; water quality; Black Sea tributaries

1. Introduction

The role of water as a component of the global ecosystem is becoming increasingly
important. It is a resource that sustains life on earth, provides the basic needs of the
population, and is a major factor in the development of the economy—agriculture, energy
production, industry, transport and tourism, fish trade, etc. A wide range of factors (natural
and anthropogenic) influence the quality of water bodies. Deterioration of the quality
characteristics of water (including river water) has a negative impact on its economic, social,
and ecological role [1]. For this, it is necessary to prepare and utilize a comprehensive
multi-level policy between the responsible institutions, identifying the common factors
that allow integrated management of the water-energy—food components.

When preparing the nexus assessments, the two main components of the sustainable
development of society must be taken into account—human well-being and environmental
protection. A nexus concept, which combines management and governance across sectors
and scales, can lead to improved water, energy, and food security. A nexus approach can
additionally help with the shift to a green economy, which aspires for resource efficiency
and increased coordination of policies [2]. However, synergies between the achievement
of economic, water, energy, and food security goals and the related role of water quality
are still less prominent in national policies and laws. Nowadays, protecting the quality
of water sources in Europe is a key priority for the European Union (EU). A fundamental
document in the field of water policies is the Water Framework Directive, which establishes
the legal framework for protecting and restoring the purity of water bodies in Europe and
ensuring their long-term and sustainable use. The Directive creates an innovative approach
to water sector management based on river basins.

Rivers are the most important water resource for domestic, industrial, and irrigation
purposes, which are fundamental to human development. However, rivers are polluted
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Rumen Penin, Atanas Kitev. LANDSCAPE AND ECOGEOCHEMIKAL RESEARCH IN SLAVYANKA
MOUNTAIN

Landscape and ecogeochemical complex research takes an important place in cases of assessment of environ-
mental conditions’ quality, both in relatively not affected and heavily affected territories by human impact. The
research main goal is the evaluation of geoecological issues in a territory which is not well explored in terms of land-
scape structure and dynamics. The territory is the northern macroslope of Slavyanka Mountain. Based on field trips
and bibliographical research, a survey has been conducted for the territory. Soil and river sediments samples have
been collected and analyzed. The estimation of the concentration and the differentiation of some microelements (Cu,
Zn, Pb, Mn, Ni, Co, Cr and Cd) in the soils and the river sediments has been defined as a major goal. The results are
scientifically interpreted and compared to other research works. Outcomes have been made.

The concentration and the differentiation of heavy metals in the territory’s soils have been studied. Radial differ-
entiation by soil horizons has been implemented. The same elements have been studied for the river sediments too.
The results are displayed in tables and charts. They are compared with results of other research works as well. The
results are relevant to the typical geochemical background concentration of heavy metals in Bulgaria and particular
parts of the world. Values of some microelements (Zn, Pb, Co and Cd), which are with higher concentration, have
been commented. This could be explained with the local lithogeochemical specifics of the region and the petro-
graphic impact. The survey is a good base for launching a geochemical monitoring of the mountainous landscapes
in Republic of Bulgaria.

Key words: landscapes, heavy metals, ecogeochemistry, soils, bottom sediments, anthropogenic influence.

YBOJ

W3scnenBanusita Ha CbBPEMEHHOTO CHCTOSIHUE Ha JIaHAMA(THTE U TEXHHTE I'€0CKOJIO-
TMYHM TIPOOJIEMHU € cpel] Hali-Ba)KHUTE 3a/1aud Ha JanamadTHaTa ekojorus. Pesynrarure
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Abstract. The purpose of this investigation is to review the currently known
studies on the meteorological preconditions of COVID-19, and analyze and
synthesize the results from the existing research, with a view to further substantiating
a methodological approach to assessing the daily meteorological factors of viral
particles detention in the open air.

In pursuit of this goal, the present study attempts to derive and differentiate some
findings of the recent research from all over the world about weather and climate
factors of SARS-COV-2 dispersion in the atmosphere. The results are systematized
according to the main climatic elements — air temperature, air humidity, solar
radiation and wind speed. Some climatically sensitive social-demographic factors
(such as gender, age structure, general morbidity and predisposition to chronic
diseases, household conditions, personal habits, educational level and so on) that
determine the resistance to COVID-19, are also commented in this study. Last but
not least, the issue of scaling up and remote approaches to the study of the climate
and COVID-19 relationship was also addressed.

Keywords: COVID-19; air temperature and humidity; solar radiation; wind
speed; meteorological factors; social and demographic factors

Introduction

It is known that a number of environmental conditions, incl. climatic ones, are
key to the emergence, life and behavior of microorganisms. They are directly relat-
ed to the spread of diseases, transmitted in vector, water, air, nutritional and other
ways. The climate impact on these processes is increasing even more in its changes,
in which biotics and a-biotic mechanisms arise, some of which have already been
studied and about some we will still learn. Climate change provokes the activity of
the thermo-adaptation and immune system of macro-organisms, as well as these in
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