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Delineation of overburden dumps by means of remotely sensed multispectral data
with moderate spatial resolution (e.g. Landsat TM/ETM+ 30m) is a challenging
task. The major difficulties arise from: 1) large period using the dump (introducing
multitemporality); 2) the unknown proportions of vegetation and soil/rock samples
in the marginal areas. A variety of methods have been proposed to overcome the
problems with impure pixels, but a promising one is the soft classification which
assign a pixel to several land cover classes in proportion to the area of the pixel
that each class covers. In this scenario for every pixel of the data the correct
proportion of the end-members should be found and then co-registered with the
corresponding original pixel. As a result this sub-pixel classification procedure
generates a number of fraction images equal to the number of land cover classes
(end-members). All sub-pixel mapping algorithms have one property in common:
accuracy assessment of sub-pixel mapping algorithms is impossible because of
missing high resolution ground truth imagery. In this case one possible solution is
to use laboratory and in-situ measured spectrometric data. This study presents a
successful implementation of soft classification method with additional, precise
spectrometric data for determination of dump area of the copper plant. The results
were used for proving the in-situ gathered data and coincidence of 93.5% was
achieved.
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In the last decade several mining areas and corresponding dumps are subject to
reclamation process in Bulgaria. We focused our research on one of the most
important in the copper production for 20 year period for our country - Medet
deposit. This mining complex consists of an open cast mine, the overburden
dumps and a processing plant. After ceasing its exploitation in 1994 a
rehabilitation program for soil cover and hydrographic network was established
and launched. A continuous task is the monitoring of these activities from the
beginning for at least 15 years period. We consider that revealing the potential of
satellite multispectral and multitemporal imagery will provide valuable information
on the impact of this long-term mining activity on the environment. One of the first
tasks was to prepare thematic maps for several, non-successive years of the
affected areas at regional scale. On the next step change detection methods were
be used to assist in short-term reclamation plans preparation and planting
corresponding vegetation. In this research the data from Landsat TM/ETM+
combined with in-situ measured data was used. For data processing several
techniques, both standard, such as basic and advanced statistics, image
enhancement and data fusion, and novel methods for supervised classification
were used. The results obtained show that used data and the implemented
approach are useful in environmental monitoring and economically attractive for
the company responsible for the ecological state of the region.



https://www.scopus.com/record/display.uri?eid=2-s2.0-85039708062&origin=resultslist&sort=plf-f&src=s&st1=Reclaimed+areas+mapping+by+remotely+sensed+data.+&st2=&sid=a73d82bffbc6cc992450c6feac28aea3&sot=b&sdt=b&sl=56&s=TITLE%28Reclaimed+areas+mapping+by+remotely+sensed+data.+%29&relpos=0&citeCnt=1&searchTerm&featureToggles=FEATURE_NEW_DOC_DETAILS_EXPORT:1
https://www.scopus.com/record/display.uri?eid=2-s2.0-85039708062&origin=resultslist&sort=plf-f&src=s&st1=Reclaimed+areas+mapping+by+remotely+sensed+data.+&st2=&sid=a73d82bffbc6cc992450c6feac28aea3&sot=b&sdt=b&sl=56&s=TITLE%28Reclaimed+areas+mapping+by+remotely+sensed+data.+%29&relpos=0&citeCnt=1&searchTerm&featureToggles=FEATURE_NEW_DOC_DETAILS_EXPORT:1
https://www.scopus.com/record/display.uri?eid=2-s2.0-85039708062&origin=resultslist&sort=plf-f&src=s&st1=Reclaimed+areas+mapping+by+remotely+sensed+data.+&st2=&sid=a73d82bffbc6cc992450c6feac28aea3&sot=b&sdt=b&sl=56&s=TITLE%28Reclaimed+areas+mapping+by+remotely+sensed+data.+%29&relpos=0&citeCnt=1&searchTerm&featureToggles=FEATURE_NEW_DOC_DETAILS_EXPORT:1
https://www.scopus.com/record/display.uri?eid=2-s2.0-85039708062&origin=resultslist&sort=plf-f&src=s&st1=Reclaimed+areas+mapping+by+remotely+sensed+data.+&st2=&sid=a73d82bffbc6cc992450c6feac28aea3&sot=b&sdt=b&sl=56&s=TITLE%28Reclaimed+areas+mapping+by+remotely+sensed+data.+%29&relpos=0&citeCnt=1&searchTerm&featureToggles=FEATURE_NEW_DOC_DETAILS_EXPORT:1
https://www.scopus.com/record/display.uri?eid=2-s2.0-85039708062&origin=resultslist&sort=plf-f&src=s&st1=Reclaimed+areas+mapping+by+remotely+sensed+data.+&st2=&sid=a73d82bffbc6cc992450c6feac28aea3&sot=b&sdt=b&sl=56&s=TITLE%28Reclaimed+areas+mapping+by+remotely+sensed+data.+%29&relpos=0&citeCnt=1&searchTerm&featureToggles=FEATURE_NEW_DOC_DETAILS_EXPORT:1
https://www.scopus.com/record/display.uri?eid=2-s2.0-85039708062&origin=resultslist&sort=plf-f&src=s&st1=Reclaimed+areas+mapping+by+remotely+sensed+data.+&st2=&sid=a73d82bffbc6cc992450c6feac28aea3&sot=b&sdt=b&sl=56&s=TITLE%28Reclaimed+areas+mapping+by+remotely+sensed+data.+%29&relpos=0&citeCnt=1&searchTerm&featureToggles=FEATURE_NEW_DOC_DETAILS_EXPORT:1

B4.3

Ignatov G., Nikolov H.; Petkov D.;Georgiev G. Segmentation of satellite images
by means of morphological and object-oriented approaches, International Archives
of the Photogrammetry, Remote Sensing and Spatial Information Sciences -
ISPRS ArchivesVolume 362006 7th Symposium on Remote Sensing: From Pixels
to Processes 2006, Code 155661, ISSN 16821750

NuHk kbM nybnukaumaTa: https://www.scopus.com/record/display.uri?eid=2-s2.0-
84969540204 &origin=resultslist&sort=plf-
f&src=s&stl=Segmentation+of+satellite+images+by+means+of+morphological&fe
atureToggles=FEATURE_NEW DOC DETAILS EXPORT:1

AbcTpakT

Segmentation of satellite images is one of the main tasks that need to be solved in
the process of detection of geometric forms belonging to distinct land covers. In
recent years a great variety of methods for satellite images segmentation was
developed. The aim of this study was compare applicability of two methods for
image processing for information extraction from satellite images - namely object-
oriented approach and mathematical morphological method. Mathematical
Morphology is a geometric approach in image processing and analysis with a
strong mathematical favor. Originally, it was developed as a powerful tool for
shape analysis in binary and, later, satellite images. The second method
considered is the multivariate segmentation realized by the eCognition package.
This patented algorithm is used as starting point for comparison of the newly
developed ones. Both methods were applied for segmentation of a satellite image
of central Bulgarian region. The obtained results were compared and the
advantages and disadvantages of morphological method are discussed.
Conclusions about applicability of morphological methods for segmentation of
satellite images are also made.
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In this paper the linear unmixing method has been applied in classification of
manmade objects, namely urbanized zones, roads etc. The idea is to exploit to
larger extent the possibilities offered by multispectral imagers having mid spatial
resolution in this case TM/ETM+ instruments. In this research unmixing is used to
find consistent regression dependencies between multispectral data and those
gathered in-situ and airborne-based sensors. The correct identification of the
mixed pixels is key element for the subsequent segmentation forming the shape of
the artificial feature is determined much more reliable. This especially holds true
for objects with relatively narrow structure for example two-lane roads for which
the spatial resolution is larger that the object itself. We have combined ground
spectrometry of asphalt, Landsat images of Rol, and in-situ measured asphalt in
order to determine the narrow roads. The reflectance of paving stones made from
granite is highest compared to another ones which is true for open and stone pits.
The potential for mapping is not limited to the mid-spatial Landsat data, but also
may be used if the data has higher spatial resolution (as fine as 0.5 m). In this
research the spectral and directional reflection properties of asphalt and concrete
surfaces compared to those of paving stone made from different rocks have been
measured. The in-situ measurements, which plays key role have been obtained
using the Thematically Oriented Multichannel Spectrometer (TOMS) - designed in
STIL-BAS.
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Mining plants are one of the factors having major negative impact on the area
where they are situated. In our study this is the case of the mine production plant
consisting of Elacite mine and Mirkovo floatation plant both located in central part
of Stara Planina Mountain. In this study an attempt is made to delineate the
overburden dumps and open pit mines by means of remotely sensed multispectral
data with moderate spatial resolution (e.g. Landsat TM/ETM+ 30m) is a
challenging task. The major difficulties arise from: 1) large period using the dump
(introducing the need for multitemporal data); 2) the unknown proportions of
vegetation, soil and embedding rock samples in the boundary areas and their
seasonal variations; 3) relatively restricted access to places of interest. A variety of
methods have been proposed to overcome the problems with pixels corresponding
to two or more end-members, but a promising one is the soft classification which
assign single pixel to several land cover classes in proportion to the area of the
pixel that each class covers. In this scenario for every pixel of the data the correct
proportion of the end-members should be found and then co-registered with the
corresponding original pixel. As a result this sub-pixel classification procedure
generates a number of fraction images equal to the number of land cover classes
(end-members). The sub-pixel mapping algorithms we have exploited so far have
one property in common: accuracy assessment of sub-pixel mapping algorithms is
not easy because of missing high resolution ground truth data. One possible
solution is to incorporate in the method adopted additional ex-situ and in-situ
measured data from field and laboratory spectrometers with bandwidth about 1
nm. This study presents a successful implementation of soft classification method
with additional, precise spectrometric data for determination of dump areas of the
copper plant and open ore mine. The results achieved are proving that the in-situ
gathered data provide coincidence of 93.5%. The main advantage of the
presented technique is that mixed pixels are used during the training phase.
Compared to these other techniques, the present one is simple, cheap and
objective oriented. The results of this sub-pixel mapping implementation indicate
that the technique can be useful to increase the resolution while keeping the
classification accuracy high.
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The anthropogenic impact of the mining industry on the environment is seen all
over the world. In the last decades several mining areas and corresponding waste
disposal sites in Bulgaria are being monitored for ongoing reclamation processes.
In this research we were focused on one environmental status of one of the most
important copper producing fields for our country - Medet deposit. The objectives
of the study were: (1) to analyze multispectral satellite images for 1980 - 2000 in
order to assess the environmental pollution from the mining activity in the Medet
open pit mine in temporal perspective; (2) to prove that by means of remote
sensing an integrated environmental impact assessment can be made. After
ceasing its exploitation in 1994 a rehabilitation program for soil cover and
hydrographic network was established and launched. A continuous task is the
monitoring of these activities from the beginning for at least 15 years period. We
consider that revealing the potential of satellite multispectral and multitemporal
imagery will provide valuable information on the impact of this long-term mining
activity on the environment. One of the first tasks was to prepare thematic maps
for several, non-successive years of the affected areas at regional scale. On the
next step change detection methods were used to assess the short-term
reclamation activities by examination of vegetation cover status in the areas
surrounding the mine. To complete this tasks data from Landsat TM/ETM+
instruments combined with in-situ measured data was used. For data processing
several techniques, both standard, such as basic and advanced statistics, image
enhancement and data fusion, and novel methods for supervised classification
were used. The results obtained show that used data and the implemented
approach are useful in environmental monitoring and economically attractive for
the company responsible for the ecological state of the region
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In the recent years more and more widely accepted by the Space agencies (e.g.
NASA, ESA) is the policy toward provision of Earth observation (EO) data and end
products concerning air quality especially in large urban areas without cost to
researchers and SMEs. Those EO data are complemented by increasing amount
of in-situ data also provided at no cost either from national authorities or having
crowdsourced origin. This accessibility together with the increased processing
capabilities of the free and open source software is a prerequisite for creation of
solid framework for air modeling in support of decision making at medium and
large scale. Essential part of this framework is web-based GIS mapping tool
responsible for dissemination of the output generated. In this research an attempt
is made to establish a running framework based solely on openly accessible data
on air quality and on set of freely available software tools for processing and
modeling taking into account the present status quo in Bulgaria. Among the
primary sources of data, especially for bigger urban areas, for different types of
gases and dust particles, noted should be the National Institute of Meteorology
and Hydrology of Bulgaria (NIMH) and National System for Environmental
Monitoring managed by Bulgarian Executive Environmental Agency (EXEA). Both
authorities provide data for concentration of several gases just to mention CO,
CO2, NO2, SO2, and fine suspended dust (PM10, PM2.5) on monthly (for some
data on daily) basis. In the framework proposed these data will complement the
data from satellite-based sensors such as OMI instrument aboard EOS-Aura
satellite and from TROPOMI instrument payload for future ESA Sentinel-5P
mission. Integral part of the framework is the modern map for the land use/land
cover which is provided from EEA by initiative GIO Land CORINE. This map is
also a product from EO data distributed at European level. First and above all, our
effort is focused on provision to the wider public living in urbanized areas with one
reliable source of information on the present conditions concerning the air quality.
Also this information might be used as indicator for presence of acid rains in
agriculture areas close to industrial or electricity plants. Its availability at regular
basis makes such information valuable source in case of manmade industrial
disasters or incidents such as forest fires. Key issue in developing this framework
is to ensure the delivery of reliable data products related to air quality at larger
scale that those available at the moment.
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In Engineering and Environmental Geophysics different methods and techniques
are applied. In this paper a remote sensing method has been tested in the
segmentation of human made land covers such as open pit mines and stone
guarries. The idea is to exploit to larger extent the possibilities offered by
multispectral imagers having mind Thematic Mapper/TM/onboard satellite series
Landsat. The method has been used in the framework of our research is to find
consistent statistical dependencies between multispectral data gathered in-situ
and the corresponding ones in the images offered by airborne-based sensors.
After correct identification of the pixels the subsequent segmentation forming the
shape of the artificial feature is determined much more reliable. We have been
combined ground spectrometry of stone quarry near Smolsko village, Landsat
images of region of interest/Rol/, and in-situ condition surveys for assessment of
the quarry area. For the purpose of the study geological observations,
petrographical investigations, photo documentation and in-situ spectrometric
measurements have been performed.
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Remote sensing investigations and applications in Earth observation /EO/ begins
with the design and development of equipment for performing research of the
monitored objects remotely and without disturbing their integrity.Ground-truth
data in EO of the environment and in the remote sensing are very important. In
present paper satellite remote sensing images are used for supporting mineral
exploration and mapping geology and for recognizing rocks by their spectral
signatures. We are used Landsat and Sentinel satellites images for detecting
rocks in the studied area of Sredna Gora Mountain. For data verification
hyperspectral systems in visible and infrared spectral regions are applied for
laboratory and field spectrometric measurements. They provide spectral data to
define finest spectral characteristics of rocks for their identification. The obtained
spectral data are compared with similar data from different instruments for EO
included in the spectral libraries (USGS and JPL) for data verification. The shape
of the spectral signature based on the acquired spectral data in the same
spectral range corresponds to the data obtained with other spectrometers. These
promising results encourage us to plan the next campaigns for collecting mineral
and rock samples for the laboratory and for the field spectrometric measurements
in different regions of Bulgaria.
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In Earth observations the reference spectra of well-described objects are
required for better object-oriented interpretation of remotely sensed data from
laboratory, field, airborne, and satellite sensors. For this purpose measurements
of spectra using laboratory and field spectrometers are performed. The acquired
spectra are used in creating a thematic spectral library. The used spectral
instruments work in the wavelengths (0.4 to 2.5 microns) covering the spectral
ranges from the visible /VIS/ to the shortwave infrared /SWIR/. Two different
spectrometers are used to measure spectra included in the library: (1)
Thematically oriented multichannel spectrometer covering the spectral range 0.4
to 0.9 microns and (2) high resolution NIRQuest spectrometer covering the range
from 0.9 to 2.5 microns, both models of Ocean Optics Inc. Spectrometric
measurements of representative samples of minerals, rocks, related soils,
vegetation, and their natural mixtures are made in laboratory and field conditions.
In some cases, samples were purified, so that the unique spectral characteristics
of the studied objects could be related to their typical structure. The relations
between the spectra and the structures are important for interpreting remotely
sensed data acquired in the field or from an air- or space-borne platform. In some
cases for making easy wide use of the spectra in the library the obtained spectra
have to resample to selected broadband multispectral sensors for example those
based on the satellites Landsat and Sentinel. The obtained spectral data with the
metadata and additional information are planned for including in files for better
interpretation of images with different spatial resolution.
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The landslides are one of the well-known natural hazards occurring on the North
East Black Sea coast of Bulgaria. The previous researches that take into account
the geological and meteorological peculiarities of this region confirmed that the
geomorphological conditions in this region are extremely favorable for landslide
formation. Two are the main drivers that are being responsible for activation of
the landslide processes in the area investigated. The first one is the sea erosion
and the other is the increasing groundwater level. The influence of those is highly
aggravated by the construction activities that took place in the last decades and
the lack of sewerage networks. Those findings are based on information provided
by the national authority responsible for monitoring and filing the landslides in
Bulgaria. This was the motivation for developing and implementing reliable and
accurate method for operational monitoring of the landslide processes in the said
area. For development of such method data from SAR instruments were used. In
this specific study data from Sentinel-1 SAR mission were processed by the
freely provided by ESA SNAP software. Final results are interferometric images
(IF1s) providing information about the ground movements. In this paper we
present results reflecting the subsidence in the area of a landslide located some
20km north of the Albena resort. In the last decade two events have caused
damages to the infrastructure in the area-one occurred in January 2015 which
was attributed to the heavy rains the previous summer and the other took place
in mid of August 2018. Both have been studied by processing SAR data for the
periods mentioned. The results obtained are considered reliable since they have
been reaffirmed by geodetic surveys and other terrain measurements. The
outcomes of this research will contribute to better understanding the ongoing
slow movements of the Earth's crust, and for forecasting and early warning of
geological hazards.
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Obtaining reliable data on the ongoing risky geo-processes and obtaining
adequate and reliable information about them on the current state of the Earth's
surface is a key factor in tracking the origin and dynamics of landslide processes
as well as assessing the resulting threats to the population and infrastructure.
According to information provided by the national authority responsible for the
monitoring and keeping track of the landslides over the past two years their
number has almost doubled. This is the main reason why it is necessary to
develop and implement a rapid and accurate method for their operational
observation. One possible solution proposed in this paper is to use the
information derived from differential interferometric data processing from the
synthesized aperture radar (SAR) data, based on which Earth's crust
deformations are registered with magnitude of centimeters. Results from SAR
data processing unambiguously indicate the presence of these movements in
certain zones of these areas, but verified in-situ GNSS measurements are also
required to obtain validated information. From what it was said above formulated
is the main objective-studies of the landslide processes through the use of
innovative methods. This objective is achieved through implementation of the
following: Extraction of high quality and reliable information on SAR images
focused on regular monitoring of landslide areas integrating interferometric
imaging and GNSS data. Based on the freely available SAR data and the
software provided by ESA, as well as data from national sources is make a
prototype of an archive for monitoring the movements of Earth's crust (landslides,
subsidence, etc.). Object of the this studies is the region that has been known for
decades with several active large landslides is the Northeast Black Sea coast,
which has determined its choice as an region of interest. The outcomes of this
research can be summarized as follows-extensive research was performed on
the recent activations of landslides, collected were geodetic data about the
deformations caused by them, created was a local image archive of Sentinel-1
satellites for the region of Northeastern Bulgaria; justified is the need to use local
DEM in order to improve the quality of the produced interferometric images;
created was a set of interferometric images at fixed intervals-monthly, every 4
months, 8 months, a year; generated are thematic interferometric images used in
mapping deformations for the region of Northern Black Sea coast, confirmed is
the strong relationship between geodetic and satellite derived information
concerning ongoing landslide activities.
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In this work a project for the implementation of remote sensing research activities
for the acquisition of new knowledge and encouraging the participation of the
PhD students of Remote Sensing Systems/RSS/Department at SRTI-BAS in
these activities is presented. The goal of the project is collecting data through
spectral measurements for land cover monitoring in a selected test region in
Bulgaria and create an open access spectral database. The first task of the work
to collecting spectral measurements data is related to the methodology of
acquiring in-situ spectral data of land covers in test site. Methodology follows the
next steps of 1) collecting samples and additional information; 2) laboratory and
field spectrometric measurements; 3) spectral data verification. For the
implementation of the steps the test region is selected meeting the following
requirements: i) Offers a wide variety of objects from the adopted nhomenclature;
i) Has spectral data from Earth Observation device systems; iii) Has the
possibility to perform regular measurements with available spectrometric
systems. According to the described conditions the test region around the town of
Novi Iskar is chosen. In CORINE Land Cover database for this area the presence
of 12 classes of land covers has been verified which has to be characterized in
detail on the basis of the received data. Each one will be recorded in the created
database which is the next project task. This will allow the data received in the
experiments to be considered reliable and representative. For monitoring
purposes the data could be interpolated for larger areas with similar land covers
to trace the dynamics of objects using spectral data.
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The main reason of landslide activation is rising of groundwater, saturation by
rain, water infiltration and snow melting. One part of landslides in Northeast
Bulgaria starts after heavy rainfalls, as was evident during the last 20-year wet
period. The interconnection between the landslides in Northeast Bulgaria,
rainfalls and groundwater maxima is investigated by variations of discharge for
spring near Kotel and groundwater levels in two dug wells near Balchik,
precipitation from meteorological stations Sofia, Varna, Veliko Tarnovo and
Kazanlak, and Palmer Drought Severity Index (PDSI). The periods of maxima of
precipitation, PDSI and groundwater time series are compared with the
registered occurrence of landslides. Some part of landslides occurs after
groundwater maxima, other part - after intensive short-time rainfalls without
significant change of groundwater levels. It is necessary to analyze time series of
precipitation and PDSI in order to provide comprehensive landslide forecast. The
groundwater levels follow almost exactly the PDSI variations, while the short time
intensive rainfalls are presented as significant spikes in precipitation time series.
The hazard risk of landslides on the territory of Bulgaria should be estimated by
the maxima of PDSI, real meteorological data from stations located near the
Black Sea coast and inside the territory

14


https://www.scopus.com/record/display.uri?eid=2-s2.0-85084020303&origin=resultslist&sort=plf-f&src=s&st1=Rainfalls+and+groundwater+influences+on+landslides+in+Northeast+Bulgaria&sid=b720e720d3a6a5bf6fc793e51bd0af97&sot=b&sdt=b&sl=87&s=TITLE-ABS-KEY%28Rainfalls+and+groundwater+influences+on+landslides+in+Northeast+Bulgaria%29&relpos=0&citeCnt=0&searchTerm=&featureToggles=FEATURE_NEW_DOC_DETAILS_EXPORT:1,FEATURE_EXPORT_REDESIGN:1
https://www.scopus.com/record/display.uri?eid=2-s2.0-85084020303&origin=resultslist&sort=plf-f&src=s&st1=Rainfalls+and+groundwater+influences+on+landslides+in+Northeast+Bulgaria&sid=b720e720d3a6a5bf6fc793e51bd0af97&sot=b&sdt=b&sl=87&s=TITLE-ABS-KEY%28Rainfalls+and+groundwater+influences+on+landslides+in+Northeast+Bulgaria%29&relpos=0&citeCnt=0&searchTerm=&featureToggles=FEATURE_NEW_DOC_DETAILS_EXPORT:1,FEATURE_EXPORT_REDESIGN:1
https://www.scopus.com/record/display.uri?eid=2-s2.0-85084020303&origin=resultslist&sort=plf-f&src=s&st1=Rainfalls+and+groundwater+influences+on+landslides+in+Northeast+Bulgaria&sid=b720e720d3a6a5bf6fc793e51bd0af97&sot=b&sdt=b&sl=87&s=TITLE-ABS-KEY%28Rainfalls+and+groundwater+influences+on+landslides+in+Northeast+Bulgaria%29&relpos=0&citeCnt=0&searchTerm=&featureToggles=FEATURE_NEW_DOC_DETAILS_EXPORT:1,FEATURE_EXPORT_REDESIGN:1
https://www.scopus.com/record/display.uri?eid=2-s2.0-85084020303&origin=resultslist&sort=plf-f&src=s&st1=Rainfalls+and+groundwater+influences+on+landslides+in+Northeast+Bulgaria&sid=b720e720d3a6a5bf6fc793e51bd0af97&sot=b&sdt=b&sl=87&s=TITLE-ABS-KEY%28Rainfalls+and+groundwater+influences+on+landslides+in+Northeast+Bulgaria%29&relpos=0&citeCnt=0&searchTerm=&featureToggles=FEATURE_NEW_DOC_DETAILS_EXPORT:1,FEATURE_EXPORT_REDESIGN:1
https://www.scopus.com/record/display.uri?eid=2-s2.0-85084020303&origin=resultslist&sort=plf-f&src=s&st1=Rainfalls+and+groundwater+influences+on+landslides+in+Northeast+Bulgaria&sid=b720e720d3a6a5bf6fc793e51bd0af97&sot=b&sdt=b&sl=87&s=TITLE-ABS-KEY%28Rainfalls+and+groundwater+influences+on+landslides+in+Northeast+Bulgaria%29&relpos=0&citeCnt=0&searchTerm=&featureToggles=FEATURE_NEW_DOC_DETAILS_EXPORT:1,FEATURE_EXPORT_REDESIGN:1
https://www.scopus.com/record/display.uri?eid=2-s2.0-85084020303&origin=resultslist&sort=plf-f&src=s&st1=Rainfalls+and+groundwater+influences+on+landslides+in+Northeast+Bulgaria&sid=b720e720d3a6a5bf6fc793e51bd0af97&sot=b&sdt=b&sl=87&s=TITLE-ABS-KEY%28Rainfalls+and+groundwater+influences+on+landslides+in+Northeast+Bulgaria%29&relpos=0&citeCnt=0&searchTerm=&featureToggles=FEATURE_NEW_DOC_DETAILS_EXPORT:1,FEATURE_EXPORT_REDESIGN:1
https://www.scopus.com/record/display.uri?eid=2-s2.0-85084020303&origin=resultslist&sort=plf-f&src=s&st1=Rainfalls+and+groundwater+influences+on+landslides+in+Northeast+Bulgaria&sid=b720e720d3a6a5bf6fc793e51bd0af97&sot=b&sdt=b&sl=87&s=TITLE-ABS-KEY%28Rainfalls+and+groundwater+influences+on+landslides+in+Northeast+Bulgaria%29&relpos=0&citeCnt=0&searchTerm=&featureToggles=FEATURE_NEW_DOC_DETAILS_EXPORT:1,FEATURE_EXPORT_REDESIGN:1
https://www.scopus.com/record/display.uri?eid=2-s2.0-85084020303&origin=resultslist&sort=plf-f&src=s&st1=Rainfalls+and+groundwater+influences+on+landslides+in+Northeast+Bulgaria&sid=b720e720d3a6a5bf6fc793e51bd0af97&sot=b&sdt=b&sl=87&s=TITLE-ABS-KEY%28Rainfalls+and+groundwater+influences+on+landslides+in+Northeast+Bulgaria%29&relpos=0&citeCnt=0&searchTerm=&featureToggles=FEATURE_NEW_DOC_DETAILS_EXPORT:1,FEATURE_EXPORT_REDESIGN:1

B 4.15

Chapanov ,Ya., Atanasova, M., Nikolov H., Heavy rainfalls in Bulgaria due to
solar activity and their possible influence on landslides, Proceedings of 10th
Congress of Balkan Geophysical Society, BGS 20192019 10th Congress of
Balkan Geophysical Society, Code 151752, ISBN 978-946282303-7, DOI
10.3997/2214-4609.201902612

JInHk kbM nybnukauuaTa: https://www.scopus.com/record/display.uri?eid=2-s2.0-
85084691679&d0i=10.3997%2f2214-

4609.201902612&origin=inward&txGid=ad8dbf7112fece358f101fc64c04a2f4&fea

tureToggles=FEATURE NEW DOC DETAILS EXPORT:1,FEATURE EXPORT
REDESIGN:1
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The solar activity cycles affect various parameters of surface areas, including
rains, snow covers, river streamflows and other hydrological cycles. These
processes are due mainly to the total solar irradiance variations, followed by
weather and climate changes. The interconnection between the solar cycles and
decadal changes of rainfalls over Bulgaria is investigated by means of
reconstructed Total Solar Irradiance TSI, precipitation from meteorological
stations Sofia, Varna, and Palmer Drought Severity Index (PDSI) for the period
1899-2015. The decadal oscillations of precipitation and TSI with periods
corresponding to the sunspots (11 years), solar magnetic cycle (22 years),
equatorial solar asymmetry (45 years), Gleissberg cycle (70-100 years) and their
harmonics are compared and analyzed. Models of decadal variations of PDSI
and precipitation, based on solar cycles and harmonics, are created. The periods
with rainfall and PDSI maxima are calculated on a century time span and a
forecast of landslides is determined.
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The objective of the newly started project is monitoring the ongoing landslide
processes. This will be achieved by using of an innovative methodology for
continuous monitoring of landslide areas by integrating interferometric images
and GNSS data from permanent and local geodetic networks. The study will give
reliable data for ongoing risky geo-processes for the region of the Northeastern
Bulgaria, known with several large active landslides. These results are important
for understanding the origin and dynamics of landslide processes as well as
assessing the resulting hazards. Local archive with Sentinel-1A/B images for this
region is created and interferograms are produced
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Earthquakes have devastating effect on population, landscape and economy.
Since it is quite challenging to predict those events of utmost importance is to
obtain reliable information after they had happened. This information is essential
for rescue operations and for preparation of post-event management plans. In
this paper two earthquake events are studied and produced are the ground
displacement maps have been produced. Those maps are created on the basis
of interferometric images obtained after processing SAR data from the ESA
Sentinel-1 mission. The results have been compared with in-situ observations
and measurements made after the event exhibiting good correlation with them
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Land cover data derived from satellite images must be accompanied by
information on their quality in order to be properly and fully used. The main
purpose of this paper is to present the results of the evaluation of the Urban Atlas
(UA) and Street Tree Layer (STL) datasets for Bulgaria for the reference 2012
year. This verification task is part of a project, managed by the European
Environmental Agency (EEA) under the Copernicus program. A quantitative
assessment approach is applied, based on stratified random sampling at polygon
level. The working steps completed are, as follows: preparation of input and
reference data, creation of a sample set of land cover/land use (LC/LU) polygons,
visual interpretation of selected samples and evaluation of results. The LACO-
Wiki web-based tool is used for sampling-related activities. Very highresolution
(VHR) satellite imagery and digital aerial photos form major part of the reference
data. This way, a scientifically based estimate of the thematic accuracy of UA
and STL dataset are obtained and of some geometric characteristics, as well.
The following features are estimated: user and producer's accuracy by LC/LU
class, overall user's accuracy, uncertainty values, and correctness of delineation
by LC/LU class. Comments by LC/LU class are provided. More than 89% of UA
polygons have correctly delineated area. The detail of delineation accuracy is
over 98%, while the positional accuracy is more than 97%. The overall weighted
thematic accuracy of UA is 83.9%, which is higher than the target accuracy of
80%. STL product shows overall accuracy of 94.1%-higher than the required
85%. Relevant and diverse reference data sources together with appropriate
stratification and sampling design tailored to the purpose and resources of the
project helped to produce realistic accuracy results.
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Satellite radar instruments deliver SAR data that are able to provide information
on the magnitude of ground motions in range of centimeters. Such information is
of extreme importance is assessing the consequences of natural or man-made
disasters. Since earthquakes are occurring constantly and are not possible to
predict it is recognized that any information on the size of this events is important
for the local and national authorities responsible for mitigation of the post-event
damages. In this research presented are the results obtained after processing
two sets of SAR data along with other supplementary data in order to produce
two interferometric images that provide information on the deformation processes
after several earthquakes that took place on the Ilonian shore of Albania in the
second half of November 2019. The resulting deformation maps from ascending
and descending orbits of the Sentinell satellite mission were compared to
increase the reliability of the conclusions made upon them. The outcomes
reported suggest that it would be possible to deliver to the national authorities
details on deformation in regions that are problematical to inspect directly.
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The territorial distribution of landslides along the Northern Bulgarian Black Sea
coast has been evaluated by analyzing the results of field surveys for 2018 and
2019 based on geological surveys and processing of interferometric images from
synthesized aperture radars (SAR). A local image archive of Sentinel-1A/B was
created for the period 2015-2019 for this region and interferograms were
produced every 4 months, 8 months, 1 year and in case of registering an event,
led to the activation of landslide processes. A raster map of the concentration of
deformations of the Earth's crust was created based on data from the obtained
interferograms. Areas with active landslide movements along the Northern
Bulgarian Black Sea coast have been identified for monitoring with the Global
Navigation Satellite Systems (GNSS). A geodynamic network of 30 points
covering the landslide circus "Dalgiya Yar'and landslide "Thracian Cliffs" was
established and the first measurement cycle was carried out.
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The authors aim to present the collecting of in-situ spectral data for filling in a
thematic database of Earth observation as a part of joint project. In-situ
spectrometric measurements were made for acquiring spectral data of the rock
samples during and after a field campaign in the selected test site. The selected
test points are around the town of Novi Iskar where space test site "Novi Iskar"is
established. The related land covers in the studied area will also be taken into
account in the analysis of satellite images of the region. These in-situ
measurements are part of an integrated system for remote sensing and ground-
based observations and in line with Copernicus In-Situ Component. In-situ
spectrometric measurements have potential for long-term practical application to
verify data, which increases their accuracy. Filling in the thematic database for
monitoring over test site with the collecting spectral and ancillary data leads to an
optimal correlation between the different methods of studying the different types
of land covers, increases the effectiveness of scientific investigations in the field
of Earth remote sensing, creates synergy between different scientific fields and
helps to share information between researchers from different areas of scientific
and practical interest. The team is developing a data base structure which is
going to be available through SRTI-BAS website. The data base is going to
include information about specific spectral properties of the studied objects in the
test site.
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The main objective of this research is monitoring of landslide areas by integrating
results from interferometric images, and GNSS data from permanent and local
geodetic networks. This study is providing reliable information with regard to the
hazard geo-processes taking place in the region of the landslide area Thracian
Rocks. To accomplish the aforesaid the first step was to create a local archive of
about 400 SLC images from ESA operated mission Sentinel-1 starting from the
beginning of 2015. In this archive data from ascending and descending satellite
orbits were included in order to increase the reliability of the information derived
from SAR data. Due to considerable occurrence of vegetation in the studied area,
which is recognized as one of the factors increasing the decorrelation during
DINSAR processing, the authors processed mainly scenes with minimum
availability of leaves on the trees and shrubs - autumn and spring. The geological
setting of the landslide region reveals a narrow strip formed by old landslides that
have an average width of 400-500 m and steep slopes of 40-50 m at certain
locations. From this setting it was established that the landslide bodies have
been formed by 3-4 visible linearly oriented steps and landslide packages with
different heights creating negative ground forms with permanent or temporary
swamps. Besides the ancient landslides a recent active local landslide processes
occur forming recent landslides. In the framework of this study a control
geodynamic network covering the landslide area located in the surroundings of
Thracian Cliffs golf club was established. In it included are 10 points stabilized
with metal pipes which are used to monitor deformations in this area. An
advantage of the approach should be pointed out the possibility to map areas
that are inaccessible by other means.
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This research is focused on registering the movements along the slope of the
several slopes located on south-west of the mountain Stara Planina and
establishing their average annual values. Currently at national level there are a
low number of studies targeted at operational monitoring of the investigated
slopes. These objects are quite specific for research since those kind of natural
phenomena are inaccessible by other means or are quite dangerous to be
investigated. On the other hand, the moving slopes are causing damages to
infrastructural objects such as roads, bridges or power lines. Their behavior is
difficult to forecast and for this reason they can be considered as natural hazards.
Obtaining precise data for the single slope movements is done by in-situ
investigations such as geodetic acquisitions, terrestrial laser scanning, and
geological observations, which all require financial resources and human effort.
For this reason, we used remotely sensed data from satellite based SAR
instruments processed using the DINSAR method in order to analyze the motions
of single slope and to establish a technique for the investigation of mountain
slopes. An advantage of the selected method is the possibility to register the
vertical movements of the whole slope with centimeter accuracy. This approach
is based on the free access to the SAR data and tools for their thematic
processing provided by ESA. In this study an emphasis is put on the manner how
the obstacles encountered during the interferometric processing (e.g. presence of
vegetation or topography) have been overcome. From the downloaded set of
SAR images covering the region created were two multitemporal INSAR data
series from ascending and descending orbits of the satellite. The results from the
autumn-winter pairs exhibited good correlation with the expected displacements
along the studied slope having a magnitude of 0.8 m.
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Geodynamic processes and seismic activity are considered to be the prime driver
of horizontal and vertical movements of the Earth's crust in the Balkan Peninsula.
One proven method for continuous monitoring of ground deformations is the use
of data from active radar remote sensing. These data are the basis for the
creation of interferometric images (IFIs) for quantitatively assessment the
recorded ground movements of the Earths' surface within a fixed time interval.
For this research a set of IFIs were created for areas surrounding the city of
Sofia. The main objective of this research is monitoring of the ongoing
geodynamic processes by complementary use of SAR and GNNS data. GNSS
data from permanent and local geodetic networks are used for validation of the
SAR derived information concerning the study area. The study will give reliable
data for ongoing risky geo-processes for the region of the Southwest Bulgaria.
Landslides are one of the main geological hazards that can cause critical
damage to the infrastructure in an area and can result in serious risks to the
people's safety there. Maps of active, stabilized and potential landslides in
Southwest Bulgaria provided by the national landslide register part of the GIS
maintained by Ministry of Regional Development and Public Works (MRDPW)
are used. For mapping the deformations in the studied region interferometric
images were produced at 4 months intervals. The results obtained from this study
are used for the further development of the methodology for monitoring the risk of
geo-processes by combining data from different sources.
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Soil maps constitute a key factor in managing agricultural and forest plots. Their
importance has increased with the implementation of innovative methods, such
as precision agriculture, which are targeting the resilience to regional climate
changes. Having up-to-date information on the soil current status is of extreme
importance for updating the existing soil map. In this paper, a case study will be
presented on the combined use of spectral data from in-situ and satellite
measurements focused at producing information with regard to the soill
composition and its physicochemical parameters. The most important result
achieved in this research is the creation of a regional soil spectral library
comprised of soil spectral signatures. Another important result is the update of
the existing soil map for the studied region—Struma river valley located in the
southwestern part of Bulgaria. As a result, a procedure for its regular modification
will be outlined. This modern soil map can be valuable for a large number of
stakeholders in the mentioned region—farmers, forest managers, and local
authorities to name a few.
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The availability of verified information concerning hazardous geo-processes is of
prime importance in monitoring active or potential landslides since they largely
affect human lives, infrastructure, and ecological status. Based on data from the
Bulgarian national authority in charge of inventories, the landslides number has
been constantly increasing since the past decade due to natural phenomena and
human activities. Hence, it is necessary to establish a reliable procedure for
operational monitoring. In this paper, a procedure is proposed for tracking
landslide dynamics based on combining the advantages offered by Global
Navigation Satellite System (GNSS) measurements and the information derived
from interferometric images produced from Synthesized Aperture Radar (SAR)
processing. The latter provides the possibility to register the earth’s crust
deformations with a magnitude of centimeters. This study covers the landslide
area named Trifon Zarezan situated at the Bulgarian Northeast Black Sea Coast.
The obtained results can be used as an additional source of information on
ground deformations in active ground zones by a large number of local
stakeholders, e.g. construction or utility companies.
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The Differential Radar Interferometry (DINSAR) technique provides fast and
accurate means for detecting small displacements of the Earth's surface having a
magnitude in centimeters range. Applying this method monitoring of ground
movements of natural or anthropogenic origin are reliably registered. The
information is produced from the interferograms resulting from purposely
processing the phase signal present in two SAR images from different dates over
the one and the same area. The motivation behind this research was to study the
crustal deformations that pose treat to the archaeological site "Solnitsa-
Provadia'located in the area Mirovo salt deposit near the town Provadia, NE
Bulgaria. It needs to be mentioned that the said monument is dated back to VI-V
millennium BC and includes the remnants of an ancient city near Provadia. The
registered deformations in the region are due to natural and anthropogenic
factors. The mentioned factors have undisputable negative impact on the
preservation of this historical site and justify the necessity of regular monitoring of
the ongoing geodynamic processes. In this research the authors provide results
based on multitemporal processing of freely accessible SAR data from Sentinel-1
mission by ESA. The information concerning the detected surface deformations
was obtained by the DINSAR method. The multitemporal processing included
creation of set of interferometric images from several periods with time span of
four months. This interval was selected since it was needed to decrease the
decorrelation of the phase signal caused by the vegetation and noise introduced
by the atmosphere. In order to increase the reliability of the output information
SAR data from ascending and descending orbits were processed which provided
two different stereoscopic-like views to the investigated area. The results also
have been compared with the trends of ground motions using data from repeated
multi-year results geodetic measurements made at Mirovo geodynamic network.
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AbcTpakT

Landslide occurrences are result of natural or human activities, but regardless of
the origin they change the landscape, destroy infrastructure and in some cases
even leads to loss of human lives. In order to assess the hazard of this
phenomenon remotely sensed data from aerial and satellite instruments are
widely used to monitor the ground motions at regular intervals. Those methods
are less expensive and less time consuming than terrain inspections and
measurements and the other hand the size of the studied areas is larger. This
was the rationale to initiate a study on the surface deformations in the area of
"Fish-Fish"landslide located on the north part of the Black Sea coast of Bulgaria.
Two sources of data were used to create a map of recent surface displacements
in the said area-photogrammetric surveys with UAV and remotely sensed images
from synthetic aperture radar from satellite instruments. The area of the landslide
was investigated by photogrammetry in years 2019 and 2020 and as result
created were two digital elevation models. The accuracy allowed registration of
the surface motions at centimeter scale using ground control points located
inside and outside the perimeter of the landslide. The satellite SAR data are
provided at no cost by ESA originating from the twin constellation of Sentinel-1
mission. The authors downloaded SAR data for the same periods when the UAV
surveys were made. Due to peculiarities of the local terrain it was possible only
SAR images from descending orbit to be used. The processing of those data was
done by verified interferometric processing method implemented in the SNAP
software. Finally the results from control points for both sources were compared
and good correlation between them was established. A map of the landslide area
depicting the registered ground displacements was produced. © COPYRIGHT
SPIE. Downloading of the abstract is permitted for personal use only.
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The area of research interest is an activated landslide located near the village of
Topola, Kaliakra municipality and it is manifested in the front of an ancient
stabilized landslide “Kalkan tepe”. The combined GNSS and InSAR applications
for landslide monitoring in the north of the Black Sea coast, Bulgaria conducted in
the past 3 years aimed to contribute to the complex geodetic and geological
research. Due to their high precision GNSS are very appropriate for investigating
geodynamic processes. The InSAR technique is a remote sensing technique
mostly applied for the detection and monitoring of earth surface deformations
with wide spatial coverage. In November 2020, an aerial drone survey of the
Thracian Cliff landslide was performed using UAS technology to mapping surface
models of the study area. The ability to observe many points (pixels), including
the whole object, as well as their behavior over time, allows the development of
models of the deformation process and facilitates the solution of a number of
tasks on forecasting and geohazard. The application of contemporary
technologies for monitoring greatly facilitates the monitoring of landslide
deformation processes.
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The need for regular monitoring of the ongoing surface displacements is highly
recognized by local, national, and international authorities since they are
responsible for losses of human lives and cause significant damages to homes,
infrastructure, and industrial objects. In this research, the DINSAR method was
applied to investigate the ground deformations in a highly populated and
industrialized area of the Pernik valley. Outlined in it are the advantages of the
technique used and the possibilities offered by processing freely available SAR
data to produce reliable results concerning the Earth’s motions in the researched
area.
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The climate change and especially the global warming environment in recent
years bring many questions related to the numerous disasters caused by tropical
cyclones (TC). The numerical study of the regional cyclogenesis dynamics based
on a low parametric nonlinear model (LPNM) is continued. The model uses a
system of coupled nonlinear differential equations for the maximum wind velocity
and ocean surface temperature in the TC zone. Within the framework of LPNM,
the generation of four powerful atmospheric vortexes with a diverse temporal
dynamics during the active season in a specific area is considered. The TCs in
the nonstationary background environment with lifetimes 7 - 16 days are
obtained. In simulations the variability of the wind velocity and ocean’s surface
temperature, as well as other effective sources of disturbances were taken into
account. In the context of the global warming, the numerical calculations show
TCs amplification, when the ocean surface is heated up to 0.5°C - 1°C.
Therefore, maximum wind velocity in RLSTC increases sharply, the duration of
the development stage also increases and the TCs move to a higher category.
These facts coincide with the results received from LPNM simulations, recent
registered meteorological data and environmental observations.
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Impact on the process of landslide origin and activation is result of many factors
both endogenous and exogenous. The purpose of this study is to provide
possibility for analysis and assessment of the geo-processes in the "Dalgia
yar'landslide located at Northern Black Sea coast of Bulgaria in order to prevent
risks and disasters of natural and anthropogenic origin. An important stage was
to seamlessly include data from different sources such as geodetic
measurements, satellite SAR (Synthetic-aperture radar) data as well as
geological and geophysical data. The established geodatabase structures the
collected information on dangerous geo-processes in the mentioned area and
introduces them into the GIS (Geographic information system) environment. Its
purpose is to facilitate the analysis of the available geological data for this
landslide and to integrate them with results of measurements from regular
monitoring. Interferometric images (IFIs), data from permanent GNSS (Global
Navigation Satellite Systems) stations and from local geodynamic GNSS
network, geological, seismic and geophysical data, updated geological maps and
maps of the risk of landslide processes are included in the database. The IFls
have been produced using well established procedure for processing large
number of Sentinel-1 SAR data of the purposely created local archive. Other key
element used to improve the final results of SAR data processing and important
part of the geodatabase is the precise Digital Elevation Model (DEM), which is
much better in terms of horizontal and vertical resolutions than the open
accessed ones (SRTM). The coordinates and velocities of the GNSS points are
obtained from adjustment and analysis of two epoch measurements of the
geodynamic control network of landslides "Dalgia yar". Since the area has
complex geological structure, small scale maps reflecting the geological and
geophysical hazards are integral part of the geodatabase. Having all this
information the analysis concerning the ongoing geodynamical processes in the
study area is significantly improved and more reliable information is produced for
better regional planning by the local authorities and residents.
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The focus of this study is detection of the deformations of the Earth's surface
caused by March 3 2021 earthquake using Differential Interferometric Radar
Synthetic Aperture technique. This method takes advantage of the remotely
sensed SAR data provided at no cost by ESAs’ Sentinel-1 mission which are
often used for creation of topographic maps as well as for detection of ground
motions. The final results of this processing deliver reliable information about the
displacements caused by the mentioned events with centimeter accuracy. The
DINSAR approach is based on precise measurements of the phase of the
backscattered from the surface radar signal at different dates of acquisition.
Based on the differences registered in both signals conclusions on the relative
motions are drawn from the created interferometric image (IFI). In the course of
the IFI formation a measure of its quality, named coherence, is created too. It
needs to be emphasized that the registered ground displacements are in the line-
of-sight of the radar and after additional calculations can be transformed into
subsidence values. For this research produced were IFIs from two ascending
(south-north) and two descending (north-south) orbits of the satellite which
provided more details on the occurred ground motions after all earthquake
events. The time period covered by the IFIs is from February 25" 2021 to March
20™ 2021. The results obtained exhibited high values in the coherence images
which guarantee reliability of the final information. All geocoded IFIs were co-
registered to the first one which is produced. After that several profile lines
reflecting the surface displacements resulting from the events were produced.
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AbGcTpakT

In this paper are presented the results from the investigations of the active
landslide, located in front of the Thracian Cliffs golf club (Northern Bulgarian
Black Sea Coast) for the period 2019-2021. Extensive research by means of in-
situ and remote sensing has been carried out on the latest landslide activations.
As part of the study, a control GNSS geodynamic network was established. This
network was used as benchmark for the results obtained from satellite SAR data
processing and UAV surveys targeted at monitoring the modern landslide
developments.
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AGcTpakT

Landslide processes are considered the major part of the natural hazards
occurring on the northern part of the Bulgarian sea side. Their monitoring can be
done with high precision using GNSS data. The objective of this study is to
provide solid grounds for monitoring of the landslide processes using GNSS and
SAR data. This goal will be achieved by the implementation of the following: 1)
establishment a verified methodology for extracting high-quality information from
SAR images aimed at continuous monitoring of landslide areas integrating
InterFerometric Images (IFI) and GNSS data and 2) creation of a working
prototype of an information system for monitoring and prevention of the effects of
earth crust movements (landslides, falls, etc.) based on freely accessible data
provided by ESA and national sources. One of the scientific tasks to be solved
includes the development of methodological approaches for comparison of the
results from combined processing of interferometric images from SAR,
measurements at permanent GNSS stations of the national NIGGG network in
the area of study and geodetic measurements of a newly established test
network covering a specific area on the Northern Black Sea coast of Bulgaria
with active landslide processes.
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Introduction. Plant organisms are subjected during their ontogenetic develop-
ment to the impact of different stress factors which cause changes in the plant physio-
logical processes. Plant injuries are usually due to unfavourable environmental factors
(extreme temperatures, water stress, high level of sun radiation, etc.). Some of the
stress factors activate the cell metabolism which sometimes leads to an enhanced re-
sistibility (cross adaptation) to other stress factors. As it is known [1?] the action of
most of the stress factors (increased UV-radiation and water deficit for example ) leads
to accumulation of active hydrogen species much more than is the cell capacity for
their neutralization by endogenous antioxidants. Therefore, the cell membranes be-
come damaged in result of lipid peroxidation, i.e. the injuring mechanism of different
stress factors turns out to be identical or similar.

The remote sensing methods for study of natural formations and the spectral
reflectance (SR) of vegetation in particular (in the visible (VIS) and near infrared (NIR)
ranges of the electromagnetic spectrum) provide the possibility early and statistically
significant information to be obtained about crop state on large areas. The laboratory
biochemical methods in current use do not meet these requirements to the necessary
degree especially with respect to the early detection of stress effects. Three SR bands in
the VIS (400-680 nm) and the NIR (680-900 nm) ranges give specific information about
leaf status [3): around 550 nm (maximal chlorophyll spectral reflectance), around 660

é;rlna.xlmal chlorophyll spectral absorption) and around 700 nm (the red edge band
which is most significantly influenced by chemical fertilizers, heavy metal pollution,
etc.). The leaf water content affects SR in a much wider SR wavelength range (400~
2500 nm): the less the water contents is, the larger the SR values are, SR departures at
the different wavelengths not being equidistant from SR of leaves with normal water
content.
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Introduction. Abiotic and biotic agents exert changes in the normal physiological
processes in all of the culture and wild plants. Plant damages and decrease of their
productivity are most frequently due to unfavorahle environmental factors (natural
stress factors)—extreme temperature, water deficit, wet lands, saline soils, high Sun
radiation, early autumn and late spring rimes, etc.

In recent years new impacts arising from human activity—toxic polluters decrease
the plant biosynthetic activity, change the plant normal functions and cause mortal
damages [1]. Such toxic polluters are pesticides, harmful gases (503, NO, NOg, Ny,
O3 and photochemical smog), photooxidants (peroxyacylnitrates), rise in acidity and
mineral deficit in result of acid rainfalls, fertilization, heavy metals, increased UV-
radiation, ete.

In spite of the more and more increa.sinﬁ requirements for environmental protection
the use of herbicides continues to be an obligatory practice in food production in the
countries with advanced agriculture [!]. The chemical pollution continues to be one of
the most frequently met anthropogenic stresses.

The objective of our previous studies [#%] was to examine whether damages in
leaves of maize plants (in result of the stress impact of drought, low temperature, UV-
B radiation and combinations of these stress factors) may be detected by means of
the leaves spectral reflectance coefficients (SRC) not later than they are usually estab-
lished through endogenous stress markers and important biochemical and biometric
parameters.

The effect of the above mentioned stress factors was mainly estimated by:

a) The concentration of the following endogenous stress markers: proline, products
of the lipid peroxidation (measured as ma]nnﬂdialdﬁhfde (MDA) equivalents), hydrogen
peroxide content, electrolyte leakage and in some of the experiments—by parameters
such as fresh weight, chlorophyll content, etc.;

b) SRC changes in the visible and near-infrared ranges of the electromagnetic
spectrum (480-810 nm).

In this work the possibility to early detect through SRC the physiological changes
in leaves of maize plants treated with herbicides was studied. An overview is made as
well on the main results of our ious studies for early detection through SRC of
physiological changes in leaves of maize plants treated with other stress factors.
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Some contributions of Prof. Mishev to science, space research,
education, space terminology, and international cooperation, are
presented. In 1990 Prof. Mishev founded the Solar Terrestrial Influences
Laboratory at Bulgarian Academy of Sciences (STIL-BAS) and in 1996 -
its Division for atmospheric optical investigations in Stara Zagora town.
He led the development and production of many spectrometric and
radiometric systems and sensor aimed at investigating the reflectance
characteristics of natural formation both onboard aerospace platforms
and for ground based measurement. Prof. D. Mischev led the
international space project ' Bulgaria-13000II' which was intended for
remote sensing of earth surface.
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One of the basic issues in remotely sensed data processing and their
interpretation is the spectral mixture analysis. Remote sensing
measurements include mainly spectral data for obtaining information
about the studied objects and on this basis describe them. In the real-
world scenario the land cover is a mixture of different matters and in this
case the correct discrimination of a single class relies on the theory of
spectral mixture analysis. The spectral properties of minerals and rocks
depend on many factors such as chemical composition and texture. The
goal of the paper is to study spectral mixture reflectance and emissivity
from iron-containing minerals and to apply the spectral mixture
decomposition technique for mineral identification and to find their
proportions in context of further verification and validation. The data
consists of laboratory measurements in the visible, near infrared and
thermal infrared bands with multi-channel spectrometers and airborne
data. Discussion is finally made on the potential applications and ways to
improve the accuracy and robustness of the products.
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Detailed and geo-referenced maps identifying the locations of saturated
and dry levees can be produced using microwave radiometric
measurements from a light aircraft or helicopter, and integrated with GPS
for positioning and orientation. The development of synergetic remote
sensing technology for raised groundwater and seepage detection by the
joint use of microwave and optical data along with GIS databases is an
effective and most contemporary way of supporting risk assessment and
facilitating disaster prevention and management. In this paper we present
a remote sensing microwave technology for monitoring and detection of
areas of water seepage through irrigation constructions, levees and
dykes as well as for revealing areas with dangerously high groundwater
level. The possibility for emergency response mapping, integrated with
GPS and GIS data, facilitates the risk assessment and management
services. The passive microwave radiometry (PMR) is based on spectral
measurements in the millimetre to decimetre range of wavelengths.
Compared to other remote sensing techniques, such as colour and
infrared photography, thermal images and lidar, PMR is the only
technology taking measurements under the Earth's surface and therefore
is very well suited for water seepage and underground water monitoring
in a fast and reliable way. The frameworks and the main aspects of
multilateral collaboration activities are presented in the paper.
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The impact of mining industry and metal production on the environment is
presented all over the world. In our research we set focus on the impact
of already non-operating ferrous “Kremikovtsi’open pit mine and related
waste dumps and tailings which we consider to be the major factor
responsible for pollution of one densely populated region in Bulgaria. The
approach adopted is based on correct estimation of the distribution of the
iron oxides inside open pit mines and the neighboring regions those
considered in this case to be the key issue for the ecological state
assessment of soils, vegetation and water. For this study the foremost
source of data are those of airborne origin and those combined with
ground-based in-situ and laboratory acquired data were used for
verification of the environmental variables and thus in process of
assessment of the present environmental status influenced by previous
mining activities. The percentage of iron content was selected as main
indicator for presence of metal pollution since it could be reliably identified
by multispectral data used in this study and also because the iron
compounds are widely spread in the most of the minerals, rocks and
soils. In our research the number of samples from every source (air, field,
lab) was taken in the way to be statistically sound and confident. In order
to establish relationship between the degree of pollution of the soil and
mulspectral data 40 soil samples were collected during a field campaign
in the study area together with GPS measurements for two types of
laboratory measurements: the first one, chemical and mineralogical
analysis and the second one, non-destructive spectroscopy. In this work
for environmental variables verification over large areas mulspectral
satellite data from Landsat instruments TM/ETM+ and from ALI/OLI
(Operational Land Imager) were used. Ground-based (laboratory and in-
situ) spectrometric measurements were performed using the designed
and constructed in Remote Sensing Systems Department at Space
Research and Technology Institute thematically oriented spectrometric
system TOMS working in the 0.4-0.9 um range of the electromagnetic
spectrum (EMS). For proper comparison between the data obtained from
the different sources mentioned spectral transformations such as
normalized difference and rationing data for two wavelengths were
applied in order to avoid misinterpretation. Statistically significant
dependence between the various spectral transformations and the
guantitative content of the iron in the different type of compounds was
established. The achieved results provided evidence that methodology
used could be extended to other regions of the country polluted by the
mining activities and should be also tested in the region of the copper and
zinc extraction. In the next step of our research we intend to use the
results obtained by the multitemporal analysis of the satellite and ground-
based multispectral data for the same and the similar regions of interest.
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Correct estimation of the distribution of the iron oxides in open pit mines
and the neighbouring regions is a key issue for the ecological state
assessment of land cover. For this study airborne (satellite and aircraft)
data combined with in-situ and laboratory acquired data were used for
assessment of the environmental state from previous mining activities. As
main indicator for presence of pollution the iron content was chosen since
it could be reliably identified in the ranges used in this study and because
of the wide-spread iron in the most of the rock types and soils. The
number of samples from every source was taken in the way to be
statistically confident. Soil samples together with GPS measurements
were collected during a field campaign in the study area for two types of
laboratory measurements - chemical and mineralogical analysis and non-
destructive spectroscopy. Spectroscopy measurements (laboratory, in-
situ and satellite) in visible and near infrared (VNIR) and thermal (TIR)
ranges were performed using follows spectrometric systems: ISOH, 0.4-
0.8 micrometers; SRM, 0.4-0.82 micrometers; TIRES, 8-1 square
micrometers; ASTER, 0.4-1 square micrometers.  Spectral
transformations such as normalized difference and relation using two
wavelengths were applied for the proper comparison between the data
obtained from different sources. Dependence between various spectral
transformations and the quantitative content of the iron was established.
The achieved results proved that this methodology could be extended for
other regions of the country polluted by mining activities mostly by cooper
or lead plants.
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The Trifon Zarezan landslide is one of the well-studied areas north of
Varna. It has been registered in 1998 and monitored since then, but due
to expansion of construction activities and lack of sewerage facilities in
2005 it exhibited strong activation seriously damaging the panoramic
coastal road remaining closed up to nowadays. One important issue in
mitigating the effect of this phenomenon is its continuous monitoring and
one promising solution of this problem is the usage of differential
Synthetic Aperture Radar interferometry In the framework of this study
two sources of data have been used —three geodetic surveys and SAR
data from C-SAR instrument onboard Sentinel-1. The main research
objective was to combine the advantages offered by both data sources in
order to produce regularly updated information about the whole site. The
GPS data are precise, but cannot be provided by a dense network, while
SAR data cover the whole area, but they lack of high spatial resolution
which is disadvantage in case of exploring small areas such as this one.
Based on the results achieved it can be concluded that both sources of
data provide information confirming the overall behavior of the studied
phenomena for the time period concerned.
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Atanasova, M., Nikolov, H., Dimitrov, N.. Study on Ground Motions in
Southwest Bulgaria based on in-Situ and Satellite Data. Proceedings of
the 7th International Conference on Geographical Information Systems
Theory, Applications and Management (GISTAM), 2021, ISBN:978-989-
758-503-6, ISSN:2184-500X, DOI:10.5220/0010503101570164, pp. 157-
164.

JIvHK KbM Ny6nvkauuaTa:
https://www.webofscience.com/wos/woscc/full-
record/W0OS:000250805000050

AGcTpakT

In the last decades data from satellites are being used more frequently to
study the ground movements. This fact is evidenced by the increased
number of research papers and projects using freely provided data by
space agencies such ESA (European Space Agency) and JAXA (Japan
Aerospace Exploration Agency) and increased revisiting time of the new
instruments on-board satellites. Other reason for this increase are the
latest developments in processing methods such as PSI (Persistent
Scatterer Interferometry) and even increasing number of cloud
processing options provided by universities and research centres.
Nevertheless the information obtained by this manner has some
drawbacks for example moderate spatial resolution. This is why in-situ
data from precise GNSS (Global Navigation Satellite System)
measurements are essential. In this study the authors used both kinds of
data to study one of the regions of Bulgaria which is recognized to be
highly prone to seismic and geological hazards namely the Southwest
region. For this research two sources of data have been used - SAR
(Synthetic Aperture Radar) data from Sentinel-1 mission of ESA and in-
situ acquired contemporary and older GPS (Global Positioning System)
data. As a result of SAR data processing produced were interferometric
images from ascending and descending orbits to decrease the effect of
the mountainous topography, while the results from the GNSS
measurements were used for verification.
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Atanasova-Zlatareva, M., Nikolov, H.. Establishing Surface
Displacements along a Railway Route near Mirovo Salt Deposit, NE
Bulgaria. Proceedings of the 8th International Conference on
Geographical Informaton Systems Theory, Applications and Management
- GISTAM, 2022, pp.155-162, ISBN:978-989-758-571-5, ISSN:2184-
500X, DOI:10.5220/0011075400003185

JIvHK KbM Ny6nukauusaTa:
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record/W0OS:000803076800017

AGcTpakT

Studying Earths' surface motions using data acquired by active
instruments such as satellite Synthetic Aperture Radar (SAR) have
become ubiquitous in the last years. This trend could be attributed to
large extent to the open data policy of ESA that provides such type data
from Sentinel-1 mission at no cost from several online repositories. On
the other hand the results produced after processing them need to be
validated by data from other sources. In this paper a framework for SAR
data processing is presented, whose results are compared and analysed
with results from GNSS networks. In order to increase the reliability of the
information provided by the radar data used in this research ascending
and descending orbits of the satellite were used in order to decrease the
effect of the topography. Part of railway line which passes through the
town of Provadia and industrial area near it was selected as test site. This
object was chosen since surface deformations often occur in it caused by
natural and anthropogenic activities in that area.
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Velichkov A., Dombev A., H. Nikolov, T. Zdravev, D. Petkov, Image
processing in transputer parallel environment, "Parallel Thinking" - Varna,
In ACMBUL Newsletters, No 2, 1992,pp. 65-67

NuHK kbM NyBnMKauusTa:

https://www.researchgate.net/publication/362776869 Image Processing
in Transputer Parallel Environment

AbGcCTpakT

1. Introduction

An image processing has yet a longyear history. The tasks in
these field are characterized by its high complexity. Solving such a
task in a real time needs a huge computational power. To obtain a
real looking images 226 colors and number of pixels 212x312 for
each image, are necessary. To satisfy this reguirements, using a
high resolution visualization system and high computational power,
is essential. The transputers, which represents a contemporary

"state of art" of computers for parallel environments, offers high
computational possibilities at relatively low price ie. high

price/ performance ratio, for building such a systems. Other goal
when transputers are used is their flexibility. The aim of the
proposed paper is to examine a pattern structure of parallel
environment for image processing and a pattern algorithm for
process an image. Presented in the article are results from
experiments carried out with different number of transputers and

different kind of connections between them - tree and ring.
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8.2

Metkos [., HukonoB Xp., [eoprues ., 3cnegsaHe Ha HEBPOHHU MPEXU
3a o06paboTka Ha MHOroO30OHanHW JaHHM NpU  OUCTaAHUMOHHMU
nscneaBanus. KObunenHa HayyYHa cecus ¢ MexayHapogHo ydactume: “30
roguMHW OpraHu3mMpaHy KoCMmU4Yeckn macneaBanusi B bbnrapus’—Codous,
2000, cTp. 118-121.

INMnHk KbM nyénukauyusaTa:
https://www.researchgate.net/publication/362770196 Izsledvane na nev
ronni_mrezi_za obrabotka na_mnogozonalni_danni_pri_distancionni_izs
ledvania

AGcTpakT

30 roaMHH OPraHMIMPANH KOCMHYECKH HIC/TEIBAHHA Smwtaomofo‘{gnbadw
HHCTHTYT 33 KOCMHYCCKH HICCIBAHNA — BAHOSp.luRuch
Codus + 1999 + Sofia

H3no3BaHe HAa HEBPOHHH MPEKH 32
00paboTKa HA MHOTOCIIEKTPAIHH IAHHH O
JMCTAHIHOHHH H3C/Ie/IBAHUSA

. Hemxos, Xp. Huxonos, I'. I'eopzues
LJIC3B-FAH

Pestome: Llen na nacrosuara pabora ¢ 1a 060CHOBE NMPEAMMCTBATA NPH H3NOK
MpexH npu o6paGoTka HA MHOTOCTIEKTPAJIHN JAHHH OT JHCTAHUHOHHH HICHCHBAHMA
NPHIHCAABAHCTO HM KbM CJIHH NPEABAPHTEIHO (GOPMHPAH CHICKTPAICH Kiac. [TOKA3aHM ¢ METOA 34 §
Ha NPoGJICMHTE CBBP3AHH C BHCOKATA PA3MCPHOCT HA HIXOAHHTC JAAHHH, NOIBOMABAILN
MIMHC/THTC/IHATA TIPOLICAYPA M NOBHINH HAJICKHOCTTA NPH KaacHpukanms. CTPYKTYPHTE € HEBPO
Pa3rIC/IAHH HC KATO WITCPHATHBA HA HINOAIBAHUTC CTATHCTHYCKH MCTO/IM, & KATO JIOITBJI

Bueenenune

Hesponnure mpexu (HM) npeuiarar eaus 1066p M HAAEKICH METO/ 38 He
ANpPOKCHMAlIHA NPH HEBHCOKA CJIOKHOCT HA M3YMCJIMTENIHATA npouenypa. Te |
Bb3IMOXKHOCTTA 324 Ch3JlaBAHE HA ChOTBETCTBHE MEXAY MHOTrOMEp!
(Q(a,b,c...) & F(x,y,z...)) nocpeacTBOM HeJHWHEHHO (YHKUHOHAIHO [Ipe
M3I10/13BAlKM KPaiiHO MHOXECTBO OT NPOMEHJIMBH I1apaMeTpH. [IpeauMeTBo Ha |
MpEXH €, ue 6a3uCHUTE YHKIMH, KOHTO CE€ M3II03BAT Ca ANATIITHPAHH KBM K
NPHIIOKEHHE H 110 TO3H HAYHH IPEAOCTABAT I'OJIEMH Bb3MOXHOCTH Hpe/L 3a1a4
TPOCTAHCTRO C FIOBEYE H3MEPEHUA. Y BE/IHYABAHE HA PA3MEPHOCTA HA BXOJHHTE Ik
NPOMeHs KOPEHHO OGIIHOCTTa Ha MOJAX0/A, & CAMO BOAM JIO YBEIMYABAHE CIC
HEBPOHHATa Mpe:Ka (npoMsiHa Ha Gpos clloeBe U BXOJ0Be).

Karo npasuio o0y4eHHETO HA HEBPOHHATA MpeXa Ce CBEXAA J0
(DYHKIMA Ha IPEMIKATa MEXJLY YKEJAHH M PealeHH M3XOJH, KaTo Tasu ¢ i
CBOTBETCTBHE C NPABHJIOTO HA MAKCHMAJIHOTO IPABONOA00HE 1 € Bb3MOKHO A8
B 3aBHCHMOCT OT CTATUCTHYECKHTE XapAKTEPUCTHKH HAa BXOJHHTE JAaHHH.

M36poennte 10TyK 0COGEHOCTH HA HEBPOHHHTE MPEXH JABAT OCHOB!
PAasIIeK1aT KaTo e/{Ha Bb3MOXHA alTepHaTuBa 1px o6paboTka Ha MHOTOCTIE
JMCTAHUMOHHM M3cneasanua. Te3n JanHu IPUTEXKaBaT BUCOKA M [IPOMEH/IMBA P
3aBHCHMOCT OT peLaBaHis KOHKPETEH NPOoGJIeM, KOSTO € OLLE €/IHA NPEIOCTABK:
Ha HM B npoueca Ha kiacupuKaLus Ha MHOTOCTIEKTPAIHK JaHHH,

3a KOHKPETHO NPHJIOKEHHE HA HEBPOHHATA MPEXKa Ca [IPUETH CAEHITE HE
M O3HAYEHHS
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8.3

Mardirossian G., Jelev G., Nikolov H., Mardirossian A., Electronic and
Optic- Electronic Part of the System for Tsunami Physical Modeling, 12th,
International scientific and applied science conference; Electronics
ET'2003, pp. 174-179, , ISBN 054-438-374-3

JIMHK KbM nyénukauyusaTa:
https://www.researchgate.net/publication/343236174 Electronic and Opt

ic- Electronic Part of the System for Tsunami Physical Modeling

AGcTpakT

Abstract. Nevertheless of the existing correct mathematical models, it could be claimed that only

the tsunami physical modeling covers all the problems of tsunami generation and its effects, and to be used

. for prognostic purposes too. But the existing methods and instruments for tsunami physical modeling could
lead to big mistakes in the capacity of the water displaced and the parameters of the modeled wave thereof,
mainly due to non-reporting of the initial and final relief of the sea bottom.

The article briefly describes the method and apparatus for tsunami physical modeling, reporting the
real relief of the sea bottom before and after the earthquake, giving a possibility for a multiple reiteration of
the experiment, as well as a possibility for solving the opposite problem. A special attention is given to the
most substantial part ~ the model block and more precisely, to the electronic and optic-electronic centers
and elements. Basing the optimization analysis, selected are the main building elements and centers - lineal
step electric engines, controllers, amplifiers, buffer blocks and etc. The program instruments used have also
been discussed. . . '

In projecting a concrete variety of the mechanism for the tsunami-genus Shabla focus in the Black
sea, the main characteristics of this epicenter have been taken into consideration, motivated is the accepted
space separating ability, maximum de-leveling, de-phasing per time, power of the electrical engines and etc.
The vertical scale of the Black sea model is 1:2000 at expected and accepted real de-leveling of the bottom
at an earthquake of magitude M =7,5 of the order of 2-3 m.

The defects of the system, due to mainly the currently limited technological possibilities have also
been commented.

The method and apparatus for tsunami physical modeling are under a patent defense.
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8.4

H. Nikolov, N. Nikolova-Jeliazkova, On the parameters selection of the
neural network classifier for remotely sensed multichannel data, MuHHo-
reosnioxkn yHmsepcutet “CB. MiBaH Punckun”, ognwHuK, Tom 47, CBUTBK |,
"eonorusa n reocmsmka, Cocus, 2004, ctp. 283-286 , ISSN 1312-1820

JInHK KbM Ny6nvkauuaTa:
https://www.semanticscholar.org/paper/ON-THE-PARAMETERS-
SELECTION-OF-THE-NEURAL-NETWORK-Nikolov-Nikolova-
Jeliazkova/969eb363a6a3b6efb5d4214854e1d456f57a00fd#paper-
header

AGcTpakT

Neural networks have been used as a good general learning tool in data
processing in solving large number of problems in many areas of
scientific research. Since the neural networks falls in the category of
supervised methods of classification the importance of the parameters of
the network and training constraints are recognized as one of the key
factors that affect the considerably on network performance. Different
approaches could be adopted for tuning the parameters of the network,
but there is not a rule of the thumb which is always valid. In this paper we
propose some general rules, extracted from our experience classifying
multispectral data from remote sensing experiments with neural networks,
defining the role and the nature of each parameter. This rules target two
basic topics in the methodology — first minimize the time needed for
training the network (initial weights, momentum etc.), which allows the
user to experiment with different structures. The second one is to find the
most convenient structure of the network (number of layers, hidden
neurons etc.) which suits the data used. We propose new characteristic
features of the studied objects to be derived from the multispectral data,
resulting in increase of the accuracy.

48


https://www.semanticscholar.org/paper/ON-THE-PARAMETERS-SELECTION-OF-THE-NEURAL-NETWORK-Nikolov-Nikolova-Jeliazkova/969eb363a6a3b6efb5d4214854e1d456f57a00fd#paper-header
https://www.semanticscholar.org/paper/ON-THE-PARAMETERS-SELECTION-OF-THE-NEURAL-NETWORK-Nikolov-Nikolova-Jeliazkova/969eb363a6a3b6efb5d4214854e1d456f57a00fd#paper-header
https://www.semanticscholar.org/paper/ON-THE-PARAMETERS-SELECTION-OF-THE-NEURAL-NETWORK-Nikolov-Nikolova-Jeliazkova/969eb363a6a3b6efb5d4214854e1d456f57a00fd#paper-header
https://www.semanticscholar.org/paper/ON-THE-PARAMETERS-SELECTION-OF-THE-NEURAL-NETWORK-Nikolov-Nikolova-Jeliazkova/969eb363a6a3b6efb5d4214854e1d456f57a00fd#paper-header

8.5

Nikolov H., D.Borisova, M. Danov. Sub-pixel mapping of open pit dumps.
Proceedings of the 11th International Scientific Conference “Solar-
Terrestrial Influences”, Sofia, pp.119-121, 2005

JIvHK KbM Ny6nvkauyuaTa:
https://www.researchgate.net/publication/235970798 Sub-
Pixel Mapping of Open Pit Dumps

AGcTpakT

Investigating open pit dumps by means of remotely sensed multispectral
data w ith moderate spatial resolution, often in form of an image cube, is
a challenging task. The major difficulties arise from: 1) large period using
the dump; 2) the unknown proportions of vegetation and soil/rock
samples. A variety of methods have been proposed to overcome the
problems with impure pix else, but a promising one is the soft
classification. In this scenario for every pix el of the data the correct
proportion of the end-members should be found and then co-registered w
ith the corresponding original pix el. As a result this sub-pix el
classification procedure generates a number of fraction images equal to
the number of land cover classes (end-members). All sub-pixel mapping
algorithms have one property in common: accuracy assessment of sub-
pix el mapping algorithms is impossible because of missing high
resolution g round truth imagery. In this case one possible solution is to
use laboratory and in-situ measured spectrometric data. This study
presents a successful implementation of soft classification method with
additional, precise spectrometric data.
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Borisova D., Nikolov H., Danov M., Kancheva R.. Recognition of iron-
containing ore minerals and rocks using remotely sensed data,
Proceedings, 4th Congress of the Balkan Geophysical Society, Oct 2005,
Journal of the Balkan Geophysical Society, Vol.8, Suppl.1, pp. 275-278,
2005, DOI: https://doi.org/10.3997/2214-4609-pdb.26.013-02

JInHK KbM Ny6nvkauuaTa:
https://www.earthdoc.org/content/papers/10.3997/2214-4609-
pdb.26.013-02

AGcTpakT

Recognition of iron-containing ore minerals and rocks using remotely
sensed data is a special case. Spectral mixture analysis has as one of
the basic objective the definition of subpixel (subclass) proportions of
spectral endmembers (classes) which are related to mappable surface
constituents. Spectral mixture analysis decomposes the mixed pixel
determining the fractions of each spectral endmember which combine to
produce the mixed pixel's spectral signature. The spectral signature of
the pixel is a combination (linear or non-linear) of the spectral signatures
of the component surfaces. Assuming linear mixing, (the spatial fractions
= the spectral fractions) we consider these fractions to be the area
fractions. In this paper a study on ore minerals and rocks reflectance and
emissivity was conducted. The data used during our study consists of
reflectance VIS-NIR spectra derived from an image of the region of
interest and modern topographic map. Remotely sensed data obtained in
year 2000 for a region near an opencast mine in Bulgaria are compared
with laboratory multispectral measurements of rock and mineral samples
performed in the visible, near infrared and thermal infrared bands with
multi-channel radiometers. Field data were collected to describe the
characteristics of these classes in terms of land cover. Our results
confirmed that successful methodology for remotely sensed data
interpretation has been worked out.
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Kancheva R., H. Nikolov, D. Borisova. Modeling and verification in
vegetation spectral studies. Annual UMG “St. Ivan Rilski”, Part I: Geology
and Geophysics, vol. 48, pp.221-224, 2005.

INMviHk KbM nyénukauuaTa: https://mgu.bg/wp-
content//uploads/2022/02/ANNUAL-I-Vol.-48.pdf

AbcTpakT

Remote sensing technologies are recognized as an efficient tool for
getting information about land covers and have a wide range of
investigation and application fields. In agriculture, remotely sensed data
are used for plant growth monitoring, precision agriculture running and
yield prediction. The interpretation of airborne and satellite data require
explicit a priory information about crop spectral behavior under different
conditions. Besides, the necessity to use various geoinformation
technologies incorporating remote sensing and in-situ observations,
ancillary data and etc., imposes data integration and sharing between
different data sources. The paper is devoted to ground-level
spectrometric studies as an integral part of remotely sensed data
analysis.

8.8

H. Nikolov, Borisova D., M. Danov, Classification of open pit mines and
dump areas based on land cover mapping, Scientific Conference
“‘SPACE, ECOLOGY, SAFETY” with International Participation 10-13
June 2005, Varna, Bulgaria

JIvHK KbM Ny6nukauusaTa:
https://citeseerx.ist.psu.edu/viewdoc/summary;jsessionid=9E7C6DD3FC
A4C408232A1063442C6F5A?d0i=10.1.1.522.4077

AGcTpakT

Ferrous and non-ferrous open pit mining and waste dumped are result of
a human activity and are the largest pollutants for certain regions in
Bulgaria. Since in the most of the open pits the mined substance is stone
we suggest the remote investigations in such area to be carried out in the
more informative infrared range of electromagnetic spectrum. The data
used during our study consists of laboratory measurements and airborne
data in visible, near infrared, middle infrared and thermal ranges. After
data processing and interpretation, areas into which reclamation activities
have been made, could be easily determined. These results support the
assessment of the human impact on the ecological status in
contaminated by mining actions regions. Obtaining more reliable results
is expected by the recently launched instruments with higher spatial
resolution (less than 20 m).
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Georgiev G., Petkov D., Nikolov Hr.. A field WLAN for agro-
meteorological data collection. Conference Proceedings, 4th Congress of
the Balkan Geophysical Society, Oct 2005, cp-26-00162 “International
Conference and Exhibition of Applied Geophysics and Earth Physics”. —
Bucharest, 2005

JNIMHK kbM Ny6nukaumnaTa:
https://www.earthdoc.org/content/papers/10.3997/2214-4609-pdb.26.P9-
03

AGcTpakT

Planning remote sensing experiments involves acquisition of airborne and
in-situ data of the studied objects. The in-situ gathered data provides
additional information that is helpful in establishing ground control points
by GPS, measure the meteorological conditions, moisture. The last two
parameters are of vast significance when monitoring vegetation cover
and soil conditions. The proposed telemetric system consists of
distributed network stand-alone field measuring devices. The main
components are the autonomous, battery-powered microcontroller
operated devices. The network has flexible structure that can be changed
easily in order to meet the requirements of different type applications
such as commands and data exchange between field-based devices.
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A wide-band waveguide transmission system and measuring technique
have been developed to obtain continuous attenuation spectra of
microwaves by vegetation in the frequency range 0.8-10.0 GHz.
Laboratory experiments have been performed in order to examine the
spectral dependence of the attenuation by different trees and tree
fragments. Some results are presented showing the distinct difference of
the attenuation as a function of the wavelength, vegetation type and
moisture content. The attenuation of the microwave electromagnetic
radiation by vegetation canopies is an essential factor in land cover
radiometric studies. The knowledge of the attenuation effects is extremely
important for remote sensing investigations as well as for improving the
reliability of radio communications. The multiple dependence of the
attenuation on such factors as the wavelength, incident angle,
polarization, vegetation moisture, density and structural peculiarities
makes the solution of the problem still more difficult.
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Correct estimation of the iron distribution in open pit mines and the
neighboring regions is a key issue for the ecological state assessment of
land cover. This problem is of great importance for Kremikovtsi area since
it is located closely to a large number of populated zones. For this study
combined use of multispectral data (Landsat ETM+ including thermal
band) in combination with field and laboratory based data were utilized in
the assessment of the environmental state from previous mining
activities. The unmixing method was chosen in the process of
classification of land cover. Large number of mineral, rock and soil
samples was collected during a field campaign in the study area to obtain
correct statistics. The laboratory measurements performed on those
samples were separated as follows: 1) conventional chemical and
mineralogical analysis and 2) non-destructive spectroscopy in VNIR
(using TOMS, 0.45-0.9 um) and thermal (using TIRES, 8-14 um) ranges
with different spectrometric systems. All laboratory data together with the
field-acquired multispectral data were used to develop a model for the
iron content in the samples. Next we developed a model for validation of
Landsat ETM+ data, selecting representative pixels from the study area
where the vegetation cover is less then 40 percent, with those achieved
by other means. The results exhibited a good correlation between the
model and the real multispectral data. For the thermal bands a practical
method was developed for converting the emissivity data to temperature.

Earth observation applications in the mining industry include the
production of thematic maps for ground inspection and mineral alteration
maps for exploitation. The exploitation of mineral resources is always
associated with change of the land cover. Thorough monitoring of
degraded areas is an essential task for effective management of surface
mine recovery (Parks et al, 1987). The geological exploration of the iron-
bearing rocks in the Kremikovtsi region started in the late 50-ies of 20-th
century. As a result the mining plant “Kremikovtsi” was built who started
its production 1963 ....

53


http://bggs.eu/Geonauki_2006/72.pdf

8.12

Tishchenko Yu., V. Savorskiy, M. Smirnov, R. Kancheva, D. Borisova, H.
Nikolov, D. Petkov. Ecological monitoring of the Black Sea region.
Proceedings of International Conference “Fundamental Space Research”,
Sunny Beach, Bulgaria, pp. 47-50, 2008.

INMviHk KbM nybnukauuaTa: http://www.stil.bas.bag/FSR/ ;
https://www.researchgate.net/publication/339069985 Ecological Monitori
ng of the Black Sea Region

AGcTpakT

Hazard situations, ecological risks and destructive processes on our
planet caused by natural disasters or anthropogenic activity are in the
focus of scientific research and occupy the attention of state and
government authorities. Recently, numerous projects on the environment
study and control have been developed and carried out in different
countries. In most of these projects a first and essential step is land cover
change monitoring at a regional scale [1-4]. Remote sensing is the main
source of information covering large territories, often being predictive and
in this way giving possibilities for an appropriate and on-time decision
making. The necessary data can be provided by a complex of
instruments installed on airborne and satellte platforms thus
implementing the multiscale, multipurpose and multitemporal approach
[2, 5]. Such an insight on data acquisition and application approach is
dictated by the interrelated nature of many environmental problems which
determines the need of data integration and information sharing between
different databases. On the other hand, since environmental situations
are most often site-specific, the regional monitoring is a reasonable
approach to begin with.

In the frameworks of a Project for joint Russian-Bulgarian activities on the
development and application of new technologies in the aerospace
remote sensing of the Earth, we suggest for regional monitoring, to rely
on well equipped small aircraft platforms in combination with ground-
based networks. Land covers state assessment will be performed and
risk indices will be evaluated by using data in the visible, infrared and
microwave spectral bands. A Geo-Information Monitoring System,
including on-ground and aerospace monitoring and modeling of the Black
Sea basin is supposed to be created. Any proposals for collaboration
from other countries of the Black See region or elsewhere are welcome.
The results from aerospace observations and data processing
technologies will permit to work out recommendations for detecting
ecological systems in a risk state, for predicting ecological catastrophes
and mitigation of their consequences.
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The geological exploration of the copper-bearing rocks in the Sredna gora
region, located in the middle of Bulgaria, started in the late 50-ies of 20-th
century. As a result the mining plant “Medet” was built who started its
production 1964. The main activity of this plant is extraction and recovery
of copper together with all relevant engineering and commercial actions.
The experience for exploration and mine plant construction gained on this
site was implemented on other mine plants across Bulgaria during 60 and
70-ies of same century. In 1994 the open pit mine “Medet” was closed,
but the newly developed “Asarel” mine started its operation.

In both cases the ore deposits are developed by open pit mining and
together with them the dump areas are one of the largest pollutants of the
environment in this region. That is the reason to start monitoring and
rehabilitation activities for the region as a whole eco system. A monthly
bulletin about the quality of the air and water is published and distributed
in by local authorities. In the 2003 the company Assarel-Medet SJSCo
implemented an integrated control system according to the international
standards ISO part of which is an environmental standard 1SO
14001:1996. This policy for ecologically clean production could be
supported to great extent by data obtained by existing and new remote
sensing instruments having moderate to high spatial resolution.
Compared with the data taken 20 years ago the spatial precision of the
data improved more then twice which may result in better decision
support. This is the motivation of the team — to develop better
understanding of the reclamation process and its monitoring.

The methodology of widely used change detection, based on in-situ
digital data, is the process related to the changes of the land-cover
properties. By this means the changes in the land cover between two
dates are highlighted. Change detection has been used in many
applications such as land-use changes, rate of deforestation, urban areas
alteration implementing remotely sensed data along with spatial and
temporal analysis procedures and digital image processing techniques.
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The development of efficient technologies for data analysis is one of the
most challenging issues that the remote sensing community is facing.
Matters of data reduction, processing algorithms accuracy, information
amount, cost and time saving determines the efficiency of data analysis.
The importance of this issue is directly connected with the ever-
increasing quantity of data provided by numerous airborne, field and
laboratory operated sensors, with their synergistic use as well as with the
accuracy of data processing algorithms and results verification. We
present here some results from a study of different spectral unmixing
techniques over two similar rock types such as granite and granodiorite in
relation to objects type and proportions determination. Experimental data
from field and laboratory spectral reflectance measurements in the visible
and near infrared band are used. Various decomposition methods (linear
unmixing, clustering) are applied and evaluated. Spectral linear unmixing
is efficient approach to the spectral decomposition of multichannel
remotely sensed data. A main problem to its process is that the number
of spectral components (has to be correctly distinguished. Therefore, the
evaluating of the possibility of using spectral mixture decomposition in
relation to their type and proportion determination for subpixel
identification is described.
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Within this research we explore time and seasonal behavior of
multispectral satellite data with middle to high spatial resolution in order to
estimate the content of metal particles in the water basins formed by non-
operating copper mine and dumps. The aim is to test if regression model
could be created between metal polluted water and the spectral response
of the basins. As basis the spectral response of the embedded rocks of the
copper mine and sands on the beaches of the dump site have been
investigated. Similar to the well known vegetation indices such as NDVI
several spectral indices are suggested, analyzed and the results are
reported. The obtained results showed that the analyzed data and the
implemented approach are proved to be useful in environmental
monitoring process for the mining company responsible for the ecological
state of the region. Also the successful implementation of method could be
considered as basis for establishment of airborne monitoring of the
ecological state of these areas.
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Abstract
Aim: In this research we focus on the environmental status of the most exploited open pit copper mines in
Europe “Medet”.

Materials and Methods: As first step of the impact assessment change detection methods were used to
evaluate the short-term reclamation activities by examining the vegetation cover status in the areas surround-
ing the mine. To complete this task multispectral and multitemporal data from Landsat TM/ETM+ instruments
slong with in-situ measured data was used. For data processing several techniques, both standard, such as basic
and advanced statistics, image enhancement and data fusion, and novel methods for supervised classification
were used.

Results: The observed change in the landscape near the mine site is mostly due to expansion of the roads
Jeading to the dumps. No decrease of the area of the open pit was found, but only seasonal variations.

Conclusions: The remotely sensed data and the implemented approach are useful in environmental moni-
soring and are economically attractive in assessing the activities undertaken by the company responsible for the
regional ecological state.

Keywords: mining industry impact, multitemporal remote sensing, water pollution, waste management

Introduction
Open pit mining in the last decades brought large increase of pit sizes and extracted ore
vyolumes, Large volumes of waste rock and ore (50.000-100.000 tons per day) are moved.
In the second half of 20-th century the second largest European open pit mine was Medet/
[Bulgaria copper mine (11 million tons per year). The ore deposits were developed by open
\pit mining and together with them the dump areas are one of the largest pollutants of the
‘environment in this region. In this research we were focused on one environmental status of
{one of the most important copper producing fields for our country - Medet deposit.
| The objectives of the study were: (1) to perform multemporal analyses on multispectral
isatellite data for a period 1972 - 2011 in order to assess the land cover change due to mining
\activity in the area of Medet open pit mine: (2) to prove that by means of remotely sensed
;Eﬁa an integrated assessment on the environmental impact from the mining activities can
{Be made.
After ceasing its exploitation in 1994 a rehabilitation program for soil cover and hydro-
ic network monitoring was established and launched. A monthly bulletin about the
ity of the air and water is published and distributed by local authorities. This policy
ecologically clean production could be supported to great extent by data obtained by
new satellite based remote sensing instruments with their increased spatial resolution.
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As main source of information spectral data from three different sources
airborne, field and laboratory measurements are considered. The main
assumption is that correlation exists between all mentioned data and this
way extrapolation about the soil state can be made over larger regions
based on single point measurements. The advantage is that these data
are acquired digitally, at the moment there is a large series of them over
same regions and they can be easily processed and utilized in various
information formats. In order verify of the results gathered from satellite
data additional spectrometric measurements of samples from test sites are
performed in-situ and in laboratory. The final target is to estimate the
damage caused by sample open pit mine to the neighboring soil cover.
The obtained results show that the used data and the implemented
approach are useful in soil condition estimation and the method proposed
is economically attractive for the company responsible for maintenance of
the ecological state of the region.
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Abandoned open pit mines create serious ecological risk for the region of
their location. This is valid especially for the quality of water since the
rainfalls together with underground waters fill the open pit and form water
body with different depth. One example for such opencast, inactive copper
mine is Medet (Bulgaria). There are many cases reported for water
pollution by heavy metals in the rivers running close to this open pit mine
after autumn and spring rains. This justifies the need for long term and
sustainable monitoring of the area of the water basin of this unused mine
in order to estimate its acid drainage. The imaging spectroscopy combined
with is-situ investigations is proved to provide reliable results about the
area of the water table and the water volume in it. In this study we have
investigated historical data gathered by remote sensing which allowed us
to make conclusions about the year behavior of this area. The team
expects that the results of this research will help in the rehabilitation
process of this inactive mine and will provide the local authorities engaged
in water quality monitoring with a tool to estimate the possible damage
caused to the local rivers.
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Abandoned open pit mines create serious ecological risk for the region of
their location. This is valid especially for the quality of the water since the
rainfalls together with underground waters fill the open pit and form water
body with different depth. The examples for such opencast, inactive mines
are the copper mine Medet and the ferrous mine Kremikovtsi. There are
many cases reported for water and soil pollution by heavy metals in the
rivers running close to these open pit mines after autumn and spring rains.
This justifies the need for long term and sustainable monitoring of the area
of the water basins of these unused mines in order to estimate its acid
drainage. The imaging spectroscopy combined with in-situ investigations is
proved to provide reliable results about the area of the water table. In this
study we have investigated multitemporal data gathered by remote
sensing which allowed us to make conclusions about the year behavior of
both areas. The team expects that the results of this research will help in
the rehabilitation process of the inactive mines and will provide the local
authorities engaged in water quality monitoring with a tool to estimate the
possible damage caused to the local rivers and to the soils in the
neighboring areas.

60



[ 8.20

Hukonoe X., [1. bopucoea, [1. lNetkos, T. JltobeHoB, ModenupaHe Ha
obem Ha 800HO MSAIO 8 U30CMaseHU omkpumu pyoHUYU no 0aHHU om
oucmaHyuoHHU uscnedsaHusi, C6. poknagn XXl mexgyHapoaeH
CUMMNO3NYM “‘MopepHuTe TEXHOSOrnu, obpasoBaHneTo n
npocecnoHanHaTa NnpakTuka B reogesnsita U CBbp3aHuTe ¢ Hes obnactu’,
2013

JIMHK kbM Ny6nukauuaTa:
AGcTpakT

HedyHKUMOHMpaLNTE N U30CTaBEHN OTKPUTU MUHHM M3paboTkn Ccb3gaBaT
CEPUMO3HN NpPeanoCTaBkM 3a YBeNM4aBaHE Ha CTeNeHTa Ha EeKONornveH
PUCK 3a pernoHa, B KOWTO ca pasnonoxeHn. OCHOBEH M3TOYHMK Ha
3aMbpcsiBaHe € cbbupawata ce B yawaTa Ha OTKPUTUS PYOHUK BoAa,
AbKalla ce Ha BanexuTe M HEU3NOMMNBaHUTE M OTBEXAAHW MOA3EMHMU
Boaun. Tasm Boga no npaBuso € C MHOro BUCOKA KOHLIEHTPaAUUsA Ha MeTanu
N e CUIHO 3aMbpceHa, Tbi KaTo NOBEYETO CKanu, NoToMNeHn BbLB BoAa 3a
no-AbNbr Nepmnon, Cb3gaBaT OKACU Ha CbAbpXalUUTE ce B TSAX MeTanw.
EovH gocta 4ecTo cpewaH cnyyanm e pastBapsHe Ha cyndman Ha metanm
(MpuTHKM pyaun) n obpasyBaHe Ha CsipHa KMCENWHa, KOSITO OT CBOA CTpaHa
€ B CbCTOSIHME Aa pasTBaps TEXKM MeTann KaTo apCeH, OfloBO, XPOM,
KagMunin. 3a roauvHn, B KOUTO €CEHHUTE WM NPONETHUTE ObXAOBE ca no-
0oOMMHM, MMa MHOro CboOLLUEHMSsI 3a Cryvyaum Ha 3aMbpCsiBaHE C TEXKU
MeTanu Ha BoauTe B npoTuyawmTte B 6nm3oct pekn. ToBa obocHoBaBa
HeobXxoaMMOCTTa OT ABbITOCPOYHO U YCTOMYMBO HabngeHne Ha panoHa
Ha copmupaHMs B HeuanonseaHa MMHHA u3paboTka BOAOEM, 3a Aa ce
OoLeHM Temna Ha HEeMHOTO HapacTBaHe M Aa ce Habenexar MepkuTe 3a
HEMHOTO OTBOAHsIBaHe. B ToBa wm3cneaBaHe KaToO nNpuMep 3a TakaBa
OTKpUTa, HeekcnnoaTMpaHa OTKpuTa MMHHA u3paboTka Lie ce pasrneaa
pyoHuk “MepeT”, KoMTo € 4YacTt oT [laHariopckoTo pygHo none. Ta e
BbBedeHa B ekcnnoatauus npean 50 rogMHm v 6una e Han-ronamarta B
Bbnrapnsa kKbM OH3M MOMEHT, HO npe3 1994 r. Ha 20 B. ekcnnoaTtaumsaTa e
npekpaTeHa. B HacTosWOTO macnegBaHe ca M3non3BaHW MHOrOKaHarHu
n3obpaxeHus, KOMOMHMPAHK C in-situ M3MepBaHWS, 3a KOUTO € AOoKa3aHo,
Yye NpenocTaBAT HaAL4EeXAHW pe3ynTaTtu 3a uaeHTUdUKaumsa Ha nnowTa u
Bb3MOXHOCT 3a n3uymcnsieaHe obema Ha BOOHOTO Tsno. B ToBa npoy4yBaHe
cCMe u3non3eanu BpemeBa nopeavua AaHHW, CcbbpaHu  4ypes
ANCTaHUMOHHN n3cnenBaHusi, KOETO HM NO3BOSM Aa HanpaBuM M3BOAM 3a
LenoroguHoOTO CbCTOSIHME Ha pygHuka. EkunbT ce Hagsaea, ye
pesyntatute OT TOBa W3CnegBaHe LWe MNoAnoOMOrHaT npoueca Ha
Bb3CTaHOBSIBAHE Ha OKOMHaTa cpeda OT MUHHUTE AeNHOCTU, Npeanaranku
HagexaeH n edekTMBeH MeTod 3a MOHUTOPMHI Ha MUHHM K3paboTku
M3BbH ekcnnoatauus. CblO Taka MO MonyvyeHuTe pesyntatm m e
npenocTaBAT Ha MECTHUTE BracTW, aHraxupaHu B MOHUTOPMHIa Ha
Ka4yecTBOTO Ha BOAMTE B panioHa, MHCTPYMEHT 3a OLeHKa Ha Bb3MOXHU
LEeTN NPUYNHEHN HA MECTHUTE PEKM U MOYBM.
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The INSAR technique provides fast and accurate means for detecting even
small displacements of the Earth’s having a magnitude of several
centimeters. This method is particularly suitable in monitoring horizontal or
vertical movements of natural or anthropogenic origin. The information
concerning the shifts is based on solely on the interferograms resulting
from processing phase data contained in two SAR images from different
dates over the same region. The periodic geodetic measurements are
made in order to obtain reliable information on horizontal and vertical
movements and deformation processes of the Earth's crust, resulting in
shrinkage, stretch, sinking, tilting. Compared to geodetic measurements,
the INSAR interferograms, obtained from satellite-based instruments,
cover larger areas thus offering cost effective manner for monitoring of
deformation and movements on the Earth's crust.

The motivation behind this research was to study the crustal deformations
in the area Mirovo salt deposit near the town Provadia, NE Bulgaria which
has been extensively explored by other in-situ methods. The authors
provide here first results on processing freely accessible interferometric
data from Sentinel-1 SAR mission by ESA for the said region following the
Differential Radar Interferometry (DINSAR) method and draw conclusions
on the deformations detected based only on these results.

The choice of Mirovo salt deposit was made since it is a unigque natural
phenomenon for Bulgaria taking into accounts its origin, shape,
composition and location. From geological and geophysical point of view
the region is characterized by several faults with different spatial
orientation, forming a complex tectonic unit and block fragments. Also this
area has been investigated for its seismicity in several studies. The
mentioned peculiarities justify the necessity of regular monitoring of the
geodynamic situation and surface subsidence in it.

Regardless of the short time between the acquisitions of the source
images used in interferogram creation the results presented unequivocally
supported the drawn conclusions for the small horizontal and vertical
movements that have been detected. Here we present a method for
revealing displacement with magnitude of 5 to 6 mm/y and they have been
compared with repetition levelling and precise GPS data from field surveys
conducted in the said area. Based on these results one can make reliable
forecast with regard to further progress of those movements since several
areas having different type of movement were identified. In this research
we present results of the analyses of the geological and seismotectonic
situation, assessment of the surface subsidence, analyses of the seismic
regime variation for the zone of the Mirovo salt deposit.
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In this study satellite data from Advanced Spaceborne Thermal Emission
and Reflection Radiometer (ASTER) in the wavelength range (1.6-2.5 ym)
of bare rocks and soils in the region of open pit mines "Elshitsa” and "Tsar
Asen" in Bulgaria were used. The spectral reflectance of exposed rocks
was compared with the spectral reflectance of the same rocks taken from
different spectral libraries. The analysis of the spectral characteristics in
the specified range indicates maintain their specific features. In the
obtained curves were observed distinctive extrema that be able to be used
to identify the type of rocks. The results show that the suggested methods
for analyzing the spectral data could be used to identify exposed rocks.
Theoretical and analytical techniques that have been developed for the
analysis of the laboratory spectral data also could be applied to field
spectral data.
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AGcTpakT

Open pit mining areas in Europe are 8333 km2 according to Corine2006
data. In this article we focus our research on landscape change in one of
the most exploited mining areas of Bulgaria - the Panagyuriste ore district.
We explore the impact of the mining industry in this specific area as it has
been exploited since the early 1960s. In our previous studies, we we
tracked small-scale environmental changes examining a particular
opencast minework, and one of the conclusions was that a broad study
covering the entire region was needed. In this case we are we focus on
the changes taking place over a larger area and the impact that this
specific species has activities have on the environment. We expect that
the results of this study can be used for the better regional level planning.
A major source of data used throughout this study is the multi-channel
data from the TM / ETM + / OLI instruments of the Landsat satellite and
this selection is based on the two basic requirements for this study -
repeatability of data and derived products and free access next to them.
Additional data from other sources - measurements - were used to confirm
the results on site by the team at specific points of the researched area,
digital orthophotos, DEMSs’, etc.
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AbcTpakT

Remote sensing is the technique of acquiring, processing, and interpreting
images and multi channels spectral data, acquired from optical imager
sensors mounted on aircraft and satellite platforms recording the
interaction between investigated objects and electromagnetic energy.
Remote sensing application in Earth observation begins with the design
and development of equipment for carrying out research of the monitored
objects remotely and without disturbing their integrity. Ground-truth data in
Earth observation of the environment and in the remote sensing
investigations are very important. In this work, remote sensing images are
used for mineral exploration in different applications for mapping geology
and recognizing soils and rocks by their spectral signatures. We used
Landsat, ASTER, and Sentinel satellites images to interpret structures,
soils and rocks. For data verification, the hyper-spectral systems USB
2000 and NIRQUEST 512.2 of Ocean Optics Inc. are used in laboratory
and field spectrometric measurements. They make it possible to define the
finest spectral characteristics of soil minerals and rocks for their
identification. The obtained spectral data are compared with similar data
from different instruments for Earth observation included in the spectral
libraries. They correspond to the shape of the spectral signature in the
same spectral range obtained with other spectrometers. These promising
results encourage us to plan the next campaigns for the field spectroscopy
measurements in different regions of Bulgaria.
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AbcTpakT

BrnivsiHmeTo Ha BOOHOTO HMBO Ha p. [lyHaB 1 HEroBuTe NpUTOLM ca eauH OT
KnioyoBute akTtopyM 3a pasBUTMETO Ha CBMayvvMWHM  Npouecn B
ceBepos3anagHata 4act Ha bvnrapusa. 3anoyBankm C  oueHka Ha
cneundunyHaTa reonoxka o6CcTaHOBKa 3a paloHa, B KOUTO 6e M3BbPLLUEHO
n3cnegBaHeTo, a MMEHHO OT rp. BuamH po rp. Hukonon, kbaerto ca
nokanuampaHu ronam 6pon cenauyvwa, 6elwe yTOYHEH nepumMeTbpa Ha
TSAXHOTO pasnpocTpaHeHue. [loBe4yeTo OT CnoMeHaTUTe CBrayuwa ca
aKTUBHU W cTabunuampaHn, opmumpankm egHa novTU HenpekbcHaTa
NHKUA. XapakTepHa oco6eHOCT 3a To3n TUN 06EeKTN OT panoHa, € Ye Te ce
HamupaT B KPEXKO paBHOBECKE, KOETO YECTO ce rybu npu yBennyaBaHeTo
Ha KONWYECTBOTO MOBBLPXHOCTHW U MOA3EMHM BOAM, KOUTO CE cuMTaT 3a
OCHOBHa MpuYyMHa 3a TAXHOTO akTMBuM3MpaHe. B pamkute Ha TOBa
n3cnegBaHe ca wu3nons3saHuW c©BoOogHO [AocTbnHM AaHHM oT SAR
anapaTtypeH KoMnsfekc, Hamupawia ce Ha bopaga Ha caTenuta Sentinel-1,
3a HabnogeHve nnoLiTa Ha BOAHW Tena u onpenensHe KONM4YecTBOTO Ha
noyseHata Bnara. Tasm uHgopmauus 6e nanonsBaHa KaTto MHOMKATOP 3a
WHULUMMPAHE W nocnedBal, MOHUTOPMHI Ha MNOTEHUManHu CBrAayvvLiHK
AeNHOCTN. 3a HAKOWM OT cBnaduwaTa B panoHa (rp. Jlom, rp. OpsaxoBo) ca
Ccb3aaneHn MHTepdepoMETPMYHM KapTu 3a Aa Ce OLEHM NMOBBbPXHOCTHAaTA
agedopmauusi, KaTto 3a cCblus nepuog 0Osxa OLEHEeHW nnowmTe Ha
BOOHMTE Tena M BRaXHoOCTTa Ha no4sarta. [lpunoxeHnatr npu ToBa
n3crneaBaHe KOMIMMEKCEH MOAXOA HanoXu W3Non3BaHe Ha [JaHHu OoT
pasnnyHM U3TOYHULM, KOUTOo Osixa obegmHeHn u obpabotBaHm B TUC
cpega.
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Zarezan landslide based on GNSS and SAR data. Micro Macro & Mezzo
Geo Information, 11, Geo-SEE Institute, 2018, ISSN:1857-9000, EISSN:
1857-9019

JNIMHK KbM Ny6nukauusaTa:

http://mmm-gi.geo-see.org/wp-content/uploads/MMM-
Gl 11/Atanasova M-Nikolov H.pdf

AGcTpakT

The Trifon Zarezan landslide is one of the well-studied areas north of
Varna. It has been registered in 1998 and monitored since then, but due to
expansion of construction activities and lack of sewerage facilities in 2005
it exhibited strong activation seriously damaging the panoramic coastal
road remaining closed up to nowadays. One important issue in mitigating
the effect of this phenomenon is its continuous monitoring and one
promising solution of this problem is the usage of differential Synthetic
Aperture Radar interferometry In the framework of this study two sources
of data have been used — three geodetic surveys and SAR data from C-
SAR instrument onboard Sentinel-1. The main research objective was to
combine the advantages offered by both data sources in order to produce
regularly updated information about the whole site. The GNSS data are
precise, but does not originate from dense geodetic network, while SAR
data cover the whole area, but they lack of high spatial resolution which is
disadvantage in case of exploring small areas such as this one. Based on
the results achieved it can be concluded that both sources of data provide
complementary information confirming the overall behavior of the studied
phenomena for the time period analyzed.
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AGcTpakT

3emeTpeceHusTa ca npupoaHo 6eacTemne, NPUYNHABALLIO LLETU, KOUTO ce
M3aMepBaT C YOBELWKM XMBOTU W paspylleHUss Ha nNpupoaHn u
NHpacTPyKTypHN 06ekTn. Mpekn nocneacTBnsa OT TAXHOTO HacTbMNBaHe
ca npeavsBMKaHMTE  LyHamK, akTMBM3MpPaAHETO Ha  CcBnaduwia,
paskbCBaHUsS 1 BMOpauMm Ha 3eMHaTa NOBbPXHOCT. BaxHa 3agava cnepg
HacTbnBaHe Ha NOAOGHO CLOMTME € M3rOTBAHETO Ha MiaH 3a TAXHOTO
npeogonsaBaHe, B OCHOBaTa Ha KOWTO Ca [[aHHW 3@ CbCTOSHUETO Ha
TeputopuaATa. LleHeH M3TOYHWMK Ha OaHHM 33 TeKyWwoOoTO CbCTOsIHME Ha
y4yacTbUM OT 3eMHaTa NOBBLPXHOCT e nporpama ,KonepHuk“ Ha EC. EguH
OT HEeMHUTE KOMIMOHEHTU € CbCTaBeHaTa OT ABa caTenuTta mucusa Sentinel-
1, KOUTO ocurypsiBaT JaHHM OT pagap CbC cuHTe3npaHa aneptypa (PCA).
bnarogapeHne Ha TsX € Bb3MOXHO onpeaensHeTo Ha gedopmMauumn Ha
3emMHaTa kopa. B ToBa u3cnegBaHe Te ca M3NOM3BaHW 3a onpegensHe
napameTpute Ha gedopmMauuuTe  HACTbNUNM  BCREACTBME  Ha
3emeTpeceHneTo B Erencko mope 3acerHano rpbukmsa octpoB Koc u rp.
boaopym B torosanagHaTta 4vact Ha Typumsa Ha 20 tonu 2017 r., ymnto
martutyg e onpegeneH ot NOA n KOERI Ha Mw 6.6. [laHHuTe oT PCA
Osixa M3NOn3BaHM 3@ PEerucTtpypaHe Ha  HaCTbNUUTE  3EMHMU
npemecTBaHusi MNOCPEACTBOM Cb3[aBaHETO Ha WHTepPdEpPOMETPUYHM
n3obpaxeHus, ot koMTo 6e m3BneyeHa NMHpopmauma 3a NPUYNHEHUTE OT
3eMeTpeceHneTo nponagaHus.
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AGcTpakT

Satellite Earth observation systems mark the high rates of growth and
today provide a huge volume with a wide variety of data regarding the
spectral, spatial and temporal characteristics of observed objects.
Notwithstanding these achievements, due to the particularities of the
remote observation technology, it is not possible in many practical cases
to define precisely certain characteristics of the monitored objects.
Therefore, in order to make full use of this variety of multispectral high
spatial resolution data is also required obtaining and using multisensor and
multitemporal data from observation. In the proposed work, the authors
discuss a multisensor Earth observation system focusing primarily on the
place and role of these systems in today's Earth exploration phase. The
examples presented show both the advantages of its use and the
particularities of the functioning of such systems. The location and role of a
multisensor system in sync with existing global observation systems is
outlined, a set of tools and systems that could be included in the
exemplary implementation of such a system is shown. The accompanying
difficulties and challenges that need to be solved for sharing and merging
data from a multisensor system are outlined.
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AGcTpakT

Landslide processes are considered to be the major part of the natural
hazards occurring on the northern part of the Bulgarian sea side. Their
monitoring can be done by direct measurements in dedicated GNSS
networks, which is the most accurate method. The objective of this study is
to provide solid grounds for monitoring of the landslide processes using
innovative methods by combining GNSS and SAR data. This goal will be
to achieved by implementation the following two sub-objectives: first,
establishment a verified methodology for extracting high-quality
information from SAR images aimed at continuous monitoring of landslide
areas integrating interferometric images (IFl) and in-situ GNSS data and
second, based of freely accessible data provided by ESA and national
sources to create a working prototype of an information system for
monitoring and preventing the effects of earth crust movements
(landslides, falls, etc.). One of the scientific tasks to be solved includes the
development of methodological approaches to compare the results of the
combined processing of interferometric images from SAR, in-situ
measurements by permanent GNSS stations from the national NIGGG
network in the area of study and geodetic measurements of a newly built
test network a specific area on the Northern Black Sea coast of Bulgaria
subject to landslide processes. After the primary processing of the data
from three sources, their reconciliation which will form a geodatabase for
subsequent spatial analysis envisaged in GIS environment.
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PE3IOME

OcHOBHATZ 48N Ha TOAA WACNEABAWE & MOHWTOPHHT HE
NPOUECUTE, NDOTUYALLN B CBNAYULLIEH DEKOH YPe3 AoNMbNBaLLO
wanonasake Ha nawmWm OT SAR (pafapw Cue CHHTEIWpasa
aneprypa - PCA) n GNSS (mobansm Hasuraumosmm
CMLTHUXOBK CcTEMN). TR IWe Buae nocTUrHaraupesnpunarane
HE QOKB3aHA METOAONOMMA 338 HENPEKLCHAT MOHHTOPUHT Ha
CANAYALIMUTE  30HW  NOCPEACTBOM  WMMTErpWpaHe Ha
MHDOPMALMUR OT UHTERMEPOMETPUYHA M30DPAMEHNA U AaHHN
ot GNSS. Tosa npoyvBaHe NPeSOCTARA HAAMKAKW OaHKK 33
NPOALNXABAUIA DUCKOBM eONPOUECcH 3a pervona Ha
CesapouarosHa Bunrapus, xoAT0 8 MIBECTEH C HIKOMKD ronemMn
aKTHEMW cana-uuLa. B pamxuTe Ha uacnensaHeTo e ChafaneH
noxanes apxus ¢ wiobpawerus or Sentinel-1A/8 31a To3u
peruon, ot konTo Bewe nonyven Kabop oT uuTepdeporpamm,
NOKAa3BaUM  PAIBUTHETO HE EOAWMAMUYHHTE NPOLECH
NonywaxuTe 0T TAX PEIYNTATK C3 BaxkM 3a pasbupanero Ha
NPOK3IX0RA W AUK3MUKETE HE CBNENMUINUTE NPOLECK,. KaKTO #
38 OUEHKE Ha NPOUITANILMTE OT TRX QOacHoCTH
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AbcTpakT

[edopmauunte Ha TepeHa B T[pafcku U WHOYCTPUANHU  30HMU
npeacTaBnsBaT CEpPUO3EH PUCK 3a YOBELUKMSA >KMBOT UM MNpPUYMHABAT
3HAYUTENTHN MKOHOMUYECKUN 3arydun. EOUH CbBpeEMEHEH METOA 3a TAXHOTO
peructpypaHe e WU3NOf3BaHeTO Ha uHOopMauus, nonydeHa 4pes
obpaboTka Ha OaHHW MofydYeHn OT caTenuTeHobasupaHu pagjapu CbC
cuHTesnpaHa aneptypa (PCA). 3a ga ce nonyyu Tasm uHdopmauus e
HeobOXxoOuMMO fa ca uMa rofieMn BPEMEBM pedoBe OT Te3n [aHHWu,
obpaboteHn no wmetog DInSAR. bnarogapeHne Ha nonutukata 3a
OTBOPEHM AaHHU Ha ESA oT HenpeKkbCHATO M PErynsapHO perncTpmpaHe Ha
AaHHn ot PCA cTaHa Bb3MOXHO [a Ce HanpaBsAT OUEHKM Ha TekywuTe
npemMecTBaHUs Ha 3eMHaTa NOBBbPXHOCT B paroHa Ha rpag NepHuk. B To3u
PErMoH ca pasnosfioXeHn ronsaM OporM MWMHHM U NPOMULLSIEHU
npeanpusaTus, 3aHMMaBally ce rmaBHO C NPOU3BOACTBO M NpepaboTka Ha
BbrMnuLa M CTOMaHa, KOMTO ca OBCNYy)XBaHW OT >XeNne3onbTHU NNHUKN Y
mMarncTtpanu. CbLUo Taka NAbTHOCTTa Ha HACENEHNETO B pafioHa € BMCOKa
M nopagu Tasn npuyMHa TaMm UMa W TOMEMU XKUULWHWA NIowmn wn
obcnyxBallata M MHQPaCTpykTypa. Bcuukm cnomeHaTM NpoOMMLLNEHN,
MHPACTPYKTYPHU U rpadcku obekTn moraT Aa 6baaTt CUMHO 3acerHaTu oT
0aBHM OBMXEHUS HA 3eMHaTa Kopa, ako Te He ca NpPaBWITHO NMPOCIEeAEHN
BbB BpeMeTO. ToBa e npuymMHaTta aBTopuTe a cb3fagaTt KpaTku Bpemesu
penoBe C MHpopMaumsa 3a TAX MOflydeHa OT Bb3XOAALWM U HU3XOASLLM
opbutn Ha wmucuaTa Sentinel-1 3a ga  oueHAT  npoTuyawmTe
reogMHaMnUyHN NPoLecn B TO3M PErMoH. Tesn pesyntatu moraT ga obvaar
M3non3BaHM OT MEeCTHUTE BfnacTM 3a MW3roTBsHE Ha MnnaHoBe 3a
CMeK4yaBaHe Ha Te3n HebnaronpuATHM Bb3OeNCTBUS.
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3emeTpeceHusaTa ca npupoaHo 6eacTeme, NPUYMHABALLO LLETH, KOUTO ce
n3mepBaT C YOBELKM >KMBOTU U paspylleHuss Ha nNpupogHu u
NHpacTPyKTypHN 06ekTn. Mpekn nocneacTBnsa OT TAXHOTO HacTbMNBaHe
ca npeau3BUKaHWUTE, akTMBU3MpPaHe Ha CBnayvwa, paskbCBaHUA U
Bnbpaummn Ha 3emMHaTa NOBbPXHOCT, LyHamu. B ToBa n3cnegBaHe cme ce
doKkycupanu BbpXy onpedensHe Ha HacTbNUIMTE MNOBBbPXHOCTHU
pedopmauumn cnen 3emetpeceHne Mw 6.0 /onpegeneHo ot NOA wu
USGS/, koeTto ce cnyum Ha 3 mapT 2021 r. Ha 20km ceBepo3anagHo OT
rpbukma rpag Nlapuca. LieHeH M3TOYHMK Ha JaHHW 3a TEKYLLIOTO CbCTOsIHME
Ha 3eMHaTa NOBbPXHOCT B panoHun e nporpamata ,KonepHuk“ Ha EC. EguH
OT HEMHUTE KOMMOHEHTM € CbCTaBeHaTa OT ABa catenuta mucusa Sentinel-
1, KOUTO ocurypsiBaT AaHHM OT padap CbC CUMHTe3upaHa aneptypa (PCA).
BnarogapeHne Ha TAX € Bb3MOXHO OnpedensHeTo Ha gedopmauun Ha
3eMHaTa kopa. B ToBa m3cnegBaHe Te ca M3non3BaHW 3a onpegensHe
napameTpute Ha gedopmauuuTe  HacTbLNUNKM  BCMEACTBME  Ha
3emeTpeceHuneTo. [laHHuTe ot PCA 6sixa nanonssaHu 3a permctpmpaHe Ha
HaACTbLNUNNTE 3EMHW MPEeMeCcTBaHWS MOCPEACTBOM Cb3[aBaHETO Ha
UHTEPEPOMETPUYHN  n300paxkeHusi, OT KouTto OBe  um3BneveHa
NMHpopMaums 3a NPUYNHEHNTE OT 3EMETPECEHMETO NponagaHus.
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B 1031 goknag ca o606LWeHn M3BbpLUIEHNTE OEMHOCTM 3a Cb3[aBaHe Ha
HOB TECTOB aepOKOCMWUYECKM TMONUroH B bBbnrapua HacodeH KbM
npocrneasiBaHe AMHaMMKata Ha NPOMEHUTe B naHgwadgra Ha
[MaHaropckust pyaeH panoH, Kato ce M3nosi3BaT Hanu-HOBUTE MOCTUMXKEHUS
Ha TEeXHONOrMmMTe 3a AMCTaHUMOHHM U NoneBu muacnegsaHus. o npuHUMN
NOSIMFOHN N TECTOBUTE y4acTbLUM B TAX Ca OTHOCUTENHO rofieMu nnoLwm ot
3eMHaTa MNOBBLPXHOCT CbCTaBeHM OT 06eKkTn, KOUTO JecHO ce
noeHTUUUMpaT B M300paxeHUs norydyaBaHW OT caTeNUTHU Wn/unu
camorneTHW anapaTypHu KoMnsiekcn. B pasrnexaaHusi panoH e o4eBUOHO
TEXHOreHHOTO BbB3AEWCTBME NPUYMHEHO OT npeaxoaHu (obxBaldalum
nocnegHute 40 roavHW) N CbBPEMEHHU MWHHW OENHOCTU B HAKOSKO
OTKPUTU pyaHUUM pasnoniokeHn B Hero. B ToBa wu3cneaBaHe ca
npeacTaBeHn pesynTtatuTe, NOflyYeHU OT aBToOpuUTe NpU M3yvaBaHe Ha
npomsiHatTa B 3eMEenoNi3BaHeTO Ha panoHuTe, KbAEeTO BCe oule
YHKUMOHNPAT MUHHO-OA0OMBHM KOMMMEKCU, CbCTOAWM CE OT OTKPUT
PYOHWK 1 dnoTaumoHHa ¢abpuka. [pyra BaxHa Tema, koaTo 6Gelle
n3cnegBaHa, ca AeWHOCTUTE MO Bb3CTAaHOBsIBAaHE Ha kKadecTBaTa Ha
noysata B 30HUTE W3MNOXEHW HA BUCOK PUCK OT 3aMbpcCABaHe MU
TpaHchopMaumsTa Ha GMBLUM HacuMnNULia U XBOCTOXPaHWUIMLLA B HSKOJSIKO
Beye 3aTBOpeHM MWHHM obekTa B CbluMs pernoH. [pyr pesyntat oT
npoBeaeHOTO n3crneaBaHe e peAoBHOTO HabMAeHNe Ha TEKYLLNTE MUHHU
AENHOCTN B u3crnegBaHaTa 30Ha, KOMTO Ce cuMTaT 3a OCHOBEH (haKTop 3a
MeCTHOTO (peka TononHuua), KakTo 1 3a TPaHCrPaHUYHO 3aMbpcsiBaHe Ha
nocpenctsoM peka Mapuua. OT uscnegBaHusaTa, NpoBeOEeHU OO0 TO3M
MOMEeHT, belle cb3gageHa obwmpHa reobasagaHHKU, KOSTO Ce CbCTOU OT
pacTepHU N BEKTOPHU CroOeBe, KOUTO ca rotoBn Aa 6baaTt M3nonssaHu ot
MECTHUTE BfliaCcTu 3a No-400pOo pernoHasnHo nnaHupaHe.
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AbcTpakT

CatenutHobasvpaHuTe pagapHu anapTypHU KOMMIEKCU npefocTaBaT
AaHHW, Ha GasaTa Ha KOMTO € Bb3MOXHO Aa ce nony4n nHdpopmauusa 3a
pasmepa Ha HaCcTbNUM OBUWXEHUS Ha 3eMHaTa NOBbPXHOCT OT nopsabka
Ha caHTumeTpu. NogobHa nHpopmauusa e oT U3KMKYUTESNTHO 3HAYeHne 3a
oLeHKa Ha nocrneguumte OT npupoaHn 6eacTBus WM TakMBa C
aHTPOMNreHeH NpouaxoA. Tbil KaTo 3eMeTpeceHnst ce criyyBaT NOCTOAHHO U
He e Bb3MOXHO pJa 6baaT npeackasaHM BCsKa AOMbIHUTENHA
NMHpopmauunsa OTHOCHO 0bGxBaTa Ha KOHKPETHW CEU3MUYHO CLOUTME € OT
N3KNYMTENHa BaXKHOCT 3a MECTHUTE M HauMOHanHW BriacTu, KOUTO ca
OTrOBOPHM 3a OTCTPaHsABaHe Ha LWeTUTE MPUYMHEHW Ha HaceneHueTo,
WHpacTpykTypata W naHgwadTa cneg TakmBa cbbutmda.. B ToBa
n3cneaBaHe ca NpeacTaBeHW pesyntaTtuTe MonyvyeHu cnej CbBMecTHa
obpaboTka Ha ABa Habopa SAR gaHHM, OONBIIHEHM U C AAHHW OT Opyru
M3TOYHMLM, Ha YMATO OCHOBa ce chopmupaTt aBe MHTEpGEepPOMETPUYHU
n3obpaxxeHnsa, KOUTO NPefocTaBAT WHOpMaLMa 3a HacTbnunurte
AecdopmaunoHHn npouecn B pavioHM OT 3eMHaTa MOBbPXHOCT cnea
nopeguua OT 3eMeTpeceHusi, CTaHann Ha TpW pasnuyHu MecTa Ha
BankaHcknss nonyoctpoB - eaHusT B 6nmudoct o octpoB Koc n rpag
Boapym, ApyrMaT 61130 4O OCTPOB 3aKMHTOC M TPeTUsT Ha VoHniickoTo
Kpanbpexmne Ha  AnbaHus. [lonyyeHuTe  KapTu,  oOTpasdaBalum
aedopmauuute Ha 3emMHaTa Kopa cnep crnomeHaTute cbbutusa, ce
OCHOBaBAaT Ha JaHHW OT Bb3XOAsLWa M HM3Xoaswa opbuTa Ha ChbTHUKA
Sentinel-1, konTo e yacTt oT nporpama ,KonepHuk“ Ha EC 3a HabntogeHne
Ha 3emsaTa. [lNonyyeHute pesynTatm 3a TpuTe u3cneaBaHW CbOUTUS
BKMIOYEHN B TOBa MpoyyBaHe [AoKasaxa CBOSiTa HaAeXOHOCT TbW KaTo
6sxa cpaBHeHM C in-situ n3mepBaHus. Tasm KOHCTaTaunsa aBa OCHOBaHME
Aa ce TBbpaM, Ye Ha 6Gasata Ha nonyyvyeHuTe pes3yntatv € Bb3MOXHO Ha
KOMNETEHTHUTE HauMOHanHMW oOpraHM pga ce npefocTaBn HagexaHa
WHOPMaUUa OTHOCHO HacTbnNuUUTe AedopMauun Ha 3emMHaTa Kopa B
PEernoHn, KoMTo ca npobnemaTuyHu 3a LUPEKTHU TEPEHHU NPOBEPKW,
KOUTO MMarT 3a 3afaya fa yCTaHOBAT HacTbnunute aecdopmauuu.
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AbcTpakT

OcHoBHaTa UuUen Ha ToBa wu3crnegBaHe € MOHUTOPUMHI Ha npouecute
NpOTMYaLLMN B CBIAYULLIEH PANOH Ype3 AOMNbBaLo M3MNOM3BaHe Ha AaHHM
oT SAR (pagapu cbc cuHTe3npaHa aneptypa - PCA) n GNSS (rnobanHu
HaBUrauMOHHM CNbTHUKOBU cuctemun). Pesyntatute OT um3cnegBaHeTo
NpefocTaBAT HaOeXAHW OaHHW 3a NpoTuYalnM PUCKOBM reonpouecu 3a
permoHa Ha CeBepoudTouHa bbnrapus M3BecTeH C HSAKOMKO ronemu
akTMBHM cBnaumwa. MNonydyeHnte pesyntaT ca BaXKHU 3a pa3bupaHeTo Ha
npomsxoga U AMHaMMKaTa Ha CBNAYMLHUTE NPOLIECU, KaKTO U 3a OLEHKa
Ha Mpou3TUYalMTe OT TAX ONacHOCTU. B HacToswoTo uscnenBaHe e
nanonssaH metod DINSAR 3a yctaHoBABaHe Ha gedopmaumm Ha 3eMHaTa
NOBbPXHOCT B panoHa Ha CeBepHoTOo YepHomopue Ha Bbbnrapus ¢ uen
onpegensHe Ha paloHW C perucTpupaHum gedopMaumm Ha 3emHaTta
NMOBBLPXHOCT U MAEHTUULMPAHE Ha NPOTMYALLM CBMAYMLUHW MPOLECH.
JlokanuampaHuTe cBnaynwia, KakTo BeYe perncTtpupaHuTe, Taka Wu
noteHuManHn morat ga 6baaT u3cnegBaHuM C NOMOLLTA Ha u3rpageHa
nokanHa reognHammyHa GNSS wMpexa 3a TAXHOTO  MpPeuunsHo
HabnogeHne. 3a uenta CbLBMECTHO Ce aHanuaupaT pesynrtatu oT
nposegeHuTe oT astopute npe3 2019r. n 2020r. TepeHHN Npoy4BaHUs U
pesyntatu oT obpaboTtka Ha Habop oT SAR pgaHHM. Bb3 ocHoBa Ha
nosiyyeHuTe pesyntaTu MOXe [a ce 3akfiuyu, Ye u aBata U3nonssaHu
N3TOYHMKA OT JaHHW BOAAT 4O NogobHu pesynTtaTn (npemecTBaHusTa ca B
AnanasoHa Ha CaHTUMETPU) N Te NOTBbPXKAaBaT LUSNOCTHOTO NoBedeHue
Ha u3cnegBaHuTe cBnauyvwa. Pasnuknte mexagy Tax morat ga 6bpar
06siICHEHM C ronemust 6po BbHLUHN hakTopK, BNUSIELLM BbPXY AAHHUTE 3a
SAR, Kato pacTuTenHocT u BpemeBa gekopenauus. Npu cbnoctaBsHe Ha
Apata metoga TpsibBa ga ce B3eme npeaBua, Ye CTOMHOCTUTE Ha
enemMeHTuTe Ha nHTepdepomeTpudHnTe nsobpaxenunsa (IFl) cbotTBeTcTBaT
Ha MHoro no-ronama nnouw, (14 M. Ha 14 M. pa3mep Ha NUKcesn), AoKaTo
GNSS ce oTHaca oo oTAENHN TOYKM.
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AGcTpakT

AHTPOMNOreHHOTO Bb3AEWCTBME HA MUHHATaA MHOYCTPUS BbPXY OKONHaTta
cpepa ce Habnwogaesa no uenus ceAT. [Npe3 nocnegHuTe gecetTuneTus
HAKONKO MWHHO4OOMBHM panioHM W CbOTBETHUTE Aena 3a oTnagbun B
Bbnrapus ce HabnogasaT 3a NpoTMYaLLMTE NPOLECU Ha peKkynTueaumsa B
Tax. B Tasm paborta ce cnpsaxve Ha wu3cneaBaHe W nocneaBallo
HabngeHne Ha eKONOrMYHNA CTaTyC Ha €AMH OT Hal-BaXXHUTE panioHun 3a
NpPou3BOACTBO Ha Me[ 3a cTpaHaTa Hu - MegeT. Llenute Ha HacTosiwarta
paborta ca: (1) Aa ce aHanuanpaT MHOroCneKTpanHy CNbTHUKOBU JaHHU 3a
nepuoga 1972 - 2011 r., 3a ga ce oueHWN 3aMbpcsiBaHETO Ha OKOfHaTta
cpefa OT MMHHa OEeWHOCT B paloHa Ha OTKpUTUSA pyaHuK MepeT BbB
BpemMeTo, (2) pga ce [okaxe, 4Ye C MomowTa Ha AUCTaHUMOHHUTE
n3cnenBaHus U HabnOeHMss MOXe da Ce HanpaBu KOMIMMEKCHa oueHKa
Ha BBb3OENCTBMETO BBLPXY OKonHata cpena. Cnep npeycrtaHOBSABaHE Ha
ekcnnoatauusTta Ha pyaHuk Meget npe3 1994 r. e cb3gageHa v 3anoysa
nporpaMa 3a pekynTuBauus Ha nodBeHaTa MokpuBKa M xugporpadckaTa
mpexa. OT 1995 r., 3a Ham-manko 15-roguweH nepuon, MNOCTOsIHHA
3agadya e npocnegsBaHeTo Ha Te3anm pgenHoctu. Cuutame, 4e
paskpuBaHeTO Ha MNOTeHUMana Ha MHOrocnekTpanHUTe CrhbTHUKOBMU
n3obpaxeHus, aHanuanpaHM BbB BPEMETO, LIe nNpeaocTaBu LEHHA
MHopMauusa 3a Bb3OEWCTBMETO HA MHOrorogvMliHata MWHHA AeNHOCT
BbpXy OKonHata cpega. EgHa oT nbpBUTE CTBLNKr € M3MNON3BaHETO Ha
METOAM 3a YCTaHOBSIBaHE Ha NOCTeneHHaTa MpoMsiHa 3a OueHKa Ha
KPaTKOCPOYHUTE PEKYNTUBALMOHHM OEWHOCTM 4pe3 wu3cnenBaHe Ha
CbCTOSIHMETO Ha pacTuTenHaTta NokpMBKa B panoHUTE OKOMO pyAaHuka. 3a
Ja U3NbnHMM Tasu 3agada 6saxa nanonssaHu gaHHm ot Landsat TM/ETM+,
CbY€TaHM C [OaHHMTE OT MpOoBeAeHUTe Ha MSACTO u3mMepBaHus. 3a
obpaboTka Ha paHHUTE 6sXxa NPUNOXEHU HAKONKO MeToda, KakTo
cTaHOapTHUTE CTaTUCTUYECKN 0bpaboTku, nonobpsisaHe Ha
n3o00paXeHNeTo WM CUHTE3 Ha [daHHUTe, Taka W HOBM MeToau 3a
KOHTponupaHa knacudukaums. [lonydeHute pesyntatyv nokas3eart, 4e
M3NOM3BaHMTE [OaHHM WU NPUNOXEHUAT noaxod Cca MOofes3Hn B
HabnaeHMeTO Ha OKonHaTa cpeda M MKOHOMWYECKM W3rogHu 3a
KOMMaHusiTa, OTTOBOPHA 3@ EKONOMMYHOTO CbCTOAAHNE Ha perMoHa.
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AbcTpakT

Livingston Island is an Antarctic island in the Southern Ocean, part of the
South Shetlands Archipelago. The Bulgarian base "St. Kliment Ohridski” is
located on the Hurd Peninsula some 130 m from the shores of the inner
bay Emona. In this study we use data from the Sentinel-1 satellite
constellation to produce velocity maps, covering few key outlet glaciers.
During this research used were Sentinel-1 data in GRD format with HH
polarisation. We followed the processing workflow described by
international scientific community to derive ice velocity maps from pairs of
SAR images using the SNAP software. In this paper are presented results
for glaciers found in Livingston Island and the ice velocity extracted along
the two flow line transects/longitudinal and transverse profiles. This study
provides a first demonstration by authors of the operational radar satellites
capacity to map and thus providing frequent and timely monitoring of the
ice sheet flow as well as to monitor the dynamic evolution of the glaciers
around the Bulgarian base "St. Kliment Ohridski”
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AbGcTpakT
The purpose of this study is to provide new means for analysis and
assessment of current geo processes in the active landslide located in
“Fish-Fish” residential area, northern Black Sea coast of Bulgaria in order
to mitigate the risks of natural and anthropogenic origin. In recent
decades, starting in 2002, the study region has been subject of several
calamity events such as landslides, earth masses collapse, etc. To this
end, it is essential to prepare risk management plans using information of
high quality and regularly monitor the most vulnerable areas in this zone in
advance. In this paper presented is the developed local geodatabase for
the investigated site consisting of several layers all of them related to the
modelling of the processes such as erosion, sea abrasion, etc.. This
modelling is based on large variety of sources - terrain investigations,
remotely sensed data from satellites and unmanned aerial systems (UAS).
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