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Abstract

Wildfires are a common disturbance factor worldwide, especially over the last decade due to global
climate change. Monitoring postfire forest regrowth provides fundamental information needed to enhance
the management and support of ecosystem recovery after fires. The purpose of this study is to propose an
algorithm for postfire forest regrowth monitoring using tasseled-cap-derived indices. A complex approach
is used for its implementation, for which a model is developed based on three components—Disturbance
Index (DI), Vector of Instantaneous Condition (VIC), and Direction Angle (DA). The final product—
postfire regrowth (PFIR)—allows for a quantitative assessment of the intensity of regrowth. The proposed
methodology is based on the linear orthogonal transformation of multispectral satellite images—tasseled
cap transformation (TCT)—that increases the degree of identification of the three main components that
change during a fire—soil, vegetation, and water/moisture—and implies a higher accuracy of the
assessments. The results provide a thematic raster representing the intensity of the regrowth classes, which
are defined after the PFIR threshold values are determined (HRI—high regrowth intensity; MRI—
moderate regrowth intensity; and LRI—low regrowth intensity). The accuracy assessment procedure is
conducted using very-high-resolution (VHR) aerial and satellite data from World View (WV) sensors, as
well as multispectral Sentinel 2A images. Three different forest test sites affected by fire in Bulgaria are
examined. The results show that the classified thematic raster maps are distinguished by a good
performance in monitoring the regrowth dynamics, with an average overall accuracy of 62.1% for all three
test sites, ranging from 73.9% to 48.4% for the individual forests.
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Abstract

Although wildfires are a common disturbance factor to the environment, some of them can cause
significant environmental and socioeconomic losses, affecting ecosystems and people worldwide. The
wildfire identification and assessment of their effects on damaged forest areas is of great importance for
provision of effective actions on their management and preservation. Forest regrowth after a fire is a
continuously evolving and dynamic process, and the accuracy assessment of different remote sensing
indices for its evaluation is a complicated task. The implementation of this task cannot rely on the
standard procedures. Therefore, we suggested a method involving delineation of dynamic boundaries
between conditional categories within burnt forest areas by application of spectral reflectance
characteristics (SRC). This study compared the performance of firmly established for fire monitoring
differenced vegetation indices—Normalized Difference Vegetation Index (dNDVI) and Normalized Burn
Ratio (dNBR) and tested the capabilities of tasseled cap-derived differenced Disturbance Index (dDI) for
post-fire monitoring purposes in different forest environments (Boreal Mountain Forest (BMF),
Mediterranean Mountain Forest (MMF), Mediterranean Hill Forest (MHF)). The accuracy assessment of
the tree indices was performed using Very High Resolution (VHR) aerial and satellite data. The results
show that dDI has an optimal performance in monitoring post-fire disturbances in more difficult-to-be-
differentiated classes, whereas, for post-fire regrowth, the more appropriate is dNDVI. In the first case,
dDI has an overall accuracy of 50%, whereas the accuracy of dNBR and dNDVI is barely 35% and 36%.
Moreover, dDI shows better performance in 16 accuracy metrics (from 17). In the second case, dNDVI
has an overall accuracy of 59%, whereas those of dNBR and dDI are 55% and 52%, and the accuracy
metrics in which dNDVI shows better performance than the other two indices are 11 (from 13). Generally,
the studied indices showed higher accuracy in assessment of post-fire disturbance rather than of the post-
fire forest regrowth, implicitly at test areas—BMF and MMF, and contrary opposite result in the accuracy
at MHF. This indicates the relation of the indices’ accuracy to the heterogeneity of the environment.
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Abstract

Monitoring post-fire forest disturbances and subsequent recovery is vital for the management and
preservation purposes of the forest ecosystems. This study aimed to assess forests’ damages and regrowth
dynamics after fire using remotely sensed data and to compare its reliability for post-fire monitoring in
different forest environments. This paper compared forest regrowth dynamics applying selected spectral
indices — Differenced Normalized Difference Vegetation Index (dNDVI), Differenced Normalized Burn
Ratio (dNBR), and Differenced Disturbance Index (dDI). The post-fire environmental impact and
recovery processes were performed on the territory of the three fires in Bulgaria — Ardino, Bistrishko
branishte, and Perperek.
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Abstract

The aim of this study is assessing the impacts and monitoring the condition and recovery processes of
forest ecosystems after fire based on remote aerospace methods and data. To achieve this goal, satellite
imagery in microwave and optical range of the spectrum were used. A hybrid model for assessing the
instantaneous condition of forest ecosystems after fire that uses parallel data from optical and Synthetic
Aperture Radar (SAR) was developed. Based on the three Tasseled Cap components (Brightness-BR,
Greenness-GR and Wetness-W), a vector describing the current condition of the forest ecosystems was
obtained and used as input data from the optical range. Results obtained by implementation of the
proposed approach show that the integrated composite images of VIC and SAR represent the degree of
recovery.
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Abstract

The aim of this study is to monitor the post-fire recovery of forest ecosystems on the basis of remote
aerospace methods and data. To achieve this goal, a hybrid model for studying the dynamics of recovery
processes of forest ecosystems after fire was developed. Based on the Greenness Tasseled cap component,
Normalized Differential Greenness Index (NDGI) was obtained and used as input data in combination
with vegetation indices (NDVI, MCARI2). NDGI is an index for vegetation dynamic assessment based on
orthogonal transformation of satellite images from Sentinel-2. NDGI shows the vegetation dynamic
change depending on temporal periods. The values of this index range from +1 to -1. Using NDGI
assessment can be made of negative and positive changes of the vegetation. This study uses a new
approach for forest ecosystems assessment, based on this index using the Greenness component obtained
from orthogonalization of satellite images in combination with generated vegetation indices (NDVI and
MCARI2). Optimization of model performance and automatization of Sentinel-2 MSI data processing
were conducted. Sentinel-2 MSI model for orthogonalization of multispectral data was used for Tasseled
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cap transformation. Results obtained by implementation of the proposed approach show that the integrated
composite images of NDGI, NDVI and MCARI2 represent the condition of forest ecosystems.
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Abstract

Wildfires are natural processes in the ecosystem, some of them causing significant environmental
disturbances. The remote aerospace methods and data can provide an efficient, easy and cost-effective tool
for monitoring the recovery of burnt forests which is an essential task in the ecological research. The aim
of this study is to monitor post-fire forest regrowth introducing an approach using the tasseled cap derived
Disturbance Index (DI), Vector of Instantaneous Condition (VIC) and Direction Angle (DA). The high
accuracy of the methodology is based on the linear orthogonal transformation of multispectral satellite
images (Tasseled cap transformation (TCT)), which increases the degree of identification of the three
main components changing during fire — soil, vegetation and moisture. The proposed method was tested
on the territory of three test fires with different forest environments, located next to Bistritsa, Ardino, and
Perperek, Bulgaria. For the purpose of post-fire regrowth monitoring Landsat and Sentinel-2 satellite
imageries have been used for the study period — 2012-2022. For the purpose of validation very high
resolution (VHR) satellite data have been used that include World View (2/3) and GeoEye (1) sensors as
well as aerial images. Results obtained by the implementation of the proposed approach represent the
post-fire regrowth dynamics. The DA follows the change trends of the VIC, however, more clearly
represents the changes of the Greenness TC component for the studied period.
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CrankoBa, H. MOHUTOPHHT Ha BB3CTAaHOBSIBAHE CIIe/l TOPCKHU MOXKap ¢ m3moy3BaHe Ha Direction Angle.
Proceedings SES 2023, Space Research and Technology Institute Bulgarian Academy of Sciences, 2023,
ISSN:2603-3313, 281-285.
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AOcTpakT

W3BbpiIeH € MOHMUTOPHUHT Ha BB3CTAHOBUTEIHHUTE IPOLECH CIel TOPCKH MOoXKap C HM3MOJI3BaHE Ha
nonydenus: upe3 tasseled cap ungexc — Direction Angle (DA). O0ekThT Ha M3CIEABAHE CE HAMHpPA B
CeBepoustounute Pomorm, B 6am3oct a0 c. UepuwoBuu (obmact Kbpmkanu), bearapus, kpaero mpes
2012 r. m30yxBa ropcku moxkap. M3pbpmieH e 10-ropumieH MOHHUTOPHHI Ha BH3CTAHOBSBAHETO CIIET
ropckus noxap (2012-2022 r.).
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AocTpakT

Lenra Ha HacTosmaTa paboTa € OLIEHKA Ha CTETEHTa Ha yBpEKAaHE Ha TOPCKH €KOCUCTEMH CIIel] MoXKap
Ha Oa3ara Ha JUCTAHIIMOHHM AaepPOKOCMHUYECKH METOJAM M JaHHW. V3Mon3BaHU ca CI'BTHUKOBH
m3oopakenns ot Sentinel-2A u Terra MODIS. 3a nenra Ha H3ClIeIBAaHETO C€ U3BBPIIBA MIPOCIICAIBaHE HA
CBCTOSIHUETO W CTEIEHTa Ha YBPEkJTaHEe HA TOPCKU EKOCHCTEMH CIIe]T MOKap Ha TEPUTOPHITA Ha MoXKapa
ot 24/08/2017r. B paiiona Ha c¢. Crapa Kpecna. bmaromapenme Ha MOAXozsiiaTa IPOCTPaHCTBEHA
pasmenurenHa crnocoOHOCT Ha Sentinel-2A e HampaBeHO NPENM3HO JeQHUHUpAHE HA TPaHUIUTE Ha
u3ropsiata ot mnoxkapa tepuropus. VM3nona3saHu ca KOMIIO3UTHU H300pakeHUs OT ceH3opa Sentinel 2A ot
cnenuuTe natu — npeau noxkapa (07/08/2017r.) u cnen noxkapa (06/09/2017r.). 3a menra Ha U3CICIBAHETO
¢ HampaBeHa knacupukanust Ha 6azata Ha ANBR nim 1. Hap. ,,burn severity map” Ha TepuTopusTa Ha
IsUIaTa OMOoXAapeHa IUIOII KaTo ca NeUHUPAHU YeTHPHU Kilaca CIIOpe] CTEMEeHTa Ha U3rapsiHe — BHCOKa,
Cpe/lHa, HUCKA W He3aCETHATH.
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IPY>KECTBO 110 €KOJIOTUYHO HHKEHEPCTBO U Olla3BaHe Ha OKoyHaTa cpena, 2023, ISSN:1311-8668, 44-51.
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Abstract

Forest fires are an increasing problem for European Union countries located in the southern parts of
Europe. Climate change is believed to be one of the main reasons of the fires. Since field research requires
both time and money and is focused on a specific fire-affected area, the aim of this paper is to present an
alternative approach using remote sensing methods to assess post-fire ecological effects. An overview of
existing remote sensing methods used to assess the consequences and post-fire ecological effects is
reviewed. Remote sensing methods have great potential for studying the heterogeneity and spatial
distribution of burned areas. Satellite data allow researchers to conduct multi-scale and spatially detailed
analyzes of fires in terms of topography, structure, and vegetation before and after the fire.
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Abstract

The aim of this work is to develop a thermal model of waste disposal sites /WDS/ as a part of the
complex analysis of the WDS using Landsat satellite images. In the paper an integrated thermal model of
WDS is proposed. In the model a lot of thermal parameters such as temporal temperature variations of
WDS surface, thermal risks, epicenters and thermal isolines, temperature forecasting, and thermal
stabilization are included. The temporal temperature variations as seasonal and chronological changes are
represented. The following approaches are proposed: assessment of the fire risk and the decay risk in
WDS through calculating the surface temperatures; detection of the thermal isolines and the thermal
epicenters; estimation of the temperature stabilization and the time stabilization in the WDS. An algorithm
for applying the images as time-series of temperatures in the surroundings of the specified WDS for the
specified thermal characteristics of the WDS and displays the thermal model of the landfill. A method of
converting the sensor data into the temperature values, the methods of regression analysis (the estimation
of the regression line, the estimation of periodic and trend components of the temperature time- series), the
limit filtering method, method of risk assessment of fires and decay in WDS are presented and applied.
The proposed methods and algorithms are tested for two WDS near Moscow — Kutchino and Torbeevo.
The general classification of the thermal characteristics of the WDS is presented.
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Abstract

In this paper, Haar's generalized wavelet functions are applied to the problem of ecological monitoring by
the method of remote sensing of the Earth. We study generalized Haar wavelet series and suggest the use
of Tikhonov's regularization method for investigating them for correctness. In the solution of this problem,
an important role is played by classes of functions that were introduced and described in detail by I.M.
Sobol for studying multidimensional quadrature formulas and it contains functions with rapidly
convergent series of wavelet Haar. A theorem on the stability and uniform convergence of the regularized
summation function of the generalized wavelet-Haar series of a function from this class with approximate
coefficients is proved. The article also examines the problem of using orthogonal transformations in Earth
remote sensing technologies for environmental monitoring. Remote sensing of the Earth allows to receive
from spacecrafts information of medium, high spatial resolution and to conduct hyperspectral
measurements. Spacecrafts have tens or hundreds of spectral channels. To process the images, the device
of discrete orthogonal transforms, and namely, wavelet transforms, was used. The aim of the work is to
apply the regularization method in one of the problems associated with remote sensing of the Earth and
subsequently to process the satellite images through discrete orthogonal transformations, in particular,
generalized Haar wavelet transforms. General methods of research. In this paper, Tikhonov's
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regularization method, the elements of mathematical analysis, the theory of discrete orthogonal
transformations, and methods for decoding of satellite images are used. Scientific novelty. The task of
processing of archival satellite snapshots (images), in particular, signal filtering, was investigated from the
point of view of an incorrectly posed problem. The regularization parameters for discrete orthogonal
transformations were determined.
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Abstract

Wildfires are a common disturbance factor, while climate change is thought to be one of the main causes
of the fires. The detection of disturbance and post-fire recovery monitoring are vital for ecological
research. This article aims to provide a review of current research of post-fire recovery monitoring based
on remotely sensed data. While a close relationship between vegetation indices (VIs) and physiological
parameters of vegetation has been established, VIs have become the main tool for assessing and
monitoring vegetation status. Research on the effects and recovery from fires has been conducted by a
number of authors, with VIs being used mainly in the methodologies. Tasseled Cap Transformation (TCT)
method is also used to assess the state of the ecosystem before and after a fire. When viewed in series,
Disturbance Index (DI) images provide an immediate way to recognize the pixels of the forests affected
by the fire, different from those characteristics of the normal state of forests. The incorporation of various
remote sensing data with field data is able to support the monitoring of post-fire effects and forest
recovery.
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Abstract

Alepu marsh is a protected area in the category of natural landmarks, part of the Ropotamo Ramsar site
and sand dunes Alepu. It is situated on the Bulgarian Black Sea coast, within Burgas Province, south of
the resort town of Sozopol. It is also situated within the territory of the protected area of the European
ecological network Natura 2000 under the Birds directive — Ropotamo Compex. Alepu marsh is covered
with reeds and other swamp vegetation. The area is habitat for many rare animals and plant species. The
main problem of this area is the overgrowing with reeds and the gradual swamping that leads to reduction
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of the open water areas in the protected area. This leads to the loss of valuable habitats, and respectively
their inhabiting animal and plant species. In the study paper assessment of the dynamics of the marsh for a
period of eight years (2013-2020) was done. Data from Landsat 8 and Sentinel 2 were used. Classification
of NDVI was made for this study period. Sentinel 2 data were also used to apply an orthogonal
transformation model that classifies and analyzes the processes associated with the dynamics of change
affecting the main components of the earth's surface: soil, water and vegetation. The NDGI model was
also used, which evaluates the dynamics of the vegetation in the marsh. The results obtained show a
monitoring of the wetland for a sufficiently long period of time, which gives an idea of its condition and
the need to take the necessary conservation measures for its protection.
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Abstract

In this paper a study of forest vegetation in the territory of East Rhodope based on satellites, GPS and
other terrestrial data is presented. The local areas of forest communities in classes and their distribution
depending on the topography are defined. In this study we analyzed the Normalized Deferential
Vegetation Index (NDVI) between forest classes. The study is the result of cooperation between
specialists from SSTRI-BAS and Sofia University. This study is the initial stage of a comprehensive
research on the dynamics and development of natural systems in Bulgaria.
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Abstract

Wildfires considerably disturb the structure and forest ecosystem functioning. The disturbances estimation
as well as the extent of damage to the soil and vegetation soon after the fire is crucial information for
planning of restoration efforts. Because of the financial resources needed for field work and the
involvement of experts, remote aerospace methods and data are extensively employed in monitoring
ecological research. The aim of this paper is to assess postfire forest disturbances and initial regrowth
processes using the tasseled cap derived Direction Angle (DA). DA is an index introduced by the authors
in previous research — the angle between the Greenness component from the TCT (tasseled cap
transformation) and VIC (Vector of Instantaneous Condition). The proposed method is based on linear
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orthogonal transformation of multispectral satellite images and is characterized with higher accuracy
compared to standard methodologies using vegetation indices. The higher accuracy of the methodology is
based on the linear orthogonal transformation of multispectral satellite images (TCT), which increases the
degree of identification of the three main components changing during fire — soil, vegetation, and
moisture/water. The methodology proposed in this paper is characterized by high accuracy in assessing the
recovery of undergrowth, that is difficult to differentiate using standard monitoring methodologies based
on vegetation indices. The DA raster images show the direction of change of the green tasseled cap
component (TCG) relative to the VIC, which allows to estimate the degree of recovery of the vegetation
component for different moments of the study period. The variations observed in DA values illustrate the
pattern of the green component at various points during the investigation period, enabling the assessment
of disturbances and the monitoring of regrowth processes. The test area is located in the Middle
Rhodopes, near the village of Hvoyna (Smolyan region), Bulgaria, where on 28/08/2023 a wildfire broke
out. 1,500 decares have been burnt by the fire, including deciduous and coniferous forest. The wildfire
affected 100-130 years old black pine (Pinus nigra) forests.
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Wpanosa, U., CrankoBa, H., Cnacosa, T. M3non3BaHeTo Ha WHICKCH 3a MOHUTOPHUHT Ha IUIABAIIHUTE
TPBCTUKOBU OCTpoBH B e3eporo CpeObpHa mo ganHu oT Sentinel 2. Proceedings SES 2023, Space
Research and Technology Institute Bulgarian Academy of Sciences, 2023, ISSN:2603-3313, 193-198.

JIMHK KBbM IIYOJIUKANMSATA

AOcTpakT

MOHHTOPYHTHT M1 WHBEHTApU3aIMATA HA BIAKHUATE 30HU Ca BAKHU 32 YIIPABIEHUETO HA TEXHUTE PECypCH
M 3ala3BaHETO WM KaTo YCTOMYMBA MECTOOOWTAHHS 32 PEIAKM M CBETOBHO 3aCTPAIllEHH BHIIOBE.
Wzcnenpannara B paboTara ca CBBp3aHH ChC MPIIIOKEHUETO HA WHACKC KIACHU(PHUKAIUSI 32 MOHUTOPHHT
Ha IJIaBalllUTe TPHCTUKOBH OCTpoBH B e3eporo CpeObpHa. [lmaBammre TPHCTUKOBH OCTPOBH UMAaT
M3KJIFOUMTEIIHO BaXKHO 3HAUCHHE KaTO MECTOOOMTAaHHUS HA CBETOBHO 3acCTpAIllCHHM BHJIOBE NTHUIM. Te ca
VHUKaIHU 32 EBpoma MectooOuTaHus, MPEACTaBeHN eAMHCTBEHO B e3epoTo CpedbvpHa u Jlenrara Ha p.
JlyHaB. 3a u3BbpIIBaHE HA MOHUTOPHHIAa Ha MECTOOOUTAHMATA CE M3II0JI3BA €MHCTBEHATA Bh3MOXHOCT,
KOSITO TPEIOCTABIT BHUCOKOTCXHOJOTMUHUTE METOJU, Oa3WpaHH Ha JUCTAHIIMOHHM H3CICABAHHUS OT
KOCMOCA C TIOMOIITA Ha CEH30PU C MOAXOMASIIHN 3a LIeJITa HapaMeTpy Ha pETUCTPUPAHUTE OT TAX NaHHU. 3a
LIENTE Ha M3CIEABAHETO Ca W3IMON3BaHM CIIbTHHKOBY naHHU OT Sentinel 2 A/B (Komepaukyc, EKA) c
MTOMOIITa Ha KOWUTO Ca TMOJYYEHW PEe3yNITaTHUTE 3a JUHAMHKATa Ha PACTUTEIHOCTTa BBPXY IUIABAIIUTE
TPBCTUKOBHU OCTPOBH B €3€pPOTO.
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Ivanova, I., Spasova, T., Stankova, N. Using Sentinel-2 data for efficient monitoring and modeling of
wetland protected areas. Proc. SPIE 12786, Ninth International Conference on Remote Sensing and
Geoinformation of the Environment (RSCy2023), 12786, SPIE, 2023, ISSN:0277786X,
DOl:https://doi.org/10.1117/12.2681790, 127861U-1-127861U-8. SJR (Scopus):0.17.
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Abstract

Wetlands are ecologically vital habitats that play a crucial role in supporting biodiversity and providing
essential ecosystem services. They are considered to be among the most productive ecosystems on the
planet that provide numerous benefits. For the purposes of this study, Straldzha Complex Protected Area,
Bulgaria was chosen as the object of investigation. Straldzha Complex Protected Area includes a reservoir
and surrounding wetlands and meadows, the remains of the eastern part of the former Straldzha Plateau
(the largest plateau ever in Bulgaria). The wetland is sensitive to human activities, related to the water
management and unsustainable use of the former plateau as agricultural land. For the purposes of this
study, data from Sentinel-2 satellite of the European Space Agency were used. The monitoring was carried
out during the study period 2017 — 2022. An index-based classification was used in the study, utilizing
NDVI, NDWI and MSAVI2 indices for classifying the contents within the wetland's boundaries. NDGI
model was applied as well, evaluating the vegetation dynamics in the marsh. The obtained results showed
successful mapping and monitoring of wetlands. The wetlands are of high importance and should be
protected and conserved to maintain the benefits they provide to the environment and society. The data
and results of this research will be able to serve Destination Earth (DestinE), which is an ambitious
initiative of the European Union to create a digital model of the Earth that will be used for monitoring the
effects of natural and human activities on our planet, prediction of extreme events and adapting policies to
the climate challenges. The data and models will serve the Bulgarian initiative for the construction of the
Digital Twins, which is being pilot developed in the department of Aerospace Information, Space
Research and Technology Institute — Bulgarian Academy of Sciences. Open Data were used in this study,
with the aim of promoting the Open science policy and FAIR principles as much as possible.
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Spasova, T., Gotchev, D., Ivanova I., Stankova, N. Monitoring of Short-Lived Snow Coverage Based on
Aerospace Data on Svalbard in Norway. Proceedings SES2018, Space Research Technology Institute -
Bulgarian Academy of Sciences, 2018, ISSN:2603-3313, 306-315.

JIMHK KBM ITyOJIMKANUsITa

Abstract

The mapping of snow covered areas and wet snow dynamics in the Arctic is important for many
applications such as flood forecasting, snow drain modeling, water supply for irrigation and hydroelectric
power plants, weather forecasts, and climate change understanding. Year-round snow cover monitoring
through land surveys is almost impossible in the Svalbard area, aerial photography surveys are also
insufficient due to the specific conditions of sunshine. Due to the presence of cloud cover and different
climatic conditions, the snow cover information is insufficient or very limited. Microwave images have
the advantage over visible and NIR techniques as they are sensitive to changes in surface moisture and
thus provide useful information about changes in their physical states. The study evaluates the usefulness
of C-band SAR images for data mining only for wet snow from other surfaces, but also uses optical
indices and indicators. TCT (Tasseled Cap Transformation) was used as a moisture indicator, as well as
NDVI (Normalized Difference Vegetation Index), which was used to quantify the presence or absence of
vegetation during wet snow periods or after melting. The subject of the study is the dynamic during the
different seasons in Svalbard, Arctic. The objects were analyzed and mapped according to the European
Space Agency (ESA) data acquired by sensors Sentinel-1 SAR, Sentinel 2 MSI and GIS. Results have
been obtained for changes in snow coverage during the spring-summer transition and its dynamics. The
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data used is with high time-spatial resolution, which is an advantage when looking at the snow cover. The
changes of the environmental objects are shown with different processing approaches. The results clearly
show that snow melting can be registered by using SAR data via different polarization, TCT and NDVI.
The effect of the research on aerospace data and technology enables us to obtain different digital models,
structuring and analyzing results excluding the subjective factor.
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Richter, A., Kazaryan, M., Shakhramanyan, M., Nedkov, R., Borisova, D., Stankova, N., Ivanova, I.,
Zaharinova, M. Quality enhancement of satellite images and its application for identification of
surroundings of waste disposal sites. Proc. SPIE 10444, Fifth International Conference on Remote Sensing
and Geoinformation of the Environment (RSCy2017), 10444, SPIE, 2017, ISSN:0277-786X,
DOl:http://dx.doi.org/10.1117/12.2277309, 104441N-1-104441N-7. SJIR:0.228.

WNunexcupana B: SCopus
JIuak kM myOnukanumsaTa: https://doi.org/10.1117/12.2277309

Abstract

The paper proposes a method for fuzzy interactive enhancement of objects identification in the image
which allows identifying hidden or no defined details and objects in the images. The application of the
method and its difference from other image enhancement techniques are shown. The paper presents the
algorithm and describes the basic processing procedures (sampling, scaling, convolution, contrast). The
main processing parameters (increasing and reduction of dimensions, convolutions, brightness, and
thresholds contrast) are demonstrated. The results from the applied algorithm are explained on an example
related to landfill Kutchino in the Moscow region, on the satellite images with low and high spatial
resolution.
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CrankoBa, H., ABetucsH, JI. MOHUTOPUHT Ha CHCTOSIHMETO W BH3CTAHOBUTEIHHUTE IPOIECH CIIE] TPH
TOPCKHU TMOKapa B bwirapus ¢ u3mnosi3BaHeTo Ha gucTaHnuoHHu meroau. ['eorpad, VII — VIII, 7, CHI]
,boirapcku reorpadcku nopran — ['eorpag BI', 2023, ISSN:2534-949X, 62-68.

JIMHK KbM ITyOIUKAIUATA:
https://geograf.ba/sites/default/files/emagazine/emagazine2023.pdf

AbcTpakT

I'opckute moxapu ca Bce mo-roisiM npobsem 3a crpanute oT EC, pasnonoXeHu B IOXKHHUTE 4acTU Ha
EBporma, kaTo U3MEHEHHETO Ha KJIMMaTa ce CMsATa 3a €HAa OT OCHOBHUTE NPUUYMHM 3a MTOBHUILABAHETO Ha
TexHust Opoil. I'opckuTe mokapu ca MPUPOAHH €KOCHCTEMHH MPOIECH CHhC 3HAYUTETHO BH3ACWCTBHE
BbpPXY OKOJIHAaTa Cpela, 3aTOoBa HABPEMEHHOTO MM OTKpUBaHE, KAaKTO M MOHUTOPUHIBT Ha
BB3CTAHOBUTEJIHUTE IIPOLECH Ca MXU3HEHOBAXHU 3a EKOJOTMYHMUTE WU3CienBaHus. ExosoruyHure
MOCNIEACTBAA OT TOPCKHUTE IIOKapH Ca MHOTOCTpAaHHHM — o0O0Oe3/ecsiBaHe W epo3usi Ha TOYBHUTE;
YHUILIO)KABaHE Ha YHUKAIHU HAXOAMINA HAa PEAKH, 3allUTEHU BUJOBE U CHAEMUYHU BUJOBE,
OorpaHnyYaBaHe Ha OHMOJOTMYHOTO pa3HOOOpasue; BIIOIIABAHE HAa CAHUTApPHOTO CHCTOSHHUE HA TOPHTE;
MPOMsIHA Ha BOJHHA OTTOK, HAapylllaBaHE HA TOIUIMHHMS W BOJHMS OallaHC HAa EKOCUCTEMUTE; HapylllaBaHe
Ha 1ukbena Ha CO2 B mpupojata. JJMCTaHIMOHHUTE Aa€pPOKOCMHMUYECKH METOIAU Ca MHCTPYMEHT, KOMTO
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urpac pois B UCTUPHU PAa3UYHU HANpaBJICHUS: IPOTHO3UpPaHEe, MOHUTOPUHT, KaprorpadupaHe Hu
BB3CTAaHOBSIBAHE Ha W3TOpENUTe IUTOMM. B KoMmOmHaimms ¢ Obp30 paspuBammre ce ['eorpadcku
napopmarmonan cucteMu (I'MC), TUCTAaHITMOHHWTE W3CIICABAHUS TMPEAOCTABAT BB3MOKHOCTH 3a
Ch3/IaBaHEe Ha CKOJOTHMYHH MOJEIHM B IIMPOK Mamad — u3ydaBaHe Ha MOCICICTBHATA CIE]| MOXKAPHUTE
e(eKTH W BBH3CTAHOBUTEIIHUTE IMPOIECH, MPOTHYAIIA B €KOCHUCTEMa CJIC] MOXKap. ASpPOKOCMHYECKUTE
JUCTAHIIMOHHA METOJM Ca BHCOKOTEXHOJOTMYEH WHCTPYMEHT 3a HAJCKJICH U Mallad0eH MOHUTOPHHT Ha
BB3CTAaHOBUTCIHUTE IMPOLECH, MPOTHYAIIM B TOPCKUTE CKOCHUCTEMH Ciell TMoxkap. MOHHMTOPUHT'HT Ha
BB3CTAHOBSIBAHETO HA M3rOPEIUTE TOPCKU EKOCHUCTEMH € TMO-TPYJACH B CPaBHEHHE C HICHTHU(QUIIMPAHETO
WM, OCHOBHO 3apaji MO-MaJKHs Manad Ha Bh3CTAHOBEHUTE YYACTHIM, CPABHEHHU ¢ 00IIaTa IUIOII, KaKTO
W 3apaju enBa 3a0enexruMaTa MpoMsiHa B CHTHATYpaTa B HAYaIHUTE Bh3CTAHOBUTEITHU CTAITH.
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remote sensing and chlorophyll fluorescence. Proceedings Volume 13191, Remote Sensing for
Agriculture, Ecosystems, and Hydrology XXVI; 131910V, SPIE, 2024,
DOl:https://doi.org/10.1117/12.3031486, SJR (Scopus):0.15.
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Abstract

Chlorophyll fluorescence refers to the emission of light by chlorophyll molecules when they are excited
by absorbed light. Chlorophyll is the pigment responsible for photosynthesis — the process through which
plants and other photosynthetic organisms convert light energy into chemical energy. The intensity of
chlorophyll fluorescence can vary based on geographical latitude as well as other environmental factors.
In Antarctica, where the extreme climatic conditions define the ecosystem, mosses are one of the few
land-based organisms that can survive and thrive. The Antarctic Peninsula is especially known for its
sparse but resistant vegetation, including several moss species that have adapted to extreme conditions like
low temperatures, intense ultraviolet (UV) radiation, and repeated freeze-thaw cycles. These mosses are
essential for maintaining the ecological balance in the region and offer important insights into how
extreme environments affect plant physiology. This research aims to compare the spectral properties of
mosses and lichens, with a focus on differences in their fluorescence intensity on Livingston Island,
Antarctica, during the summer season. Field research in Antarctica was carried out in order to validate
data obtained from Sentinel 2 MSI satellite images, drone photography, and photogrammetry. A
spectrometer was used to analyze the visible spectrum ranging from 380nm to 780nm, corresponding to
the spectral ranges utilized by the Sentinel 2 MSI and Sentinel 3 SLSTR satellites. The main research
methods involve evaluating chlorophyll fluorescence response and applying various optical indices for
remote sensing, including Normalized Difference Vegetation Index (NDVI), Normalized Difference
Water Index (NDWI), and Moisture Stress Index (MSI). A radar index generated from processing Sentinel
1 data is utilized as well. These methods enable a thorough analysis of photosynthetic activity and plant
health in extreme conditions, providing insights into the adaptive mechanisms of mosses in polar
environments.
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I'7.13

Ivanova I., Gigova I., Spasova T., Stankova N. Durankulak Lake actual state and monitoring using
Sentinel 2 satellite data. Ecological Engineering and Environment Protection, 2/2019, 2019, ISSN:1311-
8668, DOI:10.32006, 53-58.

JIvnk kuM mybnukarusita: http://dx.doi.org/10.32006/eeep.2019.2.5358

Abstract

Durankulak Lake is one of the most important wetlands in Bulgaria and Europe. It is included in the
Ramsar Convention and is recognized as an important bird area of world importance. The subject of
protection within the protected zone is the condition of the natural habitats and the habitats of the species,
including the natural species composition, the typical species and the conditions of the environment.
Remote sensing methods provide opportunities for characterization and monitoring of the wetland on
various scales that have not been done so far. In the present study satellite multispectral images from the
European Union Copernicus Satellite Program, Sentinel 2 are used for assessment and monitoring of the
actual state of the lake. Based on these satellite images, the boundaries of the protected wetland are
derived. An index classification of the wetland was made. Normalized Difference Vegetation Index
(NDVI) is used to classify sites within the protected area. Sentinel-2 satellite data to implement the
orthogonal transformation model called Tasseled Cap Transformation (TCT) has also been used. The
model is an effective method for classifying and analyzing of the processes related to the dynamics of
changes, affecting the main components of the earth's surface: soil, water and vegetation. The spring
survey of 2019 was selected for the present study. The results will show successful mapping and
monitoring of the wetland, which will give a real idea of the state of the Durankulak Lake and the need to
take conservation measures to protect it.
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Spasova, T., Dancheva, A., Ivanova, |., Borisova, D., Stankova, N. Monitoring of surface water bodies by
Sentinel and open data. Proc. SPIE 11863, Earth Resources and Environmental Remote Sensing/GIS
Applications  XII, 118631B, 11863, SPIE, 2021, ISBN:9781510645707, [ISSN:0277-786X,
DOl:https://doi.org/10.1117/12.2600282, 118631B-1-118631B-8. SIR (Scopus):0.192.
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Abstract

The main purpose of this research is interoperability of data from different sources and creation of
innovative models with high value data such as satellite information and Earth data and solutions for
public administrations, business and citizens. Building base data to inform and train stakeholders and
promote the adoption of good practices and innovations in environmental monitoring is also a leading
goal. An assessment was made of several surface water bodies that have acquired personal types of
permits for use and construction. The methodology contains a model of Open data processing steps, which
are published in the Open Data Portal of the State Agency "E-Government™ in Bulgaria, satellite data from
Sentunel-1 and Sentune-2 and terrestrial data from many different monitoring devices. Different formats
are integrated, and for this aim there must be transdisciplinary knowledge and a complex approach.
Composite images of optical and SAR data, TCT and terrestrial data from Environmental assessments and
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data from Basin Directorates in Bulgaria are combined. The model is further verified by the spectral
characteristics of the objects, transformed images into dD (decibels) and statistical data. The
interoperability of the data in this model will be a tool for restoring cooperation, coordination and
communication between central and local administration, supply of services from the public sector,
academia, business, NGOs and IT companies, development of solutions or information processing, in case
of geospatial information and Environmental monitoring.
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Richter, A., Kazaryan, M., Shakhramanyan, M., Borisova, D., Stankova, N., Ivanova, I. Information
modeling of waste disposal sites. Ecological Engineering and Environment Protection, 1, 2017,
ISSN:1311-8668, 15-21.

JIunk xsM mybnukarusta: http://ecoleng.org/archive/2017/1/15-21.pdf

Abstract

The paper proposes a methodology for developing information model or database of waste disposal sites
/WDS/ or landfill sites, applying received remotely and in-situ data from Earth surface monitoring,
especially including procedures of morphological processing, data normalization and visualization
models. The overall structure and composition of the information model, described subsystems, classes,
objects, and attributes (properties) of the data, are presented. The possibility of formation of new
information relations, that arise between different kinds of information, through morphological (in
particular, the morphemic) processing “raw” information at the input, for example, between the classifiers
(waste products, settlements, economic activities, etc.), is described. The paper used methods of system
analysis, methods of mathematical linguistics, space monitoring methods. For example a structure of
constructing the database, the archive and the classifier of unauthorized waste disposal facilities (solid
waste landfills, waste piles, municipal landfills, and others) is presented. The scheme of data model
describes the components (tables) as part of the model: general information, geometric and geographic
parameters of geo-referenced data, including data for adjacent territorial-administrative facilities, etc.
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Ivanova, I., Stankova, N., Zaharinova, M. Seasonal monitoring of Durankulak Lake using Sentinel 2
Data. Proceedings of 2nd National Workshop with International Participation on EU Copernicus
Programme, 2021, ISSN:978-619-7490-09-1, DOI:https://doi.org/10.5281/zenodo.6497337, 16-24.
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Abstract

Durankulak Lake is part of the European Ecological Network of NATURA2000 and a Ramsare
Convention Site for the wetlands. The protected site covers an area of 446.5 ha. It is one of the well-
preserved coastal wetlands in Bulgaria with international importance for the protection of over 260
endemic, rare and endangered species of plants and animals. One of the problems of the lake, as well as of
many other wetlands in Bulgaria is the excessive reed overgrowth. Regular monitoring is necessary for
protection and maintenance of this wetland therefore satellite data have a great advantage. This study
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monitored the lake for the period — December 2019 - July 2020, including three seasons - winter, spring
and summer. Satellite data from Sentinel 2A and Sentinel 2B were used. One satellite image was used for
each month. Pre-processing of the satellite data was made and spectral indices were generated. The results
obtained show the development and condition of the vegetation in Durankulak Lake. NDVI was generated
in order to assess the vegetation in the lake. The orthogonal transformation model called Tasseled Cap
Transformation (TCT) has also been used. This is a model for classifying and analyzing the processes
related to the dynamics of changes, affecting the main components of the earth's surface: soil, vegetation
and water. The results show the development of Durankulak Lake for the period of the observed three
seasons, which assess its condition and changes that occur in a short monitored period.
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CrankoBa H., VBanoBa U., HeaxoB P., [lapmoBa H., 3axapunoa M. Ekonoruunu BB3ACHCTBUS U
MOCJEICTBUS OT HABOJAHEHUS B pailoHa Ha p. Mapuia 4upe3 u3noia3BaHe Ha cibTHUKOBU, GPS u HazeMHu
nanHm 3a nepuona 2005 — 2014 r.. EkonornyHo MHXEHEPCTBO U OMa3BaHE Ha OKOJIHATa cpefa, 4/2015,
2015, ISSN:1311-8668, 5-14.

JIuak kM myOnukanumsaTa: https://www.ecoleng.org/Sadarjanie4.2015.html

Abstract

The aim of this study is monitoring of environmental impacts after the flood from 2005 in the region of
Maritsa river by monitoring the consequences, the recovery of the vegetation and the current condition of
the region in 2014. Four significant floods were registered in Bulgaria during 2005 caused by torrential
rains, rising of groundwater and overflow of rivers and dams. The proposed methodology was applied to
part of the flood area from 08-12 August, 2005 in the region of Parvomay municipality. The methodology
is based on satellite, GPS and terrestrial data. Satellite images with high resolution were used and an
accurate assessment of the water bodies location and the river system which may be one of the main
reasons for floods. By applying GIS as a tool for analysis and monitoring of floods results with sufficient
accuracy concerning the impacts on the environment were obtained. Based on the results and after
applying the methodology vegetation restoration was observed which provides conditions for development
of new habitats. A process of vegetation canopy recovery was observed in areas which are characterized
with high drought and increases in NDVI values which indicate better condition and increase the volume
of leaf biomass.
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Stankova, N., Spasova, T., lvanova, I. Monitoring post-fire forest regrowth using differenced disturbance
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Abstract

Forest fires are natural ecosystem processes with significant environmental impact. Monitoring the
recovery processes is vital to ecological research. The aim of this study is monitoring post-fire forest
regrowth using remote aerospace methods and data. To achieve this goal, Differenced Disturbance Index
classification was applied for quantitative assessment of the post-fire forest regrowth. The study area is
situated in the northeastern part of Rhodope Mountains, near Chernyovtsi village, 15 km from the city of
Kardzhali, Bulgaria. A fire took place on October 1, 2012 and affected an area of 15 ha with mixed forests
and coniferous forests. For the post-fire forest regrowth monitoring Landsat (ETM+, OLI and OLI-2)
satellite imageries were used once per year in August for the 10-year study period — 2012-2022. After
applying the proposed methodology, the results are classified maps exhibiting the post-fire regrowth. The
data and results of this research will be able to serve Destination Earth (DestinE), which is an ambitious
initiative of the European Union to create a digital model of the Earth that will be used for monitoring the
effects of natural and human activities on our planet, prediction of extreme events and adapting policies to
the climate challenges. The data and models will serve the Bulgarian initiative for the construction of the
Digital Twins, which is being pilot developed in the department of Aerospace Information, Space
Research and Technology Institute — Bulgarian Academy of Sciences. Open Data were used in this study,
with the aim of promoting the Open science policy and FAIR principles as much as possible.
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Abstract

The present study is a continuation of the previous monitoring studies on floating reed islands based on
remote sensing methods, but this time the study is much more precise in order to create a sustainable
operating model for subsequent monitoring studies on this specific type of habitats. The aim of this study
is to create a precise model for the movement and dynamic of the floating reed islands in Srebarna Lake.
This was done by creating a hybrid model (based on optical and SAR data), assessing the actually
condition of floating reed islands, and applying it to quantify of the movement of floating reed islands to
perform an actual and seasonal habitats monitoring. To create the hybrid model, the advantages of SAR
data — Sentinel-1 for the hydrological dynamics monitoring of Srebarna Lake were used. The SAR data
used were obtained for different time periods, within the observed seasons. Multispectral satellite data
from Sentinel-2 was also used in order to apply an orthogonal transformation model called Tasselled Cap
Transformation (TCT). The Tasselled Cap model is a very effective method for classifying and analyzing
processes related to the dynamics of changes affecting the main components of the Earth's surface: soil,
water, and vegetation. This model proved to be very effective in recognizing specific types of vegetation
and habitats, such as floating reed islands and their transformation over a period of time. The results for
the reconciliation of TCT images and SAR data define very well the precise boundaries of both the central
water body in Srebarna Lake, and the floating reed islands. The results obtained by means of comparative
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analysis confirm both methods as being equally effective to determine the floating reed islands dynamics
in the hybrid model proposed in this study.
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JIMHK KBM ITyOJIHUKAUSITA

Abstract

Poda Protected Area is a marshy wetland, which is a part of the Bourgas-Mandra firth, located at the
seacoast. Management of the vegetation and reedbeds is needed to preserve the area as a key site for the
Black Sea coast and the country. In this paper the actual state of Poda Protected Area is shown using
combinations of optical and SAR data for the period of three different seasons of the year (winter, spring
and summer). NDVI values for each of the seasons were calculated. The aim of the study is to create new
approaches and data-processing methods for analyses. The results show spatial distribution of vegetation
NDVI and water in Poda Protected Area.

r7.21

Shakhramanyan, M., Richter, A., Kazaryan, M., Nedkov, R., Borisova, D., Stankova, N., lvanova, I.,
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Abstract

The presented paper proposes a method for estimating parameters and characteristics of the chemical
processes in large municipal landfills and solid waste disposal sites according to the waste monitoring
from space. The model of chemical transformations in the waste disposal sites is described based on the
idea of waste biochemical degradation in the form of the “transformations tree”. The presentation of
chemical transformations in the form of statistical integrated chemical equations allows us to describe the
chemical system "a waste disposal facility" in the analytical form. The paper presents the main types of
physical (volume and mass, thermal) and chemical (filtrate) characteristics which assessment could be
made by data from satellite images. As an example the obtaining of the volume and mass characteristics of
landfills in their 3D-models is described. Results of the algorithm on the example of a polygon of solid
municipal and industrial waste in Salaryevo (Leninsky district of the Moscow region) are presented. As an
example the assessment of volume and mass of landfill gas and its main component — methane is shown.
An airborne image from year 2000 is compared with the satellite images in visible spectral range closed to
its date. The main sources of errors in the evaluation of volume and mass characteristics are defined. The
error which source is the spatial and spectral resolution of the satellite image is calculated.
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JIMHK KBbM ITyOJIMKAIMsITA

AocTpakT

B®B BpB3Ka chc 3arybaTa Ha MECTOOOMTAHUS BCIEACTBHE aHTPOIIOTCHHW M HEAHTPOIIOTEHHU (DaKTOpH,
KOETO BOIY A0 H34Y€3BaHE Ha CBETOBHO 3aCTPAIliCHH BHJIOBE XMBOTHH U PAcTCHHA € HE00XO0IUMO
HENPEKbCHATO U3BBPIIBAHE HA MOHUTOPUHIOBH n3cieasaHusa. OCHOBHA 1€l Ha N3CIIEBAHETO € HACOUCHA
KBbM OLICHKa 1 MOHUTOPUHI Ha IPUOPUTETHU TUIIOBE MECTOOOMTAHUS B 3aLIUTEHN TEPUTOPHUHU, KAKBUTO Ca
IUIABAIUTe TPBCTUKOBU OCTPOBU B e3epoTo CpeObpHa. LlenTa Ha HacTOsIIIETO U3CIEBAHE € J1a MOKaxKe
KaK TaKbB MOHHTOPUHT MOKE Ja ObJie M3BHPIIBAH CE30HHO C MOMOIITA HA W3MOJ3BAHETO HAa pajapHH
n300paKeHUsl KaTo M3CIIe[BaHUATa ce 0a3upaT Ha U3BBPIICHUTE C NMOMOLITA HA ONTHYHH W300paKeHHS
HaOJIOEHUs TIpe3 TOJIMHHTE, C eJl YCTaHOBSBaHE HAa JMHAMHKA HA MECTOOOMTaHMATA. MOHUTOPUHTET €
M3BBPIIEH 3a nepuoaa nponer-maro Ha 2017 r. KoeTo mokasBa muHaMHKaTa Ha MECTOOOWTAHHATA IIPe3
MIPOJIETTA, KOTAaTO €3€POTO € II'BJIHOBOJHO, W TPE3 JIATOTO — MPH HHUCKO HMBO Ha BOJAaTa B €3€pOTO.
PesynTtatuTe nmokas3Bar 3HaUMTEITHU U3MEHEHUS B TSXHATA IUIOL] M MECTOIOJIOKEHHE, KOETO MOXKE J1a ce
B3€Me 1101 BHUMAHUE C IIeJI TAXHOTO Olla3BaHe 3a B ObJelLe.
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JIMHK KBM ITyOJIHUKANUsITa

AOcTpakT

B paborata e mpocieleHO pa3BUTHETO HAa PACTUTETHOCTTa B 3alllMTeHa MecTHOCT ,,lloma“ 3a emauwH
JOCTAaThYHO IBIBr Tiepros oT Bpeme — 1992 — 2016 r. ToBa 1aBa Bh3MOXKHOCT 3a IEPUOJ OT 24 TOAWHH Ja
Ce HampaBW KOJIMYECTBEHA OIIEHKA 32 Pa3BUTHETO HA €/IHA BIIakHA ekocuctema. [Ipemioxkenara Mmeroanka
€ TOCJIEJIOBATEITHOCT OT HSAKOJIKO MPOIIeIypH, KOUTO Ca CBBbP3aHU C KOJIMYECTBEHA M KaUeCTBEHA OIICHKa
Ha W3MEHEHHETO Ha PacTUTEITHOCTTa B 3allUTeHa MeCTHOCT ,lloma“. KoMOmHHMpaHOTO HM3mMON3BaHE Ha
CaTeINTHH JaHHW B ONTHYHUSA M PaAWO JWAma30Ha IOBHINABAa OOCKTHBHOCTTA M MPEIH3HOCTTa Ha
MOHUTOPWHTA Ha pAacTUTETHATa IMOKPWBKA, BOJHUTE IUIOMIM M BiiaraTa B IouBaTa. M3mon3BaH e
BeretanuoHHua unjaekc NDVI 3a pasrpaHnnuaBaHe Ha pacTUTENIHOCTTAa OT BOJaTa WM Jpyra MocTUiaiia
MMOBBPXHOCT, KOSITO HE € pacTUuTeaHocT. Tol € 100bp mokasaTell, 4ye BbpXy BiaxkHaTa 30Ha B 3M ,,IToga“
KMMa HaJIM4HA CYyIIa, BbPXY KOSITO BUPEE Ta3U PACTUTEIHOCT U TOBA CIIOMAara 3a MpaBUIHOTO pa3No3HABaHE
n xiacudunupane Ha oOekTuTe. 3a OIEHKA HA HAJIMYUETO Ha Bllara B JIMCTHATA Maca € W3II0JI3BaH
Hopmupan Paznukos Bonen Ungexc (NDWI). Ha Gasara Ha momydeHuTe pe3yiaTaTd ce IMPOCIeaAsiBa
pa3BuTHETO Ha pactutenHoctTa B 3M ,,Iloma®, koeTo e BakeH (pakTop B YIpaBIEHUETO Ha 3allUTECHATA
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30Ha. OT Ta3u OLICHKA MOJXKE JIa Ce HANPaBSAT MPETOPHKH JTATK U MPe3 KOU CE30HH € HeoO0X0JMMa YOBEIIKa
Hameca, 3a Jia Ce 3ama3sar OCHOBHUTE MECTOOOUTAHHUS B 3al[UTEHATA 30HA.
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JIMHK KBM ITyOJIHUKAIUSITA

AocTpakT

B paGorata e mokazaHO CBBPEMEHHOTO TMPHIOXKEHHE Ha TeOMH(GOPMAIMOHHN TEXHOJOTHH H
W3IIOJI3BAHETO MM B MPH aHATHU3 Ha €THO OT Hal-OMacHUTe Oe/ICTBUS - HABOJHEHUETO. BB3MOXKHOCTHTE Ha
CBbBPEMEHHUTE T'eOMH(POPMAIIMOHHA TEXHOJOTHH IIO3BOJISIBAT MpHJaraHe Ha HOBH METOOU TpH
00paboTKaTa ¥ WHTEPIPETAUATA HA PA3TUYHU POCTPAHCTBEHU AaHHU. [Ipe/ioskeHa e MeTouKa, KOsTO
M3MCKBA M3MOJI3BAHETO HAa CIIbTHUKOBH, Ha3eMHHU U GPS nannu. B xauecTBOTO Ha CITBTHUKOBH JJaHHM ca
W3ION3BAaHN M300paKeHUs] C BHCOKA pasJenuTenHa crnocoOHocT. Te maBaT BB3MOKHOCT 3a MpElH3HA
OIIEHKa Ha MECTOIIOJIO)KEHHETO Ha BOJHHTE TeJla, PAa3MOJIOKEHH Ha TEPUTOPHUATA, KOUTO ca OCHOBHATA
MIPUYMHA 32 Bb3HUKBAHE Ha HABOJTHEHUETO.
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JIMHK KBM ITyOJIMKAUSITA

Abstract

Longitudinal differences in physical and chemical parameters lead to a trophic gradient in reservoirs.
Marked differences in abiotic parameters and trophic response were observed between the two
morphometrically distinct sub-basins of Pancharevo reservoir in relation to nutrients loading. The
relatively small size and short retention time determine the absence of typical lacustrine part in the
reservoir. The theoretical residence time, the morphometry of the basins and the nutrient input influence
the response variables to the eutrophication in the reservoir. This emphasizes the problem of how a rather
limited sampling program, based on one or a few annual samplings, can provide an adequate and correct
definition of the ecological state in the future. According to our results, Pancharevo reservoir should be
separated into a separate type. Future studies are needed before the establishment of reservoir specific
maximum ecological potential and a consequent calculation of the EQR values for the individual
biological quality elements.
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JIMHK KBbM ITyOJIMKAIMsITa

AocTpakT

UzBbpuieHa € oleHKa Ha MOCIEICTBHATA W CTEMEHTa Ha 3aCerHaToCT CleA TOPCKU IoXKap dpe3
m3noi3Bade Ha Disturbance Index (DI). O6exThT Ha m3cienBane ce Hamupa B Cpegau Pomony, B 6u30cT
1o c. XBoitHa (ob6mact Cmonsin), bearapus, kpaero Ha 28/08/2023 m3byxBa ropcku moxap. M3mon3Banu
ca MHOTOCHIEKTPATHHA CITBTHUKOBH U300pakeHUs OT Sentinel 2 — mipenu 1 ciiex moskapa.
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JIunk ksM mybnukarusita: https://doi.org/10.3897/arb.v37.e09

Abstract

This study presents an 8-year monitoring assessment of the Shabla-Ezerets Lake Complex, located on
Sarmatian limestones in northeastern Bulgaria, approximately 5 km northeast of the town of Shabla. The
lake complex is part of the protected area “Shabla Lake” and comprises two adjacent coastal estuarine
lakes — Shabla and Ezerets — which are interconnected by an artificially excavated canal. In recent
years, high-resolution satellite imagery and data from the European Space Agency's Sentinel satellites
have been instrumental in monitoring the ecological and hydrological dynamics of the complex. These
data provide valuable long-term information on water resources, enabling the analysis of trends such as
fluctuations in water levels, changes in vegetation cover, and the identification of potential pollution
sources. This study utilizes data from Sentinel 2 and Sentinel 3 satellites to evaluate the spatiotemporal
dynamics of the area over the period 2017-2024, offering insights into environmental changes and
contributing to effective conservation and management strategies.
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