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Abstract

Barley is an ecologically adaptable crop widely used in agriculture and well suited for organic farming.
Satellite imagery from Sentinel-2 can support crop monitoring and yield prediction, optimising production
processes. This study compares two types of Sentinel-2 data—standard (S2) data with 10 m and 20 m
resolution and Sentinel-2 Deep Resolution 3 (S2DR3) data with 1 m resolution—to assess their (i)
relationship with yield in organically grown barley and (ii) utility for winter crop mapping. Vegetation
indices were generated and analysed across different phenological phases to determine the most suitable
predictors of yield. The results indicate that using 10 x 10 m data, the BBCH-41 phase is optimal for yield
prediction, with the Green Chlorophyll Vegetation Index (GCVI; r = 0.80) showing the strongest correlation
with vyield. In contrast, S2DR3 data with a 1 x 1 m resolution demonstrated that Transformed the
Chlorophyll Absorption in Reflectance Index (TCARI), TO, and Normalised Difference Red Edge Index
(NDREZX) were consistently reliable across all phenological stages, except for BBCH-51, which showed
weak correlations. These findings highlight the potential of remote sensing in organic barley farming and
emphasise the importance of selecting appropriate data resolutions and vegetation indices for accurate yield
prediction. With the use of three-date spectral band stacks, the Random Forest (RF) and Support Vector
Classification (SVC) methods were used to differentiate between wheat, barley, and rapeseed. A five-fold
cross-validation approach was applied, training data were stratified with 200 points per crop, and
classification accuracy was assessed using the User’s and Producer’s accuracy metrics through pixel-by-
pixel comparison with a reference raster. The results for S2 and S2DR3 were very similar to each other,
confirming the significant potential of S2DR3 for high-resolution crop mapping.
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Abstract

The barley crop is widely used in the economic life of humanity and is characterized by great ecological
plasticity. It is a good competitor to other cereals, which is why it is extremely suitable for growing in
organic farming. The multispectral data obtained from the COPERNICUS Sentinel-2 satellites has proven
in numerous scientific works its applicability to support crop monitoring. In that way, that data is invaluable
in optimizing the production processes. In this study, a comparison was made between satellite data
products derived from the COPERNICUS Sentinel-2 optical and Sentinel-1 SAR data, as well as studying
their statistical relationship with the yield of the organically grown barley. The spatial resolution of all
products is 10 m. The utilization of both satellite data types for monitoring and forecasting the yield of
organically grown barley has been verified. The BBCH-41 phase was found to be the most suitable for the
utilization of Sentinel-2 optical data to generate a different set of vegetation indices for yield prediction. In
that phase, most of the tested vegetation indices showed successful yield prediction. The most relevant is
the Green Chlorophyll Vegetation Index (GCVI; r = 0.80), which has the highest correlation with the yield.
Considering SAR data, the backscatter in co- and cross-pol were derived in terms of Sigma-Nought. The
Radar Vegetation Index in dual-pol (dRVI) was also calculated. As reported in other studies, a correlation
is observed between dRVI and vegetation indices (e.g., NDVI). Whole output SAR products are sensitive
to the geometrical properties of the crop and represent in various extent the phenological development of
the organic barley. In this regard, SAR data complements optical data and provides reliable information on
crop conditions during periods of high cloud cover. Bearing in mind that very often these periods coincide
with phenological phases that are critical in crop development.
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Abstract

The aim of this study is to predict and map winter wheat yield in the Parvomay municipality, situated in the
Upper Thracian Lowland of Bulgaria, utilizing satellite data from Sentinel-2. The main crops grown in the
research area are winter wheat, rapeseed, sunflower, and maize. To distinguish winter wheat fields
accurately, we evaluated classification methods such as Support Vector Machines (SVM) and Random
Forest (RF). These methods were applied to satellite multispectral data acquired by the Sentinel-2 satellites
during the growing season of 2020-2021. In accordance with their development cycles, temporal image
composites were developed to identify suitable moments when each crop is most accurately distinguished
from others. Ground truth data obtained from the integrated administration and control system (IACS) were
used for training the classifiers and assessing the accuracy of the final maps. Winter wheat fields were
masked using the crop mask created from the best-performing classification algorithm. Yields were
predicted with regression models calibrated with in situ data collected in the Parvomay study area.


https://www.webofscience.com/wos/woscc/full-record/WOS:001520670000008
https://doi.org/10.3390/rs16071144
https://www.scopus.com/pages/publications/85190250401?origin=resultslist

Both SVM and RF algorithms performed well in classifying winter wheat fields, with SVM slightly
outperforming RF. The produced crop maps enable the application of crop-specific yield models on a
regional scale. The best predictor of yield was the green NDVI index (GNDVI) from the April monthly
composite image.
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Abstract

Purpose: This study estimates rice crop height using multi-temporal Sentinel-1 and Sentinel-2 data,
collected alongside field measurements conducted in Turkiye and Bulgaria during 2023 and 2024. Method:
To evaluate the efficacy of the datasets in estimating the rice height, we developed three Quantile
Regression Forest (QRF) models. The QRF, an extension of Random Forest Regression (RFR), provides
conditional quantiles for epistemic uncertainty estimation. Specifically, the first model (M1) utilized
Sentinel-1 dual-polarimetric data, their ratios, and Radar Vegetation Index. The second model (M2)
incorporated Sentinel-2 spectral bands and a range of spectral indices, while the third model (M3) combined
Sentinel-1 and Sentinel-2 data. To address variability in flooding and drainage periods across growth stages
and management practices, the models were trained and evaluated using the complete, flooded, and non-
flooded datasets. Results: The results indicated that M3 yielded the most accurate predictions, with an
RMSE of 12.35 cm on the flooded test dataset. Notably, the models with the flooded datasets generally
exhibited lower uncertainty and more consistent predictions. However, all models struggled with
underestimations for heights exceeding 100 cm, indicating limited predictive capability for extreme values.
Interestingly, while M1 and M2 models showed different results for complete and flooded datasets, the M3
model gave similar results for both conditions, which is a practical advantage that eliminates the need to
distinguish the flooded and non-flooded samples. Conclusion: In summary, combining radar and optical
data with machine-learning improves rice height estimation, while uncertainty estimates enhance reliability
for agricultural and environmental applications.
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Abstract

Above-ground biomass (AGB) is considered an essential climate variable that underpins our knowledge
and information about the role of forests in mitigating climate change. The availability of satellite-based
AGB and AGB change (AAGB) products has increased in recent years. Here we assessed the past decade
net AAGB derived from four recent global multi-date AGB maps: ESA-CCI maps, WRI-Flux model, JPL
time series, and SMOS-LVOD time series. Our assessments explore and use different reference data sources
with biomass re-measurements within the past decade. The reference data comprise National Forest
Inventory (NFI) plot data, local AAGB maps from airborne LiDAR, and selected Forest Resource
Assessment country data from countries with well-developed monitoring capacities. Map to reference data
comparisons were performed at levels ranging from 100 m to 25 km spatial scale. The comparisons revealed
that LiDAR data compared most reasonably with the maps, while the comparisons using NFI only showed
some agreements at aggregation levels <10 km. Regardless of the aggregation level, AGB losses and gains
according to the map comparisons were consistently smaller than the reference data. Map-map comparisons
at 25 km highlighted that the maps consistently captured AGB losses in known deforestation hotspots. The
comparisons also identified several carbon sink regions consistently detected by all maps. However,
disagreement between maps is still large in key forest regions such as the Amazon basin. The overall AAGB
map cross-correlation between maps varied in the range 0.11-0.29 (r). Reported AAGB magnitudes were
largest in the high-resolution datasets including the CCI map differencing (stock change) and Flux model
(gain-loss) methods, while they were smallest according to the coarser-resolution LVOD and JPL time
series products, especially for AGB gains. Our results suggest that AAGB assessed from current maps can
be biased and any use of the estimates should take that into account. Currently, AAGB reference data are
sparse especially in the tropics but that deficit can be alleviated by upcoming LiDAR data networks in the
context of Supersites and GEO-Trees.

I'pyna ,,I' 7¢
HayuHu nybaukayuu 8 uzdaHus, pepepupaHu u uHoexkcupaHu om WoS unau Scopus:
7.1

Chanev, M., Dolapchiev, D., Kamenova, I., Filchev, L.. Application of remote sensing methods for
monitoring wild life populations: a review. Proc. SPIE 12786, Ninth International Conference on Remote
Sensing and Geoinformation of the Environment (RSCy2023), 12786, SPIE, 2023, ISSN:0277786X,
DOl:https://doi.org/10.1117/12.2681760, 1278622-1-1278622-7. SIR (Scopus):0.17 JIunk

Abstract

This publication is a review of the application of remote sensing methods for wildlife population monitoring
in zoology. Remote sensing methods are divided into four categories. The first category of methods
examines the application of camera traps, the second is about application of Unmanned Aerial Vehicles
(UAV), the third category examines the application of satellite images, and the fourth category is
summarizing studies focused on GPS tracking. The use of camera traps for monitoring wildlife populations
proved to be a very applicable and reliable field method for collecting appropriate data on large mammals.
Monitoring animal populations through satellites is a method that allows many biogeographic hypotheses
related to migration and species distribution.
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Data obtained from satellite platforms is used as an indirect method in zoology to assess the habitats and
food base of animals, as well as to create models of species distribution. Images obtained from UAVs are
a new method for conducting studies of wildlife populations, showing greater accuracy and efficiency than
conventional methods. GPS tracking is an extremely suitable method used to identify breeding and
wintering sites, migration routes, and resting places of many species of migratory birds and mammals. The
literature review shows that monitoring animal populations through remote sensing methods are cost and
time effective methods that can be successfully performed without exposing researchers to risk. It allows
monitoring of difficult-to-access places and large territories as well as to create models of species
distribution.
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Abstract

The consumption of organically produced foods is gaining increasing popularity. Simultaneously, the areas
under organic control are expanding. Data obtained from the Sentinel-2 satellite are exceptionally suitable
for agricultural monitoring, as the mission provides data every 2-3 days, allowing for the tracking of
changes in crops. Einkorn, known as the oldest wheat, finds wide application in various food products and
is highly suitable for use in organic farming due to its resistance to weeds, various diseases, and pests. It is
also highly suitable for crop rotation. In this study, we demonstrate the potential for monitoring yields of
organic einkorn using Sentinel-2 satellite data. We tracked the development of the crop by selecting three
different phenological phases: tillering, heading, and milk ripeness. We used images from these three
phases, taken when we observed a mass entry of the crop into a given phase (minimum of 75% of plants in
the crop in the respective phenological phase). Sampling sites were determined, with three different values
of the Normalized Difference Vegetation Index (NDVI) established in the tillering stage: low, medium, and
high. Upon reaching the technical ripeness phase, samples were taken in four replications at the three
differences. Biometric measurements were taken, and the biological yield of the crop was determined.
Correlation analysis was performed between ground-based yield data and Sentinel-2 satellite data. The
study identified the phenological phases and vegetation indices most suitable for monitoring and predicting
yields.
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Abstract

The use of remote sensing methods for monitoring, managing, and decision support in agriculture is
increasingly intensifying. With the advancement of technologies, they become more accessible, while the
quality and security of the obtained data are improving. To improve the quality of the environment and its
preservation, expanding the areas occupied by organic farming will allow us to achieve these goals. At the
same time, this type of agriculture provides healthy and safe food. For this reason, it is essential to start
applying satellite data in organic farming as quickly as possible. In Part |1 of the "Review of the applications
of satellite remote sensing in organic farming," we examine the various areas of satellite data application
in organic farming. Five areas of satellite data application in organic farming have been identified, including
satellite remote sensing monitoring of weeds, remote sensing of crop stress and irrigation needs, yield
forecasting using remote sensing methods, and remote sensing monitoring of plant nutrition. From the
conducted review, we found that satellite data can significantly support and facilitate the transition to
organic farming, adequate fertilization, application in phytosanitary monitoring of crops, and assessment
of crop stress.
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Abstract

This study investigates the potential of Earth observation research in improving air quality management
and supporting telemedicine initiatives in response to the COVID-19 pandemic. Utilizing ground stations
in Sofia and Burgas, we collected hourly measurements of NO2, CO, PM10, and PM2.5. Satellite data from
TROPOMI-S5p and ground-based air quality observations were integrated to assess the spatial distribution
of surface particulate matter concentrations. Our results demonstrate the feasibility of leveraging satellite-
derived atmospheric chemistry data to enhance air pollution modeling and urban-scale air quality
management. Furthermore, the technology developed for Burgas has the potential for expansion to other
Bulgarian cities and replication in different urban centers. Overall, this research highlights the importance
of Earth observation research in addressing critical environmental and public health challenges.
Telemedicine via smartphones can help manage these risks by offering assistance to patients with mild
symptoms, thereby minimizing their exposure to COVID-19 patients. The study also presents the findings
of models used to convert TROPOMI - S5p aerosol data into PM concentrations in Burgas, Bulgaria.
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Abstract

Remote sensing has been used for improving understanding of the climate system and its changes. It enables
to monitor the Earth's surface, ocean and atmosphere at several spatio-temporal scales, thus allowing
climate system observations, as well as investigating climate-related processes or long and short-term
phenomena. Remote sensing techniques, and specifically satellite images, have been successfully used in a
wide range of climate change fields, such as for (i) investigating global temperature trends, both at the
ocean surface and in the atmosphere, (ii) detecting changes in solar radiation affecting global warming, (iii)
monitoring aerosols, water vapour concentration, and changes in precipitation regime, (iv) studying the
dynamics of snow extension and ice cover, (v) monitoring sea-level changes and coastal modifications, (vi)
monitoring vegetation status and change, (vii) monitoring water resources and impact due to droughts and
dry periods, (viii) monitoring fire events and fire emissions, (ix) predicting disaster risk, such as cyclone,
floods, and drought, (x) guiding decision-making processes on climate change adaptation. In conclusion,
remote sensing has been instrumental in climate change research by providing data and information about
various aspects of the Earth system. It has allowed scientists to monitor changes in the Earth's climate
system over time and to investigate the underlying processes driving these changes. This information is
critical for understanding the impacts of climate change on our planet and for developing effective strategies
for adapting to its effects.
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Abstract

The rice plant is one of the most widely consumed crops globally, and its height is a key indicator of growth.
This study explored the relationship between rice plant height, measured in situ in Bulgaria and Turkiye,
and multi-temporal data from Sentinel-1 and Sentinel-2 satellites to develop models for height estimation.
The strongest correlation was observed when integrating the Radar Vegetation Index (RVI) and the
Normalized Difference Vegetation Index (NDVI), yielding a correlation coefficient of r = 0.69.
Additionally, using VV polarization in a multi-linear regression analysis resulted in the lowest error rate,
with a root mean square error (RMSE) of 14.14 cm. The findings suggest that combining synthetic aperture
radar (SAR) and optical data holds significant potential for accurately estimating rice plant height.
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Abstract

The growing demand for rice products highlights the importance of maximizing yield and closely
monitoring crop development. In this context, spectral vegetation indices (VIs) play a key role in
characterizing plant growth. This study evaluated the performance of 20 vegetation indices derived from
multi-temporal Sentinel-2 imagery for estimating the Leaf Area Index (LAI) in rice crops. In-situ LAI
samples were collected at various phenological stages from selected regions in Bulgaria and Trkiye, in
coordination with field campaigns conducted in parallel with Sentinel-2 image acquisition. Among the
indices, GOSAVI showed the highest Pearson correlation with LAl (r = 0.74). The Random Forest
algorithm was employed to estimate LAI from each index, with SAVI1 yielding the highest accuracy (R2 =
0.59, RMSE = 1.4). The findings indicate that it can effectively support practical and efficient LAI
estimation with Sentinel-2 data for data collected from different regions and help improve rice crop
monitoring studies.
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Abstract

In recent years, remote sensing of the Earth's surface has greatly expanded in scope. This method has gained
widespread use and has become a key part of archaeological research, providing a non-destructive
approach. Within the framework of remote sensing for archaeological purposes, techniques such as aerial
photography of archaeological sites in the visible spectrum, digital photogrammetry, and the creation of
various spatial 2D and 3D models—such as orthophoto mosaics, digital surface models (DSM), and digital
elevation models (DEM, DTM)—have been developed. Geographic Information Systems (GIS) help
integrate data collected from satellite or unmanned aerial vehicle (UAV) images, along with subsequent
processing and analysis. This study aims to highlight the development and application of UAV technologies
and GIS, which have proven to be very useful, non-destructive methods in archaeological research. The
analysis is based on information from scientific literature, showcasing the achievements of international
researchers in this field, and field research carried out in the period 2022-2023. UAV flights were conducted
over terrain in northern Bulgaria and Germany, and the data collected were processed using GIS software.
UAV-based orthophotography proves to be a reliable alternative to traditional in situ archaeological
surveys. In archaeology, GIS is used in two main ways: at a micro level, it is employed in surface surveys
and archaeological excavations by improving the accuracy and efficiency of data collection and processing;
and at a macro level, it is used to analyze individual sites in a broader geographical context or to identify
patterns across multiple sites in a given region.
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Abstract

As a respiratory disease, the epidemiological spread of Covid-19 may be influenced by atmospheric
pollutants, particularly fine particulate matter. The aim of the present study is to examine the impact of air
pollution on the spatial distribution of Covid-19. In this context, we utilize satellite data from the GOME-
2 (onboard of Metop satellites series) and TROPOMI (onboard of Sentinel-5P) instruments, along with
ground-based measurements, covering the period from June 2020 to July 2024, to construct the spatial
distribution of particulate matter pollution over Bulgaria. Another significant atmospheric pollutant relevant
to the Bulgarian context is NO2. Using satellite data from the TROPOMI instrument, we develop the spatial
distribution of NO2. We analyze daily in situ data on the spread of Covid-19 across the 28 municipalities
in Bulgaria in its correlation with the atmospheric pollutants. In this study, we present an assessment of the
impact of the averaged pollution profile on the overall distribution of Covid-19 cases in the country.
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Abstract

This review article provides a comprehensive analysis of Earth Observation (EO) applications for soil
health assessment in Europe and abroad. The study explores the effectiveness of EO in capturing contextual
information about various soil properties and conditions, as well as its role in monitoring soil health over
time. The authors examine the current state of operational, semi-operational, and developing EO products
and services relevant to soil health indicators. These include vegetation cover, forest cover, soil organic
carbon, soil structure, landscape heterogeneity, and the presence of soil pollutants, excess nutrients, and
salts. The review identifies gaps in existing knowledge and highlights potential areas for future research,
such as improving spatial and temporal resolutions of EO products, developing better models for soil
biodiversity assessment, and integrating EO data with ground-based measurements. The article discusses
how contextual information derived from EO can contribute to sustainable soil management practices and
policies in Europe. It also addresses technical challenges associated with EO applications in soil health
assessment, including limitations in detecting subsurface soil properties and the need for improved data
processing techniques. The authors conclude that while EO offers significant potential for soil health
monitoring, further research and development are needed to fully leverage its capabilities for
comprehensive and accurate soil health assessment across Europe.
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Abstract

Over the past 50 years, various satellite missions have collected and provided data about our planet. Since
the late 1980s, this data has also been used for archaeological research. The idea has emerged that
archaeology can successfully use not only data from the visible spectrum but also from the infrared, NIR,
and by combining data from several spectral channels. Thus, the application of vegetation and soil indices
in archaeological studies gradually began. This report aims to present the possibilities for using vegetation
indices in archaeological research generated from different satellite platforms. Several limitations in the use
of vegetation indices for archaeological purposes are also noted, as well as some approaches to overcoming
them. The study was conducted by searching for scientific publications with relevant keywords in
established academic journals in databases such as ScienceDirect, Scopus, WoS, MDPI, ResearchGate, and
Google Scholar. The analysis is based on information extracted from scientific literature presenting the
achievements of various researchers in this field. Many of the studies are still experimental, aiming to refine
the methodology for applying vegetation indices in archaeology. The main vegetation indices that have
found application at this stage for identifying different archaeological structures are presented. The main
satellite platforms used to generate the vegetation indices applied in archaeological research are also listed.
This publication may be useful for future work in this direction. In a broader sense, it contributes to
improving knowledge transfer within interdisciplinary research.

r7.12

Ganeva, D., Chanev, M., Filchev, L., Jelev, G., Valcheva, D.. Evaluation of Phenocam phenology of
barley. Proc. SPIE 12262, Remote Sensing for Agriculture, Ecosystems, and Hydrology XXIV, 12262,
1226208, SPIE, 2022, ISSN:0277786X, DOI:https://doi.org/10.1117/12.2636335, 1226208-1-1226208-12.
SJR (Scopus):0.18 Jlunx

Abstract

Phenocams that capture images of a given area in the RGB or near-infrared (NIR) spectrum have been used
for more than a decade to estimate phenology in natural landscapes and crop fields. The aim of our study
is to estimate phenological parameters, start (SOS) and end (EOS) of season, for barley, from RGB and
NIR Phenocam and compare them with in-situ observations from two sites, one with growing season
2014/2015 and the other with growing season 2021/2022. Time series of Phenocam Green Chromatic
Coordinate (GCC) and Normalized Difference Vegetation Index (NDVI) were computed then scaled to
Harmonized Landsat-8 and Sentinel-2 surface (HLS), available for both sites, and Sentinel-2 (S2), available
for only one site, datasets. The HLS and S2 datasets were gap filled with classical and machine learning
methods before the scaling. Phenological parameters were extracted from the scaled GCC and NDVI
Phenocam data and from the gap filled HLS and S2 datasets. Our preliminary results show that the SOS
can be modelled with one day difference compared with the in-situ observed with the scaled Phenocam
NDVI and a week difference compared with the in-situ observed with gap filled HLS and S2 datasets with
both vegetation indices.
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r7.13

Ganeva, D., Chanev, M., Valcheva, Darina, Filchev, L., Jelev, G.. Modelling barley biomass from
PHENOCAM time series with multi-output Gaussian processes. Proceedings of 22nd International
Multidisciplinary Scientific GeoConference SGEM 2022, 22, 2.1, SGEM, 2022, ISBN:978-619-7603-40-
8, ISSN:1314-2704, DOI:10.5593/sgem2022/2.1/s08.15, 123-129. SJR (Scopus):0.12 Jluuk

Abstract

Biomass is monitored in many agricultural studies because it is closely related to the growth of the crop.
The technique of digital repeat photography that continuously capture images of a given area with an RGB
or near-infrared enabled cameras, Phenocams, has been used for more than a decade mainly to estimate
phenology. Studies have found a relationship between Phenocam data and above-ground dry biomass. In
this context we investigate the modeling of barley fresh above and underground biomass with Green
chromatic coordinate (Gcc) colour index, extracted from Phenocam data, and multi-output Gaussian
processes (MOGP). We take advantage of the available very high temporal resolution data from the
phenocam to predict the biomass. The MOGP models take into account the relationships among output
variables learning a cross-domain kernel function able to transfer information between time series. Our
results suggest that MOGP model is able to successfully predict the variables simultaneously in regions
where no training samples are available by intrinsically exploiting the relationships between the considered
output variables.

HayuHu nybaukayuu 8 peueH3upaHu u3o0aHus, HeuHoeKcupaHu 8 Scopus unu WoS

r7.14

Ganeva, D., Chanev, M., & Filchev, L. Requirements for near-surface remote sensing data acquisition and
processing as an alternative to traditional in-situ phenology observations of crops in Bulgaria. In
proceedings seventeenth international scientific conference Space Ecology Safety 2021, Sofia, ISSN 2603
— 3313 p. 217 — 223 Jlunk

Abstract

PhenoCams networks have been operating for more than a decade over vegetated areas to estimate
phenology. They apply digital repeat photography that continuously capture images of a given area with an
RGB or/and near-infrared enabled cameras. For the first time in Bulgaria, as part of Pheno-Sense project,
a PhenoCam will be installed and connected to the PhenoCam cooperative network
(https://phenocam.sr.unh.edu/webcam/) that archives and distributes imagery and derived data products
from digital cameras deployed at research sites across North America and around the world. The goal of
this research is to identify the requirements for near-surface remote sensing data acquisition and processing
as an alternative to traditional in-situ phenology observations for crops in Bulgaria.
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I'7.15

Chanev, M., Filchev, L., & Valcheva, D. (2022). Methodology for remote sensing monitoring of organic
wheat crops. Ecological Engineering and Environment Protection, ISSUE 2/2022, ISSN:1311-8668 p 56-
59. JInnk

Abstract

In the presented methodology for aerospace monitoring of autumn wheat crops, grown under the conditions
of organic farming, the ways of applying ground and aerospace methods are discussed in detail. This
includes field experiments, phenological observations, GIS and remote sensing methods and data (data from
Sentinel-2 satellite and WingtraOne unmanned aerial vehicle with MicaSense RedEdge-MX multispectral
camera and RGB camera) and statistical analyses. In order to achieve the aim and objectives of the study,
an experiment was conducted on a organically certified production field sown with einkorn (Triticum
monococum) in the period 2020-2021. The field is part of the holding of ET "Borislav Slavchev" in the
village of Byala Reka, Parvomai Municipality, South-Central Bulgaria on the soil type of leached
chernozem clays, with a size of 136 da.

r7.16

YaneB, M., I[lonos, I1., Anekcanapor, K.. [Ipunoxenue Ha OE3MUIOTHUTE JIETATCIHU ILUIATHOPMHU B
apxeojioruueckute usciensanus. Proceedings SES 2023, Space Research and Technology Institute
Bulgarian Academy of Sciences, 2023, ISSN:2603-3313, 219-225 Jlunk

Abstract

AEpOKOCMHUYECKUTE METOAN TPAAMLIMOHHO HAMHPAT TOJSIMO MPHUJIOKEHUE B apxeoyorusra. [IpodneMbT
MIPH TAX €, Y€ ca CKBIH U C HUCKA BPEMEBA M MPOCTPAHCTBEHA pa3AeNuTeNnHa cliocoOHocT. C pa3BUTHETO
Ha TEXHOJIOTUUTE TPE3 MOCIECTHUTE TOIUHN CUCTEMUTE 3a Oe3mmioTHH Jietatenan anapatu (bJIA) craBar
BCE TO-TIOIXO/ISINM 3a npuiiarane B apxeosiorusrta [Rinaudo et al. 2012]. [Tocneauure nogoopenus B BJTA
wiatpopMHUTe U aHaiIM3a Ha 00paboTKaTa Ha M300pakKeHUs] MoraT Ja ObAaT M3IOJI3BAHU B IIOJKpENa Ha
apXEOJIOTHYECKUTE M3cienBaHusd. [Ipe3 mocieqHOTO JeceTWNIeTHe B JMTepaTypaTa ce CchoOlaBa 3a
YBEJIIMUEHOTO H3IIOJI3BAHE HA CEH30pM 32 JUCTAHIMOHHO HAOMIOJEHHE M TEXHUTE MPOAYKTH 3a
apXeOoJIOTHYECKH HAyKU U NPOYYBaHUS Ha KyNTypHOTO HacneacTBo [Argyrou et al. 2023]. B To3u moxman
ca IPEACTaBeHU YacT OT BB3MOKHOCTUTE, KouTo BJIA u mpencTaBsaT 3a apXeoJOTHUECKH W3CIIeIBaHUS.
HeoOxomumo e n1a ce crioMeHe, 4e B JOKJIa/1a He ca pasriielaHd BCUUKH TUIIOBE CEH30pH M JaHHH, KOUTO
Morar na ce mpenoctaBsiT oT BJIA mmardopmure. Janaute ot BJIA momarar Ha apxeono3urte 3a
OHarjensBaHe Ha (akTHyeckata OOCTAHOBKA, KAaKTO B CAMHUTE apXEoJIOTHUECKH OOEKTH TaKa M 3a
3a0esns3BaHe Ha AETAilIN, HEBUIAMMHU OT 3€MATa U MO3ULMOHUPAHETO UM B OKOJNHUAT JanamadT. Jannure
npunodutu ot BJIA ce qoka3BaT KaTO MHOTO LIEHHH IIPH apX€0JIOTHUECKH H3CIIeIBaHMS, HO ¢4 HEOOXOJUMHU
Ollle U3CJIEJBAHMS B Ta3u 00JIacT.

r7.17

Yanes, M., ®umues, JI., bonues, b., Beiruesa, /1., Kenes, I'.. CpaBHUTENICH aHAIA3 MEXIY JBa THIIA HA
06paboTka Ha JaHHH, monydeHn upe3 BJIA ot 6umonornuno mose ot numer (Triticum Monococcum L.).
Proceedings SES 2022, Space Research Technology Institute Bulgarian Academy of Sciences, 2022,
ISSN:2603-3313, 216-222 Jlunk
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Pe3iome

Ilenta Ha HACTOSAIIOTO HM3CIEABAHE € Ja CE YCTAaHOBHM KO THUN Ha 00paOOTKa HA JaHHH IMOJYyYEHU OT
Oe3nmtoreH JetarencH anapat (bJIA) € mo-moaxo sy 3a IPOTHO3UPaHe Ha TIOOUBUTE OT KYJITypaTa JIHUMEIT
OTIJICXK/IaHA B YCIIOBUATA HA OMOJIOTMYHO 3eMeenne. CpaBHEHUETO € HalpaBEHO MEXK/Ty JaHHU MOTYYCHU
ot BJIA Ha HMBO TIMKCeI ¢ ToJIeMUHa 7 X 7 ¢cm ¥ NPH arperupaHe Ha MUKCEIUTEe O TOJICMHHA Ha ITUKCEIa
1 X 1 m. ExciepuMeHTBT € mpoBefeH npe3 cronmanckara 2020-2021 r. Ha cepTuduIUpaHo OHOIOTHIHO
TToJie, HaMupanio ce B odmiHa [IspBoMaii, o6mact [ImoBaus.

r7.18

Yamnes, M., ®unues, JI., bonues, b., Bemuesa, /l.. [IpunoxeHue Ha BEreTallMOHHUTE UHIEKCH TEHEPUPAHU
ot BJIA 3a onpenensne no6usa Ha Guonorunuen sumer (Triticum monococcum L.). Proceedings SES 2022,
Space Research and Technology Institute Bulgarian Academy of Sciences, 2022, ISSN:2603-3313, 211-
215 Jlunk

Pe3iome

LlenTa Ha HACTOSIIOTO M3CIEIBAHE € Ja CE YCTAHOBH IPyIa OT BETeTAIIMOHHH WHICKCH T'€HEPHPAaHU OT
JIAHHU TIOJTyYeH! OT Oe3NMUIOTEH JIeTaTesIeH anapar 3a MpOTHO3HpaHe Ha TOOUBHUTE OT JIMMEL OTTIICKIAH B
ycnoBusi Ha OuoJormyHo 3eMenenne. ExcnepuMeHTHT e mpoBeneH npe3 cromaHckara 2020-2021 r. Ha
cepTuUIUpPaHo OUOJIOTHYHO IT0JIe, HAMUPAILO ce B o01uHa [TspBOoMaii, oomact [LmoBaus.

I7.19

Muxaena L{BetkoBa, Muuien Uanes, Hukonail Jlonanuues. [IpunoxxeHns Ha AUCTAHLIMOHHUTE METOAU U
reorpadcku THPOPMAIIMOHHH CUCTEMHU B TOPCKaTa €KOJIOTHS. EKONIOrmyHO MH)KEHEPCTBO W Ona3BaHe Ha
OKOJTHaTa cpefa, 3, 2025, ISSN:1311-8668, 28-42

Pe3rome: Ilpe3 mocneqHuTe NECETUNIETHS TUCTAHIIMOHHUTE METOAM W reorpadckute UHGOpMAIMOHHU
cucremu (I'MC) ce yTBBbpAMXa KaTo €IHH OT Hal-BAXKHUTEC WHCTPYMEHTH 3a HAOIIOJCHUE, aHAU3 U
YCTOHYMBO YITPaBJICHUE HA TOPCKUTE €KOCUCTEMH. T€31 TEXHOJIOTMHU J1aBaT Bh3MOXKHOCT 3a MPOC/Ie/IIBaHe
Ha TOJIEMH TEPUTOPHUH C BHCOKA MPOCTPAHCTBEHA W BPEMEBA PE30JIFOIMS, KOSTO 3HAUUTEIIHO MMOA00psBa
OIICHKaTa Ha OMomacara, 3JJpaBOCIOBHOTO ChCTOSHHE HAa TOPHUTE, MOKAPUTE U BIUSHUETO HA YOBEIIKATA
neitHocT. O030phT MpeCTaBsd Pa3BUTHETO Ha OCHOBHHUTE CATCIUTHH U Bh3AyliHH miatdopmu (Landsat,
Sentinel, MODIS, LiDAR, UAV), usnon3eanute Bereraimonan nuaekcn (NDVI, EVI, NDMI, NDRE,
CCCI) u aHanMTUYHU TOAXOAM (MAIIMHHO OOYYEHHE, CTATUCTHYECKO MOJIeNMpaHe, WHTerparus Ha
KIIMMATHYHU JaHHK). Pasrienanu ca BOJACIIM MEXIYHAPOIHH W OBITApCKHM M3CIIC/IBAHUS, OUSPTaHH Ca
KITIOYOBUTE MPEAM3BUKATEICTBA M Ca MPEIJIOKCHU HACOKU 3a OBJCHIM MPUIOXKCHHUS. Pe3yiraTure OT
aHaJM3a MOKa3BaT, Ye KOMOMHHMPAHETO Ha AucTaHIUOHHH aaHHu ¢ [MIC u ChbBpeMeHHM aqrOpuTMH Ha
M3KYCTBEH MHTEJCKT 3HAYMTEIIHO IMMOJ00psABa TOYHOCTTA IMPH OICHKA HA ChCTOSIHHETO, CTPYKTypaTa U
MPOJAYKTHUBHOCTTa Ha ropute. IloguepTaBa ce HyXjaara OT MO-A00p0 KaliuOpupaHe Ha MOJCIUTE 4pe3
TePCHHHU HAOJIIOJICHUS ¥ KOMOMHHMpAHE Ha pa3jIMuHU THIIOBE JaHHU — ONTHYHH, pajapHu U JiazepHu. B
3aKJIOUeHHUe, TucTaHnoHHuTe TexHonoruu u I'MUC npeyiarat ycToHYMB ¥ €PEKTUBECH MOXO0/ 3@ OlTa3BaHe
Y yTpaBJICHUE Ha TOPCKUTE PECYpCU B YCIOBUATA HAa KIIMMATHYHU MPOMEHH W 3aCHJICHO aHTPOIIOTEHHO
BBb3/CHCTBHE.
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I7.20

Chanev, M., Bonchev, B., Valcheva, D., Filchev, L.. Using satellite data to identify heterogeneity in wheat
crop development from organic einkorn. Proceedings, 9th International Conference on Cartography and
GIS, 16-21 June 2024, Nessebar, Bulgaria, Bulgarian Cartographic Association, 2024, ISSN:1314-0604,
164-170 JIunk

Abstract

The BBCH (Biologische Bundesanstalt, Bundessortenamt and Chemical) scale was used to determine crop
phenology. Ground data were collected in phases BBCH 29, 45 and 75. In phase BBCH 29, zones with
three differences in the vegetation index NDVI were determined, respectively NDVI —0.86, 0.74 and 0.63.
In the field, in the three zones with different NDVI values, a permanent plot of 10 x 10 m was organized,
at the end of which markers were placed, permanent plots were organized and GPS coordinates were taken.
From these four permanent plots, during the phenological phases BBCH 29, 45 and 75, biometric
measurements were performed. Statistical processing of the data proved the differences in the field. This
suggests that vegetation indices can be generated and studied from data generated by the Sentinel-2 satellite
to describe crop condition as described by land mass values.

r7.21

Filchev, L., Dimitrova, M., Trenchev, P., Jelev, G., Chanev, M., Cahyadi, M.. Preliminary Results from
Smart Integrated Devices for Telemedicine to Combat COVID-19 Toward New Resilience City -
Smart4COV19/Telemedicine Project. Proceedings of 3rd National Workshop with international
participation under the EU Copernicus programme, Space Research and Technology Institute, Bulgarian
Academy of Sciences (SRTI-BAS), 2023, ISBN:978-619-7490-16-9, DOl:
https://doi.org/10.5281/zenodo.10439070, 56-63 Jluuk

Abstract

The primary goal of this research is to create a health integration system for the swift identification of
COVID-19 and similar pandemic infections. Given the rapid transmission rate of this disease, it's crucial to
develop advanced technology to prevent human-to-human transmission.

This system incorporates a 3D tool that utilizes a combination of GNSS (Global Navigation Satellite
System) on smartphones, affordable GNSS, and LIDAR. These components generate a smart 3D city model
for tracking individual information, accessible via a smartphone app linked with GNSS positioning and a
COVID-19 spatial database. Additionally, the system includes environmental monitoring to assess the
correlation between weather, air pollution, and COVID-19 risk. Telemedicine via smartphones can mitigate
these risks by providing support to mildly ill patients, reducing their exposure to COVID-19 cases. The
results of models for converting TROPOMI — S5p aerosol data to PM concentrations over Burgas, Bulgaria
are also outlined.
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r7.22

Kamenova, I., Chanev, M., Dimitrov, P., Filchev, L., Jelev, G., Dong, Q., Zhu, L.. Evapotranspiration
estimation, case study in Bulgaria within Dragon-5 program. Proceedings SES 2023, Space Research and
Technology Institute Bulgarian Academy of Sciences, 2023, ISSN:2603-3313, 182-186 JIunk

Abstract

This publication comprises some results from Dragon-5 project “ID.57160: Monitoring Water Productivity
In Crop Production Areas From Food Security Perspectives”. Accurately measuring the amount of water
(e.g., evapotranspiration—ET) and energy (e.g., of latent and sensible heat) that are exchanged at the Earth's
surface is crucial for various applications in fields such as meteorology, climatology, hydrology, and
agronomy. Having reliable estimations of these fluxes, particularly of ET, is considered essential for
effective natural resource management. The distributed ET models are important tool for policy planning
and decision-making in terms of calculating the water productivity in agricultural crops. However, the
model calibration and validation present a crucial challenging task. The Sentinel-2 and Sentinel-3 satellite
constellation contains most of the spatial, temporal and spectral characteristics required for accurate, field-
scale actual evapotranspiration (ET) estimation. The one remaining major challenge is the spatial scale
mismatch between the thermal-infrared observations acquired by the Sentinel-3 satellites at around 1 km
resolution and the multispectral shortwave observations acquired by the Sentinel-2 satellite at around 20 m
resolution. The Sen-ET SNAP Plugin bridges this gap by improving the spatial resolution of the thermal
images. We have implemented the model for Purvomaj municipality study area in Bulgaria.

r7.23

Yanes, M., ®unues, J1., Kamenosa, 1., Mutera, H. OnpenensiHe Ha 100MBUTE OT OHOJIOTHYEH SUEMUK T10
careauTHH gaHHU OT Sentinel-2. Proceedings of 3rd National Workshop with international participation
under the EU Copernicus programme, Space Research and Technology Institute, Bulgarian Academy of
Sciences (SRTI-BAS), 2023, ISBN:978-619-7490-16-9, DOI:https://doi.org/10.5281/zenodo.10438947,
22-27 Jlunk

Pe3iome

HacrosmeTo u3cnensane e mpoBeneHo npe3 ceickocromnanckara 2022-2023 r. B 3eMIIMIIEeTO Ha . bsma
peka, obuna [IppBoMaii B neHTpanHa 1oxHa beiarapus. Hazemuure nannu 3a nobuBa ca chOpaHH OT
OMOJIOTHYHO CepTU(PUIMPAHO TOJIE 3aCATO C €YEMHUK, KOETO € 4acT oT cronaHcTBoto Ha ET ,,bopucnas
CnaBues*.

3a naentTuduuupane Ha GEeHOJIOTHUHUTE €TalM Ha Pa3BUTHE Ha Iocesa Oemle ninon3paHa ckajgara BBCH
3a JKuUTHM pacteHus. Jlamnure ot cartenurta Sentinel-2 Osxa mnomydenu ot tiardpopmara EOSDA
LandViewer. Bereranmonnure uHaekcu Osixa FeHEpUpaHU B ChIlata miaTrgopma kKarto 0sxa moidpaHu
TaKWBa, KOUTO ca M3MOJI3BaHU B PEJIEBAaHTHU M3CJIEIBaHUS B KOHBEHIIMOHAIHOTO 3eMezenue. M3mon3Banu
ca yeTHpH M300paxkeHUsi ChOTBETHO 3a (eHonornunute ¢pazu BBCH-21 navano na 6parene, BBCH-30
BpereHene, BBCH-51 n3knacsasane u BBCH-77 kpait Ha miieuHa 3psnocT. CTOMHOCTUTE HA MUKCEIUTE
0sixa u3Bnedyenu upe3 [ IC copryepa ArcGIS Pro. IIpu nocturane na dasza rexnonoruyna 3psuioct BBCH-
99 6sixa cpOpaHn Ha3eMHH NPOOHM 3a M3MEpBaHEe HAa OMONOrMYHHUAT 100MB. C MONyYeHHTE HAa3eMHHU U
caTeJMTHH JaHHU Oellle N3BbPLICH KOPEIallMOHEH aHalIu3, KaTO C€ YCTAHOBU KOU BEreTallMOHHU HMHAEKCH
ca Hal-TIOIXO/ISIIN 32 OIpeeNIsTHe Ha TOOWBUTE U B KOS BETe€TallMOHHA (a3a.
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r7.24

Drumeva, N., Chanev, M.. Studying of the satellite based models for local spatio-temporal monitoring of
ocean acidification in costal sea water in Black sea. Ecological Engineering and Environment Protection,
2023, 2, National Society of Ecological Engineering and Environment Protection, 2023, ISSN:1311-8668,
DOI: doi.org/10.32006/eeep.2023.2.3441, 34-41 (I'7.27) Jlunk

Abstract

Due to climate changes, a number of changes are observed in the world's oceans, such as a change in the
amount of thermal energy and water temperature, a change in sea and ocean currents, as well as an increase
in acidification. These changes lead to a change in sea water as a habitat for marine ecosystems. Since the
beginning of the new millennium, many scientific researches have been focused on monitoring and studying
ocean acidification as an important indicator of climate change. The use of satellite remote sensing data to
study ocean acidification is gaining wide application and is emerging as a major research method in the
near future. It enables continuous near-real-time monitoring, both globally and regionally. The aim of the
present study is to investigate and evaluate the possibilities of applying the models for the study of marine
acidification using satellite data for a limited coastal area in the Black Sea region. A review of the
publications in various scientific databases related to the major projects of international and governmental
organizations such as UNESCO, IALA, EC, NOAA, etc. was made. The study takes into account the gaps
in the information on the acidification of the Bulgarian coastal waters by exploring the possibilities for
satellite remote monitoring, which would allow the creation of spatio-temporal and prognostic models. The
global and regional coastal studies of seawater acidification with satellite data, as well as the satellite studies
of the Black Sea carried out so far, give us hope that in the near future we will be able to successfully apply
satellite remote sensing methods in regions such as the Bulgarian coast. However, there are currently no
data on quantitative analyzes based on satellite data for the Black Sea, such as the calculations of the
parameters of the carbon cycle in sea water. This leads to the impossibility of conducting satellite
monitoring of acidification in our region at the present time.

I'7.25

Petru Ciocani, Milen Chanev, Pavel Popov, Iskren lvanov, Lachezar Filchev. Spatial technologies in
archaeology: from GIS mapping to SFM-based modelling. Proceedings Twenty-first International
Scientific Conference Space, Ecology, Safery 2025, 2025, ISSN:2603-3313, 200-206 JIumk

Abstract

The development of Geographic Information Systems (GIS) has profoundly transformed archaeological
research by enabling precise spatial data acquisition, long-term storage, and advanced analysis. Initially
emerging in the 1960s for land-use and urban planning, GIS has evolved into a multidimensional analytical
platform supporting complex modelling, pattern recognition, and sophisticated visualisation. In
archaeology, GIS facilitates rapid and accurate digital documentation in the field, particularly when
integrated with complementary technologies such as UAVs, GPS, and Structure from Motion
photogrammetry, as well as the execution of intricate spatial analyses.
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This paper illustrates its field applications through two case studies: a UAV-based aerial survey around
Varbitsa, Bulgaria (2022—2024), investigating the topography of three newly discovered sites, and the use
of GIS and SfM modeling during rescue excavations at Schwabisch Hall-Hessental, Germany (2022—-2023),
enabling precise documentation of a Middle Neolithic long house. In both cases, GIS supported accurate
mapping and the integration of heterogeneous datasets, enhancing interpretative potential. These examples
demonstrate that GIS functions not merely as a mapping tool but as a comprehensive platform for
archaeological documentation and analysis, which enhances the interpretation of archaeological contexts
and ultimately our understanding of past societies.

I'7.26

I'eopru XKenes, JIpueszap @umueB, Mapus Jdumutposa, [Inamen TpenueB, Muien Yaunes. I'MC Ga3a-
JaHHHM 110 ipoekT smart integrated devices for telemedicine to combat covid-19 toward new resilience city.
Proceedings Twenty-first International Scientific Conference Space, Ecology, Safery 2025, 2025,
ISSN:2603-3313, 341-346 Jluuk

AbcTpakT

l'eorpadcknute MHPOPMAIIMOHHKM CHUCTEMHU IPEJOCTABSIT BB3MOXKHOCT 3a OLCHKA Ha PUCKA CBBP3aH C
pa3nuYHA PUCKOBH (aKkTOpH, KaprorpadupaHe Ha pa3nuyuara, ChIIO 3a CPaBHEHHWs Ha KapTH Ha
3a0ossiBanus. Upes n3non3BaHe Ha MPOCTPAHCTBEHH JaHHU MOTAT Jia Ce Ch3aaT 3IpaBHU MOJICIH U Upe3
TSIX MHOTO TI0-ZT00pe J1a pa30epeM PUCKOBETE 3a 3/IpaBeTo Bb3HUKBAIIH 32 Hacenennero. Cp3naaena e ['NC
0azarta maHHM 3a U30paHU TecToBH paiionu — rp. Codus u rp. byprac, BxmouBamia peepeHTHH JaHHU,
CIbTHUKOBU JaHHM (METEOPOJIOTMYHHM JaHHHM, JaHHM 3a arMoc(epHO 3aMbpCsBaHE), AAHHU 3a
3abomsemoct ot COVID-19 u nanHm oT HazeMHH U3MepBaHUATA ChC ceH3opu Ha IQAIr. basara nanuu e
OCHOBa 3a IPOBEXKIAHHA HENPEKbCHAT MOHUTOPUHI HA YHCTOTaTa Ha Bb3AyXa B JBaTa paioHA.
AHanu3upaHa ¢ B3aMMOBpPBh3KaTa MEXy aTMOC(PEPHOTO 3aMbpcsBane u 3aboseBaemoctTa oT COVID-19.
Cw3aaziena e Mpexa OT CeH30pHU 3a OTYMTAaHE Ha (PUHUTE MTPAXOBU YACTHIU B JaJICHUTE PAHOHH.

7.27

XKenes, I'., YaneB, M. Pasno3naBaHe Ha OO0EKTH BBpPXY CI'BTHUKOBH H300paxkeHUs. EkomoruyHo
HMHXCHEPCTBO U Olla3BaHEe Ha OKOJIHATa cpena, 3, 2025, ISSN:1311-8668, 5-27 (I'7.28)

AbcTpakT

JucraHnmoHHUTE HAOJIOIEHHS [TONTy4YaBat 0bp30 pa3BuThe npe3 60-Te TOAMHU Ha MUHAITUS BEK BbB BPh3Ka
c Obp3us HampeabK HAa KOCMHYECKUTE W3CIEABAHUS W HEOOXOAMMOCTTa OT WIACHTU(PHUIMPaHE
(uHTEepIpeTanysi) Ha 00CKTH Ha 3eMHATa MIOBBPXHOCT OT MOJMydeHHTe n300pakeHus. CTaTusTa pa3riex/ia
KaKTO METOAMTE 32 TMCTAHIIMOHHO HAOIIO/IeHNE, Taka M 00eKTUTEe Ha MHTepIpeTanys. Pasmo3naBaneTo Ha
n300pakeHns: U O0EKTH € KJIIOUOB MPOLEC B aHAIM3a Ha JJaHHM, KOWTO BKIIIOYBA KiacH(pULIUpaHETO HA
CJIEMEHTUTE B Pa3IMYHM KaTeropuu. Te moraT na ObAaT Kilacu(UIMPaHU CHOPEH Pa3iIudHU KPUTEPHH,
KaTo TPOM3XOJ, Pa3Mep W OTpaXkaTelHa CIIOCOOHOCT, Hapen ¢ ApyrH. DHU3MKO-MaTeMaTUYECKUTE U
reorpadckure (hakTopH Ciy’aT KaTo (pyHIaMEHTaJlHM OCHOBHM 3a Kiacupukanusra. VHTepnperauusiTa
MOke jaa Obje obmioreorpadcka, npeaocTapsima HHGOpMalus 3a 3eMHaTa OBbPXHOCT, UM TeMaTHYHa,
(hoxycupaHa BbpXy CHEUPUIHN XapaKTEPUCTHKH.
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[IpornechT Ha pa3no3HaBaHE U UHTEPIIPETALINS € OT CHIIIECTBEHO 3HAYCHUE 32 MHOTOOPOWHUTE MPUIIOKECHUS
Ha JIUCTAHIIMOHHOTO HAOJIOJCHHE, BKIIOYHUTEIIHO aHAIM3a Ha 3eMHAaTa MOKPUBKA W OpraHu3anusTa Ha
MMPOCTPAHCTBEHUTE JaHHU. [IUCTAaHIIMOHHOTO HAOIIOICHUE € Pa3paboTeHo npe3 60-Te TOAMHN HAa MUHATHS
BEK BHB BpB3Ka C HHTEH3MBHOTO PAa3BHTHE HA KOCMHUYECKHTE H3CIEJBAHUS W HEOOXOJUMOCTTa OT
pasmo3HaBaHe (nemmdpupane) Ha 00€KTH Ha 3eMHATa MOBBPXHOCT OT MOyYEHUTE OT TAX M300parKeHUsI.
Pasno3naBaneTo Ha 00pa3u M 0OEKTH € KITFOUOB MPOIIEC B aHAIHM3a HA JIAHHH M BKITIOYBA KIaCU(DUIIUPAHETO
Ha eJICMEHTHTE B PA3NIMYHU KiacoBe. Te MoraT na ObJar Kiacu(UIMpaHd CIIOpe] Pa3IUYHU KPUTEPHH,
KaTo MPOU3XO0J], pa3Mep U OTpa)kaTeiaHa CIIOCOOHOCT U ap. PU3MKO-MaTeMaTH4YeCKUTE U reorpadckure
(hakTOpU Ce CYMTAT 32 OCHOBHHU ITPH KJIACU(UKAIIUATA.

I'7.28

XKemnes, I'., UaneB, M. M3non3Bane Ha CIIEKTPAITHA WHAECKCH M KOMOWHAITUS OT CIIEKTPAIIHA KaHAIH B
Pa3IMYHU [IBETOBU MOJIEIH 3a KapTorpadupaHe Ha CITTHUKOBH N300pakeHns. EKOIIOTMYHO HHXKEHEPCTBO
W Ola3BaHe Ha OKOJIHATa cpena, 3-4/2024, 2024, ISSN:1311-8668, 26-47

Abstract

This paper discusses the intended use of spectral index and color (RGB) composite images obtained by
theSENTINEL-2 pair of satellites as part of the space segment of the European Copernicus Earth
observation program. The characteristics of the spectral channels are presented for their application in
environmental studies. Some of the most used composite and index images generated by the SENTINEL-
2 spectral channels are described in more detail, as well as their main application in the analysis of object
characteristics by remote sensing. It is found that the NDVI vegetation index is most widely used mainly
in precision agriculture and forest monitoring. The color composite and index images generated by the
SENTINEL-2 pair of satellites find application in modeling and analyzing different stages of development
of various types of agricultural crops, as well as predicting their yields, tracking vegetation, detecting
disturbances caused by abiotic, biotic and anthropogenic origin in forest areas.

The data obtained by the SENTINEL-2 pair of satellites allow to assess the severity of burning in a given
area, as well as the consequences of a fire and its size. This type of data also makes it possible to assess the
degree of recovery after a fire in a given area. SENTINEL-2 data are also used for environmental monitoring
and protection.

I'7.29

Chanev, M. Problems and perspectives in organic cultivation of cereals - overview. Ecological Engineering
and Environment Protection, 2021, 2, National society Ecological Engineering and Environment
Protection, 2021, ISSN:1311-8668, DOI: doi.org/10.32006/eeep.2021.2.6675, 66-75 (I'7.30) Jlunk

Abstract: In this study, an overview is made and a comparative analysis of articles, reports and materials
dealing with organic farming of LWC, in the period 1970 to 2021 is performed. After analysing the
literature, the following conclusions are made: Cereals occupy a particularly important place in organic
farming, the main advantages of their cultivation are easy farming techniques, relatively easy mechanical
weed control, disease control through rational crop rotation, opportunities for biological control of major
pests. The soils in organic farming are better structured than those in conventional agriculture. Organic
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farming practices are related to improving soil properties, including the addition of organic matter to the
soil, increasing the population of earthworms, biodiversity, soil fertility and more. Biological management
provides a more stable soil structure. The larger pores observed in biological management have a beneficial
effect on the physical properties of the soil, such as water flow and water capacity. The greater porosity of
the soil provides a good habitat for soil microorganisms. Organic farming contributes to creating a better
soil structure. Organic farming systems have traditionally been based on crop rotation. The aim of organic
farming is to achieve a balance between crops that reduce soil fertility and crops that restore fertility. Crop
rotation is the main tool that integrates the maintenance and development of soil fertility with various
aspects of plant production in biological systems. Specialised selection programmes for creating varieties
suitable for organic farming are too few due to the small number of users and high costs. The most common
practise includes testing the suitability of conventional varieties in biological conditions, propagation and
distribution of the best in the biological sector. Sowing norms directly control the sowing density, as well
as the nutrient area of each plant. Changing sowing rates is also an excellent method for controlling weeding
in biological fields. Concerning yields from organic and conventional agriculture, organic farms are less
productive than conventional ones and their productivity is lower. But if environmental variables are taken
into account, organic farms show the same or higher efficiency. A major problem facing organic farming
in the future is the protection of fields from pollution by genetically modified organisms. An option for
protecting biological fields is to maintain a buffer zone between the farm and the neighbouring conventional
fields to prevent accidental contamination with GMOs

I'pyna , '8

Ilybnuxyeanu 2nasu om KOIeKMUBHU MOHOSPadUlL

rs.1

Chanev, M., Filchev, L., Kamenova, |.. Estimation of Water Use Efficiency for Winter Cereals Through
Evapotranspiration Using Remote Sensing Data. Climate, Environment and Agricultural Development,
Springer Nature Link, 2024, 1SBN:978-981-97-8362-5, DOI:https://doi.org/10.1007/978-981-97-8363-
2.9, 15,129-144 Jlunx

Abstract

The study presents findings on the assessment of actual evapotranspiration across croplands using
vegetation index data, facilitated by the Google Earth Engine platform. This research emphasizes the
importance of remote sensing in understanding water requirements for crops, contributing to improved
agricultural practices and water management strategies. By employing methodologies that integrate remote
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sensing measurements, the study aims to enhance the understanding of crop water productivity and its
implications for sustainable agriculture. The results underscore the significance of monitoring vegetation
health and water use efficiency, which are critical for addressing challenges related to agricultural drought
and climate variability. Overall, the findings provide valuable insights for stakeholders in agriculture and
environmental management, promoting informed decision-making to optimize resource use and enhance
food security.

8.2

Chanev, M., Kamenova, |., Filchev, L.. Remote Sensing Monitoring of water productivity in agricultural
crops - a review. River Conservation and Water Resource Management, Springer Singapore, 2023,
ISBN:978-981-99-2604-6, DOI:https://doi.org/10.1007/978-981-99-2605-3_2, 17-26 Jlunk

Abstract

Water use efficiency and water productivity are becoming increasingly important for food security. The
role of sustainable food production is emphasized by UN SDGs and is of particular importance in the new
decade, where also water scarcity issues are going to exacerbate due to climate change and anthropogenic
factors. The chapter will review the remote sensing applications in the peer-reviewed literature published
in the past 10 years and focuses on the prospective new applications.
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