PE3IOMETA HA HAYYHUTE TPYAQOBE, NPEACTABEHU 3A YYACTUE B
KOHKYPCA 3A NMEPNOOA 2007-2018 .
HATN. AC. AP. UBA BOHEBA UBAHOBA

|. Cb3O0ABAHE W PA3BUTUE HA METOAUKA 3A UWAEHTUOPUUUPAHE WU
PA3NMNO3HABAHE HA CMNEUN®PUYHU TUNOBE MECTOOBUTAHUA BbBB
BINAXHW 30HUW C W3MNOJNSBAHE HA [OAHHUW OT OUCTAHLMUOHHU
M3CNEABAHUA (NNABAWKN TPBCTUKOBU OCTPOBU U TPBCTUKOBMU
MACuUBH) BBbB BIJIAXHU 30HU (E3EPOTO CPEBBPHA WU 3ALWLUTEHA
MECTHOCT ,,NOAA")

2. UBaHoBa WU., CtaHkoBa H.. [JuHammka Ha nnaBawumTe TPBbCTUKOBM OCTPOBU B €3€pOTO
CpebbpHa 3a nepuoga nponet — nato 2017 r. ¢ msnon3saHeto Ha SAR pgaHHu, (2017),
PROCEEDINGS SES 2017, ISSN:1313 — 3888, 269-274

ANHAMUKA HA NNABALLUTE TPBCTUKOBU OCTPOBU B ESEPOTO
CPEBBbPHA 3A NMEPUOLA NPOJIET - NIATO 2017 I, C U3MNOJISBAHETO HA SAR
OAHHU

MBa UBaHOBa, HaTtanua CtaHkoBa

YHcmumym 3a kocmudecku uscnedsaHusi U mexHosoauu — bbnzapcka akademusi Ha Haykume e-
mail:ivaivanova@space.bas.bg

Knroyoeu dymu: padapHu u3obpaxxeHusi, EKOMOHUMOPUHE, MeCMOoobumaHusi, niasauju mpbCMUKo8U
ocmposu

A6cmpakm: Bbe 6pb3ka CbC 3azybama Ha MecmoobumaHusi ecriedcmeue aHmMpPONoc2eHHU U
HeaHmpornoeeHHU ghakmopu, koemo 800u 00 u34ye3saHe Ha C8eMO8HO 3acmpauwieHu 8udose XUBOMHU U pacmeHust
e Heobxo0UMO HenpeKkbCHamo U3e8bplieaHe Ha MOHUMOPUHao8U u3sciedsaHusi. OcHosHa uen Ha u3credsaHemo e
Haco4YeHa KbM OUEHKa U MOHUMOPUH2 Ha MpuopumemHu muroge mMecmoobumaHusi 8 3awumeHu mepumopuu,
Kakeumo ca nnasauwjume mpbCMUKO8U ocmposu 8 ezepomo CpebbpHa, Llenma Ha Hacmosiwemo u3cnedsaHe e 0a
roKaxke Kak makb8 MOHUMOpPUHe Moxe 0a 6b0e u3ebpweaH CEe30HHO C noMowyma Ha u3rnonssaHemo Ha padapHu
usobpaxeHus. kKamo uscredeaHusima ce basupam Ha U38bpuwieHUme C rfnoMowjma Ha OfnNMmuYHU U306paxeHust
HabmoleHus npe3 200uHUME, ¢ Uen ycmaHoesieaHe Ha OuHaMuka Ha Mecmoobumarusima. MoHumopuHesm e
usebplweH 3a nepuoda nponem-ngmo Ha 2017 2. Koemo rnoka3ea OuHamukama Ha MecmoobumaHusima npes
nposiemma, Ko2amo e3epomo € Mb/IHOBOOHO, U rpe3 JIimomo — Mpu HUCKO HUBO Ha eodama & e3epomo.
Pesynmamume noka3zeam 3HayumesiHU U3MEHEHUS 8 msixHama now, U MecmorosioxeHue, Koemo Moxe da ce
e3emMe 00 8HUMaHuUe ¢ Uesl msaxHomo onaseaHe 3a 8 6n0ewe.

4. lvanova |., Nedkov R., Borisova D., Application of SAR data for seasonal monitoring of
floating reed islands dynamic in Srebarna Lake, (2017), Proc. SPIE 10428, Earth Resources
and Environmental Remote Sensing/GIS Applications VIII, SPIE, 2017, ISSN:0277-786X,
DOLl:http://dx.doi.org/10.1117/12.2278542, 104280M-1-104280M-8. SJR:0.228

Application of SAR data for seasonal monitoring of
floating reed islands dynamic in Srebarna Lake
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Iva Ivanova*, Roumen Nedkov, Denitsa Borisova Space Research and
Technology Institute — Bulgarian Academy of Sciences, Acad. G.
Bonchev Str., bl.1, Sofia 1113, Bulgaria

ABSTRACT

The aim of this paper is seasonal monitoring of floating reed islands dynamic in Srebarna Lake
(Bulgaria), using SAR data. In order to study the seasonal dynamic of floating reed islands (such as
absolute and relative movement) the only opportunity which provides high-tech methods based on
space remote sensing was used. Sensors by suitable parameters for data registration for this type of
unsystematic landscape units were used. SAR data (Synthetic Aperture) are powerful high-tech tool for
monitoring from the ground objects. SAR data images are privileged to register data at any time of the
day or night and in adverse weather conditions, which are the main limiting factor in optical images.
Seasonal monitoring of floating reed islands using SAR data was performed — winter — when the water
in the lake is frozen, then a relative movement of these islands was observed, spring — melting snow
cover and rising water level in the Danube River and Srebarna Lake was observed, when the water
level is raised. Obtained results give a quantitative assessment of the ecological dynamics of these
types of specific habitats in Srebarna Lake. They show the movement of the islands through the
seasons in the period of six mounts, the changes in their shape and size. Regular seasonal monitoring of
the floating reed islands dynamic is very important for their preservation as a specific habitat.

Keywords: floating reed islands, SAR data, dynamic, wetland

6. Ivanova I., Nedkov R., Stankova N., 2017: Studying the process of vegetation in Poda
Proteted Area using aerospace data, (2017), Proceedings of the Fifth International Conference
"Ecological Engineering and Environment Protection” (EEEP'2017) Plovdiv, June 5-7, 2017, p.
191-200, ISSN: 2535 - 0773

STUDYING THE PROCESS OF VEGETATION IN PODA PROTETED AREA USING AEROSPACE
DATA

I. Ivanova, R. Nedkov, N. Stankova
Space Research and Technology Institute - BAS

Acad. Georgy Bonchev Str, bl..1, Sofia 1113, bearapus
email: ivaivanova@space.bas.bg

Abstract: In this study development of vegetation overgrowth in Poda Protected Area for sufficiently long period of
time - 1992 - 2016 was investigated. This allows a quantitative assessment of a typical wetland ecosystem to be
done for a period of 24 years. The proposed methodology is a sequence of several procedures that are related to
quantitative and qualitative assessment of the vegetation change in Poda Protected Area. The combination of
satellite data in the optical and radio spectrum increases the objectivity and precision of vegetation cover, water and
soil moisture monitoring. In order to distinguish the vegetation from the water and another non-vegetation surfaces
the vegetation index NDVI was used. This index is a good indicator that there is land in the wetland of Poda
Protected Area which is the basis for this vegetation to grow and this helps for the correct identification and
classification of the different objects in this site. Normalized Differential Water Index (NDW!I) was used for
assessing the presence of moisture in the leaves. On the basis of the obtained results, vegetation monitoring in the
Poda Protected Area was made, which is an important factor for the protected area management. From this
assessment, recommendations can be made as to whether and during which season human intervention is needed to
preserve the main habitats in the protected area.

Keywords: wetlands, habitats, vegetation, dynamics, satellite data
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12. Nedkov R., lvanova |., Zaharinova M., Stankova N., Actual state of Poda Protected Area
using SAR data, (2016), Proceedings of the Third European SCGIS Conference
"Geoinformation technologies for natural and cultural heritage conservation”, October 11-12,
2016, Sofia, Bulgaria, Space Research and Technology Institute — Bulgarian Academy of
Sciences, ISSN 1314-7749, p.192-198

ACTUAL STATE OF PODA PROTECTED AREA USING SAR DATA

R. Nedkovl, l. Ivanoval, M. Zaharinoval, N. Stankova®
1Space Research and Technology Institute, Bulgarian Academy of Sciences, Sofia, Bulgaria

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.

Keyworlds: satellite, SAR data, wetland, monitoring, reedbeds

14. Ivanova l., Study of the dynamics of floating reed islands dynamic in Srebarna lake for
the period 1992-2014 based on satellite, ground and GPS data, (2016), Ecological engineering
and environment protection, ISSN 1311-8668, 1/2016, p. 18-25

STUDY OF THE DYNAMICS OF FLOATING REED ISLANDS IN
SREBARNA LAKE FOR THE PERIOD 1992-2014, BASED ON
SATELLITE, GROUND AND GPS DATA

lva lvanova

Abstract. This study is about the dynamics of floating reed islands in Srebarna Lake during the period 1992 -
2014. Srebarna Lake is part of Natura 2000, European ecological network. Srebarna Lake is declared as Srebarna
Biosphere Reserve by UNESCO, and categorized as a supported reserve.

Floating reed islands are important for the breeding of different water bird species, some of which are endangered
species. They are unique for Europe as water bird habitats and they are presented only in Srebarna Lake and the Danube
Delta. Focused research on the area and spatial variability of the floating reed islands have not been performed yet due to
their difficult accessibility and the lack of data about their dynamics. Study of the floating reed islands dynamics (absolute
and relative motion) could be done only by high-tech methods, based on remote sensing from space, using appropriate
sensors to register parameters of this unique kind of unsystematic landscape units. The results from this research have been
grouped in specialized geodatabase. A methodology for studying the dynamics of area, size, and location changes of the
floating reed islands has been proposed. Based on this methodology the quantitative results for habitat’s ecodynamics in
Srebarna Lake have been received. A coefficient of relative area (KM), showing the attitude of the habitats to the area of
central water body have been introduced which is used as quantitative assessment of this habitat’s dynamics. The results of
the study have been used in monitoring management plans of Srebarna Biosphere Reserve. Tracking the floating reed
islands attitude is essential for investigating the dynamics of these specific habitats for endangered bird species nesting.

Key words: floating reed islands, dynamics, satellite data, monitoring.

15. UeaHoBa W., HegkoB P., Ce3oHHa guMHaMuka Ha nnaBawMTe TPbCTUKOBM OCTPOBU B
e3epoTto CpebbpHa Ha GaszaTa Ha CNbTHUKOBU, HaszeMHn 1 GPS gaHHu, 3a nepmnoga mapt 2014
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r. — mapt 2015 r., Eleventh Scientific Conference with International Participation, (2015),
SES2015, 286-291

CE3OHHA JUHAMUKA HA NMNABALUUTE TPBCTUKOBUN OCTPOBU B E3SEPOTO
CPEBBbPHA HA BA3ATA HA CIMTbTHUKOBWU, HASEMHU U GPS AAHHU, 3A
NEPUOOA MAPT 2014 r. - MAPT 2015 r.

MBa UBaHoBa, PymeH HegkoB

UHcmumym 3a KocMmuydecku uscriedsaHusi U mexHornoauu — brneapcka akademus Ha
Haykume e-mail: ivaivanova@space.bas.bg, rnedkov@space.bas.bg

Knroyoeu OAymu: OucmaHyuoHHU u3cnedeaHusi, OuHaMuka, [asalju MPbLCMUKOBU OCMPOo8U,
mMecmoobumaHus

Pe3rome: B Hacmosiwyama paboma ce npocrnedsisa ce3oHHama QuHamMuka Ha raasawume mpbCmuKkosu
ocmposu 8 ezepomo CpebbpHa 3a nepuod om eoHa 2o0uHa. [lnasawjume MPBbLCMUKOBU OCMPOBU UMam
USKITIOYUMEJIHO B8a)XHO 3Ha4yeHue 3a eHe3deHemo Ha pasnuyHu sudose 6000/10bUSU MMUUU, HSKOU OmM KOUMO
€8emo8Ho 3acmpauwieHu gudose. 3a uscrnedsaHe OuHamukama (kamo abconomHo U OmMHOCUMESIHO O8UXEHUE) Ha
rnasaujume ocmposu e u3rosnideaHa edUHCMeeHama 8b3MOXHOCM, KOSIMO rpedocmassim 8UCOKOMEXHO1I02UYHUMe
mMemodu, 6a3upaHu Ha AuCcmMaHUUOHHU U3criedeaHusi om KOCMoca C oMouima Ha CeH30pu ¢ nooxodsuwu 3a uenma
napamempu Ha peaucmpupaHume om msx 0aHHU 3a mo3u 8ud HecucmeMHuU naHOwagpmHu eduHuyu. Toea rnokassa
Kak ocmposume ce MpoMeHsIm pe3 ce30HuUme 3a eOHa 200uUHa , Kakeu O8UXKeHUsI U MPpOoMeHU 8be ¢hopmama u
nowma um ce Habmodasam u Odanu moea ce ompassiea 6bpXy U3I038aHEMO UM OM HSKOU CBEMO8HO
3acmpaweHu 8udose nmuyU Kamo msicmo 3a eHe3deHe. Ce30HHUSI MOHUMOpPUH2 0asa npedcmasa Kak 0a 6b0am
ornaseHu nnasawume mpbCMUKO8U OCMPOBU Kamo 8aXHO MecmoobumaHue.

21. Vasilev V.P., Kalchev R.K., Diadovski I.K., Kalcheva H., lvanova I.B., Filkova R.P., Spatial
and temporal morphometric changes, Ecosystems of the Biosphere Reserve "Srebarna Lake",
Sofia, (2012), Prof. Marin Drinov Academic Publishing House, p. 185-196 (MoHorpaduyeH
TPYA)

Spatial and temporal morphometric changes

V. P. Vasilev+, R. K. Kalchev+, |. K. Diadovski+, H. Kalchevas, I. B. lvanova~~, R. P. Fikovax

*Institute of Biodiversity & Ecosystem Research, Bulgarian Academy of Sciences
11113 Sofia, 2 Gagarin Street,
e-mails: vvasilev@ecolab.bas.bg, fikova@ecolab.bas.bg;
1000 Sofia, 1, Tsar Osvoboditel Blvd,
e-mails: rkalchev@zoology.bas.bg, hristinakalcheva@yahoo.com
«+1142 Sofia, 8 Dragan Tsankov Blvd, Biological Faculty, Sofia University “St. Kliment Ohridski”;
e-mail: elimare69@abv.bg
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. WEB-BABUPAH KOCMWUYECKM MOHWUTOPUHI HA ATMOCO®EPHU
3SAMBPCABAHUA, MOXAPU U HABOOAHEHUA HA BA3ATA HA OAHHU OT
ANCTAHUMOHHU U3CINEOBAHUA

1. Radeva K., Ivanova |I., Borisova D., APPLICATION OF REMOTE SENSING FOR
ECOSYSTEMS MONITORING AND RISK ASSESSMENT, (2018), ‘Fifth International
Conference on Remote Sensing and Geoinformation of Environment’ 20-23 March, 2018 -
Cyprus, RS100 - 29 V. 2, npueta 3a neyar: 2018, SJR:0.228

APPLICATION OF REMOTE SENSING FOR ECOSYSTEMS MONITORING AND RISK ASSESSMENT

Kameliya Radeva*, Iva lvanova, Denitsa Borisova, Space Research and Technology Institute, Bulgarian
Academy of Sciences, Acad. G. Bonchev Str. bl.1, Sofia 1113, Bulgaria,

ABSTRACT

In recent years on the territory of Bulgaria it has been observed the existence of events with extreme
character — floods, forest fires, etc.- that have a negative effect on ecosystems and ecosystem services.
The purpose of the present research is the application of remote sensing for ecological monitoring
implementation for the ecosystems upon the appearance of natural hazards. In this paper a
methodology for ecological monitoring in different temporal intervals has been proposed and
additionally the results from the application of remote sensing for the purpose of ecosystem monitoring
and risk assessment in case of events that induce negative effect on ecosystems have been presented.
The methodology and criteria have been implemented in observing different types of ecosystems. For
the purpose of the present investigation satellite data with different spatial, temporal and spectral
resolution from Sentinel 2, Landsat and air photo images have been used. Terrestrial data have been
used for results verification and validation. The introduced results have been obtained for different
temporal intervals from ecological monitoring, on which base criteria for optimization of the temporal
characteristics of the ecological monitoring have been suggested. The present research is with
conformance of Directive 92/43/EEC on the conservation of natural habitats and of wild fauna and flora
and Directive 2009/147/EC on the conservation of wild birds. The results from the completed research
can be of benefit for defining concrete actions for the implementation of measurements appointed in
the Action Plan for nature, people and the economy of 27.4.2017 COM(2017) 198.

Keywords: Remote sensing, Ecosystem monitoring, Risk assessment, Ecosystem Services, Space-
temporal characteristics
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3. CraHkoBa H., UBaHoBa WU.. OueHka Ha cTeneHTa Ha yBpeXaaHe Ha ropCKkuM ekocucTemu cneg
noxap, (2017), PROCEEDINGS SES 2017, ISSN:1313 — 3888, 275-279

OLIEHKA HA CTEMNEHTA HA YBPEXOAHE HA TOPCKU EKOCUCTEMMU CIEQ
NOXAP

HaTtanusa CtaHkoBa, MBa BaHOBa

UHcmumym 3a KocMmuydecku uscriedsaHusi U mexHonoauu — buneapcka akademus Ha Haykume e-mail:
natalia_hs@space.bas.bg

Knroyoeu dymu: ducmaHyuoHHu uscnedesarusi, noxap, NBR, burn severity, Sentinel

Pestome: Llenma Ha Hacmosiwjama paboma e oueHka Ha cmerneHma Ha yspexdaHe Ha 20pCKU
ekocucmemu cred noxap Ha 6azama Ha OucmaHUUOHHU aepoKocMuYecku memodu u OaHHuU. M3nonssaHu ca
cnbmHUKosu u3obpaxeHus om Sentinel-2A u Terra MODIS. 3a uenma Ha u3criedsaHemo ce U38bpuwiea
npocriedsieaHe Ha CbCMOSIHUEMO U cmerneHma Ha yepex0aHe Ha 20pCKU ekocucmemu cried roxap Ha
mepumopusima Ha noxapa om 24/08/2017e. e patioHa Ha c. Cmapa KpecHa. bnazodapeHue Ha nodxodsujama
npocmpa+HcmeeHa pasdesiumersiHa criocobHocm Ha Sentinel-2A e HanpaseHo npeyusHo OeghuHUpPaHe Ha epaHuyume
Ha u3zopsinama om roxapa mepumopusi. MI3rnon3eaHu ca KOMMNO3UmHU u3obpaxeHus om ceHsopa Sentinel 2A om
cnedHume Gamu — npedu noxapa (07/08/20172.) u cned noxapa (06/09/20172.). 3a uenma Ha u3scriedgaHemo e
HanpaseHa Knacugukayusi Ha 6bazama Ha dNBR unu m. Hap. ,burn severity map” Ha mepumopusima Ha usnama
onoxapeHa rniow; kamo ca echuHupaHu Yyemupu Kraca crioped cmeneHma Ha u32apsiHe — 8UCoKa, cpedHa, HUCKa u
He3aceasHamu.

7. Stankova N., Nedkov R., lvanova I., Avetisyan D., 2017: Integration of multispectral and SAR
data for monitoring forest ecosystems recovery after fire, (2017), Fifth international conference
on remote sensing and geoinformation of environment, RSCy 2017 — 20-23 March, 2017,
Paphos, Cyprus, ISBN 978-9963-697-24-3, 104441J-1 1044417, 10444, SPIE, ISBN:978-9963-
697-24-3, DOI:10.1117/12.2277313, SJR:0.216

Integration of Multispectral and SAR Data for
Monitoring Forest Ecosystems Recovery after Fire

Nataliya Stankova*®, Roumen Nedkov®, Iva Ivanova®, Daniela Avetisyana

alSpace Research and Technology Institute, Bulgarian Academy of Sciences,
Sofia 1113, Acad. Georgy Bonchev Str. bl.1, Bulgaria

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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Keywords: remote sensing, recovery after fire, Synthetic Aperture Radar (SAR), Vector of
Instantaneous Condition (VIC)

13. Stankova N., Nedkov R., lvanova |.. \acnegBaHe Ha nocneacTBUsATa U CbCTOAHMETO Ha
rOPCKM eKOCUCTEMW Crnepd noXxap Ypes3 U3nonsBaHe Ha AUCTaHUMOHHU aepoKOCMUYECKM MeToam
n nanHn.(2016), Proceeding SES 2016, ISSN:1313 — 3888, 314-320

M3CNEOBAHE HA NMOCNEACTBUATA U CbCTOAHUETO HA TOPCKU
EKOCUCTEMU CINEA NOXAP YPE3 U3MNOJNISBAHE HA AUCTAHLIMOHHU
AEPOKOCMWUYECKU METOAN U OAHHU

Haranua CraHkoBa, PymeH HeakoB, iBa UBaHOBa

UHcmumym 3a KocMmuydecku uscriedsaHusi U mexHonoauu — buneapcka akademus Ha Haykume e-mail:
natalia_hs@space.bas.bg

Knroyoeu Aymu: ducmaHUUOHHU u3criedsaHusi, 8b3cmaHoesieaHe cred roxap, sesemayuoHHU UHOEKCU,
Disturbance Index

Pestome: Llenma Ha Hacmoswjama paboma e oueHka Ha mnocnedcmeusima U MOHUMOPUHE Ha
CbCMOSHUEMO U 8b3CmaHo8UMEeIHUMe [pouyecu Ha 20pcKu ekocucmemu cried roxap Ha 6aszama Ha
AucmaHUUOHHU aepoKocMuyecku memodu u OaHHU. M3ron3eaHu ca cribmHukosu usobpaxeHuss om Landsat 5 TM,
Landsat 7 ETM+, Landsat 8 OLI u Sentinel-2A. 3a uenma Ha u3scrnedeaHemo ce u3ebplwiga rpocredsisaHe Ha
cbCcmosiHUeMo U rocriedcmeusima Ha 20pCKU eKkocucmeMu cried roxap Ha mepumopusima Ha mpu 20/1eMu roxapa,
8b3HUKHanu npe3 nsmomo Ha 2007 e. e reousmoyHa bwreapusi.HanpaseHa e KonudecmeeHa OUEHKa Ha
CbCMOSIHUEMO Ha 20PpCcKuUme ekocucmemu 3a u3criedgaHusi rnepuod (9 eo0uHu crned HacmbrgaHe Ha roxapume)
ypes npecMsmaHe cmoUHoCmMuUme Ha pasfu4yHu 8e2emayUoHHU UHOeKcU Ha mepumopusima Ha nodbpaHu mecmosu
ydyacmbyu.Ha 6asama Ha Tasseled Cap mpaHcepopmayusi e usqucneH Disturbance Index 3a oueHka Ha
CMymeHocmma Ha 20pcKume ekocucmemu 3a u3criedeaHusi nepuoo.

16. CtankoBa H., UBaHoBa W., NaBnoBsa H., Heagkos P., 3axapuHoBa M., 2015, EkonornyHm
Bb3OENCTBUA M MOCNeACTBMS OT HAaBOOHEHWSA B panoHa Ha p. Mapuua 4ypes3 nanonssaHe Ha
cnbTHUKOBU, GPS 1 HasemHn paHHuM 3a nepmoga 2005 — 2014 r., (2015), EkonornyHo
MHXXEHEPCTBO 1 ona3BaHe Ha okonHarta cpega, 4/2015, c. 5-14, ISSN 1311-8668

EKOJIOTTYHU BB3JIEMCTBHUSA U TTIOCJIEJACTBUA OT
HABOJIHEHUS B PAMOHA HA P. MAPUILIA UPE3 U3IIOJI3BAHE HA
CITbTHUKOBU, GPS 1 HABEMHU IAHHU 3A IIEPUO/JIA 2005 —-2014T'.

Haranus CrankoBa, UBa UBanoBa, Hans [laBioBa, Pymen Henkos, Mapuana 3axapunoBa

ENVIRONMENTAL EFFECTS AND CONSEQUENCES OF FLOODS IN
THE REGION OF MARITSA RIVER DURING THE PERIOD 2005 - 2014
BY USING SATELLITE, GPS AND TERRESTRIAL DATA
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Nataliya Stankova, Iva Ivanova, Nadya Pavlova, Roumen Nedkov, Mariana Zaharinova

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 conditions and
increase the volume of leaf biomass.

Keywords: flood, consequences, satellite data, remote sensing, GIS

18. Dimitrova M., Ivanova |., Nedkov R., Zaharinova M., 2013, APPLICATION OF
AEROSPACE METHODS FOR MONITORING OF FOREST FIRES AND EVALUATION OF
BURNED AREA IN HASKOVO REGION IN THE SUMMER OF 2011, (2013), Aerospace
Research in Bulgaria, 25,Sofia, 2013, Bulgarian Academy of Sciences, ISSN 1313 — 0927, 194-
205

APPLICATION OF AEROSPACE METHODS FOR MONITORING OF FOREST
FIRES AND EVALUATION OF BURNED AREA IN HASKOVO REGION IN THE
SUMMER OF 2011

Maria Dimitrova, lva lvanova, Mariana Zaharinova, Roumen Nedkov

Space Research and Technology Institute — Bulgarian Academy of Sciences e-mail: asic@space.bas.bg

Abstract

The most significant forest and field fires in Haskovo region in the summer of 2011 are looked through.
Information about physico-geographic characteristics of the area, land cover, etc. are gathered and analyzed in
GIS. The location and the area affected by the largest fire are being determined based on sattelite data. An analysis
of the affected area is done.

19. Filchev, L., 2. Roumenina, E., Jelev, G., Ivanova. l|., Dimitrov, P., Nedkov, R.,.

Naydenova, V., Slabakova, V., Remote sensing activities in Bulgaria 2012, (2013), June 2013,
EARSel Newsletter, EARSeL, 94, ISSN 1024-4557, p. 6-16 (.pdf)

National Reports

Remote Sensing Activities in Bulgaria, 2012

This report is based on information provided by Georgi Jelev, Eugenia Roumenina, Iva Ivanova, Lachezar Filchev, Petar Dimitrov,
Roumen Nedkov, Vanya Naydenova, and Violeta Slabakova.

The Bulgarian EARSeL members are represented by two EARSel groups at two of the institutes at the
Bulgarian Academy of Sciences (BAS). They are namely: the Space Research and Technology Institute
(SRTI-BAS) and the Fridtjof Nansen Institute of Oceanology (10-BAS). These groups have been EARSel
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members since 2009, when the two groups, consisting mainly from young scientists, applied to and
were accepted to EARSelL.

The EARSel group at the SRTI-BAS consists of 10 researchers: 7 from the Remote Sensing and GIS
(RS&GIS) department and 3 from the Aerospace Information (Al) department. Present report was
presented before Dr. | Manakos - the EARSeL Chairman - during a meeting with the Bulgarian EARSelL
members (1).

22. Tpenues I1., Hegkos P., Oumntposa M., Xpuctos 1., UBaHoBa WU., 3axapuHoBa M., 'oueB
[.; WHTterpupann web-6asmpaHn cuctemn 3a MOHUTOPUHI Ha OKonHata cpega, (2012), SES
2012, Eighth Scientific Conference with International Participation, 369-370

WHTErPUPAHU WEB-BA3UPAHU CUCTEMU 3A MOHUTOPUHI HA OKOJIHATA
CPEQOA

MnawmeH TpeHuyeB, PymeH HeagkoB, Mapusa Oumutposa, NMnamen XpuctoB, UBa UBaHoBa, MapusiHa
3axapuHoBa, [lesiH NoueB

UHecmumym 3a kocMmuyecku uscried8aHusi U mexHosioeuu — bbrizapcka akademusi Ha Haykume e-mail:
ptrenchev@space.bas.bg

Knrovyoeu oymu: MNC-croese, mema-0aHHu, yeb-6a3upaHu rnpusioxeHusl

Pe3rome: 3a 0a 6b0am makcumasiHo eghekmueHu, yeb-basupaHume cucmemu 3a MOHUMOpUHe mpsibea da
6n0am necHu u y0obHU 3a u3rofni3gaHe Om WUPOK Kpbe nompebumenu, Oa ocuz2ypsisam MOYeH aHanu3 u
su3yarnusayusi ¢ nomMoujma Ha 83aumodelicmealyu cu UHCMPYMEHMU U MNPUSIOXKEHUS Ype3 UHmMepHem.

23. UsaHoBa W., Hegkoe P., CtaHkoBa H., 3axapuHoBa M., OumutpoBa M., Hukonosa C.,
Pagesa K.; AHanu3 Ha HaBogHeHWeTo oT Mecel Pespyapun 2012 Ha TepuTopusiTa Ha c. bucep
Ha 6asaTta Ha cnbTHUKoBM U GPS panHn B TNC cpepa; (2012), SES 2012, Eighth Scientific
Conference with International Participation, 432-442

AHAJIN3 HA HABOOHEHUETO
OT MECEL ®EBPYAPU 2012 . HA TEPUTOPUATA HA C. BUCEP HA

BA3ATA HA CIMbTHUKOBU U GPS NAHHU B CPEOA HATUC

MBa UeaHoBa, PymeH HeagkoB, Hatanua CtaHkoBa, MapuaHa 3axapuHoBa,
Mapusa lumutpoBa, C. HukonoBa, K. PageBa

UHcmumym 3a Kocmudecku uscriedgaHusi u mexHonoauu — boneapcka akademus Ha
Haykume e-mail: asic@space.bas.bg

Knro4oeu oymu: MN'VIC, ducmaHyUOHHU aepoKOCMUYeCcKU Memoou, CribmHukosu 0aHHU, GPS,
HaBOOHEHUSI

Pe3rome: B pabomama e rnoka3aHo Cb8peMeHHOMO MpUrioXeHuUe Ha 2e0UHGOPMaUUOHHU MeXHoIoauu
W U3Mosi3eaHeEmMo UM 8 Mpu aHanu3 Ha om Hal- ornacHume 6edcmeusi — HagoOHeHUemo. Bb3MoxHocmume Ha
cbBpeMeHHUMe 2e0UHOPMaUUOHHU MEXHOI02UU 0380 1si8am rpunazaHe Ha Ho8u mMemoodu rnpu obpabomkama u
UHMepnpemauusma Ha pasfuyHu npocmpaHcmeeHu OaHHU. [lpednoxeHa e Memooduka, KOSIMO U3UCKsea
u3r10/138aHEMO Ha CMbMHUKoOBU, Ha3emHU u GPS OaHHU. B kayecmeomo Ha cribmHUKOBU OaHHU ca U3rosi38aHu
usobpaxeHusi C eucoka pasdenumesniHa criocobHocm. Te 0asam 6b3MOXHOCM 3a [peyu3Ha OUeHKa Ha
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MECMOIoIoKeHUemo Ha 800HUMe merna, Pa3riosioXKeHu Ha mepumopusma, Koumo ca OCHO8Hama rpudyuHa 3a
8b3HUK8aHe Ha HaBOOHeHUEMO.

26. Henkos P., Xpuctos I1n., UBanoBa U., JlumutpoBa M., 3axapunoBa M.., XKenes I'., bonesa
., ExonornyHo MOHUTOPHUHIOBO HW3CJICJIBAaHE B palioHA Ha TMOJMIOH 3MeHOBO Ha 0Oa3ata Ha

CITbTHUKOBM M HaszeMHH naHHH, (2011), EKOJIOrMYHO WH)KEHEPCTBO W OINAa3BaHE HAa OKOJIHATA
cpena, kamwkka 4/2011, ¢.72-78

EKOJIOTHYHO MOHUTOPUHI'OBO U3CJIEJABAHE B PAMOHA
HA IIOJINTOH 3MEMOBO HA FA3BATA HA CHbTHUKOBHU U
HA3BEMHU JAHHHA

P. Heaxos, Iln. Xpucros, U. UBanoBa, M. lumutpoBa, M. 3axapunosa, I'. XKeaes, /.
boneBa

WEB-BASED ECOLOGICAL MONITORING STUDY IN THE REGION
OF APOLYGON ZMEYOVO, USING SATELLITE AND GROUND DATA

R. Nedkov, P. Hristov. I. Ivanova, M. Dimitrova, M. Zaharinova, G. Jelev, D. Boneva
Abstract: In this paper we describe the methodology and results of a web-based environmental monitoring study

of air pollution in the region of a polygon Zmeyovo — Stara Zagora municipality. Monitoring is conducted by early

2010. The results are published daily in specialized web-page. The analyses of the results don’t show atmospheric
pollution in the region from polygon Zmeyovo.

Key words: web-monitoring, satellite images, ecological monitoring, air pollutions.

28. CtosiHoBa 1., Aumutposa M., Hegkos P., MaHanoToBa [l., Anoctonosa B., 3axapuHosa M.,
MBaHoBa WU., EKOMOHUTOPUHI Ha aTMOCHEPHUTE 3ambpcsiBaHWs Ha obwimHa dumntpoBrpag,
Ha ©0asaTta Ha CMbTHUMKOBM WM Ha3eMHM [OaHHM 3a nepuoga 2005-2009 rogmHa, (2010)
»EKOMOrMYHN NHXEHEPCTBO 1 Orna3BaHe Ha OKONHaTa cpeaa’, kHmkka2/2010, 21-26

EKOMOHUTOPUHT HA ATMOC®EPHUTE
3AMBPCSBAHUS HA OBIIIMHA TUMUTPOBIPAJT HA
BA3ATA HA CTbTHUKOBH Y HABEMHU JTAHHM 3A
MMEPHAO/IA 2005-2009 TOTWHA

II. CrosinoBa, M. lumutpoBa, P. Henkos, /1. [lanaiioroBa, B. AnocroJsioBa, M. 3axapunosa, U.
HNBanoBa

ECOMONITORING OF ATMOSPHERIC POLLUTION IN THE
MUNICIPALITY OF DIMITROVGRAD AREA ON THE BASIS OF
SATELLITE AND GROUND DATA FOR 2005-2009 YEARS
P. Stoyanova, M. Dimitrova, R. Nedkov , D. Panayotova, V. Apostolova, M. Zaharinova, I. lvanova
Abstract. The purpose of the study is tracking the dynamics of atmospheric pollution over the town of
Dimitrovgrad municipality for the period July 2005 - May 2009 based on satellite and terrestrial data. To

achieve the objective satellite data suitable for investigation of atmospheric pollution in the area are selected,
processed and analyzed Based on visual interpretation a degree of contamination of the atmosphere and scale
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of its distribution is assessed.A comparative analysis of the results obtained from satellite and terrestrial data
available from the Ministry of Environment and Water (MEW) for part of the period is produced.

Key words: atmospheric pollution, satellite and ground data

29. dunnunos J1., Xpuctos I1., Heakos P., UBaHoBa WU., Aumntposa M., 3axapuHoBa M., XKenes
I., boHesa [., MaHarnoToBa [., Web- MOHUTOPUMHI Ha aTMOCdEPHU 3aMbpcaBaHUs B paioHa Ha

obwwuHa Byprac Ha 6asaTta Ha cnbTHMKOBMU, Ha3eMHN n GPS ganHHK, (2009) SENS2009, 187-
191

WEB- MOHUTOPUHI HA ATMOC®EPHU 3AMbPCABAHUA B PAUOHA HA OBLLUUHA
BYPIrAC HA BA3ATA HA CITbTHUKOBWU, HASEMHU U GPS OJAHHU

Nbyesap Pununos., Nnamen Xpucros, PymeH HeakoB, UBa UBaHOoBa, Mapusa OumuTtpoBa,
MapwuaHa 3axapuHoBa, leopru XXenes, [laHnena BoHeBa, [Jopa MNaHanoToBa

WHecmumym 3a KocMu4yecku uscnedsaHusi - brrzapcka akademusi Ha Haykume
e-mail: asic@space bas.bg

Knro4yoeu dymu: ammocghepHO 3aMbpcsieaHe, €K0- MOHUMOPUHE, CMTbMHUKO8U OaHHU

Pestome: B Hacmosiwjama cmamusi e pa3znelaH npobrnema ¢ ammocgepHume 3aMbpCsi8aHUs Ha
mepumopusima Ha obnacm bypeac. Pesynmamume om 3ambpcsisaHUsima ce OCHO8asam Ha eXeOHEe8HO €eKo-
MOHUMOpPUH2080 u3cnedsaHe Ha LleHmbpa 3a aepokocmudecka uHgopmauyus, UKN-BAH. AHanusbm Ha
pe3ynmamume om u3criedeaHemo Ha palioHa COYU CPaBUHUMESIHO HUCBLK 6poli Ha OHU CbC 3aMbpCsi8aHUs 3a
nepuoda om cenmemepu 2008 2. 0o cenmemspu 2009 2., kamo ce 3abeniizeam pasfuku 8 omyemeHusi 6poli OHU
CbC 3aMbPCABaHUS NPe3 pasiuyHUMme Ce30HU

31. Mananotosa [., Heakos P., OumutpoBa M., UBaHoBa W., 3axapuHoBa M., /3cnensaHe
noTeHUManHMsa PUCK OT pas3nnB Ha s30BMp Manasma, pasnonoXeH B pernoHa Ha obumHa
TyHaxa Ha TepuTopuaTa Ha Penybnuka bbnrapusa, Ha 6a3aTta Ha CMbTHUMKOBU U AaHHu, (2008)
EKonornyHo nHXeHepCcTBO 1 ONa3BaHe Ha OKONHaTa cpeda, KHKKa KHkka 4/2008, c. 12 -19

U3CJNIEABAHE NOTEHUUWAJITHUAA PUCK OT PA3JINB HA
A30BUP ,,MAJIASMA” HA BA3ATA HA CITbTHUKOBU U GPS
AAHHU

Hopa MaHanotoBa, PymeH Hegkos, Mapus OQumuTtpoBa, Miea BaHoBa, MapuaHa
3axapuHoBa

STUDY OF THE POTENTIAL RISK OF FLOOD FROM THE
MALAZMA RESERVOIR USING SATELLITE AND GPS
DATA

Dora Panayotova, Roumen Nedkov, Maria Dimitrova, Iva lvanova, Mariana Zaharoniva

Abstract: In the paper, a study of the ecological status of the Malazma reservoir (the Tundzha
municipality, Buldaria) for the potential flood risk, using remote sensing methods, aerospace and GPS
information, is presented. This study is accomplished on the basis of the fluctuations of the lake’s water

© PE3IOMETA HA HAYYHUTE TPYOOBE HA IM.AC. [I-P IBA UBAHOBA 11



level and the watersides’ slope size. The water level’s area correlates with the fluctuations of the water’s
capacity and that presents the potential flood risk. The slopes help to determine the flood risk and
possible damaged areas.

Key words: aerospace information, flood risk, reservoir, GPS, DEM, GIS

32. Yordanova A., Nedkov R., Dimitrova M., Ivanova l., Zaharinova M., MOHUTOPUWHI Ha
aTMocepHUTE 3amMbpcsaBaHNS B pernoHa okorno rpag Codua npes saumHusa nepmog Ha 2006 u
2007 rognHa, (2008) SENS 2008, 4-7 FOHn 2008, BapHa, bbnrapusa , 141-148

MOHUTOPUHI HA ATMOC®EPHUTE SAMBbPCABAHUA B
PErMOHA OKOJIO rPALl CO®PUA NPE3 SUMHUA NMEPUOA
HA 2006 1 2007 TOONHA

An6ena NoppaHoBa, Pymen HegkoB, Mapus OumutpoBa, MBa UBaHoBa, Mapusina 3axapvHoBa

WHcmumym 3a kocmuyecku uscnedsaHusi — bbnzapcka akademusi Ha Haykume
e-mail: asic@space.bas.bg

Knroyoeu dymu: ammocghepHU 3aMbpCcsgaHusi, MOHUMOPUHE, oucmaHUUOHHU u3cnedsaHusi, OUHaMUKa,
aepoKocMu4YecKku GaHHU

Pesrome: 6bp30mo pasgumue Ha MPoOMUWIeHOCMMa, eHepaemukama U mpaHcriopma rnocmasuxa peduua
€KOJT02UYHU MPobrieMu no OMHOWeEHUEe 3aMbpcsieaHemo Ha 6b30yxa U NPOMsHama Ha He2o8usi KayecmeeH Cbemas.
Om cpedama Ha 20-mu 8ek 8 cbcmaga Ha ammocgepama Hacmbriuxa CbUleCmeeHU NPOMEeHU, 8s18alu ce Kamo
pesynmam Ha 6ypHOmMO pa3gumue Ha Hay4YHO-MEexXHUYecKusl npospec u anobanusayus Ha obuecmseHomo
rnpou3sodcmeo.

B Hacmosiwiama paboma e rokasaHa OuHamukama Ha ammocgepHume 3aMbpcsieaHUsi Mpe3
nepuoda eceH-aumama 2006 — 2007 2o0uHa 6 palioHa Had u okosio epad Cocbus, npocredeHa ¢
rnomowma Ha aepokocmuyecku u GPS daHHu.

33. Nedkov R., Dimitrova M., Zaharinova M., lvanova |., Web monitoring of fires on Balkans
based on satellite data during July and August 2007, (2008), Ekological engineering and
environment protection, 1/2008, p. 13-17

WEB-BASED MONITORING OF THE FIRES IN THE BALKANS USING
SATELLITE DATA DURING JULY AND AUGUST 2007

R. Nedkov, M. Dimitrova, M. Zaharinova, |. Ivanova

Abstract: A space data-based monitoring of the massive forest and agrarian fires which sprang up in
the Balkans in 2007 are presented. This monitoring has been performed by the Aerospace Information
Center of the Space Research Institute at the Bulgarian Academy of Sciences since the summer of
2007. On the basis of satellite and GPS data, it is shown how to perform the localisation of the fire
zones as well as to estimate the consequences from the fires. The fires sprung up in July 2007 around
Stara Zagora and Topolovgrad were observed. Ohe results of the satellite monitoring of the fires which
took place in Macedonia and the Peloponnesian peninsula of Greece are shown too.

Keywords: satellite monitoring, ecology, fires, image processing.
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. A3ANON3BAHE HA CMbTHUKOBU AAHHU U TAXHOTO MNMPUNOXEHUE 3A
OLIEHKA HA 3EMHOTO NOKPUTUE.

20. Panayotova, D., Nedkov, R., Dimitrova, M., lvanova, |., Zaharinova, M., Eco-monitoringal
investigation of forest end land-used area and agro-climate characteristics in the land of the
municipality of kardzhali, using aerospace and gps data (2009) Journal Biotechnology &
Biotechnological Equipment Volume 23, 2009 — Issue supl: XI ANNIVERSARY SCIENTIFIC
CONFERENCE, 23, Issue supl, Taylor & Francis, 2009, [ISSN:1310-2818,
DOI:10.1080/13102818.2009.10818400, 200-2003. ISI IF:1.059

ECO-MONITORINGAL INVESTIGATION OF FOREST END LAND-
USED AREA AND AGRO-CLIMATE CHARACTERISTICS IN THE
LAND OF THE MUNICIPALITY OF KARDZHALI, USING
AEROSPACE AND GPS DATA

D. Panayotova, R. Nedkov, M. Dimitrova, I. lvanova, M.
Zaharinova Space Research Institut — Bulgarian Academy
of Sciences, Correspondence to: D. Panayotova

ABSTRACT

Municipality of Kardzhali is located in the southeastern part of Bulgaria. It is the largest municipality in the eastern
Rhodope mountain massif. In climatic terms Rhodope mountain massif falls entirely in continental-Mediterranean
climate region of Bulgaria and in particular in its southern Bulgarian climate.

Kardzhali municipality covers 117 towns and villages covered in 45 mayoralties. Bordered by the municipalities —
Haskovo, Stambolovo, Momchilgrad, Ardino and Chernoochene.

Keywords: agro-climate characteristics,Kardzhali,aerospace data,GPS data

30. Nedkov R., lvanova |., Panayotova D., Dimitrova M., Zaharinova M.; Ecomonitoring
investigation of land cover of the municipality of Kardzhali, using aerospace and GPS data,
(2013), EkonornyHo MHXeHepCcTBO M onasBaHe Ha okornHarta cpefa, No 1, 2013, ISSN 1311 —
8668, 5-9

ECOMONITORING INVESTIGATION OF LAND COVER OF THE
MUNICIPALITY OF KARDZHALI, USING AEROSPACE AND GPS
DATA
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R. Nedkov, I. Ivanova, D. Panayotova, M. Dimitrova, M. Zaharinova

Abstract: In this paper a land cover and agro-climatic characteristics is done in the land of the municipality of
Kardzhali. Kardzhali municipality comprises of 117 settlements covered in 45 municipalities. A characteristic of
agro-climatic conditions is done in the region — relief, agro-climatic resources, rainfall, temperature conditions
during the vegetation period and soil types. For a description of the types of land cover are used a data from
CORINE Land Cover. Forests and agricultural areas are the main land cover classes in the region. The aim of this
paper is to assess the terrain and its ability to be used in agricultural activities.

Key words: land cover, satellite and GPS data, agro-climatic characteristics

IV. \SBNON3BAHETO HA CIMbTHUKOBU OAHHU U TAXHOTO MNMPUITOXEHUE
SAVWAEHTUOPULUNPAHE HA MECTATA 3A AENOHUPAHE HA OTNAABLMW.

5. Kazaryan M., Shakhramanyan M., Nedkov R., Richter A., Borisova D., Stankova N., lvanova
I., Zaharinova M., Borisova D., Research of generalized wavelet transformations of Haar
correctness in remote sensing of the Earth, (2017), Proc. SPIE 10427, Image and Signal
Processing for Remote Sensing XXIIl, 10427, SPIE, 2017, [ISSN:0277-786X,
DOIl:http://dx.doi.org/10.1117/12.2278572, 104271U-1-104271U-13. SJR:0.228

Research of generalized wavelet transformations of Haar
correctness in remote sensing of the Earth

Maretta Kazaryan Mihail Shakhramanyan Roumen Nedkov* Andrey
Richter™, Denitsa Borlsova Nataliya Stankova Iva Ivanova Mariana
Zaharinova’
®Financial University at Government of Russian Federatlon Vladikavkaz branch,
Molodeghnaya str.7, 362001 Vladikavkaz, Russia; Researchlng Institute

“Aerocosmos”, Gorohovskiy line, 4, 105064, Moscow, Russia; Space Research
and Technology Institute, Bulgarian Academy of Sciences, Sofia 1113, Acad.
Georgy Bonchev Str. bl.1, Bulgaria

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 .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
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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 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.

Keywords: orthogonal transformations, generalized wavelet - Haar transformations, efficiency,
satellite images and signals, regularizing factor, Tikhonov regularization method

8. Richter A., Kazaryan M., Shakhramanyan M., Nedkov R., Borisova D. , Stankova N., lvanova I.,
Zaharinova M., Quality enchancement of satellite images and its application for indentification of
surroundings of waste disposal sites, (2017), Fifth international conference on remote sensing and
geoinformation of environment, 10444, SPIE, 2017, DOI:http://dx.doi.org/10.1117/12.2277309, 104441N-1-
104441N-7. SJR:0.228

Quality enhancement of satellite images and its application for
identification of surroundings of waste disposal sites

Andrey Richtera, Maretta Kazaryanb, Mihail Shakhramanyana, Roumen Nedkovc,
Denitsa Borisova*", Nataliya Stankova’, Iva Ivanova’, Mariana Zaharinova®

aResearching Institute “AEROCOSMOS”, Gorohovskiy line, 4, 105064,
Moscow, Russia;

Financial University at Government of Russian Federation Vladikavkaz branch,

Molodeghnaya str.7, 362001 Vladikavkaz, Russia; ¢ Space Research and
Technology Institute, Bulgarian Academy of Sciences, Acad. G. Bonchev St, Bl. 1,
1113 Sofia, Bulgaria

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.

Keywords: satellite images, waste disposal facilities, landfills, pattern recognition, image quality, 3D-
modeling

9. Richter A., Kazaryan M., Shakhramanyan M., Borisova D., Stankova N., lvanoval I,
INFORMATION MODELING OF WASTE DISPOSAL SITES, (2017), Ekological engineering
and environment protection, ISSN 1311-8668, EEEP 1/ 2017, p. 15-21

INFORMATION MODELING OF WASTE DISPOSAL SITES
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Andrey Richter, Maretta Kazaryan, Mihail Shakhramanyan ,
Denitsa Borisova, Nataliya Stankova, Iva lvanova

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.

Kewwords: waste disposal sites, landfills, information model, database, classifier, waste disposal object
classification, state register, object attribute data

10. Shakhramanyan M., Richter A., Kazaryan M., Nedkov R., Borisova D., Stankova N.,
Ivanova |., Zaharinova M., EVALUATION OF CHEMICAL PROCESS PARAMETERS IN
WASTE DISPOSAL SITES BY SATELLITE IMAGES, (2017), Ekological engineering and
environment protection, ISSN 1311-8668, EEEP 1/ 2017, p. 22-28

EVALUATION OF CHEMICAL PROCESS PARAMETERS IN WASTE
DISPOSAL SITES BY SATELLITE IMAGES

Mihail Shakhramanyan, Andrey Richter, Maretta Kazaryan, Roumen Nedkov, Denitsa Borisova, Nataliya
Stankova, Iva Ivanova, Mariana Zaharinova

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.

Keywords: waste disposal facility, landfills, satellite images, chemical processes, chemical parameters, 3D-model

11. Richter A., Kazaryan M., Shakhramanyan M., Nedkov R., Borisova D., Stankova N.,
Ivanova |., Zaharinova M.. Estimation of thermal characteristics of waste disposal sites using
Landsat satellite images (2017), Comptes rendus de [I'Académie bulgare des
Sciences(Proceedings of the Bulgarian Academy of Sciences), 70, 2, WspatenctBo Ha BAH
"Mpod. MapuH OpuHos", 2017, ISSN:1310-1331, 253-262. SJR:0.207, ISI IF:0.251
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ESTIMATION OF THERMAL CHARACTERISTICS OF WASTE
DISPOSAL SITES USING LANDSAT SATELLITE IMAGES

Andrey Richter, Maretta Kazaryan®, Mihail Shakhramanyan, Roumen Nedkov*™*, Denitsa

Borisova™, Nataliya Stankova™, Iva Ivanova™, Mariana Zaharinova™

(Submitted by Corresponding Member P. Velinov on December 15, 2016)

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 presented. 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.

Key words: remote sensing, satellite image, landfill, waste disposal site,
temperature, thermal characteristics, thermal model

V. EKOJIOTMYHO TMPOCTPAHCTBEHO MOQOEJIMPAHE HA TOPCKHUTE
EKOCUCTEMU U TAXHATA AOUHAMUKA YPE3 MU3IMOJNIBBAHETO 3A
CNbTHUKOBU AAHHMH

17. Lyubenova M., Nedkov R., Ivanova l., Chikalanov Al., Georgieva N., Ivanova E., Lyubenova
V., Space Models of Oak Vegetation Dynamics in Protected Zone, Bulgaria, (2014), July 2014,
Indian Journal of Applied Research 4(7):23-29

Space Models of Oak Vegetation Dynamics in Protected Zone, Bulgaria

Lyubenova M., Nedkov R., Ivanova I., Chikalanov Al., Georgieva N., Ivanova E., Lyubenova V.

ABSTRACT : The information for spatial and temporal variation in the distribution of forest ecosystems is essential for
determining tendencies in alteration of the forest area size and structure under the conditions of climate changes and existing
management of the forest. The paper presents spatial models of xerothermic oak ecosystems distri-
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bution in SCI “Zapadna Stara Planina i Predbalkan” in 1977, 1992 and 2007, as a result of the conducted simulation on the
base of the studied forest vegetation reflective characteristics. The modification of occupied areas by altitude, exposure, slope,
soil type and bedrocks has been analyzed. The climatic fluctuations are characterized by deviations of de Marton index. The
ecological status of communities is determined by calculating of state vector and the output factors having the greatest weight
to the established state are obtained. The comparative spatial analysis of ecological status presented in the paper and the
dynamics of the forest vegetation is the result from the application of a combined investigation method

— processing of satellites, aerial photo (orthophoto), GPS and overground data in the using of aerospace technologies and
modeling in GIS environment. The created spatial models can be used in the monitoring of the forest ecosystems, for con-
servation of the forest flora and vegetation, for sustainable management of the forest areas, as well as and for investigation of
xerothermic oak forest vegetation in other regions and protected zones.

24. Lyubenova M., Georgieva N., Lyubenova V.,Nedkov R., Ivanova I., lvanova E.,
ECOLOGICAL SPACE MODELLING AS A PATTERN OF FOREST VEGETATION
INVESTIGATION (EXAMPLE WITH BELASITSA MT., BULGARIA) (2012), Ooknagu Ha
BbnrapckaTta akagemus Ha Haykute, Comptes rendus de I'’Acad’emie bulgare des Sciences,
Tome 65, No 4, 2012, ¢.483-490, SJR:0.206, ISI IF:0.233

ECOLOGICAL SPACE MODELLING AS A PATTERN OF FOREST
VEGETATION INVESTIGATION (EXAMPLE WITH BELASITSA MT.,
BULGARIA)

Mariyana Lyubenova, Nadezhda Georgieva, Velichka Lyubenova, Roumen
Nedkov, Iva lvanova, Ekaterina lvanova®

(Submitted by Academician V. Golemansky on November 22, 2011)

Abstract

The paper presents the results of pilot spatial modelling of forest vegeta-tion
types on the northern macro slope of Belasitsa Mountain. The study was
conducted on the basis of modern space technology and geo-information envi-
ronment of GIS. For generating the digital model of the spatial distribution of
forest vegetation, a new system complex approach is used. This allows the pos-
sibility of adaptation and modification of the model for conducting ecosystem
research.

Key words: forest vegetation, space modelling, DEM, satellite data, GIS

27. Lubenova M., Nedkov R., Ivanova |., Shikalanov A., Georgieva N., Zaharinova M.,
Dimitrova M., lvanova E., Yanchev V., Radeva K., Stankova N., Tsoneva R., STUDY ON
ECOLOGICAL DYNAMICS OF FOREST VEGETATION IN THE REGION OF EAST RHODORPI
ON THE BASE OF SATELLITES,GPS AND GROUND DATA, (2011), Ekonorn4Ho
WHXXEHepCTBO 1 ona3BaHe Ha OKONHaTa cpeaa, kHmkka 1/2011, c. 45-51

STUDY ON ECOLOGICAL DYNAMICS OF FOREST VEGETATION IN
THE REGION OF EAST RHODOPE ON THE BASE OF SATELLITES
AND TERRESTRIAL DATA

M. Lubenova, R. Nedkov, I. Ivanova, A. Shikalanov, N. Georgieva, M. Zaharinova,
M. Dimitrova, E. Ivanova, V. Yanchev, K. Radeva, N. Stankova, R. Tsoneva

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
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University. This study is the initial stage of a comprehensive research on the dynamics and development of natural
systems in Bulgaria.
Key words: ecological dynamics, forest community, satellites data, terrestrial data, East Rhodope Mountains

VI. MOP®OXMNAPOJIOM'MYEH AHAITN3 HA YHEPHO MOPE

25. lvanova E., Hristova N., Nedkov R., Ivanova |., Radeva K., Morpho hydrographic analyze of
Black sea catchment area in Bulgaria, Landscape, Environment; European Identity, 4-6
November, (2012), Bucharest, Romania; Procedia Environmental Sciences 14 (2012), pp. 143-

153
Morpho-hydrographic analyze of Black Sea Catchment

Area in Bulgaria

Ekaterina Ivanova lvanova”, Roumen Donchev Nedkov, Iva Boneva
Ivanova, Kameliya Lyubomirova Radeva

Space Solar-Terrestrial Institute of BAS, Sofia, Bulgaria

Abstract

This paper proposes dividing of Black Sea Catchment Area’s river basins into four morpho hydrographic regions —
Dobrudja, East Balkan mountain, lowland of Burgas and Strandzha Mountain. It is based on geomorphologic and
hydrographic characteristics of rivers and river basins (altitude, valleys, slopes, drainage density, river length,
catchment shape, stream orders, and curve of the rivers). The work uses GIS to analyze and data of the rivers and
the river basins collected from basic topographic maps. Digital Elevation Model (DEM), created on the base of
satellite images, was also used. Based on the data collected for this study some basic hydrographical parameters
were calculated. This is the first experiment of morpho-hydrographic dividing of the main catchment area in
Bulgaria using river basins like basic units. It shows a way to unify separate river basins into major areas that can
be useful for analyzing and research of water resources.

© 2011 Published by Elsevier B.V. Selection and/or peer-review under responsibility of University of Bucharest , Faculty of © 2012

Published by Elsevier Ltd. Selection and peer-review under responsibility of ICELEI 2011 Geography, Department of
Regional Geography and Environment, Centre for Environmental Research and Impact Studies.

Keywords: GIS; river basin; morpho-hydrographic; DEM,; satellite images
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