AOCTPaKTH HA HAYYHHUTE MYyOJUKALNNH, Pa3Jde/IeHH 110 HAYYHH
HANpAaBJICHUS

I. KpuTHYHHU €eKOJIOTHYHHU MPoLeCcH

PEITNCTPUPAHE HA ITACBYHU BYPU OT CAXAPA, HACOUYEHU
KBM BbJII'APUS, ITIO JAHHU OT GOME-2 OMI U MODIS 3A IEPUO/JIA
2004-2017 TOAUHA
Mapus JIlumutpona, [Inamen Tpenues, esn ['ouen

REGISTRATION OF SAND STORMS DIRECTED TO BULGARIA USING DATA
FROM GOME-2, OMI AND MODIS FOR THE PERIOD OF 2004 -2017
Maria Dimitrova, Plamen Trenchev, Deyan Gochev

Abstract: In this work is presented registering of sandstorms from the Sahara that stretch
thousands of miles above the Aegean Sea and in many cases reach Bulgaria. We examine the
period from the beginning of 2012 until now. For sources of information we select the data
from the sensors MODIS (satellites Terra and Aqua) and GOME-2 (satellites METOP A and
METOP B) and OMI (satellite AQUA). We use two methods for registering the sand flow.
The first uses images in the visible range of the spectrum from MODIS with a resolution of
250 m. The second uses data for aerosol absorption index - AAI (optical thickness of the
atmosphere), obtained from meteorological satellites data with a resolution of 40 km. It was
found that sand flows into the atmosphere over the Aegean Sea aimed at the territory of
Bulgaria are mostly seen in the spring months and not less than 20 days each year. In many
cases they reach the airspace over the country and muddy rains are observed. We discuss the
ecological importance of this phenomenon, which is expressed on one hand in increasing
cloudiness due to condensation of water vapor around the sand particles and on the other - a
distant transmission of elements in the atmosphere, and hence on the ground.

Key words: aerosols, atmospheric pollution, remote sensing, ecology

N3I10JI3BAHE HA PAJIAPHU NU30OBPAKEHUA 3A N3CJIEJIBAHE
PABOTATA HA WHCTAJIAIIMM 3A U3KYCTBEHM Bb3JIENCTBUA
BBPXY I'EOC®EPATA
Hesn I'oues, Pymen Henkos, Mapus lumurpoBa

THE USE OF RADAR IMAGES FOR STUDY THE WORK OF
INSTALATIONS FOR ARTIFICIAL INFLUENCE ON THE GEOSPHERE
Deyan Gotchev, Roumen Nedkov, Maria Dimitrova

Abstract: Data (~200 images for some of installations are with dual polarization) for an
interval from 01.01.2015 till

15.03.2017 are received from the Synthetic Aperture Radar (SAR) on board the Sentinel-1A
and 1B satellites, part of the ESA “Copernicus” program. Three installations for artificial
heating of the ionosphere by radio-waves in the Northern Hemisphere (2 — in the aurora oval,
1 — in mid-latitude) are observed. Independent from the season and geomagnetic activity,



three different images’ types for each of the three installations are detected, which we suppose
to depend on the antenna fields’ different work regimes. There are cases of simultaneous work
of both installations in the aurora oval. Some cases suggest a possible connection between the
work of all the 3 installations. Part of the results could be used for research of some cases of
abnormal phenomena, which are not caused by natural solar-terrestrial interactions. The
effects of combined simultaneous activity from both the ground installation modulating signal
and that from the satellite SAR are of huge interest too.

Key words: ionospheric heater, SAR, Sentinel-1A, Sentinel-1B

CE30HHO UBMEHEHHUE B PAJIAPHUTE U30BPAKEHUSA HA OBEKTH C
PA3JIMYHA CTEIIEH HA 3AMPB3BAHE, ITIOJITYYEHO 11O JAHHHU OT
SENTINEL 1
Mapus umutposa, [esH ['oues, [Inamen TpeHues

SEASONAL CHANGES IN RADAR DATA FOR OBJECTS WITH
DIFFERENT FROZEN STAGE OBTAINED FROM SENTINEL 1 DATA
Maria Dimitrova, Deyan Gochev, Plamen Trenchev

Abstract: This work is focused on the seasonal variation of reflection from objects with
varying degrees of frost in Eastern Greenland on radar satellite data from Sentinel 1 A. It is
covered the period from March 1 to November 30, 2016. We investigated four areas -
permanently patch of ice, snow area which in summer is covered with vegetation, area with
snow and ice that partially melts during the summer months and open water that freezes in
winter. We examined the degree of freezing of each of the selected sections in different days
of the year. The results are compared to the images in the optical and infrared range of the
satellites Terra and Aqua (spectroradiometer MODIS) for the same period. It has been shown
that with the help of radar data can be distinguished places with snow than with ice cover,
which could not be done by using optical satellite data. Radar data are particularly suitable for
the study of areas of high clouds and very northern (or southern) areas which, due to their
geographical features are not visible in the optical range for several months every year.
Problem for them is recognition of various objects. In the present work we attempt to
recognize objects using values of reflectance in polarizations hh and hv, and attitude hh / hv.
Key words: remote sensing, radars, ice coverage, melting and freezing
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N3CJEIBAHE BJIMSIHUETO HA TEOMATHATHATA OBCTAHOBKA BbPXY
PAJAPHU N30BPAKEHHUSA B OKOJIOITIOJIAPEH PAUOH
Hesn I'oues, Pymen Henkos, Mapus lumurpoBsa

A STUDY OF THE GEOMAGNETIC ACTIVITY INFLUENCE ON RADAR IMAGES
FROM THE CIRCUMPOLAR REGION
Deyan Gotchev, Maria Dimitrova, Roumen Nedkov



Abstract: Data (~1000 images with dual polarization) for an interval from 01.12.2014 till
03.04.2017 are received from the SAR on board the Sentinel- 1A and 1B satellites, part of the
ESA “Copernicus” program. The observed region from the Greenland coastal area includes a
permanent non-melting glacier, a couple of fjords with different topography which influences
the ocean water freezing processes rate, an ocean region where whole year pack-ice prevails.
A well-known fact is that the water phase state influences the electromagnetic properties of
the Earth’s reflective surface, i.e. its radar image. Besides climatic factors, the geomagnetic
activity also modulates the former. The experimental results confirm basic theoretical
postulates. Multifactor complex dependencies were registered. They could be used in a
detailed study of the over-chilled water phase transitions during a geomagnetic storm. This
must carefully be considered in attempts to determine by radar images the land surface hydro
parameters and its following dynamic, especially when there is lack of in situ meteo-
parameters’ data. Some possible applications are the radar image’s reliability during extreme
changes in the electromagnetic background, and the inter-play in glacier and ocean pack ice
dynamic.

Key words: geomagnetic activity, water phase transitions

CE30HHO MUBMEHEHHUE B PAJIAPHUTE U30BPAKEHUS HA OBEKTH C
PA3JIMYHA CTEIIEH HA 3AMPB3BAHE, ITIOJITYYEHO 11O JAHHHU OT
SENTINEL 1
Mapus umutposa, [Inamen Tpenues, [lesn ['oues

SEASONAL CHANGES IN RADAR DATA FOR OBJECTS WITH DIFFERENT
FROZEN STAGE, OBTAINED FROM SENTINEL 1 DATA
Maria Dimitrova, Deyan Gochev, Plamen Trenchev

Abstract: This work is focused on the seasonal variation of reflection from objects with
varying degrees of frost in eastern Greenland on radar satellite data from Sentinel 1 A. It is
covered the period from March 1 to November 30, 2016. We investigated four areas -
permanently patch of ice, snow area, which in summer is covered with vegetation, area with
snow and ice that partially melts during the summer months and open water that freezes in
winter. We examined the degree of freezing of each of the selected sections in different days
of the year. The results are compared to the images in the optical and infrared range of the
satellites Terra and Aqua (spectroradiometer MODIS) for the same period. It has been shown
that with the help of radar data can be distinguished places with snow than with ice cover,
which could not be done by using optical satellite data. Radar data are particularly suitable for
the study of areas of high clouds and very northern (or southern) areas which, due to their
geographical features are not visible in the optical range for several months every year.
Problem for them is recognition of various objects. In the present work is an attempt to
recognize objects in values reflected in polarizations hh and hv, and attitude hh / hv.

Key words: remote sensing, radars, ice coverage, melting and freezing

PA3ITIO3HABAHE HA TUIIOBE I'OPCKA PACTUTEJIHOCT ITIO PA3JIMKATA



B CE3OHHATA NTPOMSIHA HA BETETALIMSATA
Mapus lumurtpoBa, /lesn I'oues, [linamen Tpenues

Knwuosu oymu: oucmanyuonHu uzcieo08anus, 6e2emayuoHet YuKvi, 20pcKa pacmumennocm
Peztome: B pabomama e npedcmagena uoesi 3a Memoo 3a pasno3HA8aHe HA MUnoge 20pCcKu
cvbemas

noO pasiukume 8 OMPANCAMeNHUme XapaKmepucmuKku U 6e2emayuoHHume UHOEKCU Nnpu
NPOMAHA 6b6

gecemayuonHama um gaza 6 ecenmnuss ce3on. Ilpeocmasenu ca pe3yrmamu 3a eCeHHUs
nepuoo na 2010, 2011

u 2016 2o0una 6 nem nodbpanu ywacmvka Ha uzmouna bvaeapus.
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N3IIOJI3BAHE HA PATIAPHUA U30BPAKEHUS 3A U3CJIEIBAHE HA ®A30BH
HPEXO/JU HA BOIATA B OKOJIOITIOJIAPEH PAUOH
Jesin I'oueB, Pymen HenxoB, Mapus Jlumurtposa, [linamen TpenueB

Knwuoeu oymu: ceomacnumua o6cmanoska, (azosu npexoou Ha 600ama

Pe3rwome: [annume (oxono 1000 uzobpasicenus ca ¢ 08a euda norsapusayuu) 3a nepuood
01.12.20142. - 03.04.20172. ca nonyuenu om anapamypama SAR (padap cvc cunmesupaua
anepmypa) na 6opoa na Sentinel 14 u IB - 0se cnvmuukoeu niamgopmu na ESA-npoexma
“Copernicus”. Habnrooasanu ca 0ea pationa om Hopeseeus, koumo exnrousam yeno200uuHo
Hepazmansuy ce 1eOHUK HA CYUama, HIKOIKO puopoa ¢ pasiuiHa

monoepagus, KoAmMo 6ause HA 3aMPb36AHEMO HA OKeAHCKAmd 600d, OKeaHCKU pAalloH ¢
npeobnaoasauy yeno200uwHo nakog naed. HMzeecmuo e, ye 3a padapHo uzobpaddcenue
ompax)cameninama Xapakmepucmuka Ha NOOCMUIAWAMA NOBbPXHOCM ce Gausie Oom
eIeKMPOMACHUMHUME C8OUCMEA, BKIIOHEAWU U (A30860MO CbCMOSHUE HA 600aMd 6 Hesl.
Ilocneonomo, oceen om KIUMAmMuyHu axmopu 3a OKOJIONOJAPHU PAUOHU, ce Guse U Om
2eomacHumuama obcmarnoska. Ilpu aunca Ha 10KATHU OAHHU 30 Memeo-napamempu, moed
UBUCKBA OCODEHO BHUMAHUe Npu in Situ onpeoeisne upes paoapHu U300paxXceHus Ha XUopo-
napamempume Ha cpedama u NPOSHO3UPAHe HA nociedsauwama i OuHamukda. B nposedenomo
uzcneogame be yCmaHOBeHO HATUYUEMO HA KOMNIIEKCHU 3A8UCUMOCTU MeNCOY CHOMeHamume
gaxkmopu. Ocgen, ue ce NOMBLPI’COABAM  OCHOBHU  MeOPemMUdHU  NOCMAHOBKU,
eKCnepUMEeHMATHUAM MAmepuai e noie3eH 3a 0ematliHu U cneyuguuHu

npoy4eanuss Ha Gazoeume npexoou HaA NPeoxiadeHa 600a npu ceomasHumua oyps. Haxou
Bb3MOIICHU NPUTOANCEHUSL CA 3A ONPeOeNsiHe HA HAOeHCOHOCMMA HA PA0apHU U300padcenHus
npu eKxcmpemHa OUHAMUKA HA eNeKMmpOo-MAeHUMHUS (DOH, KAKMO U 3a OUHAMUKAMA Ha
MamepuKkos 1e0HUK U Ha OKeAHCKU NAKO8 Jieo.
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MN3IMOJI3BBAHE HA PAJJAPHU N30OBPAKEHUS 3A U3CJIEJIBAHE
HA BB3MOXHHU BPB3KN MEXIAY EKCTPEMHU 'EO®U3NYHU ABJIEHUS
Jlesin I'oueB



Knrouoeu oymu: uncmanayus 3a usKycmeeno Hacpsasamne Ha UOHOcgepama, ypazaH,
3emempecenue

Pesztome: 3a nepuooa 01.05.20172. -15.10.20172. e npoyusana 8b3mMOHNCHOCMMA 30 KOPeAayus.
MedHcOy akmueHOCIMmMa Ha UHCMANayus 3a U3Kycmeeno Hazpasane Ha tionocepama (HAARP,
Ansacka)), esonmoyuama na 5 ypacauna oxkono Llenmpanna Amepuxa 6 Amranmuyeckus u Tuxus
okeaHu u 3emempecenusi ¢ M>4 6 cvomeemnume paiionu. Mznonzeanu ca memeo-0anHu 3a
ypacauu, OaHHUu 3a ceusmuyHa akmugHocm, 22 uzobpadcenus ¢ vh u vv norsapusayuu Ha
HAARP, xoumo ca nonyuenu om anapamypama SAR (padap cvc cunmesupana anepmypa) Ha
bopoa na Sentinel 14 u 1B - 06e cnvmuuxosu niamgopmu na ESA-npoexma “Copernicus”. B
npo6edeHomo u3cied8aHe 3a OHU C eKCMpeMHU CvbOumusi 6e YCMAHOBEHO HANUYUEmO Ha
KOMNJIEKCHU 3a8UCUMOCTU MedHCcOy ChoMeHamume hakmopu.
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AHAJIN3 HA HABOJHEHUETO HA TEPUTOPUSATA HA I'PAJI CKOITME OT
MECEIl ABI'YCT 2016 I'OJIUHA HA BA3ATA HA CII'bTHUKOBHU JAHHU
Pymen Henkos, JlesH ['oues, Temenyxka CnacoBa, Mapuana 3axapruHoBa

THE SKOPJE FLOODS ON AUGUST 2016 — A SATELLITE DATA BASED
ANALYSIS
Roumen Nedkov, Deyan Gotchev, Temenuzhka Spasova, Mariana Zaharinova

Abstract: In Skopje on 6 and 7 August 2016, an intensive rain resulted in floods which
caused a disaster situation. We made an analysis of the causes and in order to minimise losses
in the future we offer some lessons. The research of the satellite images before the phenomena
clearly shows the generation and evolution of a new cyclone vortex, which should be a
warning for a following torrent. The global changes in Nature sometimes unpredictably
modulate the atmospheric activity especially for transitional phenomena. Due to these
interconnections constant re-rationalisation and interdisciplinary study are needed.

Key words: weather forecast, flood, prevention, satellite data
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A STUDY OF THE CONNECTION BETWEEN ELECTROMAGNETIC
SMOG, AEROSOL POLLUTION AND CLOUD FORMATION
Deyan Gotchev, Maria Dimitrova, Roumen Nedkov

Abstract: Some important discrepancies in weather forecast for urban area during frontal
zones’ transitional periods are constantly observed, when air pollution is combined with
electromagnetic smog. Often the days’ lasting phenomenon is due to an unstable phase in
humidity transition, which is generated by electromagnetic smog stimulation of anthropogenic
aerosol aggregation. This result is a fog-like cover which intensifies pulmonary illness and
allergies.

Key words: clouds, air pollution, electromagnetic smog
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A DISCRIMINATVE APPROACH BASED ON AEROSPACE
MULTISPECTRAL BANDS DATA IN MONITORING OF
SNOW COVER AND WATER
Roumen Nedkov, Temenuzhka Spasova, Deyan Gotchev

Abstract: The contemporary methods in aerospace-data-based monitoring require the use of
combined images with different resolutions and electromagnetic spectral ranges. This is the
core of the presented research for the creation of new approaches, data-processing methods
and algorithms for analysis. Data from active and passive space-borne sensors are used.
Results for quantitative changes of snow and water cover are obtained. Data with different
polarization from the micro-wave band are combined with different composite images in the
optical band. Results, based on satellite data, about the dynamic of the changes in the
researched objects are commented.

Key words: snow cover, satellite data, microwave and optical bands
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CPABHEHUE HA OTPAXKATEJIHUTE XAPAKTEPUCTUKHU HA OCHOBHH
OBEKTH, TIOJIYYEHMU 10 JAHHHU OT CIIEKTPOMETPUTE TM, ETM+ " OLI
N IO SENTINEL 2
Mapus lumutpoBa, /lessn I'oues, [linamen Tpenues

Knrwouoseu 0yMll.‘ OucmaHuuoyﬂu u3CJZ€()661HM}Z, cnekmpaiiu ompascamenu

Xapaxkmepucmuxu
Pe3ome: B nacmoswama paboma e nanpaseHo cpasHenue medxcoy ycpeOHeHume Kpusu Ha
ompajiceHue HA OCHOBHU 00OeKmu - WUPOKOIUCMHA U UNONUCMHA 20pd, MpesHa

pacmumenHocm, NACHK U 600a, noayueHu no oannu om Landsat 5, 7 u 8 u Sentinel 2.
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CPABHEHME HA NDVI U NDWI UHAEKCHUTE HA HINPOKOJIMCTHA I'OPA 3A
INEPUOJA 1984-2016 I'., IIOJIYYEHMU 110 JAHHHU OT CIIEKTPOMETPUTE TM,
ETM+ " OLI
Mapusa lumurtposa, Ilnamen Tpenues, lesn ['oues

Knrouoeu oymu: oucmanyuonuu uscieo8anusi, CneKkmpaiHu ompaxcamennu
xapaxmepucmuxu, NDVI, NDWI

Pe3wome: B nacmoswama paboma e HanpaseHo cpasHeHue mexcoy ycpeoHeHume no 200UHuU
Kkpusu Ha ompaxcenuemo, NDVI u NDWI unoexcu na wupoxoiucmua 2opa, noaydeHu no
oannu om Landsat 5, 7 u 8 3a nepuooa 1984 — 2016 eoouna. Hanpasen e amanuz ua
Pazuyuama 8 uHoekcume, HNOAYYeHU NO OAHHU OM pPA3IUYHUME CEeH30PU U MAXHOMO
CbEMECMHO U3NON368AHE

14



OTPAXKATEJIHU XAPAKTEPUCTHUKU, NDVI U NDWI UHAEKCHU HA
HUTJIOJIMCTHA I'OPA U ITPOMEHSAIIA CE TPEBHA PACTUTEJIHOCT IO
JAHHHU OT TM, ETM+ " OLI
Mapus {umurtposa, Ilnamen Tpenues, lessn I'oues

Knrwouoeu oymu: oucmanHyuonHu u3cied8anusi, CHeKmpaiHu Ompaxicameitu
xapaxkmepucmuxu, NDVI, NDWI

Pestome: B nacmoawama paboma e HanpageHo cpagHeHue mexcoy ycpeoHeHume no 200UHU
kpusu Ha ompadicenuemo, NDVI u NDWI unoexcu na uenonucmua 2opa u npomeHsawa ce
mpesHa pacmumenHocm, noayuenu no oannu om Landsat 5, 7 u 8 3a nepuoda 1984 — 2016
2oouna. Hanpasen e amanusz na pasmuuuama 6 uHoekcume, NOLYYEHU NO OAHHU OM
PA3IUYHUME CEH30PU, KAKMO U HA AUAHUEMO HA NPOMAHAMA 68 MpPesHama pacmumenHocm
8bPXY KpUBUMe Ha OMpadiceHue.
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CE30HHO UBMEHEHME HA OTPAXKATEJIHUTE XAPAKTEPUCTHUKHA, NDVI 1
NDWI HHAEKCUTE HA IIMPOKOJIMCTHA, UTVIOJIMCTHA I'OPA U TPEBHA
PACTUTEJIHOCT 110 JAHHHU OT TM U OLI
Mapus umutposa, /lesun I'oues, Ilniamen Tpenues

Knrouoeu oymu: oucmanyuoHuu uscied8anus, CneKmpaiHu Oompaxcamennu
xapaxkmepucmuxu, NDVI, NDWI

Pe3wome: B nacmosawama paboma e npociedeHo ce30HHOMO U3MeHeHue HA CHeKmpaiHume
ompaxcamennu xapakmepucmuxu, NDVI u NDWI unoexcume Ha ocHognume 6ud0se
ecmecmeena pacmumenHoCm — WUPOKOIUCHA, USTOTUCMHA 20pd U MPEBHA, NOJYYeHU No
oannu om censopume TM 3a 2010 u OLI 3a 20.. 2o0una. Hanpaseno e cpasnenue mesncoy
pe3yaimamume om oeama censopa. Msznonzeanu ca oannu 3a nepuooa mau 2013 oo aszycm
2016 200una om OLI u e nonyuen obw cezonnus xo00 na NDVI unoexca 3a wupokonrucmua
20pa u mpesHa pacmumenHocm.
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FOREST VEGETATION STATE AND DYNAMICS IN THE
HASKOVO REGION (BULGARIA) — A RESEARCH BASED ON
VEGETATION INDICES, CLIMATE AND SOLAR ACTIVITY DATA
Daniela Avetisyan, Roumen Nedkov, Deyan Gotchev

Abstract.The climate changes and the anthropogenization have been a prerequisite for
development of negative trend processes during the last decades, which has resulted in
degradation of vegetation and deforestation in particular. This leads to alternation of
landscape structure and statement of landscape components. Simultaneously, these processes
are accompanied by changing of heat-moisture ratio in landscapes, and continuously running
drought processes. Aim of the present study is to trace the climatic condition in the region for
the period from 1987 to 2013 and to study their impact on the state and dynamics of the forest



vegetation. Variations in the activity of specific geoeffective components of solar activity can
be considered as one of the possible factors causing vegetation cover degradation, drought,
and desertification. In order to achieve this goal Remote Sensing and GIS methods are applied
and widely recognized indices as NDVI (Normalized Difference Vegetation Index), NDWI
(Normalized Difference Water index) and VCI (Vegetation Condition Index) were calculated.
Possible correlations with solar activity are studied.

Keywords: Vegetation indices; remote sensing and GIS; climate data

22

APPLICATION OF NANOSATELLITES IN THE NEAR-EARTH SPACE
INVESTIGATION
Daniela Boneva, Lachezar Filipov, Krasimira Yankova, Deyan Gotchev,
Zhivko Zhelezov, Georgi Chamov, Mariya Bivolarska, Spaska Yaneva

Keywords: Nanosatellites; Near-Earth Space; Zodiacal Light;
Abstract: We present based characteristics of the nanosatellites’ equipment and we point to
the advantages of their usage. The purpose of this paper is to survey the applications of
nanosatellites as a new and advanced technology. It is reviewed the most employable of them
in space science and technology. We present the conception

31

HUHTEI'PUPAHU WEB-BASUPAHU CUCTEMHU 3A MOHUTOPHUHI' HA
OKOJIHATA CPEJA
[Inamen Tpenues, Pymen Henkos, Mapust lumutpoBa, [Inamen Xpuctos, MiBa MBaHOBa,
Mapusna 3axapusosa, Jlesn ['oues

Kntouoeu oymu: I'C-croese, mema-0annu, yeo-0a3uparu NPUiodceHust
Peztome: 3a oa bvoam maxcumanno egpekmusnu, yeo-oasupanume cucmemu 3a MOHUMOPUHS
mpsbea 0a Ovoam JlecHu u YOOOHU 34 U3NOJI36AHEe OmM WUPOK Kpbe nompebumenu, 0d
ocu2ypseam moyYeH aHAIU3 U GUIVAIU3AYUSL C HNOMOWMA HA 63aUMOOeUcmeauu Cu
UHCMPYMEHMU U NPUNONHCEHUS Upe3 UHMepHem

39

MN3I10JI3BBAHETO HA ,,BAJIKAHCAT” 3A U3CJIEJIBAHE HA BUCOKO-
ATMOC®EPHU EJIEKTPOCTATUYHU PA3PAIU (BAEP)
Mapus lumutpoBa, /lesn I'ouyes, Ilinamen Tpenues

Knrwouoeu oymu: ceemrxasuya, tionocgepa

Peztome: Obcvocoam ce v3modcHocmume 3a usciedsane Ha BAEP nocpedcmeom mpedica
om mukpocnvmuuyy. CnomeHagam ce 6b3MONCHU NPUTONHCEHUS HA S8TIeHUEeMmO.
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THE CATASTROPHIC IRREVERSABILITY OF CLIMATIC ENGINEERING
Deyan Gotchev, Plamen Trenchev, Kontstantin Sheiretsky

Keywords: climatic engineering
Abstract: Different points of view on possible targeted climate regulation are commented with
emphasis on the risk associated with the probable unpredictability of the outcome.

NPUYUHU 3A HETOYHOCTHU B KIIMMATUYHHU MOJEJIN
Jlesin I'ouen

Knwuosu oymu: mooenupane, kiumam, npomenu, NPOcHO3
Peztome: Obcvoicoam ce 6b3MONCHU NPUHUHU 3a HAOMIO0ABAHOMO 6 NOCAeOHUme 200UHU
BHE3ANHO  anepuouyHo NOABABAUO Ce€ KPAUHO HeCb8NadeHue Mexcoy MOoOelupaH
MPAOUYUOHHO NPUEMAUBO MOYEH NPOSHO3 U peanHu memeossieHus. Ilpedcmasen e onum 3a
cucmemamusupare Ha mesu Hecvomseemcmesus. IIpeonosceHu ca 6b3MONCHU NPUYUHU-DOSABA
Ha Obl20NepuooudHlU KeA3UOCYUIAyuU, Ha HO8U @UIUYHU daKmopu, Memoooi02UYHU
Hedocmamvyu. Kamo 6vb3modcnu apeymenmu ca KomMeHmupaunu npoyecu 8 ammocgepume Ha
opyeu nianemu om civHueeama cucmema. l[lpedcmasenu ca 6b3MOACHOCMU 34 CbOOPA3ABAHE
C AGNEHUEMO.

46

"ATPAKTOP JIU CA EBOJTIONMOHHUTE PA3SPUBU HA 3EMSATA?”
Jlesin I'oueB

Kiro4oBu a1ymm: najieoacTpoHOMusi, OMOLIEHO3a, IEpTypOaIiu, IpOrHo3

Pe3rome: KomeHTHpaHum ca OCHOBHM H3TOYHHMIM Ha TIOBTOPSEMOCTTa Ha BHE3aITHH,
pajMKaIHU MPEKbCBAHUS HAa €BOJIOLMATA - METAIUTHH, MUTOBE, ChbBPEMEHHH pe3yJITaTH OT
OMOJIOTMYHA M aCTPOHOMHUYHHU TpoyuBaHus. OCHOBHH OCOOCHOCTH Ha “Karactpodure’-
MHOT0()aKTOPHOCT ¥ €(PEKTUBHOCT Ha MPUUMHSIBAIIOTO Pa3pUB SIBIECHUE, KPATKOTPAEH “HYJIEB
nepuoj’”’, Bapualuy U MOBTOPSEMOCT Ha HOBOBb3HUKHIIATa OMOIIEHO3a U T.H. C€ U3IOJI3BAT 32
Ch3/1aBaHe Ha ()EHOMEHOJIOIMYHO MPOCTPAHCTBO. B Hero eaHa ot “oco0eHHUTE” My TOUKH €
JaCTHYHO aTpakTopornogooHa. OOCHKIAT e Bb3MOKHHUTE CIICHAPUH U MOTUDUITUPAHETO HM.
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Microsatellite Platform BALKANSAT and the challenges in Earth Observation
P. Getsov, L. Filipov, E. Roumenina A. Pavlova, I. Nikolova, D. Andreeva,
D. Qolchev, N. Tomov, O. Perrov, M. Dimitrova, M. Zaharinova

Abstracts: The huge progress ill mkrosatellite performance improved morepr«istly and cost-
effectively, in. imaging the earth surface. The paper presenls the characteristics of the
BALKANSA T llicro-salrllite platform, the special challenges of tbe scientific programs, The



expected results and thei,r applications. The presented works make economical and scientific
survey of the

mious microsatellite missions and their appli.cability to regional aud national tasks related to
monitoring of eartb objects and almospheric influence. Furthermore, the role and suitability
of IL.be proposed devices and the expected multispectral data in ilnestigating environmental
performance in various time periods is explained. Tbe future objectives are related to
emblisbing an economically and ecologically effective rramell'ork using microsatelllte
technologies 10 evaluate eavironmtnlal issues, providing an objective, scientifically sound
frame"ork as a basis of the li:arth's monitoring progre".

48

KATACTPCOU3IMUTE- ‘HOBATA' CTAPA AJTTEPHATUBA 3A 3EMATA

Desr No4es Moyer

HKN-BAH, Cochus 1000, "Mockpacka” 6
dejan@space bas.bg, men. (02)9793435

CATASTROPHY -~ THE ‘NEW' OLD ALTERNATIVE TO EARTH

Dejan Gotchev Gotchev

Space Research institute, 6 Moskovska Str., Sofia, Bulgaria

dejan@space bas. by

Key words: Interdisciplinary, catastrophy

Abstract: “HopmanHomo™ cuocmoswue e [pupodama 8 X30C, a Yuelwni3auuume (He2eHmponuil
hnyxkmyauuu) BEIHUKEEM CAMO 8 NOKANHO curepaemuyHo none. Kamacmpodgama (K} & ecmecmeen Hasux x
oceofoxdagane Ha Hampynany exHepaulHy HecLOmeememsUn € OMmeopexa cucmema. C pasiuupRsang «
ha308OMO NPNCMPEHCNED CHCMAMAMA “npecxaua” 8 Hoaonoseun ce ampakmop. 3a K-cxbumuna Ha Jemaw
mpueepHL azenmu ca& KOMeMU U acmepoudu, mpaexmopuama Ha CRukvesama CUCIMEME, CITbHYSEE™
BXMUBHOCM, 28MaKMUYHUME 2amMa-meyy, MmexOy3sedsun ‘npex’, “mumHama” Mamepus, npouecume s
3emama. K-3swuma 6 abIMOXHa 38 Manky cmoduocmuy Ha ‘mpuzepume” U HE NPeduIaUKaHUMEe abMmposus
3a cucmesama nykmyayuu v 2paduskmy

S0



M3NbLAHUMK HAYYHU 3AZIAYKM YPE3 NOJIET HA ‘BANTIKAHCAT |

OenH Noues loues

HKH-BAH, Cogus 1000, "Mocxoscxa” 6
dean@space. bas.bg: men. (02)9793435

POSSIBLE SCIENTIFIC TASKS BY THE ‘BALKANSAT’ FLIGHT

Dejan Gochev Gochev

Space Research institule, 6 Moskovska Str, Sofia, Bulgania
dejan@spdce bas.bg

Key words: micro-satellite, monitoring, perturbations

Abstract: Haywwama ethexmueHocm ce peanusupa, axo 5C ce uanoisea Kamo eneMesm om Mmpexa
38 CHEMECMHO USNOMNIBAHE HA UHDOPMAULAME OM YNaCMmHULU € 2nOBaniy UuHMBapacy U CbYemasa+amo #a
KOHKDOMHE MBYYHE Creyubuxa C 2wexagocm e npunoxeduemo J. Ofexmu wa ulcnedesHe Ca: amuec- i
xudpocgbeper ewepauer BENEHC U OCOBEHOCMUME HE MPAHCCHODMAULUME HB KOMNDHBHMIU OM CriEHUSSUR
cnexmyp; enexmpopaspadxy npoyecy; oboblueny xapakxmepucmuxy xa mpexodsu npoyscy; Banucmuvnama
B8EONMUUR Ha OpBuMama; spXeonoeuYeCKY NPoyYeaHus.
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Detection of Subtle Fields Important for the
Organization of the Living Process

D. Gotchev, B. Peev*, T. Tagarev, S. Tanev

Space Research Institute — BAS
* Solar Terrestrial Interactions Laboratory — BAS

Abstract: Experiments prove that EMFs in a wide range of amplitudes and frequencies influence
hiological objects. Nonlinear cxicnsions gained from the gencral equations of torsion ficld include additional
corection terms that describe torsion contribution & could be used for the explanation of biological effects
of weak EM ficlds. Recent findings in biology indicate that certain bio-molecules act as superconductors and
biological systems in general exhibit non-iocal propertics, which are consistent with their ability to function-
at the quantum level.

I1. PuckoBe 3a curypHocrra

17

RISKS FOR THE NATIONAL SECURIJTY OF THE 'REPUBLIC OF BULGARIA
Deyan Gotchev, Plamen I'rentchev, Mariya Dimitrova

Abslract; The risks for Bulgaria due to the geo-political situation are discused. Some options
for their minimization are offered. Key words.-conflict. asymmetry. risk



Key words.-conflict. asymmetry. risk

18

THE HI-TECH WEAPONS: A RISK, OR A BLUFF?
Deyan Gotchev, Rumen Nedkov

Abstract: The hi-tech weapons' potential and their influence on the evolution of a conflict are
analyzed. Therisks andtheoptions for their neutralizationarediscussed.
Key-words: hi-tech weapons. risk. confltct

19

RISKS IN THE 3-C-TRIAD "CONFLICT-CRISISCATASTROPHE"
Deyan Gotchev

Abstract: The postulates of the 3C synergetic paradigm ore defined. For (/ quayi-open system
Ihe evolution of its multi-dlmensional border-regions and the governing parameters' no,,
definability are commented. The "risk management " is discussed 100.

Key-words: risk, border region. conflict, crisis, catastrophe

26

THE USE OF GEOPHYSICAL PERTURBATIONS IN COURSE OF AN
ASSYMETRICAL EVOLUTION OF A CON FLICT
Deyan Gotcbev, Pia men Trentchev, Mariya Dimitrova

Abstract:In the paper are presented some comments on possible applicatlons of space physics’
phenomena for influencing the development of a military-strategic confrontation. Thenatural
or COli/rolled activating of interconnected geophysical processes ' elements and cycles are
used The local and temporary changes in the environment act as a camouflage noiseor inhibits
the weapons'systems performance. The relation "costs-obscurity-efficiency " isinthefocus
ojattention: A brief discussion Is made about thefuture regulation oj the lise oj based-on-new-
principlesformslorinfluencing thespace 0/conflict " development.

Key words: conflict. asymmetry, perturbations

27

THE FUTURE OF "SPACE" MILITARY OPERATIONS
Deyan Gotchcv, PIa men Trentchev, Rumen Nedkov

Abstract: The presentedskepticismabout thefuturedevelopment ofthe militaryspace researchis
focusedon some ofthe main global goals 'aberrations from scientific concepts.
Key words:space.warfare,paradigmshift



28

DESINFORMATION AND ANOMALOUS PHENOMENA
Deyan Gotchcv, Latchez..rr Filipov

Abstract: Different anomalous phenomena point and their explanations are commented with
view of the strategic decision making process. An accent on the risk due to the probable
unpredictability of the outcome is made.

Key words: strategy; deception, multidimensionality

29

CRISIS' REGIMES OF THE STATE INFRASTRUCURE
Deyan Gotchev, George Sotirov, Rumen Nedkov, Maria Dimitrova

Abstract: The transitions between "conflict-crisis-catastrophe"and the opportunilies to reduce
casuailies are discussed.
Key words: synergetics, boundary layers

30

SOCIAL DANGERS DUE TO NET INSTAIBILITIES
Deyan Gotchev, George Sotirov, Rumen Nedkov, Maria Dimitrova

Abstract' The lenll 'net', ifs pmcesses and their a/lernatives are discussed. The evolutionary
[1I$tabl!illes are researched too.
Key words: synergetics. llel, dissipaiion

WEPAPXUS HA Bb3HUKBAIIIUA IIEHTPOBE HA JIEVICTBHE B
KOH®JIMKTHATA 30HA ‘OKOJIO3EMHO KOCMHUYECKO ITPOCTPAHCTBO’
Hesin I'oueB, KoncranTun leiiperckn, [lnamen Tpenyes

Knwuoeu oymu: iiepapxus, kocmoc, KOH@GAUKM

Pestome: Obcvorcoa ce usnonzeanemo Ha 0coderu mouKu b8 hazo8omo npoCmpaHcmeo Ha
ynpasaasawume napamempu Ha kongaukm ¢ OKII.
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BHE3AMHX MPOMEHU B OKONIO3EMHOTO KOCMWYECKO
MPOCTPAHCTBO, KPUTUYHO BIIUAELLM HA MITAHUPAHOTOH
KOHTPOIMUPAHO W3MNOJI3BAHE HA BOWHU KOCMUYECKM CTAHUA
(BKM) '

[enn MNoues Nowen
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UNEXPECTED CHANGES AT THENEAR EARTH SPACE,
CRITICALLY TO PLANNING AND CONTROLLING THE USAGE FIGHT|
SPACE STATIONS

Dejan Gochev Gochev

Space Rassarch institule, 6 Moskovska Str., Scfia, Bulgaria
dejan@space.bas.bg

Key words: space based systems, functional instabilities

Abstract: Edua 0Om OCOGSHOCIUME K8 BEOMIOUUAMB HE KOHPAUKME Mexdy npomusss
NpeHacA#emo My & cpeds, dasawia npeduMcmee Ha eO0H8 OM CMPAaHUMEe Npe3 exCrepumMeHmuy
KOHMPONUPEHD axmuend U3MedHeHus Ha cpedama. Tosa cw3casa ofnacmu  Ha iyl
HEeCmatunMoCmy, Me puCkosy pexumy HB paboma He Okn. Te ca mpuezepko nopodenu om @
fpeyempolicmea Ha CTbHYesC-3eMHaMa eHepeemuKa. Mepenekmuenl Ca u “UHGOPMEUUOHNIME NeTDy |
Japadu ccobeHocmume Npu USNON3IBAEHE HA KOCMUMSCKOMO NDOCIMPAHCME, PUCKOaame ca Henpalcwien

INFORMATION VERSUS SOUND REASON

Deian Gotchev

Abstract:

The difficulties in the use of probability. the linear concept on which its essence is based. the
existence of "shields" between different points of view in the information -decision -action
transformation are the causes for the proposal of a new invariant. Several attempts for
matching the proposed invariant to the existing techniques are discussed. They are relevant to
the peculiarities in conflict development. The will for conflict-management needs assessment
of information effectiveness. A couple of possible regimes leading to different critical regions
in its evolution are discussed.

Keywords: sound reason, information warfare, en tropy, uncertainty, conflict.



II1. IIpexoaHu AABJIEHUSI B KOCMHUYECKOTO MPOCTPAHCTBO

20

Nonlinear physical processes of accretion flows -
results and developments

Krasimira Yankova, Lachezar Filipov, Daniela Boneva, Dejan Gotchev
Space Research and Technology Institute, Bulgarian Academy of Sciences, BG-1113, Sofia
f70space.bar.bg, 1lfilipov@szpace.basz.bg, danvazandszpace.basz.bg,
de jan@zpace.baz.bg

{Submitted on 16.11.2013. Accepted on 08.06.2014.)

Abstraect. The theory of accrefion and accretion dises fakes a central place in the modern
agtrophysics. The main aim of our research is based on the exploration of the accrefion
How dynamics through the application of theoretical and observational methods in compact
objects. The applicability of hydrodynamical (HD) and magnetohydrodynamical {MHD)
maodels and simulations on the study of accreting astrophysical objects evolution is analyzed.
We develop mumerical and analytical models fo investigate the emergence of instability, wave
propagadion and structure formation in non-siationary accretion Hows. A model able fo
provide the transition of 3-Dimensional twrbulence to 2-Dimensional one is also proposed.
The results show that during the evolution process, the accreting How undergoes structural
transformations and then they conld be responsible for some known observational effects.

Key words: Accretion, accretion discs; Hydrodynamics; Magnetohydrodynamics; Waves;
Methods: numerical; {Stars): binaries: close;
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®U3NYECKO B3AUMOJENCTBUE HA IPOMEHJ/IMBO TEOMATHUTHO
ITOJIE C PAIMOBBJIHUTE - E@OEKTHU BbPXY KOMYHUKAIIUUTE
Mapus lumurposa, bunsna Benuesa, [esn ['oues, [lnmamen Tpenues

Pestome: B HacrosimaTa pabota ca pasrienanu GusnueckuTe ehekTu OT IPOMEHUTE B
T€OMarHUTHOTO MOJIE, IPEIN3BUKAHU OT CIIbHUEBATA AKTUBHOCT, BBPXY Pa3IpPOCTPAHEHUETO
Ha paJUOBBIHU B PAa3JIU4YHU YECTOTHH Juana3oHu. JluckyTupanu ca pU3MUYHUTE IPOLECH HA
pa3npocTpaHeHue Ha PaJUOBBJIHUTE B 3eMHAaTa aTMoc(epara OT eJHa CTpaHa, pa3IuYHUTE
IIPOSIBU Ha CI'bHYEBATa aKTUBHOCT OT APYyTra U pe3yaTarThT OT B3aUMOAEHCTBUETO UM BBPXY
KOMYHUKALIMUTE.

24

3D NUMERICAL ANALYSIS AND STRUCTURES FORMATION IN
ACCRETING WHITE DWARFS
DANIELA BONEVAI, LACHEZAR FILIPOV2, DEYAN GOTCHEV

Abstract. The majority of accreting white dwarfs are dynamically bounded with a companion
in a binary star configuration. We aim to examine structure’s properties of the flow in



accreting zone, surrounding the white dwarf star. We consider a gas-dynamical system that
allows 3D modeling of physical processes in the close components. Multiphysics, multi-
algorithm, adaptive numerical code is applied. The methods implied are both suitable for
time-dependent, implicit computations and consist of a hydrodynamical module in their
architectures. The results reveal the pattern formation character and dynamics of interaction in
the binary star’s flow. A density distribution model through the whole disc’s structure is

suggested.
32

»AHOMAJIHOCT” - TPAHUYHA UJIA ITPEXOJHA OBJIACT?
Hesin I'oues, JIbuezap ®uannos, lanuena boneBa

Knwuoeu oymu: anomannocm, tiepapxus, usMeH4u80Cm

Pestome: Ilpeocmasen e KpumuueHn UHMEPOUCYUNTUHAPEH AHATU3 HA NPUYUHUME 34
Hecvomeemcmeus 6 Usnoa36aHemo Ha OCHO6HU Konyenyuu 3a Becenenama. Komenmupanu ca
Pa3IuyHU Qu3UYecKu NPUYUHIY 30 CUHEP2eMUYHU CYEHapUU.

33

THE FLOW EVOLUTION MODELS OF ACCRETING ASTROPHYSICAL
OBJECTS
Daniela Boneva, Krasimira Yankova, Deyan Gotchev, Lachezar Filipov

Key words: Astrophysical hydrodynamics; Stars and galaxies,; Accretion discs.
Abstract: We present in this paper our recently results on the dynamics and structure of
accreting flow in astrophysical matter. The research concerns the astrophysical objects, such
as: binary stars with accretion discs and Active Galactic Nuclei. We make an analysis of the
methods we have employed on the structure’s evolution study. We investigate an accretion
flow structure as a result of transitional processes dynamics. We develop a model, based on
numerical codes and methods, which to explain the physical properties of the hydrodynamical
matter in accreting astrophysical objects. The box-framed scheme is applied. The evelopment
of our theoretical models that aims to ensure the future application to the observational data
analysis is presented. The results show that during the evolution process, the accreting flow
undergoes through structural transformations, which could be responsible to the known
observational effects.
The results demonstrate of how the dense patterns and waves evolve in the studying
astrophysical discs. An effect of their locally development in the inner disc’s structure
configuration is shown.

36

INFINITY IN SPACE AND GNOSIS
Deyan Gotchev

Key words: intuition, variability, space



Abstract: Knowledge can be arrived at analyticaly or indirectly through intuition and
contemplation on the paradoxes of the outer world. A critical interdisciplinary analysis of the
causes

37

MULTIVERSES - WHAT IS THE DIFFERENCE THAT MAKES THE
DIFFERENCE?
Deyan Gotchev, Daniela Boneva

Key words: multiverses, hierarchy, variability, space

Abstract: A critical interdisciplinary analysis of the causes for imperfection and discrepancy
in the created and tested concepts about the Universe is made. Possible future attempts are
commented.

38

HEJINMHEVHUA SABJIEHUA ITPU KOJIEBAHUETO
HA EKBATOPHUAJIEH CITBTHHUK
Kocragun Ileiipercku, [lesn I'oues, Ilnamen Tpenues

Pestome: Paszenedcoa ce exeamopuanen CNbMHUK Kamo mewbpoo msio. Ananuzupamno e
GNUAHUEMO HA CNIIECHAMOCMMA HA NIAHeMAama 6bpxy Korebanuama Ha cnvmuuxa. HM3zeeoenu
ca ypagsHeHusma Ha O8uUdCeHuemo 6 Hau-odwa gopma. Anarumuyno ca U3CIe08aHU
pe3oHancume npu Omyumane Ha HeIUHEUHOCMma Ha CUcmemama.

41

CbBMECTHOTO CBIIECTBYBAHE HA IBA BUJIA IBWKEHUE HA TEJA
BbB BbHIIHUSA KPAU HA CIBHYEBATA CUCTEMA
Hesin I'oues, Ilinamen Tpenues, Koncrantun leiipercku

Knwuoeu oymu: acmepouou, oorax na Oopm, ppaxmanmna pazmepHocm, ampakmop
Pestome: Kpumuuno ca ananuzupanu npeocmasume 3a cvbuecmseysawjume O00OeKmu u
OBUIICEHUEMO UM 8 2PAHUYHAMA 00IACM HA CTbHYEBAMA Cucumema

42

KPUTUYHU ABJIEHUSA ITPH CAMOOPI'AHU3ALIUA B ITPEXO/IHU OBJIACTH
HA ACTPOCUCTEMH
Hesin I'oueB, Koncrantun lleiiperckn, Ilnamen Tpenues



Kntouoeu oymu: camoopeanuzayus, acmpocucmema
Pe3rome: Ilpedcmasen e komenmap ma npupooama Ha A61eHUAMA 8 NPexoOHU 001ACMU HA
acmpocucmemu U NO3HABAMENHUSL UM NOMEHYUA.

43

NONLINEAR DYNAMICAL PROCESSES IN EXTRA-SOLAR PLANETARY
SYSTEMS
Plamen Trenchev, Kostadin Sheiretsky, Deyan Gotchev

Key words: countries nonlinear dynamics, extra-solar systems, secular resonances
Abstract. [lunamuxkama Ha cucmemu om mpu uiu noseue mena OOUKHOBEHO GKIIOUBA
Quzuuecku npoyecu, U38eCMHU KAMO PE3OHAHCU HA CPEOHOMO O8UdCEHUe U CeKYIAPHU
nepmypoayuu. I[lvpsume ce nosgsaeam, Ko2amo 080UKA mMend UMam OpOUMATHU NepUooU,
Yuemo CbOMHOUIeHUe MOdCe NPUOTUUMENHO 0d ce NPedCmasu Kamo CbOMHOWEHUe HA 08e
Manku yeau qucia. Bmopume ca cvwecmeen paxmop npu uscieogane Ha 0va208pemesama
egonoyus Ha cucmemama. JuHamuunama egonoyus Ha HAO NOIOBUHAMA OM U3BECHHUME
niaHemume 6 MYAMU-NIAHEMAPHUNE U3BLHCIBHYEGU CUCMEMU ce OOMUHUpA Om
cekynapHume pezonaucu. Hail-uecmo eonemume excyenmmpuyumemu Ha NIAHeMAapHUMe
opoumu nocmagam noo cvMHeHue NOJNe3HOCMMa Ha MPAOUYUOHHAMA CEKVIAPHA Meopusi Ha
Jaepanac-Jlannac npu ananusa na osudsxcenue. Tazu meopus modice oa 6v0e 000buena 0o
yemevpmu NOpA0bLK 6 eKCYeHmpuyumemada, cied KOemo 0d ce CPABHABA C HUCIeHume
pesyrmamu. Yacm om uzeooume, 00 Koumo ce cmued 6 pe3yimam Ha me3u CPA6HeHus, cd -
Jlacpanoic-Jlannacoeama meopusa ma cekyaspHama OuHAMUKa e C1ab UHOUKamop
(uHCcmpymenm) 3a npeocKka38ane Ha CeKYIAPHAMA OUHAMUMA HA U3BLHCIbHYEBU NIAHEMAPHU
cucmemu, HO e Nojae3eH UHCMPYMeHm Npu HPeyusHoOmo onpeoeisiHe Ha O0bleo8pemesamd
OUHAMUYHA eBONIOYUSL HA CUCMEMU O MAIKU Meld ¢ opoumu, 61u3Ku 00 Kpbeosume.

45

"OTBb KOH®JIUKTA ‘TEOPUSA- HABJIIOJEHUE’ ”
Jesin I'oueB I'oueB

KJIIOYOBH JYMHU: €BPUCTUKA, HEpapXUUHHU MOTIOCH, PEHOPMaTU3allts,

Pe3ome: l3MeHUMBHAT XO4 Ha CHBPEMEHHHUTE IMpEIACTaBu 3a BceneHata € cpaBHEH C
HaBI/IHOHOI[06HOT0 nopaayu HAHAOTCXHOJOTMUTC YCIIOKHABAHC Ha XOMCOCTAaTUYHOTO
npocTpancTBO. OOGCHKIAT ce MOA0OHITa U JOMBIBAHETO HA CTPYKTYpPUTE Ha JIBaTa MOAXOAA.
3a u30sarBaHe Ha €BPUCTUYHM OJOKMpAIld MOJOBE Ce€ Ipejjara ajlTepHAaTUBA Ha JIMHEHHO-
OMHApHUS MOJIEN, KOSATO € -CaMOBB3MPOM3BEXK/AIlA CE CTPYKTypa OCHOBaHA Ha pelylHpaHu
a0 I/IH(l)OpMaI_[I/IOHeH MHUHUMYM IIPUHIUIIN. CrnoMeHaTH ca HEWHU BB3MOXKHHU IMPUIIOKCHUA.

51

N-body Gravitational Interactions: A General View
and Some Heuristic Problems
V. Damgov, D. Gotchev, E. Spedicato, A. Del Popolo



Abstract: We present some non-standard approaches to the N-body problem in an attempt to

overcome its epistemological limits. We provide, in a preliminary way, not-ordinary insights
and breakthroughs.
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MHD WAVE EMISSION IN MAGNETOSPHERIC BOUNDARY STRUCTURES
OBSERVED AS FIELD-ALIGNED CURRENTS

P. Nenmovski, . Momchilov, D. Gochey
(Submitted by Academician H. fristov on October 14, 1988)

The statistical picture of large-scale field-aligned currents in the polar oval was
estabtisned by lijima a. Potemra [']. The small-scale field-aligned currents observed
in the polar ovajand cap were studied by Safiekos et al [?). According to Potemra’s
classification [3), the large-scale Birkland currents are characterized by latitudinal extent
of the order of hundreds of kilometres and current density of several pAjm3. The
more localized structures, namely the small-scale magnetic disturbances or currents,
are characterized with a time interval of 1=10 sec, corresponding to structures of
dimensions from several kilometres to several tens of kilometres. The current densities
in such structures, howeyer, can vary from 10 to 150-200 pA/m?,

The small-scale intensive field-aligned currents were detected through their mag-
netic structure by the Oreol 3 and Intercosmos Bulgaria 1300 satellites. They bave
been observed in the oval and the cusp regions. In a series of papers [*f] the possi-
bility of interpreting the small-scale magnetic disturbances as a surface MHD “wave
process was demonstrated. [t was found that compressional surface MHD waves
suggested for the explanation of the small-scale magnetic disturbances in the cusp
can have relatively low irequency( long period) when the spatial scale is relatively
small. For example, at wavelengths of the order of several hundreds of kilometres
the period of these waves can be of the order of tens of seconds (usually 10-+-20sec).
Thus, the variations in the magnetic disturbances are temporai-spatial variations ra-
ther than only spatial or only temporal variations. In [8] we have shown various model
cases of compressional MHD wave propagation in the cusp, as well as the analogy of
their magnetic signature with that of the large-scale field-aligned currents.

It that is so, the foilowing reasonable question arises: is there analogy (similarity)
between the large-scale currents and small-scale magnetic disturbances produced by
compressional MHD waves? Are the latter able to “carrv” field-aliomed currents?
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QJAERTPIYECKIE INOJA I TTIIPOMACHITIHBIE BOTHEI
B IIOHOC®EPE HAZJ OYAIOM 3EMIETPACENIA

l‘f.uupca B. M., Heaes H. B, Buiuvenxo C. 8., Fpywnuna E. 11.,
Craneg [., loues J.

B ceaan ¢ opobaesmoii mporinosa aemdeTpAcennii OpeICTaBAAET UATEpPeC SKCOepHMen-—
TaJbHOE HIYYEHHE IJeKTPOMAINATHRIX ToJed, BoabywpgaeMux B noiocdepHoil miasme Ha
paaangunXx @aszax moIrotoBKm 3exerprcennd. Pax nomocdeprsix addexTos, crazanHEBIX
€ cedCuIYecKoil aKTNBHOCTLIO, Y7Ke OMICAN B anTeparype. B nepmoim moaroToBxm aemae-
TpACenNii HAGJIIOZAANCH H3MEHEHHsA KPHTHYECKIY 9acToT @ mpodiruieil 31eKTPOHHOE MIOT-
mocTo B £- @ F-o6aactax monocdepsl, ofpazoBamne cHopaiudeckoro E-caos m gaddys-
Hoctm B Fcnoe [, 2]. Bonmomnie manywerus B KHY — QHY-amanazomax, accommmpye-
MhIe C 3€MIETPACEHNAMN. permcTpupoBanuch, ¢ 6opra momoctepmuix cuyrmmros [3, 4).

@®emur IB- n CB-pajmocnriaios ma Tpaccax, DPOXOTMUINX ‘teped palioil HOArOTOBKI
semaerpacenni, otymeduaaca 8 [5]. B paGore [2] paccmoTpennt soszymommocTn 00BACHEHMA
unaduoaaenmx a3dderTos sescteTpAccuiii BoajeficTBEEM JEKTPHYECKDX modeii ceiicmive-
CHOIO MpONCXOiEJenuA Ba monocepuyio naasyy. Omuacupe oo ouensay [2] BemnamHLE
poieil B BwkEed nouochepe coctariawT 10—100 uB/y. B [2] otymeuaercs Takse BizMO-
nocts (opMEpOBANUA NMoHOC(EPHEIX SMEKTPHYECKNX TOKOB ¢ ‘racteramu 1—1000 o,
00ycnoBjaennsIxX, COrracHo Mmojpean [6], mMOyasceniy oO0pasosalies Ha UHOBEPXHOCTH
3eymam obmacTeil mpocTpaECTEeinoro 3apAga. Kaknx-nn6o IKCOepNMeHTAILNBIX HaHRBIX
00 JnmeKTpHYeCKIOX HOIAX It TOKAX ceficMOTECKOT0 DPONCXO/KIeHHA B nonocgepe po ma-
CTOAIIEro BpeMeHn onydImxkoBaHo He GBLIO. ;

B mamsoy cOOOMeEmm mpeICTaBIeNhl ODEpBEe Pe3yIbTaTHl IKCOEpuMenTa mo HayTe-
UMK KBA3NNOCTOAHNWBIX JIEKTPHTEeCKOX moieli ¥ Boau ma vactorax 0,1—8 I'm mag paiiona-
Nn 3eMaerpacennii, ssinotmennore Ba HWC3 «Huteprocyoc — Boarapoa (300s. Boproseie
N3MepenHA IpopoInanck anuavatyooir HACI — HIIMIL onucauxoii & [7].

KparkoBpemeHnHnblii cnekTpaiabHblid aHaau3 B npoekte AIIIKC. PesyabraTsl
MaTeMaTH4eCKOro MOAeJIMPOBAHUSA



bunuuenko, C., I'oues, I'., lanos, /., [Tymrgaes, I1.

lipupefiets PESy/AbTATH MATEMATHUSCKOPO MOASANDOBAHMA HA
OBM paSomw mpubope nAA RPATKUBPEMEHHOrO CHEKTDPANBHOTO AlSIH-
78 BONHOBMX mpolieccoB B marnutTocdepe u WoHocgepe, npeaHasHA-
UOHHOPO AR YOTAHOBNM Ha GOPT MCKYCCTBEHHOIO CIYTHMKE Jcwuid
"AIGHC" . O6ocHOBHB&OTCH BHGOP aNropuTMa pafoTd gpHOopa B
UEeNOM, & TAKES OTReNbHNX eI'0 yanos.

AMAPATYPA 3A WBNEPBAHE HA SIERTPOCTATAYHH
[IOJIETA* B KOCKMHECKATA TUIASMA

C.K.Yanxkmion, I'.A.Crenes, J.K.Teogmocuer,
A.I'.T'ouen, I'.K,lanes

B

MpuBexgaT ce WSUCKBAHMATA KM ANapaTypaTa Sa W3MepBeHe
H8 eNexTDOCTATVUHYM MOXeTA B XOCMWYECKaTa niasma. Pasriexaar ce
GMOK BATE CXEMM Ha CHCTEMXTE 3a MDOBeXNaHe Ha AHANOIWUHY H3Mep—
PaHWsE B YCJIOBHATA HA AKTHBEH INa3MeH eKCTIEepDUMEHT.

Ha Gopne ma croriura "Mntepdoemoc BWIPAPHA - 1300° 6e
MOHTHDAH ¥ DI60TH VCMENHO MO BpeMe H? aKTXBHOTO CHISCTBYBENE H-
oGerra Haywms en~pat " YECIM,

U3MON3YEAHE - HA [IPEOBPA3OBAHVE HA YOIll-AJIAMAP
TP U3XEPBAHE " HA TIPOMEHUIMBH EIEKTPOMATHHTHH
NIOJIETA

Less Toues

%empa.nxa 7a60paTopua 32 KOCMAYECKH W3CNeNBaHus~
;.-agcga axanemus Ha Hayxure, Cobus, yn. "Mockos-
cga" ¥

Peanuve: Onucano npuMeHeH¥H. OPTOICHALEBHONO mpeodipa-
3yBaHMA YoXma-Anamapa, YMOPANLOUEHHOro' o ¥Youmy Si4
EDATKOBPEMSHHOI'0 CIEKTDAINKHOrO aHaIM3a AIEKTpoMAar-
gurHoro OHY-manyuenus, O6CykuaeTci BOSMORHOCTS MNMpH-
MEHOHKA MeTONa QIA CEaTHiE TeleMeTpuuecKoR uxHdopua-
LM B KOOMMYECHOM SHCIEDHMEHTE,
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Comparison of the Ion Density and Temperaimne Data

Obtained by the RPA on 0GO-6 and the IRI Model
Ts.P.Dachev, N.S.Trendafilov; D.G.Gochevw
(Central Laboratory for Spuce Research,

BAN, Bul, Ruski No 1, Sofis 1000, Bulgariam)

A comparison is done between the ion concentration
and temperature data, as measured by the RPA on board of
0GO0-6 and these: calculated in the IRI model, The analysis
1s made for 100 orbits in the ragiPn i50° dip ladtd tude
and any 1ongitﬁdes. The discrepancies between the model I !
and measured quantities at differentli values of.tha
magnetic deelination are-carafuliﬁ analyzed, That is
shown that thesa discrepancies at great absolute values
of’thq magne tic declination are conhected with the direqt-:7

ion of the: lonospheric plasma drift, generated by the zonal .

component of the neutral winds.
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VL.4,7, MEASUREMENTS ON ENERGY SPECTRA OF CHARGED PARTICLES
WITHIN TBE VERTICAL-10 ROCKET EXPERIMENT

Ivanov I., Dachev Ta., Matviichuk Yu,
Krezhova P, Gochev D, and Rumchav I.

On Decemper 21-st, 1981, at 18.35 hours UT from the ter— '
ritory of the USSR (co-ordinates - 49°N/L az2/) in ir:q:&].e.nuant:a-l
tion of scientific objectives and in accordance with the "IN-
TERCOSMOS" Programme, there was launched the heavy geophysical
rocket "VERTICAL-10", The scientific payload included a low=—
energy two-channel spectrometer for measuring the differental
flows of electron and protons within the energy range 0.l:10kev,

covered by 15 exponently distributed energy levels.



IV. Ipyru
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EBpUCTHYHUAT noTeHunan Ha BepHaacku axec

Hesn MNovee, NTbyesap ®ununos, flaHuena oresa

Mucmumym 3a KocMuYecku uicnedeanus u mexnonozuu, Beneapcxa akademuss Ha Haykume, 1113 Cocbunt

Peaiome. BaxHbiM aTanom Heobpatmmon ssonoyms B, Y. Bepxanckwi cudran nepexofl B CTaguio Hoochepsl — palymroe npeodpazosatve
NEPBM4HOMA NPUPOLL! 3eMNM, HCKNIKYEHWe BOWH 13 KusHu obujecTea. B caobopie Hay4HOM MbICIH ¥ HAYYHOTO MCKaHHUS, PAIBMTUM HAYWHOTO 3HAHWA
# CO30aHMM SAMHOM ANA YENOBEHECTBA MHDOPMALMOHHOA CUCTEMB! OH BUAEN EAMHCTBEHHOR AOKA3ATENLCTBO CYLISCTBOBAHWA NPOrPecca. Jusoe
W KOCHOE NPOMCXOQAT M3 Pa3HbIX MPOCTPAHCTB, WIBEMHO HAXOMAWMXCH pagom B Kocmoce. OCOBEHHOCTW NMPOCTPAHCTBA MMBOTO BelecTsa
Beprancxwit CBA3MBAN C €r0 NPEANONAraeMbiM HEEBKNMA0BLIM XAPaKTEPOM W KaK 8AMHCTBO NpOCTpaHCTea-epemenun. CoBpemeHHoe COCTORHHE

€10 wen RBNSIOTCA NPeaMEToM obCyxaeHus.
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Non-linear vibration behavior of thin multilayer diaphragms
R. Paneva, D. Gotchev

Abstract

The vibration spectrum of piezoelectrically driven ZnO.thin silicon diaphragms in the driving
frequency range up to 200 kHz has been studied. The response of the structure on the driving
conditions_a.c. voltage amplitude and frequency.is presented. The limits of the linear plate
theory and specific non-linear effects are discussed. Non-linear effects in the vibration
behavior occur for vibration amplitudes even smaller than 4% of the diaphragm thickness.
Superharmonic, harmonic and subharmonic vibration modes are observed. The vibration
amplitudes of the subharmonic modes are of the same order as the diaphragm thickness. The
characteristic non-symmetric resonance peaks of the subharmonic vibration modes indicate
the existence of a hard-spring effect in the system. In the case of a system with a hard-spring
effect, the concept of vibration modes with fixed resonance frequencies fails. q1999 Elsevier
Science S.A. All rights reserved.

Keywords: Micromechanics; Silicon diaphragm; Piezoelectric excitation; Non-linear
resonance vibrations
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AHoTanus Ha ekBUBaJieHT HAa MoHorpadpus ,,U3IIOJI3BAHE HA AEPO-
KOCMUNYECKA UH®OPMALIUSA 3A U3CJIEABAHE HA KPU3UCHU N
KATACTPO®UYHU 3A EKOJIOTUATA SABJIEHUSA”

“HopmannoTto” cbcrosinue B Ilpuponata e xaoc. OTBOpPEH € BBIIPOCHT 3a ONPEEIIIHA
Ha MapameTpuTe, KOUTO YIPaBJISIBAT HEMHUTE CTPYKTYPHU MepapXuu. 3a MPEeXoau KbM Xaoc
ca W3MEHYMBHM TIpEJICTaBUTE 3a KpaiiHara MuHMMaiHa ('KBa3UCHHTYJIsIpHA’) (a3oBa
pa3MEpHOCT , KakTO M 3a TOYHOTO NpPEJHA3HAYCHME HA HSIKOM OT YIPABISABAIINUTE



napameTpu.B 'KBa3MCHHTYJISIPHOCTTA' CHUCTEMaTa MOKE B3PHUBOIOJAOOHO [1a MPEMHUHE TIpe3
eTanuTe Ha ,.KOHMIUKT-Kpu3a-katacTpoda’ (K-3). Ha 3emsita HIKOM OT TPUTEPHUTE areHTH
3a K-3-ceOutus ca: kometu u acrepouau, Tpaektopusta Ha CapHueBara cucrema (CC),
CTbHUEBATa AKTUBHOCT, TaJaKTUYHUTE Tama-IIbYd, MEXIy3BeAHHs ‘“‘mpax”, “TbMHaTa’
MaTtepus, TEKTOHUYHU TporiecH Ha 3emsTa. HeycToiunBocTUTE ca UMaHEHTHA CHIIHOCT Ha
OTBOPEHA, HETIMHEWHA cucTeMa. ‘YTpaBIeHUETO Ha 'PUCK' € HEKOPEKTHO TBHPJICHUE, TTIOHEKE
BEPOSITHOCT € HeaJleKBaTHAa 3a TO3W mporec. Ts ¢ GopMynupaHa 3a NUCKPETHU, JTHHCHHH,
noBTOpsieMu sBIeHUs. KinMaThT ce ompenens OoT KBa3HMPAaBHOBECHOTO B3aMMOJCHCTBHE C
pa3IMYHO BPEMEBO BIIUSHHE U TEPUOJUYHOCTH Ha pazinyHu (u3nuecku siBjaeHus. Hsma
ChrJacre OTHOCHO 3HAYEHHETO Ha TEpMHHA ‘KIUMATHYHU TMpoMeHW . MojenupaHeTo Ha
kmuMata post factum moTBBpKIaBaT NaHHUTE (TCOJOTUYHM W 3a OWOpa3sHooOpasme) 3a
MOBTOPSIEMOCT Ha paauKaIHU U3MEHEHHsSI B KIIUMaTa B TOJSPHUTE U TPEXOJHUTE 00JIacTH.

Bbnpekn eHepruiiHus TOTEHIMAT Ha Pa3pyIIMTEIHU MPUPOJIHU SBJICHHS (ypara,
3eMeTpeceHre, MBJIHHS), CHHEpPreTUYHaTa  MapajurMa  W3MOJd3Ba  HEJIMHEHHHTE
HECTaOMIHOCTH B aTMoc(epHaTa M OKEaHCKa EHEPreTHKa 3a Ch3/IaBaHE OMIMU 32 CKPUTO
TEXHOT€HHO BB3/ICICTBUE BbpXY HeltHU eneMeHTH. [lopaau kirodoBaTa BaKHOCT Ha BOJaTa 3a
KJIUMAaTa ¥ )KMBOTa Ha 3eMsTa, IPUMEpP € MPOyUYBAHETO Ha MPOIIECUTE HA PA3NPOCTPAHCHUE U
MpeBpbhIIaHe Ha BojaTa. BpemeBara nuHamuka Ha pa3oBUTE MPEXON Ha BOJATa C€ OMpeaens
OCHOBHO OT TEMIIEpaTypHHU MPOMEHH U € 3HAYMMA 32 TIO0ATHUTE METEPOJIIOTUYIHH MPOIIECH.
Ts € sICHO ¥ CHMJITHO M3pa3eHa B OKOJIOMOJISIPHUTE paiilOHU. 3a MPOTHO3UPAHE HA PE3yJTaTUTE
OT KJIMMATUYHU MPOMEHH 32 OKOJO-IIOJIOCHOTO JIEJOBO MOKPUTHE CE€ M3IOJI3BA MpPEeCMsTaHe
Ha MBJIII. OcHOBHO M3UCKBaHE € JOCTOBEPHOCTTA Ha JaHHUTE. T4 ce BIMsSIE OT METOJMKATa
Ha M3MEpBaHe, OT W3MOJ3BAaHUTE (M3MUECKH TPUHIUIN 3a Ch3JaBaHE Ha CEH3O0PHUTE
cucTeMH U T.H.. EqHO OT mpenumcTBaTa Ha CHBTHUKOBUTE paJapHU H300pakeHUs €
HE3aBHCHMOCTTA Ha KAYE€CTBOTO UM OT aTMOC()EpHUTE YCIOBUS U OTHOCUTEIIHATA HEM3MEHOCT
Ha HaOmonatenHu mnpouec. Jlpyra ocoOeHOCT € BIUSHUETO Ha EJEeKTPOMarHUTHUTE
xapaktepuctukn (EMX) Ha wu3cnenBaHaTa TMOBBPXHOCT W Ha cpelaTa  BBPXY
pasmnpocTpaHeHue Ha pagapHus curHal. [ MA Bimsie Ha sIpKOCTTa Ha paJapHO U300paKCHHE
Ha JIeJl, BOJa, BOJHO-JIENCH MeNaHXK. B KparTbk mepuoj Ha OBp3M M KaueCTBEHO BaKHU
npomenu (pazoB npexox u 'MA), meTeonporHo3ata Moxe aa Objae HeBspHa. HensBecTHu
(M3MYHU TIPOIIECH BHACAT MPA3HOTH B JIOTHKATa HA MPUYMHU-CPEKTH, KOSTO CE€ HYXIae OT
“peHopManuzanrionHn” (pakropu. ToBa 3aeTHO C MOHSIKOTa TBBPJE HEIBBKABUTE OIHUTH 3a
ChU€TaBaHE Ha MPOTUBOpPEYAIM CHU MPEJCTABU T'€HEpUpaT HYKJa OT HOBA M3CJEAO0BaTelICKa
napaaurma. CuHepreTHyHaTa nmapajgurma € 3acera yCHemieH OMUT 32 €BPUCTUYHO ONMCaHUe
Ha CTPYKTYpPOOOpa3yBaHETO B CHCTEMHU C He-WepapXudHu (1a He ce ObpKaT ¢ aCHMETPUYHH)
B3aumojeiicTBus. KoMmeHTHpaHHTe sBIIEHUS U KOHIENIIMM MOXXE Ja ca B OCHOBaTa Ha
W3CIIeI0BATENICKA Mporpama.
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AHoTauus Ha ctyaust (ABTopedepar KbM JMCePTALMOHEH TPYA Ha Tema) ,,U3CJEJABAHE
HA BBb3MOXHOCTHUTE 3A U3IIOJI3BAHE HA PAJIAPHU JAHHU 3A U3YYABAHE HA
ECTECTBEHU U AHTPOIIOI'EHHU ABJIEHUA”

W3cnenBanu ca BIMSHUATA HA TEOMAarHUTHaTa OOCTAaHOBKA M HIKOW HW3KYCTBEHHU
€JICKTPOMAarHUTHU W3JIbYBAaHUS BBPXY AMCIEKTPUYHATA MPOHMUIIAEMOCT, & OTTaM M BBPXY
OTpa3eHHs paJapeH CUrHajl OT BoJa B pa3iM4yHM (Da30BU CHCTOSHUS M OT APYTU HA3eMHU
o0exkti. OT pPa3IUYHUTE BB3MOXKHHU E€CTECTBEHHU SBJICHUS, KOUTO CMYIIABaT JIOKAJIHHUTE
€JIEKTPOAMHAMUYHHN ycloBHusa n3bpaxme npomenu B I'MII B aBpopanmHus oBaj M HOJspHATA



warnka. [IpyunHara e, 4ye 3a TAXHOTO Pa3BUTHE MMa LEJIOTOAUIIHO, YCTOWYHUBO JIE€MCTBAILL,
pazHooOpazeH Habop oT I'MA-mporecu. JlocToBepHOCTTa Ha PaJapHOTO M300pakeHHe ce
MIPOMEHS MOPaJU KOMIUIEKCHOTO MM BIMSHHUE BBPXY JUEICKTPUYHATA MPOHUIIAAEMOCT 4Ype3
pa3InyHU MEXaHU3MH.

1/ Ha Bceku SENTINEL-1 cnerHuk padotn SAR B C-muamnaszona (5.405 GHz) B 4

J00MBaIM MOJIa 32 KBa3HWpeaJeH MOHUTOPUHI HAa OKEeaH, MOpE, OKEaHCKHU Jiel. 3a Iepuoja
01.11.2014r. — 01.04.2017r. 3acHeTuTe ciyyau Ha cnomeHaTus paiioH ca 149. [Topaau HH u
HV nonspuzanuu  wusnomsBame 298 pamapHu  u3zoOpakeHuss oT mnpubopa SAR  Ha
cpTHUKOBHTE Tu1aTdopmu Sentinel-1 A u B 3a I'pennanaus u HopBerus, kato nuMa npuiinka
Ha TepeHHH (OpMHU- IJIAHUHH, (UOPAHU, €3epa, 3aJIUBU U OTKPUT OKeaH. B kparTbk mepuos Ha
OBp3U M KayecTBEHO BakHU npoMmeHH (Pas3oB mpexox u I'MA),_mporaozata Moxe aa Objae
HeBsipHa. [lopaan HeNMHEHHOCTUTE B TE3W KOMIUIEKCHU SIBIICHHS, IIOHSKOTa TOBa €
HEOOpaTUM KacKaJeH MpoIec KbM ycToiunBa (aza (jea, Wik BojAa), TOHSIKOTA 3a HAKOJIKO
IHU 10 CEAMMLHU € BBb3MOXHO XAaOTMYHO DPEIyBaHE Ha 3aMpb3BaHE-TOINEHE-3aMpPb3BaHE B
MIPOMEHSIIIU Pa3MEPUTE CU YacTH OT paiioHa. KoMeHTHpaHHUTe HeeTHO3HAYHOCTH ca BalIUHU
B pa3/IM4Ha CTENEH U BHUJ 3a paiioHu ¢ pasmepu >n.10 km, B uusTO ,,M03ae4Ha™ CTPYKTYpa
CbCTOSIHUETO Ha BoJaTra B OTJEJHUTE O0O0JacTM Cce€ MEHM B pPaMKUTE Ha yac.
MHoronapaMeTpU4HOCTTa Ha (PU3MUYECKUTE NPOIECH- TeOPU3NYHM M Ha pPErHcTpauus e
NpUYMHA 3a/la4yaTta Ja € aHAIMTHYHO Hepemnma. [lopaau ToBa B mepuoaute (IPOJIET, €CeH,
0c00€HO 3a MOJy-3aTBOPEHH aKBaTopuu ((PpUoOpau), MPOTHO3BT 3a (Ha30BUTE MPEXOTU HA
BojIaTa TpAOBa Ja C€ MPEUU3Upa ChbC CIITbTHUKOBH, CAMOJETHH W €BEHTYaJ HH in situ (OT
miaBamy  OyHoBe W/WIM TJIAIMOJIOXKKH €KWUIK) W3MepBaHus W HabOmoneHus. Jlpyro
HampaBJI€HUWE 3a NPOyYBAaHE € Bpb3KaTa Mexay mnpomenutre B ['MA mnpouecure Ha
KpHUCTaJIM3alMs/TONeHe Ha Jela. 3a Mpelru3upaHe Ha MPOrHO3 3a TONEHE UM 3aMpb3BaHe, ako
UMa CUJIHM T€OMarHUTHU CMYIIEHUS, MOpaji KOMEHTHpaHaTa YyBCTBUTEIHOCT Ha (pa3oBuTE
MPEeXOJy Ha BOJA, PE3YJITAHTHOTO PA3IOJIOKEHHE HAa W3MEHSIIUTE Ce CTOHHOCTH 3a Q B
MIPUIIOKPUBAIIN C€, TOPaAJX BIUSHUETO HA METEOPOJIOTHYHH U (U3uKO-reorpadcku hakropw,
WHTEPBAJIM, N1aBa BBH3MOXKHOCT CaMO 3a OTKpHUBAaHE W OPHEHTHpPAaHE B TEHACHIMHTE Ha
MpoLeCUTe Ha 3amMpb3BaHe M TomeHe. ONUTBHT Ha TMpEleHsBAIllMsg € pellaBal] B
KOMEHTUPAHUTE NTPEXOJHN KOMIUIEKCHHU IPOLIECH.

2/BIUsHUETO HA €NIEKTPOMArHUTHUTE XapaKTEPUCTUKU Ha M3CIICABAHATA MTOBBPXHOCT
U BbpPXY CpeZara, B KOATO C€ pa3lpOCTpaHsiBa CUTHaJla, BIUSEC HA paJapHUTE M300pakeHus.
Toa Moxe nma ce u3MOA3Ba 3a M3CIEABAHE HA AKTUBHOCTTA HAa AHTEHHU II0JIETa,
BKJIIOYUTEIIHO U OT BTOPUYHOTO BJIMSHUE Ha FreOMarHuTHara aktTuBHoCT. OT npubopa SAR Ha
cipTHUKOBHTE TuTaTdopmu Sentinel-1 A u B mo nporpamara Copernicus Ha ESA nznon3ame
pamapuu u3oOpaxkenus 3a mepuoma 01.01.2015r.-01.04.2017r. Ha TpU UHCTANAlKU 32
M3KyCTBEHO BB3/cHCTBIE Ha ifoHochepara (MVBH).

e ot 1ax (EISCAT kpaii Tromse u HAARP kpaii Gakona) ca B ceBepHUS
aBpopaiieH oBall, a eHa CYPA (kpait Huxau HoBropon) € Ha BUCOKa ymMepeHa IUpHHAa.
3a m3cnenBaHa Ha Bcska MVIBU mpaBexme pasnnmuHu TIpeimonoxkeHus. IIpuumHHTE ca
HEU3BECTHUTE MM pEeXUMH Ha paldoTa (LIMKIOrpaMH, MOJYJIAllMH, YECTOTEH JAHana3oH
ob0xBaman To3u Ha SAR), HenuHeHHM epeKTH OT MHAYLUpaHO M3TbuBaHe mopamu ['MA,
CBIO M CJel M3KITI0UBAaHE HA aKTHBHA paboTa, HOHM3AIUS HA TIPU3EMHHS aTMOC(hEpEH CIon
HaJl aHTEHHOTO MoJje. 3a BCAKO M300pakeHHe oT (UrypuTe MMa 3amuc B 0aszara JaHHU C
uH(popManus 3a: akTuBHOCT Ha MVBH ; 3a npoBexnman excrnepument; UT Ha MOMEHTa Ha
cBayisiHe Ha SAR-n300pakeHuero; usnossBana nonsgpusanus Ha SAR-nmpua; 2-D rpaduka Ha



pasmpeneNieHHeTo  SApKOCTTa Ha  u3oOpaxkenmero (Q)- B HEro; CTaTUCTUYCCKH
XapaKTepUCTUKH: XHUCTOrpama, koedpunueHT Ha Bapuanus (Cv%), cpenHa CTOHHOCT,
CTaH/IAapTHO OTKJIOHEHHE, MUHHMMajHa M MaKCHUMallHa CcToiHOcTH Ha Q, 0ocOOEHOCTUTE Ha
koHKpeTHaTa [ MA, ppakrannaTa My pazmepHocT, 2-D rpaduka Ha oTciabBaHe Ha CUTHANA;
3a paborema UNBI, ocBeH n306pakeHHeTo Ha aHTEHHOTO HOJe, HHYOPMATHBHH Ca
¢pakranaHata My pazMepHocT, 2-D rpaduka Ha pa3npeneneHHeTo Ha IpKOCTTa Ha
M300paXEHUETO U XUCTOTpaMaTa 3a Hero, KakTo U 3a U300paKeHUETO 3a OTciabBaHe Ha
curHaia (dBc). CtaTucTuyeckuaT KpuTepuil 3a HeTHOPOJHOCT € U3IIBJIHEH 32 BCUUKH CIIydaH.
Wma cinyuan na UMBU-akTuBHOCT npy Hucka TMA, T.e. pasMuyaBaHe Ha H3KyCTBEHO
reHepupaHy HoHocepHH e(heKTH MPH CIIOKOEH eCTeCTBEH (HOH.



