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B3 XabunutauuoHeH Tpya — MoHorpadus
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PE3IOME

B moHorpacmaTta ce pasrnexga uHdopMauMoHHaTa MHpacTpykTypa C MPOCTPAHCTBEHM AaHHKU 3a
ropute B Bbnrapus, pasnuunnte nogxoau un pewenus ypes NC MHCTpyMEHTM Ha obLWM 1 cneumndgmryHm 3agaym B
rOpCKOTO CTOMAHCTBO U ApYrM CBbp3aHu obnactu. B paspaboTkata ca 060OLIEHN TEXHOMNOrMYHUTE eTanu npu
cb3faBaHe Ha cneunanuanpanu M'MC 6a3u gaHHM 3a ropckoTo cTonaHcTBO. CUHTE3NPaHN ca NPenopbKku OTHOCHO
CTPYKTYpUpaHeToO U peanusauusita Ha 6asm gaHHM 3a ropckute TepuTopuu. B kHurata ca npepctaBeHun usna
cucTema oT crneuuanuampaHm npunoxeHns Ha TMC B ropckoTo CTOMaHCTBO, NOAPEAEHW MO KOHKPETHWU TEMM,
TEXHOJTONMM4YHO pelleHne U HavynH Ha U3nbriHeHue. I'Ipep,nomeHMTe nogxoan nokassat I'IOTpeﬁl/ITeJ'ICKI/Iﬂ eCpeKT oT
n3non3eBaHeTo Ha codTyepa Ha MC oT cneumanucTuTe Ha BCUYKM HMBA B TFOPCKUSA CEKTOP W MonsuTe B
exefHeBHaTa um paborta cpega Ha T'MC. CnogeneHuaT onut 3a paboTta ¢ T'MIC 3a ropute moxe aa 6bae nonesex
npu 06yqu|/|eTo Ha CTyOeHTU, OOKTOPaHTU U BCUYKKU cneumnanunctn, KOUMTto ce UHTepecyBaT OT TeXHONormmTe 3a
yrpaBneHWe Ha NPOCTPaHCTBEHW AaHHU U u3non3saHeTo Ha MMC npu nnaHupaHe u ynpaBrieHUe Ha ropcKkuUTe
TEepUTOpUM y Hac.

ABSTRACT

The book examines the information infrastructure with spatial data for the forest areas in Bulgaria, the
various approaches and solutions through GIS tools to general and specific tasks in forestry and other related
areas. The development summarizes the technological stages in creating specialized GIS databases for forestry.
Recommendations regarding the structuring and implementation of databases for forest territories have been
synthesized. This work presents a whole system of specialized applications of GIS in forestry, arranged by
specific topics, technological solution and method of implementation. The proposed approaches show the user
effect of the use of GIS software by professionals at all levels in the forestry sector and the benefits in their daily
work with GIS. The author's shared experience of working with GIS for forests can be useful in teaching students,
doctoral students and all specialists who are interested in spatial data management technologies and the use of
GIS in planning and managing forest territories in our country.
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PE3IOME

OcHoBeH npobrnem, YNETO peLleHre Ce TbpCcu B AWCepTauusTa, € Cb3daBaHeTo Ha crneuvanuavpaHi
6a3n ganHHm (BO) n npunoxeHus B cpeda Ha MIC 3a npocTpaHCTBEH aHanu3 M MorlydaBaHe Ha CrnpaBKu 3a
rOpCKOTO CTOMaHCTBO. B gucepTaumoHHMsA Tpya ca M3NOXEHM eTanuTe no cb3gaBaHe Ha nbpBuyHu B Ha TNC
Ha u3bpaHM ropckM TepuTopuu. M3BbLPLUEHO € paswupsiBaHe M onTuMmampaHe Ha B[l no cbabpxaHne wn
CTPYKTypa OT rnedHa Tovka Ha noTpebutenuTe B ropckus otpachn y Hac. [MpoBegeHo e npoyyBaHe un ca
aHanM3npaHn pasnuyHu rpynu CnpaBKky B FOPCKOTO CTONAHCTBO M Ca ONpeaerneHn NoTeHumanHuTe Bb3MOXHOCTU
3a nonyyaBaHeTo MM 4Ype3 noTpebutenckn 3asaBku B cpeaa Ha NC. PernameHTpaHuTe CnpaBky ca 3anoXeHu B
HopMaTuBHaTa ypeaba Ha ropute, a cneunduyHUTe CrnpaBkyM Ca CBbP3aHu C akTyanusauusa Ha AaHHUTE nopagu
Bb3HMKHaNM HenpeaBuAEHN CbOWUTUSI B TOPCKUTE EKOCUCTEMM OT €CTECTBEH WM aHTPOMOreHeH Mpou3xod Wmu
npy HoBa cneumMduyHa OENHOCT, M3MbIIHSABaAHA B rOPCKUTE CToMaHcTBa. PermameHTvMpaHuTe M cneumguyHuTe
cnpaeku ca nomnyyeHu crieg popmynupaHe U M3NbJIHEHWE HA CbOTBETHUTE UM 3asiBKM CbC cpeacTBaTta Ha [MC.
CbBKYNHOCTTa OT U3cneaBaHWTE 3asiBKM € cucTemMaTtuanpaHa u kKnacuduumMpaHa no obnact Ha MpUroXxeHwue,
CMNOXHOCT M Ha4MH Ha n3nbrHeHne Ype3 codpTyepHusa naket 3a 'MC Maplinfo. EkcnepymeHTupann ca pasnuyHute
TMnoBe 3asiBkM kbM B[l B TMC 4pe3 BrpageHuTe moaynu B cTaHgapTHus codtyep 3a MC. lMpoektnpaHu ca
WabnoHn 3a pasnuMyHMTEe TrPpynu pernameHTupaHn u cneumduyHu notpebutenckm 3assku. PaspaboTteH e
gonbrnHuTeneH rpadudeH uHTepdenc Forest Query 3a wusnbiHeHWe Ha noTpebuTtenckute 3asBkM 4Ype3
BrpageHus nporpameH esuk B Maplinfo. MpadmnynnaT nHtepdenic Forest Query e BHeapeH B ['MIC Ha aBe y4ebHu
ropcku cTonaHcTBa. YCTaHOBEHa € nonoxutenHa obpaTtHa Bpb3ka ¢ noTpebutenute. [ocTurHato e nHTerpupaxe
Ha TeopeTUYHUS NOAXOA C NpakTudecka u NnporpamMHa peanusauus Ha noTpebutenckute 3assku B cpega Ha [UC,
cbobpa3eHn C HOPMATUBHWUTE W3UCKBAHWSI U KOHKPETHU 3afavnM B TFOPCKOTO CTOMaHCTBO. [lpeanoXeHusat
anropuTbM € NPUIoXMM 3a NMOAOOHN TEXHOMOMMYHW PELUEHUs, peanu3upaHn ¢ Apyrn NporpaMHu es3vum 4Ypes3
apyrn codTyepHu naketn 3a 'MC 3a BcAKo ropcko ctonaHcTBO B bbnrapus.

ABSTRACT

The fundamental task of this PhD Thesis is the development of specialized GIS applications for spatial
analysis and for procurement of data for forestry. The first step is creation of the primary GIS databases for given
forest territory. These databases are expanded and their content and structure are optimized for users in the
forestry field in Bulgaria. A complex analysis of the various types of reports in forestry is conducted to understand
the potential for obtaining them via queries in GIS. Regulated reports are mandated by forest law, and custom
reports reflect changes in forest data due to natural or anthropogenic actions in forest ecosystems and/or due to
new forestry territory uses. The set of regulated and specific report queries is organized by area of application,
complexity, and type of execution in the GIS software, Mapinfo. Templates are designed for the different groups
of regulated and specific report queries. An additional new user interface Forest Query for executing custom
queries is elaborated in the program language built into Maplinfo. Forest Query is installed in the GIS package for
two forestry training centers at University of Forestry. Constructive feedback from the users of the interface is
gathered. The theoretical approach is integrated with the practical and program realization of GIS user queries,
suited for the standard requirements and concrete tasks of forestry. The proposed algorithm is applicable to
similar solutions executed with other program language, other GIS software packages, and is applicable to
forestry in Bulgaria.



r7 Cratum u pgoknagum, nyonukyBaHM B Hay4yHU wu3fnaHus, pedepupaHu u
MHAEeKCUMpaHU B CBETOBHOU3BECTHU 6a3n AaHHU ¢ Hay4YyHa uHdopmauus

3. I'71. Asenova, M. 2018. Assessment and mapping of forest fire risk, using
GIS: A case study of Bulgaria. 7-th International Conference on Cartography &
GIS, 18 - 23 June 2018, Sozopol, Bulgaria, Proceedings, Vol .2, Ne 8, p. 978-

986. ISSN: 1314-0604.
ABSTRACT

The aim of the study is to present methods for assessment and thematic mapping of forest fire risk of the
forest territory of Bulgaria using GIS. Basic assessment parameters were determined to describe forest territories
at risk of fires. A spatial GIS database was built according to the requirements of the National Methodology for
Determining the Risk of Forest Fires in Bulgaria. GIS modules were used to analyze the forest fire risk, and to
combine different forest fire-causing factors, and, as a result, to create a variety of thematic maps and to visualize
graphic and non-graphic data of forest fire risk via GIS.

PE3IOME

Llenta Ha ToBa n3cneasaHe e Aa ce NpeacTaBsaAT METOAM 3a Knacudukaumsa Ha CTeneHnTe Ha pucka ot
rOpCKM MoXapu M TeMaTU4YHO MM KapTorpadmpaHe C nomoluta Ha reorpaddckMTe WMHGOPMALMOHHM CUCTEMMU
(TWC). OedumHnpaHn ca OCHOBHWTE nNapameTpu 3a onpefernsHe Ha pucka oT ropcku noxapu. Cb3gageHa e
cneunanuaupaHaTta 6asa gaHHum Ha TMC ¢ gaHHM 3a noxapHata OMacHOCT M puUcka OT FOpcku noxapu. T
npoekTMpaHa B CbOTBETCTBUE C M3NCKBAHWATA Ha HauuoHanHaTta MeTOAOrNIorMs 3a onpedensiHe Ha pucka OT
ropcku noxapu B bbnrapma ¢ BbBegeHu Tpu CTeNeHM Ha pUCK OT ropcku noxapu. Mogynute Ha TUC 6Gsaxa
M3NOM3BaHN 3a aHanu3 Ha pycka OT FOPCKM MoXap 4pe3 KOMOMHMpaHM 3asBKM KbM 6asata AaHHW NO pasnuyHu
KpuTepwum, CBbp3aHu ¢ hakTopuTe, NPUYMHABALLM FOPCKM Noxapw. B pesyntat Ha ToBa upes cpeacTeaTta Ha TVIC
ca Cb3gafeHn cepusi OT pasfnMYyHN TeMaTUYHWN KapTu 1 ca aHanusmMpaHu 1 BU3yanusmpaHun pasnmyHute rpadmyHmn
1 HerpaduyHM faHHW 3a pycka OT FOPCKU MoXapw.

4. T7.2. Asenova, M. 2018. GIS-based analysis of the tree health problems using
UAV images and satellite data. 18-th International Multidisciplinary Scientific
GeoConference&EXPO’18 - SGEM 2018, 30 June — 09 July 2018, Albena
Resort, Bulgaria, Conference Proceedings, Vol. 19, Issue 3.2, p. 813- 820.
ISBN 978-619-7408-43-0, ISSN 1314-2704, DOI

10.5593/SGEM2018/3.2/S14.104.
ABSTRACT

This paper explores the opportunities of using Geographic Information Systems (GIS) and data from
unmanned aerial vehicles (UAVs) and satellites for effective tree health mapping and assessment of forest
stands, damaged from biotic and abiotic factors. The aim is to detect affected areas with tree health problems
using time series satellite images. The next step is to extract precise vector and attribute data describing the type
and extent of damages using drone-captured digital images. The experimental area is part of forest territory in
Trevnenska Mountain (Central Stara Planina, Bulgaria). We perform visual analytical interpretation of the aerial
large-scale colour images from UAV, create digital mapping, and make an assessment of forest stands. GIS
database is created with vector data and attribute data of the tree health status. The analysis of specialized data
of the damaged areas enable tree health practitioners to accurately identify damaged tree species and to pinpoint
the forest stands with tree health problems.

PE3IOME

PaspaboTkata u3crnegBa Bb3MOXHOCTUTE 3a M3MOM3BaHe Ha reorpadckym MHPOOPMALUMOHHWM CUCTEMU
(TWC), oaHHM oT 6e3nunoTHu netatenHu anapatv (BJ1A) n CNbTHUKOBM AaHHM 32 ePEKTUBHO KapTorpadupaHe u
OLeHKa Ha34paBOCMIOBHOTO CbCTOSIHUE HA FOPCKU HacaXAeHusl, yBpeaeHn OT OMOTUYHM M aBUOTUYHU (haKTopW.
Llenta e ga ce oTKpuAT 3acerHaTuUTe panoHu CbC 34PaBOCIOBHU NPOGremMun Ha A4bpPBOCTOUTE, KaTo Ce M3nonseat
pasHOBpPEMEHHM CMBbTHUKOBU M300paxeHus. Crnegpawiata cTbhka € fa ce M3BReKkaT NpPeuu3HN BEKTOPHU U
aTpMbyTHU [aHHW, OMMCBaLLM BMAA M CTEMeHTa Ha NoBpeauTe, KaTto Ce U3non3BaT UM@POBU M30OpakeHus,
3acHeTn ¢ apoH. OBGekT Ha u3cregBaHe e 4acT OT ropckata Teputopusi B TpeBHeHcka nnaHvuHa (LleHTpanHa
Crapa nnaHuHa, bbnrapusd), 3acerHata OT KOPOsiAW. VI3BbpLUEHO € BM3yarnHO aHanuTUYHO AeludpupaHe Ha
Bb34ylWHUTE egpomawiabHy uBeTHU usobpakeHus, nonydeHn ypes ot BJIA. 3acerHatute ot Koposaum ropku
HacaxxgeHus 3a kapTupaHu B cpeda Ha T'MC v e HanpaBeHa LeHKa Ha NoBpeauTe B ropckuTe HacaxaeHus. MNC
0a3ata gaHHM e cCb3dadeHa C BEKTOPHU AaHHM U aTpubyTHM OaHHU 3a 34paBOCMOBHOTO CbCTOSHWE Ha
3acerHatute OT KOpOsiAW FOPCKU HacaxaeHwusi. AHanu3bT Ha crneuuanusvMpaHy AaHHW 3a u3cregBaHuTe panioHu
no3BonsiBa Ha cneuvanuctTute-oUTONaTono3n Aa maeHTUUUMpPaT TOYHOTO MECTOMONIOXKEHWE U TpaHuuM Ha
yBpeAeHWTe ropckn TepUTOPMK, 3acerHaTute AbpBeECHM BUAOBE U Aa CTENeHTa Ha noBpeaa v Taka Aa onpenensit
CbCTOSIHUETO HA FOPCKUTE HACAXOEHUSA CbC 30PaBOCIOBHM Npobriemu.
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5. I7.3. Tashev, A., M. Asenova, P. Pavlov. 2018. New data on plants of
conservation significance of the flora of Chepan Mountain (Western Stara
planina, Bulgaria). 18-th  International  Multidisciplinary  Scientific
GeoConference&EXPO’18 - SGEM 2018, 30 June — 09 July 2018, Albena
Resort, Bulgaria, Conference Proceedings, Vol. 18, Issue 5.2, p. 675-682.
ISBN 978-619-7408-47-8, ISSN 1314-2704, DOI

10.5593/SGEM2018/5.2/S20.088.
ABSTRACT

The purpose of the work was to apply modern GIS technologies in exploration of a number of species of
conservation value from the Chepan Mountain (Western Stara Planina, Bulgaria). A field survey was carried out
and localities of the target plants were identified. The localities of Adonis vernalis L., Dactylorhiza sambucina (L.)
So6o, Edraianthus serbicus (A. Kern.) Petrovi¢, Tragopogon balcanicum Velen., Tulipa urumoffii Hayek were
mapped by GPS measurements on the field. The data obtained were used as a basis for establishment of a
database about the localities the explored rare species, intended for work and spatial analysis in GIS
environment. Interactive maps and electronic passports of the localities have been prepared, including
characteristics of the habitats and the floristic composition of the plant communities of the species examined. An
assessment of the state of the investigated populations based on the GIS analysis was carried out and a forecast
of their future state was done. A proposal for declaring a protected area in the research object is justified.

PE3IOME

Llenta Ha pabotata e ga ce m3nonssat CbBpeMeHHW TexHonorum 3a MC B npoyyBaHeToO Ha peauua
BMAOOBE C KOHCEPBALMOHHA CTOMHOCT OT nnaHuHaTa YenaH (3anagHa Ctapa nnaHvHa, benrapus). N3sbpLieHo e
TEPEHHO MpoyyYBaHe M ca WMAEHTMUUMPAHN MECTHOCTUTE Ha LeneBuTe pacTeHusa. HaxogmwaTta Ha Adonis
vernalis L., Dactylorhiza sambucina (L.) Séo, Edraianthus serbicus (A. Kern.) Petrovi¢, Tragopogon balcanicum
Velen., Tulipa urumoffii Hayek ca kaptupaHn ¢ GPS namepBanus Ha noneto. Nony4yeHnTe AaHHM ca M3MNon3BaHu
KaTo OCHOBa 3a Cb3faBaHe Ha 6a3a JaHHWM 3a MECTHOCTUTE C M3crnedBaHuUTe PeaKku BUAOBe, NpeAHa3HayYeHu 3a
paboTa n npoctpaHcTBeH aHanu3 B [MIC cpena. Pa3paboTeHn ca UHTEpPaKTUBHM KapTW U eNeKTPOHHU NacnopTu
Ha HaceneHuTe MeCTa, BKMYUTEINHO XapaKTEPUCTUKUTE Ha MecToobuTaHuAaTa M (PrIOpUCTUYHUSA CbCTaB Ha
pactTutenHute cbobllecTBa Ha u3cnegBaHuTe BuaoBe. belle um3BbplleHa oOueHka Ha CbCTOSAHWETO Ha
uscregBaHnTe nonynauMm Bb3 ocHoBa Ha MC aHanm3 u Gewe HanpaBeHa MNpPOrHo3a 3a TSAXHOTO ObaeLlo
cbeTosiHKE. [NpeanoxeHneTo 3a 0bsiBABaHe Ha 3allMTeHa TEpUTOPMS 3a n3cnensaHus obekT e onpaBaaHo.

6. [7.4. Asenova, M. 2019. Developing a GIS database for wine tourism in
Bulgaria. 19-th International Multidisciplinary Scientific
GeoConference&EXPO’19 - SGEM 2019, 28 June - 7 July 2019, Albena
Resort, Bulgaria, Conference Proceedings, Vol. 19, Issue 2.2, p. 799-806.
ISBN 978-619-7408-80-5, ISSN 1314-2704, DOI
10.5593/SGEM2019/2.2/S11.098.

ABSTRACT

This paper works on the capabilities of Geographic Information Systems (GIS) to develop databases that
support alternative tourism and, in particular, wine tourism in Bulgaria. The main task of the paper is to collect and
integrate existing public and open-source graphical and attribute data. We use GIS tools to create a database, an
online register, and an interactive map of wineries and wine houses according to Bulgarian laws and tradition. We
create a specialized spatial GIS database containing administrative and specialized attribute data for wineries and
wine houses in Bulgaria. This database can be further developed and expanded with data on transport networks,
tourist flow, producers, consumers, goods, and services related to system of wine houses and guesthouses.

PE3IOME

Tasn cratua pasrmexga Bb3MOXHOCTUTE Ha [eorpadckute mnHpopmaumoHHun cuctemun (FUC) 3a
pa3paboTBaHe Ha 6a3u g4aHHWU, KOUTO noarnoMaraTt anTepHaTUBHMS TYPU3bM U NO-CNeunanHo BUHEHNS TYPU3bM B
Bbbnrapusa. OcHoBHaTa 3afava e ga cbbepart v MHTerpupart CblyecTByBalLUMTE NYGANYHU M CBOOOAHO AOCTBIMHU
rpadouyHn 1 aTpubyTHU OaHHM 3a BUHAPHW, BUHEHM KbLUW, BMHOMpou3Boautenu. M3non3saHu ca moaynute Ha
N'MC 3a cb3gaBaHe Ha cneuuwanuanpaHa 6asa gaHHW, OHMavH PErncTbp U MHTEePaKTMBHA KapTa Ha BUHAPHU U
BMHAPCKU KblLUM cnoped 6bnrapckute 3akoHu 1 Tpaguumn. Cb3gaaeHa e cneunanuanpaHa npoctpaHcteeHa M'MC
6asa gaHHM, cbabpKalia agMUHUCTPATUBHU M aTpUBYTHM AaHHU 32 BUHEHU Kblun 1 BUHApHM B Bbnrapus. Tasm
0asa gaHHM MoXe Oa Obae AOMbIHUTENHO pas3BuUTa WM pasliMpeHa C OaHHW 3a TpaHcropTHata Mpexa,
TYPUCTUYECKUST MOTOK, MPOU3BOAUTENMUTE, MOTPEOMTENUTE HA CTOKU WM YCNYrK, CBbP3aHU CbC cCUCTEMaTta OT
BMHAPHU U KbLUW 3a FOCTU.



7. T17.5. Kovacheva, S., M. Asenova, |. lvanov. 2019. Possibilities for design of
Distribution Network in Alternative Tourism Supply Chain. 19-th International
Multidisciplinary Scientific GeoConference&EXPO’19 - SGEM 2019, 28 June —
07 July 2019, Albena Resort, Bulgaria, Conference Proceedings, Vol. 19,
Issue 2.2, p. 939-945. ISBN 978-619-7408-80-5, ISSN 1314-2704, DOI
10.5593/SGEM2019/2.2./S11.116.

ABSTRACT

The Alternative tourism works in conditions of complex, dynaamic and difficult foreseeable environment.
This necessitates analysis of the Supply Chain System (SCS) parameters and research on possibilities for
modelling in optimal range. To achieve the aims and objectives of Tourism SCS is particularly important
Distribution Network Structure (DNS). Alternative tourism characteristics and complex nature of Green Lodges
and Guesthouses require integrative approach for analysis of the SCS. This scientific research presents applying
opportunities of the tools benefits of Geographic Information Systems (GIS) to create optimal distribution chain for
the SCS in alternative tourism. GIS tools and the Centre-of-Gravity technique are used to locate the Distribution
Centre in a geographic area with Green Lodges and Guesthouses in Bulgaria. The objects of this study are the
certified Green Lodges and Guesthouses in Bulgaria, according to database of State Fund Agriculture (SFA) and
Bulgarian Association for Alternative Tourism (BAAT). Specialized data is based on existing data of certificated
Green Lodges and Guesthouses and national administrative data base in Bulgaria. All the data are integrated in a
common GIS database for Green Lodges via Mapinfo Professional and other software packages.

PE3IOME

AnNTepHaTUBHUAT Typm3bm paboTu B yCNOBUS Ha CrnoxHa, AMHaAMW4YHA W TPyAHO npedBuauma cpega.
ToBa Hanara aHanu3 Ha nNapaMmeTpuTe Ha MpexaTa 3a Bepura Ha cHabgasaHe (Supply Chain System - SCS) un
npoy4yBaHe Ha Bb3MOXHOCTUTE 3a MOAenupaHe B onTumarnHa Bepura. 3a NocTuraHe Ha uenute 1 3agadynte Ha
Typuctudeckuss SCS e ocobeHo BaxkHa CTpyKTypaTta Ha guctpubyTtopckata mpexa (Distribution Network Structure
DNS). XapakTtepuCTuMkMTe Ha anTepHaTUBHUS TYPU3BbM M KOMMIEKCHUSAT XapaKkTep Ha 3eneHuTe KbluM 3a roctu
M3NCKBaT WHTErpaTMBeH noaxod 3a aHanuad Ha SCS. HayyHOTO wu3cnegBaHe npeacTaBsi Bb3MOXHOCTM 3a
npunaraHe Ha npeguMMcTBaTa Ha WHCTPYMEHTUTe Ha reorpadckute uHdopmaumoHHun cuctemmn (MNC) 3a
Ccb3faBaHe Ha onTMMariHa Bepura 3a pas3npocTpaHeHne Ha SCS B anTepHaTuBHuA Typu3bM. [MIC MHCTpymMeHTUTE
N TexHukaTa Ha LeHTbpa Ha TeXecTTa ce M3Mon3BaT 3a foKanuMaupaHe Ha pasnpefenureniHis LEeHTbp B
reorpadcky obrnactu CbC 3eMneHn Xwxu n Kblim 3a roctn. OBekT Ha m3crnegBaHe ca cepTUdULMpPaHNTE 3eneHu
Kby 3a roctn B Bwnrapusa, cnopen 6asata gaHHu Ha ObpxaBeH ¢oHn ,3emepenve” (OP3) n bbnrapckata
acoumaumsa 3a antepHatmBeH Typu3bM (BAAT). CneunanunsvpaHuTe AaHHU ca Cb34afeHW Ha Ha OCHOoBaTa Ha
CbLLECTBYBALLM AaHHWN Ha cepTudunumnpaHnTe obeKkTn 1 HauMoHanHa agMUHUCTpaTnBHa 6a3a gaHHu B Bbnrapus.
Bcuukn gaHHu ca uHTerpypanm B obwa 6a3a gaHHu Ha TIC 3a 3eneHuTe Kbluy, NOAroTBEHa 3a paboTa B cpeaa
Ha Maplinfo Professional n gpyrn codtyepHn naketu.

8. T7.6. AceHoBa, M., . ViBsaHos, B. Kapaknsa. 2019. T'MC-6a3supaH noaxon 3a
akTyanu3aumsa Ha 6asaTa faHHU 3a BEKOBHUTE abpBeTa Ha Codusa. Cn. Hayka
3a roparta, Codums, KH. 1, 2019, c. 27-40. ISSN 0861-007X.

PE3IOME

B cratuaTa ce pasrnexgar BbMpoCKU, CBbP3aHUM C MOOOBbPXKAHETO M akTyanu3auusita Ha OaHHU 3a
BEKOBHUTE AbpBeTa Ha Codumsa-rpag. [JaHHMTe ca cbbpaHu B oduumaneH enekTpoHeH pPerncTbp Ha BEKOBHUTE
ObpBeTa, 3awWuTeHn no 3akoHa 3a OuonornyHoTo pasHoobpasue (3BP), nybnukyBaH oT WManbnHutenHarta
areHumnsa no okonHa cpena (MAOC). PervoHanHaTa uHCnekuMs no okonHa cpepga v sogu (PUOCB) — Codums
npoBepsiBa eKONIOrMYHOTO ChCTOSIHME Ha AbpBeTaTa BCsSKa roguHa U perncTpypa HacTbnunute npomeHu. puxa
3a gbpBeTaTa uma CtonuyHa oblimHa, Ha YMATO TepuTopusi ce Hamupat Te. B ona3saHeTo un nonynapusauusaTta
Ha BEKOBHMTE [ObpBeTa Ha TeputopuaATta Ha Codma yyacTBaT peguua LObpPXaBHU WU HENPaBUTENCTBEHU
opraHusaumn. B npoueca Ha npeumsnpaHe M akTyanuM3auus Ha OaHHUTE 3a BEKOBHWUTE AbpBeTa CblIO ce
BKITIOYBAT M rpaxkgaHute Ha ctonuvuaTta. B paspaboTkaTta € HanpaBeHO MHTErpuMpaHe Ha cbliecTByBalmTe 6asun
nanHn (B) 3a pabota B cpega Ha reorpadpckm uHgopmaumoHHm cuctemun (TMC) n pobassiHe kaTo
3a0bIDKUTENEH €eNneMeHT Ha MEeCTOMOMOXEHMETO Ha BCSKO BEKOBHO AbPBO (MO KoopaAuHATWM M NO ajpec).
Cb3gageH e mModen 3a MacnopT Ha BEKOBHO AbpBO C Heobxoaumarta uHdopmauusa 3a GuoMeTpuyHute My
rnokasaTenu 1 oLeHKa Ha CbCTosiHMEeTO. Pe3yntaTtuTe OT HanpaBeHaTa NpoBepKka M akTyanu3auus Ha gaHHuTe ca
opraHusunpanm B B[] Ha TNC. Te ca BusdyanuaupaHu B cBoboaHO goctbnHa web-MMC nnatdopma, kbaeto e
npegoctaBeHa Bb3MOXHOCT 3a MOMbfiBaHE Ha Cb3gageHaTa enekTPoHHa KapTa Ha BEKOBHWUTE ObpBeTa OT
TepuTtopusita Ha Codus-rpag.



ABSTRACT

The article discusses issues related to the maintenance and updating of old growth trees data in the
capital Sofia. The data was collected in an electronic register of old growth trees protected under the Biological
Diversity Act. The Regional Inspectorate of Environment and Water (RIEW) in Sofia examines the ecological
status of the old trees every year and the registers the changes. The care for trees on the territory of Sofia
municipality is in fact Sofia municipality's responsibility. Many governmental and non-governmental organizations
are involved in the protection and popularization of old growth trees. Moreover, citizens take part in the process of
updating and refining information on existing old growth trees in the capital. The purpose of this study is to
integrate existing databases and to add location (coordinates and address) of each old growth tree as a
mandatory element. The old growth tree ,passport” was created to contain the necessary information about a
tree's biometric characteristics and status assessment. The results of the tree study and data updates have been
integrated in a GIS database. They are visualized via freely available web GIS platforms where the old growth
tree map of Sofia can be supplemented.

9. TI7.7. Asenova, M., M. Panayotov, N. Tsvetanov. 2019. Measuring the stand
parameters of old-growth beech and fir-spruce-beech forests using
orthoimages, satellite data and terrain data. Sylva Balcanica, Sofia, Ne
20(3)'2019, pp. 5-17. ISSN 1311-8706.

ABSTRACT

In our study we used photogrammetric and remote sensing methods, analysis of orthoimages and
satellite images and terrain field work to collect data on old-growth forests. We studied beech-dominated forests
in the Steneto Reserve in the Central Balkan National Park (Stara planina Mountains, Bulgaria) and mixed fir-
beech-spruce forests in the Parangalitsa Reserve in the Rila National park (Rila Mountains, Bulgaria). Our terrain
studies showed forest parameters typical for old-growth forests: high number of trees with large diameter at
breast height (DBH) (78 n/ha in Parangalitsa; 34 n/ha, max 73 n//ha, in Steneto); high volume of deadwood (>200
m3/ha in Parangalitsa and >150 m3/ha in Steneto); DBH distribution close to the negative exponential curve and
lack of traces of large-scale logging. We determined the age through using tree-ring analysis and it reached
above 250-300 years for the oldest trees. It was higher in the beech forests in the Steneto Reserve. In our study,
we tested computer-assisted processing of orthoimages and high-resolution satellite images as a method for
establishing additional parameters of old-growth forests. We measured on the images crown area, gaps, number
of trees, density and other parameters. The average area of crowns in the Parangalitsa Reserve was 34 m2,
while in Steneto it was 39 m2. Gaps were on average 28 n/ha with size of 69 m2 in Parangalitsa and 12 n/ha in
Steneto. According to us, the used approach could be a valuable supplement to the traditional methods of forest
inventory.

PE3IOME

B HaweTo npoyyBaHe wu3non3saxme QOTOrpaMeTpuyHM U OUCTAHUMOHHM MeToaMn, aHanmM3 Ha
OpTOM306paKEeHNS N CMbTHUKOBU N306paxeHus n TepeHHa paboTa 3a cbbrnpaHe Ha gaHHM 3a ropu BbB (hasa Ha
cTapocT. M3cneasaxme ropy ¢ goMuHMpaHe Ha Gyk B pesepsaT ,CTeHeTo” B HauuoHaneH napk ,LleHTpaneH
bankaH“ (Ctapa nnaHuHa, Bbnrapusi) n cmeceHn enoBo-GyKOBO-CMBPYOBM ropu B pesepsart ,llapaHranuua“ B
HaumoHaneH napk ,Puna“ (Pvna nnaHuHa, Bbnrapusa). 3a T1e3n 06ektn 4ype3 TepeHHW W3MepBaHuUSa ca
onpegeneHn napameTpu, TUMMYHM 3a cTapute ropu — ronsMm 6ponm gbpeBeta ¢ ronam DBH (78 n/ha B
Mapaxranuua; 34 n/ha, max. 73 n/ha, B CTteHeT0), ronam obem mbpTBa AbpBecuHa (> 200 mé/ha B MapaHranuvua
n >150 m3/ha B CteHeT0), pasnpegenenve Ha DBH 6nu13o go otpuuaTtenHaTta ekcnoHeHuUmManHa Kpvea 1 nunca
Ha cnegm ot MawabHa ced. Bb3apacTute, KOMTO onpegenuxme 4Ype3 U3MON3BaHeTO Ha aHanu3 Ha ObpPBECHU
npbcTeHun, 6sxa Hag 250-300 roguHn 3a Haw-cTapuTe AbpBeTa. Te ca 6unu no-Bucoku B OykoBWUTE ropu B
pesepBaTa CteHeto. KomnioTbpHata oOpaboTka Ha OpTOM30OpaKeHWst M CNbTHUKOBU UN300paxeHus Ha
n3bpaHnTe OBEKTMHC BUCOKA pasgenuteniHa CrnocoOHOCT HM MOMOrHa Aa OnpefenuM [aHHM 3a nnowita Ha
KOPOHUTE Ha gbpBeTaTa, NpasHMUTE NPOCTpaHCTBa Mexay TAxX (Mpo3opuu, KoTnn), 6pos Ha AbpBeTaTta, rbcToTaTa
n gpyrn napametpu. CpegHaTa nnow Ha KopoHUTe B pesepsart ,[lapaHranuua” e 34 m?, a B ,CteHeT0” e 39 m2.
M3mepeHnTe NpocTpaHCTBa Mexay KOpoHuTe ca cpefHo 28 n/ha ¢ pa3mep 69 m?2 B MNapaHranvua u 12 n/ha B
CteHeTo. Hawwmat nogxoa nokasea npakTudeckata CTOMHOCT Ha KOMMIOTBPHOTO KapTorpaduvpaHe B cpeda Ha
MC c usnon3saHeTo Ha OPTOM300OPaKEHUS N CMBTHUKOBY U300paKeHUs 3a M3BNMYaAHE Ha TOYHWU W akTyanHu
JaHHW 3a cTapuTe ropu, KOUTo ca HeobxoaMMu 3a NPaBUITHOTO CTOMaHWCBAHE W Ona3BaHe Ha Te3u ropu. Teau
MeToau MoraT Aa ce M3Non3BaTt KaTo LLeHHO AOMbIIHEHUE KbM TPaAULMOHHUTE METOAM 3a OLleHKa Ha ropute BbB
¢asa Ha cTapocT.



10. r7.8. Asenova, M., M. Danailova. 2020. Application of NDVI indices in
studying forests affected by biotic factors using UAV data. 8-th International
Conference on Cartography & GIS, 2020, Bulgaria, Proceedings, Vol. 1, p.
717-726. ISSN: 1314-0604.

ABSTRACT

Deforestation is a problem that is in the focus of current research in Bulgaria and many other countries. In
recent years, Bulgarian forests have experienced various phytosanitary problems. The national forest information
system SYSTEM.IAG.BG registers forest stands' damages of different types and levels. Conducting analysis of
the state of forests and assessing tree health require accurate and current data. In this publication, we propose
the use of data from unmanned aerial vehicles (UAV). Photogrammetry and remote sensing provide the
necessary methods for mapping damaged forest stands and assessing their state. The aim of this study is to
extract accurate data about forests affected by biotic factors using NDVI indices from processing of multispectral
images. The specialized software ERDAS provides methods for automated analysis and mapping of problematic
forests. The results of using up-to-date and high-resolution UAV images provide timely operational information on
the current state of forest areas. The obtained spatial data allow a complex analysis of the biotic and abiotic
causes of forest areas damages. The results of the analysis can enable adequate decision-making regarding the
protection and conservation of forest areas.

PE3IOME

CbxHeHeTO Ha ropuTe e npobrnem, BbpXy KOWTO Ca CbCpedoTOYEeHW CbBPEMEHHUTE n3cneaBaHus B
Bwnrapus n mHoro pgpyrm ctpaHu. [lpe3 nocnegHuTe roAvHW ObArapckiTe ropu M3NUTBaT pPasfvyHM
dutocaHnTapHm npobrnemu. HauuoHanHata ropcka uHdopmaumoHHa cuctema SYSTEM.IAG.BG peructpupa
pasnuMyHM No BUO W CTEneH MoBpeAM W LWEeTU MO ropckuTe HacaxaeHus. Ms3BbpluBaHeTo Ha aHanu3 Ha
CbCTOSIHUETO Ha ropuTe W OueHKaTa Ha 3[4paBOCMOBHOTO CbCTOSHWE Ha AbPBOCTOUTE W3NCKBAT TOYHWU U
aKkTyanHu gaHHu. B Tasu nyGnukauma npegnaraMe pelleHue Ha rnocTaBeHus npobnem upes M3nonsBaHeTo Ha
AaHHU OT ©Ge3nunoTHM netatenHn anapatn (BI1A). ®oTtorpameTpusita M AWCTAaHUMOHHWUTE W3CNEeABaHWSA
ocurypsisaT HeobxoaMmuTe MeToau 3a kapTorpadupaHe Ha yBpeOeHW FOpPCKM MacuBM M OLEHKa Ha TAXHOTO
cbCTOsHME. LlenTa Ha ToBa u3cnegBaHe e Aa Ce M3BMeKaT TOYHW JaHHW 3a ropuTte, 3acerHatm OT BUOTWMYHM
daktopn, kato ce wusnonssat wuHAekcn NDVI oT obpaboTtkata Ha MHOrokaHanHu un3obpaxeHus.
Cneuvanunsmpanuat codptyep ERDAS npepoctaBs mMeToaM 3a aBToMaTM3vMpaH aHanu3 u KapTupaHe Ha
NpobrneMHN ropckn yyacTbuu. PesyntatuTe OT U3NOM3BaHETO Ha akTyanHu nsobpaxeHus, nonyyeHn ot BJIA c
BMCOKa pasgenutenHa cnocobHOCT JaBaT HaBpeMeHHa onepaTuBHa MHAOPMaUMs 3a TEKYLLOTO (UTOCAHUTapHO
CbCTOsIHME Ha AbpBocToUTEe. [lonyvyeHUTEe MPOCTPAHCTBEHM [OaHHU NO3BONSABAT KOMMMEKCEeH aHanus Ha
OUOTUYHMTE M abMOTMYHUTE MPUYUHKM 38 YBpexXdaHe Ha ropckute HacaxgeHus. Pesyntatute ot aHanusa morat
0a fafaT Bb3MOXHOCT 3a B3eMaHe Ha afleKBaTHU pelleHWs OTHOCHO OnasBaHeTO WM OMna3BaHeTO Ha ropckute
TEepUTOPUN.

11. I7.9. Asenova, M. 2021. Tree health analysis and mapping of forest areas
using specialized GIS data. 21-st International Multidisciplinary Scientific
Geoconference SGEM 2021, August 14-22 2021, Albena Resort, Bulgaria,
Conference Proceedings, ISBN: ISSUE 2.1 HARD COPY, pp. 803-810, ISBN
978-619-7603-22-4, ISSUE 2.1 DVD ISBN 978-619-7603-23-1.
https://doi.org/10.5593/sgem2021/2.1/s11.94.

ABSTRACT

This study uses GIS for studying the state of forests, affected by diseases or by pests or have other kind
of damages. GIS is an effective tool to examine the phytosanitary status of forests based on existing specialized
data from forest management plans and data from alerts submitted to online portal of the Executive Forest
Agency, Bulgaria. The spatial GIS analysis of the specialized data for a given forest management unit (State
Forestry Enterprise "Chirpan”, district Stara Zagora, Bulgaria) is the basis for the creation of summarized and
statistical data on the size, type, and spatial distribution of the affected and damaged forest areas. We propose a
coefficient for determining the degree of general damage at the forest plantation level. We introduce an
automated GIS method for creating a series of combined thematic maps capturing the phytosanitary state of the
forest stands. We create interactive maps of the affected areas for professional forest protection workers to use in
their fieldwork.



PE3IOME

MMC e cbBpeMeHeH WHCTPYMEHT 3a u3crnedBaHe Ha CbLCTOSIHMETO Ha ropuTe, 3acerHatu ot Gonectw,
BpeaouTenu unu gpyrv noepeau. PaboTtata e HacoveHa kbM M3cregBaHe Ha (pMTOCAHMTAPHOTO CLCTOSIHME Ha
ropuTe 4pes cpeacteata Ha NMIC no cbLyecTByBaLLM AaHHU OT FOPCKOCTOMNAHCKUTE MITAHOBE N AaHHW OT CUrHasHM
nMcToBe, NOJadeHN KbM HauMoHanHata WHGOpMauuoHHata cuctema 3a ropute (SYSTEM.IAG.BG). B
paspaboTkata € npeanoXeH koedUUMEHT 3a OnpefernsiHe Ha cTeneHTa Ha o6OWO yBpexaaHe Ha HUMBO
HacaxaeHue. [NpocTpaHcTBeHusT TNC aHanmM3 Ha paHHWTe 3a m3bpaHa ropckocTonaHcka eauduua (OMC
~dupnan®, obnact Ctapa 3aropa) e ocHoBa 3a cb3gaBaHeTO Ha 0600LEHN N CTAaTUCTMYECKM OaHHM 3a pa3Mepa,
BMOA M NPOCTPAHCTBEHOTO pa3npeaeneHne Ha 3acerHatute nmowm, ot 6onecTtu, Bpegutenu unu gpyru nospeaw.
MpunoxeH e aBTOMaTM3MpaH MeETO4 3a Cb3gaBaHe Ha cepusi OT KOMOWHMpaHW TeMaTW4HU KapTu 3a
hUTOCAHNTAPHOTO CbLCTOSIHME Ha ropaTa. Cb3gadeHu ca WHTEePaKTMBHW KapTu Ha nnowuTte, 3acerHatu oT
noepeaun, HeobxoaMMmM 3a NpakTu4eckaTa TepeHHa paboTa Ha cneumanucTuTe No onasBaHe U 3alimTa ropure.

12. I'7.10. AceHoBa, M., C. Adrenos. 2022. W3cnegBaHe Ha nospean OT
a6MOTMHHM(baKTOpM Ha ropCKM HacaxXgeHunAa 4pe3 AUNCTaHUMOHHU cpencTtBa.

Hayka 3a ropata, bp. 2/2022, c. 85-104. ISSN: 0861-007X.

PE3IOME
Llenta Ha paspaboTkata e nonyyaBaHe Ha AaHHW 3a rOpw, 3acerHaTn OT NPUPOAHU HapyLleHus, Ypes
6esnunotHa netarenHa cuctema (BJ1C). B n3bpanua obekt B rpaHnumnte Ha ObpxaBHo ropcko ctonaHcTeo (AC)
,Codmsa“, semnuwe c. banwa, obn. Codmsa ca nscneasaHn HOBOBb3HWUKHANM Negonomun npes mecew, pespyapm
Ha 2021 r. lNpunoxeHa e MeToauKa M TEXHOMOrMsi 3a Bb3AYWHO 3acHeMaHe 4ype3 BJIC u nonyyaBaHe Ha
opTopekTMduuMpaHn n3obpakeHnsa (OpTOMO3alkn) 3a M3BNUYAHE HA akTyarHW OaHHW 3a FOPCKU HacaxaeHwus,
3acerHatu ot nospeaun. B cpega Ha reorpadpcka nHopmauuorHHa cuctema (MMC) ca kaptupaHu rpaHuumTe Ha
3acerHatute OT NedofioMM NOLWM, 3acHEeTW HENOCPEeACTBEHO cred Bb3HWKBAHE Ha noepefarta. Ypes
KOMMIOTBPHO MOAMNOMOrHaTo AewundpupaHe ca onpefenieHyn XapakTepUCTUKM Ha Mnopas3eHuTe LbpBOCTOUN U €
HanpaBeHa OLEHKa Ha CTeneHTa Ha YBpeXOdaHe Ha HacaxgeHusta. [lnaHupaHuM ca ropcKOCTOMAaHCKM
mMeponpusiTus Bb3 ocHoBa Ha MIC aHanua. lNpegnoxeHata TexHonorus € edekTuBHa M NpenopbyuTenHa npu
n3cneaBaHeTO Ha PasNMYHU TUNOBE MPUPOOHWN HAPYLUEHUS OT BUOTUYEH N abMOTUYEH XapaKTep KaTo CbXHEHe,
obeanuncTeaHe, HanageHne OT BpeauTenu, 3abonsisaHusa n ap.

ABSTRACT

B The aim of the research is to obtain data from unmanned-aerial-vehicle (UAV) on forests affected by
natural disturbances. In February 2021, we studied newly formed ice-breaks in the selected site within the
boundaries of the State Forest Enterprise (SFE) “Sofia”, Bulgaria, near the village of Balsha (region Sofia). We
used the methodology and technology of aerial photographing via UAV and of obtaining orthorectified data
(orthomosaics) in order to extract up-to-date data on forests affected by damage. The boundaries of the affected
areas are mapped in GIS environment immediately after the damage occurs. Using computer-assisted
interpretation we determined the characteristics of the affected forest stands and assessed of the degree of the
damage. Using GIS analysis, we planned forestry activities. Our proposed technology is recommended for
studying other types of natural disturbances of biotic and abiotic nature: such as drying, defoliation, pest attacks,
diseases, and forest fires.

13. I'7.11. Asenova, M., M, Danailova. 2022. Automated mapping of forest tree
crowns via UAV imagery. 8-th International Conference on Cartography & GIS,
2022, Bulgaria, Proceedings, Vol. 2, p. 181-190. ISSN: 1314-0604. In:
Bandrova, Temenoujka & Marinova, Silvia & Kone¢ny, Milan (Eds). (2022).
8ICCGIS Proceedings Vol. 2, ISSN: 1314-0604, pp. 51-56.

ABSTRACT

Photogrammetry and remote sensing provide methods for mapping boundaries of forest stands and tree-
crown coverage. The aim of this study is to extract accurate data about tree crowns by processing images
obtained from UAVs. The practical tasks include identifying individual tree locations and delineating the tree-
crown contours. The specialized software ERDAS IMAGINE provides tools for automated analysis and mapping
of boundaries, individual tree crowns, and gaps between the trees. Automated tree-crown delineation consists of
preprocessing, images segmentation, line extraction, contour generation and post-processing. IMAGINE
Objective module is used to define the model of individual trees, which enables geospatial data layers to be
created and maintained. The object-oriented method has higher accuracy than other pixel-based classification
techniques.



PE3IOME

doTorpameTpusTa U ONCTAaHUMOHHUTE W3CNeABaHWS NPEeAOCTaBAT MeToau 3a KapTorpadmpaHe Ha
rpaHULMUTE Ha rOPCKUTE HACaXXOeHWst N KapTupaHe Ha KOPOHWUTE Ha AbpBeTaTa B TaX. Llenta Ha ToBa npoy4yBaHe
€ Ja ce n3BrfekaT TOYHWU JaHHM 3a KOPOHUTE Ha AbpBeTaTta, M3Nnon3Balku asTomaTuanpaHa undposa obpaboTka
Ha JaHHU OT M300paxeHus, noryyeHu OT GesnunoTHa netatenHa cuctema (BJIC). MNpakTuyecknte 3agaun
BKIIOYBAT foKanusauusata Ha OoTAeNHW OAbpBeTa M KapTMpaHe Ha NPOoeKuuMTe Ha KOpOHUTE Ha AbpBeTata C
nomoLuTta Ha ndobpaxenus ot BJIC. Cneunannsmpanumat codptyep ERDAS IMAGINE npenoctaBs MHCTPYMEHTU
3a aBTOMaTM3upaH aHanu3 n kaptorpadupaHe Ha rpaHMuuTe Ha HacaXXOAeHWsiTa, KakTo U Ha OTOENHUTE KOPOHU
Ha ObpBeTa W NIowmTe Mexagy Tsax. ABTOMaTU3MpaHOTO u3vyepTaBaHe Ha KOPOHM Ha AbpBeTa Mo u3obpakeHus
Ce CbCTOM OT HAKOMKO eTamna - npegsaputenHa obpaboTka, cerMeHTUpaHe Ha u3obpaxeHnsTa, U3BnvM4aHe Ha
nVHWK, reHepupaHe Ha KOHTypu u nocneasawa obpabotka. MogynsT IMAGINE Objective ce uanonssa 3a
aeduHnpaHe Ha MoAen Ha OTAeNnHWTE ObpBeTa, NO3BOSSIBALL Cb34aBaHETO M MOAAbPXKAHETO Ha crioeBe OT
reonpoCTpaHCTBEHN [aHHW. [locTura ce BMCOKA TOYHOCT Ha MNPUMOXeHWst OOEKTHO-OpMEeHTMpaH MeTon B
CpaBHEHWE C OpYru TEXHWUKM 3a Knacudukaums, 6asumpaHm Ha nukcenu.

14. T'712. Asenova, M., G. Donchev, E. Evangelov. 2022. Personal laser
scanning for 3D mapping and forest inventory. 22-st International
Multidisciplinary Scientific Geoconference SGEM 2022, July 2-11.07.2022,
Albena Resort, Bulgaria, Conference Proceedings, Vol. 22, Issue 2.1, Book 2,
pp. 347-354, ISBN 978-619-7603-40-8, ISSN 1314-2704, DOI Issue
10.5593/sgem2022/2.1, DOI 10.5593/sgem2022/2.1/s10.41.

ABSTRACT

LiDAR technology expands the possibilities for forest inventory using aerial and terrestrial scanning. A
technological scheme for terrestrial personal laser scanning (PLS) has been developed in order to extract
numerical tree parameters. The aim of the paper is to determine the characteristics of individual trees and
average taxation indicators of forest stands via terrestrial PLS method. The PLS system includes Sensor Ouster
0S1-16, mounted on a folding monopod and mini PC for control and recording of primary raw data, the base of
creation of the 3D cloud of points. Google Cartographer is a system that provides simultaneous localization and
2D and 3D mapping. Cloud 3D model of the forest area was created by SLAM algorithm (Simultaneous
Localization and Mapping). The result from SLAM is a 3D point cloud model in local coordinate system, which is
transformed to WGS 84 (UTM 35N) coordinates via GPS data captured with LIDAR and IMU data. The 3D model
is additionally processed by specialized application software Cloud Compare, LIDAR 360 and 3D Forest. An
integrated algorithm is implemented through the software 3D Forest for segmentation of individual trees and
determine their dendrometric parameters—height, diameter of the stem at breast height (DBH), structural data for
the crown (diameter, length, height, area, volume), stem volume, and other. Study sites are forest stands on the
territory of the South-Eastern Forest Enterprise (Sliven, Bulgaria). The sample plots are selected in accordance
with the normative requirements for inventory and planning in forest territories of Bulgaria. The strip sampling
method is based on a percentage system - limited proportion of the area is measured, on the assumption that the
samples are typical of the entire stand. The obtained results for the individual trees are compared with the data
from the parallel performed conventional field measurements at the sites. The differences between the measured
by field methods and the PLS method tree height and stem diameter DBH of an individual trees and average data
of a forest stands are within the normatively permissible limits in the forestry. Application of the PLS method
combined with the SLAM algorithm provides the process of forest inventory and with the ability for fast, objective,
and accurate measurement of individual trees and forest stands. The PLS method is a new reliable technological
approach for 3D forest inventory and study of forest areas. Created 3D cloud models of forest stands are a
qualitatively new type of objective data, which is a step towards to the future and creating of a new forestry
database in Bulgaria.

PE3IOME

LIiDAR e TexHomnorusi, KOSTo ocurypsiea JaHHu 3a UHBEHTaApU3aL sl Ha ropuTe ¢ MOMOLLTA Ha Bb34YLLIHO U
HaseMHO ckaHupaHe. Pa3paboTeHa € TexHONMorMyHa cxema 3a Ha3eMHO MEePCOHanHO Na3epHO CKaHWpaHe
(personal laser scanning - PLS) c uen wusBnuyaHe Ha 4YWUCMEHU TakCaUMOHHM MapaMeTpu Ha ropckuTe
HacaxgeHusi. Llenta Ha cTaTuATa e Aa ce onpeaensaT XapakTepucTUKUTE Ha OTAenHUTe OAbpBeTa U CPpefHuTe
TaKCaLUMOHHM NokKasaTenu Ha ropckiTe HacaxaeHus upe3 HasemeH nuaapeH PLS metogn. Cuctemara BKntoyBa
ceH3opa Ouster OS1-16, MOHTUPaAH Ha CrbBaeM MOHOMOA YU MWHM KOMMIOTHLP 32 KOHTPOS U 3anvc Ha MbpPBUYHU
HeobpaboTeHn aaHHM, KOUTO Ca OCHOBaTa 3a cb3gaBaHe Ha 3D mopen ot obnak oT Todkn. Google Cartographer
€ cucTemMa, KOSITO ocurypsisa egHoBpeMeHHO nokanmsaumsa n 2D n 3D kapTtorpadmpaHe. O6nadeH 3D mogen Ha
ropckata teputopus e cb3gageH ype3 SLAM anroputbM (eAHOBpEeMEHHa fokanusaumsa u kaptorpadupaHe).
PesyntateT or SLAM e 3D mogen Ha obnak OT TOYKM B JlOKarHa KOOpAMHAaTHa cucTteMa, KOWTO ce
TpaHcgopmupa B koopamHatn WGS 84 (UTM 35N) upes GPS gaHHu, 3acHeTn ¢ LIDAR n IMU 3a gaHHu. 3D
MoZenbT ce 0b6paboTBa JOMBIHUTENHO CbC crieumanuanpaH npunoxeH codtyep Cloud Compare, LiDAR 360 n
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3D Forest. Ypes codptyepa 3D Forest e peanuanpaH MHTErpupaH anroputbM 3a CerMeHTUpaHe Ha OoTAeNHu
ObpBeTa M onpefensiHe Ha TEXHUTe napamMeTpu — BUCOYMHA, AMaMeTbp Ha CTbLOMOTO Ha rpbAHa BUCOYUHA
(DBH), obem Ha cTbbMnOTO, KaKTO M CTPYKTYPHM AaHHM 3a KOpoHaTa (AnameTbp, AbMXWHA, BUCOYMHA, NMoL,
obem), n gpyrn. OBekT Ha u3cnedBaHETO Ca rOPCKU HacaxaeHusa Ha TepuTopusita Ha KOromsTouyHO ropcko
ObpxaBHo npeanpusatve (CnueeH, bbnrapus). NMpobHuUTe Nnowm ca nogdpaHu B CbOTBETCTBUE C HOPMATUBHUTE
N3NCKBaHUS 3a UHBEHTapU3auusl U NNaHupaHe Ha ropckute Teputopun Ha bBbnrapus. MNpu meToga Ha NpobHuTe
NIEHTM ce M3MepBa Ce OorpaHMyeHa 4acT OT MJowTa, KaTto ce Jonycka, Yye npobuTe ca TUMMYHWM 3a LSSOoTO
HacaxpgeHue. [lonyyeHuTe pesynTatM 3a OTAENHUTE AbpBeTa ca CbMOCTaBEHU C [aHHUTE OT napanesiHo
N3BbLPLUEHNTE KOHBEHUMOHANHMW TEpPeHHUM WU3MepBaHMS Ha pObpBeTaTa. Pasnukute mexay u3MepeHuTe Mo
TepeHHn meToam n meToga PLS BMCOUYMHA Ha ABLPBOTO M AMaMeTbp Ha cTbbnoto DBH Ha oToenHuTe gbpeeTa u
CpegHUTe [aHHU 3a TOpPCKM HacaxAeHust ca B paMKUTe Ha HOPMaTMBHO JOMYyCTUMMUTE rPaHuLM B FOPCKOTO
ctonaHcTtBo. [lpunaraHeto Ha metoga PLS B kombuHaums ¢ anroputbma SLAM ocurypsiBa npoueca Ha
WHBEHTapu3aLUus Ha ropute 1 € ¢ Bb3MOXHOCTU 3a 6bp30, 0GEKTUBHO U TOYHO U3MEPBAHE Ha OTAENHU ObpBETa U
ropcku HacaxgeHnusi. PLS metoabT e HOB HagexaeH TexHonornvyeH nogxon 3a 3D uHBeHTapusaums Ha ropute 1
uscnenBaHe Ha ropcku Teputopumn. Cbh3gageHute 3D obnadHyM mogenu Ha ropcky HacaXKaeHUs ca KayeCTBEHO
HOB BMA OOEKTMBHW OaHHW, KOETO € Kpayka KbM ObOelleTo M Cb3gaBaHETO Ha HoBa ropcka 6asa gaHHu B
Bvnrapus.

15. I7.13. AceHoBa, M., /. VBaHos, B. 'puroposa-llewesa, K. letposa, Il.
Maenos. 2023. MeTtoandeH noaxon 3a u30Op Ha TepuTopuanHu eauHuUn U
N3BbpLLUBaAHE Ha TEPEHHU M3MEPBaHUA 3a U3CneaBaHe Ha cuctemarta ,no4vsa —
NnoYBEHN MUKPOOPraHM3Mn — obpBeceH cbeTas®. Hayka 3a ropara. bp. 1/2023,
c. 87-103. ISSN: 0861-007X.

ABSTRACT

The purpose of the development is to obtain data for the study of the “soil —soil microorganisms — tree
composition” system. Forest stands within the boundaries of Vitosha Natural Park were selected. Technology for
creating a database for work in a geographic information system (GIS) environment and analysis of existing
spatial and taxation data for the forest area were applied. Through GIS, territorial units are identified to meet pre-
set requirements regarding natural conditions, soils and forest stands. As results of the applied GIS approach and
after a field check in the territorial units, the study sites were selected in which the field studies will be carried out
— taking soil profiles, taking samples for microbiological analysis and carrying out forest mensuration in sample
plots. Via GIS tools, the territorial units, selected objects, sample plots, and the results of the analysis of the
distribution data by altitudes, slopes, exposures, soil type, basic rock and the taxation characteristics of the forest
stands selected for the purpose are presented. The methodical approach for carrying out field studies and
obtaining data on interrelationships in the “soil — soil microorganisms — tree composition” system is described.
Through GIS, the data from the initial studies in the selected sites are presented as new layers in the database of
the studied area. Conclusions have been made about the peculiarities of the site selection methodology and the
methods for carrying out field measurements for the purposes of the study.

PE3IOME

Llenta Ha paspaboTkaTa e nofnyyaBaHe Ha [aHHU 3a M3crnegBaHe Ha cuctemaTa ,MoYBa— MOYBEHU
MUKpPOOpPraHn3mMn — gbpBeceH cbeTaB“. M3bpaHu ca ropckm HacaxgeHus B rpaHuumnte Ha npupogeH napk (MM1)
.Butowa“. lpunoxeHa e TexHonorns 3a cb3gaBaHe Ha ©Oas3a faHHM 3a paboTa B cpefa Ha reorpacdhcka
nHpopmaunoHHa cuctema (FMC) n aHanus Ha CbllecTByBalLLUMTE MPOCTPAHCTBEHW W TaKCAUWOHHW [aHHW 3a
ropckata teputopus. YUpes NMC ca 060cobeHn TeputopranHi eauH1ULK, KOUTO Aa OTroBapsT Ha NpeaBapuUTESTHO
3anoXeHW U3NCKBaHWA MO OTHOLLEHUE Ha NPUPOLHUTE YCIOBUS, MOYBUTE M rOPCKUTE HacaxaeHus. B pesynrtaT Ha
npunoxexua MC nogxon v cnef TepeHHa NMpPoBepKa B TEpUTOPUANHUTE eauHuLM ca n3bpaHun 06eKkTn, B KOUTO
Oa 6bgaT HanpaBeHU TePEHHUTE MPOYYBaHWUS — 3anaraHe Ha NoYBeHu nNpodunu, B3emaHe Ha nNpobu 3a NoYBeHU
aHanMan 1M 3a MUKPOOMOMNOIrMYEH aHanu3 u M3BbPLUBAHE HA TaKCaUMOHHW U3MepPBaHWS BbB BPEMEHHU NPOOHU
nnowu. B cpepa Ha TMC ca npepctaBeHn TepuTopuanHuTe eguHULM 3a Nogdop Ha o6ekTu n pesyntatute ot
aHanusa Ha [JaHHUTe 3a MJIOWHOTO pasnpederneHMe no HaAMOPCKU BUCOYUHW, HAKIOHW, U3MOXEHMUS, MOYBEHMU
TMNOBe, NOYBOOOpAa3yBaLLM CKanu U TaKCaLUWOHHWN XapakTepuUCTUKM B n3bpaHuTte HacaxgeHus. OnvcaH e nogxos
32 UW3BbPLUBAHE HA TEPEHHUTE MPOYyYBaHMS W MOflyyaBaHe Ha [daHHM 3a M3yvyaBaHe Ha B3aMMOBPbB3KM B
cuctemara ,MoyBa — MOYBEHM MUKPOOPraHuamMm — abpBeceH cbeTaB“. YUpes TMC ca npenctaBeHn gaHHUTE OT
MbpBOHAYanHUTe NpoyyBaHus B u3bpaHnTe obekTn KaTo HOBU crioeBe B obLiaTa GasaTa JaHHM Ha M3cneaBaHaTa
TepuTtopus. HanpaseHu ca nssoau 3a ocobeHocTuTe Ha MeToamkaTa Ha noabop Ha 06eKTU U M3BbpLUBAHE Ha
TEPEHHUTE U3MepPBaHNS 3a LilenuTe HU3CneaBaHeTo.
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16. I'7.14. Asenova, M., M. Danailova. 2023. Forestry spatial data in Bulgaria -
implementation as part of European information infrastructure. 23-rd
International Multidisciplinary Scientific Geoconference SGEM 2023, July 1-
10.07.2023, Albena Resort, Bulgaria, Conference Proceedings, Vol. 23, Issue
2.1, Book 2, pp. 333-340. ISBN 978-619-7603-40-8, ISSN 1314-2704, DOI
Issue 10.5593/sgem2023/2.1, DOI 10.5593/sgem2023/2.1/s11.42.

ABSTRACT

Many international, European, regional, and national organizations are active in spatial data collection
and analysis. Their activities for spatial data management as well as the implementation of geoportals outline the
need for harmonization of the infrastructures with existing data in different areas and in the forestry. The forests
spatial data in Bulgaria are part of various information systems, specialized projects, and active national portals.
The information process is characterized by rapid technological progress, but there are also duplication of data
and efforts, departmental limits of the created data, and unsatisfactory communication between the sectors. A
factor for the optimization of information infrastructure for forest areas in Bulgaria is the alignment of the legal
framework to the European and international legislation. The transposition of the European INSPIRE Directive is
implemented through the Low on Access to the Spatial Data. The requirements for the establishment of such
infrastructure and the National Spatial Data Portal are defined from 2015. This has contributed to adapting
existing data to the requirements of the Directive, but only under the 34 INSPIRE thematic areas. The present
work examines the possibilities for the development of geoportals as a useful means of data exchange, allowing
access to a wider range of users, enriching the INSPIRE Directive toolkit and expanding a variety of thematic
layers for forestry, agricultural, urban, and other territories.

PE3IOME

MHoro mexagyHapoaHu, eBpOnerckn, PErMoHanHn 1 HauMoHarnHn opraHnsauum ca akTMuBHU B CbbupaHeTo
N aHanu3a Ha MpPOCTPaHCTBEHU AaHHW. TexHWTe AeNHOCTU 3a yrnpaBreHue Ha NPOCTPAHCTBEHU AaHHMW, KaKTo U
BHEOPSBAHETO Ha reonopTany oyeptaBaT Heob6XoOUMOCTTa OT XapMOHM3UpaHe Ha WHAPaCTPYKTypuTe CbC
CblLIECTBYBALLMTE JAHHM B pasnuMyHM obnacTu 1 B ropckoTo CTONaHCTBO. MpocTpaHCTBEHUTE JaHHM 3a ropuTe B
Bbnrapus ca 4act OT pasnuyHyM MHPOPMALMOHHN CUCTEMM, CNeLMann3mpaHmn NPOeKT U AeNCTBALLM HaLMOHamH
noptanu. MHopmMaLUMOHHMAT NPoLEC CE XapaKTepmanpa ¢ 6bp3 TEXHONOMMYEH NPOrpec, HO MMa 1 AybnvpaHe Ha
OaHHU U yCUnusl, BEOOMCTBEHU OrPaHNYEHUs Ha Cb3[aBaHUTE AAHHW WM He3a4oBONMTENHA KOMYHUKaLMSA mexay
cektopute. dakTop 3a ONTUMU3UPaHe Ha WHOPMaUMOHHaTa WHpPaCcTpyKTypa 3a rOpCKUTE TepuTopuu B
Bbvnrapus e npuBexgaHeTo Ha HopmaTtuBHaTa ypeaba B CbOTBETCTBUME C €BPOMENCKOTO U MeXAyHapOAHO
3akoHodaTencTeo. TpaHcnoHupaHeTo Ha EBponerickata gupektuBa INSPIRE ce ocbliecTBsBa ype3 3akoHa 3a
AOCTbMN OO NPOCTPaHCTBEHW AaHHW. N3nckBaHuATa 3a usrpaxgaHe Ha TakaBa WHdpacTpyktypa n HauuoHaneH
nopTan 3a MpPOCTPaHCTBEHU AaHHM y Hac ca onpegeneHn ot 2015 r. ToBa gonpuHece 3a aganTupaHeTo Ha
CbllieCcTByBalUMTe AaHHW KbM W3MUCKBaHMSATa Ha [upektuBarta, HO camo no 34-Te TemaTuyHu obnactu Ha
INSPIRE. Hacrtosiwata paboTta pasrnexga Bb3MOXHOCTUTE 3a pa3paboTBaHe Ha reonoprany kato MNonesHo
cpencTBo 3a 0OMeH Ha JaHHU, NO3BOMsABALLO AOCTHM A0 NO-LIMPOK Kpbr OT noTpebutenu, oboratasanku Habopa
OT UHCTpyMeHTH Ha OupektnBata INSPIRE u paswupsBankm pazHoobpa3meTo OoT TEMaTUYHU CIIOEBE 3a FOPCKO
CTOMaHCTBO, 3emMefenve, rpaficknu u opyru TEPUTOPUMN. .

17. T7.15. AceHoBa, M., C. CtounoB. 2023. TexHonormata Ha [UC npwu
TpaHcnopTHO pa3paboTBaHe Ha ropckun Teputopun. Codus: Hayka 3a ropaTa,
lNog. 1, CynnemeHT 1, 2023, 91 c. ISSN: 0861-007X.

PE3IOME

B pabotaTa ca pasrnegaHu TexHomnorusita Ha reorpadckute nHdopmaumoHHm cuctemn (FTMC) n TaxHOTO
NpUNoXeHne B roOpCKOTO CTOMAHCTBO M MPU TPaAHCMOPTHOTO pa3paboTBaHe Ha ropcku Teputopun. Cb3gaBaHeTo
Ha cneuuwanuaupaHa 6asa gaHHu Ha 'MIC e B ocHOBaTa Ha KOMMIOTbPHUA aHann3 Ha crneumduyHMTe napameTpu,
HeobxoOouMK 3a OMpedensiHe Ha nokasaTenuTe Ha ropckonbTHaTa Mpexa. HanpaBeH e kpaTbk nperneg Ha
CbCTOSIHMETO Ha TOPCKATE TEPUTOPUM Y HaC, OCOBEHOCTUTE Ha TOPCKUSA TPAHCMOPT M KnacudumkauuatTa Ha
ropckonbTHaTa Mpexa. C nomollTa Ha CbBpeMeHHUTE exHonorum Ha MMC ca ycTaHOBEHU OCHOBHUTE MOKasaTenm
Ha NbpBUYHaTa N BTOPMYHATa rOpCKONbTHA Mpexa B Tpu n3bpaHu ropcku ctonaHcTea. Pesyntatute oT aHanusa
Ha BCUYKW M3cCnenBaHU TEPEHHU, NKOHOMMYECKM M EKONOrnYHM dhakTopu, okasBalluyM BNUsSiIHME npu ms3bopa Ha
MexaHu3upaHu cpeacTBa 3a M3BO3 Ha ObpBECMHa B NpUMPOOHUTE NPOU3BOACTBEHW YCMNOBMS, Ca M3MNON3BaHu 3a
aprymeHTupaH nsbop Ha Han-noaxoasLlim TpaHcnopTHWU cpeactsa. OnTuMmmnsaumsaTta Ha 6asata gaHHu Ha TYC u
NoTpPebMTENCKN OPUEHTUPAHUA NOOX04 B NMPOEKTUPAHETO M LOKa3BaT NPaKTUYECKNTE BbL3MOXHOCTM M HACOKK 3a
KOMMNIOTBLPHO NoAgrnomMaraHe Ha cneuvanuctute npu TPaHCNOPTHOTO paspaboTBaHe Ha FOPCKM TEPUTOPUU U
obocHoBKaTa Ha n3bopa Ha NoOAXoAdALLM CPeACcTBa 3a GrIM3bK TPaHCNopPT.
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ABSTRACT

The book examines the technology of geographic information systems (GIS) and their application in
forestry and in the transport development of forest territories. The creation of a specialized GIS database is the
basis of the computer analysis of the specific parameters necessary to determine the indicators of the forest road
network. A brief overview of the state of the forest territories in our country, the features of forest transport and the
classification of the forest road network was made. With the help of modern GIS technologies, the main indicators
of the primary and secondary forest road network in three selected forest holdings were established. The results
of the analysis of all the studied terrain, economic and ecological factors influencing the choice of mechanized
means of transporting wood in the natural production conditions were used for a reasoned choice of the most
suitable means of transport. The optimization of the GIS database and the user-oriented approach in its design
prove the practical possibilities and guidelines for computer support for specialists in the transport development of
forest territories and the justification of the choice of suitable means for close transport.

rs Ctatun v poknagum, nyonukyBaHu B HepedepupaHM CnMUCaAHUA C Hay4YHO
peueH3upaHe Unu NyonnKyBaHu B peaaKTUpaHU KONIEKTUBHU TOMOBe

18. I8.1. AceHoBa, M. 2017. W3cnegBaHe Ha CbCTOSHMETO Ha TOPCKK
HacaxgeHusi No umMdpoBn n3obpakeHns oT 6e3NUOTHM fneTaTenHu anaparm.
Cn. ,YnpaeneHue n yctonumso passutune”, NloguHa 19, Volume 67, Codus,
JITY. KH. 6 /2017, ¢c. 106-113. ISSN 1311-4506.

PE3IOME

B nocnegHute rogunn B bbnrapus ce HabniogaBa 3acunBaHe Ha CbXHEHETO Ha ropvTte, pasBuTue Ha
pa3nuyHu 3abo-nsiBaHMsA M NOBpean OT BUOTMYEH M abUOTMYEH XapakTep B ropckuTe MacuBu. Bb3HukBalmTe
npobnemun wmsuckeaT Obp3a necoBbAcka Hameca 3a HamansBaHe Ha MopaXeHusTa U orpaHM4yaBaHe Ha
cTonaHckute 3aryou. eorpadckute nHdopma-umoHHn cuctemn (FMMC) n 6e3nunoTHMTe neTaTtenHu anapartu
(BNA) ca onTmanHa TexXHONorMyHa OCHOBa 3a u3cnegBaHe Ha CbCTOSIHMETO Ha AbpBOCTOMTE, 3acerHatu ot
noespean oT GuoTuyeH n abnoTuyeH xapaktep. Te ocurypsiBat Obp3vHa M ONepPaTUBHOCT B HaOMOAEHUETO U
AeTannHa nHgopMauus 3a HacTbNUNUTe NOBpean B HacaxaeHusTa. PaspaboteHun ca meTogmka n TexHonorus 3a
OTKpMBaHe Ha NpobrnemHu yyacTbLM 1 U3BMMYaHEe Ha JaHHW 3a CTEMEHTa Ha yBpPEeXAaHe Ha ropCku HacaXgeHus
no uncposm n3obpaxkeHns, Nony4YeHn ¢ Kamepa n ApoH. 3a uenute Ha M3crneaBaHeTo € N3BbPLUEHO Bb3AYLIHO
3acHeMaHe Ha 4acT OT ropckata Tteputopusa Ha OIC ,lMnaykoBun” (TpeBHeHcKa nnaHuHa, LleHTpanHa Crapa
nnaHuHa). Mo nonyyeHuTe u obpaboTeHn egpomawiabHu UBETHW M300OpakeHWs e HamnpaBeHO BM3yalHo
aHanUTU4HO Ae-wndpupaHe, AUrMTanHo KapTupaHe n OLeHKa Ha CbCTOSIHMETO Ha AbpBocTouTe B cpefa Ha 'UC.
Upe3 BekTOpusaums Ha UUPOBUTE U30OpaKeHUs ca MOJTyYEHU OAHHWM 32 MECTOMOSIOKEHMETO M MNIowWTa Ha
3acerHatute ydactbumn. lNpoektupaHa e 6a3a gaHHuM Ha TUC, koATO cbabpXKa aTpubyTHU OaHHM 33 BMAa W
cTeneHTa Ha noBpegute. AHanM3bT Ha creunanuan-paHuTe OaHHU 3a YBpedeHUTE HacCaXOeHWs ocurypsiea
NNaHMpaHeTo U U3MbIIHEHMETO HA MEPKM 3a TAXHOTO ONa3BaHe N Bb3CTAHOBSIBAHE.

ABSTRACT

In recent years Bulgarian has observed an increase of forest desiccation rates and and increasingly
prevailing conditions for the development of various forest diseases. Emerging phytosanitary problems require
quick forestry interventions to reduce the damage and limit economic losses. Geographic information systems
(GIS) and unmanned aerial vehicles (UAVS) provide optimal technological basis for testing the condition of forest
stands affected by damage from biotic and abiotic nature. They provide objectivity and efficiency in monitoring the
forest areas and also provide detailed information about the damage in the latter. A methodology and technology
is developed in order to detect affected areas from drone-capture digital images and to extract data describing the
extent of damage to forest stands. A part of the forest territory of State Forestry Enterprise 'Plachkovtsi
"(Trevnenska Mountain, Central Stara Planina) has been captured via aerial photography. Using the large-scale
color images from UAV in the GIS environment, we perform a visual analytical interpretation, digital mapping, and
an assessment of forest stands. Vector layers with the location and area of affected areas are obtained via the
vectorization of digital images. A GIS database is created; it contains attribute data of the type and extent of
damage. The analysis of specialized data of the damaged areas provides for the planning of and implementation
of measures for the protection of damaged forest stands.
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19. I8.2. AceHosa, M., M. Casosa, B. Togopos, V. Vearos, . Mees. 2017.
[MpoekTMpaHe Ha npocTpaHcTBeHa 6a3a gaHHW Ha AbpBecHaTa pPacTUTENTHOCT
Ha TeputopuaTa Ha JlecotexHuyeckn yHuBepcuter B Codmsa. Cn.
,YnpaBneHue n ycronumso passutune®, NogmHa 19, Volume 67, Cocpua, JITY.
KH. 6 /2017, c. 114-125. ISSN 1311-4506.

PE3IOME

Llenta Ha pa3paboTkaTta e ga ce cb3gage 6asa gaHHW, eNeKTPOHEH PEerucTbp U MHTEPAKTMBHA KapTa Ha
3eneHnTe NfowM, AekopaTMBHMTE AbpBETa M Ha ObpBeTara C UCTOPMYECKO 3HAaYeHue Ha TepuTopuaTa Ha
JlecotexHnyeckn yHuBepcutet (JITY) B Codwms. NogpoBGHOTO KapTupaHe, OEHOPONOrMYHOTO OnucaHue U
OLEeHKaTa Ha CbCTOSIHMETO Ha pacTUTENHOCTTA B 3eNIEeHNTE NIOLLM Ca B CbOTBETCTBME C HOpMaTMBHaTa ypenba y
Hac. OCHOBHM 3aga4yum B U3crnefBaHeTo ca cbbvpaHe, reopedeprpaHe 1 UHTEerpaums Ha CbLLEeCTBYBaLLMTE OAHHM
3a 3eneHuTe nnowwm Ha TeputopusaTta Ha JITY B Codus. N3bpaHaTta cpega 3a paboTa ¢ gaHHUTE ca pasfvyHu
cBobogHo poctbnHu TUC nnaTtdopmu. EkcnepumeHTanHata 4acT BKYBa anpobvpaHe Ha meToavka U
TEXHOMOrMs 3a Cb3gaBaHe Ha NPoCcTpaHCcTBeHa 6asa gaHHM 3a nacrnopTusauumsa Ha pacTuTenHoctTa. [onyyennte
LUMPOBM AaHHN N MHTEPAKTUBHU NPOAYKTY We 6baaTt npegoctaseHu Ha JITY 3a npunaraHe B y4ebHus npouec u
nonbneaHe Ha obwaTta nHpopmaumnoHHa 6asa gaHHM Ha yHMBepcuTeTa.

ABSTRACT

The aim of the project is to create a database, an online register, and an interactive map of green areas,
decorative trees and trees with historical significance on the territory of the University of Forestry, Sofia. The
detailed mapping and description of the tree plants' condition in the green areas are in accordance with Bulgarian
laws. The main tasks in the study are collecting, georeferencing and integrating existing data. The selected data-
processing environment is an open source GIS platform. The experimental part of this study corroborates the
methodology and the technology for creating the tree-identification database. The resulting digital data and
interactive products will be presented to the University of Forestry and used in the academic process as well as
the university's general online database.

20. I8.3. AceHoBa, M., I. [onuyeB. 2017. W3nbnHeHMe Ha KOHTpoNna Ha
rOPCKOCTONAHCKUTE OenHOCTU 4pe3 MobunHn [UC npunoxenns. XV
MeXxayHapogHa HayyHa KoHdepeHuus ,MeHNIKMBHT N UHXEHepUuHr'17”, 25-
28 toHmn 2017 r., Cosonon, TY, CbopHuk goknaan, Tom |, c. 112-121. ISSN
1314-6327.

PE3IOME

Llenta Ha wu3cnegBaHeTo € [a MNOKaXe Bb3MOXHOCTUTE 3@ KOHTPOS Ha U3MbJIHEHMETO Ha
FOPCKOCTOMAHCKMUTE AEWHOCTU Ype3 poTorpameTpudHn U OUCTAHLUMOHHM MeToau 3a HabnogeHve u reorpadpcku
nHgopmaumoHHm cuctemmn (FC). MNpeonoxeHa e MofepHa TEXHOMOMMSA 3a pellaBaHe Ha peanHu npobnemu u
pelleHns Ha KOHTponHaTa AeWHOCT B ropckute Teputopum B HOromstovyHO ObPKaBHO FOPCKO CTOMAHCTBO —
CnueeH (Bbnrapuda) upes mobunun TUC npunoxeHusa. TexHOMONMYHWAT noaxod € anpobupaH € uen
naeHTUUUMpaHe Ha HapyleHus M HamarnsBaHe Ha pasMepa Ha LWeTuTe B pe3ynTaT Ha He3akoHHa ceu,
He3aKOHHW MpaKTUKM 1 obnarn n NpucBosiBaHe Ha AbpXKaBHW FOPCKU PeCypCu.

ABSTRACT
The aim of the study is to show the possibilities of monitoring the implementation of forestry activities
through photogrammetric and remote sensing tools and geographical information systems (GIS). An advanced
technology was proposed to solve real problems and issues of control activities in forest areas in the South-East
State Forestry Enterprise — Sliven (Bulgaria) through mobile GIS applications. The technological approach has
been piloted in order to identify violations and reduce the size of the damages resulting from illegal logging,
unlawful practices and gain, and embezzlement of state forest resources.
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21. I8.4. AceHoBa, M., C. KoaueBa, 2017. CbBpeMeHHW TexXHOMOrMn 3a
CTPYKTYpupaHe Ha pasnpegenutenHun cuctemu. XV mexagyHapogHa HayyHa
KOHpepeHUms ,MEHNIKMBHT N UHXeHepUHr'17”, 25-28 tonn 2017 r., Cosonon,
TY, C6opHuk goknagun, Tom 1, c. 363-372. ISSN 1310-3946 ISSN 1314-6327.

PE3IOME

CraTtusita NnpefcTaBs Bb3MOXHOCTUTE HA HOBUTE TEXHOMOMMMU U reorpadpckute MHOPMaLMOHHN CUCTEMMU
(GIS) 3a npoekTnpaHe Ha OUCTpPUBYTOpCKa Mpexa MU cucteMa 3a Bepura 3a goctaeku (SCS) B antepHaTUBHUS
TYpn3bM. ANTEPHATUBHUAT Typn3bM paboTu B YCNOBUSI Ha CrOXHA, AMHAMUYHA W TPYOHO MpeaBuMavMa cpepa.
XapaKkTepuUCTUKUTE Ha anTepHaTUBHUSI TYPU3bM W CIOXHUST XapakTep Ha 3eneHUTe XWXKM U KbLuU 3a rocTu
M3NCKBaT MHTErpaTMBEH MOAXOA 3a aHanuM3 Ha cuctema 3a Bepura 3a JOoCTaBku. 3a MocTuraHe Ha Lenute Ha
n3cnegBaHeTo 0COGEHO BaXHO Aa ce ONTUMM3Mpa CTpyKTypaTa Ha aAMcTpubyTopckaTa mpexa. PasHoobpasne ot
aHanNUTUYHN WHCTPYMEHTM W TexHWKaTa Ha LUeHTbpa Ha TexecTTa Osixa M3Mon3BaHM 3a JokanuMavpaHe Ha
pasnpegenutenHuTe LeHTpPoBe B reorpadpckute 06nacti cbC 3eMNeHNTE KbLUM 3a FOCTH.

ABSTRACT

This scientific research presents opportunities of new technologies and Geographic Information Systems
(GIS) to design distribution network and Supply Chain System (SCS) in alternative tourism. The alternative
tourism works in conditions of complex, dynamic and difficult foreseeable environment. Alternative tourism
characteristics and complex nature of Green lodges and Guesthouses require integrative approach for analysis of
the SCS.To achieve the objectives of SCS is particularly important to optimize Distribution Network Structure.
Variety of analyst tools and the Centre-of-Gravity technique were used to locate the Distribution Centres in a
geographic area with Green Lodges and Guesthouses.

22. I8.5. Asenova, M., S. Stoilov, G. Donchev. 2017. Mobile GIS Technologies for
Management of Forest Roads and Control of Timber Transportation,
International Scientific Conference on Aeronautics, Automotive and Railway
Engineering and Technologies ,BulTrans-2017%, September 11-13 2017,
Sozopol, Bulgaria, Proceedings, p. 111-114. ISNN1313-955X.

ABSTRACT
This paper presents modern technologies based on geographical information systems (GIS) used for
managing forest road networks and ensuring control of timber transportation. Mobile GIS has been used to
identify unlawful practices in timber transportation. Practical problems in forest roads' networks and timber
transportation were solved on the territory of South-East State Forestry Enterprise, Sliven (Bulgaria), by GIS
applications. Based on the results, we discuss ways to reduce illegal logging and assess forest road construction.

PE3IOME

PaboTtata npenctaBs CbBpPEMEHHW TexHonoruu, 6asupaHn Ha reorpadcky MHPOPMALMOHHN CUCTEMM
(TNC), 3a ynpaBneHne Ha ropckombTHATa Mpexa U ocurypsiBaHe Ha KOHTPON Ha TpaHcnopTa Ha ObpBecuHa.
Mo6unHn TMC npunoxeHus ca M3non3eaHu 3a MAEHTUMUMPaAHE Ha HE3aKOHHW NMPAaKTMKW NPU TpaHcnopTta Ha
ObpBecuHa B ropckute teputopun. lNMokasaHn ca uHoBatmMBHM TUC peleHus Ha npakTtudecku npobrnemu 3a
OLEHKa Ha CbCTOSIHMETO Ha rOpCKMTE MbTULLA U M3BO3a Ha AbpBecuHaTa Ha TepuTtopusata Ha HOromsTouHo
ObpXKaBHO ropcko npeanpustue, rp. CnueeH (bbnrapus). Bb3 ocHOBa Ha monyvyeHUTe pesynTtaty ca HanpaBeHu
n3soam 3a HanaraHeto Ha [MIC TexHonorumTe 3a HamansiBaHe Ha He3akOHHaTa cey M npu nogobpsiBaHe Ha
CbCTOSAHMETO Ha ropcKoMbTHATa Mpexa
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23. I8.6. AceHoBa, M. 2018. Cb3gaBaHe Ha cneunanuampaHa 6asa gaHHu Ha TYIC
3a ornasBaHe Ha ropckute Teputopum OT noxapu. Cn. ,YnpasneHue wu
ycTonumso passutue’, NlogmHa 20, Volume 73, Codcusa, JITY. KH. 6/2018, c. 85-
91. ISSN 1311-4506.

PE3IOME

Llenta Ha paspaboTkata e ga ce npurnoxu TexHonormsta Ha MIC npu ona3BaHeTO Ha ropckuTe
Teputopum oT noxapu. lNpoektnpaHa e 6a3a gaHHM Ha TMC Ha HMBO rOPCKO CTOMa@HCTBO, KOATO CbAbpXa
BEKTOPHW, pacTepHu u aTpubyTHu paHHu. CTpykTypupaHu ca 6as3oBu u cneumanuaupaHu croese B [UNC —
.Kapactep’, ,3emnuwa”, ,Jlecoyctponctso”, ,[MbTuwa’, “Xugporpacpusa’, “Pened”, ,KnacoBe Ha noxapHa
onacHocT”, ,[ToxapHa aktnsHocT”, ,[1poTnBONOXapHM MeponpusaTusa u énokose”, ,OpTodoTtokapTta”, ,CnbTHUKOBYU
OaHHW”, ,Bb3ayliHn nsobpaxkeHuns”. OCHOBHUTE pesynTaTu BKMNoYBaT Hagr-paxgaHe Ha B[ Ha MC, nonydyeHa
Bb3 OCHOBA Ha rOPCKOCTOMAHCKNA MnaH, CbC cneunanuanpaHn AaHHu, CBbp3aHu € noXapHaTa akTUBHOCT U pucka
OT ropcku noxapu. Cb3gageHn ca TemaTuyHu crioeBe UM uudpoBM KapTh, HEOOXOAMMUW 3a MfaHUpaHeTo Ha
NPOTUBOMNOXaPHUTE MEPOMPUSTUS, aHanu3a Ha MnoXapHaTa akTMBHOCT W M3creaBaHeTO Ha pucka OT ropc-Ku
noxapw 4pe3 N'MC. M3BbplueHOo e pa3gensHe Ha TepUTopusiTa Ha NPOTUBOMOXapHN GIIOKOBE, KOUTO Aa OCUTYpAT
ONTU-MU3aLMsA B NIAHMPAHETO M peanusauuata Ha NpoTUBOMNOXapHUTE MeponpusTus. MNMonyvyeHn ca enekTpoHHU
KapTn 3a pabo-Ta ¢ MOOGUNHM YCTpOWCTBa, HeobxoauMy Npu OnasBaHETO Ha TEPUTOPUUTE OT FOPCKM MoXapw.
Cb3gageHn ca WHTEpPaKTVMB-HU MNPUMOXEHWs 3a nogrnomMaraHe Ha LeNHOCTTa Ha OTOopusvMpaHuTe 3BeHa U
nobpoBonyeckuTe rpynu B o6CTaHOBKa Ha noxap.

ABSTRACT

The purpose of the development is to apply the GIS technology for the fire protection of forest areas. A
GIS database, which includes vector, raster and attribute data for the forest territory, has been designed at a level
State Forestry Enterprise in Bulgaria. Basic and specialized layers were structured - Cadastre, Settlements,
Forestry, Roads, Hydrography, Relief, Fire Danger Classes; Fire Activity, Fire Blocks and Fire Infrastructure,
Orthoimages, Satellite Data, Aerial images. The main results include the upgrade of the GIS database with
specialized data related to fire activity and the risk of forest fires. The-matic layers and digital maps were
developed for planning fire prevention measures, analysis of fire activity and forest fire risk research through GIS.
A division of the territory of fire blocks has been carried out to ensure optimization in the planning of fire
infrastructure in the forests and implementation of anti-fire measures. Electronic maps for working with mobile
devic-es to protect the areas of forest fires have been designed. Interactive applications have been created to
support the activities of authorized units and volunteer groups in a fire fighting.

24. I8.7. AceHoBa, M. 2018. KoHTpon Ha p[aHHUTE U OTKpMBaHe Ha
HECbOTBETCTBUS B LMPOBUTE MOOENN HA 3eMeEeNiCKM U TOPCKU TepuTopumn
ypea [NC. XVI mexgyHapogHa HaydHa koHdepeHumnss ,MeHUOXMBHT W
nHXxeHepuHr'18”, 24-27 tonn 2018 r., Cosonon, TY, C6opHuk goknagun, TOM 2,
720-729. ISSN 1314-6327.

PE3IOME

B 6bnrapckoTo 3akoHodaTencrtBo B obnactta Ha ropure pasnukute Mexagy umdpoBuTe Modenu Ha
3emMegernckiTe un ropckute nnowm B rpacpuyHnte MNC 6asm gaHHM ce knacuduumpaTt KaTto He3HauyuTesNnHUn unm
SIBHWN (DaKTUYECKM Ipellki. Bbnpeku vye npouenyparta 3a TAXHOTO OTKPUBAHE U KOpUrMpaHe e onpegerneHa, Tesn
rPELLKN YEeCTO OCTaBaT HEMPOMEHEHN B LMGPOBUTE MOAENN U KApTU U OKa3BaT HEOMaronpusitTHo Bb3AENCTBUE
BbpXy MpoLeca Ha WHBEHTapu3auus Ha ropuTte, Cb3[aBaHeTO Ha MraHoBe 3a ynpaBneHue Ha ropute u
M3non3BaHeTo Ha MHGopMaLUUa 3a Ha3eMHOo nokputue. Nopaam "aBHU akTUYeckn rpelkun”, gonycHaT no Bpeme
Ha pecTUTYLMOHHUSA MpoLec, peanHuTe ropu Osixa Bb3CTAHOBEHU KAaTO 3eMeferickM 3emu, nacuiia u gpyru
3emMeencku Teputopun. HoBrte nnaHose 3a ynpasneHue Ha ropute U3NCKBaT NfnaHupaHe Ha nogpasgeneHusTa
B ropckute TepuTopuu (MO4OTAENWTE) B CLOTBETCTBUME CbC COOCTBEHOCTTa MM. W3KYCTBEHOTO pasgensiHe Ha
rOPCKM HacaxgeHus Ha MHOro Marikuy NroLwM e Npu4MHa 3a HenpasWuiHO TpeTupaHe Ha ropute B 3eMeaernckuTe
3eMU KaTo OTAENHU gbpBeTa, BMECTO AbPBOCTON. Taka AbpBeTa ce oTcuyaTt crieq paspelleHne oT obwmHuTe,
KOeTo nMpoTMBOpeYn Ha 3akoHa 3a ropute. ETo 3alo 3a cnupaHeTo Ha TakvMBa HE3aKOHHW CeYM U ApYri rPeELUKn B
uncpoBuTe Mogenu € HeobxoouMO Ada ce 3anoyHaTt npouenypy 3a MpomsHa Ha npegHasHavYeHneTo, Buaa Ha
TepuTopusTa U HaynMHa Ha TpanHO nonseaHe Ha umoTuTe. Mo TO3M Ha4MH rpellkuTe, HanpaBeHn Nno BpemMe Ha
npoueca Ha n3paboTBaHe Ha KapTu 1 UMPOBN MOAENM B MUHAMOTO, We 6bAaT OKOHYaTeNnHo npeMaxHaTw.
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ABSTRACT

In the Bulgarian forest legislation, the differences between the digital models of the agricultural and forest
areas in the graphical GIS databases are classified as minor or evident fact errors. Even though the procedure for
their detection and correction is determined, these errors often remain unchanged in the digital models and maps
and have an adverse impact on the forest inventory process, the creation of forest management plans, and the
use of terrestrial land cover information. Due to the “evident fact errors" done during the restitution process, the
real forests have been restituted as agricultural fields, pastures and other agricultural land. The new forest
management plans requires planning of subunits in accordance with its ownership. The artificial subdivision of the
forest stands into very small areas is a reason for incorrect treatment of forest within the agricultural lands as
single trees. These trees are harvested after permission by regional municipalities, which contradicts with the
Forest Act. Therefore, for stopping such illegal cuttings and other errors it is necessary to launch procedures for
changes in the purpose, type of the territory and the rules for using the properties. By this way the errors made
during the process of elaboration of maps and digital models will be removed.

25. I8.8. AceHoBa, M., I'. [loH4eB. 2019. MNpunoxeHuna Ha TexHonornata LiDAR 3a
nacnegBaHe Ha ropckum Teputopun. Cn. ,YnpasreHue u ycTon4mBo passutune”,
lognHa 21, Volume 79, Codoums, JITY. KH. 6 /2019, c. 141-148. ISSN 1311-

4506.
PE3IOME

B nocnegnute 20 roguHn TexHonorusata LIDAR (Light Detection and Ranging) 3a Bb3AyLIHO M HA3eMHO
nas3epHo cka-HMpaHe paswupu obnactuTe Ha npunoxeHneto cu. TexHonorusaTa LIDAR, cbyeTaHa ¢ uudpoBaTta
doTorpamMeTpus U OUC-TaHUMOHHUTE MeToau, Mma rondm noTeHuMan 3a LUMPOKO M3Mnon3BaHe B ropckarta
WHBEHTapu3auusi. Tean MeToan ocury-psiBat 06EeKTUBHU AaHHWN 3a CTpaTErM4eckoTo U ONepaTMBHOTO MiaHUpaHe
B rOpCcKOTO cTonaHcTeo. [pyn m3ydyaBaHe Ha NpuMpoaHMTE OOEKTM B TOPCKUTE TEPUTOPUM MPUIIOXKEHUATA Ha
Bb34YLUHOTO na3epHo ckaHupaHe (ALS) u HazemHOTO na-3epHO ckaHupade (TLS) BapupaTt OT nonyvyaBaHe Ha
NPOCTPAHCTBEHM AaHHW 3a OTAENHO ObPBO M FOPCKO HacaXgeHue A0 MHTepnpeTauusa Ha AaHHW 3a YNpaBneHCKU
N onepaTMBHWN pELUEHNs 3a FOPCKUS CEKTOop Ha pa3nuyHn Huea. Llemta Ha pas-paboTtkata € ga npegcrasu
Bb3MOXHOCTUTE 3a u3crnenBaHe Ha ropcku HacaxaeHus ypes TexHonoruaTa Ha LiIDAR noc-peactsom pasnuyHu
npunoxeHusa Ha ALS n TLS. Pa3paboTeHa e TeXxHONormyHa cxema 3a Ha3eMHO fla3epHO CKaHUpaHe N namepBaHe
Ha ObPBOCTOM, KaTO MOfy4YeHuTe AaHHM ca ob6paboTeHn 4pe3 cBoOGOAHO AOCTbLMEH MpUNoXeH codTyep. Kpaw-
HUAT pesynTaTt oT obpaboTkata Ha JaHHMTE € Cb3daBaHEeTO Ha TPUMEPHU uudpoBM Mopenu Ha obekTuTe u
U3BMNMYaHe Ha Ka4YeCTBEeHWU U KONMYEeCTBEHM MoKasaTenu Ha u3cneaBaHUTEe ropCckM HacaxaeHus!.

ABSTRACT

Over the past 20 years, LIDAR (Light Detection and Ranging) technology for airborne (ALS) and
terrestrial laser scan-ning (TLS) has expanded its field of application. LIDAR technology coupled with digital
photogrammetry and remote sensing has great potential for widespread use in forest inventorying. These
methods provide objective data on strategic and opera-tional planning for the forestry. LIDAR applications used
for studying natural sites in forest areas range from obtaining spatial data of individual trees and forest stands to
interpreting data for managerial and operational forestry decision making on var-ious levels. The aim of the paper
is to present the capability of LIDAR technology through ALS and TLS applications to study forest stands. We
create a technical plan for terrestrial laser scanning and measurement of the forest stands, and then we process
the obtained data with open source software. The processed results are three-dimensional digital object models
of the sites and extracted qualitative and quantitative parameters of the surveyed forest stands.

26. I8.9. AceHoBa, M. 2019. lNpeanmcTea Ha N'MIC npu cb3gaBaHETO Ha OTYETHU 3a
CTaTUCTMYECKM Lenu B ropckoto crtonaHcteo. XVII mexayHapogHa HaydHa
KoHdepeHUums ,MeHUIKMBHT U UHXeHepuHr'19”, 24-27 onn 2019 r., Cosonon,

TY, C6opHuk goknagun, CD Tom 2, ¢c. 613-622. ISSN 1314-6327.
PE3IOME

Abstract. MeToguMTe 3a WHBEHTapu3auuMsi U Cb3gaBaHe Ha [aHHM 3a TOPCKUSI CEeKTop Yy Hac ca
pernameHTMpaHM B HopmaTtuBHaTa ypeaba 3a ropute. B Hesi e 3anoxeHoO pa3paboTBaHETO Ha pasnuyHKM no
cbabpXaHue, hopma 1 cTeneH Ha obobLleHne cripaBku (OT4eTH, GanaHcu, Tabnuun) 3a ropckuTe TEPUTOPUMN.
lMony4yaBaHeTO Ha Te3n daHHW MOXe [a Cce u3BbplM ePEeKTUBHO Ype3 MOAynuTe 3a NMPOCTPaHCTBEH aHanus3 B
codpTyepHuTe naketn 3a NMC. 3a uenta e HeobGX0AMMO [a ce CTPyKTypupat crieunanuanpaHm 6asm gaHHu Ha
MMC 3a ropute 1 ga ce popMynupaT CbOTBETHU 3asaBKM (3anNUTBaHUK) KbM AaHHUTE B TAX. OCBEH HOpPMaTUBHO
pernameHTMpaHuTe CMpaBkM WM OTYETHUTE TOPCKOCTOMAHCKM (QOPMYMSpWU 3a CTaTUCTUYECKM Lenn, 6bp3o u
yoo6Ho B cpefa Ha T'IC moraT fa ce cbCTaBaT U peauua Apyru noTpedbuTenckm cneunduyHm cnpasku, QUPEKTHO
obcnyXBaly KOHKPETHU AENHOCTM OT NiiaHMPaHEeTo, CTOMaHWUCBaHETO, KOHTpoNa M YNpaBrneHNETO B FOPCKUS
OTpachbIl Ha BCUYKU HMBA.
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ABSTRACT

The methods for inventory and data creating for the forestry sector in Bulgaria are presented in the
forestry legislation. It provides for the development of data of different content, form and level of summaries of
reports (reports, balances, tables) for forest areas. The retrieval of these data can be done efficiently through the
spatial analysis modules in the GIS software packages. For this purpose, it is necessary to design specialized
GIS data bases for forestry and to formulate relevant queries in GIS. In addition to the normative reports and
report forestry forms for statistical purposes, a number of other consumer reports can be compiled quickly and
conveniently in a GIS environment directly serving planning, management, control at all levels in the forestry.

27. I8.10. AceHoBa, M. 2020. KaptorpadgupaHe Ha 34paBOCMOBHOTO CbCTOSIHUE
Ha ropuTe NO AaHHW, WHTerpuvpaHu B cpega Ha TUC. Cn. ,YnpasneHue u
yctonumBo passutue, NloguHa 22, Volume 85, Codmsa, JITY. KH. 6/2020, c.
ISSN: 1311-4506.
https://jmsd.bg/files/articles/85/85 M _Asenova_paper_2020.pdf

PE3IOME

TMC e cbBpeMeHeH WHCTPYMEHT 3a W3crneABaHe Ha CbCTOSHMETO Ha ropuTe. Tom ocurypsisa
NMPOCTPAHCTBEHM [OaHHM 3a B3eMaHe Ha HaBpPeMEeHHM W afeKBaTHU peLleHusi Npu OornasBaHeTo Ha ropwuTe,
3acerHaTu ot Gonectu, BpeauTtenu unu apyrmn nospeaun. NC e nogxo-gsawa TexHonornyHa cpega 3a obpabotka
Ha cneuvanusvpaHaTa HdopmMaLms 3a BUAa U CTENEHTA Ha yBpeXaaHe Ha HacaXaeHusiTa 1 3a MHTerpupaHe Ha
OaHHUTE OT pas3nUYHM M3TOYHWUM 3a HabnogeHue Ha HacTbMUIUTE MNOBPEeAWM B TOPCKUTE  HacaXOeHusl.
HacTtoswarta paspaboTka e HacodeHa KbM uM3cnedBaHe Ha (PUTOCAHUTApPHOTO CbCTOSHME Ha ropute 4pes
cpencTtBaTta Ha M'MC no cbliecTByBalLM OaHHW OT FOPCKOCTOMAHCKUTE MNMaHOBE M AaHHW OT CUrHasnHu fMCTOBE,
nogageHn KbMm MWHopmaumoHHaTa cucteMa Ha WManmbnHutenHata areHumss no ropute (SYSTEM.IAG.BG).
MpeonoxeH e aBTOMaTu3vMpaH MeTO4 3a aHanuM3 U Ccb3daBaHe Ha UMPOBM TemaTudHM KapTu 3a
bUTOCAHNTAPHOTO CbLCTOSIHWE Ha ropaTa, KaTo efieMeHT Ha ropckocTonaHckua nnaH. Cb3gageHn ca
WHTEPaKTVBHW KapTM Ha nrowmMTe, 3acerHatM OT MnoBpeau, Heobxoaumy 3a npakTudeckata pabota Ha
crneumManucTuTe B rOPCKOTO CTOMAHCTBO.

ABSTRACT

GIS technology is a modern tool for studying the state of forest areas. It provides spatial data for timely
and adequate decision making regarding the protection of forests affected by diseases, pests, or other damages.
GIS is a technological environment for processing specialized information on the type and extent of damage of
forest stands and integration of data from variety of sources for affected areas. The present work is aimed at
investigating the phytosanitary status of forests through GIS on existing data from forest management plans and
data from signals submitted to Internet-based information system of the Executive Forest Agency
(SYSTEM.IAG.BG). An automated GIS method for analysis and creating digital thematic maps for the
phytosanitary state of the forest is proposed as an element of the forest management plan. Interactive and mobile
maps of the affected areas have been created for the practical work of forestry professionals..
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28. I8.11. Dobrinkova, N., M. Asenova. 2020. Framework for wildfire danger
prediction system. 1-st International conference on Environmental protection
and disaster RISKs, 29 September - 1 October 2020. Az-buki National
Publishing House, Sofia, Proceedings. Part 1, 259-270.
https://doi.org/10.48365/envr-2020.1.24

ABSTRACT

Wildland fires are natural hazard that occur every year in different parts of the world. European
Mediterranean countries often are suffering from this disaster and in some cases human casualties plus
infrastructure damages are in place. Bulgaria as part of the north east Mediterranean basin is affected by wildland
fires in the last three decades more often than before. In our article we will present a framework for wildfire danger
prediction system by usage of wireless sensor networks collecting real data and elaborating it into alerts. The test
area is located on the territory of South-West state-owned forestry district. The described approach is based on
the national fire danger rating algorithm, but in our case downscaled to daily prognosis. The system is under
construction at the time of the paper writing thus the framework of the system main functionalities is the main
scope of the article.

PE3IOME

I'Io>Kap|/|Te B AMBaTa npupoga ca npupoaHa onacHOCT, KOATO Bb3HUKBA BCAKa rognHa B pasfmiMyHU 4acTu
Ha ceeTa. EBponencknte cpeansemMHOMOPCKM CTpaHuM YeCcTO CTpagaTt oT ToBa OeAcTBME M B HSKOWM criydyan uma
YOBELLKWN XXEPTBU U LLETU N0 MHGpacTpykTypaTta. bbnrapus kato Yact oT CeBepon3TOHHUS CPean3eMHOMOPCKU
GaceliH e 3acerHata OT OMBM MNOXapu Npe3 nocrneaHuTe TpU AeceTuneTus Mo-4ecTo, OTKONKOTO npeau. B
cTaTtusiTa e npeacTaBeHa paMka 3a cucTema 3a NMPOorHo3vMpaHe Ha OnacHOCT OT FOPCKM NoXapw Ypes3 UsnonssaHe
Ha 6e3XMYHN CEH30PHU Mpexu, cbbupalm peanHu gaHHW KU paspaboTBalum M B npegynpexaeHust. OnUTHUSAT
y4yacTbk Ce Hamupa Ha TepuTopusTa Ha HOrosanagHo AbpkaBHO ropcko npeanpustne. OnucaHUST NoAXo4 ce
OCHOBaBa Ha HalUMOHamnHWs anropuTbM 3a OLEHKa Ha OMacHOCTTa OT MoXap, HO B pasrnexgaHus crnydanm e
HamaneH Jo exegHeBHa nporHo3a. Cuctemarta e B Npouec Ha usrpaxagaHe, Taka 4ye B obxBaTta Ha paspaboTkaTta
e rnokasaHa pamMkaTa Ha OCHOBHUTE (PyHKLMOHANHOCTU Ha cucTemara.

29. I8.12. AceHoBa, M. 2020. NHTerpmpaHe Ha OaHHM OT cBOGOOHO OOCTbLIMHM
MC nnaTtdopmn npu ynpasneHNeTo 1 KOHTPOsia Ha ropckun teputopun. 18-ta
MexayHapoaHa Hay4yHa KoHdepeHuus ,MeHNnIKMBHT U nHxxeHepuHr '20%, 13-
16 centemBpu 2020, Cosonon, bbwnrapus, CoéopHuk goknagm, CD Tom 1, c.
186-193. ISSN 1314-6327.

PE3IOME

Cratnsta aHanusmpa XapakTepuCTUKUTE Ha CblUeCTByBalUMTE CTaHAAPTM 3a AaHHW B reorpadckute
nHgpopmaumoHHm cuctemn (TMC) 3a ropckuTe TeputopyMM U TeHOEHUMUTE B pPasBUTUETO Ha CoPTyepHuUTe
npoayktn 3a paboTta ¢ NPOCTPAHCTBEHU OAHHM B TFOPCKUsi cekTop. Tasm paboTa npeacrtaesa 6esnnathu TMC
nnaTtgopmMm C OTBOPEH KOA, M3MNOM3BaHW 3a OCUrypsiBaHe Ha AaHHM 3a KOHTPON Ha CbCTOSHWETO Ha ropckuTe
nbTywa. Ha teputopusata Ha KOrosanagHOTO AbpXaBHO ropcko npeanpustne - bnaroeerpag 6sxa pelueHu
npakTnyeckn npobnemm B ropckata MbTHa Mpexa, CBbpP3aHW C HEMPaBWIHO TPaHCMOPTUpPaHe Ha AbpPBECUMHAa
nocpeacteoM UC npunoxeHns. 3a uenta ca W3MNOM3BaHW W WHTErpuvpaHyW MPOCTPaHCTBEHN [JaHHUM OT
HauuoHanHaTta ropcka 6asa gaHHu 1 ot rmobanHun MNMC nnatdopmn. HanpaBeHn ca U3BOAM OTHOCHO HaYMHUTE 3a
HaMmansiBaHe Ha He3aKOHHWTe OeNCTBUSA B FOPCKUTE TEPUTOPWUU, OCUTYPSIBAHETO Ha MOAAPBXKKA U PEMOHT Ha
yBpeAeHuTe ropcku nbtuila, 6asvpaHn Ha uHTerpupaHuTe B cpeda Ha M'MC gaHHw.

ABSTRACT

The article analyzes the characteristics of existing data standards in geographical information systems
(GIS) for forest areas. We identify the trends in the evolution of GIS software products for working with spatial
data in the forestry sector. This work presents free and open source GIS platforms, used for ensuring data for the
control the condition of the forest roads. Practical problems in forest-roads' networks because of the timber
transportation were solved on the territory of South-West State Forestry Enterprise, Blagoevgrad (Bulgaria), by
GIS applications and integrated spatial data from national database and global GIS platforms. We discuss ways
to reduce illegal actions, ensure maintenance and repair of the damaged forest roads, based on the integrated
GIS data.
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30. I8.13. Asenova, M. 2020. Examination of the conditions of forest shelterbelts
in Northeastern Bulgaria using GIS. Xl International Agriculture Symposium
LAGROSYM 2020% Jahorina, October 8-11 2020, Bosnia and Herzegovina,
Book of Proceedings, p. 1049-1054. ISBN 978-99976-787-5-1 COBISS.RS-ID
129999105.

ABSTRACT

The state forest protective belts established in the Dobrudzha plateau (Northeastern Bulgaria) in the early
50s of the last century have had an immense and lasting business and ecological impact. Apart from blocking
winds and decreasing soil erosion, the shelterbelts keep soil moisture, and improve soil fertility and agricultural
yields: thus supporting the sustainability of agricultural activity in the region. Shelterbelts have remained in the
possession of the state even after Bulgaria's political transition to democracy; that ensured that protective belts
(along with their beneficial functions) remained physically intact and at their original geographical locations.
Nowadays shelterbelts’ well-being is affected by property disputes, by illegal logging, and by poor agricultural
management and maintenance of sanitary conditions. One way to decrease the effects of the latter problems is to
introduce a state-of-the-art database software system for managing spatial data of shelterbelts. Using Geographic
Information Systems (GIS) technology, we developed a unified information system for forestry protective belts
based on data from Forest management plan of our chosen forest area (State Forest Enterprise “Dobrich”, district
Dobrich). We classified shelterbelts by type, by development scheme, by tree species and origin, by age, and by
other indicators. We built database queries in GIS environment and obtained aggregated data on the shelterbelts
from the territory of the SFE “Dobrich”. Using automated algorithms, we identified potential sites of illegal activity
and areas endangered by landslides and already affected by flooding or fire. The results of our analysis are the
basis of adequate solutions for the protection of shelterbelts in the district. We have developed thematic and
interactive maps that can be accessed via free GIS platforms. We have improved preparedness and response
speed of forestry organs by integrating our data and tools into their operations. The end result is a boosted
efficacy in the efforts to conserve forest protective belts.

PE3IOME

NsrpageHnte ObpXaBHM MNONe3alMTHU TFOPCKU MOsicM B pervoHa Ha [obpymkaHCKOTO nnato B
CeBepoustoyHa bbnrapus npes nepuoga 1951-1956 roguHa MMaTt OrpOMEH CTOMAHCKM UM TpaeH eKororuyeH
edekt. OCBEH 4e cnupaT CyxoBeuTe W HamansBaT epo3usiTa Ha MNo4yBWUTE, MOACUTE 3agbpXkaT Brarata M
GnaronpusiTcTBaT NNOSOPOANETO Ha MoYBaTa M Nofly4aBaHETO Ha MO-BUCOKM 3eMeaenckn obusm un cnocoberear
3a YCTOMYMBOCT Ha 3emMedenueto B panoHa. [MonesawuTHM nosicn ocTaHaxa ObpxaBHa COOCTBEHOCT cnef
aeMokpatuHuTe pedopmm B Bbnrapus, koeto ocurypy OU3MYECKOTO UM 3anasBaHe B peariHu rpaHvium wu
3ana3BaHeTo Ha (pyHKUMMTE uM. [JHec npobnemnTe B TAX ca CBbP3aHW C MMOTHWU CMOPOBE U HebnaronpusaTHU
Bb3OENCTBUA BCMNEeACTBME OpakoHMepcka ced, JOWO CTOMaHWCBaHE W MOAAbPXaHe Ha CaHUTapHOTO WM
cbCTOsIHME. IHCTPYMEHT 3a HamansBaHeTo Ha edekTa OT Te3n nNpobnemn e BHeOpsiBaHETO Ha CbBpeMeHHa 6asa
OaHHU N codpTyepHa CUCTEMa 3a ynpaBfieHMEe Ha MPOCTPAHCTBEHMTE OaHHU 3a NonesawmTHWUTE nosicn. Ypes
TexHonoruata Ha TUC e u3rpageHa eanHHa MHOPMALUOHHA CMCTEMA 3a MONe3aluTHUTE FTOPCKM MOSICUM Ha
ocHoBaTa Ha gaHHute ot 'CI1 3a mM3bpaHo ropcko ctonaHcTeo (OIC ,Jobpudy®, obnact [Jobpud). Cb3gageHa e
KnacudumkaunmoHHa cxema Ha MnosicuTe MO TUM, CXeMa Ha Cb3daBaHe, OCHOBEH AbPBECEH BMO M Mpousxon,
Bb3pacT u gpyru nokasartenu. B cpega Ha TMC ca dopmynupaHn 3asBkuM KbM 6asata gaHHW M ca NONy4YeHu
crnpaBkM (Tabnmum) C 000OOWEHW [daHHM Ha nonesawuTHUTE TOPCKM Mnosicn OT  TepuTopusita. Ypes
aBTOMAaTM3VpPaHNsl aHanmu3 ce OTKpMBAT MNOTEHUWanHUTE MecTa 3a HE3aKOHHW HaMeCu M HapylleHus 1 ce
OTKpMBAaT MIOLWMWTE, 3acTpalleHn OT CBradulia M 3acerHatm OT HaBOOHEHWs U noxapw. Ypes pesyntatute ot
aHanu3a ce ocurypsiBaT aeKkBaTHW peELUeHUs 3a OnasBaHe Ha Mone3awuTHUTE TFOpPCKM MOosiCM B paroHa.
Pa3paboTeHn ca TeMaTU4HU U UHTEPAKTUBHM KapTu 3a cBoboaHo goctbnHu MMC nnatdopmu u e nocturHata
0onepaTMBHOCT B M3MOM3BaAHETO Ha MHTErpMpaHuTe AaHHW, KOETO BOAM [0 MO-e(PEKTUBHU MEPKM 3a OnasBaHe Ha
nonesawuTHMTE ropcku nNosicu n nogobpsieaHe CbCTOSTHUETO UM.
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PE3IOME

Jlornkata Ha nokanu3auuoHHWsI NPOLIEC U OCHOBHUTE (pakTopu, KOUTO MY BNUSASAT Ca OTAaBHA MPOyYeHM,
HO Pa3BUTMETO Ha TEXHUKaTa M TEXHONOrMMTE Hanara Heroparta cneuuduka no oTaenHN NnpomssBoacTea Aa 6bae
HenpecTaHHO BbB (QOKyca Ha BHUMaHue. M3uyeprnBaHeTo Ha pecypcute, MobunHocTTa Ha paboTHata cuna,
npouecute Ha ypbaHu3aums, YCbBbPLUEHCTBAHETO Ha TpaHCMOpTHaTa MHQPACTPyKTypa M Ha MOrMCTUYHUTE
CUCTEMWU, eNeKTPOHHaTa TbProBusi, TOBa ca BCe PAKTOPU, KOUTO AENCTBAT aKTMBHO M Pa3HOMOCOYHO U epekTbT
OT TAXHOTO B3aMMOAENCTBUE B TEpUTOpPUArneH acnekT BMnusie BbPXY UKOHOMMWUYECKUTE pesynTtatu, NOCTUrHatu ot
mebenHuTe nNpeanpusaTUsi, HE3aBMCMMO OT CPaBHUTENHO MarnkaTa TepuTopus Ha Bbnrapusa. B Team ycnosus
reorpadcknte MHGOPMALMOHHU CUCTEMM Ce sBSIBAT MOAXOAsL, MEeToA 3a W3cnefBaHe W NpeAcTaBsiHe Ha
WHBECTULUMOHHATa MpPUBMEKATENHOCT Ha TepuTopusATa NpW B3eMaHe Ha pelleHue 3a fokanuM3aumsi Ha
npegonpuaTve 3a MPoOM3BOACTBO Ha Mebenu. ToBa e OCHOBHa Te3a M OBWXKELL, MOTMB Ha MW3crneaBaHeTo,
npeacTtaBeHoO B HacTodwara cratua. M3non3saHa e cepusi OT creunanua3npaHn TemMaTWyHW KapTu 3a
npeacTaBsHe Ha HAKOW MHOMKATOPW 3a MHBECTMLMOHHA NPUBMEKATENHOCT, YUSITO CuUMa Ha Bb3dencTBune belle
paskpuTa ¢ MOMOLLTa Ha CTaTUCTUYECKN MeToau. HAKOM OT TAX ca KOHUEHTpauumaTa Ha NPou3BOACTBOTO, BPoAT n
nokynaTenHuTe Bb3MOXHOCTU Ha HaceneHueTo u ap. PanoHnpaHeTo Ha TepuTtopusita Ha bbnrapusa e cbobpasHo
C ohMumManHoOTO agMVMHUCTPATUBHO AeneHune Ha cTpaHata no obnactm (NUTS3 no HomeHknaTypute Ha EC),
KOETO MpaBU BB3IMOXHO W3MOM3BaAHETO Ha MogpobHa cTaTucTudecka wHdoOpMauums, npegocTaBsHa OT
HaumoHanHusa cTatucTMyYeckn MHCTUTYT MO uHAMBMAyarnHa nopbyka. O4vakBaHUAT noneseH pesynTtar OT ToBa
uscregBaHe € yrecHsiBaHe Ha NoKanu3auuoHHust u3bop M HamansBaHe Ha WHBECTULMOHHWUS PUCK 4pe3
n3non3BaHe Ha Bb3MOXHOCTMUTE Ha reorpadckute MHMOPMAUMOHHM cucTemu. onesHocTTa Ha WM3Non3BaHus
NMOAXOA Ce AOMbIiBa OT HEroBarta MPUIIOXUMOCT U NpY Apyrn BMOOBE NMPOU3BOACTBA, YNATO flokanu3aumsi He ce
OOMVHUPpa €QHO3HAYHO OT MECTOMOMOXEHNETO Ha pecypcuTe, nasapute unu apyr aktop u pasnonaraHeTo um
NOANEXWN Ha ONTUMU3ALNS.

ABSTRACT

The logic of the localization process and the main factors that have influence over it have been studied
long time ago, but the development of equipment and technology requires constant focus on its specificity in
individual industries. Depletion of resources, labor mobility, urbanization processes, improvement of transport
infrastructure and logistics systems, e-commerce, these are all factors that act actively and in different ways. How
they interact in territorial terms affects the economic results achieved by the furniture companies, regardless of
the relatively small territory of Bulgaria. In these conditions, geographical information systems are an appropriate
method for research and presentation of the investment attractiveness of the territory when deciding on the
location of a furniture manufacturing enterprise. This is the main thesis and a driving motive of the study
presented in this article. A series of specialized thematic maps was used to present some indicators of investment
attractiveness, whose impact was revealed using statistical methods. Some of them are: the concentration of
production, the number and purchasing power of the population, etc. The zoning of the territory of Bulgaria is in
accordance with the official administrative division of the country by regions (level NUST 3 of Nomenclature of
Territorial Units for Statistics in EU), which makes it possible for the detailed statistical information to be used —
this information is provided by the National Statistical Institute by individual order. The expected positive result of
this study is to ease the localization selection and to reduce the investment risk by using the capabilities of
geographic information systems. The usefulness of this approach is complemented by its applicability to other
types of production, whose location is not clearly dominated by the location of resources, markets or other factors
and their location is subject to optimization.
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PE3IOME

HacTtoswoTto nscnegsaHe ce ¢okycupa BbpXy KOMMIOTbPHU U3crenBaHusi, NPOCTPAHCTBEH U BPeEMEBU
aHanu3 Ha CbCTOSIHWETO Ha ropute, 3acerHatv ot OMOTUYHM 1 abnoTnyHK hakTopu. KOMOMHMpaHn ca pasnuyHmn
codptyepHn CAD u GIS pelueHusi, cBo60aHO AOCTbMHM 6a3n AaHHM 1 TEPEHHO NpoyYBaHe ¢ HaBurauus. MsbpaHa
€ MeTodonorns M TEeXHOMorms 3a OUCTAHUMOHHO M3BNWYaHe Ha AaHHM 3a (PUTOCAHUTAPHOTO CbLCTOSIHWE Ha
rOPCKUTE HacaXaeHus OT caTenuTHu usobpaxeHus. [ocTurHata e aBToMaTnsauusa Ha AedHOCTUTE MO Oona3BaHe
Ha roOpcKUTEe TepuTopuM U BBH3IMOXHOCT Ha OpraHWTe 3a yrpaBneHue W KOHTPONn Aa B3emaT WH(OopMupaHu
peLLeHnsa 1 HaBpeMeHHN MepKX 3a onassaHe.

ABSTRACT
Abstract - The present study focuses on computer research, spatial and temporal analysis of the state of
forests affected by biotic and abiotic factors. Various software CAD and GIS solutions, freely accessible
databases and field survey with navigation are combined. Methodology and technology for remote sensing
extraction of data on the phytosanitary condition of the forest stands from satellite images are selected.
Automation of the activities for protection of the forest territories has been achieved and opportunities for the
bodies for management aHg control and to take informed decisions and timely protection measures.
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Passutneto Ha reorpadpckute nHdopmaunoHHu cuctemmn (MMC) kato TexHonorma n Hayka B Bwnrapus
3anoyBa owle npe3 80-Te rogMHN Ha MUHanWsa Bek. Pa3nuyHu BegomcTBa, KOMMaHWM, Hay4yHW U obGpasoBaTesiHu
WHCTUTYLUMM OCbLUeCTBABAT paboTata cu C MNpPOCTPaHCTBEHM AaHHM B cpega Ha [WC u passuBaT cBou
TEXHOMOrMYHU pelleHns. BbB BucwnTe ydnnuua ce BbBexaatT ydebuu gucumnnuum no TUC. Yyebuute
nporpamu ca ¢ no-obwa unu no-cneumanusvpaHa TemaTtika, cbobpasHo CbC cneundukaTa BUCLLETO YYMIULLE.
MpenogaBaHeto no MC ce n3BbplBa B kaTegpute No mMateMaTuka M MHOPMaTUKa, kaTeapuTe Mo Hayku 3a
3emaTa nnm B Kategpu CbC cneynanuanpaln aucunnimHm, 3a komto NMC e ocHOBEH MHCTPYMEHT 3a nscnegBaHe
B onpegeneHa npegmeTHa obracTt. Heobxoguma e HoBa BM3US 3a pas3BMTMETO Ha obpasoBaTenHusd npouec no
M'MC, koATO Aa OTroBOpU Ha CbBPEMEHHUTE Npeau3BMKaTencTea 3a pabota u ydyeHe oT pasctosiHue. B ctatusarta
Ce MOCTaBAT aKkTyallHN BbNPOCK KOE € pasfnMyHOTO, KakBM ca TPYAHOCTUTE B NpoLieca Ha NpenofaBaHe B YCIOBUS
Ha 34paBHa Kpr3a M KOW Ca Bb3MOXHUTE pELLEHUs

ABSTRACT

The development of GIS as a technology and science in Bulgaria began in the 1980s. Various
departments, companies, and scientific and educational institutions fulfil their work with spatial data in a GIS
environment and develop their own technological solutions. GIS subjects are also introduced in higher education.
The curricula have general or specialized topics depending on the background of the educational institution. GIS
teaching is performed in departments of mathematics and informatics, departments of earth sciences, or in
departments of specialized disciplines where GIS is the main research tool of the corresponding specialized
subject area. A new vision for the development of the GIS educational process is needed to meet the modern
challenges of the remote work and distance learning. This article discuss upon the questions: what are the
differences in the teaching process, what are the observed difficulties, that can be avoided, and how the health
crises trigger finding new teaching solutions..
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PE3IOME

PasBuTneto Ha necotexHu4eckotTo obpasoBaHMe Yy HaC € HauWoHamnHO 3HA4YMMO HayyHO U
obpasoBaTenHo goctuxeHue. To e Aeno Ha npenogasaTenckuTe kagpu, paboTunu oTroBOPHO U BCEOTAAWHO 3a
MOAroTOBKA Ha Kagpu C Jleco-OMonorMdyHa M necoTexXHMYecka HaCOYEHOCT, B Pas3NMyHM BUCLUM yyunuwa B
MUWHanoTo M cera - ArpoHOMO-NIECOBBAHU U FNECOTEXHMYECKU (akynTeTn, Buclw necoTexHMYecKkn WHCTUTYT,
JNlecoTexHudeckn yHuBepcuteT B Codwms. B HavanHuTe nepuogM Ha necoTexHuyeckoto obpasoBaHue
npenogaBaHuTe y4eOHW OUCUUMNIMHU Ca CBbp3aHM C reofesusita u nNpunoxeHusaTa n B obnactta Ha [opckoTo
ctonaHctBo u O3eneHsiBaHeTO Ha HaceneHute mecTta. C pa3BUTMETO Ha HOBUTE HAy4yHU HanpaBneHus U
TEXHOMOrMn ce BKNOYBAT M yd4ebHuTe ancuunnuHn doTorpameTpus M AUCTaHUMOHHM MeToaum u [eorpadpckm
nHpopmaumoHHn cuctemn (MAC) 3a NpuUnoxeHNeTo Ha NPUHLMNUTE 33 OUCTaAHUMOHHO obcneaBaHe Ha 3eneHuTe
CUCTEMU B HACENEHNTE MEeCTa, TOPCKUTE EKOCUCTEMM U OKOMNHaTa cpeaa. JIeKUMOHHUTE KypCcoBe M NpakTUYeckuTe
3aHATUS UMaT 3a Len Cb3fdaBaHe Ha 3HaHusA M hopMMpaHe Ha yMEHUsa Ha CTyaeHTuTe, 6baewm cneumanncTm
necosbau, naHowadTHU apxUTeKTM KU ekono3n B obractta Ha reogesusta, BEpPTUKArNHOTO MnaHupaHe,
doTorpameTpudaTta, guctaHumoHHmTe metogm u MMC.

ABSTRACT

The development of forestry education in Bulgaria is a nationally significant scientific and educational
achievement. It is the work of the teaching staff, who worked responsibly and devotedly for the training of
personnel with forest-biological and forest-technical orientation, in the forestry educational institutions in the past
and now - Agronomy-Forestry and Forestry Faculties, Higher Forestry Institute, and University of Forestry in
Sofia. In the initial period, the study subjects are related to geodesy and its applications in the fields of Forestry
and Landscaping. With the development of new scientific directions and technologies, the subjects
Photogrammetry, Remote Sensing and Geographic Information Systems (GIS) for the application of the principles
of remote observation of green systems in settlements, forest ecosystems, and natural environment are included.
The lecture courses and practical classes aim to create knowledge and form skills of students, future forestry
specialists, landscape architects and ecologists in the field of geodesy, vertical planning, photogrammetry and
remote sensing methods and GIS.
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lopute B Bwvrrapua ca Hag 30 % oT Teputopusta Ha cTpaHaTta. [NpaBunHOTO MM cTonaHWcBaHe W
nogabpXaHeTo UM B A0OPO CbCTOSIHME OCUTypsiBa pasfnvyHUM eKOCUCTEMHM (PyHKUMM M NOM3M 3a OOLLEeCTBOTO.
Bpeoute no ropcknte HacaxaeHusTa HacTbNBaT BCNEACTBME HA BUOTUYHM 1 abnoTuvHu dakTtopu. YecTo Te ca
pe3ynTtaT OT KOMMIEKCHOTO MM B3aMMOZAENCTBME 3aeHO C aHTPOnoreHHusa daktop. KoHcTaTtMpaHute npupogHu
HapyLLIEeHMs U3NCKBAT aKTMBHWN OENCTBMSA 3a u3rpaxzgaHe Ha 6asa faHHK, aHanvMs Ha yBpexaaHusaTa B cpefa Ha
reorpadcku MHgopmaumnoHHn cuctemn (MC), enuMUHUpaHe Ha NopaXeHusiTa U HamarnsiBaHe Ha CTOMaHCKUTE
3aryoun. doTorpaMmeTpu4HMTE METOAN, ANCTAHLMOHHOTO M3cneaBaHe u BHeapsiBaHeTo Ha TMC ca edheKkTMBHM Npun
ONarHoCTUUMPaHEeTO Ha HOBOBB3HUKHANM MNPUPOAHM HapyLIEHMSI B TOPCKM HacaxgeHusi. ABTOMartuavpaHaTta
oueHKa M aHanu3 Ha nopaxeHusaTa 4ype3 MC cbaenctsa 3a CBOEBPEMEHHOTO M YCMELWHO pellaBaHe Ha
nossunuTe ce npobnemu. MpunaraHeTo Ha 0e3NWNOTHUTE neTaTernHuW CUCTEMU 3a Bb3AYLIHO 3acCHEMaHe Ha
rOpCcKN TEPUTOPUM U U3MNOMN3BAHETO Ha OonepaTMBHU AaHHU B FOPCKUSI CEKTOP Yy Hac ce paslmpsiBa C YCKOPEHU
TemnoBe npe3 nocrnegHute roguHn. Heobxoanma e npeueHka 3a npakTudeckata NpunoXMMOCT Ha OaHHUTE OT
6e3nunoTHu netartenHun cucremm (BJ1C) 3a ropckoTo cTonaHcTBO. 3a UenTa ca aHanu3npaHu ekcriepuMeHTarnHu
OaHHW Ha pas3nuyHM O0OeKkTU OT KapTUpaHEeTO WM OLUEHKaTa Ha BuAda W cTeneHta Ha nospeaute ypes 'MIC no
pactepHn gaHHuM oT BJIC B cnyyanm Ha Bb3HWKHANM NPUPOOHW HapyLeHWs nopagn GuoTUYHU M abmnoTUYHU
chakTopu. HanpaBeHu ca n3sBoan n Npenopbkv OTHOCHO LenecbobpasHoCTTa Ha M3NON3BaHETO Ha TEXHUYECKNTE
cpeactBa Ha BJ1C n T'MC npu pelmaBaHe Ha ouTOCaHUTapHU NPobrieMu B ropuTe.
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ABSTRACT

Forests in Bulgaria cover over 30% of the country's territory. Properly managing them and keeping them
in good condition provides various ecosystem functions and benefits for society. Forest damages occur as result
of biotic and abiotic factors. Often they are the result of their complex interaction together with the anthropogenic
factor. Emerging phytosanitary problems require quick forestry interventions to reduce the damage and limit
economic losses. Photogrammetric methods, remote sensing and the implementation of GIS are effective in
diagnosing emerging natural disturbances in forest stands. The automated evaluation and analysis of the damage
through GIS contributes to the timely and successful solution of the emerging phytosanitary problems. The
application of unmanned aerial systems (UAS) for capturing images and the use of UAS operational data in the
forestry sector in our country has been increasing in recent years. The practical applicability of UAS data to
forestry needs to be assessed. For this purpose, experimental data of various study sites was analyzed from the
mapping and assessment of the type and degree of the damage through GIS, based on captured aerial large-
scale color images from UAS in cases of natural disturbances due to different biotic and abiotic factors.
Conclusions and recommendations have been made regarding the expediency of using UAS and GIS technical
means in solving tree health problems.

9 NMy6nukyBaHa rnaBa B KOJSIEKTUBHA MOHorpadus
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CbbpaHn 1 aHanuMaupaHu ca CTPYKTYPHW OaHHW U OaHHW 3a ObPBECHUTE MNPbCTEHUW B NPUPOOHUTE
pesepBatu ,CTeHeTO" n ,boatnH* n kato 6e NpoyyeHa peakuusaTa Ha ObpBeTaTa cneg nospeau (OT neq n BATbP
n noxapu) B pesepsatute ,CeepeH [IxeHgem®, ,CteHeto“ n ,CokonHa“ B HauwonaneH napk ,LleHTpaneH
Bbankan®, Bbnrapusa. Hawarta uen 6Gewe Aa gonpuHeceM 3a pa3bvpaHeTo Ha CTPyKTypHata NPOMEHMMBOCT Ha
HeynpaBsnsBaHuTe cTapu ropu ot Fagus sylvatica B pa3nu4Hu npoctpaHcTBeHV mawabu. B ropckute pesepsatu
,CTeHeTo" n ,boatun® 6axa ycTaHOBEHW MOCTOSIHHWM KpbroBu ydactbuu (1500 m2), obwo cvoTBeTHO 14 1 28
yyacTbka. Tasu pabota e wu3BbpweHa B pamkute Ha  npoekt REMOTE-Primary  forest
(https://www.remoteforests.org/ ) O6wmAT Gpow Ha xuBuTe abpeeTa ¢ DBH>6 cm 3a BcW4YkKM M3crieaBaHn ropcku
yyacTbum Bapupa mexagy 269 (yyactek CteHeto 1) n 367 abpBeTtal/xa (boatuH). O6emMbT Ha XMBUTE ObpBETA €
okono 400 m3/ha, Ha mbpTBUTE cToAWM AbpBeTa 6-20 m3/ha, Ha MbpTBaTa nexawa AbpBecuHa okono 50-70
m3/ha. lNopuTte 6s1xa gOMUHMPaHK OT eBponenckn Byk ¢ manko apyrn Bugose. Ctpyktypata Ha DBH npununyawe
Ha Reverse-J BbB BCWYkM ropu. Bwvspactta Bapupa cunHo, mexagy 100 m 500+ roguHu. Han-Bucokata
KOHLUEHTpaumsa Ha cTapu AbpBeTa € yCTaHOBeHa B ropckus yyacTbk CTeHeTo 1, KbAETO MMa MHOMO AbpBeTa Ha
Bb3pacT Hag 300 roguHn. B yyactbk CTteHeTo 2 npeobnagaeat gbpeeta nog 250 roguHu. B pesepsaTa boaTtuH
umawe nuk ot gbpeeta mexgy 200 n 250 roguHn, kaTo Hamn-ctapute ca Hag 500 roguHn. Crnieg noBpegm
peakuunMTe Ha ObpBeTaTa Bapupaxa cuiHo, ocobeHo cref noxapu CMbpPTHOCTTa crieq noBpeaute Gelle MHOroO
BMCOKa.

ABSTRACT

We collected and analyzed structural and tree-ring data in Steneto and Boatin Natural Reserves and
studied tree response after disturbances (ice and wind damages and fires) in North Dzhendem, Steneto and
Sokolna reserves in the Central Balkan National Park, Bulgaria. Our aim was to contribute to the understanding of
the structural variability of unmanaged old-growth Fagus sylvatica forests on different spatial scales. A grid
permanent circular plots (1500 m2) were established in Steneto and Boatin forest reserves, in total, 14 and 28
plots respectively. This work was done within the framework of project REMOTE-Primary forest
(https://www.remoteforests.org/ ) The total number of live trees with the DBH>6 cm for the whole studied forest
patches ranged between 269 (patch Steneto 1) and 367 trees/ha (Boatin). The volume of alive trees was about
400 m3/ha, of the dead standing trees 6-20 m3/ha, of the dead lying wood about 50-70 m3/ha. The forests were
dominated by European Beech with few other species. The DBH structure resembled Reverse-J in all forests. The
age varied strongly, between 100 and 500+ years. The highest concentration of old trees was found in Steneto 1
forest patch, where there were many trees over 300 years. In Steneto 2 patch dominated trees below 250 years.
In Boatin reserve there was a peak of trees between 200 and 250 years with oldest ones above 500 years. After
disturbances the tree reactions were varying strongly, but were not only releases. There were also suppressions

and especially after the fires the post-disturbance mortality was very high.
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NTY. 279 c. ISBN 978-954-332-166-7. PeueH3eHmu: rpogp. 0-p bopucnas

MapuHos, npocgp. 0-p lNnameH MandxaHcKu.
PE3IOME

YyebHunkbT ,dDoTorpameTpusi M AUCTAHUMOHHM MeToau“ e npedHasHadeH 3a CTyaeHTuTe OT
cneunanHoctute ,[OpcKko cTonaHCcTBO®, ,EkonorMs n onassaHe Ha okofnHaTta cpefa“, JlaHgwadgTtHa apxutekTypa“
n ,YCTOMYMBO ynpaBrieHNWe Ha MnouBeHUTe pecypcu” npu JlecotexHmdeckus yHuBepcuteT, Codus. MaTepmansT,
BKIIIOYEH B HEro, € B CbOTBETCTBUE C MporpamuTe Ha KypcoBeTe ,doTorpameTpus U AUCTAHUMOHHW MeToau®,
.PoTOorpameTpmss ¢ AUCTaHUMOHHM MeToau W reofesms’, ,[UCTaHUMOHHM MeToaAM Ha KapTtorpadupaHe® wu
~ANncTaHunoHHn metoam n MMC*. PasrnegaHu ca onpefeneHn BbMpocuM OT OCHOBUTE Ha dpoTorpameTpusita u
ONCTaHUMOHHUTE MeToaM, HEODXOAMMM 3a pellaBaHe Ha pasnuMyHM 3a4ayun Ha ropcKOTO CTOMAHCTBO, eKonorusita
1 nangwadTHata apxuTekTypa ¢ nomoLta Ha aepodOTOCHUMKM U CMbTHUKOBU M306paxkeHns. BkntoyeHn ca u
enemMeHTn OT umdposaTa doTorpameTpus. M3noxeHn ca OCHOBUTE Ha CbBPEMEHHUTE MEeToAM M CPpeacTBa 3a
nonyyaBaHe W W3NON3BaHe Ha WH(OpMauMs Ha 3eMHaTa MOBBLPXHOCT OT AEpPOKOCMUYECKN U306paxeHus.
3HaunTenHo MsCTO € OTAEeNeHO 3a TEeOPEeTUYHUTE OCHOBM Ha AelmdpupaHeTo Ha aepoKOCMUYECKM
n3obpaxeHms. N3TbkHaTM Ca BBH3MOXHOCTUTE 3a pellaBaHe Ha KOHKPETHM 3agadm B obnactra Ha ropckoto
CTOMaHCTBO U ONa3BaHETO Ha OKoNHaTa cpefa yYpes3 oTorpameTpust U AUCTAHLMOHHU MeToau. YUYEOHUKBT MOXe
Oa Obge wma3nonsBaH kakTo OT cneuuanucTute, paboTewm B MNOCOYEHUTE Mno-rope obnactn, Taka M oT
cneumanucTu B Apyrm obnactu Ha HaykaTta 1 npakrukara.

ABSTRACT

The tutorial “Photometry and remote sensing” is intended for students from the specialties “Forestry”,
“Ecology and environmental protection”, “Landscape architecture” and “Sustainable management of soil
resources” at the Forestry University, Sofia. The material, included therein, is in compliance with the program of
courses “Photogrammetry and remote sensing”, “Photogrammetry with remote sensing and geodesy’, “Remote
sensing on cartography” and “Remote sensing and GIS”. Certain questions are explored from the basics of
photogrammetry and remote sensing, necessary to solve various problems of forestry, ecology and landscape
architecture with the help of aerial photographs and satellite images. Also included are elements from digital
photogrammetry. The foundations of modern methods and means for obtaining and using information on the
Earth's surface from aerospace images are explored. Considerable space is devoted to the theoretical basis for
deciphering aerospace images. There are emerging opportunities to solve specific problems in the field of forestry
and environmental protection through photogrammetry and remote sensing. The tutorial can be used both by
specialists working in the fields identified above, and by specialists in other fields of science and practice.

E24 Ny6nukyBaHO yHUBEpPCUTETCKO y4eOHO nocobue

38. E24.1. AceHoBa, M. 2023. PbkoBoacTtBo 3a pabota ¢ Maplinfo Professional
npu paspabotka Ha npoekt no NMC. bbnrapcka, nbpBo M3gaHue, ABTOPCKM
konwn (8 ctp./1800 3H./cTp.): 7. ISBN: 978-619-7703-31-3. PeyeHaeHmu: rnpog.
0-p KOnuH Hukonoe Tenenues, dou. 0-p Padka Neopauesa Konesa

PE3IOME

PbkoBoacTBOTO 3a paboTa cbe codTyepHusi npoaykt Maplinfo Professional npyn paspaboTka Ha NpoekT no
avcumnnuHata ,eorpadpckn nHopmaunoHHu cuctemm” (MMC) cbabpKa OCHOBHM Temu 3a paboTa ¢ rpaddnyHn u
HerpaguyHM gaHHu B cpeda Ha [UIC. PbKOBOACTBOTO € npegHasHayeHo 3a CTYAEeHTUTE OT CheuuariHOCTU
.l OpCKO cTonaHcTeO®, JlaHawadtHa apxuTtektypa“ n ,Ekonorns n onassaHe Ha okonHata cpepa“ Ha JITY no
y4ebHuTe pgucuunnuHm Teorpadckm uMHPOpMaumoHHu cuctemn”, TUC u  gucTaHUMOHHM MeToau” U
,Cneuvanuavpanu npunoxerus Ha M'MC*. MNpednoxeHUsT matepuan 3a ynpaxHeHus u paspaboTka Ha NPOEeKT
ocurypsiea Ha Obaelinte cneumanncT ycBosiBaHe Ha MpakTUYeckn ymeHusi 3a paboTa CbC cneumanuampaHiu
6a3u gaHHu Ha TMC. OcHoBHa uen e Te ga nNpuaobusaT 6a30BKM 3HaAHWS U ONUT 3a pa3paboTka Ha NPOEKTU 3a
ropcku, 3emepgencku m ypbaHusupaHu Teputopum cbc cpenctBata Ha [UC, kouto ocurypsiBaT onTumarHo
n3non3saHe Ha MPOCTPAHCTBEHUTE OaHHU 3a M3credBaHe Ha ropckute ekocuctemu u naHgwadtv. N3bpaHuat
MeToq 3a npeacTaBsHE Ha pPasfuMyHUTEe TEMW B PBLKOBOACTBOTO € €AHOBPEMEHHO OMNuCaHWe Ha rnaBHuUTe
MEHI0Ta, KOMaHaM N UHCTPYMEHTU Ha codpTyepa v npuraraHe Ha ePeKkTMBEH TEXHOMOMMYEeH NoaxoAd 3a nocTuraHe
Ha KOHKPETHO MOoCTaBeHa Len 1 pelleHre Ha 3aada, KOATo e eneMeHT OT 3aJaHueTo 3a ydebeH npoekT. B3eto e
nog BHMMaHue, Ye obydyaemute CTyOeHTM umart 0a3oBM KOMMIOTbPHM YMEHMS U ca HadvHaewwu B paboTtaTta C
TexHonorudata Ha MT'MC.

24



ABSTRACT

The manual for working with the software product Mapinfo Professional of developing a project in the
discipline “Geographic Information Systems” (GIS) contains the basic topics for working with graphic and non-
graphic data in the environment on GIS. The guide is designed for students from the specialties “Forestry”,
“Landscape Architecture” and “Ecology and Environmental Protection” at University of Forestry on the academic
disciplines “Geographic Information Systems”, “GIS and Remote sensing” and “Specialized Applications of GIS”.
The proposed material for exercises and development of the project provides future specialists with the
assimilation of practical skills for working with specialized spatilal databases on GIS. The main objective is to
acquire basic knowledge and experience for the development of projects for forest, agricultural and urbanized
territories with GIS, which provide optimal use of spatial data for the study of forest ecosystems and landscapes.
The chosen method for presenting various topics in the manual is the simultaneous description of the main menu,
commands and tools of the software and the application of an effective technological approach to achieving a
specifically set goal and solving the problem, which is an element of the assignment for the learning project. It is
taken into account that the students being taught. have basic computer skills and are ready to work with the
technology of GIS.

39. E24.2. AceHoBa, M., P. Konesa, M. [aHaunosa, C. CtosHoBa. 2023.
PbkoBoacTBO 3a ynpaxHeHus no reogesuns. Coduma: MsgaTtencka kbwa npu
JITY. 165 c. ISBN: Astopcku konu (8 ctp./1800 3H./cTp.): 15. PeueH3eHmu:
npog. 0-p KOnuH Hukonoe Tenenues, dou. 0-p [epzaHa AHmMosa. (nog
neyar).

PE3IOME

PbKoBOACTBOTO MO reofe3unst e npegHa3HayeHO 3a ctygeHtute ot JITY ot cneumanHocTtute ,[opcko
cronaHcTtBo®, JlangwadtHa apxutektypa“ u ,Ekonorma mn onassBaHe Ha okonHata cpega“. [peanoxeHus
mMatepuan 3a yrnpaxHeHus 1 y4ebHa npakTvka no reogesvs umar 3a uen Aa gagaT Ha 6baewute cneunanvcTtu
3HaHWSA U YMEHWS 3a U3BBbPLUBAHE Ha reofe3vyeckn u3MepBaHusl, n3dncneHns n padota ¢ Tonorpadcku nnaHoBe
N KapTU M FOPCKOCTOMAHCKU kapTu. CTygeHTUTe nony4vaBaTt MNPakTUYEeCKM YMEHUS 3a USNOCTHO MOMi3BaHe Ha
OaHHM M reofesnyeckuTe nnaHoBe M KapTv M paboTa CbC crneumanuM3MpaHuTe AaHHU U KapTu B obnacTtta Ha
NecoycTPOMCTBOTO, JTIOBHOCTOMAHCKaTa AEWHOCT, FOpCKMS TpaHCnopT M cTpouTencrso, bopbata ¢ eposuaTa,
npoTMBOMNOXapHaTa AEWHOCT, BEPTUKANHOTO MMaHupaHe Ha TEepuTopuMM B HAceneHuTe MecTa U MNapKoBeTe,
KapTupaHe M u3crnedBaHe Ha ropcKMTe ekocucTemMm n naHawadTv. PBHKOBOACTBOTO MOXE [a Ce M3Mnonsea oT
ctyoeHtuTe B JITY npu uM3ydaBaHe Ha reofesvMyeckute OUCUMMIMHA U NpW  LANoCTHATa opraHusauusa u
nnaHupaHe B ropCcKOTO CTOMAHCTBO, €KONOrUsiTa M naHgwadTHaTa apxXuTekTypa, HO MOXe [a ce MU3norssa UM oT
NECOMHXEHEPU N TEXHULM B NpaKTM4eckaTa UM AEeNHOCT.

ABSTRACT

Geodesy tutorial is focused for students of University of Forestry on specialties “Forestry”, “Landscape
architecture” and “Ecology and environmental protection”. The proposed materials for exercises and educational
practice on geodesy are aimed at giving future specialists knowledge and skills to carry out geodetic
measurements, calculations and work with topographic maps and plans and cadastral maps. Students acquire
practical skills for the holistic use of data and geodetic plans and maps and work with specialized data and maps
in the field of forest management, forerst road, transport and construction, fight against erosion, fire activities,
vertical planning of the territory in settlements and parks, mapping and research on forest ecosystems and
landscapes. The guidance can be used by students of University of Forestry when studying geodetic discipline
and in the overall organization and planning of forestry, ecology and landscape architecture. But it can also be
used by forestry specialists in their practical activities.

07.02.2024 CbcraBun:
/pou. a-p Mapusa AceHoBa/
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