PE3IOMETA HA ITYBJIUKALIMN HA AOL. A-P CTOAH HEJJKOB
3A YHYACTUE B KOHKYPCA 3A JOUEHT

Nedkov, S. 2011. Landscape Structure and Ecosystem Services of Etropole Municipality. In:
Zhelezov, G. (Ed.) Sustainable development in mountain region: South Eastern Europe,
Springer, 85-94. ISBN: 978-94-007-0130-4

The chapter represents an approach to investigate the landscape structure on municipality level
and the possibilities of using it for the valuation of the ecosystem services. Landscape
differentiation of the area was investigates using GIS based model. The most important ecosystem
services of the Etropole municipality are provided by the forest landscapes. Only 27% of their
total value belongs to the provisioning service, which is the most used at present. The importance
of their regulation services, especially the regulation of the flood risk will increase in the future
because of the climate change. The valuation of ecosystem services is considered as an important
and useful activity for the achievement of sustainable development. It gives the opportunity to
involve some resources and services, which are usually ignored in the process of regional
planning. Further progress of the valuation and assessment methods will improve its preciseness
and reliability.

1.2 Huxomnosa, M., HeakoB, C. 2012. PucksT or HaBoguenus. ' MIC moaenupane Ha IpOMEHUTE
B OKOJIHAaTa Cpejia 3a OlleHKa Ha omacHocTTa oT HaBojgHeHus. U3a. TepAPT. C. 245. ISBN
979-954-9531-16-9.

HapacTtBamoro BHHMMaHMe Ha Hay4dHaTta OONIHOCT KbM IpeAU3BHUKATENICTBATA
MPOU3TUYAIIU OT TJIOO0AIHUTE MPOMEHH BCE IMOBEYE C€ KOHILEHTPUPA BBPXY KIMMATHUIHHUTE
MIPOMEHU M OTIACHUTE TIOCIIEICTBUS OT TSAX 32 HACEJICHUETO Ha 3eMsTa. B pesynrar ot rimobanHoTO
3aTOIUIIHE HapacTBa CHIBPKAHUETO HA Bjlara BbB BBb3[yXa W ce HaOIIOJaBa yCKOpSBaHE Ha
MPOLIECUTE BbB BOJHUS KPBrOBpaT, U3pa3sBallo CE B IPOMEHH B PA3NPOCTPAHEHUETO, YECTOTATA
Y MHTEH3UTETAa Ha BajieXXHUTe. B cineacTBue Ha TOBa ce OYaKBAT U3MEHEHHs B IPOCTPAHCTBEHO-
BPEMEBHUTE M3MEPEHHUS Ha PECYypCUTE OT MpPsACHA BOJAa M PECHEKTUBHO HA BCHYKH COIMAJIHO-
MKOHOMMYECKH JIEHHOCTH CBBP3aHU C TAX. BBOPEKH pasiMuHUTE MHEHUS 110 BBIPOCA JAJIH
HapacTBa pUCKBT OT HaBOJHEHU B EBpomna u B bearaps nim He, CbC CUTYPHOCT MOKE Jla Ce Kaxe,
4ye ¢ IIPOMEHUTE Ha KJIMMATa, YECTOTATa M Pa3pyIIUTEIHUS MMOTEHIMAI HAa HAaBOJAHEHMSTA CBHIIO
uie ce npomeHsT. Hapen ¢ ToBa, IpOMEHUTE B 36MEMNOJ3BAaHETO, UKOHOMHUKATA U YIIPABIEHUETO Ca
cpen Hal-BaXHHUTE (aKTOPH 3a POPMHUPAHETO U BETUYMHATA HA OIMTACHOCTTA OT HABOIHEHHUS.

Ta3u kHMTa MMa 3a e J]a 3a03Hae YUTATeNs ¢ MPOIEChT HA aHAJIM3 M OIICHKA Ha pUCKa,
KapTorpadupaHeTo W TPUIOKEHHETO Ha reorpadckute HMHPOPMAIMOHHM CHCTEMH U Ha
MPOCTPAHCTBEHOTO MOJENIMpaHe 3a MOCTUTaHE LEIUTEe Ha HHTEPIPUPAHOTO YIpaBIeHUE HA PUCKa
oT HaBojgHeHHs. CrieIaTHO BHUMAHKUE € OT/ICJICHO Ha BJIMSHUETO Ha reorpadckute GakTopu Ha
cperata BBpPXY OINACHOCTTa OT HABOJIHEHUS. [IpeacraBenuTe B KHUTaTa NpUMEpPH 3a
npuwioxennetro Ha naBa Mozaena, SWAT u KINEROS, 3a nBa peunm OaceiiHUM C pasiudHa
roJIEeMUHA, WIIOCTPUPAT BB3MOXKHOCTHTE 32 NIPHIIOKCHHE HAa CHbBPEMEHHHUTE T€OMH()OPMAITMOHHH
TEXHOJIOTUU B YNPABJICHUETO HA 3aCTPAIICHUTE OT HABOJHECHUS TEPUTOPHUH B PEUHUTE OAcCEelHU B
boearapusi. AHanMU3BT Ha PHCKa € W3BBPIICH Bb3 OCHOBA HA PE3YJTATHTE OT M3CIECABAHUATA HA



aBTOpUTE, MPOBEJECHN B PAMKHTE Ha HAKOJIKO M3CJIEZOBATEJIICKH MPOEKTa IO MpobiieMaTHKaTa B
neproga 2004-2011 r.: “Use of Landscape Sciences for the Assessment of Environmental
Assessment” (NATO CCMS - 2004-2006 r.), “Ilpunoxenue Ha mozena KINEROS 3a
oIpejeNnsiHe Ha 3aCTPAllICHUTE OT HaBOJHEHUS TEPUTOPHH B KPUTHYHHU y4acThIM OT OaceifHa Ha
p. Manku Mckbp” (MHUHUCTEPCTBO Ha Jbp’KaBHATa MOJIUTHKA Ipu OenctBusa U aBapuu — 2007-
2008 r.) u ,Ilpunoxenre Ha 'MC 1 mpocTpaHCTBEHO MOJAETHpPAHE 3a MHTETpHUpaHa OLIEHKA Ha
JMHAMUKATa HAa PUCKOBHUTE MPOLECH U SBJICHUS B IUIAHWHCKU BopocOopu Ha Llentpamna Crapa
wianuHa”, (MuHHCTEpPCTBO Ha 0Opa3zoBaHueTo u Haykara — 2009 — 2011 r.).

I'nasa nwvpsea mipenocTaBsi MOAPOOHA M cUCTeMaTH3UpaHa HWHGOpPMAaLUs 3a CHIIHOCTTa Ha
W3CTIe/IBAHUATA HA PUCKA OT MPHUPOJHU OCACTBHS M B YAaCTHOCT HA PHUCKA OT HABOJHEHHS B
peunute Oaceitnu. M3scHEHM ca MOHSATHUHHMUAT amapaT, ChIIHOCTTAa Ha aHajW3a M OICHKAaTa Ha
OMAaCHOCTTA, CKCIMOHMPAHOCTTa M PUCKA, BUJOBETE HABOJHCHUS W KiIacupukanuure Ha
XUApoJoXkKuTe OenctBus. CriennarHO BHUMAHWE B Ta3W IJIaBa € OTJEJNICHO HA Ch3JIaBAaHETO Ha
KapTH Ha PUCKa OT HABOJHEHUS, B T.4. KAPTH Ha 3JIMBAEMUTE TEPUTOPUH, HA YA3BUMOCTTA U Ha
MOTEHIMAIHUTE [eTH. Ta3u uHpopMmamnus € MOAHECeHA B CHOTBETCTBHE C HaW-aKTyaJHHTE
NOJUTHKY 32 YIIpaBJIeHHEe Ha pHCKa OT HaBOAHEHHUs B EBpomeickus chbio3 M B Hamlata CTpaHa,
KOUTO ca MOJpOOHO MpeACTaBeHW M aHalu3upaHu. Pasrienanu ca pas3iaudyHd MOJENd 3a
aJIaliTUpaHe Ha YNPaBJIEHUETO HA PUCKa OT HABOJHEHHs KbM KIMMATUYHHUTE IPOMEHH. 3acerHara
€ W Temara 3a IJI00aJHUTE MPOMEHH W PETHOHATHHUTE acCHeKTH Ha pHCKa OT HaBOJHEHMS.
AHanu3bT € M3BBPIIEH Bb3 OCHOBA Ha pE3YyJTATUTE OT peaula Hay4yHO-H3CIIEeI0BaTENICKU
npoekty, (CLAVIER, PESETA, PRUDENCE u np.), punancupanu ot EBponelickata komucus u
PamkoBuTe nporpamu Ha EBporneiickus ¢pro3. [1o ctaTucTHYeCKH TaHHU OT Pa3InYHU U3TOYHHUIIN
ca OYepTaHH PETMOHAJIHHUTE acTeKTH Ha pUcKa OT HaBoaHeHUs B EBpomna u B bwirapust.

I'nasa émopa e GoxkycupaHa BbpXy TeMaTa 3a MOJICJIMPAHETO Ha pUCKa OT HaBoaHEeHHs. B
Hesl ca pasrie/laHd HaKpaTKO HAKOM OT HAal-M3MOJI3BAHNTE XUIPOIOKKH U XUIPABIUIHUA MOJIEIIH,
W3MOJI3BAaHM 32 OIIGHKAa HAa pHUCKAa OT HaBogHeHHs, kakto M Hikou [MC mnpumoxeHus 3a
xuaposnoxko mozaenupane, (AGWA). IlpenocraBena e I1ieHHa mpakThuyecka WHOOpMaIus 3a
TAXHOTO U3I0JI3BaHe ¢ KOHKpeTHU npumMepu 3a moaenupane ¢ KINEROS u SWAT. Otneneno e
CIELMATIHO MACTO U HA TeMaTa 3a KaJIMOpUpPaHETO U TOUHOCTTA Ha MojenuTe. Ta3u riasa 1e € oT
110J132 32 CIIEUAIMCTUTE, KOUTO UCKAT Ja paboTAT ¢ Te3u MoJenu. B Hes aBTopure ca cnioaenuin
JUYHUSI CH OMUT U MBTAT MO KOWTO T€ CaMUTE ca MPEOAOJENIH HIKOM OOEKTUBHHM TPYIHOCTH,
CBBP3aHU C MPUITIOKEHUETO UM.

Tpema 2naéa ce CbCTOM OT JABE 4YacTU. B TAX aBTOpuUTE HpPENCTaBAT PE3YIATATUTE OT
npuinoxkenuero Ha napara monena, SWAT u KINEROS, 3a koHKpeTHH pedHH OaceliHu B
boearapusa. B mepBata yact e npeacraBeHo mojenupane upe3 SWAT u oneHka Ha pucKa OT
HaBOJHEHUS B OaceiiHa Ha p. SIHTpa, a BB BTOopaTta 4act e mpuioxkeH moaensT KINEROS 3a
MaJIKi TUTAaHWHCKH BOJOCOOpHW OoT OaceitHa Ha p. Manku Mckwsp. U B aBeTe WacTu € OTAeNeHO
BaXHO MSCTO Ha BIJIMSHUETO Ha reorpadckure (akropu M Ha TAXHATA JAMHAMUKA B PEUHUS
OaceiiH, BbpXY OINACHOCTTAa OT HaBOJHEHHUs. M3sicHeHa € possita Ha pa3Mepa Ha pedHust OaceiiH
npu n30opa Ha MoAXoasdn] Mojen. V3BbplleH e aHajlu3 Ha BIMSHUETO HAa 3€MHOTO IMOKPHUTHE
BBPXY PEYHHUs OTTOK IIPH Pa3IUYHU CLIEHAPUU 3a pa3BUTHE Ha TepuTopusaTa. HampaseH e onut 3a
MOJIelIMpaHe Ha BJIMSHUETO HA KIMMAaTUYHHUTE NPOMEHM BBPXY ONACHOCTTa OT HABOJHEHUS 3a
IUIAaHUHCKU BOJOCOOpU OT ceBepHUTE CKJIOoHOBe Ha Crapa muiaHuHa. JleMOHCTpupaHu ca
BB3MOXKHOCTUTE Ha T€OMH(OPMAIIMOHHUTE TEXHOJIOTHMM 3a ONpe/eNsHe Ha 3acTpalleHUTE OT
HABOJHEHUS TepuTtopuu B OaceitHa Ha p. SIHTpa. BB3 OCHOBa Ha pe3ynTaTuTe OT MOJENa
KINEROS e cp3maneHa kapra Ha KamanmuTeTa Ha JaHIMIa(QTUTE A2 OCUTYpPSIBAT €KOCUCTEMHHTE
YCIIYTH CTIOCOOCTBAIM 32 HAMAJIsIBAaHE HAa OMACHOCTTa OT HaBOJAHEHUs. B Ta3u rmaBa aBTOpHUTE Cca
Ce ONUTAIM Ja JEeMOHCTPHUpAT MPAKTHYECKOTO NPUIOKEHHE HAa OCHOBHUTE TEOPETUYHU



IOCTAaHOBKM 32 aHAJIM3a M MOJEIMPAaHETO Ha pHCKa OT HABOJHEHHs B peyHUTE OaceilHw,
pasriiefjany oJIpoOHO B IMbPBUTE JIBE TJIaBU HA KHUTATA.

Koiues, 1., HukonoBa, M., Yonakosa, 3., HeaxoB, C. 2009. 3amMbpcsiBaHe C TEXKU METAIN B
OaceitHa Ha p. Manku MCKkep OpM HABOAHEHHS M DPEYHM NpHIDKIanus. [lousosnanue,
azpoxumus u exono2us, Ka. 2. 78-95.

I'moGanuuTe MpPOMEHM W W3MEHEHHWETO Ha KJMMaTa Tpe3 MOCIEeTHHUTE ICCEeTHICTHUS ce
u3pa3sBaT BCE IO-YECTO 4Ype3 €KCTPEMHHM CTOWHOCTH HAa METEOPOJIOTUYHHUTE EJIEMEHTH M Ha
CBBP3aHUTE C TSAX OMACHU MPHUPOJHU SIBICHUS KaTO Oypu, OOMIIHU BaJie)KH W HABOJAHEHHUs. Te oT
CBOSI CTpaHa UWMAaT KOHKPETHU EKOJIOTMYHHM H3MepeHusi. Pe3ynraTuTe OT HaM JOCETallHU
m3cnensanus (Brewer, P., M. Nikolova and al., 2005) moka3Bat, ue B bbarapus ce Habm0maBa
eIMH 100pe M3pa3eH TPEH] Ha HapacTBaHE HAa OpOsi HA TOJIEMUTE HABOJAHEHHUS NPE3 MOCICTHNUTE
JlecCeTUsIeTrs, B T.4. U B PeYHH OaceiHH CHJIHO HATOBAapEHU C M3TOYHUIM HA 3aMbPCSIBAHE C
TEXKHU MeTaJi, KakBUTO ca OacelinuTe Ha pekute Mckbp u Orocra oT ObATapCKUTE MPUTOLIN HA P.
JynaB u moBedeto peuHu Oacelinu B FOna bwiarapus. AHaaum3bT camMo Ha TpU MpoOH OT
OaceitHa Ha p. Manbk Mckbp 3a chabpKaHUE HA TEKKHA METAJIA B 3aJIMBHUTE TEPACH B3ETH Ipe3
centeMBpu 2004r. moka3BaT KOHIEHTpauuu Ha Mea MHorokpatHo Haj ITJIK 3a mousu, no 2000
mg/kg, a KOHTpoJIHO poOoHabKUpaHe B ChIIUTE TOYKU B Ha4ajaoTo Ha toau 2005T., cien roasiMoTo
HaBoJIHEHHe B OaceilHa Ha pekaTta Ha 24-25 mail 2005, mnoka3zaxa KOHIIEHTpallUd HAa Mel B
HAHOCHUTE OTJIOKEHUs1 0T Bucokute Boau Mexay S00 u 3900 mg/kg B 100% ot npodute. Tesu
JTAaHHM, KaKTO M M3CJIe/IBaHUATA HA PYTH YYEHH U ekcriepTd B Tazu obmact (Dennis, 1., Macklin,
M., Coulthard, T. and Brewer, P., 2003; Bird, G. et al.2003; Bozhilova, P. 2001; Bogdanov, B.,
1982) nakaspar, 4ye HABOJHEHHUSATA U CBBP3aHUTE C TSIX €PO3Hs M MPEHOC HA CEIUMEHTH BOJSAT 10
MUTpAIs HAa TEKKUTE METAJIH M MOBHIIABaHE Ha KOHIIEHTPALMUTE UM B 3aJIMBHHUTE TE€pPAcH Ha
OaceliHu, B KOUTO MMa CTapyu WU JACHCTBAIM M3TOYHHIIM HA 3aMbPCSIBAHE C TEXKKH MeTaiu. B
OaceiiHUTE Pa3IoJIOKEHH B TJIAHMHCKUTE palilOHHW, KaTo To3W Ha p. M. Mckbp, UMEHHO B Te3H
yUYacTBIM € ChCPEAOTOUYEHA M CEJICKOCTONAHCKaTa M yCTPOHCTBEHA NEHHOCT Ha MpUIIekKalluTe
HaceleHH MecTa. ToBa TM NMpaBH YSA3BUMH €IHOBPEMEHHO M OT PHUCKAa OT HABOJHEHUS WU OT
CBI'TCTBAIIMS TH EKOJOTHMYEH PUCK OT 3aMbpCSBaHE Ha CEJICKOCTOMAHCKAaTa MPOAYKIHS U
BOAMTE C TEXKHM Meranu. Cuumrame, ye M3CIEIBAHETO HAa BpPB3KaTa MEXJy TE3H JIBa OCHOBHU
M3TOYHMKA HAa PUCK 3a HAcelleHWeTo B OaceiiHa Ha p. M. Mckbp W KapTUpaHeTO Ha Haii-
3aCTpallIeHUTe TEPUTOPUU MO OTHOUICHHE Ha TAX JlaBa HE CaMO KOHKPETHH MPAKTHYECKU
pe3ysTaTH 3a ONTHUMHU3HUPAHE Ha 3eMETNOI3BaHETO B palioHa Ha M3CJIEBAHETO, HO U AOMPHUHACS 3a
M3SCHSABAaHE Ha TEOPETHYHUTE OCHOBU HA M3CJENBAHUATA B Ta3W OOJACT U 32 BB3MOXHOCTHUTE 32
MO-JETAIHO MPOydYBaHE Ha MpolOiieMa B [sAjaTa cTpaHa. 1oBa HM3CiIeJBaHE WMMa 3a el Ja
YCTaHOBHU pOJISiTA Ha PEYHUTE MPUMKAAHUS U HABOJAHEHHUS 32 3aMBbpPCSBAHETO HA 3aJIMBHUTE
Tepacu Ha p. Manku VICKbp ¢ TEXKH METaJld U J1a OLEHU EKOJOTMYHHs PUCK B 3aCTPAILICHUTE
y4YacThIIU C OTJIe] ONTUMU3MPAHE HA 3€MEIOJI3BAHETO B IPAHUIIUTE HA peYHUs OacelH

Henxos, C. 2010. ITpupoaHu yCJIOBHMA 3a pa3BUTHUE Ha BejocuneneH Typu3bM B CTpanipka.
Ipobaemu na Ieoepacdusma, 1-2, 77-84.

BenocunequusaT Typu3bpM (BEIOTYpU3BM) € €IHO OT OBP30 pa3BHBANIMTE CE HANPABICHHS B
pekpearoHHaTa JedHocT. [Ipe3 ToclemHOTO JeceTWseTHe BCe IOBeYe aBTOPH OOpbBIIAT
BHUMaHHE Ha TO3M HOB BHJ TYpH3bM. HapacTBamoro 3HaueHHE Ha BEJOCUIEIUTE KaTo
TPAHCTIOPTHO W PEKPEalMOHHO CPEACTBO ce pasriexaa B paborata Ha Ritchie (1998),
B3aMMOBPB3KUTE MEXIy TpaHCHopTa M Typu3sMbT ca wusciaensanu oT Lumsdom (2000),



IUTAHUPAHETO Ha PEKpEealMOHHUTE JEWHOCTH CBBP3aHU C TO3U BUJ TYpU3BM C€ TUCKYTHpa B
paspabotkata Ha Mason & Leberman (2000). BenotypusmsT ce nedunmpa xKaTto AEHHOCT, MPH
KOSITO B OINpPENEICH eTam OT IEepHoja Ha TMOYHMBKA TYPUCTUTE H3IMOJI3BAT BEJIOCHIIEH KaTo
CPEICTBO 3a MPUJBIKBAHE M TO CE SIBSBAa BakHA 4acT OoT Tazu noumBka (Ritchie, 1998). Tora
ornpeneneHue HaOmsAra Ha (pakTa, 4e BeJOTYPU3MBT € M0-CKOPO ChII'BTCTBAINA YAacT OT MOYMBKATa
Ha XOpara, a He OCHOBHa JerHocT. [Ipe3 mocnennuTe roguan 06aye ¢ pa3BUTUETO HA TO3H BHI
JICMHOCT HapacTBa OpOST M HA MBTYyBaHHITA C OCHOBHA IIEJ BEJIOCUIICACH Typu3bM. B cTpanute
ot 3anaaHa EBpoma 3a ToBa ca ch3majeHH OJArONpUsATHU YCIIOBHS, KaTO CE€ 3allo4HEe OT J00pe
YCTPOCHUTE U MapKHpPAaHU BEJOCHUIICHH aJ€H W C€ CTHTHE 10 CIEIUATHUTE OTAEJCHHS BBHB
BIIAKOBETE 3a MpEHACsHEe Ha BEJIOCHUIIE N, OJarojapeHrue Ha KOeTO 0COOCHO Mpe3 JIETHUTE Meceln
Ta3W JeHHOCT mpupobuBa macoB xapakrep. Ilpm ToBa momokenne Ha (GoHA HA BCE IIO-
3acuiIBalllaTa ce KOHKYPEHIUS B TYPUCTUYECKHUS OpaHII BEJIOTYypU3Ma MOXKE J1a ce MPEBbPHE BHB
BaXHO NPEJUMCTBO Ha bbiirapusi B KOHKypeHIMATa 3a NMPUBIMYAHE HA 3araIHOEBPOINEUCKUTE
Typucti. ChUeTaHHETO OT MHOTO J100pe 3ama3eHa MPUPOAHA Cpesa, HAJIMYUETO Ha ToyisiM Opoi
KyJITYPHO-UCTOPUYECKH 3a0€NIeKUTETHOCTH M HEeToCpeICTBeHaTa 0,1130CcT 10 YepHo Mope mpaBu
paifonbT Ha CTpaHKa eJHO OT MecTaTa ChC CEpHO3EeH MOTEHIIMAN B TOBa oTHOLIeHHe. OCHOBHATa
IleJ1 Ha HacTosIaTa paboTa e Ja MPeICTaBU €IUH MOAX0]] 32 OICHKA Ha MPUPOJHUTE YCIOBHS 32
Pa3BUTHETO HA BEJIOTYPU3bM B Ta3u YaCT HA CTpaHaTa.
Ha 6a3ara Ha U3BBPIICHOTO U3CIIEABAHE MOXKE Jla C€ HApaBy U3BOJA, Y€ MPUPOJIHUTE YCIOBUS 32
pa3BUTHE HA BEJIOCUIIEACH TYypU3bM B pailoHa Ha CtpaHmka ca OnarompusitHH. [IpumoskeHnarta
METOJMKa 3a oleHKa ype3 u3non3Bane Ha [MIC TexHomorus naBa BB3MOXKHOCT Ja ce 000co0sT
TEPUTOPUUTE C BUCOKA CTETIEH Ha MPHUTOJHOCT 32 MPOKapBaHE HA aJled 3a BEJIOTYPHU3bM, KaTo 3a
[[eJITa C€ OTYETE BIUSHUETO HAa BCHYKH Ba)KHU MPHUPOTHU (PAKTOPH 32 PA3BUTHETO HA TO3HM BHI
neitHocT. [InomTa Ha Te3u TEPUTOPUH B CEBEpHATA YacCT Ha pailoHa € Mo-rojsMa, HO 3a CMETKa Ha
TOBA I0’KHATa 4acT C€ OTJIMYaBa C MO-TrojisiMa aTpakTUBHOCT. Pa3mupsiBaHeTo Ha ChIIECTBYBAIla
TUTUTaTHA WHQpOpMAIMsi C JaHHU 33 WHQPACTPYyKTypaTa, KyJITYpHO-HUCTOPHUECKHUTE OOCKTH,
MECTOIOJIOKEHUETO M PEKUMa Ha BOJOU3TOYHUIIMTE U T.H 1€ JaJIe Bb3MOXKHOCT JIa C€ M3Tpaju
enHa no-aerainHara 6aza ganau B [MC, xosTO 1Ie mo3Boiu Aa ce pa3paboTH IUIaH 3a pa3BUTHE
Ha BEJOTypu3Ma B paiioHa. [lepuoga ¢ OnarompusTHH KIMMAaTHYHU YCIIOBHUS 3a pa3BUTHE Ha
BEJIOTYPU3BM € OT Cpe/iaTa Ha alpuJl 10 Ha4aJl0OTO Ha OKTOMBPH.

Pa3BuTHeTo Ha BeMOCUIIEAHHS TYPU3BM I C€ OTPa3U ONArONPHUITHO BHPXY HUKOHOMHKATA
Ha TO3W M30CTaBalll PaiioH OT TEPUTOpHUATA HAa bbirapus, KaTo B CHIIOTO BpeMe IIE CE 3ama3u u
YHHKQJIIHOTO My NpupoaHo OoratctBo. bimsoctra 1o UepHo Mope cbhb3aBa BB3MOXKHOCTH 32
chueTaBaHe C MOpPCKa peKpealus, KaTo pa3BUTHETO Ha BenoTypusma B CTpaHka MOXe /1a uMa
HOJIOKUTENIEH e(eKT BbPXY MOPCKUTE KypOpTH IO I0KHOTO YepHOMOpHe upe3 yAbKaBaHe Ha
Ce30Ha IO IOCOKa IOHM M O0COOEHO Mai, KOMTO ce ouepraBa KaTO Hal-aTpaKTUBHHUS 3a
HOCEIIEHHUS.

Nedkov, S. 2010. Analyzing spatial dimensions of ecosystem services and their valuation using
GIS: A case study in Smolyan municipality. Problems of Geography, 4, 53-65.

The main aim of this work is to investigate how the use of different spatial units affects the
assessment and valuation of the ecosystem services. It has been performed in the case study area
of Smolyan municipality and uses GIS techniques as a main tool. CORINE Land Cover and
Landscape typology are the main data sources used to investigate how different units affect the
assessment and valuation of ecosystem services. The results show similar values for the
provisioning services using the two datasets but for the regulation and supporting services there
are significant difference. This is because some services have been estimated with lower values
after the performing of landscape analyses. The main conclusion is that the use of different spatial



units is a source of uncertainty for the assessment and valuation of the ecosystem services, but as
there is still not broadly accepted common landscape classification system it is necessary to
investigate the advantages and disadvantages of the existing datasets in order to achieve more
precise valuation.

Nedkov, S. and B. Burkhard 2012. Flood regulating ecosystem services - Mapping supply and
demand, in the Etropole municipality, Bulgaria. Ecological Indicators 21: 67-79.

Floods exert significant pressure on human societies. Assessments of ecosystems' capacities to
regulate and to prevent floods on the one hand and human demands for flood regulating
ecosystem services on the other hand provide important information for environmental
management. In this study, the capacities of different ecosystems to regulate floods were assessed
through investigations of water retention functions of the vegetation and soil cover. The use of the
catchment based hydrologic model KINEROS and the GIS AGWA tool provided data about
functions for the formation of rivers’ peak flows and the capability of different land cover types to
“capture” parts of the water which reveals their regulation capacity. Based on spatial land cover
units originating from CORINE and further data sets, these regulating ecosystem services were
quantified in a spatial manner. Resulting maps show the ecosystems' flood regulating service
capacities in the case study area of the Malki Iskar river basin above the town of Etropole in the
northern part of Bulgaria. The map of flood regulation supply capacities shows that Etropole
municipality's area has relatively high capacities for flood regulation. Areas of high and very high
relevant capacities cover about 34 % of the study area. The areas of low or no relevant demands
exceed by far the areas of high and very high demands, which comprise only 0.6 % of the
municipality area. According to the map of the flood regulation supply and demand balance, the
areas of high relevant demands are located in places of low relevant supply capacities. The results
show that the combination of data from different sources with hydrological modeling provides a
suitable data base for the assessment of complex function-service-benefit relations.

Burkhard, B., Kroll, F.. Nedkov, S. and F. Miiller 2012. Mapping supply, demand and budgets of
ecosystem services. Ecological Indicators 21: 17-29.

Among the main effects of human activities on the environment are land use and resulting land
cover changes. Such changes impact the capacity of ecosystems to provide goods and services to
the human society. This supply of multiple goods and services by nature should match the
demands of society, if self-sustaining human-environmental systems and a sustainable utilization
of natural capital are to be achieved. To describe respective states and dynamics, appropriate
indicators and data for their quantification, including quantitative and qualitative assessments, are
needed. By linking land cover information from e. g. remote sensing, land survey and GIS with
data from monitoring, statistics, modeling or interviews, ecosystem service supply and demand
can be assessed and transferred to different spatial and temporal scales. The results reveal patterns
of human activities over time and space as well as the capacities of different ecosystems to
provide ecosystem services under changing land use. Also the locations of respective demands for
these services can be determined. As maps are powerful tools, they hold high potentials for
visualization of complex phenomena. We present an easy-to-apply concept based on a matrix
linking spatially explicit biophysical landscape units to ecological integrity, ecosystem service
supply and demand. An exemplary application for energy supply and demand in a central German
case study region and respective maps for the years 1990 and 2007 are presented. Based on these



data, the concept for an appropriate quantification and related spatial visualization of ecosystem
service supply and demand is elaborated and discussed.

Kuhlemann, J.. Gachev, E.. Gikov, A., Nedkov, S.. Krumrei, I., Kubik, P., 2013. Glaciation in the
Rila Mountains (Bulgaria) during the last Glacial maximum, Quaternary International,
293. 51-62.

Relict glacial landform complexes have been studied in the mountains of the central Balkan
peninsula since the end of the 19™ century. After their presence was firstly proved by Cvijic
(1897), various authors debated about the number of glaciation phases, as well as of their age. At
present the problem of age determination is being solved by the application of the new methods
for absolute dating. Here is presented a detail study of the maximum glaciation in Rila mountain —
the highest massif of Bulgaria and the whole Balkan peninsula. By application of Cosmogenic
Nuclide dating (*°Be) on moraine samples it has been confirmed that the largest extent of former
glaciers that has left moraine deposits on the field should be addressed to the Last Glacial
Maximum. Most probably the maximum extent occurred on two phases — one around the
beginning, and one around the end of the LGM (24-23 ka and 18-17 ka respectfully) separated by
a retreat phase during the coldest (but also driest) phase of the glacial stage. The GIS-processed
calculations on the basis of field evidence of the former glacier extent, and the preliminary
calculations of the Equilibrium line altitude (ELA) through the accumulation-ablation ratio (AAR)
method (Benn, 1997, Benn et al., 2005), show that the Equilibrium line altitude (ELA) during the
LGM had quite small differences throughout the Rila massif (from about 2150 - 2200 m a. s. 1. in
the NW to about 2250 — 2290 m in the SE), despite of the considerable differences in terminal
moraines’ deposition altitudes (from 1150 to 2000 m a. s. 1.). These facts should be addressed to
both the complicated pattern in the directions of moisture supply and in the influences of local
topography.

Crossman, N. D., Burkhard, B. and Nedkov, S. 2012. Quantifying and mapping ecosystem
services. International Journal of Biodiversity Science, Ecosystem Services &
Management, vol. 8, issue 1-2. 1-4.

Since the publication of the Millennium Ecosystem Assessment’s outcomes in 2005 (Millennium
Ecosystem Assessment 2005), there has been rapid growth in the science and policy of valuing
ecosystem services and biodiversity for resource management decision-making. Most prominent
at the global scale is The Economics of Ecosystems and Biodiversity (TEEB 2010), and at the
national scale the United Kingdom National Ecosystem Assessment (Bateman et al. 2011). New
initiatives, such as the World Bank’s Global Partnership for Wealth Accounting and Valuation of
Ecosystem Services (WAVES) and the GEF-funded Project for Ecosystem Services aim to get
ecosystem service values into mainstream national accounting. Other recent global developments
such as the Intergovernmental science-policy Platform on Biodiversity and Ecosystem Services
(IPBES) and the Convention on Biological Diversity’s Strategic Plan for Biodiversity 2011-2020
aim to recognise, protect and enhance the values provided to society by biodiversity and
ecosystem services. The biodiversity strategy of the European Union to 2020 demands improving
the knowledge of ecosystem services and commissions its member states to map and assess the
state of ecosystems and their services in their national territories by 2014. The integration of
ecosystem service values into accounting and reporting systems at EU and national level shall
take place by 2020.

All such efforts to better value ecosystem services demand robust quantification and mapping
methods. Furthermore, the commodification of ecosystem service production, such as payments



for ecosystem services, biodiversity and wetland banking, carbon offsets and trading, and
conservation auctions, depend on robust measurement on the stocks and flow of services to
provide surety to participants in these markets. At a broader level of sustainability policy, there
needs to be better understanding of where and what services are provided by a given piece of
land, landscape, region, state, continent and globally, so that the level of provision of services can
be monitored and managed. There also needs to be better understanding of conditions and threats
to the natural capital that supplies ecosystem services so that essential ecosystem functions and
finite resources can be targeted to where the enhancement of services is needed most. Maps are a
very powerful tool to process complex data and information from ecosystem service
quantification on different spatial and temporal scales and thereby, support resource and
environmental management as well as landscape planning.

Vatseva, R., J. M. Sha, V. Dimitrov, X. M. Li, Y. F. Chen, S. Nedkov. 2011. Change Detection of
Land Use and Land Cover in Coastal Zones of China (Fujian) and Bulgaria Using Multi-

Temporal and Multi-Scale Remote Sensing Data. In: Problems of Geography, 3-4, pp. 67-
82.

OTKprBaHETO HA MPOMEHHM B 3E€MHOTO TIOKPUTHE U 3E€MEIOJI3BAHETO € Ba)KHA 4YacT OT
MOHHTOPUHTA U YIIPABIEHUETO HA MPHUPOJHUTE PECypcH W ypOaHW3alusTa, a ChIIO € B IEHTHPA
HA HAYYHUTE HM3CIIEABAaHMS Ha TI00AIHUTE MPOMEHH B OKoJHATa cpeaa. OcoOeHO BHUMAaHHE Ce
oOpblIa Ha KpaOpeKHUTE 30HU MOPAAM ChCPEIOTOUYCHUTE B TAX 3HAUYUTEIHH TMPUPOJHU U
WKOHOMUYECKH PpEeCypCcH ¥ UyBCTBHUTEITHOCTTA WM KbM HEOIArompUATHUTE EKOJOTUYHU
BB3/eiicTBHs. M3cnenBaHeTo Ha NMPOMEHUTE B 3€MHOTO NMOKPUTHE W 3E€MEIOJI3BAHETO B TE3U
MOJIJIOKEHH Ha PUCK TEPUTOPHUHU C€ MPEBPHIIA B OCHOBEH (PAKTOP 32 HHTETPUPAHOTO yNPABICHUE
Ha KparOpexHUTE 30HU. 3a IPOBEKIAHETO HA €PEKTUBHH JEHHOCTU OT CHIIECTBEHO 3HAYCHUE €
oOeKTMBHaTa W akTyaJdHaTta WHQOpMalMs 32 CbCTOSHUETO HA 3€MHOTO IIOKpUTHE U
3€MEI0JI3BAHETO, MOJyuyeHa [0 JAHHU OT JUCTAHUMOHHM wu3cienBaHus. OCHOBHA 1€l Ha
HACTOSIIIOTO M3CIICABAHE € J1a C€ HANPaBU CPABHUTEJICH aHAIN3 HA IPOMEHHUTE B 3€MEMOI3BAHETO
U 36MHOTO MOKpHUTHE B KpaiiOpexxHute 30U Ha boarapus u Kurait (mpoBunnms OypkusH) 10
JAHHU OT CaTeNIMTHH H300paxeHus. M3cienBaHeTo BKIOYBA NPUOMU3UTENHO 20-TOIUIIHUS
TIepPHOJT Ha TIPEX0]T OT IUIAHOBO CTOIAHCTBO KBbM MazapHa HKOHOMHUKA B bwarapus (1990-2006) u
Ha OBpP30 WKOHOMHYECKO pasButue cien pedopmure B Kurait (1980-2001). PaitombT Ha
n3cnenBane B bparapus oOxBama YepHoMopckaTa KpalOpekHa 30HA, PaA3MOIOKEHA MEXKIY
41°56'-43°44"' N u 27°17'-28°36" E, ¢ 5756 km? mwiony, 7-40 km mupunaa u 378 km apmkuHa Ha
OperoBara JMHHUSA. XapaKTepU3UpPa c€ KAKTO ChC CHIIHO aHTPOIIOT€HU3UPAHU TEPUTOPHH, TaKa U C
nobpe 3amazenu mnpupoaHu JaHamadta. B Kwurait pailonbT Ha u3cieaBaHe € TPOBUHIIUA
@Dy KUAH, KOSITO ce HaMMpa Ha I0rOM3TOYHOTO Kpaillpexkue Ha cTpaHarta, Mexay 23°32-28°19’
N u 115°50-120°43" E, cbe 121 400 km® mrom Ha cyxo3eMHATa 4acT (OT H3TOK Ha 3amax 540
km, ot ceBep Ha for 550 km) i 136 300 km® Ha akBaTopusita, ¢ 3324 km xb/DKHHA Ha GperoBata
muaust, 1401 octpoBa, Hacemenue 36,9 muH. u cromuna rp. Pymxoy (rwrom 12 177 km? u
Hacenenue 7,1 MiH.).

Crossman, N.D., Burkhard, B., Nedkov, S., Willemen, L., Petz, K., Palomo, I., Drakou, E.G.,
Martin-Lopez, B., McPhearson, T., Boyanova, K. Alkemade, R., Egoh, B., Dunbar, M.
and Maes, J. A blueprint for mapping and modelling ecosystem services. Ecosystem
Services, 4, 4-14.

The inconsistency in methods to quantify and map ecosystem services challenges the
development of robust values of ecosystem services in national accounts and broader policy and




natural resource management decision-making. In this paper we develop and test a blueprint to
give guidance on modelling and mapping ecosystem services. The primary purpose of this
blueprint is to provide a template and checklist of information needed for those beginning an
ecosystem service modelling and mapping study. A secondary purpose is to provide, over time, a
database of completed blueprints that becomes a valuable information resource of methods and
information used in previous modelling and mapping studies. We base our blueprint on a
literature review, expert opinions (as part of a related workshop organized during the 5™ ESP
conference') and critical assessment of existing techniques used to model and map ecosystem
services. While any study that models and maps ecosystem services will have its unique
characteristics and will be largely driven by data and model availability, a tool such as the
blueprint presented here will reduce the uncertainty associated with quantifying ecosystem
services and thereby help to close the gap between theory and practice.

Burkhard, B., Crossman, N., Nedkov, S., Petz. K.. Alkemade R. 2013. Mapping and modeling
ecosystem services for science, policy and practice. Ecosystem Services, 4, 1-3.

Ecosystem services are a significant research topic and there are many modelling and mapping
approaches aimed at understanding the stocks, demands and flows of ecosystem services on
different spatial and temporal scales. The integration of geo-biophysical processes and structure
assessments provides insights into actual ecosystem service supply and ecological and
biodiversity base (ecosystem functions). Information and data on ecosystem service beneficiaries
(demand), their actual rates of consumption and how these components are interconnected (flows
and trade-offs) can be analysed, integrated and represented by available tools such as thematic
mapping, GIS, remote sensing, multi-criteria analysis, and dynamic geo-biophysical and decision
process models. This Special Issue of Ecosystem Services is mainly an outcome of the
Quantifying, Mapping, Modelling and Indicators of Ecosystem Services Workshop that was
organized by the Special Issue guest editors at the 4th Ecosystem Services Partnership (ESP)
Conference entitled Ecosystem Services: Integrating Science and Policy in October 2011 in
Wageningen, the Netherlands. The Special Issue’s thematic orientation and several articles
present research and development activities related to the ESP Thematic Working Groups
Modelling Ecosystem Services and Mapping Ecosystem Services. The Groups are collaborating
to develop tools, guidelines and standards for improving dynamic and spatial analyses of
ecosystem services and their representation in ecosystem service modelling and mapping tools.

HeaxoB, C. 2008. Perymammonna (QVHKIOMS Ha E€KOCHUCTEMHUTE VCIYIH OPHA  HABOAHEHUS
dbopmupann B Manku BogocObopuu Oaceiinn. B Coopuuk nmoxiaau Hayuna xoudepeHius
Co3sonoi 29 Cenremspu 2008.

HaBojHeHusiTa ca eMH OT Hal-CepUO3HHUTE MPHUPOJHHU PUCKOBE, HA KOUTO Ca MU3JI0KEHHU TOJIEMU
Teputopuu oT ctpanata. OcOOeHO ysS3BMMHU B TOBA OTHOIICHHUE Ca IJIAHUHCKUTE PalOHU, KHJIETO
0OMKHOBEHO BHCOKaTa BbJHA c€ (opMupa B OTHOCHTEIHO MAaJKH BOJOCOOpPHHM OaceiiHu u ce
NPUABIKBA C MHOTO TOJsIMa CKOPOCT IO PEYHOTO JIerJio. BB3MOKHOCTUTE 3a peakuus Ha
OpraHWTe Ha TPaXKJaHCKa 3allUTa B TAKWBA CIydyaW ca CHJIHO OTPaHUYEHH, MOPAAH KOETO OT
roJsIMO 3HAUEHUE Ca NMPEBAHTUBHUTE MEPKH, LEJSIIM HaMaJsIBaHE HAa PUCKAa OT TOBA OIMACHO
NPUPOJTHO sIBJICHHWE. TpagullMOHHATa TMpakTHKa € Jla Ce€ M3TPaKIAT XUAPOTEXHUYECKU
ChOPBKEHHSI, OTPaHWYABAIM PEYHOTO JIErJI0 B MecTaTa C YS3BUMH aHTPOIOTEHHH OOEKTH.
3HAaYUTETHO TMO-MAJKO € W3YyYeH BBIpOca 3a peryiandoHHata (YHKIHMS Ha JaHamadTure B




paMKuTe Ha BOJOCOOpHMS OaceilH mpu (GopMUpaHETO Ha peuHuTe npurkiaaHus. JlanmamadrHo-
€KOJIOTUYHMS TOJXOJ M KOHLEMIUATA 3a EKOCHUCTEMHHUTE YCIYrd NPEeOCTaBAT MOIXOASIIA
MeTonoNorMyHa 0a3za 3a u3CleABaHE Ha TO3M MpobOieMm. Pesynratute OT NpeACTaBEHOTO
U3CJe/BaHE JIOKa3BaT TOJSIMOTO 3HAYCHHE Ha perylallMOHHAaTa (QYHKIHS Ha TOPCKHTE
JaHIma(TH U eKOCUCTEMH MPU (GOPMUPAHETO HA HABOJHEHHS B IJIAHMHCKUTE paiioHu. Ts 3aBHCH
KaKTO OT BEPTHKAJIHATA M XOPU30HTAJIHA CTPYKTypa Ha JaHAmadTa, Taka U OT CbCTOSTHUETO MY
0 BpeME Ha CHOTBETHATa BaJie)kKHA OOCTAaHOBKA. Pe3ynraTuTe OT MPOBENCHUTE CHUMYJAIUU
MOKa3BaT, Y€ MPU €JHH W CHUIM BaJeKHU KOJIWYECTBA, HO PA3IMYHO HUBO Ha TOYBEHATa
BIIQKHOCT B €IMHHS CIydail MOXKe Ja ce MOoJyuu KaTacTpodasHO HABOIHEHHUE, a B APYTHUS JIEKO
MOKa4YBaHEe HAa PEYHOTO HMBO. PerynammoHHata (yHKIMS HAa TOPCKHTE €KOCHCTEMH Bapupa B
OTHOCHTEIHO TOJIEMH TPAaHMULM JOPU M HAa MAJKH TEPUTOPUU B pe3yiTaT Ha JaHamadrHaTa
i epeHIarms.

Msnonsanero Ha [MIC Gasmpanu XHIPOJOKKK MOJENIH JaBa BB3MOXKHOCT 3a IMO-TIpElM3HA
OLIEHKA Ha peryjalnudoHHaTa (PyHKIUS HAa €KOCHUCTEMUTE IMpHU (POPMHUPAHETO HA PEUYHUS OTTOK B
CJly4ad Ha HaBOJHCHUS B IUIAHMHCKHUTE TepuTOpuu. KauecTBOTO Ha pe3ynirara 3aBHCH B MHOTO
rojsiMa CTETeH OT Ka4eCTBOTO Ha M3MOJ3BAHUTE JAHHH, OCOOEHO 3¢MHOTO MOKPHUTHE U TIOYBUTE.
Haii-BaxHUTE XapaKTEPUCTUKH, OCUTYPSIBAlM pPEryJalMOHHUTEe (YHKIMW Ha JaHAmadTa npu
(¢hopMupaHeTO Ha OTTOKA B CIlydad Ha PEYHHU MPUIKIAHHS ca CBOMCTBAaTa HA MOYBATa M 36MHOTO
MOKPUTHE B ChUETAHHE C HAKIOHA Ha CKJIOHA. [loYBHTE C MO-rojisiMa MOIIHOCT U TO-JIEK
MEXaHWYeH CBhCTaB HMMAaT IO-BHCOKAa 3aJbpiKalla poJisi IO OTHOIICHHWE Ha BIAaroodopora B
JaHamadTa ¥ Mo TO3M HAYMH CIIOMaraT 3a HaMaJIIBaHE HA PHCKAa OT HABOJHEHUS. AHAJOTHYHA
POJISt IPY 3€MHOTO TIOKPUTHE UMAT TOPCKUTE JTaHIIA(TH, IPU KOUTO ATHT HA UHTEPLENIHATA, a
OTTaM M Ha peryJanuoHHaTa QyHKIMS € Hai-BUCOK. [IpuokeHus: B M3CIEABAHETO MOIXO]] JaBa
BB3MOXKHOCT Jla C€ UASCHTH(PHUIUPAT KPUTHUYHUTE yUaCThLM OT BOJOCOOpHUS OaceilH, B KOUTO ce
(¢opMupa Haif-rojsiMa 4acT OT peYHHsI OTTOK IPH CIIy4au Ha HABOJHEHHS U B TAX Jla C€ Hacodar
yCUJIUSITa 3a MPEeBeHIMS Ha TO3M NpupoieH puck. Karo Boxen| mpuHIuD cielxBa Jia 3ajierHe
ChXPaHSBAHETO HA CTPYKTypaTa Ha JaHAmAa(TUTe B TE3W YydYacThIM Ype3 HaMallsiBaHE Ha
aHTPOTIOTCHHATa Hameca B TsAX. B ciydas ¢ OaceitHa Ha peka Manku Mckbp ocHOBHara
MpeTopbKa € J1a Ce HaMaJld WK MIPEYCTAHOBU JTHPBOJOOMBA B T€3H YUACTBIIH.

HenxoB, C., Komen, A., HukomoBa, M., Ilomom, A., dumurpon, A., Kymos, b. 2010.
PaspaborBane Ha 'MC 0a3a maHHH 3a OLIEHKA M VIPAaBICHHE Ha PHCKA OT OMACHH
NPUPOJHU SIBICHMS 3a apxeojormueckure odexktu B bwarapus. B: Coéoprux Jloxnaou
Mmedcoyrapoona kongepenyusa “‘Ieoepadus u pecuonanno pazeumue’” HUTTT BAH, 385-
395.

I'eonpocTpaHCTBEHOTO M3CIICIBAHE W OLIEHKA HA PUCKA OT MPUPOJIHH OCJICTBUS B TEPUTOPHUUTE C
BHCOKA KOHIICHTpAllMs Ha 3HAYMMH apXCOJIOTMYECKH OOEKTH HM3UCKBA WMHTEPAUCHUIUIMHAPEH
MOJXO/, ChYETaBall] METOAM OT Pa3jIMYHM HAyYHU HANpaBICHHUs — reorpadusi, apXeoyoTHs,
Te0JIOTHsI, TeOMOP(OIOTHS, XUAPOJIOTHUS, KIMMATOJIOTHS, CTATUCTUKA, UHKCHEPHU HAYKH, U JIp.
3a aHamM3 W OIEHKAa HA pHCKa OT MPHUPOAHU OCACTBUS € HEOOXOIUM UIMPOK Habop OT
MPOCTpaHCTBEHH M Temmopainu naHHu. [MC u ppyrutre reonH(OpPMAlMOHHU TEXHOJIOTHUU
OCHUTYpsIBAT MHOTO JTIOOPY BB3MOKHOCTH 32 TPaHC(OPMHPAHE HA OPUTHHAIHATA TPOCTPAHCTBEHA
uHpOpMaIMsl B 3aBHUCHMOCT OT IIOCTaBEHUTE wu3cienoBatesncku mend. OcCHOBHaTa Ien Ha
HacTosmara paboTra € Ja TPEeACTaBH YacT OT pEe3yJITaTHTe NOCTHUTHATH B pPaMKUTE Ha
peanm3anysaTa Ha 3CIIET0BATEICKH MPOEKT 3a OI[EHKAa Ha PUCKA OT OIACHU NMPUPOJHU SBJICHUS B
TEPUTOPUUTE C KOHIEHTPALUS Ha 3HAUYUMH apXEOJOTHYECKH OOEKTH OT TI'eOlpOCTPAHCTBEHA
mienqHa Touyka. Paspaborenara ['MC ©6a3a nmanHuM chabpka paszHooOpasHa WHGOpMaIUs
(mpocTpaHCTBEHA M aTpUOYTHUBHA) 32 3HAYUMHUTE apXEOoJOTruIecku 00eKTH B bhirapust u onmacHu




IOPUPOJTHU SIBJICHHS MpEJCTaB/IsABAIM 3arulaxa 3a Te3u 00ekTH. Ts JaBa BB3MOXKHOCT 3a
UHTETpUpaHe Ha HMH(OpMalusATa C XapakTepUCTUKaTa Ha reorpadckara cpeia, B KOATO ce
HamMpaT wu3cienBaHuTe oOekTH. ToBa ce OcChbIIeCTBABAa OJarofapeHue Ha TeXHUYecKara
Bb3MOkHOCT Ha ['MIC 3a uHTerpupaHe Ha AaHHU OT Pa3IUYHU HU3TOYHUIM HA TEPUTOPHUAJICH
npuHuun. IlocnenHoTo Mo3BosIsIBa 1a c€ U3BJIEKAT JAHHU 33 BCEKH €/IUH OT 00EKTUTE MTOOTAEIHO,
KaKTO U Jla C€ TeHepHpa CHHTEe3upaHa nHpopMaIus 3a msiaTa CbBKynHoOCT. ba3zata mannu B TMC
MOXKE J]a Ce M3IOJ3Ba IMPH pa3paboTBAaHETO Ha 3aJOKECHHUTE 3a pean3alus B TO3H IMPOEKT
MPOCTPAHCTBEHU MOJIENIM U KapTH 32 OIIEHKA Ha PUCKA OT MPHUPOJHU OEJCTBUS BHPXY 3HAYMMU
apXeoJIOTHYeCKH 00EKTH, HO CHIIO Taka M 3a JAPYTU JEHHOCTH, KaTo OIEHKA Ha TypUCTHUYECKUS
MOTEHIMA 3a pa3iIMYHU PallOHM M CTpaHaTa KaTo 1sjo. Ha crexBamus eranm ce mpeaBrkia na
ObaaT pa3paboTEeHH MPOCTPAHCTBEHH MOJETH 3a OICHKA W MPOTHO3MpPAHE C BUCOKA CTEMEH Ha
TOYHOCT M JICTAMJIHOCT 3a ONPEEICHH KIIOUOBU paiioHu. Upes TaX mie ObJe BB3MOXKHO Jia Ce
OTIpe/ieN CTENEeHTa Ha PUCKa OT MPUPOAHU OEICTBUS NMPU PA3IMYHU CLIEHAPUU HA pa3BUTHE Ha
TEPUTOPHUSATA U BB3ACHCTBUE HA II100ATHUTE MPOMEHHU Ha JIOKAJTHO HUBO. TO3U MPOAYKT I11€ MOXKeE
Ja Ce W3I0JI3Ba OT 3aMHTEPECOBAHUTE MHCTUTYIIMM HAa MECTHO M PErHOHAJIHO HHBO MpPH
IUTAaHUPAHETO Ha Pa3IMYHU JIEWHOCTHM HACOYEHHM KbM OIAa3BaHETO M ChXPAHSIBAHETO Ha
apXeoJIOTMYeCKUTE 00EKTH, a ChIIO TaKa U MPHU OLIEHKA HA TYPUCTUYECKHUS MOTEHIMA Ha palioHa.
W3non3BaHeTo Ha Te3W MOJAENH 1€ Jajie BB3MOXKHOCT 3a IO TOYHOTO HIASHTH(HIMpAHE Ha
3acTpalleHUTe pailoOHM M HACOYBAHE MPEBAHTUBHUTE NEHHOCTU B Hail-ysA3BUMUTE MECTa, KOETO
e JI0BeJie yBelM4aBaHe Ha €(PEeKTHMBHOCTTA HAa TE3W JEHHOCTH M B CBHIIOTO BpEMeE Ie HaMalld
pasxoaute. B Obaele, TakuBa MOJENN MOKE J1a ce pa3paboTAT U 3a APYTU TEPUTOPUU C HAITUIHE
Ha 3HAYUMH apXEOoJOrMYecKH OOEKTH, KaTo NMPUIOKEHHETO MM C€ Pas3lIUupH C BKIIOYBAHE HA
3HAYUMH KYJITYPHU U HCTOPUYECKH MTaMETHHIIH.

Huxonosa, M., Heakos, C. 2010. MeToau4ecky MOAX0J 3a AU epeHIIMAIA Ha TEPUTOPUITA Ha
CTpaHara [0 OTHOIIEHUE HA PUCKA OT IPUPOJHU OEACTBUS B PAMOHUTE C KOHIEHTPALUS
Ha 3HaYMMH _apxeomormuecku obextu. B: Coéoprux Jloknaou mexncovHapooua
xongepenuua “Ieocpagus u pecuonanno pazeumue’” HUT'TT BFAH, 248-255.

B crartusita e mpeicTaBeH METONWYECKHST TIOAXOJ 3a H3BBpPIIBAHE HAa MPOCTPAHCTBEHA
nudepeHuanys Ha TEPUTOPUATA HA CTpaHaTa MO OTHOLICHWE Ha PHUCKAa OT OMAcHH MPHUPOTHHU
SBIIGHUS 3a apxeojoruueckure oOektu. [Ipemnoxkenu ca aBe Tpynu KPUTEPUH, IO KOUTO TA 1A
ObJe U3BBPIICHA U AITOPUTHM 3a OINpEeNTHEe Ha MOJETHHUTE TepUTOpuu. B pesynrat Ha TOBa
u3clie/iBaHe, HAa TEPUTOPHTA Ha CTpaHarta Osxa ompejesneHu 15 paiioHa ¢ pa3au4Ha CTETEeH Ha
KOHIICHTpAllUs Ha apXeoJOruuecKkd 0OEKTH, KaKTO U Te3U, KOMTO Ca 3acTpallieH! B Hal-ToJIsIMa
CTeneH OT npupoaHu OeacTBus. OKOHUATETHHUAT U300p Ha 0OEKTH 3a OOCie/BaHe W aHAJIM3 Ha
pHUCKa OT ONACHU MPUPOHU SBICHHUS 1Ie Ob/IC U3BBPIICH B CHOTBETCTBHE C M30paHUS aJITOPUTHM
npe3 BTOpUs €Tall Ha HW3CJIEABAHETO, KOTaTo I CE€ MpOoydaT BHHUMATEITHO OOCKTUTE OT
ouepraHuTe MozenHu obnactu. llle ce Habenmexxar METOOUTE 3a HW3CIICJBAaHE HAa KOHKPETHHTE
SIBIICHUSI, KOMTO TH 3acTpamiaBaT W IIe c€ MNpoydd HH(POpPMAIMOHHATA 00E3MEUEHOCT I10
MPWJIAraHeT0 UM W HEOOXOJUMOCTTa OT H3TPaXKJAaHE Ha MOHHMTOPUHT 3a HaOupaHe Ha
cnerupuyHa HHGOpMaIrs, He0OX0IMMa 3a aHAIN3A.

Nikolova, N., Zhelezov, G., Gikov, A., and S. Nedkov. 2011. Background contamination of trace
elements in soils of Strandzha’s reserves Tisovitsa and Sredoka. Proceedings of
International Scientific Conference FMNS2011, 8-11 June 2011, Blagoevgrad, vol. 2. 216-
224.ISSN 134-0272
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The ecological-geochemical studies in nonanthropogenic and industrial regions as natural parks
and reserves are necessary for determination of technogenic impact. One of the main
characteristics in forecasting of the impact of environmental pollution is the determination of
background concentration of the elements in nature landscapes. This is a leading geochemical
standard for quality of environment in ecological-geochemical evaluations.

The regional geochemical background is a basis for establishing standards of hygiene for quality
of the environment. The local geochemical background is a basis for evaluation of particular
geochemical anomalies — natural and anthropogenic. When background rates for evaluation of
ecological hazard for heavy metal pollution are missing, the average concentration of the elements
in the environmental element like soil, water, vegetation, rocks in the world or in Bulgaria and
standards of hygiene (limited concentrations) are used. They are determined experimentally and
the parameters are not correct. The geochemistry of every one of the investigated elements has
specific peculiarities in their migration and concentration in the soils horizons and in the
vegetation. Taking into account the fact that we assume the region as background (without
significant anthropogenic influence), the leading elements for organization of background
monitoring of nature environment, are zinc, copper, lead, cadmium and manganese. The zinc has
higher concentration in the study area in comparison with the background values, which is as a
result of lythogeochemical peculiarities in the region. In the “A” horizon of the soils its
concentration is higher than average values in Bulgaria in both profiles.

The geochemistry of copper shows specific peculiarities connected with the low level of radial
differentiation, which determines its poor mobility in profile and the three times higher
concentrations than the average concentrations for the world and Bulgaria in “C” horizon of
maroon soils in reserve “Sredoka”. Although, it is one of most mobile elements in hypergenic
processes the copper can form compounds with poor mobility, which stay pro-longed time in the
soil profile. Lythogeochemical peculiarities are also decisive for the higher background. Malko
Turnovo region is a copper ore producing region. The lead has an average level of radial
differentiation in the soil profile, which determines low accumulation in “A” horizon. Its
concentration is back-ground and comparable with the concentration in the other regions of
Bulgaria and the world.

The concentration of manganese in the uppermost soil horizons is a result of accumulation of
organic substances in the soils. They are result of degradation of thick layer of litter, formed under
oak and beech forests in the both reserves. The concentrations are lower than the background
concentrations for Bulgaria and the world. The bedrock, tree vegetation and alkali-acid conditions
determine the higher concentration of cadmium in the surface soil horizon of the Tisovitsa
reserve. Its concentration is higher than the concentration in the other background regions in
Bulgaria and also for maroon soils. They are comparable with the average concentrations in the
soils of Bulgaria. The distribution of the cobalt in the profile rock-soil-vegetation shows strong
migration in radial direction and concentration in the vegetation. The concentrations in the soils
are among of the lowest in Bulgaria. The nickel shows relatively low rate of migration in radial
direction. Its concentration is comparable with the background concentrations of this type of soil
in Bulgaria and the world.

Kpymoga, 10., C. HeakoB. Kapra Ha OpuUpoJHOTO M KYJATYPHO HAcjeACTBO B JIyHaBckaTa
paBHMHA — opraHm3anys Ha 6a3za jgannu M gusadH. B: Coopuumk goxmagu SES 2011
Seventh Scientific Conference with International Participation - SPACE, ECOLOGY,
SAFETY, Sofia, Bulgaria. 29.11. = 01.12.2011 r.

[TpuponnuTe PpeHoMeHN u 00EKTUTE HA KyJITYPHO-UCTOPUIECKOTO HACIEICTBO Ha €JHA CTpaHa ca
YacT OT HeWHaTa YHUKalTHAa HACHTH(UKAnus. TIXHOTO MpeICTaBsHE W BH3YyalW3UpaHE I € OT
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oco0eHa Ba)XHOCT 3a pa3KpWBaHE Ha TYPUCTHYECKHs IOTEHIMan Ha crpaHara. JlyHaBckara
paBHMHA € eIWH Ciabo MpOydYeH B TOBa OTHOIICHHWE paiioH. Ch3gaBaHETO Ha IOIXOASIIH
HarJeHU MaTepHajd IIe Jajie Bb3MOXKHOCT 32 OMO3HABaHE U MOMyJApH3UpaHe HA OOCKTUTE OT
HAIlMOHATHOTO My OOraTCTBO OT BCE MO-IIMPOK KPBI' OT OOIIECTBEHOCTTA M INE JOMpHUHECE 3a
HAaCOYBAaHE BHHUMAHUETO HA MECTHUTE aJMHUHHCTpPAlMM KbM TOJOOpSIBAHE Ha TIXHOTO
CTOlaHUCBaHe. B /okiana ca mpeAcTaBeHHM NPUHLMIIUTE HAa CTPYKTypuUpaHe Ha 0a3a JaHHU C
takaBa Tematuka B [ IC cpena u pazpaboTBaHeTo Ha KapTrorpadcka KOHIIETINS 32 ChbCTABSIHETO
Ha HayyHoO-crpaBo4Ha kapta B M 1:500 000

Nikolova, M., Nedkov, S. and Nikolov,.V. 2012. Risk from Natural Hazards for the
archaeological sites along Bulgarian Danube bank. Proceedings of the first European
SCGIS “Best practices: Application of GIS technologies for conservation of natural and
cultural heritage sites” 21-23 May 2012, Sofia, Bulgaria. ISSN 1314-7749

The research goal of this paper is to assess from a geospatial perspective the risk from natural
hazards for the archaeological sites along Bulgarian Danube bank. On the basis of the
contemporary geo-informational technologies and the related spatial-analytical methods are
investigated and analyzed the main types of geo-hazards which threaten some of the most
essential archaeological monuments in the investigated territory. A catalog of the existing
essential archaeological monuments in North Bulgaria was created and the essential
archaeological sites were categorized according the type and level of threat and from a spatial
point of view. A GIS - based spatial models for assessment of the risk for specifically-chosen sites
with high level of vulnerability were implemented. The results show that there are fife essential
archaeological monuments along the Danube bank which are under high risk from floods, river
bank erosion, landslides and other gravitation processes. Some recommendations about protection
and prevention measures are proposed

Nedkov S. 2010. Modelling flood hazard due to climate change in small mountainous catchments.
In: Car, A.,Griesebner, D., Strobl, J. (Eds.) Geospatial crossroads @ GI Forum 10 -
Proceedings of the Geoinformatics Forum Salzburg, 172-176.

Climate change is often represented by increase of extreme phenomena, like storms, torrential
rains, and floods. Their regional and local dimensions vary from one area to another. This is
especially valid for the regime and distribution of precipitation. Even for a country with relatively
small territory, like Bulgaria, precipitation in some areas has increased during the last decades,
while in others it has decreased. The only precipitation characteristic with undoubted trend of
increase for most of the territory is the heavy and torrential rains (Velev, 2005, Bocheva et al.,
2007). This means that, even in cases with no increase in the annual precipitation, there are less
storm events but their quantity and intensity are higher. Torrential rains are one of the most
important factors for flood formation and there is a significant increase in the number of this
hazardous phenomenon during the last few years. The causal relationship between the increasing
number of torrential rains and flood events for the last decades in Bulgaria can be illustrated with
an example from Yantra River basin. The main conclusion is that, climate change causes an
increase of torrential rains, which can lead to bigger and more disastrous floods. The model shows
significant increase of the peak flow when rainfall quantity exceeds a particular “critical” level,
after which the flood risk rises enormously. This level depends on the moisture conditions before
the storm and seasonal state of the land cover. It also differs among catchments with different
landscape features. The implementation of the presented approach provides an opportunity to
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assess the flood hazard in mountainous catchments and contribute to the development of early
warning systems.

Gikov, A., Nedkov, S., and Gachev, E. 2011. Key issues for advancing of Paleoenvironmental
Reconstructions in Bulgarian High Mountains. In: Papers from the 1* Workshop on
Regional Climate Dynamics: Climate Change in the Carpathian-Balkan Region during the
late Pleistocene and Holocene, Suceava, Romania, 9 — 12 June.

The environment of the high mountains is very sensitive to any kind of impact; therefore it is

appropriate case study area for an investigation of the impact of global changes. The

paleoenvironmental reconstructions in these mountains would have important contribution in
solving the issues related to the contemporary impact on the high mountain environment. Our
main goals in this paper is to make a review on the state of the art of the paleoenvironmental
investigations in Rila and Pirin mountains, to reveal the main sources of data for
paleoreconstructions and to outline the main objectives for the near future. The high mountain
areas in Bulgaria have been the subject of research by scientists from different disciplines. The
results achieved in the pollen analysis in Rila and Pirin are very important source for
reconstructions of the vegetation changes and some climate fluctuations. The morphology of the
glacial and periglacial landforms has been investigated in details, which is a good basis for
advancing the geomorphologic research towards paleoenvironmental reconstructions. However,
there is still a lot to be done in order to achieve satisfactory reconstructions of the
paleoenvironment in these areas. We outlined the following key issues for advancing the
paleoenvironmental reconstruction facing the researchers in the near future: 1) Application of

Cosmogenic Nuclide dating (10Be) on moraines in parts of Rila and the silicate part of Pirin; 2)

Detailed investigation of sediment layers at the foot of Rila and Pirin mountains by Luminescence

dating and correlation with the older glaciations; 3) Advancing of the lake sediment investigations

towards lythology analyses. 4) Investigation of the Holocene periglacial geomorphology and
application of dating methods.
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