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NMPEATOBOP

PREFACE

MoHacmoswem Bbazapus e B nepuog Ha noaumuuecku u couuaAHo-ukoHomuuecku npexog u
mps6Ba ga ce cnpaBs ¢ MHO20 3ampygHeHus, 3a ga baraHcupa meXkgy uHmepecume Ha UKOHOMU-
kama u okonHama cpega. EgHo om npegu3BukameacmBama e ga ce uszpagu ycmouyuBa nbmHa u
keaesonbmHa mpexka, kosmo ga ygoBremBopsBa Heobxogumocmma om epekmuBeH mpaHcnopm Ha
cmoku u nomHuuy, Ho 8 cowomo Bpeme ga He npegcmaBasBa 3anaaxa 3a me3su pauoHu, koumo ca
0c0b6eHo 3HayuMu 3a onasBaHemo Ha npupogama. Tasu cAokHa 3agaua usuckBa 0ocobeHo 20ASMO
BHumaHue, mbu kamo 6bp30 paspacmBawama ce nomHa MpeXka 8 Boazapus, 8 cbomBemcmBue cbe
cmpameausima Ha EBponeuckus colo3 3a uszpakgaHe Ha naHeBponelcku mpaHchopmHu kopugopu,
nopaxkga Bce no-HapacmBawu koHpAaukmu ¢ geliHocmma no ona3BaHe Ha bUOAO2UYHOMO Pa3HO06-
pasue u uszpakgaHe Ha Mmpexkama Ha HATYPA 2000.

B XonaHgus owie npe3 70-me 2oguHu Ha XX B. 3anouBam ga ce B3emam mepku 3a gedpaz-
MeHmMupaHe Ha MecmoobumaHusma u HamansBaHe Ha bapuepHomo geticmBue Ha nomuwama. Om
mozaBa go ceza B cmpaHama e HampynaH 20AsM ONUM OMHOCHO cmeneHma Ha Bv3geucmBue Ha
nomuwiama Bbpxy npupogHama cpega U Heobxogumume Meponpusmus 3a HamaasBaHe Ha moBa
Bv3geucmBue. B Hacmoswomo uscaegBane, uHuyuupaHo om uHcmumyma ALTERRA u BoAazapckama
akagemus Ha Haykume, HamepeHuemo e xoAaHgckusim onum B “nbmHama ekonozus” ga ce uanonsBa
u cBoprke ¢ bvazapckume nocmukeHus B obAacmma Ha ona3BaHe Ha buoAo2UYHOMO pasHoobpasue.
YBepeHu cMe, ue npu NogobHO mAcHO cbmpygHuuecmBo Mexkgy Mamoka u 3anaga npobaemume,
cBop3aaHu ¢ usgpakgaHemo Ha npupogocbobpasHu mpaHcnopmHu kopugopu 8 Bbazapus, we moke
ga ce pewaBam no-epekmuBHo, kamo ce uznoa3Bam Hal-mogepHU cpegecmBa u memogu.

Mpoekmbm, duHaHcupaH om xoaaHgckomo MuHucmepemBo Ha 3emegeAauemo, npupogama u ka-
uecmBomo Ha xpaHume u om YHuBepcumema u uscaegoBameackus ueHmbp BB BazeHuHzeH, bewe
ocbwecmBeH om uHcmumyma ALTERRA kom YHuBepcumema u uscaegoBamenckus ueHmop BvB Ba-
2eHUH2eH, B macHo compygHudecmBo ¢ BAH u ¢ owe cegem napmHoopu: PenybaukaHckus ¢poHg 3a
nbmHa uHdpacmpykmypa (6uBwama ManbAHUMeAHa azeHuus “Momuwa”), Iiecmumyma no nemHo u
xugpaBauuHo uHkeHepcmBo koM xonaHgckomo MuHucmepcmBo Ha mpaHcnopma u baazoycmpouc-
mBomo, CgpyXkeHuemo 3a guBa npupoga BAAKAHW, Boazapckomo xepnemonozuuHo gpyxkecmBo,
OpykecmBomo “TpupogeH dpoHg”, EBponeuckus ueHmuvp 3a ona3BaHe Ha npupogama u 3anagHus
mpaHcnopmeH uHcmumym  kbM JopkaBHus yHuBepcumem Ha MoHmana (CALL). Hue cuumawme, ue
camo makvB komnaekceH ekun om noaumuuu, npoekmaHmu B8 mpaHcnopma, npupogo3awumHuuu
U yueHu Moxke ga pasanega BHumameaHo Bcuuku cmpaHu Ha npobaema 3a ¢ppasmMeHmupaHemo Ha
ecmecmBeHume mecmoobumaHus U ga npegcmaBu naaH 3a gelcmBue, kolmo ga e 6asupaH He

Bulgaria is currently in a phase of political and socio-economic transition and
faces many challenges in balancing economic and environmental interests. One
of these challenges is the development of a sustainable road and railroad network
that facilitates the needs for efficient transport of goods and people but does
not threaten areas that are especially valuable for nature conservation. Attention
to this challenge is very much justified as the rapidly growing road network
in Bulgaria, initiated by EU strategies to construct Pan-European Transport
Corridors, is resulting in increasing conflicts with biodiversity objectives and the
aim of establishing a NATURA 2000 network.

In the Netherlands the first initiatives to establish de-fragmentation measures
to reduce the barrier effect of roads was taken in the 1970s. Since then much
knowledge and experience has been developed in the country over the extent
to which roads impact upon the natural environment and the measures that can
be taken to avoid or reduce such impacts. This study, initiated by ALTERRA and
the Bulgarian Academy of Sciences, builds on this Dutch experience on ‘road
ecology” and link it to Bulgarian expertise on the country’s biodiversity. With
such close cooperation between “East” and “West”, we believe the questions
related to the development of environmentally friendly transport corridors in
Bulgaria could be addressed in a more efficient way, incorporating state-of-the-
art tools and expertise.

The project, funded by the Dutch Ministry of Agriculture, Nature and Food
Quality and Wageningen University and Research Centre, was carried out by
ALTERRA of Wageningen University and Research Centre in close cooperation
with the Bulgarian Academy of Sciences and seven other project partners: the
National Road Infrastructure Fund (formerly: the Road Executive Agency), the
Road and Hydraulic Engineering Institute of the Dutch Ministry of Transport and
Public Works, the BALKANI Wildlife Society, the Bulgarian Herpetological Society,
the Wilderness Fund, the European Centre for Nature Conservation and the
Western Transportation Institute of Montana State University (USA). This mixture
of policy makers, transport planners, nature conservationists and scientists
within the project team meant that all relevant aspects of habitat fragmentation
could be carefully addressed and a plan presented that is not only scientifically




camo Bopxy 3gpaBa HayuHa ocHoBa, HO Cbwo ga e U MHO20 npakmuueH U HanbAHO cbomBememBau
Ha mekywume nompebHocmu Ha Baacmume B BoAzapus B ycuausma um ga uszpagam ycmouuuBa
nbmHa u >kenezonomHa Mpexa.

Mpu pabomama Bvpxy npoekma HeoueHumo cbgelcmBue Hu okasaxa npegcmaBumeAume Ha
6bacapckume MuHucmepcmBo Ha okoAHama cpega u Bogume, MuHucmepcmBo Ha mpaHcnopma,
MuHucmepcmBo Ha peauoHaaHomo pasBumue u BaazoycmpotcmBomo, MuHucmepcmBo Ha 3eme-
geanuemo u 2opume, MuHucmepcmBo Ha gopkaBHama agmuHucmpauus u agmuHucmpamuBHama
pedopma, OopkaBHama azeHuus no 2opume, YHuBepcumem no apxumekmypa, cmpoumeacmBo u
2eogesus, kakmo u MocoacmBomo Ha XoaaHgus B8 Bvazapus, koumo 6axa uaeHoBe Ha YnpaBumen-
Hus cbBem (BXk. cobuwio u Mpunokerue 1). QopmupaH B8 makbB MHo2006paseH coecmaB YnpaBumen-
Husm cbBem umawe 3a ueAa ga ocugypu wupoka nogkpena om Bcuuku 3auHmepecoBaHu cmpaHu
3a NAaHuUpaHemo u ocobuwecmBsBaHemo Ha mepku 3a npegomBpamsBaHe Ha ¢ppasmeHmauusma Ha
mMecmoobumaHusma om Bbazapckama nbmHa MpeXa. Cbe 3agoBoacmBo ombeada3Bame, Ye masu
UHUUUamuBa bewe npuema MHo20 gobpe om Bcuuku uareHoBe Ha YnpaBumeaHus CvbBem, koemo go-
npuHece 3a nognucBaHemo om omzoBopHume mMuHucmpu Ha MemopaHgym 3a compygHuyecmBo 3a
Cb3gaBaHe Ha HauuoHaneH naaH 3a gedpazMeHmauus Ha ecmecmBeHu MecmoobumaHus Ha guBu
»kuBomHu npe3 mpaHcnopmHu kopugopu. HagaBame ce mo3u gokaag ga ocugypu Ha boAazapckume
Baacmu nogxogAawumMe UHCMpPyMEHMU U Memogu ga paspabomsm u ocbwecmBam makvB naaH u
NO MO3U HAaYUH ga NOMO2Ham ga ce u3zpagu egHa NpupPogocbobpasHa mpaHcnopmHa cucmema u
ycmouuuBa ekonozuuHa mpexa.

O-p K.T. CauHzepaaHg,
leHepaneH gupekmop Ha AAmeppa

kom YHuBepcumema u uscaegoBamenckus
ueHmvp BazeHuHzeH

sound but also highly practical and closely aligned to the current needs of the
Bulgarian authorities in developing a sustainable road and railroad network.

Throughout the project valuable and much appreciated contributions were
made by representatives of the Bulgarian Ministry of Environment and Water,
Ministry of Transport and Communications, Ministry of Regional Development and
Public Works, Ministry of Agriculture and Forests, Ministry of State Administration
and Administrative Reform, National Forest Agency, University of Architecture,
Civil Engineering and Geodesy, and the Dutch Embassy to Bulgaria, all of whom
were members of the project steering committee (see also Annex 1). This
rather extensive steering committee was established with the aim of increasing
the support for planning and implementing de-fragmentation measures for
the Bulgarian (rail)road network We are happy that this initiative was strongly
welcomed by all members of the steering committee, as illustrated by the signing
of a Memorandum of Understanding between the ,main ministries involved in
setting up a national program for de-fragmentation of transport corridors. We
hope that this report provides the Bulgarian authorities with the appropriate
tools to do so and will help with the emergence of an environmentally-friendly
transport system and sustainable ecological network.

Dr. CT. Slingerland
General Director Alterra

Wageningen University and Research
Center



MEMOPAHAYM 3A CbIrPYAHNUYECTBO

MEMORANDUM OF UNDERSTANDING

3a cv3gaBaHe Ha HauyuoHaneH naaH 3a gedppazmeHmauus Ha ecmecmBeHu Mmecmoobu-
maHus Ha hpe3 mpaHchopmHu kopugopu 8 Boazapus

Mexgy:

MuHucmepcmBomo Ha okonHama cpega u Bogume

MuHucmepcmBomo Ha mpaHchopma

MuHucmepcmBomo Ha pe2uoHaAHomo pasBumue u 6aazoycmpolicmBomo
OopkaBHama a2eHyus no 2opume

Co¢us, 5 IOHu, 2008

C mo3u memopaHgym 3a cbmpygHuuecmBo, MuHucmepcmBomo Ha mpaHcnopma, MuHucmepc-
mBomo Ha okoAHama cpega u Bogume, MuHucmepcmBomo Ha peauoHaAHOMO pa3Bumue u baazoyc-
mpoucmBomo u OdopkaBHama azeHuus no 2opume, udpassBam cBosma nogkpena u HaMepeHue 3a
meXkgyuHCmMuUMyuuoHaAHO CompygHudecmBo 3a cb3gaBaHe Ha HauuoHaAeH nAaH 3a geppazmeHmauust
Ha ecmecmBeHu MecmoobumaHus Ha guBu »KuBomHu npe3 mpaHcnopmHu kopugopu 8 BoAzapus.

BspBame u ouakBame, uye ¢ makbB HauuoHaneH naaH 3a noaumuka wie ycneem ga usbezHem
U HaMaAuM u3oAauusma Ha ecmecmBeHume mecmoobumaHus, 8 pesyamam om pasBumuemo Ha
mpaHchopmHama uHgpacmpykmypa u we gonpuHeceMm 3a CoxpaHsaBaHe Ha 6ozamomo buopaH3oob-
pasue B Boazapus. ToBa we noMozHe 3a NOCMU2aHeMO Ha UeAUme Ha HauuoHaAHama noaumuka no
ona3BaHe Ha okonHama cpega, 8 coomBemcmBue ¢ usuckBaHusima Ha EBponelckus colos.

Hacmosuwuam mexHuuecku gokaag npegaaza peg UHCMpyMeHmU U npenopbku 3a paspabomBaHe
Ha makbB HauuoHaAeH naaH. [lokaagem cowo maka npegecmaBs cumyauusma 8 cmpaHama, omHoc-
HO cmeneHma Ha ppasmeHmauus Ha ecmecmBeHu MecmoobumaHus om mpaHcnopmHu kopugopu,
kamo ugeHmuduuupa npuopumemHu mouku Ha HauuoHaAnHO HuBo u nokasBa kbge e Hal-HykHO
NAaHUpPaHemo Ha gbA20CpoYHU Mepku 3a geppazmeHmauus. B gonbaHeHue, mo3u gokaag gaBa npe-
nopbku OMHOCHO npuAazaHemo Ha cheuuduuHu mepku, HamarsBawu HebaazonpusmHomo BAusiHUe
Ha nbmHama u »kenezonbmHa uHppacmpykmypa.

C uen cv3gaBaHe u npunacaHe Ha HauuoHaneH naaH 3a gedppazemeHmauus, u 6 pamkume Ha
mo3u MeMOpaHgyM 3a CbmpygHuuecmBo, komnemeHmHume MuHucmepcmBa u uHcmumyuuu, 8
cbmpygHudecmBo ¢ Bcuuku 3auHmepecoBaHu cmpaHu, we Bzemam npegBug npenopbkume Ha mo3u
mexHuuecku gokaag u we npegocmaBsm, ¢ ozaeg Ha cBosima komnemeHmMHoCcM, HAAUMHUME 3HaHUS

Development of a National Policy Plan for Habitat De-fragmentation
across Transport Corridors in the Republic of Bulgaria

Between:

Ministry of Environment and Water

Ministry of Transport

Ministry of Regional Development and Public Works
State Forest Agency

Sofia, June 5th, 2008

With this Memorandum of Understanding the Ministry of Environment and
Water, the Ministry of Transport, Ministry of Regional Development and Public
Works and the State Forest Agency express their support and commitment for
inter-ministerial cooperation with regard to the development of a National Policy
Plan for Habitat De-fragmentation across transportation corridors in Bulgaria.

We believe and expect that with such a policy plan we will be better able to
avoid or reduce the loss of habitat connectivity due to transportation infrastructure
development, resulting in a more effective protection of Bulgaria’s high
biodiversity. In addition, it will allow us to better meet our national environmental
policy objectives and implement EU regulations.

The present study offers many tools and recommendations for the compilation
of such a policy plan. It presents a state of the art understanding of the problem
of habitat fragmentation due to transport corridors in Bulgaria and it identifies
the priority locations at the national level, showing where measures to reconnect
natural habitats are most urgently needed. Moreover, the report provides
recommendations on specific measures that may be implemented so as to
reduce the impacts of road and railroad construction or upgrading.

In order to develop and implement a National Policy Plan for Habitat De-
fragmentation across transportation corridors in Bulgaria, the appropriate
ministries will, in close cooperation with all other stakeholders, consider the
recommendations provided in this report and will provide all available expertise




U ONUM Ha HAUUOHAAHO, PE2UOHAAHO U MECMHO HUBO 3a npuAazaHe Ha Mepku 3a CbXpaHeHue Ha
NpUpPOgHUMe ueHHocmu Ha Bbazapus.

3a epekmuBHomo npuAazaHe Ha kaayaume 3anezHanu B mo3u MemopaHgym B mpu meceueH cpok
om nognucBaxemo My, Bcska egHa om komnemeHmMHUMe UHCMUMYUUU We onpegeAu koopguHamop
Ha gelHocmume, u3BbpwBawu ce B pamkume Ha mo3u MeMopaHgym 3a cbmpygHudecmBo.

Kamo oueHsaBame npuHoca Ha Bcuuku gelicmBalwiu Auua U napmHbOopu Npu peaAusauusma Ha 6o-
A2apo-xonaHgekus npoekm: ,Bb3cmaHoBsBaHe Ha ekorozuuHume MpeXku npe3 mpaHcnopmHu kopu-
gopu B bvazapus’, uspassBame baazogapHocm kbM xonaHgckomo MuHucmepcmBo Ha 3eMegeAuemo,
npupogama u kauecmBomo Ha xpaHume, u nocoAcmBomo Ha XoAaHgus, 3a npegocmaBeHama Bv3-
mMokHOCM 3a peaAusauusma Ha moBa npoyuBaHe u 3a UHUUUUPaHEMO Ha ycnewHo mMeXkgyuHcmu-
MyuuoHaAHO compygHUYecmBo B chpepama Ha geppazmeHmauus Ha ecmecmBeHu MecmoobumaHus
B Boacapus. BapBawme, ue pesayamamume om masu uHuyuamuBa we gonpuHecam 3a nomuzaHe Ha
no-ycmouyuBo couuanHo, ukoHoMuuecko u ekonozuuHo pasBumue B Boazapus.

Tosu MemopaHgym 3a compygHuuecmBo BAusa B cuaa om gamama Ha nognucBaHemo my.

at national, regional and local level to implement the protective measures
necessary to conserve Bulgaria’s natural values. To facilitate an effective
implementation of the provisions of this Memorandum of Understanding, each
of the responsible ministries shall within three months from this Memorandum
of Understanding coming into effect designate a “coordinator”, who shall be
responsible for coordinating the activities associated with this Memorandum of
Understanding.

We acknowledge the contribution of all actors involved in the Dutch-Bulgarian
project “Restoring Ecological Networks across Transport Corridors in Bulgaria”
and would like to thank the Dutch Ministry of Agriculture, Nature and Food
Quality and the Dutch Embassy in Sofia for providing the opportunity to conduct
this baseline research that initiated a successful inter-institutional cooperation
with regard to habitat fragmentation in Bulgaria. We believe that the results
of this cooperation will help to achieve a more sustainable socio-economic
and environmentally conscious development in Bulgaria. This Memorandum of
Understanding shall become effective on the date of signature.

MuHucmbp Ha okoAHama

cpega u Bogume

The Minister of Environment
and Water

MuHucmbp Ha mpaHchopma

The Minister of Transport

MuHucmbp Ha peauoHaAHOMO
pasBumue u baazoycmpoucmBomo

The Minister of Regional
Development and Public Works

Mpegcegamen Ha QopkaBHa
azeHuus no zopume

The Director of the
State Forest Agency

Dzhevdet Chakarov

Peter Mutafchiev

Asen Gagauzov

Stefan Urukov

To3u memopaHgym 3a cbmpygHuvecmBo e nogezomBeH u nognucaH B8 pamkume Ha Bbazapo-Xoaangckus

BBWN-MATPA npoekm Bbv3cmaHoBsBaHe Ha EkonoauuHume Mpexku npe3 TpaHcnopmHu Kopugopu 8 Bvagapus,
2006-2008.

This memorandum of understanding has been prepared and signed within the
framework of the Dutch-Bulgarian BBI MATRA Project Restoring Ecological Networks
across Transport Corridors in Bulgaria, 2006-2008.



INTRODUCTION

PalloHume Ha HaceaeHUme Mecma, NpoMUWAEeHUMe U 3emegeAcku 30HU, mpaHcnopmHume ko-
pugopu U mexHusim HenpekbcHam pacmeXk yecmo 3acsieam mecmHocmu ¢ geBecmBeHa npupoga u
obumaBawiume 2u guBu >kuBomHu u pacmeHus. YHuwokaBaHemo U U3oAupaHemo Ha guBama npu-
poga B pesyamam om nogobHu yoBewku geuHocmu ce Hapuua paskvcBaHe ($ppaemeHmupaHe) Ha
ecmecmBeHume MecmoobumaHrusma (xabumamume). TpaHcnopmHume kopugopu, koumo ca npe-
gumHO wocema, aBmomMazucmpaau U KeAe30nbmHU AUHUU, ca cpeg Hau-BaXkHume npuyuHu 3a pas-
kvcBaHe Ha MecmoobumaHusma. Te He camo yHuwokaBam ecmecmBeHume MecmoobumaHusi, HO
cbwo maka BrowaBam kauecmBomo Ha npuaekawume 30HU, Bv3npensmemBam npugBukBaHusma
Ha cyxo3emHume >kuBomHu no mepeHa u noBuwaBam cMbpmHOCMMa UM Ype3 NbMHU UHUUGEHMU.
MogobHo BwvageucmBue Moxke ga yBeAuuu onacHocmma om (AokaAHO) usduesBaHe Ha onpegeneHu
BugoBe, ocobeHo Ha makuBa, koumo Beue ca ys3Bumu UAU 3acmpalleHU.

B BoAzapus ca paspabomeHu naaHoBe 3a 3HauumeAHo nogobpaBaHe u paswupsaBaHe Ha nbm-
Hama mpexa, BkalouBawa u nem naneBponeucku mpaHcnopmHu kopugopa. CouwecmByBawume
mpaHcnopmHu kopugopu u npegaokeHume pa3wupeHus 3anaawBam guBama npupoga u 3acsizam
uszpakgaHemo u ¢pyHkuuoHanHUMe BvamokHocmu kakmo Ha HauuoHaaHama, maka u Ha MaHeBpo-
neuckama ekoaozuuHa mpexka Hamypa 2000.

YcmaHoBeHo e, ue cowecmByBawume u nAaHupaHume HoBu NbmHu (wocelHu) u >keAre30nbmHuU
mpexku moxke ga ce coBmecmsam ¢ uszpakgaHemo Ha koxepeHmHu ekoAo2uuHU MpeXku upes npegnpu-
emaHemo Ha cbomBemHu geticmBus 3a u3zpaxkgaHe Ha NPeAe3HU CbopbXkeHuUs U npegnasHu o2pagu.
Mpu moBa Bvnpocume 3a ona3BaHe Ha buopasHoobpasuemo mpsabBa ga ce Baumam npegBug owe
0m HaU-paHHUME emanu Ha mpaHCnopmMHOMo nAaHupaHe. ToBa uscaegBaHe uMa 3a uea ga ugeHmu-
duuupa u npuopumusupa yuacmovuume om nomHama u »keaezonomua mpexa 6 Boazapus, 3a koumo
moke ga e Heobxogumo cmekuaBaHe Ha ompuuameAaHume nocaegemBus, U ga gage npenopbku 3a
npegomBpamaBaHe uAu HamandBaHe Ha wemume npu ugeHmuduuupaHume npobaemu. Obwama
uen Ha npoekma e B gHewHomo Bpeme Ha ycuaeHO pa3wupsiBaHe Ha nbmHama u Xkene3onbmHa
cucmema ga paspabomu UHCmpymeHmu u memogu, koumo ga nocay>kam Ha op2aHume Ha Baacmma
B Bbazapus u Ha 3auHmepecoBaHume cmpaHu ga us2zomBsam HauuoHaAHa npozpama 3a gedpazmeH-
mupaHe Ha xabumamume, HakbCaHu OM mMpaHcNOpmHU kopugopu ¢ UeA ga ce onasu buoA02U4HOMO
pasHoobpasue u ga ce uszpagu koxepeHmHa u ycmouuuBa ekonozuuHa mpexka 8 cmpaHama.

Urban, industrial or agricultural areas, transportation corridors, and their
continued growth often affect pristine natural areas and the wildlife that
depends on these areas. The loss and cutting up of natural areas through these
anthropogenic activities is commonly referred to as “habitat fragmentation”.
Transportation corridors, mostly roads and railroads, are among the main causes
of habitat fragmentation. They not only cause the loss of natural habitats but
also affect the quality of adjacent habitats, hinder the movement of ground-
dwelling animals across the landscape and increase wildlife mortality through
vehicle collisions. These impacts can increase the risk of (local) extinction for
certain species, especially those that are already vulnerable or endangered.

In Bulgaria plans have been developed to substantially upgrade and expand
the national road and railroad networks, including five Pan-European Transport
Corridors. The existing transportation corridors and the proposed extensions
pose a threat to wildlife and affect the development and functionality of both a
national and Pan-European Ecological Network (PEEN), including the designation
and protection of NATURA 2000 sites.

It has been shown that existing and planned road and railroad networks do
not necessarily inhibit the development of a coherent ecological network. How-
ever, biodiversity issues should be taken into account from the early stages of
transport planning onwards. This study aims to identify and prioritize sections of
the Bulgarian road and railroad network where mitigation be required and pro-
vides recommendations to avoid or mitigate the problems identified. The overall
objective of the project is, in these times of extensive expansion of the road
and railroad systems, to develop tools to help the Bulgarian authorities set up a
national program to minimize the fragmentation effects of these transportation
corridors so as to preserve biodiversity and develop a coherent and sustainable
ecological network across the country.
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(pazmeHmupaHe Ha ecmecmBeHume xabumamu upe3 yHuwokaBa-
He uAu HamansBaHe Ha pa3mepa Ha NPUPOgHU 30HU U Ype3 u3zpakgaHe
Ha bapuepu kamo nomuwa u »keAe3onbmHu AUHUU. B pesyamam om
moBa nonyaauuume Ha guBu >kuBomHu ce u3oAupam egHa om gpyea.
TpaHcnopmHume kopugopu 3anAawBam ¢ ¢ppazmeHmupaHe kakmo cy-
x03emMHUmMe, maka u BogHume MecmoobumaHus.

Fragmentation of natural habitats through loss or reduction in the size
of nature areas and the construction of barriers, such as roads and rail-
roads. As a result, wildlife populations become isolated from one another.
Both terrestrial and aquatic habitats are vulnerable for fragmentation due
to transport corridors.



2. MbINLLATA N TEXHUTE HEBAATOMNPUATHU

Bb3ENCTBUA

ROADS AND THEIR
IMPACTS

TpaHcnopmHume kopugopu kamo nbmuuwia u XkeAe3onbmHu AuHUU ca 2AaBHa npuuuHa 3a HakocBa-
He Ha MecmoobumaHusma. Te He camo yHuwokaBam ecmecmBeHume xabumamu, 3awWomo 3aeMam
npocmpaHcmBomo, Ho cbuio BrowaBam kauecmBomo Ha npuAeXkawume 30HU, Hanpumep Ype3 3ambp-
csaBaHe, wym, xugporoz2uuHu BvageticmBus u cBemauHHo 3amopcsBaHe. OcBeH moBa mpaHcnopmHume
kopugopu BbanpensmcmBam npugBukBaHusma Ha cyxozemHume XKuBomHu no mepeHa, koemo Moxke
ga goBege go Bce no-2onama U3oAauus Ha nonyaauuume um. M Ha kpas, HO He U no 3HauyeHue, Nbmu-
wama noBuwaBam cMopmHocmma 8 nonyaauuume om guBu >kuBomHu 8 peayamam om CHAbCbUU C
npeBo3Hu cpegcmBa. Bcuuku mesu Bov3geticmBus moke ga yBeauuam onacHocmma om (AOKaAHO)
usuesBaHe Ha Hakou BugoBe, ocobeHo Ha makuBa, koumo Beue ca ya3BuMu UAU 3acmpalleHu.

Momuwama moke ga npecudam BavkHu MecmoobumaHus u ga ozpaHuvyaBam gBukeHusma Ha
guBume >kuBomHu MeXkgy xabumamume om gBeme cmpaHu Ha nbms. B peayamam om moBa moxke ga
ce okakam uzoAupaHu omHocumenHo manku 2pynu >kuBomHu, koemo HamansBa BeposmHocmma 3a
msxHomo oueAsBare. QusuuHume xapakmepucmuku Ha nbms MoXke ga ca HenpeogoAuma bapuepa 3a
Hakou BugoBe, a gpyau Moke ga ombseBam camus nbm u Bcuuku cBbpaaHu ¢ Hezo 6eanokolicmBa.

OcHoBHu Bv3geliicmBua Ha nomsa

Main road impacts

1. 3azyba Ha MecmoobumaHue
Loss of habitat

2. [eepagauus Ha MecmoobumaHuemo
Habitat degradation

3. bapuepeH edpekm
Barrier effect

4. CmopmHocm Ha guBume >kuBomHu
Wildlife mortality

Transport corridors, such as roads and railroads, are a major cause of habitat
fragmentation. Transport corridors not only cause the loss of natural habitats
due to their demand for space, but also affect the quality of adjacent habitats
due to, for example, pollutants, noise, hydrological impacts or light pollution.
Furthermore, transport corridors hinder movements of ground-dwelling animals
through the landscape, which may result in the increased isolation of wildlife
populations. Last but not least, transport corridors can increase unnatural wildlife
mortality due to collisions with vehicles. All these impacts can increase the risk
of the (local) extinction of wildlife species, especially those that are already
vulnerable or endangered.

Roads can bisect important wildlife habitats and reduce animal movements
between habitats on opposite sides of the road. As a result, relatively small
groups of animals can become isolated, reducing their viability and likely sur-
vival. For some species the physical features of the transportation corridor can
be an absolute barrier. Other species may avoid the road corridor and associ-
ated disturbance altogether.




MHoz20o »kuBomHu cmaBam >kepmBa Ha ygap ¢ npeBo3Ho cpegcmBo. CpegHo 2onemume u egpume
XUuwiHUUU kamo meukama u Bugpama ca ocobeHo 3acmpaweHu om moBa, noHeke obumaBam
0bwupHU mepumopuu u npu exkegHeBHUME cu npexogu MoXke ga npecuyam MHokecmBo nbmuwia.
Toasam 6pou 3emHOBogHU kamo >kabu u gbkgoBHUUU 3a2uBam npu Ce30HHUME Cu Muzpauuu koem u
om Mecmama 3a pasmMHokaBaHe. Baeuyeu kamo kocmeHypkume u 3Muume npecuuam noms 6aBHo
UAU gopu ca npuBaeueHu om monaama My noBvpxHocm, 3amoBa cbuiecmByBa 2oaama onacHocm
ga bvgam npezaseHu. OcBeH cyxo3eMHu XkuBomHu, aBmomobuaume u BaakoBeme BAvckam cobwio
u nmuuu. OcobeHo 3acmpaweHu ca 3abyaeHume coBu, kakmo u MHO20 gpyau 2pabauBu nmuuy,
noHeXe kpaunsmHume 6ankemu 3a max ca npuBaekameAHu AOBHU mepumopuu.

Many animals are hit by vehicles. Medium-sized and large carnivores, such
as bears and otters are especially vulnerable as they have large home ranges
and may encounter many roads during their daily movements. Large numbers
of amphibians, such as toads and salamanders, suffer from road-kill during their
seasonal migrations towards or from their breeding sites. Reptiles, such as tortoises
and snakes, cross roads slowly or are even attracted by the warm microclimate
of the road surface and consequently are highly at risk of being killed by traffic.
In ad(dition to terrestrial animals, bird species are also hit by cars and trains. Barn
owls, as well as many other birds of prey, are especially vulnerable, because the
verges of railways and roads provide attractive feeding habitats.



3. ISCAEABAHUN BbINPOCIA RESEARCH QUESTIONS

Obwama gonkuHa Ha aBmomobuaHume u dkeaesHume nvmuwia B8 Boazapus e cbomBemHo The total paved road and railroad length in Bulgaria is 18,744 (outside urban
18 744 km (u3BvH ypbaHusupaHu mepumopuu) u 4 345 km. CowecmBeHa yuacm om me3u mpaHcnop- areas) and 4,345 km, respectively. A considerable amount of these transport
mHU MpeXku npecuva UeHHU NpUpogHU mepumopuu u e B cocmosHue ga Bausie ompuuamenHo Bop- networks cross valuable natural areas and have the potential to negatively affect

Xy buonozuuHomo pasHoobpasue. B HacmoAwusa gokaag ca ugeHmuduuupaHu U npuopumusupaHu biodiversity. In this report we identify and prioritize all those sections of the
Bcuuku yuacmouu om nomHama u >kenezonbmHa Mpexka B boazapus, 3a koumo moxke ga ce ouakBa, Bulgarian road and railroad network that are expected to significantly affect the
ue we Bpegam Bopxy kusHecnocobHOCMMa Ha nonyAauuume Ha guBu >kuBomuu. OcBeH moBa ca viability of wildlife populations. Furthermore, we provide recommendations to

gageHu npenopbku 3a pewaBaHemo Ha omkpumume npobaemu. Mo-cneuuanHo mo3su gokaag 06xBa- address the identified problems. More specifically the questions that this report

wa caegHume BakHu Bonpocu: addresses are:

e Kou yuacmbuu om nbmHama u >kene3onbmHa mpexka ca npobaemMHU om ekonoz2uuHa aneg- ® |What sections of the rail and road networks are bottleneck locations
Ha mouka? from an ecological point of view?

® Ha kou om me3u npobAeMHU yuacmbUuu Hal-cnewHo mpabBa ga ce 0bbpHe BHUMaHuUe? ® Which of these bottleneck locations need to be addressed most

e KakBu mepku ca Heobxogumu, 3a ga ce pewam npobaemume? urgently?

* KakBu we ca pasxogume 3a me3u mepku? ® What measures could be taken to solve the problems?

* Kak moxke ga ce ocbwecmBu gageHa npozpama 3a gedpazmeHmupaHe? ® What are the costs of such measures?

® How can a de-fragmentation program be implemented?




MNog6paHu uHgukamopHu BugoBe ¢ pa3auveH pasmep Ha o6umaBaHa mepumopusa u choco6Hocm 3a pasceABaHe, npegcmaBumeAHu 3a onpegeAeHu
munoBe ekocucmemu

Selected indicator species varying in home range size and dispersal capacity, representing a range of ecosystems

= lopa | Forest

= lopcku xpacmanak | Woodland shrub

= CmenHo nacuuwe [ Steppe grassland

= Mouyp-Peka-E3zepue | Wetland-River-Pond

Heo6xoguma naow,

Ha xabumama (km?) Cnoco6Hocm 3a pascenBaHe (km)
Habitat area Dispersal capacity (km)
requirements (km?)
<1 1-3 37 715 15-25 25-35 >35
KocmeHypku KpacmaBa >kaba
0-0.1
Tortoises Common toad
Nanyzep Cwmok muwkap
Souslik Aesculapian snake
Mocmovp cmok
Blotched snake
Mocmovp nop
0.141
Marbled polecat
NuBa komka
1-5
Wildcat
3namka
510 :
Pine marten
Bugpa KadsBa meuka
10-50
Otter Brown bear
BbAazopogeH eneH BobAak
>50

Red deer Wolf




4. AHAA3N

ANALYSES

3a ga ce ugeHmuduuupam npobAemMHUME yyacmbuu No NbmHama u keaesonbmHa mpexka B8
Boazapus, bewe npuaokeHo cbuemaHue om gBe cmpameauu. MbpBama, ekcnepmeH-Mogen Ha
ocHoBama Ha GIS (Feozpadcku UHPopMauuoHHU cucmemu) bewe u3noA3BaHa 3a uscaegBaHe Ha
aHmponozeHHomo Bv3gelicmBue om cmpaHa Ha cbuwecmByBawume u 3anAaHyBaHume mpaHCcNOpPMHU
kopugopu Bopxy XkusHecnocobHocmma Ha nonyaauuume Ha guBume »kuBomHu. Bmopama cmpameaus
Bkalouu koHcyamauuu ¢ ekcnepmu omHocHo moBa kvge cnopeg max ca no-BaxkHume npobaeMHU
yyacmbuu 8 mpancnopmHama mpeXa. B moBa uscaegBaHe ca usnoasBaHu u gBama nogxoga, mou
kamo pa3pabomBaHemo Ha HauuoHaAHama npozpama 3a geppazmeHmupare 8 XonaHgus' nokasa, ue
NPobAEMHUME yyacmbuu ce onpegeasm Hal-gobpe, ako MogeAHUME aHaAu3u Ha honyAauuoHHama
kusHecnocobHocm Ha guBume >kuBomHu ce cbuemasm C NO3HaHUSMa Ha cneuuaucmume 3a
cneuuduyHama cumyauus Ha Macmo.

Momuwama Bpegam Ha MH020 BugoBe guBu >kuBomHu. Tou kamo e HeBv3aMoXkHO ga ce nogaokam
Ha aHaAu3 Bcuuku BugoBe B Bvazapus, uyBcmBumeaHu kom BbagelicmBuemo Ha nbmuwiama, baxa
nogbpaHu gBaHagecem kalouoBu Buga guBu >kuBomHu, koumo bsxa usnoa3BaHu kamo uHgukamopHu
npu ougHkama Ha npobAeMHUMe yuacmbuu 8 nbmHama Mpedka Ha cmpaHama. BugoBeme ca usbpaHu
no makbB HauuH, ye ga ca npegcmaBumenHu 3a Bcuuku Had-BaxkHu munoBe ekocucmemu. Cpeg msx
ocBeH moBa uma gpebHu, cpegHu u egpu BugoBe, 3awomo bapuepHuam edpekm Ha nbmuwama moXe
ga 3aBucu om pasmepume Ha >kuBomHOmMo, nAowMa Ha HezoBama mepumopus U cnocobHocmma
My ga ce npugBukBa mexkgy omgeaHUme yuacmbuu om mecmoobumaHuemo. M3bpaHu baxa 8 Buga
6o3altHuuy, 3 Buga Baeuyau u 1 Bug 3eMHOBOgHU.

1 Buwx:/ See: Van der Grift, E.A. 2005. De-fragmentation in the Netherlands: A success story? GAIA 14 (2): 144147

To identify bottleneck locations in the Bulgarian road and railroad network
we used a combination of two strategies. First, an expert-based GIS model was
used to study the impact of existing and planned human transport corridors on
the viability of wildlife populations. Second, experts were consulted for their
opinion of important ecological bottleneck locations. The two methods were
included and combined in the study, as the development of a national program
for de-fragmentation in the Netherlands' has shown that bottleneck locations
are best assessed when model analyses of the viability of wildlife populations on
a national scale are combined with expert knowledge of the local situation.

Many wildlife species are affected by roads. Since it would not be feasible
to analyze all the species in Bulgaria that might be sensitive to road impacts,
twelve key wildlife species were selected and used as indicators to assess
bottleneck locations in Bulgaria’s transport network. The species were selected
So as to represent all the major ecosystem types in the country. Moreover, a
range of small, medium and large animal species were selected, as the barrier
effect of roads can vary according to the size of the species, the size of their
home ranges and their ability to move between habitat patches. The selection
consisted of 8 mammal, 3 reptile, and 1 amphibian species.




XapakmepHu ocobeHocmu Ha usbpaHume uHgukamopHu BugoBe

KagaBa meuka (Ursus arctos)

KadsBama meuka ce cpewa npegumHo B naaHuHume Ha LleHmpanna u lOzo3anagHa Boazapus. Ta
»uBee B pa3HoobpasHu naaHUHcku xabumamu, Ho 0bukHoBeHo obumaBa obWUpHU 20pu ¢ NOAAHKU U
obuneH wybpak om nAogHU xpacmu u mpeBu, ¢ HepaBeH mepeH u ckaaucmu mecma. B naaHuHckume
U noAy-nAaHUHckume patioHu MecmoobumaHusma Ha Meukama BkalouBam u AaHgwagpmu coc 3eme-
gencko-nacuweH xapakmep. Kamo npaBuno mwkkume u »keHckume ce cpewam camo npes bpauHus
ce30H. Meukama e mepumopuanHo »kuBomHo, ¢ 0bwupHa uHguBugyaaHa mepumopusi, kamo mepumo-
pusima Ha Mokkus Moke yacmuuHo ga npunokpuBa mepumopusima Ha Hsikoako >keHcku. FpaHuuume Ha
mepumopusima U yecmo cbBnagam ¢ nomuwa, koemo noka3Ba, ue nbmuwama ca npensmcmBus npu
ekegHeBHume U npexogu. KapsBama meuka gHeBHO Moke ga u3MuHe 20AIMO pascmosHue - 35 km u
noBeue, kozamo cu movpcu HoBa mepumopus. Momuwama Moxke ga npeuam Ha me3u gBuxkeHus, 3a-
womo npezpakgam ecmecmBeHume MuzpauuoHHU Mapuwpymu. CMbpmma npu NbmMHO-mMpaHCcNopmHu
npouswecmBus e egHa om 2raBHume npeku 3anaaxu 3a nonyaauuume Ha meukume. KadsBama meuka
e 8 cnucbuume om MpuaokeHus 2 u 4 Ha OupekmuBama 3a xabumamume Ha EBponeuckus cblos.

Brown bear (Ursus arctos)

Brown bears occur mainly in the mountain ranges of central and southwest
Bulgaria. They occupy a variety of mountain habitats but typically inhabit exten-
sive and remote forests with openings and rich undergrowth of fruit bushes and
grasses, rugged topography and rocky outcrops. Agro-pastoral landscapes are
also part of brown bears’ habitat. Brown bears are solitary animals. Males and
females usually only meet in the mating season. Brown bears are territorial, with
large home ranges, the boundaries of which often coincide with roads, indicat-
ing that roads are barriers to their daily movements. Brown bears are able to
move over large distances — 35 km or more — when searching for new territories.
Roads may hinder those movements if they block ancient migration routes. Traf-
fic related mortality of bears, on both roads and railroads, is one of the major
direct threats to bear populations. The brown bear is listed in annexes 2 and 4
of the EU Habitat Directive.



Characteristics of selected indicator species

Boak (Canis lupus)

Bouakbm ce cpewa B8 usanama cmpana c uskaloueHue Ha ceBepozanagHume yacmu Ha dyHaBckama
paBHuHa u paBHuHHUMe uacmu Ha Tpakulckama Hu3uHa. Bvauume >uBesm B pasHoobpasHu
xabumamu, Ho MuNUYHOMO UM MecmoobumaHue ca 0bWUpPHU 20pu B NAAHUHUME UAU NpegNAaGHUHUME.
3acenBam ce cbwo u B zopu B HU3UHUME, 20pUCMU XpacmaAauu u omkpumu nacuwa, Ho mesu
mMecmoobumanus Moke ga ce kaacuduuupam kamo cybonmumanHu. Bbauume ca mepumopuanHu
»kuBomHu, koumo ce gBukam Ha MaAku 2AyMHUUU, CbCMOAWU Ce om gomuHupawama >keHcka,
gomuHupawus Mbkku u gBeme nocAegHu mexHu nokoaeHus. Te 3aemam o6wupHa mepumopust
u ekegHeBHO u3MuHaBam 2onemMu pascmosHus, mvpcelku xpaHa. Kozamo cu mupcsim HoBa
mepumopusi, me mozam ga uamuHaBam gHeBHo noBeue om 35 km. Mbmuwama moxke ga npeyam Ha
me3u gBukeHus u npeBo3Hume cpegcmBa Mozam ga NpuyuUHSM cMbpmma Ha MAagu BoAuu. Boakom
e B cnucbka om MpuaoxkeHue 2 Ha JupekmuBama 3a xabumamume Ha EBponetlickus colos.

Wolf (Canis lupus)

Wolves occur in south, central, and north central to northeast Bulgaria. They
occupy a variety of habitats but typically inhabit large and remote forests, ei-
ther in mountainous regions or in the foothills of the mountain ranges. Lowland
forests, woodland shrub and open grassland areas are also used but can be
classified as sub-optimal habitat. Wolves are territorial animals that live in small
packs, usually of a dominant female and a dominant male with their last two
generations of offspring. In the winter packs may be bigger. They occupy large
home ranges and move over large distances each day to find food. Wolves are
able to move over large distances — 35 km or more — when searching for new
territories. Roads may hinder those movements, but more importantly, (young)
wolves are frequently killed by vehicles. The wolf is listed in annex 2 of the EU
Habitat Directive.




XapakmepHu oco6eHocmu Ha usbpaHume uHgukamopHu BugoBe

BaazopogeH eneH (Cervus elaphus)

BaazopogHusm eaeH ce cpewa noumu noBcemecmHo B 2opckume yacmu Ha Boazapus, makap
u3BoH AoBHUMe cmonaHcmBa Hau-yecmo e ¢ Hucka nabmHocm nopagu 2oasmama AoBHa npeca.
Tou obumaBa pasHoobpasHu xabumamu, Ho 06ukHoBeHo >kuBee B 2opucmu patioHu u bauskume go
msax ecmecmBeHu nacuwa go Hagmopcka Bucouuna okono 2200 m. Mbkkume eaeHu nposBsBam
mepumopuaAHOCm npe3 pasmMHoXKUMEAHUs cu nepuog, kamo gomuHupawusm mbkku dopmupa
cBou xapem, koumo oxpaxsBa npu npugBukBaHe npe3 mepumopusma cu. /38vH paamHokumeaHus
ce30H eneHume npogbakaBam ga ce gBukam Ha cmaga, npu koemo kowymume ¢ maakume u
nogpacHaAume eneHuema ce gopkam omgeAHo om MaAkume “epaeHcku” epynu maagu mMuxkkapu,
a BvbapacmHume muXkku kuBesm camu. EAeHume 3aemam 06WUPHU MEPUMOPUU U AECHO U3MU-
HaBam Ha geH 10 km u noBeue, gupeuku Hal-gobpama nawa. Te mozam, ocobeHo Mwkkume, ga
npaBsm 2oanemu npexogu — go Hag 25 km, kozamo cu mopcsim HoBa mepumopus. Memuwama moxke
ga npeyam Ha moBa npugBuxkBaHe, goHsikege noHexke >kuBomHume ca CkAOHHU ga ombseBam
ga ce gobawkaBam go nbmuwa. Maagume eaeHuema uszaexkga ca Hal-CUAHO 3acmpalieHu om
npezasBaHe Ha nbms.

Red deer (Cervus elaphus)

Red deer occur in almost every part of Bulgaria, although usually in low den-
sities due to hunting pressure. They occupy a variety of habitats but typically
inhabit woodlands, agro-forestry areas, natural grasslands and heath lands, up
to an altitude of about 2200 m. Red deer only show signs of territoriality during
the breeding season, when dominant males move with the females within their
home range. Outside the breeding season red deer are gregarious animals too;
females, calves and sub-adults form herds that are separate from small ‘bach-
elor’ groups of young males. Adult males usually live alone outside the breeding
season. Red deer occupy large home ranges and can easily move 10 km or
more during one day to find the best foraging grounds. Red deer, especially
males, are able to move over large distances - 25 km or more — when searching
for new territories. Roads may hinder those movements, particularly because
the animals tend to avoid the vicinity of roads. Young red deer seem most vulner-
able to being killed by collisions with vehicles.



Characteristics of selected indicator species

JuBa komka (Felis silvestris)

NuBama komka ce cpewa HaBcsikbge us Boazapusi, kbgemo uma 2opu. Ts obumaBa pasHoobpasHu
xabumamu, Ho 0bukHoBeHo >kuBee B cmapu WUPOKOAUCMHU UAU CMECEHU 20pu U xpacmasauu B8
Huckume Yacmu Ha nAaHUHUMeE UAU B8 xbAMucmu mecmHocmu. Mo-manko BeposmHo e Bugbm ga boge
HamepeH B uzanoaucmHu 2opu, 3emegencku uau 2opckocmonaHcku yuacmbuu. JuBama komka kuBee
NO EgUHUYHO U € CUAHO mepumopuanHa. Mwkkusim no-cneuuaAHo 3aema obwupHa uHguBugyanHa
mepumopus. Makap u ga ce cbbupa ¢ >keHckama camo 3a bpauHus ce3oH, HezoBama mepumopus
kamo npaBunao ce npunokpuBa ¢ mepumopuume Ha Hskonko >keHcku. 3a egHa How, guBama komka
usmuHaBa cpegHo Hskoako kunomempa B mopceHe Ha xpaHa, Ho Moke ga nokpue 20AIMO pa3cmosiHue
om Hag 10 km, ako cu mvpcu HoBa mepumopus. Momuwama MoXke ga npeyam Ha me3u Npexogu u
maagume eksemnaspu Mozam ga cmaBam >kepmBa Ha mpaHcnopmHu uHuugeHmu. JuBama komka e
8 cnucvka om MpunokeHue 4 Ha [QupekmuBama 3a xabumamume Ha EBponeuckus colos.

Wildcat (Felis silvestris)

Wildcats occur in almost every part of Bulgaria where forests are present.
They occupy a variety of habitats but typically inhabit old broad-leaved or mixed
forests and shrub vegetations in low mountainous or hilly areas. To a lesser extent
the species can be found in coniferous forest and agro-forestry areas. Wildcats
are solitary and highly territorial animals. Males in particular keep large home
ranges. Although males and females only meet during the mating season, male
territories usually overlap with several female territories. On average wildcats
move several km a night to find food. They can cover large distances — 10 km
or more — during the search for new territories. Roads may hinder those move-
ments, but more importantly, (young) wildcat are frequently killed by vehicles. The
wildcat is listed in annex 4 of the EU Habitat Directive.




XapakmepHu oco6eHocmu Ha usbpaHume uHgukamopHu BugoBe

3namka (Martes martes)

3namkama ce cpewa no Bucokume yacmu Ha Puaa, MupuH, 3anagHume Pogonu u LieHmpanHus
BankaH. B Hskou cayyau Bugbm Moxke ga ce Hamepu u B no-Hucku naaHuHcku MecmHocmu, Hanpu-
mep 8 CmpaHgka u Aygozopuemo. Ta obumaBa pa3HoobpasHu 2opcku xabumamu: cmapu Wupo-
koaucmHu (bykoBu), cMeCeHU U U2AOAUCMHU 20pu. 3aamkama e CUAHO mepumopuanHo XKuBomHo.
MHguBugyanHama mepumopus € ¢ pa3auuHa naous, 8 3aBucumocm om HaAuuuemo Ha xpaHa. Mokku-
am 3aema no-2oAama mepumopus, kosmo obukHoBeHo ce npunokpuBa ¢ mepumopuume Ha HakoAko
»eHcku. CpegHo 3namkama uamuHaBa 3a How, 5 go 6 kunomempa, gokamo mopcu xpaHa, HO AECHO
moke ga ce npugBuku u Ha no-zonemu pascmosiHus — Hag 10 km, ako cu mvpcu HoBa mepumopus.
Momuwama moke ga nonpevam Ha makuBa npexogu, HO no-cbuiecmBeHomo e, ye npuyuHsBam
Bucoka cMopmHocm cpeg 3namkume.

Pine marten (Martes martes)

Pine martens occur in the high mountain ranges of Rila, Pirin, the Western
Rhodopes and the Central Balkan. The species can also be found in some low
mountain areas, such as Strandja and the Ludogirie. They occupy a variety of
forest habitats: old broad-leaved (beech), mixed or coniferous forests. Pine mar-
tens are solitary and territorial animals. Home ranges differ in size depending on
food conditions. Males keep larger home ranges, which usually overlap with sev-
eral female territories. On average pine martens move 5 to 6 km a night to find
food. They can easily cover longer distances — 10 km or more — when searching
for new territories. Roads may hinder those movements, but more importantly,
cause high road mortality.



Characteristics of selected indicator species

Peuna Bugpa (Lutra lutra)

Bugpama ce cpewa kpau pekume u b8 BararkHume 30HU npakmuuecku noBcemecmHo u3 Boazapus
¢ uskaloueHue Ha Hsikou 3emegencku patoHu Ha ceBepouamok, nokpau pekume B HaceneHUmMe mecma
u npu Hagmopcka BucouuHa Hag 1500 m. Ta ce 3aceABa Hau-vecmo kpal peku, Ho CbWwo U kpau baama
u e3epa, 3a0bukoneHu ¢ 2becma ecmecmBeHa pacmumeAHocm, kakmo u no ckaaucmume yuacmouu
Ha bpeza Ha YepHo mope. Bugpama e mepumopuanHo xkuBomHo. Tepumopusima U € no hpomexkeHue
Ha peuHus uau mopckus 6pse. MHguBugyanHama mepumopus Ha Mwkkusi € go 20 km goaikuHa Ha
pekama, B8 3aBucumocm om kavecmBomo Ha mecmoobumaHuemo. Ta obukHoBeHo ce npunokpuBa
¢ mepumopuume Ha gBe uau mpu >keHcku, kakmo u ¢ me3u Ha Hskoako nogpacmBawu Bugpu. Mpu
ekegHeBHume cu npugBukBaHus Bugpama vecmo obxoxkga Bcuuku yacmu Ha mepumopusima cu.
Mpu moBa ms psagko ce omganeuaBa Ha noBeue om 100 mempa om Bogama, HO MoXke ga U3MuHe
go 20 km no cywa, kozamo cu mbpcu HoBa mepumopus, Hanpumep npe3 Asmomo, ako pekama
npecbxHe. Bugpume yecmo 3a2uBam no nbmuwama, 3auomo ca ckaoHHU ga npecekam naamuomo,
ako nog mocma HamMa ygobeH bpsez uau nbmeka. Bugpama e B8 cnucbuume om MpuaokeHus 2 u 4 Ha
OupekmuBama 3a xabumamume Ha EBponeuckus colos.

Otter (Lutra lutra)

Otters can be found around rivers and in wetlands in practically all parts of
Bulgaria except for some agricultural parts in the northeast, along rivers in popu-
lated areas and at altitudes of >1500 m. They primarily occupy natural rivers,
but also are found in wetlands, lakes surrounded with dense natural vegetation
and along the Black Sea coast. Otters are territorial animals. Home ranges are
established on river banks. Male home ranges cover up to 20 km of river length,
depending on the quality of the habitat. These usually overlap with one or two
female territories as well as the home ranges of several sub-adults. During their
daily movements otters often visit all parts of their territory. Otters rarely move
more than a hundred meters away from the water during these daily movements,
but may cover up to 20 km overland when searching for new territories, for ex-
ample in summer when rivers may dry up. Otters are often killed on roads as they
tend to cross the road at grade if no suitable river bank or walkway exists under
road bridges. The otter is listed in annexes 2 and 4 of the EU Habitat Directive.
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Mocmovp nop (Vormela peregusna)

Mocmpusm nop ce cpewa Hau-Beue B ceBepousmouHume u lo2ousmoyHume uyacmu Ha
cmpaHama u no Bucokume noanema Ha 3anagHa Bvazapus. Tol ombs2Ba 2opume u ce 3acenBa
2naBHO no nacuwa u 3emegeAcku 3emMu CbC 3HaYUMEAEH gaa Ha ecmecmBeHama pacmumeAHocm
no omkpumume peuHu paBHuHU. Mecmpume nopoBe ca camMOMHU U MepumopuaAHU XkuBomHu.
WHguBugyaaHume um mepumopuu ca cpaBHumeaHo mMaAku u obukHoBeHo ce npunokpuBam go
usBecmHa cmeneH. B 2paHuuume Ha mepumopusma cu nopbm e “ckumHuk”, kamo Ha Bceku gBa-
mpu geHa cMmeHst AoBHOMO noAe u gynkama cu. [leHOHOWwHUmMe npexogu Ha nbcmpus nop ca kocu,
Hau-yecmo go 1200 m 3a How, B mbpceHe Ha xpaHa. Ho molu AecHO MoXe ga uU3MUHE U no-20AeMU
pa3cmosHus — Hag 3 km, kozamo cu mbpcu HoBa mepumopus. MopoBeme uecmo 3azuBam no
nemuwama. Momuwama HakecBam Mecmoobumarusima um u Hepsigko cAyxkam kamo 2paHuuu Ha
mepumopuume uM. Mecmpusm nop e B cnucvuume om lMpuaokeHus 2 u 4 Ha JupekmuBama 3a
xabumamume Ha EBponelickus colos.

Marbled polecat (Vormela peregusna)

Marbled polecats mainly occur in the northeastern and southeastern parts of
the country and in the high plains of western Bulgaria. They avoid forests and
primarily occupy steppe grasslands and agricultural areas and open river plains
with considerable areas of natural vegetation. Marbled polecats are solitary and
territorial animals. Home ranges are relatively small and usually overlap some-
what. Marbled polecats are ‘nomadic’ within their home ranges changing their
foraging areas and burrows every two to three days. The daily movements of
marbled polecats are limited, usually up to 1200 m a night to find food. They can
easily cover longer distances — 3 km or more — when searching for new territo-
ries. Marbled polecats are often killed on roads. Roads fragment their habitats
and frequently become territorial boundaries. The marbled polecat is listed in
annexes 2 and 4 of the EU Habitat Directive.
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Manyzep (Spermophilus citellus)

Nanyzepom ce cpewa 2anaBHo B ceBepHume u ueHMpaAHU paloHU Ha cmpaHama, Ho Cbwo MoXe ga
ce Hamepu U B oepaHuueHU paloHu Ha lozo3anag u loezousmok. O6umaBa npegu Bcuuko cmenHu nacuwia
u omkpumu 2opucmu MeCmMHOCMU, HO CbWO U 3emegencku 3emu CbC 3HaUUMeneH gaa Ha ecmecmBeHa
pacmumenHocm. Aaayzepume >kuBesim Ha koaoHUU U He ca mepumopuaaHu. Te ca akmuBHu npe3 geHs
U cnam 3uMeH CbH om cenmemBpu go Mapm. Tepumopuume um ca ¢ Maaka naous, 06ukHoBeHo nog 2
ha. B e2paHuuume Ha mepumopusima me 3aemam Hskonko gynku. ExkegHeBHume npexogu Ha Aanyzepa
ca kbcu, Hau-uyecmo go Ha 150 m om gynkama My 3a egHa How, gokamo cu mbpcu XpaHa. Tou cnokoUHo
MoXKe ga U3MuHe U No-20AMO pascmosiHue — go 1 km, kozamo cu mvpcu HoBa mepumopus. Momuwama,
BkalouumenHo u BmopocmeneHHUMe, ca 3anAaxa 3a Aany2epume, noHexke npegecmaBasBam npezpaga u
3apagu 2onaMama cMbpmHocm no msx. Aaayzepom e 8 cnucbuume om MpuaokeHus 2 u 4 Ha Qupekmu-
Bama 3a xabumamume Ha EBponeuckus colos u e onpegeneH kamo 3acmpaweH Bug 8 YepBeHus cnucok
Ha 3acmpaweHume BugoBe Ha MeXkgyHapogHus cblo3 3a ona3BaHe Ha npupogama (IUCN).

Souslik (Spermophilus citellus)

Sousliks mainly occur in the northern and central parts of the country but can
also be found in smaller areas in the southwest and southeast. They primarily
occupy steppe grasslands and open woodlands, but also use agricultural areas
with considerable areas of natural vegetation. Sousliks live in colonies and are
non-territorial animals. They are active during the day but hibernate from Sep-
tember to March. Home ranges are small, usually less than 2 ha. Within their
home range they occupy several burrows. Their daily movements are limited,
usually up to 150 m from their burrow a night to find food. They can easily cover
longer distances — up to 1 km — when searching new territories. Roads, including
minor ones, form a threat because of their barrier effect and road mortality. The
souslik is listed in annexes 2 and 4 of the EU Habitat Directive and classified as
vulnerable on the IUCN Red List of Endangered Species.
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Cmok muwkap (Zamenis longissimus)

Cmokom muwkap e wupoko pa3npocmpaHeH B Bbazapus, HO ce cpewa npegu Bcuuko B
ueHmpaaHume u loxkHu pauoHu go HagMmopcka Bucouura 1600 m. Tou 3aema pasHoobpasHu xabumamu,
HO npegnoyuma pegku AucmonagHu 2opu, 2opcku xpacmanauu u AuBagu nokpau zopume. B lokHama
yacm Ha apeana cu cmokvm muwkap cnu 3umeH cbH om okmomBpu go kpasi Ha mapm, a B8 ceBepHama
- om cenmemBpu go anpua-mal. HezoBama uHguBugyaaHa mepumopus € Maaka, obukHoBeHo
2 go 3 ha. 3a geHoHowue ce npugBukBa camo go HskonkocmomuH Mempa, B 3aBucumocm om
HaAu4uemo Ha xpaHa. [pe3 pasmHoumeAHus ce3oH Mbkkusm Moxe ga usmuHe go 2 km, gokamo cu
Hamepu >keHcka. Mpe3 mo3u nepuog u XkeHckama cbwo Moke ga nokpue 3HaYUMEAHU pa3cmosiHus,
3a ga omkpue ygobHo mMAcmo ga cHece suuama cu. Mpe3 cyxomo Asmo cmokoBeme mozam ga
npegnpuemam Muzpauuu B8 mbpceHa Ha mepumopuu ¢ nogxogswa BaakHocm. Memuwama kamo
npaBuno He npegcmaBasBam ¢usuuecku npensmemBus 3a mo3u Bug, obaye yecmo npu onum ga
npeceue nnamHomo XkuBomHomo 6uBa npezazeHo. CMokbm Muwkap e 8 cnucvka om MpuaoxkeHue
4 Ha [JupekmuBama 3a xabumamume Ha EBponetckus colos.

Aesculapian snake (Zamenis longissimus)

Aesculapian snakes are widely distributed in Bulgaria but primarily occur in
the central and southern parts of the country, up to an altitude of 1600 m. They
occupy a variety of habitats but prefer open deciduous forests, woodland shrubs
and meadows on forest edges. Aesculapian snakes hibernate from October
to the end of March in the southern parts of their range and from Septem-
ber to April-May in the north. Home ranges are small, usually 2 to 3 ha. Their
daily movements are limited, usually up to several hundred meters depending
on feeding conditions. During the breeding season males can move up to 2
km to find females. In the same period females may also travel considerable
distances to find suitable egg laying sites. During warm summer days, long
distance migrations occur towards water bodies. Roads usually do not present
a territorial barrier for the species, but they are frequently subject to road-kill
when attempting to cross them. The Aesculapian snake is listed in annex 4 of
the EU Habitat Directive.
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Mocmop cmok (Elaphe sauromates)

Mbcmpusm cmok ce cpewa 2naBHo B lozouamouHa Boazapus u no nopeduemo Ha p. OdyHaB Ha
ceBep. Tol obumaBa pa3HoobpasHu xabumamu, HO npegnoyuma pegku AucmonagHu 20pu, 20p-
cku xpacmaaauu, naemuwa, ckaaucmu obpacau ckaoHoBe u kpauzopcku AuBagu. Moke ga ce
Hamepu CbWo U U3 MouYypuula UAU 6AU30 go esepa u peku. MHguBugyanHama My mepumopus e
OMHOCUMEAHO 20A9Ma, C ONMUMaAHO MecmoobumaHue okoAo 7 ha, Ho € MH020 no-0bwupHa, ako
ycaoBusima He ca gobpu. [leHOHOWHUMe My npexogu ca ogpaHu4eHu, 0bukHoBeHo He HagxBbpasm
HakonkocmomuH Mempa. 3a ceza HaMa uHdopmauus 3a pascmosHusma, koumo uamuHaBa npu pas-
cenBaHe, HO ce npuema, ye ca CXogHU ¢ me3u npu cMoka muwkap. Mbmuwama kamo npaBuno He
npegcmaBasBam ¢usuuecku npenamemBus 3a mo3u Bug, obave yecmo >kuBomHume 3azuBam npu
onum ga npecekam naamHomo.

Blotched snake (Elaphe sauromates)

Blotched snakes occur primarily in the southeast of Bulgaria and along the
Danube River in the north. They occupy a variety of habitats but prefer open de-
ciduous forests, woodland shrubs, hedges, rocky overgrown hillsides and mead-
ows on forest edges. They can also be found in marshy areas and near ponds
or streams. Home ranges are relatively large, in optimal habitats about 7 ha, but
much more if conditions are poor. Their daily movements are limited, usually up
to several hundred meters. Currently there is no information available on their
dispersal distances, but these are assumed to be similar of those of the Aescu-
lapian snake. Roads do not usually present territorial barriers for the species but
are the cause of frequent road-kill when snakes try to cross.
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KocmeHypku (Testudo hermanii u Testudo graeca)

LLlunoonawamama u wunobegpeHama kocmeHypku ca wupoko pasznpocmpaHeHu 8 Boazapusi, Ho ¢

no-Bucoku nabmHocmu ce cpewam B goauHama Ha p. Cmpyma (Ha lo2 om KpecHeHckomo gedune), B
Huckume vyacmu Ha Pogonume, OzpackgeH, CaaBsHka, benacuua, CpegHa 2opa, Cakap u CmpaHgxka.
KocmeHypkume ca MHO20 pegku UAU ca u3ue3HaAu B patioHu ¢ UHMeH3UBHO 3emegeAue U B bauzocm go
no-20AeMUMe HaceAeHU Mecma. Te 3aemam pasHoobpasHu MecmoobumaHus go HagMopcka BucouuHa
1600 m, Ho npegnouumam ceacko- u 2opckocmonaHcku yuacmbuu 8 XbAMUCMUME HU3UHU, 06pacAu C
2bCmu xpacmanauu, pegku AucmonagHu 20pu ¢ gobpe pa3Bum xpacmoB emaxk u 3emegeAcku 3emu cbe
3HauUMeAeH gaa Ha ecmecmBeHama pacmumeaHocm. CHacsm siuama cu no cAvHYeBu ckaoHoBe ¢ xpac-
mu u B pegku 2opu. AkmuBHu ca npe3 geHs, Ho no Bpeme Ha AemHume 2opewuHu Bcuuku kocmeHrypku
usbs2Bam ga ce gBwkam u3z omkpumu MeECMHOCMU U No-2oAsMama yacm om geHs npekapBam ckpumu
6AU30 go nocmosHeH usmouHuk Ha Boga ¢ obuaHa cBexka 3eaeHuHa. KocmeHypkume cnsm 3uMeH CoH
om okmomBpu go anpua 8 gynku no necvuauBu loxkHu ckaoHoBe, obpacau ¢ xpacmanak. MHguBugyaaHu-
me UM mepumopuu ca Maaku, 06ukHoBeHo B onmumaAHuU xabumamu ca okoAo 4 ha. [leHOHOWHUME UM
npexogu ca 02paHuyeHu, Hau-yecmo ca nog 100 m. MpugBukBaHusma um npu pa3cenBaxe ce ougHsiBam
Ha no-maako om 1 km. loaam 6pou koc-
meHypku Hamupam cMbpmma cu no
nomuwama. OcBeH moBa nbmuwama
HapywaBam MecmoobumaHusma um
U npuyuHsBam msxHama gez2pagauus,
a u aBmomobuAHUMe Nomuuwia, U Xke-
AE30NbMHUME AUHUU MO2am ga npeg-
cmaBasaBam pusuuHuU bapuepu no nbms
Ha kocmeHrypkume. LLlunoonawamama
U wunobegpeHama kocmeHypku ca B8
cnucbuume om lMpuaokeHus 2 u 4 Ha
OupekmuBama 3a xabumamume Ha
EBponelickus cvlo3z u ca knacupuuu-
paHu kamo ys3Bumu u BugoBe ¢ Hucbk
puck B YepBeHus cnucvk Ha 3acmpa-
weHume BugoBe Ha MexkgyHapogHus
colo3 3a ona3BaHe Ha npupogama.

Tortoises (Testudo hermanii and Testudo graeca)

Hermann’s tortoise and the spur-thighed tortoise are widely distributed in
Bulgaria, though their highest densities are in the Struma River valley, the Rho-
dopes and Strandja. Tortoises are very rare or have completely disappeared
in areas with intensive agriculture and close to larger settlements. They oc-
cupy a variety of habitats up to an altitude of 1600 m but prefer agro-forestry
areas in the hilly lowlands with woodland shrubs, open deciduous forests with
a well-developed shrub layer and agricultural land with significant areas of
natural vegetation. Preferred nesting sites include sunny slopes with bushes
and open woodland. They are active during the day but in the heat of the sum-
mer all tortoises avoid moving in exposed habitats and much of their day is
spent in retreat, close to a permanent water source, surrounded by fresh and
green vegetation. Tortoises hibernate from October to April in burrows on sandy
slopes covered with bushes with a southern exposure. Home ranges are small,
usually about 4 ha in optimal habitats. Their daily movements are limited, usu-

ally less than 100 m. Dispersal dis-
tances are estimated as less than 1
km. Roads cause a high level of road-
kill and also induce disturbance and
habitat degradation. Both roads and
railroads can be physical barriers to
tortoise movements. The Hermann’s
tortoise and the Spur-thighed tortoise
are listed in annexes 2 and 4 of the
EU Habitat Directive and classified as
low risk and vulnerable respectively
on the IUCN Red List of Endangered
Species.
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KpacmaBa >ka6a (Bufo bufo)

KpacmaBama >kaba e wupoko pasnpocmpaHeHa B8 Bvoazapus, ¢ uskaloueHue Ha Bucokume uacmu

Ha nAaHuHume (Hag 1200 m) u 2pagoBeme. TunuuHo kpacmaBama >kaba obumaBa BaarkHu 30HU
8 wupokoAaucmHu 20pu ¢ 2bcma pacmumeaHocm u omuemauB mukpopeaed, a CoWwo U CMECEHU U
u2AOAUCMHU 20pu, pegku 2opuuku U 2opcku xpacmanauu. Om6szBa wupoku omkpumu Mecma, Ho B
2opcku naHgwadmu uecmo XuBee Hanpumep B xpacmu, AuBagu, HUBU, 2paguHu u Ao3s. CHacs a0u-
HUme cu wHypoBe B e3zepa, kaHaau, 2onemu AokBu u nomouu ¢ omHocumeaHo yucma Boga, MHO20
pa3Hoobpa3sHu No NAOUL U gbAbouuHa. KpacmaBama raba »kuBee no eguHuuHo. Cpewa ce Ha 2one-
MU 2pynu camo B BpauHus nepuog. Xabume cnsm 3uMeH CbH NOEgUHUYHO UAU Ha MaAku 2pynu B us-
2HUAU gbpBema u gynku, a noHskoza
— B nomouu u u3Bopu, om cenmemB-
pu-HoemBpu go mapm-mal 8 3aBucu-
mocm om Hagmopckama BucouuHa u
2eozpadckama wupuna. VHguBugy-
anHama mepumopust Ha kpacmaBa-
ma >kaba e manka, obukHoBeHO nog
1 ha B onmumanHo MmecmoobumaHue.
[leHoHOWHUME npexogu ca MHO20
02paHuYeHu, Hau-yecmo nog 100 m.
PascmosHusma, koumo u3amuHaBa
NPu CEe30HHUME Muzgpauuu MeXgy
MSCMOMO Ha 3UMHUS CbH U MSCMOMO
3a pasmHokaBaHe uau meXkgy Hes u
AEMHUS XpaHUMeAeH yyacmuk, ca go
2.5 km. Mo nomuwama 3azuBam 2o0-
Aam Bpou kpacmaBu »abu, 2raBHo no
Bpeme Ha ce3oHHUME Muzpauuu koM
Mecmama 3a pasmHokaBaHe. OcBeH
moBa nvmuwama npegcmaBasBam
npensmcmBue npu pa3ceABaHemo Ha
mankume >kabu.

Common toad (Bufo bufo)

Common toads are widely distributed in Bulgaria, with the exception of
high mountainous (above 1200 m) and urban areas. The common toad typi-
cally inhabits wetland areas in deciduous forest with dense vegetation and well-
developed micro-relief, but also lives in mixed and coniferous forests, groves
and woodland shrub. They avoid large open areas and readily inhabit forested
landscapes such as bushlands, meadows, agricultural fields, gardens and vine-
yards. Spawning occurs in lakes, ponds, ditches, large puddles and streams
with relatively clear water, quite variable in area and depth. Common toads are

solitary animals. They are only found
in large groups during the breeding
period. Common toads hibernate, sin-
gly or in small groups, in rotten trees,
burrows and occasionally in streams
and springs from September-Novem-
ber to March-May, depending on the
altitude and latitude. Home ranges are
small, usually less than 1 ha in opti-
mal habitats. Their daily movements
are very limited, usually less than 100
m. Distances covered during seasonal
migrations between hibernation and
breeding sites or between breeding
sites and summer foraging habitats
are up to 2.5 km. Roads cause high
numbers of road-kill among common
toads, mainly during seasonal migra-
tions towards breeding areas. Roads
also restrict the dispersal of toadlets.




Mogerom LARCH

The LARCH model

LARCH e cvkpaweHue Ha Landscape Ecological Analysis and Rules for the Configuration of
Habitat (AaHgwagmeH ekonozuyeH aHaAu3 u npaBuna 3a koHguzypupaHe Ha MecmoobumaHu-
emo). ToBa e npocmpaHcmBeHo-onpegeasw, GIS (TMC) mogea Ha ekcnepmHa ocHoBa, koumo
no3BoAsBa ga ce aHaausupam koHbuzypauusma u ycmouuyuBocmma Ha Mpexku om ecmecmBeHu
mMecmoobumaHus, koumo Mo2am ga gonpuHecam 3a nogobpsBaHe XkusHecnocobHocmma Ha no-
nyrauuume. LARCH u3noa3Ba npazoBe Ha gonycmumo HamoBapBaHe, 3a ga onpegeAu gaau mesu
mMpexku Ha ecmecmBeHU MecmoobumaHus Mo2am ga noggopkam >KUSHECNOCOBHU nonyAauuU.
ToBa BkalouBa HebrazonpussimHomo BAusiHUE HA aBMOMOBUAHU Nbmuwia U >KeAe30nbmHU AUHUU,
koumo npegcmaBasBam yacmuyHU UAU HEnpeogoAumu bapuepu npeg npugBukBaHemo Ha Xku-
BomHume. Mogeaom € ¢ Hau-gobpo npuaokeHue B cpaBHUMeAHU uscaegBaHus kamo npegecma-
BeHomo myk, 8 koemo ce cpaBHsaBam HuBa Ha »KusHecnocobHOCM NpU HaAuYue UAU omcbemBue
Ha Meponpusmus 3a gedpaemeHmupaHe 8 aBmomobuaHama u >kerezonbmHama mpexka.

B Hacmoswomo uscaegBaHe mogenom LARCH ugeHmuduuupa yyacmbuu, 3a koumo npuaa-
2aHemo Ha mepku 3a gedpazmeHmupaHe Wwe gonpuHece 3a U3MEHEHUE Ha NonyAauuUOHHama
»kuzHecnocobHocm om HexkusHecnocobHa kbm >KUsHECNOCobHa UAU CUAHO >KU3HECNOCOBHA,
kakmo u kbgemo npomsaHama om >kusHecnocobHa kbM CUAHO XKU3HecnocobHa, & eguHcmBeHo
8 pesyamam om uszpakgaHe Ha npeaesu 3a guBume >kuBomHu. MogobHU NPoMeHU Ha nonyAa-
uuoHHama >kusHecnocobHocm MoXke ga ce nocmuzHam upe3 Bb3cmaHoBaBaHe Ha Henpekve-
Hamocmma Ha xabumama npe3 pasAuyHU Nbmuwa. B mesu cayyau bewe usbpaHo Mscmomo,
kbgemo cBbp3aHocmma Ha MecmoobumaHuemo e Hal-gobpa, moecm mecma, B8 koumo e Hau-
Bucoka cmeneHma Ha 0bmaHa Ha >kuBomHu MeXgy omgeAHUME ¢pasmMeHmu Ha Mecmoobu-
maHuemo. MpobAeMHU yuyacmbuu He ca ugeHmuduuupaHu kamo makuBa, ako Hag 95 % om
nonyaauusma Ha uHgukamopHume BugoBe npu HaauuHama cmeneH Ha ¢pa2meHmupaHe Beue
moXke ga ce ougHu kamo cuaHo >kusHecnocobHa. Bonpeku, ue 8 makuBa cayuau Hakou mepku 3a
nogobpsaBaHe Moke ga noBuwam gonbAHUMEAHO nonyAauUuOHHama >kudHecnocobHocm, bewe
OMUYEmeHo, e Hama HaneXkawa Hykga om moBa npu me3u BugoBe.

MoAHOMO onucaHue Ha u3noa3BaHus B8 Hacmoswomo uscaegBaHe memog LARCH e npegcmaBeHo 6:
Van der Grift and Pouwels (2006) Restoring habitat connectivity across transport corridors: Identifying
high-priority locations for de-fragmentation with the use of an expert-based model. In: J. Davenport &
J.L. Davenport (eds.). The ecology of transportation: managing mobility for the environment: 205-231.
Springer, Dordrecht, The Netherlands.

LARCH - an acronym for Landscape ecological Analysis and Rules for
Configuring Habitat — is a spatially explicit expert-based GIS model that
allows for analysis of the configuration and persistence of habitat networks
that can lead to viable wildlife populations. LARCH uses carrying capacity
thresholds to determine whether or not these habitat networks can support
viable populations. The impact of roads and railroads that form partial, or
absolute, barriers to animal movements is included. The model is best used
in comparative studies, as is the case here where comparisons are made
between the viability levels in situations with and without de-fragmentation
measures in the road and railroad networks.

The LARCH study identified sites where de-fragmentation measures
may lead to a shift in population viability from non-viable to either viable
or highly viable, and where population viability shifts from viable to highly
viable, solely due constructing wildlife crossing structures. Such shifts in
population viability can be achieved in different ways, i.e. by restoring habitat
connectivity across different roads. In those cases the spot was chosen
where habitat connectivity is highest, i.e. the locations with the highest
expected exchange rate of animals between habitat patches. No bottleneck
locations were identified if >95% of the populations of an indicator species
in the current fragmented situation could already be categorized as highly
viable. Although in these cases mitigation measures may further improve
population viability, it was considered that there is no urgent need for such
measures for these species.

For a full description of the LARCH-methods used in the present study see: van
der Grift and Pouwels (2006) Restoring habitat connectivity across transport cor-
ridors: Identifying high-priority locations for de-fragmentation with the use of an
expert-based model. In: J. Davenport & J.L. Davenport (eds.). The ecology of
transportation: managing mobility for the environment: 205-231. Springer, Dor-
drecht, the Netherlands.



NgenmuduuupaHe Ha npobAeMHU yuacmoyu

Identification of bottlenecks

MopBa cmonka MogenupaHe

B masu cmonka 6euwe uznoazBaH Mmogenom (LARCH) ¢ uea ga bvge oueHeHa kusHecnocobHocmma Ha
nonyaauuume guBu >kuBomHu om Bceku uHgukamopeH Bug 8 gBe cumyauuu: npu Haauyue Ha bapuepHu
pe3yamam om mpaHcnopmHama uHdpacmpykmypa Ha HUBo mpexoBa nonyaauus (Mema nonyaauus)
U Ha HuBo AokanHa nonyaauusi. Ako Bb3HukHam 3HauumeAHu pasauku B8 >kuszHecnocobHocmma Ha
nonyaauuume npu gBama BapuaHma, Mscmomo ce ugeHmuduuupa kamo npobaeMHo, m.e. yuacmouk
Om Wocemo UAU keae3onbmHama AuHusi, Kbgemo ce2awHomo cbCcmosiHue Ha uHdpacmpykmypama
oueBugHo BaowaBa >kusHecnocobHocmma Ha nonyaauusma (8. kapemo “Mogesom LARCH?). Teau
yuyacmbuu MoXke ga ce pasaaexkgam kamo Hau-nogxogsuwiume mecma 3a uszgpakgaHe Ha npeaesu 3a
guBu >kuBomHu 3a Bb3cmaHoBsBaHe Ha HenpekbcHamocmma Ha xabumama.

Step 1 Modeling

A model (LARCH) was used to estimate the viability of the wildlife populations
of each indicator species in two situations; with road and railroad barriers
present and with mitigated barriers. Any significant changes in population viability
between the first and second situation were identified as bottleneck locations,
i.e. road or railroad sections where the existing or planned infrastructure limits
population viability (see box Model LARCH). These sections can be seen as
the best locations for the construction of wildlife passages to restore habitat
connectivity.

OnpegeneHus
HeXu3HecnocobHa nonyAayus = nonyaauus ¢ BeposmHocm 3a uamupaHe Hag 5% 3a 100 2oguHu

)kuaHecnocobHa nonyaauus = nonyaauus ¢ BeposmHocm 3a uamupaHe 1-5% 3a 100 2oguHu

CUAHO )Ku3HecnocobHa nonyaauus = nonyAauus ¢ BeposmHocm 3a uamupare nog 1% 3a 100 20guHu

Definitions
Non-viable population = population with an extinction probability of >5% in 100 years

Viable population = population with an extinction probability of 1-5% in 100 years

Highly viable population = population with an extinction probability of <1% in 100 years

Bmopa cmobnka EkchepmHo MHeHue

HezaBucumo om u3noA3BaHemo Ha MogeAa, 3a OnpegeAsiHe Ha NPOBAEMHUME yyacmbuu o Nbm-
Hama u >kenezonvmHa mMpexka 8 Boazapus bewe Bzemo B npegBug u MHEHUEMO Ha cneuuaAucmu
no Bcuuku uHgukamopHu BugoBe. Taka nocoueHume mouku obxBawam Mecma, 3a koumo ce 3Hae,
ue: mam >kuBomnume 3azuBam om nbmHus mpaduk; >kuBomHume npecuyam noms; GusuuHUME Xa-
pakmepucmuku Ha nbms npensmcmBam npecuuaHemo My, uecmo ce 3abeaqzBam guBu kuBomHu B8
BAU30CM go Nbmsi; NbmAM Npocmo npecuya geBecmBeHu NPUPOgHU MEPUMOpUU UAU npocmpaHcmBa
¢ Bucoka naomHocm Ha XuBomHu.

Step 2 Expert opinion

Independent of the modeling approach, experts for all indicator species
were asked to identify bottleneck locations in the road and railroad network
in Bulgaria. The identified spots include locations where animals are known to
be killed by traffic, those where animals are known to cross the road, where
physical road features inhibit road crossings, where wildlife is often seen in the
vicinity of the road and where roads cross pristine areas or areas with high
animal densities.




Tpema cmonka

Numezpauus

Mpu mpemama cmbnka npobAeMHUME yyacmbuu onpegeAeHu ¢ nomowma Ha mogena LARCH
u om ekcnepmume, bsxa kapmupaHu U NOGAOKEHU Ha aHaAu3 3a nomeHuuaAHo npunokpuBaHe.
B nocnaegcmBue Bcuuku uHguBugyaAHU NPOBAEMHU yvacmbuu Bsixa OUEHEHU NO OMHOWEHUe
Ha nomeHuuaAHusm edpekm om npunazaHemo Ha Meponpusimus no gedpazmeHmupaHe Bopxy
»kusHecnocobHocmma Ha nonyaauuume Ha uHgukamopHume BugoBe 8 me3u yuacmbuu.

YemBopma cmobnka Onmumusauus

B Hauanomo Ha aHaAusaMogenom LARCH ugeHmuduuupa npobaeMHu yyacmobuu 8 mpaHcnopmHama
mpexka kamo npozHo3upa gaAu nonyAauuoHHama >kusHecnocobHocm Ha BugoBeme wie ce noBuwu
He3abaBHo cAeg npuAazaHe Ha Mepku 3a cmekuaBaHe Ha HebaazonpusimHomo BoageldcmBue Ha nbms.
Bmopu aHaaus Ha LARCH, obaue, onpegens 8 kou yuacmouu >kusHecnocobHocmma Ha nonyaauuume
we ce noBuwu He3abaBHo npu cmekuyaBaHe Ha HebaazonpusmHomo Bb3gelcmBue Ha nbms npu
ycaoBue, ue BpegHume BAusHUSA Ha Bcuuku npobaemMHU yuacmbuu, ycmaHoBeHu npu nbpBus aHaAu3
Beue ca cmekueHu. Ha npakmuka npu mHo20 om BugoBeme makvB gByemaneH nogxog e gocmambueH
3a ugeHmuduuupaHe Ha Hau-BakHume NPobAEMHU y4acmbUu U NogobpsaBaHe Ha nonyAauuoHHama
usHecnocobHocm B noBeuemo 30HU HA MecmoobumaHuemo um. BvamokHO € ga ce nocmuzHam
OWe No-20AeMU NOgobpeHus ¢ mpemu u uyemBbpmu aHaAu3 (onmumusauus), npu koumo ce
npuema, Ye e nocmuzHamo cmekuaBare BbB Bcuuku no-paHo onpegeAeHU npobAeMHU yuacmbuu. B
Hacmoswomo uscaegBaHe onmumusauusima Ha aHaausa bewe HanpaBeHa upe3 Bmopa ekcnepmHa
oueHka, npu kosmo baxa onpegeAeHU gonbAHUMEAHU Mecma 3a gedpazmeHmupaHe, npu ycAoBue,
ue ¢ moBa Moke ga ce nocmuzHe No-HamamblUHO 3HAYUMEAHO hogobpsaBaHe Ha nonyAauuoHHama
»kusHecnocobHocm, 6asupatku ce Ha oueHkama Ha »KusHecnocobHocmma Ha Bcuuku onpegeneHu ¢
mogena LARCH u om ekcnepmume npobaeMHU yuacmouuy, 83emu 3aegHo.

Step 3 Integration

In the third step bottleneck locations identified by the LARCH model and
the experts were mapped and analyzed for potential overlap. All of the unique
individual bottleneck locations were then evaluated for the potential impact of
de-fragmentation measures on the population viability of the indicator species.

Step 4 Optimization

The LARCH model initially identifies bottleneck locations where mitigation
measures are likely to have an immediate effect on population viability. In a
second analysis it identifies situations where population viability will change im-
mediately as a result of implementing road mitigation measures if identified bot-
tleneck locations in the first analysis are all mitigated. For most species this two-
step approach is sufficient to identify the most important bottleneck locations
and improve population viability in most parts of their habitat. However, further
improvements may be revealed through a third or fourth (‘optimization’) analysis,
in which mitigation of all previously identified bottleneck locations is assumed.
In this study optimization analysis was achieved by a second expert evaluation,
in which additional locations for de-fragmentation were identified only if based
on the viability estimations of all initially identified LARCH and expert bottleneck
locations together, further significant improvements in population viability could
be reached.



Mpumep: 3namka Example: Pine marten
Tyk unlocmpupame Yyemupume cmvnku Ha aHaAu3a ¢ gaHHuUme 3a 3snamkama We illustrate the four steps in the analysis of the data on pine marten

[AaBeH nbm
Main road
PezuoHaneH nom
Regional road
NokaneH nom

Local road

Habitat patch too small
HexkuaHecnocobHU nonyaauuu
Not viable
YKusHecnocobHU nonyaauuu
Viable

- lMonyAauuu ¢ onmumaaHa >kuzHeHocm
Highly viable

- MpekaneHo Manka mepumopus Ha MecmoobumaHuemo
[ |

NPEAN BEFORE

Cumyauusma “npegu”: XkusHecnocobHocmma Ha nonyAauusima Ha 3ramkama 8 BbA2apusi NOHaCMOsIULEM, The “before” situation: population viability of pine marten in Bulgaria in the current
be3 mepku 3a gedpazmeHmupaHe no NnbmHama u >keAe3onbmHa Mpexa. situation without de-fragmentation measures in the road and railroad network.



MbPBA CTbIKA STEP 1
MpobAemMHUME yyacmbuu ca ugeHmuduuupaHu upes mMogeaa LARCH 3a 3namkama u nonyAauuoHHama Bottleneck locations identified with the LARCH model for the pine marten and

»kusHecnocobHocm Ha Buga, kozamo B me3u yuacmbuu ce npuackam Mepku 3a gedpasmeHmupaxe. the population viability of the species when de-fragmentation measures will be
taken at these locations.

AaBeH nbm
Main road
PeauoHaneH nbm
Regional road
NokaneH nom
Local road
° MpobaemeH yuacmovk ugeHmuduuupar ¢ LARCH
Bottlenecks identified with LARCH
. lMpekareHo MaAka mepumopus Ha MecmoobumaHuemo
Habitat patch too small
. II-\IIe>ku§Hecn0006Hu nonyAauuu
ot viable
YKusHecnocobHU nonyAauuu
Viable

[MonyAauuu ¢ onmumanHa XusHeHocm
[ Hi ;
ighly viable




BTOPA CTbIMKA STEP 2

MpobAaeMHUme yyacmbvuu ca ugeHmuduuupaHu om ekcnepmume no mo3u Bug U honyAauUOHHamMa JKu3He- Bottleneck locations identified by species experts for the pine marten and popu-

cnocobHocm Ha 3namkama, kozamo 8 meau yuacmuuu ce npuaokam Mepku 3a gedpazmeHmupane. lation viability of the species when de-fragmentation measures will be taken at

these locations.

[AaBeH nbm
Main road
PezuoHaneH nom
Regional road
AokaneH nom
Local road

MpobAemeH yuacmuk ugeHmuduuupad om ekcnepmu |
Bottlenecks identified by experts |

MpekaneHo manka mepumopusi Ha MecmoobumaHuemo
Habitat patch too small

HepxkuaHecnocobHU nonyaauuu

Not viable

YKusHecnocobHU nonyAauuu

Viable

Monyaauuu ¢ onmumanHa »kusHeHocm

Highly viable




TPETA CTbIKA STEP 3

HmezpupaHe Ha npobAeMHUME yyacmbuu onpegereHu Ypes Mogeaa LARCH u om ekcnepmume no 3namkama Integration of bottleneck locations identified with the LARCH model and by spe-

U nonyAauuoHHama »usHecnocobHocm Ha Buga, koezamo Bb8 Bcuukume mesu yuacmouu ce npuackam mepku cies experts for the pine marten and the population viability of the species when
3a gedpazmeHmupaHe. de-fragmentation measures will be taken at all these locations.

[AaBeH nbm
Main road
PezuoHaneH nom
Regional road
AokaneH nom
Local road

[MpekaneHo Manka mepumopus
[ Ha MecmoobumaHuemo

Habitat patch too small

HexkuaHecnocobHU nonyaauuu
- Not viable

YKusHecnocobHU nonyAauuu

Viable

lMonyaauuu ¢ onmumanHa
I ku3HeHocm

Highly viable

MpobaemeH yuacmok ugeHmuduuupaH ¢ LARCH
Bottlenecks identified with LARCH

MpobaemeH yuacmuk ugeHmuduuupaH om ekcnepmu |
Bottlenecks identified by experts |

MpobaemeH yuacmok ugeHmuduuupad om ekcnepmu | u om LARCH
Bottlenecks identified with LARCH and by experts |




YETBbPTA CTbIKA STEP 4
OnpegensHe Ha gonbAHUMEAHU yuacmbuu 3a geppagmeHmupaHe, 8 koumo Mepkume wie nogobpam 3HaUUMeAHO Identification of additional spots for de-fragmentation where measures will improve the vi-

nonyaauuoHHama >kusHecnocobHocm (cBemaosereHUMe mouku) U nonyAauUOHHama >KUSHECNOCObHOCM Ha ability of the population significantly (light green spots) and population viability of the pine
3namkama, kozamo BoB Bcuukume ugeHmuduuUpaHu yuacmbuu ce npuackam mepku 3a gedpasMeHmupaHe. marten when de-fragmentation measures will be taken at all identified locations.

[AaBeH nom
Main road
PezuoHaneH nbm
Regional road
NokaneH nom

Local road

lMpekaneHo manka mepumopus
[ Ha MecmoobumaHuemo

Habitat patch too small

HexkusHecnocobHU nonyaauuu
- Not viable

XKusHecnocobHU nonyaauuu

Viable

Monyaauuu ¢ onmumanHa
I ku3HeHocm

Highly viable

MpobaemeH yuacmok ugeHmuduuupaH ¢ LARCH

Bottlenecks identified with LARCH

MpobaemeH yuacmuk ugeHmuduuupaH om ekcnepmu |
Bottlenecks identified by experts |

MpobaemeH yuacmuvk ugeHmuduuupaH om ekenepmu | u om LARCH
Bottlenecks identified with LARCH and by experts |

MpobaemeH yuacmok ugeHmuduuupas om ekcnepmu i
Bottlenecks identified by expert Il




Ekono2uuyHU noA3uU

Ecological benefit

100%

75% ® Habitat patch too small
- HexkuaHecnocobHU nonyaauuu

50% Not viable populations
Xu3HecnocobHU nonyAauuu
Viable populations

25% I - CuAHO »Ku3HeCnocoBbHU nonyAauuu
Highly viable populations
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OugeHkume Ha nonyaauuoHHama »usHecnocobHocm Ha 3aamkama, kozamo He ca npegnpuemu
HukakBu mepku (cezawHo cbemosHue), koezamo ca Bzemu mepku camo 3a mecmama, ugeHmuduuu-
paHu B mogena LARCH, kozamo ca B3emu mepku camo 3a mecmama, ugeHmuduuupaHu om ekcnep-
mume, kozamo ca 83emu mepku 3a Mecmama, ugeHmuduuuparu om mogeaa LARCH u ekcnepmume
no Buga, u kozamo ca Bzemu mepku 3a mecmama, ugeHmuduuupaHu om mMogeaa LARCH u ekcnep-
mume no Buga, kakmo u 8 moukume, onpegeaeHu npu onmumusauusma (“Bcuuku”). MpegcmaBena-
ma cbC cmbAba “Makcumym” nonyaauuoHHa XkusHecnocobHocm Ha 3namkama e 8 xunomemuuHama
cumyauus, kozamo Hama HukakBu nbmuwia uAu skere3onbmHuU AuHUU, m.e. kozamo Bcuuku Gapuepu
ca HanbAHO omcmpaHeHu u caegoBamenHo >kuszHechocobHocmma Ha honyaauusima 3aBucu camo
om 2oAemuHama, kavecmBomo u koHduzypauusma Ha xabumamHama Mpexka. Mo makoB HauuH
oueHkama npu “Makcumym” moke ga ce npueme kamo makcumanHo BvbamokHama nonyAauuoHHa
»kuszHecnocobHocm, kosmo mMoke ga ce nocmuzgHe camo upe3 mepkume 3a gedpasmeHmauus no
aBmomobuaHama u »kenesonomHa Mpexka. HakakBo gonbaHUMEAHO HapacmBaHe Ha NonyAaUUOHHA-
ma >kusHecnocobHocm MoXke ga ce nocmuzHe, camo ako ce npuaokam gpyau mepku, pasauyHu om
HamaAsBaHe Ha Bpegume om nbms, kamo Hanpumep yBeauuaBaHe uau nogobpsaBaHe Ha mecmoobu-
maHuemo, uau npokapBaHe Ha ekonoz2uuHu kopugopu MeXgy dppazmeHmume my.

TBopge Manvk dppazmeHm om xabumama

Estimations of population viability of the pine marten showing: no measures
taken (current situation), measures solely taken at the locations identified with
the LARCH model, measures solely taken at the locations identified by species
experts, measures taken at locations identified by both LARCH and species
experts, and measures taken at the locations identified by LARCH, species ex-
perts and spots identified during the optimization step (‘all). Population viability
in the bar ‘maximum’ refers to the viability of pine marten populations in the
hypothetical case of no roads or railroads existing, i.e. if the barrier effect of all
roads and railroads is completely removed and where the population viability is
solely dependant on the size, quality and configuration of the habitat network.
This ‘maximum’ estimation can be seen as the maximum possible population
viability achievable solely through de-fragmentation measures in the road and
railroad networks. Further improvements of population viability, if any, can only
be reached through measures other than road mitigation, such as habitat en-
largement, improvements or establishing ecological corridors between habitat
patches.



MNMogpeXkgaHe Ha npuopumemume Setting priorities

Kamo ce B3eme npeg Bug 2onemusim 6pou ycmaHoBeHu npobaeMHU yuacmbuu, Bo3HukBa Bbnpo- The study identifies a large number of bottleneck locations and this raises the
com: Omkbge ga 3anouyHem? 3a kou npobaeMHU yyacmbuu mpsabBa Hal-cnewHo ga ce B3emam question of where to begin? What bottleneck locations should most urgently be
mepku, a kou mozam ga ce ocmaBam 3a no-kbcHo? B Hacmoswiomo uscaegBaHe bsxa paszpaHuyeHu addressed? Which locations might be addressed later? In this study we distinguished

NPOBAEMHU yuacmbuu ¢ HUCBK, cpegeH U Bucok npuopumem, Bb3 ocHoBa Ha cAegHOMO: low, medium and high priority locations. These definitions are based upon:
1. KnaacoBeme ekono2uuHu noAsu, noayveHu 8 mogena LARCH 1. The ecological benefit classes given by the LARCH model
LARCH kamezopuaupa Bceku ugeHmuduuupaH npobaemeH yuacmuk 8 eguH om obwo nem kaaca LARCH categorized each identified bottleneck location into one of five

ekonoz2uuHu nonsu. KnacoBeme 1, 2 u 3 ce omHa-
cam 3a npobAaeMHUMe yuacmbuu, 8 koumo 8 pe-
3yamam om Mepkume 3a gedpasMeHmupaHe we
Hacmvbnam Hes3abaBHU NPOMEHU Ha NONYAAUUOH-
Hama >kusHecnocobHocm cbomBemHo 8 omHocu-
MEAHO 20AeMU, CPEegHU U MaAku no paamepu nony-
Aauuu. B knacoBeme 4 u 5 nonagam npobaemHuUme
yyacmbuu, kbgemo mepkume no geppazmeHmupa-
HEe we nopogam BmopuyHU NPOMEHU Ha NONyAauu-
OHHama >ku3HecnocobHocm, m.e. NPOMeHUMe We
Hacmovnsm camo ako npegu moBa ce npegnpueme
gedpazmeHmupaHe Ha gpy2o msicmo. Kaac 4 ce
omHacs 3a BmopuuHo npemuHaBaHe Ha >kusHecno-
COBHU nonyaauuu kbM nonyaauuu ¢ onmumanHa
kusHecnocobHocm. Kaac 5 - 3a BmopuyuHo npemu-
HaBaHe Ha HeXku3HecnocobHU nonyAauuu 8 cbcmo-
fHUE Ha >KU3HeCnOCOBHOCM UAU Ha onmuMmaAHa
»kuszHecnocobHocm.

2. KnacoBeme chewHoCm, NOAyYyeHU om
cneuuaaucmume no BugoBeme

Ekcnepmume no BugoBeme kamezopusupam
Bceku ugeHmuduuupaH npobaemeH ydacmok
cnopeg eguH om gBama kaaca Ha cnewHocm kamo
MHO20 CNeWwHO UAU HE MHO20 CNeWHO.

ecological benefit classes. Classes 1, 2 and 3
refer to bottleneck locations with immediate shifts
in population viability due to de-fragmentation
measures in relatively large, medium-sized and
small populations, respectively. Classes 4 and 5
refer to bottleneck locations with secondary shifts
in population viability due to de-fragmentation
measures, i.e. shifts that only occur when de-
fragmentation ~measures are initially taken
elsewhere. Class 4 refers to secondary shifts of
viable into highly viable populations. Class 5 refers
fo secondary shifts of non-viable into viable or
highly viable populations.

2. The urgency classes given by the species
experts

The species experts categorized each identified
bottleneck location into one of two classes of
urgency: highly urgent and less urgent.

3. The amount of sustainable habitat for a
species in the present situation

The need for de-fragmentation measures is less
when, under the present situation most habitat is
estimated to support already highly viable populations.
In setting priorities we differentiate between species




3. KoauuecmBomo ycmoiiuuB xabumam 3a gageH Bug 8 Hacmosawus MOMeHm

Hy>kgama om mepku no geppazmeHmupaHe e no-manka, ako npu cezawHama cumyauus noBeuemo
mMecmoobumaHus ce oueHaBam kamo noggbpkawlu CUAHO UAU ONMUMAAHO YKU3HECNOCOBHU
nonyaauuu. Kozamo nogpeckgaxme npuopumemume, pewuxme ga paszpaHuyum BugoBeme, om yuumo
MecmoobumaHus Hag UAU nog 75% noHacmosweM noggbpkam CUAHO >KU3HECNOCOBHU nonyAauuy,
noHeXke ce ouakBa, ue 3a Bug, Hag 75% om xabumama Ha kolumo noggbpka CUAHO >KU3HECNOCOBHU
nonyaauuu, nogxogauwume mepku Bce nak moke ga ce npegBugsm 3a no-kbceH eman, ako ycaoBusma
ce Baowam nopagu HebaazonpusmHume BvageticmBus Ha nbmuwiama B 6bgeule.

Ako gageH npobaemeH yuacmuk e ugeHmuduuupaH camo 3a eguH om uHgukamopHume BugoBe,
mo noAyyaBa mo3su kaac npuopumem, kolmo e onpegeneH 3a cbomBemHus Bug. Ako npobaemMHUAM
yuacmvk e ugeHmuduuupaH 3a noBeue om eguH uHgukamopeH Bug, mo noayuaBa Hau-Bucokus
npuopumem, onpegeneH B coomBemHama 2pyna BugoBe.

that currently have more or less than 75% of their habitat supporting highly viable
populations, since we expect that for species with >75% of their habitat supporting
highly viable populations, sufficient measures can be planned at a later stage if
conditions deteriorate due to road impacts.

If a bottleneck location was identified for just one of the indicator species, the
location was given the priority class as was assessed for that particular species.
If a bottleneck location was identified for more than one indicator species, the
location was given the highest assessed priority class in this group of species.



3a ga onpegeAum npuopumema Ha npobaemHume yyacmouu kamo Hucvk, cpegeH To identify low, medium and high priority locations we used a

uau Bucok, e npunorkeHa npocma cbBkynHocm om npaBuaa, oHa2negeHa B cnegHume simple set of rules, presented in the following matrices:
Mampuuu:

Bucok npuopumem [ High priority

CpegeH npuopumem [ Medium priority

Hucbk npuopumem [ Low priority

KAAC EKOAOI'MYHA NOA3A B LARCH / LARCH ECOLOGICAL BENEFIT CLASS
Knaac 1 Knaac 2 Knac 3 Knac 4 Knac 5 Be3
MpomsaHa Ha MpomsHa Ha MpomsHa Ha MpomsaHa om MpomsaHa om knac?
kusHecnocobHocmma | »kusHecnocobHocmma B8 | »kusHecnocobHocmma B8 »kusHecnocobHa kbm HeXkusHecnocobHa kbm
B8 2onama nonyAauus nonyAauusi CbC CpegeH manka nonyAauus CUAHO >KU3HECNocobHa kuaHecnocobHa uAu
pasmep CUAHO >Ku3HecnocobHa
Class 1 Class 2 Class 3 Class 4 Class 5 None?
Viability shift in large | Viability shift in medium- Viability shift in small | Shift from viable to highly | Shift from non-viable to
population sized population population viable viable or highly viable
HenocpegcmBeHru noasu [ Immediate benefit BmopuuHu noa3u [ Secondary benefit
3a BugoBeme, nog 75% om yuumo xabumamu 8 MomMeHmMa noggopXkam CuAHO »KusHecnoco6HU nonyaauuu — kadaBa meuka, Boak, guBa komka, snamka, Bugpa:
Species for which, at present, <75% of the habitat supports highly viable populations — Brown bear, Wolf, Wildcat, Pine marten, Otter:

MHo20 cnewHo

High urgency

Kaac cnewHocm H 0

cnopeg ekcnepmume € MHO20 CnewHo
Low urgency

Expert urgency class
He cnewHo' (@) (@) (@)
None'

3a BugoBeme, om yuumo xabumamu 75% u noBeue B8 MomeHma noggopXkam CUAHO XKU3Hecnoco6HU nonyAauuu — 6Aa2opogeH eneH, Aanyzep, cMok Muwkap, nbcmop cMok, CyXo3eMHU
kocmeHypku, kpacmaBa >ka6a:
Species for which, at present, 275% of the habitat supports highly viable populations - Red deer, Souslik, Aesculapian snake, Blotched snake, Tortoises, Common toad:

MHo20 cnewHo
High urgency
Kaac cnewHocm H
cnopeg ekcnepmume € MHO20 CheuwHo
Low urgency
Expert urgency class
(a) (a) (a) (a) (a)

He cnewHo'
None'

1 TpobAeMHU yuacmbuu, onpegeaeHu camo upe3 Mogena LARCH (), uau ugeHmuduuupaHu Ha emana onmumu3sauus (b).
Bottleneck locations only identified with the LARCH model (a) or identified during the optimization step (b).

2 MpobAeMHU yuacmbuu, ONPegeAeHU camMo om cneuyuaaucmume no BugoBeme (c), UAU ugeHmMuUpUUUpPaHU Ha emana onmumu3sauus (b).
Bottleneck locations only identified by species experts (c) or identified during the optimization step (b).




MpobaemHu yyacmouu B8 6oa2apckama nomHa u

>kenesonomHa Mmpexka

Bottlenecks in the Bulgarian road and railroad

network

AaBeH nbm

Main road

PezuoHaneH nom
Regional road

NokaneH nom

Local road
JKenezonomHa AuHUS
Railroad

MpobAemeHu yuacmbuu
Bottlenecks



5. MPOBAEMHUTE YYACTbLN

BOTTLENECKS

B cezawHama aBmomobuAHa nemHa u >kere3onbmHa mMpeXka B8 Boazapus bsxa ugeHmuduuupaHu
06wo 283 npobaemMHU yyacmbuu. Te ca pasnpegeAeHU noumu no paBHo mMeXgy aAnaBHume u peauo-
HaAHUMe nbmuwia — 130 u 125 coomBemHo. MH020 no-MaAko NPOBAEMHU yuacmbuu ca onpegeneHu
3a MECMHUME Nbmuwia u »kere3onomHume AuHuu — 10 u 18 cbomBemHo.

Bonpeku, ue Ha kapmama ca npegcmaBeHu camo kamo mouku, Bcuuku npobAemMHU yuacmbuu
npegcmaBasBam omceuka om nbm uAu XkeAe30nbmHa AUHUS, npegcmaBasBau, bapuepa Mexkgy nony-
Aauuume Ha eguH uAu noBeue uHgukamopHu BugoBe om gBeme cmpaHu Ha mpaHcnopmHus kopugop.
3amoBa moukume Ha kapmama He noka3Bam mouyHume koopguHamu Ha MecmonoAokeHuemo, koge-
mo cAegBa ga ce uszpagam npeaesu 3a guBume >kuBomHu, a npegcmaBasBam omnpaBHume mouku 8
paloHa, Ha koumo ga ce cneuuduuupam Hal-nogxogawume yyacmouu 3a Mepkume no gedpazmeH-
mupaHe.
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lhaBeH nom PeauonaneH nom MecmeH nom XenesonbmHa AUHUS
Main road Regional road Local road Rail road

In total 283 bottleneck locations were identified in the existing road and railroad
network of Bulgaria. These bottlenecks were almost equally divided between
main roads and regional roads; 130 and 125 respectively. Far fewer bottlenecks
were identified on local roads and railroads: 10 and 18 respectively.

Although mapped as single spots on the map, each bottleneck location
indicates a section of road or railroad that forms a barrier between wildlife
populations of one or more indicator species on either side of the transport
corridor. Hence the dots on the map do not represent the exact location where
wildlife crossing structures should be established, but are merely the starting point
for identifying the most appropriate locations for de-fragmentation measures.

PasnpegeneHue Ha np06AeMHume yyacmobuu no pasauvyHume
nbmuwa u >kenesonbmHume AUHUU

Distribution of bottlenecks over roads and railroads




CBvp3aHu hpobAeMHU yyacmouu

Associated bottlenecks

Mpu Hakou npobaeMHU yuacmbuu Mepkume no geppazmeHmupaHe uie gagam >keaaHus pesyamam
3a >kuszHecnhocobHocmma Ha honyaauuume, camo ako egHoBpemeHHo ¢ moBa u Ha gpyau Mecma ce
HanpaBu cowomo. Hanpumep, onpegeneHo makwbB e cayuasm, koezamo 3a ga ce BbacmaHoBu >kena-
Hama Bpv3ka mexkgy nonyaauuume guBu >kuBomHu, mps6Ba ga ce npecekam gBa nbms uAu >kene-
30nbmHU AUHUU. Ako gBama nbms ca onpegeneHu kamo bapuepu 3a eguH uau noBeve uHgukamopHu
BugoBe, mepkume 3a nogobpsBaHe Ha noAoeHUEMO camo 3a eguHusi om hbmuwama Hsama ga ca
MHo20 epekmuBHu. MorokumeAHa npomMsiHa Ha honyAauuoHHama »kusHecnocobHocm we moXe ga
ce nocmuzHe, ako ce uszpagsm npeaesu 3a kuBomHume u Ha gBama nbms. MogobHU cAyyau Hue Ha-
puuame cBbp3aHu npobaeMHU yuyacmbuu. Hau-uecmo epynama om cBbp3aHu NpobAeMHU yuacmbuu
ce cbcmou camo om gBa makuBa, pasnorokeHu 6AU3Ko eguH go gpye Ha ycnopegHU hbmuwa UAU
kenesonbmHu AuHuu. Obaue B8 wecm cayyas, 2pynama om cBbp3aHu npobaeMHU yyacmbuu Bkalo-
uBa noBeue om gBa yuacmvoka. B mesu cBbp3aHu 2pynu yuacmovuu Bceku yuacmok noayuaBa couius
HOMEp, HO C Pa3AUYHO paswupeHrue (-a, -b, -c u m.H.). Obuio bsixa ugeHmuduuupaHu 24 2pynu cBop-
3aHU NPOBAEMHU yyacmbuu.

At some bottleneck locations de-fragmentation measures will only have the
desired effect on population viability if other spots are addressed simultaneously.
For example, this may be the case when two roads/railroads have to be crossed
to restore the desired connectivity between wildlife populations. If both are
considered as barriers for one or more of the indicator species, mitigation
measures at just one of them would not be very effective. A positive shift in
viability can then only be obtained if wildlife-crossing structures are established
at both barriers. In such cases we speak of “associated bottlenecks”. In most
cases a group of associated bottlenecks consists of just two locations that are
close together on parallel roads or railroads. However, in six cases a group of
associated bottlenecks contains more than two locations. In these associated
bottlenecks each bottleneck has been given the same number, but each with a
different extension (-a, -b, -c, etc). In total 24 groups of associated bottlenecks
were identified.



Mpeaneg Ha cBop3aHumMe npobAeMHU yYacmbuu, m.e. Npo6AeMHU yYacmobuu, Overview of “associated bottlenecks”, that should be addressed

koumo mps6Ba ga ce nogo6psaBam egHoBpeMeHHO simultaneously

Bl - haBeH nom [ Main road
[ | = PezuonaneH nom [ Regional road
- Mecmen nom | Local road
| = XenesonbmHa AuHus [ Railroad
= Homep Ha noms [ Road number
Homep Ha Homep Ha
npoGAeMHuS yuacmbk AR npoBAeMHuA yuacmok PaswupeHue
Bottleneck number Extension Bottleneck number Extension
6 172
8 173
9 174
10 176
20 189
24 194
27 197
31 200
75 226
152 228
161 235
167 237




MpobaemeH yuacmuvk 3a BugoBeme 1-2
Bottleneck for 1-2 species

MpobaemeH yuacmuk 3a BugoBeme 3-4
Bottleneck for 3-4 species

MpobaemeH yuacmok 3a BugoBeme 5-6
Bottleneck for 5-6 species

MpobaemeH yuacmuk 3a BugoBeme 7-8
Bottleneck for 7-8 species

MpobaemeH yuacmuk 3a BugoBeme 9-10
Bottleneck for 9-10 species



Mpo6aeMHu yuacmouu 3a noBeue om eguH BugoBe Multi-species bottlenecks

Manko Hag noroBuHama om Bcuuku ugeHmuduuupaHu npobAemMHU yuacmbuu ca 3a gBa uau noBe- A little more than half of all identified bottlenecks relate to two or more indicator
ue uHgukamopHu BugoBe. Hau-2zonemusm bpol BugoBe ¢ obw, npobaemeH yuacmbk e 10. B makuBa species. A few locations have been identified as bottlenecks for 10 species. At
Mecma nocmposiBaHemo Ha npeAesu, hogxogawu 3a MHo20 BugoBe >kuBomHu, buxa BGuAu MHO20 locations identified as bottlenecks for several species the construction of multi-
epekmuBHu, mbl kamo om ma3u Msipka we uma noA3a 3a 20AaM bpol uHgukamopHu BugoBe, kakmo species wildlife passages, such as wildlife overpasses, can be very effective as

u 3a me3u >kuBomHu, 3a koumo e uHgukauusima. MogobHuU Mecma ca u Hal-BeposmHume obekmu, a high number of indicator species will benefit from the measure, as well as all
kbgemo mpsbBa ga ce npurazam B cbuemaHue pasAudHU cmekyeHus Ha HebaazonpusimHomo BAus- those species for which the indicator species are indicative. These locations are
Hue, noHexke Bceku om BugoBeme >kuBee B pazauuHo MecmoobumaHrue no npomeXkeHue Ha yyacmb- also the most likely places where a combination of different types of mitigation
ka om nbms, a 3a Bceku Bug ca nogxogawu cneuudpuuHu Mepku 3a nogobpsaBaHe Ha cumyauusma. measures should be applied, as different species inhabit different habitats along
the road section and different mitigation measures will be appropriate for each
species.
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Mpuopumem Ha NPOBAEMHU yuacmbuu

Priority bottlenecks
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o high
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6. MPUOPUTETHU PRIORITIES

MgeHmuduuuparemo Ha 0bwo 283 npobaeMHU yuacmbka Hanaza ga ce npeugHu 8 kou yuacmbuu The identification of a total of 283 bottlenecks leads to an assessment of the
ca Heobxogumu Hau-cnewHu mepku. Ha kapmama e nokazaHa cmeneHma Ha npuopumem Ha Bceku locations where mitigation measures are most urgently needed. The map shows
npobAaemeH yyacmubk, onpegeneHa Bb3 ocHoBa Ha ouakBaHume HapacmBaHe Ha nonyAauuoHHama the priority class for each identified bottleneck, based on the expected increase
»kusHecnocobHocm U HamaAaBaHe Ha cMbpmHocmma Ha guBume >kuBomHu nopagu cbabckBaHe ¢ in the viability of populations and expected decrease in wildlife mortality due to
yyacmBawume 8 nbmHomo gBuxkeHue npeBosHu cpegcmBa, kozamo 6vgam npuaokeHu Mepkume 3a collisions in traffic after mitigation. About 30% of all bottlenecks are classified
cmekuaBaHe Ha HebaazonpusimHume BvagelcmBus Ha nbms. Ha okoao 30 % om Bcuuku npobAemMHU as high priority locations. Immediate action is recommended at these locations
yyacmovuu e npucBoeH Bucok npuopumem. 3a me3u Mecma ca npenopbyaHu He3abaBHuU geticmBus, as these have been identified as locations where the barrier effect of the road
mbU kamo mam GapuepHusm epekm Ha nbms UAU dkere3onbmHama AUHUS € CUAEH, UAu guBume or railroad is high and/or wildlife is frequently killed in traffic. We recommend the
XuBomHu uecmo Hamupam cmbpmma cu 8 nomHomo gBukeHue. Hue npenopbuBame caegHume following timescales for the three priority classes:
onpegeAeHUs 3a mpume cmeneHu Ha npuopumem:

PasnpegeneHue Ha npobaeMHume yyacmouu cnoped kaacoBe Ha
npuopumem

Distribution of bottlenecks over priority classes

ory T ¢
high priority
. = Mepku 3a geppaemeHmauus cregBa ga ce Bzemam npegu 2015 e.
high priority Mitigation measures should be taken before 2015 cpegen nptopumem _ 56

Jum briort
cpegeH npuopumem = Mepku 3a gedppaemeHmauus cregBa ga ce Bzemam npegu 2020 2. medum priorty
medium priority Mitigation measures should be taken before 2020
Hucok npuopumem
= Mepku 3a gedppazmeHmauus caregBa ga ce Bzemam npegu 2025 e. low priority 142

Mitigation measures should be taken before 2025
0 20 40 60 80 100 120 140

Bpoii npobaemHu yuacmouu Number of bottlenecks







7. ONMNCAHNA HA BUOOBETE

SPECIES DESCRIPTIONS

Mpo6aemHu yyacmouu 3a kapaBama meuka

3a kagaBama meuka ca ugeHmuduuupaHu 67 npobAemMHU yuacmbka 8 cezawHama nbmHa u Xke-
Ae3onbmHa mpexXa 8 boazapus. Om msax 3 ca onpegeaeHu om mogeaa LARCH, 56 — om ekcnepmume
no BugoBeme, a 8 — egHoBpemeHHO om MogeAa u ekchepmume. B Hacmoswama cumyauus okoao
40% om nonyaauuume MoXke ga ce oueHsim kamo cuaHo XkusHecnocobHu. B peayamam om mepku 3a
gedpazmeHmauus 8 ugeHmuduyupaHume “npobAeMHU yuacmbuu” ce ouakBa noumu Becuuku Hexkus-
HecnocobHu U XKU3HecnocobHU NoNyAauuu ga cmaHam CUAHO XKU3HECNOCOBHU.

MoBeuemo om npobaemMHUMe yyacmbuu 3a Meukama ca ycmaHoBeHu 8 ueHmpaaHume u lozo-
3anagHu yacmu Ha Boazapus. Hau-BaxkHu 3a meukama ca HauuHaHusma 3a geppazMeHmupaHe no
nbmuuiama u keaeaonomHume AuHuUU mexkgy LieHmpanHa Cmapa naaHuHa u Puaa, 8 goauHama Ha p.
Cmpyma u no nomuwama Mexkgy Bumowa u Puaa. OcBeH moBa moxke ga ce nocmuzHe 3Ha4YUMeAHO
nogobpsaBaHe Ha nonyAauuoHHama >ku3HecnocobHocm ¢ NogobpeHus no mpaHcnopmHume kopugopu
mexXgy MamouHu u 3anagHu Pogonu, no 2aaBHus nbm meXgy usmouyHama u 3anagHama yacm Ha
Llenmpanna Cmapa naaHuHa u no 2aaBHume nbmuwia, koumo npecuvam LleHmpaana Cmapa naa-
HuHa uamouHo om Codus. Ha noBeuemo om ocmaHaaume Mecma Mepkume 3a gedppazmeHmupaHe
ca BaxkHu npegu Bcuuko 3a HamansBaHe Ha cMbpmHocmma Ha kadpsBama meuka no nbmuwama u
3a 3acunBaHe Ha HenpekbcHamocmma Ha MecmoobumaHusma 8 gpaHuuume Ha HelHama cezawHa
Mepumopus Ha pa3npocmpaHeHue.

Bottlenecks for brown bear

For brown bear 67 bottlenecks have been identified in the current road and
railroad network in Bulgaria. Of these, 3 were identified by the LARCH model,
56 by species experts and 8 by both the model and the species experts. At
present about 40% of all populations can be categorized as highly viable. De-
fragmentation measures at the identified bottleneck locations are expected
to shift almost all not viable and viable populations towards highly viable
populations.Most bottleneck locations for brown bears are found in the central
and southwestern parts of Bulgaria. De-fragmentation initiatives for brown bear
are of the highest importance at bottleneck locations in the Struma

River valley, on the roads and railroads between the Central Balkan and the
Rila mountain ranges, and on the roads between Vitosha and Rila. Furthermore,
significant shifts in population viability can be reached through road mitigation
at transport corridors between the Western and Eastern Rhodopes, on the main
road between the eastern and western parts of the Central Balkan range and
on main roads that crosses the Central Balkan, just east of Sofia. At most other
locations de-fragmentation measures would primarily reduce road-kills of brown
bear and strengthen habitat connectivity within their current distribution area




MpomsaHa Ha »kusHechoco6Hocmma Ha nonyaauuume Ha kagpaBama meuka 8 Shift in population viability of brown bear due to proposed road

pe3yamam om npegaokeHume mepku 3a gedppazmeHmupaHe ho homuwama mitigation
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>KusHecnoco6Hocm Ha nonyaauusma Ha kadpaBama meuka npegu cmekuaBaHe Population viability of brown bear before road mitigation

BAuaHuemo Ha nomA
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>KusHecnhocob6Hocm Ha nonynauusma Ha kagpaBama meuka cnaeg cmekuaBaHe Population viability of brown bear after road mitigation

BAugaHUEeMO Ha nbmA

[AaBeH nbm
Main road
PezuoHaneH nom
Regional road

[MpekaneHo Manka mepumopus
[ Ha MecmoobumaHuemo

Habitat patch too small

HexkuaHecnocobHU nonyaauuu
- Not viable

YKu3sHecnocobHU nonyAauuu
S Viable

MonyAauuu ¢ onmumanHa
I ku3HeHocm

Highly viable

MpobaemeH yuacmuk ugeHmuduuupaH ¢ LARCH

@ Bottlenecks identified with LARCH

° MpobAaemeH yuacmuk ugeHmuduuupaH om ekcnepmu |
Bottlenecks identified by experts |

° MpobaemeH yuacmuvk ugeHmuduuupas om ekcnepmu | u om LARCH
Bottlenecks identified with LARCH and by experts |

° MpobaemeH yuacmok ugeHmuduuupa om ekcnepmu Il

Bottlenecks identified by expert Il




MpenopvuyaHu npuopumemu Ha mepku 3a gedppacmeHmupaHe 3a kapaBama meuka Recommended priority for establishing mitigation measures for

brown bear
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MpobaemHu yyacmobuu 3a Bonka

3a Bovaka ca ugeHmuduuuparu 80 npobaeMHU yuyacmoka B cezawiHama nbmHa u >kereaonvm-
Ha MpeXka B Bbazapus. Om msax 8 ca onpegeneHu om mogenaa LARCH, 63 — om ekcnepmume no
BugoBeme, a 7 — egHoBpemeHHO om mMogeAa u ekcnepmume. Oute gBa npobaemHU yyacmuvka ca
gobaBeHu, 3a ga ce BbacmaHoBu HenpekbcHamocmma mexkgy Viamounu Pogonu u CmpaHgka. B
Hacmoswama cumyauus camo okono 25% om Bcuuku nonyaauuu moXke ga ce oueHsm kamo cuaHo
XkusHecnocobHu. B pesyamam om mepku 3a gedppazmeHmauus 8 ugeHmuduuupaHume npobaeMHU
yuyacmbvuu ce ouvakBa Bcuuku HeXu3HecnocobHU U XKU3HeCnocobHU nonyAauuu ga cmaHam CUAHO
)ku3HecnocobHu.

MoBeuemo npobAaemMHU yuacmbuu 3a Bbaka ca ycmaHoBeHu 8 ueHmpaAHUme u logosanagHu vac-
mu Ha Bvazapus. Hau-B8axkHu 3a Boaka ca geuHocmume no geppazmeHmupaHe B goAauHama Ha p.
Cmpyma, no nbmuwama u >kere3onbmHume AuHuu mexkgy LleHmpanHa Cmapa naaHuHa u Puaa,
no nomuwama mMexkgy Bumowa u Puaa u mekgy amouHu Pogonu u lozouamouHume pauoHu Ha
cmpaHama. JJonbAHUMEAHO MOXe ga ce NoCMmugHe 3HaYUMeAHO nogobpsBaHe Ha nonyAauuoHHama
»kusHecnocobHocm ¢ nogobpeHus no mpaHcnopmHume kopugopu mexkgy 3anagHu u Miamounu Po-
gonu, no 2anaBHus nbm mexkgy uamouHama u 3anagHama uyacm Ha LleHmpaana Cmapa naaHuHa u
no 2anaBHume nomuwa B ceBepousamouHume pauoHuU Ha cmpaHama. Ha noBeuemo om ocmaHaAume
mecma Mepkume 3a gedppazmeHmupane ca BakHu npegu Bcuuko 3a HamansBaHe Ha cMbpmHocmmMa
Ha Bbaka no nemuwama u 3a 3acurBaHe Ha HenpekbCHamocmma Ha MecmoobumaHusma 8 2paHu-
uume Ha HezoBama cezawHa mepumopus Ha pa3npocmpaHeHue.

Bottlenecks for wolf

Eighty bottlenecks for wolf have been identified in the current road and railroad
network in Bulgaria. Of these, 8 were identified by the LARCH model, 63 by
species experts, and 7 by both the model and species experts. Two bottleneck
locations were added to restore habitat connectivity between the Eastern
Rhodopes and Strandja. In the current situation about 25% of all populations
can be categorized as highly viable. As a result of de-fragmentation measures
at the identified bottleneck locations all not viable and viable populations are
expected to shift towards highly viable populations.

Most bottleneck locations for wolf are found in the central and southwestern
parts of Bulgaria. De-fragmentation initiatives for wolf are of highest importance at
bottleneck locations in the Struma River valley, on the roads and railroads between
the Central Balkan and the Rila mountain ranges, on the roads between Vitosha
and Rila, and between the Eastern Rhodopes and the southeastern parts of the
country. Furthermore, significant shifts in population viability can be reached
through road mitigation along transport corridors between the Western and Eastern
Rhodopes, on the main road between the eastern and western parts of the Central
Balkan range and on main roads in the northeast of the country. At most other
locations de-fragmentation measures would primarily reduce road-kills of wolf and
strengthen habitat connectivity within their current distribution area.




MpomsaHa Ha »kuzHechoco6HOcmma Ha nonyaayuume Ha Boaka B8 pesayamam om Shift in population viability of wolf due to proposed road

npegrokeHume Mepku 3a geppazmeHmupaHe ho hbmuwama mitigation
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>KusHecnoco6Hocm Ha nonyaauusma Ha Boaka npegu cmekuaBaHe BauaHuemo Ha Population viability of wolf before road mitigation

nomAa
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>KusHecnocobHocm Ha nonyaauusma Ha Bvaka cneg cmekuaBaHe BauaHuemo Ha

nomAa

Population viability of wolf after road mitigation
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Highly viable

MpobaemeH yuacmok ugeHmuduuupaH ¢ LARCH

® Bottlenecks identified with LARCH

° MpobaemeH yuacmuk ugeHmuduuupaH om ekcnepmu |
Bottlenecks identified by experts |

° MpobaemeH yuacmok ugeHmuduuupan om ekcnepmu | u om LARCH
Bottlenecks identified with LARCH and by experts |

° MpobaemeH yuacmuvk ugeHmuduuupas om ekcnepmu II

Bottlenecks identified by expert Il



MpenopvyaHu npuopumemu Ha mepku 3a geppacmeHmupaHe 3a Boaka Recommended priority for establishing mitigation measures for wolf
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Mpo6AemHuU yyuacmobuu 3a 6GAa20pogHUA eneH

3a bAazopogHUs eneH ca ugeHmuduuupaHu 71 npobAemMHU yyacmbka 8 cezawHama nbmHa u
XenesonomHa Mpexka 8 Boazapus. Om msax 8 ca onpegeneHu om Mogeaa LARCH, 60 — om ekcnep-
mume no BugoBeme, a 3 — egHoBpemeHHO om MogeAa u ekcnepmume. B Hacmoswama cumyauus
Hag 75% om Bcuuku nonyaauuu MoXe ga ce oueHsim kamo cuAHo Xu3HecnocobHu. B peayamam om
mepku 3a gedppaemeHmauus 8 ugeHmuduuupaHume NpobAeMHU yuacmbuu ce ovakBa noumu Bcuuku
HeXXU3HecnocobHU U XkusHecnocobHU NonyAauuU ga cmaHam CUAHO XKU3HECNOCOBHU.

MoBeuemo npobAeMHU yuacmbuu 3a eneHa ca ycmaHoBeHu B 3anagHume yacmu Ha Boazapus. B
U3MOYHUMe PalioHU Ha cmpaHama Cbwo ca omkpumu NPOBAEMHU yyacmbuu, HO mexHusm 6pou e no-
Manbk. Hau-BakHu 3a eneHa ca uHuuuamuBume no geppazmeHmupaHe 8 goauHama Ha p. Cmpyma,
no nomuwama u >keAne30nbmHume AuHUU mexkgy LieHmpanHa Cmapa naaHuHa u Puaa, no nemuwama
mexgy Bumowa u Puaa u me3u B8 npegumHo 3emegenckusi AaHgwadm ¢ pasnpbcHamu 2opcku MacuBu
B CeBepHa Boazapus. Ha noBeuemo om ocmaHaaume mecma mepkume 3a geppazmMeHmupaHe ca
BakHu npegu Bcuuko 3a HamaasBaHe Ha CMbpmHOCMMA Ha eAeHa No Nbmuwiama u 3a 3acunBaHe
Ha HenpekbcHamocmma Ha MecmoobumaHusma 8 2paHuuume Ha HezoBama cezawHa mepumopus
Ha pasnpocmpaHeHue. Tol kamo Hag 75% om Bcuuku nonyaauuu Ha bAa2opogHus eaeH Beue ca ¢
Bucoka >kusHecnocobHocm, B HACMOAWUS MOMEHM HUMO €gUH OM NPOBAEMHUME yyacmbuu He e
NOAYYUA Bucok npuopumem.

Bottlenecks for red deer

For red deer 71 bottlenecks have been identified in the current road and rail-
road network in Bulgaria. Of these, 8 were identified by the LARCH model, 60 were
identified by species experts and 3 by both the model and by species experts.
Currently more than 75% of all populations can be categorized as highly viable. De-
fragmentation measures at the identified bottleneck locations would lead almost
all not viable and viable populations to shift towards highly viable populations.

Most bottleneck locations for red deer are found in the western parts of
Bulgaria. There are some bottleneck locations in the eastern part of the coun-
try, although far fewer. De-fragmentation initiatives for red deer are of highest
importance at bottleneck locations in the Struma River valley, on the roads and
railroads between the Central Balkan and the Rila mountain range, on the roads
between Vitosha and Rila, and on the roads in the mainly agricultural landscape
with scattered forests in northern Bulgaria. At most other locations de-fragmen-
tation measures would primarily reduce road-kills of red deer and strengthen
habitat connectivity within their current distribution area. Since more than 75%
of all red deer populations are already highly viable no bottlenecks were catego-
rized as high priority.




MpomaHa Ha »kuzHechoco6HOCmMma Ha nonyaauuume Ha 6Aa2opogHus eneH 8 Shift in population viability of red deer due to proposed road

pe3yamam om npegaokeHume mepku 3a gedppasMmeHmupaHe no homuwama mitigation

100% —
%%
. TBvpge Manvk dpaemeHm om xabumama
Habitat patch too small
50% - HepkusHecnocobHU nonyAauuu
Not viable populations
- YKusHecnocobHU nonyAauuu
Viable populations
CuAHo XKU3HecnocoBbHU nonyAauuu
25% u ) . )
Highly viable populations
0% —
CezawHa cumyauus Cneg B3emu mepku 8 Makcumym
Current situation NPobAEMHUME y4acmbuu Maximum

After solving bottlenecks




>KusHecnhoco6HoCcm Ha nonyaauusma Ha 6aa2opogHus eneH npegu cmekuyaBaHe Population viability of red deer before road mitigation

BAuaHuemo Ha nomA

[haBeH nom
Main road
PezuoHaneH nom
Regional road

MpekaneHo manka mepumopus
[ Ha MmecmoobumaHuemo

Habitat patch too small

HexkuaHecnocobHU nonyaauuu
- Not viable

YKu3HecnocobHU nonyaauuu
S Viable

Monyaauuu ¢ onmumanHa
I kusHeHocm

Highly viable




>KusHecnoco6Hocm Ha nonyaauusma Ha 6na2opogHus eneH caeg cmekuaBaHe Population viability of red deer after road mitigation

BAuaHUemo Ha nomA

[AaBeH nbm
Main road
PezuoHaneH nom
Regional road

lMpekaneHo manka mepumopust
[ Ha MecmoobumaHuemo

Habitat patch too small

HexkuaHecnocobHU nonyaauuu
- Not viable

YKu3sHecnocobHU nonyAauuu
S Viable

Monyaauuu ¢ onmumanHa
I kusHeHocm

Highly viable

MpobaemeH yuacmok ugeHmuduuupaH ¢ LARCH

® Bottlenecks identified with LARCH

° MpobaemeH yuacmuk ugeHmuduuupaH om ekcnepmu |
Bottlenecks identified by experts |

° MpobaemeH yuacmok ugeHmuduuupas om ekcnepmu | u om LARCH
Bottlenecks identified with LARCH and by experts |

° MpobaemeH yuacmuvk ugeHmuduuupas om ekcnepmu II

Bottlenecks identified by expert Il




MpenopvyaHu npuopumemu Ha mepku 3a geppazcmeHmupaHe 3a Gra2opogHUA Recommended priority for establishing mitigation measures for

eneH red deer

AaBeH nbm

Main road
PezuoHaneH nbm
Regional road
NokaneH nom

Local road
XKenesonvmHa AUHUS
Railroad

Mpuopumem Ha NPOBAEMHU yyacmbuu
Priority bottlenecks

Bucok
high
CpegeH
medium
Hucbk
low







Mpo6aeMHuU yyacmouu 3a guBama komka

3a guBama komka ca ugeHmuduuupaHu 52 npobaemMHU yuacmbka B8 cezawHama nbmHa u >kene-
3onbmHa mMpexXa B Bvazapus. Om max 14 ca onpegeneHu om mogeaa LARCH, 25 — om cneuuaaucmu-
me no BugoBeme, a 6 — egHoBpemeHHO om mogeAa U ekcnepmume. [1o6aBeHu ca owe 7 npobAeMHU
yyacmvka, 3a ga ce BbacmaHoBu HenpekbcHamocmma Ha MecmoobumaHusma mexgy LieHmpanHa
Cmapa naaHuHa u Puaa, 8 CmpaHgka u Mexgy pasnpbcHamume gpazmeHmu om xabumamu Ha gu-
Bama komka B CeBepouamouHa BvAazapus. B Hacmoswama cumyauus HUMO egHa om nonyAauuume
He MoXe ga ce oueHu kamo cuaHo XkusHecnocobHa. B peayamam om mepku 3a gedppazmeHmauus 8
ugeHmuduuupaHume npobAeMHU yuacmbuu ce ovakBa noumu Bcuuku HEXXU3HECNOCOBHU U XKU3He-
CNOCOBHU nonyAauUU ga cmaHam CUAHO )KU3HECNOCOBHU.

MoBeuemo npobaemHU yuyacmbuu 3a guBama komka ca ycmaHoBeHu B 3anagHume uacmu Ha
BvAzapus. B usmouHume palioHU Ha cmpaHama cbwo ca omkpumu NPOBAEMHU yyacmbuu, HO
mexHusm 6pou e no-manwk. Hat-BakHu 3a guBama komka ca meponpusmusma no geppazMmeHmupaHe
B goauHama Ha p. Cmpyma, no nbmuwiama u »kene3onbmHume AuHuu mexgy Lleimpaana Cmapa
nAaHUHa u Puaa, no nomsa mexkgy usmouHus U 3anagHus gsa Ha LleHmpaaHa Cmapa naaHuHa u
no bpeea Ha YepHo Mope B CmpaHgka. Ha noBeuemo om ocmaHaaume mecma Mepkume 3a
gedpazmeHmupaHe ca BaxkHu npegu Bcuuko 3a HamansBaHe Ha cMbpmHocmma Ha guBama komka,
npuyuHeHa om mpaduka, U 3a 3acuaBaHe Ha HenpekbcHamocmma Ha MecmoobumaHusma 8
2paHuuume Ha HelHama cez2awHa mepumopusi Ha pa3npocmpaHeHue.

Bottlenecks for wildcat

For wildcat 52 bottlenecks have been identified in the current road and railroad
network in Bulgaria. Of these, 14 were identified by the LARCH model, 25 were
identified by species experts, and 6 by both model and species experts. Seven
bottleneck locations were added to restore habitat connectivity between the
Central Balkan and Rila mountain ranges, within Strandja and between scattered
wildcat habitat patches in northeastern Bulgaria. Presently no populations can
be categorized as highly viable. De-fragmentation measures at the identified
bottleneck locations are expected to shift almost all the not viable and viable
populations towards highly viable populations.

Most bottleneck locations for wildcat are found in the western parts of Bul-
garia, with far fewer bottleneck locations in the eastern part of the country.
De-fragmentation initiatives for wildcat are of highest importance at bottleneck
locations in the Struma River valley, on the roads and railroads between the
Central Balkan and the Rila mountain ranges, on the road between the eastern
and western parts of the Central Balkan range, and on the coastal road along
the Black Sea in Strandja. At most other locations de-fragmentation measures
would primarily reduce road-kills of wildcat and strengthen habitat connectivity
within their current distribution area.




MpomaHa Ha »kuzHechoco6Hocmma Ha nonyaauuume Ha guBama komka B Shift in population viability of wildcat due to proposed road

pe3yamam om npegaokeHume mepku 3a gedppasMmeHmupaHe no homuwama mitigation

100% —
%%
. TBvpge Manvk dpaemeHm om xabumama
Habitat patch too small
50% - HepkusHecnocobHU nonyAauuu
Not viable populations
- YKusHecnocobHU nonyAauuu
Viable populations
CuAHo XKU3HecnocoBbHU nonyAauuu
25% u ) . )
Highly viable populations
0%
CezawHa cumyauus Cneg B3emu mepku 8 Makcumym
Current situation NPobAEMHUME y4acmbuu Maximum

After solving bottlenecks




>KusHecnoco6Hocm Ha nonyaauusma Ha guBama komka npegu cmekuyaBaHe Population viability of wildcat before road mitigation

BAuaHuemo Ha nomA

[AaBeH nom
Main road
PezuoHaneH nom
Regional road

MpekaneHo manka mepumopus
[ Ha MecmoobumaHuemo

Habitat patch too small

HexkuaHecnocobHU nonyaauuu
- Not viable

YKu3HecnocobHU nonyaauuu
S Viable

Monyaauuu ¢ onmumanHa
I kuzHeHocm

Highly viable




>KusHecnoco6Hocm Ha nonyaauuama Ha guBama komka caeg cmekuaBaHe Population viability of wildcat after road mitigation

BAuaHUemo Ha nomA

[AaBeH nbm

Main road
PezuoHaneH nom

Regional road

MpekaneHo manka mepumopust
/7] Ha MecmoobumaHuemo

Habitat patch too small

HexkuaHecnocobHU nonyaauuu
- Not viable

YKu3HecnocobHU nonyAauuu
o Viable

Monyaauuu ¢ onmumanHa
I kusHeHocm

Highly viable

MpobaemeH yuacmok ugeHmuduuupaH ¢ LARCH

® Bottlenecks identified with LARCH

° MpobaemeH yuacmuk ugeHmuduuupaH om ekcnepmu |
Bottlenecks identified by experts |

° MpobaemeH yuacmok ugeHmuduuupan om ekcnepmu | u om LARCH
Bottlenecks identified with LARCH and by experts |

° MpobaemeH yuacmuvk ugeHmuduuupas om ekcnepmu II

Bottlenecks identified by expert Il




MpenopvuyaHu npuopumemu Ha mepku 3a gedppacmeHmupaHe 3a guBama komka Recommended priority for establishing mitigation measures for

wildcat

AaBeH nbm

Main road
PezuoHaAeH nbm
Regional road
NokaneH nom

Local road
XKenesonvmHa AUHUS
Railroad

Mpuopumem Ha NPOBAEMHU yyacmbuu
Priority bottlenecks

Bucok
high
CpegeH
medium
Hucbk
low







Mpo6aemHU yyacmobuu 3a 3namkama

3a3namkama ca ugeHmuduuupaHu 46 npobaemHu yuacmoka B8 cezawHama nbmHa u Xkeae3onbmHa
mpexka 8 Bbazapus. Om msax 25 ca onpegeneHu om mogena LARCH, 14— om ekcnepmume no BugoBeme,
a 4 - egHoBpemeHHO om MogeAa u ekcnepmume. [lo6aBeHu ca ouie mpu npobaeMHu yuacmbka, 3a ga
ce BbacmaHoBu HenpekbcHamocmma Ha MecmoobumaHusma Ha 3rnamkama B8 Hal-3anagHama yacm
Ha LlenmpanHa Cmapa naaHuHa, MeXkgy Hau-uamouHama uyacm Ha LleHmpaana Cmapa naaHuHa u
MecmoobumaHuemo Ha 3namkama no bpeza Ha YepHo Mope, U Mexgy LieHmpaaHa Cmapa naaHuHa
u Puna. B Hacmoswama cumyauus nog 25% om Bcuuku nonyaauuu moxke ga ce oueHsm kamo
CUAHO >ku3HecnocobHu. Kamo peayamam om Mepkume 3a gedppazmeHmauus 8 ugeHmuduuupaHume
NPobAEMHU yyacmbuu ce ouyakBa noBeuemo HeXu3HecnocobHU U )KU3HeCnoCcobHU nonyaauuu ga
cmaHam CUAHO )KU3HECNOCOBHU.

MoBeuemo npobAemMHU yuacmbuu 3a 3namkama ca ycmaHoBeHu B ugHmpaAHUmMe U 3anagHu vac-
mu Ha Boazapus u CmpaHgyka. Hau-BaxkHu 3a 3namkama ca meponpusimusma no gedppazsmeHmupaHe
B goauHama Ha p. Cmpyma, no nbmuwiama u »kene3onbmHume AuHuu mexgy Lleimpaana Cmapa
nAaHUHa u Puaa, no nomsa mekgy Bumowa u Puaa, nomuwama mexkgy Puaa u MupuH u 3anagHu
Pogonu, a cbwo u no kpatbpexkHume u BbmpewHu nomuwa 8 CmpaHgxka. Ha noBeuemo om oc-
maHaAume Mecma Mepkume 3a gedppazmeHmupaHe ca BaxkHu npegu Bcuuko 3a HamansBaHe Ha
CMbpmHocmma Ha 3aamkama, npuduHeHa om mpaguka, u 3a 3acuaBaHe Ha HenpekbcHamocmma Ha
mMecmoobumaHusma 8 gpaHuyUMe Ha HellHama ce2awHa Mepumopus Ha pasnpocmpaHeHuUe.

Bottlenecks for pine marten

For pine marten 46 bottlenecks have been identified in the current road and
railroad network in Bulgaria. Of these, 25 were identified by the LARCH model,
14 were identified by species experts, and 4 by both model and species experts.
Three bottleneck locations were added to restore habitat connectivity between
the pine marten habitats in the most western parts of the Central Balkan range,
between the most eastern parts of the Central Balkan range and the pine marten
habitats along the Black Sea coast, and between the Central Balkan Range and
the Rila mountains. In the current situation less than 25% of all populations can
be categorized as highly viable. De-fragmentation measures at the identified
bottleneck locations are expected to shift most not viable and viable populations
towards highly viable populations.

Most bottleneck locations for pine marten are found in the central and western
parts of Bulgaria and in Strandja. De-fragmentation initiatives for pine marten are
of highest importance at bottleneck locations in the Struma River valley, on the
roads and railroads between the Central Balkan and the Rila mountain range,
on the roads between Vitosha and Rila, on the roads between Rila/Pirin and the
Western Rhodopes, and on the coastal and inland roads in Strandja. At most other
locations de-fragmentation measures would primarily reduce road-kills of pine
marten and strengthen habitat connectivity within their current distribution area.




MpomsaHa Ha »kuzHechoco6HOcmma Ha nonyaayuume Ha 3namkama 8 pesyamam om Shift in population viability of pine marten due to proposed road

npegrokeHume Mepku 3a geppazmeHmupaHe ho homuwama mitigation

100% —
%%
. TBvpge Manvk dpaemeHm om xabumama
Habitat patch too small
50% - HepkusHecnocobHU nonyAauuu
Not viable populations
- YKusHecnocobHU nonyAauuu
Viable populations
CuAHO XKu3HecnocoBbHU nonyAauuu
25% u ) ) )
Highly viable populations
0% —
CezawHa cumyauus Cneg B3emu mepku 8 Makcumym
Current situation NPpobAeMHUME y4acmbuu Maximum

After solving bottlenecks




>KusHecnoco6Hocm Ha nonyaauusma Ha 3namkama npegu cmekuaBaHe Population viability of pine marten before road mitigation

BAuaHuemo Ha nomA

[haBeH nom
Main road
____ PeauoHaneH nom
Regional road
NokaneH nom
Local road

MpekaneHo manka mepumopus
[ Ha MmecmoobumaHuemo

Habitat patch too small

HexkusHecnocobHu nonyaauuu
- Not viable

XusHecnocobHu nonyaauuu
S Viabre

Monyaauuu ¢ onmumanHa
I kusHeHocm

Highly viable




2KusHecnoco6Hocm Ha nonyaauusma Ha 3namkama caeg cmekuaBaHe BausHuemo Population viability of pine marten after road mitigation

Ha nbmAa

[haBeH nom
Main road
____ PeazuoHaneH nom
Regional road
AokaneH nom
Local road

lMpekaneHo manka mepumopust
[/ Ha MecmoobumaHuemo

Habitat patch too small

HexkuaHecnocobHU nonyaauuu
- Not viable

YKu3sHecnocobHU nonyAauuu
. Viable

Monyaauuu ¢ onmumanHa
I kusHeHocm

Highly viable

MpobaemeH yuacmok ugeHmuduuupaH ¢ LARCH

® Bottlenecks identified with LARCH

° MpobaemeH yuacmuk ugeHmuduuupaH om ekcnepmu |
Bottlenecks identified by experts |

° MpobaemeH yuacmok ugeHmuduuupan om ekcnepmu | u om LARCH
Bottlenecks identified with LARCH and by experts |

° MpobaemeH yuacmuvk ugeHmuduuupas om ekcnepmu II

Bottlenecks identified by expert Il




MpenopvyaHu hpuopumemu Ha mepku 3a geppacmeHmupaHe 3a 3snamkama Recommended priority for establishing mitigation measures for

pine marten

AaBeH nbm

Main road
PezuoHaAeH nbm
Regional road
NokaneH nom

Local road
XKenesonvmHa AUHUS
Railroad

Mpuopumem Ha NPOBAEMHU yyacmbuu
Priority bottlenecks

Bucok
high
CpegeH
medium
Hucbk
low







Mpo6aemHu yyacmovuu 3a Bugpama

3a Bugpama ca ugeHmuduuuparu 110 npobaemHuU yuacmvoka B cezawHama nbmHa u Xkeresonom-
Ha mpexa B Boazapus. Om msax 75 ca onpegeneHu om mogeaa LARCH, 21 — om ekcnepmume no
BugoBeme, a 10 — egHoBpemeHHO om mMogeAa u ekcnepmume. [JobaBeHu ca owe Yemupu NpobAeMHU
yyacmvka, 3a ga ce BbacmaHoBu HenpekbcHamocmma Ha MecmoobumaHusma no peyHume nNpumo-
uu B CeBepousamouna bovazapus. B Hacmoswama cumyauus okoao 25% om Bcuuku nonyaauuu moxke
ga ce omHecam kbM cuAaHo ku3HecnocobHume. Kamo peayamam om mepkume 3a gedpazmMeHmauus
8 ugeHmuduuupaHume npobAeMHU yuacmbuu ce ouvakBa Beuuku HEXKU3HECNOCOBHU U XXU3HECNOCO6-
HU nonyAauuu ga cmaHam CUAHO )KU3HECNOCOBHU.

MpobAeMHUMe yuacmbuu 3a Bugpama ca ycmaHoBeHu noBcemecmHo B Bbazapus, noHexke uecmo
BaxkHu kpalpeuHu xabumamu ce npecudam om nbmuwia U >KeAe30nbMHU AuHUU. Hal-BakHu 3a
Bugpama ca geuHocmume no gedpazmeHmupaHe, ocBeH B gpysume mecma, u 8 goAauHume Ha
Cmpyma u Mapuua, no nomuwama 8 3anagHu u MamouHu Pogonu, 8 CmpaHgxka, no bpeesa Ha
YepHo mope u okono LLlymeH Ha ceBepousmok. Ha noBeuemo om ocmaHaAaume mecma mMepkume
3a gedpaesmeHmupaHe ca BaxkHu npegu Bcuuko 3a HamansBaHe Ha cmbpmHocmma Ha Bugpama
no Nbmuwiama U 3a 3acuABaHe Ha HenpekbcHamocmma Ha MecmoobumaHusma B8 gpaHuuume Ha
HeUHama cez2awHa mepumopus Ha pasnpocmpaHeHue.

Bottlenecks for otter

For otter 110 bottlenecks have been identified in the current road and railroad
network in Bulgaria. Of these, 75 were identified by the LARCH model, 21 were
identified by species experts, and 10 by both model and species experts. Four
bottleneck locations were added to restore habitat connectivity in river tributaries
in northeastern Bulgaria. In the current situation about 25% of all populations
can be categorized as highly viable. De-fragmentation measures at the identified
bottleneck locations are expected to shift all not viable and viable populations
towards highly viable populations.

Bottleneck locations for otter are found in all parts of Bulgaria as, in all
regions, important river habitats are frequently crossed by roads and railroads.
De-fragmentation initiatives for otter are of highest importance at bottleneck lo-
cations in the Struma and Maritza River valleys, on the roads between the West-
ern and Eastern Rhodopes, in Strandja, along the Black Sea coast and around
Shoumen in the northeast. At most other locations de-fragmentation measures
would primarily reduce road-kills of otter and strengthen habitat connectivity
within their current distribution area.




MpomaHa Ha »kuzHechoco6Hocmma Ha nonyaauyuume Ha Bugpama 8 pesyamam om Shift in population viability of otter due to proposed road

npegrokeHume Mepku 3a geppazmeHmupaHe ho hbmuwama mitigation

100% —
%%
. TBvpge Manvk dpaemeHm om xabumama
Habitat patch too small
50% - HexkuaHecnocobHu nonyaauuu
Not viable populations
- YKusHecnocobHU nonyAauuu
Viable populations
CunHo >KU3HECNOCOBHU nonyAauuu
25% u ) . )
Highly viable populations
0%
CezawHa cumyauus Cneg B3emu mepku 8 Makcumym
Current situation NPobAEMHUME y4acmbuu Maximum

After solving bottlenecks




>KusHecnoco6Hocm Ha nonyaauusma Ha Bugpama npegu cmekuyaBaHe BauaHuemo Population viability of otter before road mitigation

Ha nomAa

[haBeH nbm
Main road
____ PeauonaneH nom
Regional road
NokaneH nom
Local road

MpekaneHo manka mepumopus
[ Ha MecmoobumaHuemo

Habitat patch too small

HexkuaHecnocobHU nonyaauuu
- Not viable

YKu3HecnocobHU nonyaauuu
S Viable

Monyaauuu ¢ onmumanHa
I kuzHeHocm

Highly viable




2KusHecnoco6Hocm Ha nonyaauusma Ha Bugpama caeg cmekuaBaHe BausHuemo Population viability of otter after road mitigation

Ha nbmAa

AaBeH nbm
Main road
____ PeauoHaneH nom
Regional road
NokaneH nom
Local road

MpekaneHo manka mepumopust
/7] Ha MecmoobumaHuemo

Habitat patch too small

HexkuaHecnocobHU nonyaauuu
L Not viable

YKu3HecnocobHU nonyAauuu
o Viable

Monyaauuu ¢ onmumanHa
I kusHeHocm

Highly viable

MpobaemeH yuacmok ugeHmuduuupaH ¢ LARCH

® Bottlenecks identified with LARCH

° MpobaemeH yuacmuk ugeHmuduuupaH om ekcnepmu |
Bottlenecks identified by experts |

° MpobaemeH yuacmok ugeHmuduuupan om ekcnepmu | u om LARCH
Bottlenecks identified with LARCH and by experts |

° MpobaemeH yuacmuvk ugeHmuduuupas om ekcnepmu II

Bottlenecks identified by expert Il




MpenopvuyaHu npuopumemu Ha mepku 3a gedppacmeHmupaHe 3a Bugpama Recommended priority for establishing mitigation measures for

otter

AaBeH nbm

Main road
PezuoHaAeH nbm
Regional road
NokaneH nom

Local road
XKenesonvmHa AUHUS
Railroad

Mpuopumem Ha NPOBAEMHU yyacmbuu
Priority bottlenecks

Bucok
high
CpegeH
medium
Hucbk
low







Mpo6aeMHU yyacmbuu 3a Nbcmpus nop

3a nbcmpus hop ca ugeHmuduuupaHu 61 npobaeMHu yuacmbka B cbuiecmByBawama nomHa
u >kenesonbmua Mpexka B Bbazapus. Om max 34 ca onpegereHu om mogeaa LARCH, 19 — om
cneuuaaucmume no BugoBeme, a 6 — egHoBpemeHHO om MogeAa u ekcnepmume. [lo6aBeHu ca oule
gBa npobAaemHU yuacmbka, 3a ga ce BbacmaHoBu HenpekbcHamocmma Ha MecmoobumaHusma B8
pauoHa ceBepHo om LLlymeH. B Hacmoswama cumyauus okoao 65% om Bcuuku nonyaauuu moXe ga
ce omHecam koM cuaHo »kusHecnocobHume. Kamo pesyamam om Mepkume 3a gedpazmeHmauus
8 ugeHmuduuupaHume npobAeMHU yuyacmbuu ce ouakBa noBeuemo HEXU3HECNOCOBHU U
)KU3HecnocobHU nonyAauuu ga cmaHam CUAHO XKU3HECNOCOBHU.

3a nbecmpus nop npobAeMHUME yuyacmbuu ca ycmaHoBeHu noBcemecmHo B BvAz2apus, ¢ us-
knloueHue Ha BucokonaaHuHckume patoHu u [dyHaBckama paBHuHa okono lMaeBeH. [deuHocmume
no gedpazmeHmupaHe B8 noumu nonoBuHama om ugeHmuduuupaHume NPOBAEMHU yuyacmbuu ca
onpegeneHU kamo cuAHO npuopumemHu, BkalouumeaHo mesu 8 goauHama Ha p. Cmpyma, okono
MupuH, 8 nogHokuemo Ha LleHmpaaHa Cmapa naaHuHa, B8 CmpaHgxka u 8 nacuwHume paloHu Ha
ceBepouamok. Ha noBeuemo om ocmaHaAume yyacmbuu Mepkume 3a gedppazmeHmupare ca BakHu
npegu Bcuuko 3a HamansBaHe Ha CMbpMHOCMMA Ha NbCMpus NOP NO Nbmuw,ama u 3a 3acuABaHe
Ha HenpekbcHamocmma Ha MecmoobumaHusma 8 2paHuuume Ha HezoBama cezawHa mepumopus
Ha pasnpocmpaHeHue.

Bottlenecks for marbled polecat

For marbled polecat 61 bottlenecks have been identified in the current road
and railroad network in Bulgaria. Of these, 34 were identified by the LARCH
model, 19 were identified by species experts and 6 by both model and species
experts. Two bottleneck locations were added to restore habitat connectivity
in the region north of Shoumen. At present about 65% of all populations can
be categorized as highly viable. De-fragmentation measures at the identified
bottleneck locations are expected to shift most not viable and viable populations
towards highly viable populations.

Bottleneck locations for marbled polecat are found in all parts of the coun-
try with the exception of the high mountain regions and the Danube lowlands
around Pleven. De-fragmentation initiatives for marbled polecat are of highest
importance at almost half of all bottleneck locations, including bottlenecks in
the Struma River valley, around the Pirin mountains, in the foothills of the Central
Balkan mountain range, in Strandja and in the grassland areas of the north-
east. At most other locations de-fragmentation measures would primarily reduce
road-kills of marbled polecat and strengthen habitat connectivity within their
current distribution area.




MpomaHa Ha »kuzHecnoco6HOCMmMa Ha nonyaauuume Ha nbcmpus nop 8 pesyamam Shift in population viability of marbled polecat due to proposed

om npegrokeHume Mepku 3a geppacMeHmupaHe ho hbmuwama road mitigation

100% —
%%
. TBvpge Manvk dpaemeHm om xabumama
Habitat patch too small
50% - HepkusHecnocobHU nonyAauuu
Not viable populations
- YKusHecnocobHU nonyAauuu
Viable populations
CuAHO »KU3HeCNoCcoBbHU nonyAauuu
25% u ) ) )
Highly viable populations
0%
CezawHa cumyauus Cneg B3emu mepku 8 Makcumym
Current situation NPpobAeMHUME y4acmbuu Maximum

After solving bottlenecks




>KusHechoco6HOCM Ha hohyAaauusma Ha nbcmpus nop npegu cmekuaBaHe Population viability of marbled polecat before road mitigation

BAuaHuemo Ha nomA

[haBeH nbm
Main road
____ PeauoHaneH nom
Regional road
NokaneH nom
Local road

MpekaneHo manka mepumopus
[ Ha MmecmoobumaHuemo

Habitat patch too small

HexkuaHecnocobHU nonyaauuu
- Not viable

YKu3HecnocobHU nonyaauuu
S Viable

Monyaauuu ¢ onmumanHa
I kusHeHocm

Highly viable




XKusHecnoco6HOCM Ha honyAauusma Ha nbcmpus hop caeg cmekuaBave Population viability of marbled polecat after road mitigation

BAuaHUemo Ha nomA

[haBeH nom
Main road
____ PeauoHaneH nom
Regional road
AokaneH nom
Local road

lMpekaneHo manka mepumopust
[ Ha MecmoobumaHuemo

Habitat patch too small

HexkuaHecnocobHU nonyaauuu
- Not viable

YKu3sHecnocobHU nonyAauuu
S Viable

Monyaauuu ¢ onmumanHa
I kusHeHocm

Highly viable

MpobaemeH yuacmok ugeHmuduuupaH ¢ LARCH

® Bottlenecks identified with LARCH

° MpobaemeH yuacmuk ugeHmuduuupaH om ekcnepmu |
Bottlenecks identified by experts |

° MpobaemeH yuacmok ugeHmuduuupas om ekcnepmu | u om LARCH
Bottlenecks identified with LARCH and by experts |

° MpobaemeH yuacmuvk ugeHmuduuupas om ekcnepmu II

Bottlenecks identified by expert Il




lNMpenopvuyaHu nhpuopumemu Ha mepkume 3a geppasMeHmupaHe 3a hbcmpusa hop Recommended priority for establishing mitigation measures for

marbled polecat

AaBeH nbm

Main road
PezuoHaneH nbm
Regional road
NokaneH nom

Local road
XKenesonvmHa AUHUS
Railroad

Mpuopumem Ha NPOBAEMHU yyacmbuu
Priority bottlenecks

Bucok
high
CpegeH
medium
Hucbk
low







MpobAemMHU yyacmbuu 3a Aanyz2epa

3a Aanyeepa ca ugeHmuduuupaHu 125 npobaeMHU yvacmuvka 8 cvwecmByBawama nbmHa u
*kenesonvmHa mpexa 8 Bbazapus. Om msax 109 ca onpegeaeHu ¢ nomowma Ha mogeAaa LARCH, 11
— om ekcnepmume no BugoBeme, a 5 — egHoBpemeHHO om MogeAa u ekcnepmume. B Hacmoswama
cumyauus Hag 80% om Bcuuku nonyaauuu moke ga ce omHecam KoM CUAHO >ku3HecnocobHume.
Kamo peayamam om mepkume 3a geppasmeHmupare B ugeHmudpuuupaHume npobAEMHU yuacmobuu
ce ouakBa camo crabo HapacmBaHe Ha CUAHO XKU3HECNOCObHUME nonyAauuu.

MpobAeMHU yyacmbuu 3a AaAy2epa ca HamepeHU HaBcakbge u3 cmpaHama, ¢ uskaloueHue Ha
BucokonaaHuHckume pauoHu. Meponpusimusma no geppasmeHmupaHe 3a AaAy2epa ca kamezopu-
3UpaHu cbC cpegeH npuopumem B noumu noAoBuHama om npobaeMHUMe yuacmbuy, BkAlouumeAHo
me3u B8 goanuHama Ha p. Cmpyma, B8 nogHokuemo Ha LlenmpaaHa Cmapa naaHuHa, 8 CmpaHgxka u 8
nacuwHume pauoHu okono LLlymeH. Tol kamo Hag 75% om Bcuuku nonyaauuu Ha Aanyzepa Beue ca
CUAHO >ku3HecnocobHu, B HacmosWUs MOMEHM HUMO eguH OM NPOBAEMHUME yyacmbuu He nonaga
8 kamezopusima ¢ Bucok npuopumem.

Bottlenecks for souslik

For souslik 125 bottlenecks have been identified in the current road and
railroad network in Bulgaria. Of these, 109 were identified by the LARCH model,
11 were identified by species experts, and 5 by both model and species experts.
In the current situation over 80% of all populations can be categorized as highly
viable. De-fragmentation measures at the identified bottleneck locations are
expected to lead to only a slight increase in highly viable populations.

Bottleneck locations for souslik are found in all parts of the country with the
exception of the high mountain regions. De-fragmentation initiatives for souslik
are of considerable importance at almost half of all these bottleneck locations,
including bottlenecks in the Struma River valley, in the foothills of the Central
Balkan mountain range, in Strandja and in the grassland areas around Shoumen.
Because more than 75% of all souslik populations are already highly viable in the
current situation no bottlenecks were categorized as high priority.




MpomaHa Ha »kuzHechoco6HOCMmMa Ha nonyaayuume Ha AaAyz2epa 8 peayamam om Shift in population viability of souslik due to proposed road

npegrokeHume Mepku 3a geppazmeHmupaHe ho homuwama mitigation

100% —
%%
. TBvpge Manvk dpaemeHm om xabumama
Habitat patch too small
50% - HepkusHecnocobHU nonyAauuu
Not viable populations
- YKusHecnocobHU nonyAauuu
Viable populations
CuAHO XKu3HecnocoBbHU nonyAauuu
25% u ) ) )
Highly viable populations
0%
CezawHa cumyauus Cneg B3emu mepku 8 Makcumym
Current situation NPpobAeMHUME y4acmbuu Maximum

After solving bottlenecks




>KusHecnoco6Hocm Ha nonyaauusima Ha Aanyzepa npegu cmekuaBaHe BausHuemo Population viability of souslik before road mitigation

Ha nomAa

[haBeH nom
Main road
____ PeauoHaneH nom
Regional road
NokaneH nom
Local road

MpekaneHo manka mepumopus
[ Ha MecmoobumaHuemo

Habitat patch too small

HexkusHecnocobHu nonyaauuu
)t iable

XusHecnocobHu nonyaauuu
S Viable

Monyaauuu ¢ onmumanHa
I kuzHeHocm

Highly viable




>KusHecnoco6Hocm Ha nonyaauusma Ha Aany2epa caeg cmekuaBaHe BauaHuemo Population viability of souslik after road mitigation

Ha nbmAa

AaBeH nbm
Main road
____ PeauoHaneH nom
Regional road
NokaneH nom
Local road

MpekaneHo manka mepumopust
7771 Ha MecmoobumaHuemo

Habitat patch too small

HexkuaHecnocobHU nonyaauuu
L Not viable

YKu3sHecnocobHU nonyAauuu
B Viable

Monyaauuu ¢ onmumanHa
I ku3sHeHocm

Highly viable

MpobaemeH yuacmok ugeHmuduuupaH ¢ LARCH

®  Bottlenecks identified with LARCH

° MpobaemeH yuacmuk ugeHmuduuupaH om ekcnepmu |
Bottlenecks identified by experts |

° MpobaemeH yuacmok ugeHmuduuupas om ekcnepmu | u om LARCH
Bottlenecks identified with LARCH and by experts |

° MpobaemeH yuacmuvk ugeHmuduuupas om ekcnepmu II

Bottlenecks identified by expert Il




lNMpenopvuyaHu hpuopumemu Ha mepkume 3a geppacMeHmupaHe 3a Aary2epa Recommended priority for establishing mitigation measures for

souslik

AaBeH nbm
Main road
PezuoHaneH nom
Regional road
_ NokaneH nom
Local road

XKenesonvmHa AUHUS
Railroad

Mpuopumem Ha NPOBAEMHU yyacmbuu
Priority bottlenecks

(0]

Bucok
high
CpegeH
medium
Hucbk
low







Mpo6aemHu yyacmouu 3a cmoka muwkap

B cvwecmByBawama nomHa u >kene3onbmHa mpexa B8 bvazapus ca ugeHmuduuupaHu 22 npo-
BAeMHU yuacmbka 3a cmoka muwkap. Bcuukume me ca onpegeaeHu om ekcnepmume no Buga. B
Hacmoswama cumyauus Hag 95% om Bcuuku nonyAauuu MoXke ga ce omHecam KbM CUAHO XKu3-
HecnocobHume. Kamo pesyamam om mepkume 3a gedpaameHmauus 8 ugeHmuduuupaHume npo-
BAEMHU yyacmbuu nonyaauuoHHama >KU3HecnocobHOCM HsMa ga ce NpOMEHU MHO20, Ho ce ouakBa
CMbpmHOCMMa NO NbMuWwama 3Ha4umeAHO ga Hamanee.

MoBeuemo om npobAaemMHUMe yuyacmbuu 3a cmoka Muwkap ca ycmaHoBeHu B lozosanagHume
yacmu Ha boazapus. Om cbwecmBeHo 3HaueHue 3a Buga ca geuHocmume no gedppazmeHmupaxe 8
goauHama Ha p. Cmpyma, 8 MiamouHu Pogonu, CmpaHgyka u no bpeaa Ha YepHo Mope. Tol kamo Hag
75% om Bcuuku nonyaauuu Ha cmoka mMuwkap ca 8 MOMeHma CUAHO JKU3HEeCNOCObHU, 3a ce2a HUMO
€guH om npobAeMHUME yyacmbuu He nonaga 8 kamezopusma ¢ Bucok npuopumem.

Bottlenecks for aesculapian snake

For aesculapian snake 22 bottlenecks have been identified in the current
road and railroad network in Bulgaria. All of these were identified by the spe-
cies experts. Currently more than 95% of all populations can be categorized as
highly viable. De-fragmentation measures at the identified bottleneck locations
does not do much to change population viability, but road-kill of these snakes is
expected to reduce significantly.

Most bottleneck locations for aesculapian snake are found in the southeast-
ern parts of Bulgaria. De-fragmentation initiatives for aesculapian snake are of
considerable importance at bottleneck locations in the Struma River valley, in
Eastern Rhodopes, in Strandja and along the central Black Sea coast. Because
more than 75% of all aesculapian snake populations are already highly viable in
the current situation no bottlenecks were categorized as high priority




MpomsaHa Ha »kuzHechoco6Hocmma Ha nonyaauuume Ha cmoka Mmuwkap 8 Shift in population viability of aesculapian snake due to proposed

pe3yamam om npegaokeHume mepku 3a gedppacMmeHmupaHe no homuwama road mitigation

100%
%%
. TBvpge Manvk dpaemeHm om xabumama
Habitat patch too small
50% - HepkusHecnocobHU nonyAauuu
Not viable populations
YKusHecnocobHU nonyAauuu
Viable populations
CuAHO XKu3HecnocoBbHU nonyAauuu
25% u ) ) )
Highly viable populations
0%
CezawHa cumyauus Cneg B3emu mepku 8 Makcumym
Current situation NPpobAeMHUME y4acmbuu Maximum

After solving bottlenecks




>KusHecnoco6Hocm Ha nonyaauusma Ha cMoka Muwkap npegu cmekuaBaHe Population viability of aesculapian snake before road mitigation

BAuaHuemo Ha nomA

[haBeH nom
Main road
____ PeauoHaneH nom
Regional road
NokaneH nom
Local road

MpekaneHo manka mepumopus
[ Ha MmecmoobumaHuemo

Habitat patch too small

HexkusHecnocobHu nonyaauuu
W )t iable

XusHecnocobHu nonyaauuu
S Viable

Monyaauuu ¢ onmumanHa
I kusHeHocm

Highly viable




’KusHecnocobHocm Ha nonyaauusma Ha cmoka muwkap caeg cmekuaBaHe Population viability of aesculapian snake after road mitigation

BAuaHUemo Ha nomA

[haBeH nbm
Main road
____ PeauoHaneH nom
Regional road
NokaneH nom
Local road

lMpekaneHo manka mepumopust
[ Ha MecmoobumaHuemo

Habitat patch too small

HexkuaHecnocobHU nonyaauuu
L Not viable

YKu3sHecnocobHU nonyAauuu
L Viable

Monyaauuu ¢ onmumanHa
I kusHeHocm

Highly viable

MpobaemeH yuacmok ugeHmuduuupaH ¢ LARCH

®  Bottlenecks identified with LARCH

° MpobaemeH yuacmuk ugeHmuduuupaH om ekcnepmu |
Bottlenecks identified by experts |

° MpobaemeH yuacmok ugeHmuduuupan om ekcnepmu | u om LARCH
Bottlenecks identified with LARCH and by experts |

° MpobaemeH yuacmvk ugeHmuduuupas om ekcnepmu |I

Bottlenecks identified by expert Il




MpenopvyaHu npuopumemu Ha mepkume 3a gedppacmeHmupaHe 3a cmoka muwkap Recommended priority for establishing mitigation measures for

aesculapian snake

AaBeH nbm
Main road
PezuoHaneH nbm
Regional road
_ NokaneH nom
Local road

XKenesonvmHa AUHUS
Railroad

Mpuopumem Ha NPOBAEMHU yyacmbuu
Priority bottlenecks

(0]

Bucok
high
CcpegeH
medium
Hucbk
low







Mpo6aemMHU yyacmobuu 3a nocmpusa cMok

3a nocmpus cmok ca ugeHmuduuupaHu 39 npobaemHU yuacmoka B8 cowecmByBawama
nbmHa u >kenesonbmHa mMpexka 8 Bbazapus. Om msax 22 ca onpegeAeHU ¢ noMmouwma Ha
mogena LARCH, 14 — om ekcnepmume no BugoBeme, a 3 — egHoBpemeHHO om MogeAa u
ekcnepmume. B Hacmoswama cumyauus noumu 80% om Bcuuku nonyaauuu moXke ga ce
omHecam koM cuaHo Xu3HecnocobHume. Kamo peayamam om mepkume 3a geppazmeHmauus
8 ugeHmuduuupaHume npobAeMHU yuyacmbuu ce ouakBa noBeuemo om ocmaHaAume
HeXKU3HecnocobHU U )kU3HeCnoCOBHU nonyAauuu ga cmaHam CUAHO XKU3HECNOCOBHU.

MoBeuemo om npobaeMHUME yuacmbuu 3a Nbcmpus cMok ca ycmaHoBeHu 8 usmouHume paloHu
Ha Bbazapus. Om cowecmBeHo 3HaueHue 3a Buga ca gelHocmume no gedppasmeHmupaHe 6 okono
egHa mpema om Bcuuku ugeHmuduuupaHu NPobAEMHU yuacmbuu , BkalouumeaHo me3su 8 M3amouHu
Pogonu, CmpaHgyka, no bpeza Ha YepHo Mope u B patoHa ceBepHo om LLlymeH. Tou kamo Hag 75%
om Bcuuku nonyaauuu Ha cmoka Muwkap ca NOHACMOSWEM CUAHO XKU3HECNOCOBHU, 3a ce2a HUMO
€guH om npobAaeMHUME yyacmbuu He nonaga B kamezopusima ¢ Bucok npuopumem.

Bottlenecks for blotched snake

For blotched snake 39 bottlenecks have been identified in the current
road and railroad network in Bulgaria. Of these, 22 were identified by the
LARCH model, 14 were identified by species experts, and 3 by both model
and species experts. In the current situation almost 80% of all populations
can be categorized as hjghly viable. De-fragmentation measures at the
identified bottleneck locations are expected to shift most not viable and
viable populations towards hjghly viable populations.

Most bottleneck locations for blotched snake are found in the eastern
parts of Bulgaria. De-fragmentation initiatives for blotched snake are of
considerable importance at about one-third of all bottleneck locations,
including those in Eastern Rhodopes, Strandja, along the Black Sea
coast and in the region north of Shoumen. Because more than 75% of all
blotched snake populations are already highly viable no bottlenecks were
categorized as high priority.




MpomaHa Ha »kuzHechoco6HOocmMma Ha nonyaauuume Ha nocmpus cmok 8 Shift in population viability of blotched snake due to proposed

pe3yamam om npegnaokeHume mepku 3a gedppacMmeHmupaHe no homuwama road mitigation

100%
%%
. TBvpge Manvk dpaemeHm om xabumama
Habitat patch too small
50% - HepkusHecnocobHU nonyAauuu
Not viable populations
- YKusHecnocobHU nonyAauuu
Viable populations
CuAHO »KU3HeCNoCcoBbHU nonyAauuu
25% u ) ) )
Highly viable populations
0%
CezawHa cumyauus Cneg B3emu mepku 8 Makcumym
Current situation NPpobAeMHUME y4acmbuu Maximum

After solving bottlenecks




>KusHecnoco6Hocm Ha nonyAauusma Ha nbcmpus cmok npegu cmekuyaBaHe Population viability of blotched snake before road mitigation

BAuaHuemo Ha nomA

[haBeH nbm
Main road
____ PeauoHaneH nom
Regional road
NokaneH nom
Local road

MpekaneHo manka mepumopus
[ Ha MecmoobumaHuemo

Habitat patch too small

HexkuaHecnocobHU nonyaauuu
)t iable

XusHecnocobHu nonyaauuu
B Viable

Monyaauuu ¢ onmumanHa
I kuzHeHocm

Highly viable




>KusHecnocob6HoCm Ha nonyAauuama Ha nbcmpusa cMok caeg cmekuaBaHe Population viability of blotched snake after road mitigation

BAuaHUemo Ha nomA

[haBeH nbm
Main road
___ PeauoHaneH nom
Regional road
AokaneH nom
Local road

lMpekaneHo manka mepumopust

[/ Ha MecmoobumaHuemo
Habitat patch too small

HexkusHecnocobHU nonyAauuu
L Not viable

- XusHecnocobHU nonyAauuu
Viable

lMonyAauuu ¢ onmumanHa
I ku3HeHocm
Highly viable

MpobaemeH yuacmok ugeHmuduuupaH ¢ LARCH

®  Bottlenecks identified with LARCH

° MpobaemeH yuacmuk ugeHmuduuupaH om ekcnepmu |
Bottlenecks identified by experts |

° MpobaemeH yuacmok ugeHmuduuupan om ekcnepmu | u om LARCH
Bottlenecks identified with LARCH and by experts |

° MpobaemeH yuacmvk ugeHmuduuupas om ekcnepmu |I

Bottlenecks identified by expert Il




lNMpenopvyaHu npuopumemu Ha mepkume 3a geppazMmeHmupaHe 3a hbcmpusa cMok Recommended priority for establishing mitigation measures for

blotched snake

AaBeH nbm
Main road
PezuoHaneH nbm
Regional road
_ NokaneH nom
Local road

XKenesonvmHa AUHUS
Railroad

Mpuopumem Ha NPOBAEMHU yyacmbuu
Priority bottlenecks

(0]

Bucok
high
CcpegeH
medium
Hucbk
low







Mpo6aemHU yyacmovuu 3a cyxosemHume kocmeHypku

3a wunoonawamama u wunobegpeHama kocmeHypku ca ugeHmuduuupaHu 29 npobAeMHU yuacmb-
ka B cbwecmByBawama nbmHa u XkeaezonbmHa mMpexka 8 Boazapus. Bcuukume me ca onpegeneHu
om cneuuaaucmume no BugoBeme. B Hacmoswama cumyauus Hag 90% om Bcuuku nonyaauuu Beue
moke ga ce omHecam koM cuaHo XkusHecnocobHume. Kamo pesyamam om mepkume 3a geppazme-
mauus 8 ugeHmuduuUpaHUmMe NPOBAEMHU yyacmbuu honyAaUuUOHHama >KU3HecnocobHoCm HaMa ga
C€e NPOMEHU MHO20, Ho ce ouakBa cMbpmHocmmMa no Nnbmuwama 3HaYUMeAHo ga Hamaanee.

MoBeuemo npobaeMHU yuyacmbuu 3a kocmeHypkume ca HamepeHu B lo2o3anagHama u
lozouamouHa uacmu Ha Bvazapus. 3a gBama Buga ca om 0cobeHO 20AMO 3HaueHue pabomume
no gedpaemeHmupaHe no “npobaemMHU yuacmbuu” 8 goauHama Ha p. Cmpyma u no bpeza Ha YepHo
mope. Tol kamo Hag 75% om Bcuuku nonyaauuu Ha kocmeHypkume Beue ca cuaHO XXU3HecnocobHu,
3a ce2a HUMO egHO om “npobAeMHU yuacmbuu” He nonaga B8 kamezopusma ¢ Bucok npuopumem.

Bottlenecks for tortoises

For Hermann’s tortoise and spur-thighed tortoise 29 bottlenecks have been
identified in the current road and railroad network in Bulgaria. All of these were
identified by the species experts. At present more than 90% of all populations
can already be categorized as highly viable. De-fragmentation measures at the
identified bottleneck locations will not do much to change population viability but
is expected to significantly reduce road-kills of tortoises.

Most bottleneck locations for tortoises are found in the southwestern and
southeastern parts of Bulgaria. De-fragmentation initiatives for tortoises are of
considerable importance at bottleneck locations in the Struma River valley and
along the Black Sea coast. Because more than 75% of all tortoise populations
are already highly viable no bottlenecks were categorized as high priority.




MpomaHa Ha »kuzHechoco6HOcmma Ha nonyaayuume Ha cyxo3eMHume kocmeHypku Shift in population viability of tortoises due to proposed road

8 pesyamam om npegnaokeHume mepku 3a gedppazmeHmupaHe no nomuwama mitigation

100% —
%%
. TBvpge Manvk dpaemeHm om xabumama
Habitat patch too small
50% - HepkusHecnocobHU nonyAauuu
Not viable populations
- YKusHecnocobHU nonyAauuu
Viable populations
CuAHO XKu3HecnocoBbHU nonyAauuu
25% u ) ) )
Highly viable populations
0%
CezawHa cumyauus Cneg B3emu mepku 8 Makcumym
Current situation NPpobAeMHUME y4acmbuu Maximum

After solving bottlenecks




>KusHecnoco6Hocm Ha nonyaauusma Ha cyxo3emHume kocmeHypku npegu Population viability of tortoises before road mitigation

cmekuyaBaHe BAugHuUemo Ha hnbms

AaBeH nbm
Main road
PezuoHaneH nbm
Regional road
NokaneH nom
Local road

XKeAesonomHa AUHUS
=~ Railroad

MpekaneHo manka mepumopus
[ Ha MmecmoobumaHuemo

Habitat patch too small

HexkusHecnocobHu nonyaauuu
W )t iable

XusHecnocobHu nonyaauuu
S Viable

Monyaauuu ¢ onmumanHa
I kusHeHocm

Highly viable




>KusHecnoco6HOCm Ha nonyaauuama Ha cyxoseMHume kocmeHypku caeg
cMmekuyaBaHe BAauaHUeMO Ha hom4

Population viability of tortoises after road mitigation

haBeH nom
Main road
PezuoHaneH nom
Regional road
_ NokaneH nom
Local road
JKenesonbmHa AuHuS
Railroad
lMpekaneHo manka mepumopust
[ Ha MecmoobumaHuemo
Habitat patch too small
HexkuaHecnocobHU nonyaauuu
L Not viable
YKu3sHecnocobHU nonyAauuu
L Viable
Monyaauuu ¢ onmumanHa
I kusHeHocm
Highly viable

MpobaemeH yuacmok ugeHmuduuupaH ¢ LARCH

®  Bottlenecks identified with LARCH

° MpobaemeH yuacmuk ugeHmuduuupaH om ekcnepmu |
Bottlenecks identified by experts |

° MpobaemeH yuacmok ugeHmuduuupas om ekcnepmu | u om LARCH
Bottlenecks identified with LARCH and by experts |

° MpobaemeH yuacmuvk ugeHmuduuupas om ekcnepmu II

Bottlenecks identified by expert Il



lNMpenopbuyaHu hpuopumemu Ha mepkume 3a geppasMeHmupaHe 3a Cyxo3emMHume Recommended priority for establishing mitigation measures for

kocmeHypku tortoises

AaBeH nbm
Main road
PezuoHaneH nom
Regional road

_ NokaneH nom
Local road

XKenesonvmHa AUHUS
Railroad

Mpuopumem Ha NPOBAEMHU yyacmbuu
Priority bottlenecks

(0]

Bucok
high
CpegeH
medium
Hucbk
low







Mpo6aemHu yyacmouu 3a kpacmaBa >kaba

B cezawHama nomHa u kenezonbmHa mpexka 8 Boazapus ca ugeHmuduuupaHu 29 npobaemHu
yyacmovka 3a kpacmaBama >kaba. Bcuukume me ca onpegeaeHu om ekcnepmume no Buga.
B Hacmoswama cumyauus Hag 95% om GBcuuku nonynauuu mMoke ga ce omHecam KbM CUAHO
XkuszHecnocobHume. Kamo pesyamam om mepkume 3a gedpazmeHmauus B8 ugeHmuduuupaHume
NPOBAEMHU yyacmbuu nonyaauuoHHama >Ku3HecnocobHocm HaMa ga Ce NPOMEHU MHO020, HO Ce
ouakBa cMbpmHOCMMa NO Nbmuw,ama 3Ha4YUMeAHO ga Hamaaee.

MoBeuemo npobaemMHU yuacmbuu 3a kpacmaBama skaba ca HamepeHu B8 goauHama Ha p. Cmpyma,
8 MamouHu Pogonu u no Bpeaa Ha YepHo mope B CmpaHgXka. Tou kamo Hag 75% om Bcuuku nony-
Aauuu Ha kpacmaBama >kaba Beue ca CcuAHo XU3HeCNnoCcobHu, 3a ce2a HUMO eguH om NpobAeMHUMe
yuyacmouu He nonaga 8 kamezopusma c Bucok npuopumem.

Bottlenecks for common toad

For common toad 29 bottlenecks have been identified in the current road and
railroad network in Bulgaria. All of these were identified by the species experts.
Currently more than 95% of all populations can already be categorized as highly
viable. De-fragmentation measures at the identified bottleneck locations are
not expected to do much to change population viability, but can be expected to
significantly reduce road-kills of common toads.

Most bottleneck locations for common toads are found in the Struma River
valley, in Eastern Rhodopes and along the Black Sea coast in Strandja. Because
more than 75% of all common toad populations are already highly viable no
bottlenecks were categorized as high priority.




MpomaHa Ha »kuzHechoco6HOCmMmMa Ha nonyaauyuume Ha 2onamama kpacmaBa >kaba Shift in population viability of common toad due to proposed road

8 pesyamam om npegnaokeHume mepku 3a gedppazmeHmupaHe no nomuwama mitigation

100%
%%
. TBvpge Manvk dpaemeHm om xabumama
Habitat patch too small
50% - HepkusHecnocobHU nonyAauuu
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>KusHecnoco6Hocm Ha nonyaauusma Ha kpacmaBama »aba npegu cmekuaBaHe Population viability of common toad before road mitigation

BAuaHuemo Ha nomA

AaBeH nbm
Main road

____ PeauoHaneH nom
Regional road
NokaneH nom
Local road
XKenesonomHa AUHUS
Railroad

MpekaneHo manka mepumopus
[ Ha MecmoobumaHuemo

Habitat patch too small

HexkuaHecnocobHU nonyaauuu
. Not viable

XusHecnocobHu nonyaauuu
S Viabe

Monyaauuu ¢ onmumanHa
I kuzHeHocm

Highly viable




2KusHecnoco6Hocm Ha nonyaauusma Ha kpacmaBama >kaba creg cmekuaBaHe Population viability of common toad after road mitigation

BAuaHUemo Ha nomA

[haBeH nbm
Main road
PezuoHaneH nom
Regional road
_ NokaneH nom
Local road

JKenezonvmHa AuHUS
Railroad

[MpekaneHo manka mepumopus
7771 Ha MecmoobumaHuemo

Habitat patch too small

HexkuaHecnocobHU nonyaauuu
- Not viable

YKu3sHecnocobHU nonyAauuu
S Viable

Monyaauuu ¢ onmumanHa
I ku3sHeHocm

Highly viable

MpobaemeH yuacmok ugeHmuduuupaH ¢ LARCH

® Bottlenecks identified with LARCH

° MpobaemeH yuacmuk ugeHmuduuupaH om ekcnepmu |
Bottlenecks identified by experts |

° MpobaemeH yuacmok ugeHmuduuupas om ekcnepmu | u om LARCH
Bottlenecks identified with LARCH and by experts |

° MpobaemeH yuacmuvk ugeHmuduuupas om ekcnepmu II

Bottlenecks identified by expert Il




MpenopvuyaHu npuopumemu Ha mepkume 3a geppacmeHmupaHe 3a kpacmaBama Recommended priority for establishing mitigation measures for

»kaba common toad
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8. PELLEHWA

SOLUTIONS

Mpobaembm 3a HakbcBaHemo Ha MecmoobumaHusima om mpaHcnopmHume kopugopu ce npu-
3HaBa Bce no-Hawupoko om noaumuuume u ekcnepmume, NAaHUpPawWuU mpaHcnopmHume mpexku. 3a
npegomBpamsaBaHe Ha HebAazonpusmHume Bv3gelicmBus Ha Nbmuwama e NPENOPLUUMEAHO ga ce
npunaaza npeBaHmuBeH nogxog npeg mo3u 3a maxHomo omcmpaxsBaHe 8 nocaegcmBue. Mpu naa-
HupaHemo Ha Bcuuku mpaHchopmHu npoekmu, BuAo 3a cmpoexk Ha HOB Nbm, uAu 3a pekoHcmpykuus
Ha cmap, nbpBama kpauka mps6Ba ga e ga ce npoyuu kak ga ce npegomBpamu BpegHomo BausHue
Bopxy ekonozuuHo uyBecmBumenHu paloHu u 3Hauumu kopugopu 3a npugBukBane Ha guBume Xu-
BomHu. Mo omHoweHue Ha Bb3geticmBusma, koumo He Mozam ga ce npegomBpamsm, 6u mpabBano
ga ce Bzemam mepku 3a cmekuaBanemo um. bapuepHusm epekm Ha nbmuwama u >kene3onbmHume
AuHuUU, kakmo u 2ubeama Ha guBu »kuBomHu no nbmHume naamHa obukHoBeHo ce u3bseBam, kamo
ce u3zpagam CbopwkeHus 3a npecuyaHe, kamo Hanpumep HagAae3u u nogaesu 3a >kuBomHume, 3a-
egHo ¢ ozpagu, koumo ga HacouBam >kuBomHume npe3 npoxogume u 2u gopkam u3BoH nbms. YUpes
uscaegBaHus e nokasaHo, Ye nogobHU koHecmpykuuu uecmo ce u3noA3Bam om MHOXkeCmMB0 pasAuYHU
BugoBe guBu >kuBomHu. Kozamo HebaazonpusmHomo BAusHuUe He Moxke ga ce usbezHe, mo mpsbBa
ga ce komneHcupa upe3 BbacmaHoBsBaHe Ha MeCcmMoobumaHuemo Ha gpy2o Macmo.

Policy makers and transport planners increasingly recognize the problem of
habitat fragmentation by transport corridors. Preventing impacts is preferable to
mitigating impacts. In the planning of all road projects, either road construction
or upgrading, the first step should be to explore how to avoid impacting eco-
logically sensitive areas and important wildlife corridors. The remaining impacts
should be addressed through mitigation measures. The barrier effect of roads
and railroads, as well as wildlife mortality due to collisions with traffic, are usu-
ally mitigated by the construction of wildlife crossing structures, such as wildlife
overpasses or underpasses, in combination with wildlife fences that guide the
animals towards the passages and keep them off the roadway. Studies have
shown that such measures are frequently used by a variety of wildlife species.
Impacts that cannot be mitigated should be compensated through habitat resto-
ration at a different location.




Mpuaockumocm Ha pasauvHu munoBe npeaesu 3a guBu >kuBomHu no omHoweHue Ha Suitability of different types of wildlife passages for indicator species

uHgukamopHume BugoBe

WNHgukamopeH Bug CvoBmecmHo noA3BaHe/MHO20dpyHkuuoHaAHU npeaesu Mpenesu 3a guBu XuBomHu
Indicator species Joint-use/multifunctional passages Wildlife passage

Moguduuupas MoguduuupaH Moguduuupas  Moguduuupa- NaHgwadmeH Hagnes 3a guBu Hagnes mexkgy fonam nognes Manok nognes lognes 3a
Hagnes mocm uAu Buagykm nognes Ha gpeHaXkHa Mocm *uBomHu BopxoBeme Ha 3a kuBomHu  3a>kuBomHu  3emHOBogHU
e | e e | e | inuscanei Wi o or i (e Large wildiife  Small wildiife  Amphibian
overpass viaduct underpass Modified culvert  bridge pass Tree-top overpass underpass underpass underpass
KagnBa meuka o o0 o - (YY) eoo - o0 - -
Brown bear
Boak o (YY) o0 (YY) (YY) (YY)
Wolf
BAazopogeH eneH .o coe oo 5
Red deer
,ElLfBakomka o (YY) o0 o (YY) (YY) - 'Y X)) (YY) -
Wildcat
3/'\amka o (YY) o0 oo (YY) o0 o0 (YY) (YY) -
Pine marten
B
uopa - (YY) o0 eoo (YY) eoo - (Y X)) (YY) -
Otter
MMocrmop nop o (YY) o0 oo (YY) (YY) - (YY) (YY) -
Marbled polecat
Aa/\yafap ? (YY) o0 ? (YY) (YY) - (YY) (YY) ?
Souslik
Cmok Mqukap oo e0e o ? o000 YY) -_ (X J = -
Aesculapian snake
Mocrmop emok o0 (YY) o ? (XYY} (YY) - oo - -
Blotched snake
Kocm'eHypku 'Y YY) o — YY) (YY) - ? ? ?
Tortoises
KpacmaBa >kaba
o (YY) o0 o (YY) o0 - (Y X o (Y X
Common toad
e e MHo20 nogxogaw / highly suitable o0 nogxogauw; / suitable = HenogxogAw / not suitable ~ ? npurokumocmma 3a Buga e HeusBecmna / suitability for the species unknown

o Manko nogxogaui, Ho 8 3aBucumocm om koHcmpykuusma u pasmvepume / poorly suitable, but dependent on design and dimensions




MpegBapumeneH npeaneg Ha Heo6xoguMmume Mepku 3a Hamans-

BaHe Ha Hebra2onpuamHomo Bv3gelicmBue Ha nomuwama

Quick-scan of needed
mitigation measures

3a Bceku om ugeHmuduuupaHUMe NPobAEMHU yuacmbuu Hue npoyduxve kakBu mMepku we ca HyXk-
HU, 3a ga ce pewam npobaemume cBobp3aHu ¢ bapuepHusm epekm u cMbpmHocmma Ha guBume >ku-
BomHu no nbmuwama. 3a ueama Bceku npobaemeH yuacmubk Gewe nocemeH kamo bewe onpegeneHo
Hal-gobpomo cvbuyemaHue om Meponpusmus 3a gedpazmeHmauus. M3bopbm Hu ce ocHoBaBawe npe-
gu Bcuuko Bopxy npegnoydumaHusima Ha uHgukamopHume BugoBe koM pasAuyHUME NPUCNOCOBAEHUS
(8. mampuuama), xapakmepucmukume Ha nbms u nbmHusg nomok, HaAuuuemo Ha Beue uszpageHu
koHcmpykuuu 3a npecuuaHe kamo MocmoBe uAu gpeHaxkHu mpbbu, kakmo u Bopxy koHduzypauusma
Ha xabumama okoao onpegeneHama npobaemHa mouka. To3u nogxog MoXke ga ce Hapeue “npegBapu-
meneH npeaaeg”, cregoBamenHo, npegaokeHUme myk nogobpeHus Ha nbmuwiama He caegBa ga ce
pasaaekgam kamo Hewo noBeve om nvpBo npegaokeHue 3a egHa obcmolHa npozpama 3a gedpas-
meHmupaHe. Hue npenopbuBame 3a Bcsiko omgeaHo Mscmo ga ce HanpaBsm no-HamambliHU 02Aegu,
3a ga ce ymouHsm cneuuduuHume Mepku, Heobxogumu 3a HamaasBaHe Ha BAusHUEmO Ha nbms Bopxy
Bcuuku 3acezHamu BugoBe Bb3 ocHoBa Ha npuopumemume.

3a BvacmaHoBaBaHe Ha HenpekbcHamocmma Ha MecmoobumaHuama U HamaasBaHe Ha cMbpm-
Hocmma Ha »kuBomHume B npobaeMHUME yyacmbuu ca HabeassaHu obwo 544 cmekuaBauwu Baus-
Huemo Meponpusmus. Tosu 6pol e no-20AaM om 6poa Ha NpobAeMHUMe yuacmbuu, noHeXke npu 30%
0m nocAegHUMe 3a pewaBaHemo Ha npobaemume ca Heobxogumu noBeue om egHO Meponpusimue.
3HauumeneH bpou (331) om mesu Mepku ce omHacam go npucnocobsBaHe Ha cbuiecmByBaulu koHe-
mpykuuu kamo nemHu myHeAu, Buagykmu uau mocmoBe, 3a ga ce nogobpu usnoA3BaHemo um om
guBume >kuBomHu. OcBeH moBa e Hy>kHO ga ce nocmposm 213 npeae3a, koumo we ca camo 3a guBu
»kuBomHu. Mpeaneg Ha npenopbuaHume 3a Bceku npobaemeH yuacmbk Mepku 3a geppazmeHmauus e
npuBegeH B lMpuaomkeHue 2.

For each identified bottleneck location we explored what measures will be
needed to solve the problems of barrier effect and road-kill for wildlife. To do
so each bottleneck location was visited and the best set of measures was
determined. Choices for measures were primarily based on the preferences
of the indicator species for different types of measures (see matrix), the
characteristics of the road/railroad and traffic, the presence of existing crossing
structures, such as bridges or culverts, and the configuration of wildlife habitat
around the identified problem section. This approach can be best described as
a "quick-scan”, hence the mitigations suggested here should be seen as not
more than a first proposal for a more detailed de-fragmentation program. We
recommend that for each individual location further inventories take place to
detail the specific mitigation measures necessary to reduce road impacts for all
the species concerned on a prioritized basis.

In total 544 mitigation measures were identified as necessary to restore
habitat connectivity and reduce wildlife mortality at all bottleneck locations. This
number exceeds the number of bottleneck locations, as at 30% of all bottleneck
locations more than one measure is needed to solve the problems. A significant
number (331) of these proposed mitigation measures involve adapting existing
structures, such as road tunnels, viaducts or bridges, to allow for better use of
these structures by wildlife. In addition the construction of 213 wildlife passages
is needed, which will be exclusively for the use by wildlife. An overview of the
recommended measures for each bottleneck location is provided in Annex 2.




Mpunokumocm Ha pasauuHu munoBe npeaesu 3a guBu >kuBomHu no omHoweHue

Ha uHgukamopHume BugoBe

Number of proposed mitigation measures for each type of

measure
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Hacoku 3a npoekmupaHe Ha npene3u 3a guBu >kuBomHu

Guidelines for wildlife passage design

AaHgwadmeH mocm

AaHgwadmHusm Mocm e HagAes, npegHasHaueH ga Bv3cmaHoBu HenpekbcHamocmma Ha HuBo
ekocucmemu uau AaHgwadmu. Teau mocmoBe ca wupoku noHe 200 m u no3BoasBam no msax ga
ce pasBuBam ecmecmBeHu xabumamu. Lleama e He ga ce obaekuu gBukeHuemo Ha onpegeneHa
2pyna “ueneBu” >kuBomuHcku BugoBe, a ga ce ocuzypu npemuHaBaHemo Hag noms Ha Bcuuku
»uBomuHcku pacmumenHu BugoBe om gageHa ekocucmema. Ha Bcuuku mecma B Boazapus, 3a
koumo e npenopbuaH AaHgwadmeH mocm, mpaHcnopmHusm kopugop 8 momeHma MuHaBa npe3
myHeA. 3amoBa Ha Hukoe om msx He e Hy>kKHO ga ce cmpoam HoBu mocmoBe. 3a meau NpobAeMHU
yyacmbuu ce npenopbuBa ga ce B3emam caegHume mepku: (1) ga ce nogobpam xabumamume no
ckaoHoBeme Hag myHeAa u B npuaeXkawume mepumopuu, 3a ga ce ocu2ypsm onmumManHu ycAoBus
3a npemuHaBawume >kuBomHu; (2) ga ce omcmpaHsm Bcuuku aHmponozeHHu koHcmpykuuu
(Hanpumep czpagu, ozpagu), koumo moke ga npeuam Ha gBukeHuemo no Hagaesa Ha guBume
xuBomHu u ga 2u omnwkgam; (3) ga ce nocmaBsam cneuuaausupaHu ozpagu, koumo ga HacouBam
guBume >kuBomHu kom Hagaesa u ga He um no3BoasBam ga gocmuzam go noms; (4) okono HagAaesa
ga ce cb3gage egHokunomempoBa bydepHa 30Ha, B kosmo e 3abpaHeHo BAusaHemo Ha xopa, 3a ga
He ce beanokosm >kuBomHume.

Landscape bridge

A landscape bridge is an overpass that aims to restore connectivity between
ecosystems/landscapes. Such bridges are at least 200 m wide and allow for the
development of natural habitats on top. The objective is not to facilitate passage
of a selected group of ‘target’ animal species but to provide possibilities for pas-
sage across the road for all fauna (and flora) species of an ecosystem. All the
locations where a landscape bridge is recommended in Bulgaria are locations
where the transport corridor currently runs through a tunnel. Hence none of
these locations require new bridge construction. Recommended measures for
these bottleneck locations are: (1) Habitat improvement on top of the overpass
and in the adjacent areas to provide optimal conditions for passing animals; (2)
Removal of all anthropogenic structures (e.g. buildings, fences) that may inhibit
or disturb wildlife movements across the overpass; (3) Construction of wildlife
fences to keep the animals off the road and guide them towards the overpass;
(4) Establishing a 1 km “buffer-zone” around the overpass in which public ac-
cess is prohibited in order to prevent disturbance.




Hagnes 3a guBu >kuBomHu

Hagae3bm 3a guBu »uBomHu e coopwkeHue 3a npeMuHaBaHe Hag Nbms, Yuemo npegHasHaueHue
e ga BvacmaHoBu HenpekbcHamocmma Ha MecmoobumaHuemo 3a onpegeaeHa 2pyna “ueneBu”
»uBomuHcku BugoBe kamo Hanpumep kagsBama meuka, Boaka u BrazopogHus eneH. Hagaesume
moXe ga ca C pasauyHa WupoyuHa, Ho ce npenopbuBa ga ca wupoku noHe 50 m. PacmumeaHocmma
no Hagaesa mpsioBa ga cbomBemcmBa Ha xabumamume om gBeme cmpaHu Ha mpaHCcNOpMHuUs
kopugop, 3a ga uma baazonpusimHu ycaoBus 3a npemuHaBawume kuBomHu. EguH peg gbHepu uAu
kynuyuHu kamoHu, Mscmo ¢ Boga, Hanpumep nomoue uAu Hskoako e3epua, MoXke gonbAHUMEAHO ga
nogobpam BeposmHocmma guBume >kuBomHu ga u3noa3Bam Hagaesa kamo xabumameH kopugop.
VazparkgaHemo Ha Hagne3 mpsabBa ga e cbnpoBogeHo ¢ nocmposBaHe Ha ozpagu, koumo ga He
no3BoasBam Ha guBume >kuBomHu ga gocmuzam go nbms U ga 2u HacouBam npe3 Hagaesa. Okono
Hagnesa mpsbBa ga ce ouepmae 500-mempoBa bydepHa 30Ha, B kosmo gocmbnbm Ha xopa e
3abpaHeH, 3a ga He ce beanokosm »kuBomHume.

Wildlife overpass

A wildlife overpass is an overpass that aims to restore habitat connectivity
for a selected group of ‘target’ animal species such as brown bear, wolf or red
deer. Wildlife overpasses may vary in width but a minimum width of 50 m is
recommended. The vegetation on top of the overpass should reflect the habitats
on either side of the transport corridor to create favorable conditions for the
passing animals. A row of tree stumps or stone piles across the overpass and
zone with more humid conditions, e.g. a stream or series of small ponds, may
further increase the chances that wildlife will use the overpass as a habitat
corridor. A wildlife overpass should be accompanied by wildlife fences that keep
the animals off the road and guide them towards the overpass and a 500 m
“buffer-zone” around the overpass in which public access is prohibited in order
to prevent disturbance.



Ffonam nogaes 3a guBu >kuBomHu

lonemusm nogae3 3a guBu >kuBomHu no3BoasBa nomsam ga ce npecuuya om cpegHu U egpu
6o3atHuuu, kakBumo ca eaeHbm, 2auzaHbm, guBama komka u Bbakom. Mpe3 nogaesa cnokoUHo
mMoz2am ga npemMuHaBam u no-gpebHu >kuBomHu, ocobeHo ako ca B3emu cneuuaAHu mMepku me ga
bbgam 3awumeHu. B cpaBHeHue ¢ 2onemume HagAe3u, 20AeMume hogAesu 3a XkuBomHu ca no-
manko nogxogswu 3a cBobp3BaHe Ha MecmoobumaHusima, noHexe pa3Bumuemo Ha pacmumeAHocm
8 msax obukHoBeHo e ozpaHuyeHo. Mogae3abm MoXke ga e ¢ pasAuYHa WupoyuHa u BucouuHa, Ho ce
npenopbuBa ga e wupok noHe 20 m u ga e Bucok Hau-manko 4 m. Peg noHoBe uau kynuyuHu kambHu,
gocmambuHo noggbpkaHa pacmumeaHocm okono BxogoBeme u nomok Boga npe3 nogaesa Mozam
CUAHO ga yBeauuam BeposmHocmma, Ye we 20 usnoa3Bam MHokecmBo pasHoobpasHu >kuBomHu.
EgHoBpemeHHO ¢ nogae3a mpsabBa ga ce nocmposm ozpagu, koumo ga gopkam guBume >kuBomHu
ganeye om nbms U ga 2u HacouBam npe3 nogaesa. Okono He2o mpsabBa ga ce ouepmae 500-mempoBa
BydepHa 30Ha, B kosmo gocmbnbm Ha xopa € 3abpaHeH, 3a ga He ce beanokosm »kuBomHume.

Large wildlife underpass

Large wildlife underpasses allow for the passage of medium-sized and large
mammals such as deer, wild boar, wildcat and wolf. Smaller animals may also
use these underpasses, especially if special measures are taken to provide them
with cover. Large wildlife underpasses are less suitable for connecting habitats, as
vegetation growth in the underpass is usually limited. The underpasses may vary
in width and height but a minimum width of 20 m and a minimum height of 4 m
are recommended. A row of tree stumps or stone piles in the underpass, sufficient
vegetation cover around the entrances and a watercourse through the underpass
improve the chances of a variety of wildlife using the passage. A large wildlife
underpass should be accompanied by wildlife fences that keep the animals off the
road and guide them towards the underpass and a 500 m “buffer-zone” around the
underpass in which public access is prohibited in order to prevent disturbance.



Manvk nogaes 3a guBu >kuBomHu

Mankusim nogae3 3a guBu >kuBomHu no3BoasBa npemuHaBaHemo Ha gpebHu 6o3alHuuu kamo
nopoBu UAU 2pu3auu, Ha 3eMHOBOgHU, BAeuyau U 6e3zpbbHauHu. CpegHu no 2oAemuHa XkuBomHu kamo
mapanexu u guBu komku cbwo Mozam oxomHO ga u3noA3Bam makuBa nogaesu, ako pasmepume
uM ca nogxogswu. Maakume nogaesu ca pasHoobpasHu no ¢opma u pasmepu. MpenopbuBam ce
npaBob2bAHU MyHeAU € MUuHUMaAHa wupouuHa 1,5 m u Bucoku noHe 1 m, noHeke e gokasaHo,
ue ocuzypsBam kopugop 3a Hau-20ASMO pasHoobpasue om BugoBe, BkalouumeaHo u 3eMHOBOGHU.
JKuBomHume mpsbBa ga ce HacouBam kbM nogaesa upes3 nogxogawu 3azpaXgeHus, gocmambyHa
pacmumeAHocm U peguuu nbHOBe u kynuuHu kamvHu. OcBeH moBa usepakgaHemo Ha Manbk
nogaes 3a guBu >kuBomHu caegBa ga e conpoBogeHo ¢ nogobpeHus Ha MecmoobumaHusma okoao
BxogoBeme Ha myHeAa, kamo Hanpumep uskonaBaHe Ha e3epua, a Cbwo U om onpegeasHe Ha 50-
mempoBa 6ydepHa 30Ha okono nogaesa, 8 kosmo e 3abpaHeH gocmbnbm Ha Xopa, 3a ga He ce
6e3nokosm >kuBomHume.

Small wildlife underpass

Small wildlife underpasses allow for the passage of small mammals, such
as mustelids or rodents, amphibians and possibly reptile and invertebrate
species. Medium-sized animals, such as badger or wildcat, may also use these
underpasses if the underpass size allows. Small wildlife underpasses vary in
design and dimensions. Rectangular tunnels with a minimum width of 1.5 m and
minimum height of 1 m are recommended as they have been proven to provide
a corridor for the greatest variety of species, including amphibians. Guidance
of animals towards the underpasses should be provided through appropriate
fencing, sufficient vegetation cover and the placement of a row of tree stumps
or stones. A small wildlife underpass should further be accompanied by habitat
improvement around the tunnel entrances, such as the construction of ponds,
and a 50 m ‘buffer-zone” around the underpass in which public access is
prohibited in order to prevent disturbance.



MoguduuupaH mocm uau Buagykm

MoHacmoswem peku, naaHuHcku goaoBe uau BkonaHu nbmuwia Yecmo ca hpeceyveHu om MocmoGBe
uAu Buagykmu. B MHO20 CAyyau me Mo2am AECHO ga ce npuchocobam ga caykam 3a npemuHaBaHe
Ha guBume >kuBomHu. Ako nogobHu MocmoBe u Buagykmu ca gocmambuHo wupoku u Bucoku me
gopu Moz2am ga nocAy>kam 3a Bpvska mexkgy ekocucmemu, noHexke cBemauHama u Bogama nog msx
MoXe ga ca gocmambuHu 3a pa3Bumuemo Ha HenpekbcHama pacmumenHa nokpuBka. MocmoBeme
u Buagykmume ca pa3AuyHU Ha wupouyuHa u BucouuHa, Ho ce npenopbuBam makuBa ¢ Hau-manko
20 m wupoyuHa u Bucoku noHe 5 m. Tam, kbgemo npecuyam peka, wupoyuHama um mps6Ba ga e
Hau-manko 10 m Ha Bceku bpse, 3a ga no3BoasaBa pas3Bumuemo Ha kpaubpeXkHa pacmumeaHocm
u ga no3Boau npemuHaBaHemo Ha BogHu, 3eMHOBOgHU U cyxo3emHu >kuBomHu. EguH peg gbHepu
UAU KynuuHu kaMbHU ¢ gocmambyHO pacmumeAaHocm nog u okoao Mmocma uAu Buagykma moxke ga
nogobpu BeposmHocmma pasHoobpasHu guBu >kuBomHu ga usnoa3Bam npeaesa. [onbAHUMEAHUME
mepku BkalouBam nocmaBsHemo Ha o2pagu, npezpaXkgawu gocmbna Ha XkuBomHume go noms u
HacouBawu 2u kom nogaesa, omcmpaHsBaHe Ha Bcuuku npeueuwlu eaneMeHmu (Hanpumep capagu u
o2pagu), koumo moxke ga BbanpenamemBam uau HapywaBam gBuxkeHuemo Ha »KuBomHume, kakmo
u ycmaHoBsBaHe Ha 500-mempoBa 6ydepHa 3oHa okono nogaesa, B kosmo gocmbnbm Ha xopa e
3abpaHeH, 3a ga He ce beanokosm »kuBomHume.

Modified bridge or viaduct

In the current situation rivers, mountain valley or lower level roads are often
crossed by bridges or viaducts. In many cases these can easily be adapted to
function as wildlife passages. If these bridges and viaducts are of sufficient width
and height they can even allow for connecting ecosystems, as the existing light
and water conditions may be sufficient for the development of undisrupted plant
cover. The bridges and viaducts vary in width and height but a minimum width of 20
m and a minimum height of 5 m are recommended. Where rivers are crossed, the
width should allow at least 10 m on either side of the water to allow for the growth
of river bank vegetation and provide passage possibilities for aquatic, amphibian
as well as terrestrial species. A row of tree stumps or stone piles and sufficient
vegetation cover underneath as well as around the bridge/viaduct will improve the
chances of a variety of wildlife using the passage. Additional measures include the
construction of wildlife fences that keep the animals off the road and guide them
towards the underpass, the removal of all obstructing elements (e.g. buildings,
fences) that may inhibit or disturb wildlife movements, as well as the establishment
of a 500 m “buffer-zone” around the bridge or viaduct, wherever feasible, in which
public access is prohibited in order to prevent disturbance.



MpeaesHume cvopwvXkeHus gaBam BvamorkHocm Ha guBume xkuBomHu ga npemuHaBam 6e3onacHo npe3 mpaHcnopmHume kopugopu

Wildlife crossing structures can provide animals a safe passage across transport corridors

Meuka npecuua no Hagae3 3a guBu »kuBomHu Ha 2aaBeH nbm N2 1 B Kanaga
Bear using a wildlife overpass across Highway 1 in Canada

Auuuua, npemuHaBawa npe3 nogaesa 3a guBu »kuBomHu B ceBepHa McnaHus
Red fox using a wildlife underpass in northern Spain

Bugpa, npemuHaBawa no nomeka 8 gpeHaxkHa mpwba 8 penybauka Yexus
Otter using a walkway in a culvert in the Czech Republic




9. PASXO0OMN

Pasxogume 3a uszpaxkgaHemo Ha Bcuuku npegaokeHu 8 mo3unaaH cpegemBa 3a gedpaezmeHmupaxe
ce oueHsBam Ha 132 muauoHa eBpo. Ako ce npuaoku npenopvuaHusm gpaduk 3a usnbAHeHUe Ha
naaHa — Bcuuku meponpusmus ga ce usBopwam go 2025 2., cpegHUME 20gUWHU pasxogu we ca nog
10 MunuoHa eBpo. Ta3u cyma He BkalouBa pasxogume 3a nAaHUpaHe u npoekmupaHe Ha pabomume.
He ca BkaloueHu cbwo u pasxogume 3a 3akynyBaHe Ha 3ems, yusmo cobcmBeHocm He e gbpkaBHa,
3a HagrekHomo pa3Bumue u ynpaBaeHue Ha xabumamume B bydepHume 30HU okono BxogoBeme Ha
npeAe3ume 3a guBu kuBomHu.

The construction costs of all the de-fragmentation measures proposed in this plan
are estimated at 132 million Euros. If the recommended timetable for implementing
the plan is used — all measures taken before 2025 — the average yearly costs will
be less than 10 million Euros. These costs do not include the costs for planning and
designing the measures, nor do they include the costs for purchasing land if any
additional (non-governmental) land is needed to allow for proper habitat development
and management in “buffer-zones” around the entrances of the wildlife passages.




Tun npeaesu 3a guBu >kuBomHu

Wildlife passage type

NaHgwadmeH mocm
Landscape bridge

Hagae3s 3a guBu »kuBomHu
Wildlife overpass

Fonsm nogaes 3a guBu >kuBomHu
Large wildlife underpass

Manbk nogaes 3a guBu >kuBomHu
Small wildlife underpass

Moguduuupan mocm uau Buagykm
Modified bridge or viaduct

OBLLO / TOTAL

Mpu6AusumenHu pa3xogu 3a
egHO cbopuXkeHue

Unit costs

(€ x1000)

20-50

1,700-3,200

900-1,500

30-60

20-50

Pa3xogu 3a egHO cbopuXkeHue,
u3non3BaHu 8 moBa
uscaegBaHe 3a oueHka
Ha opueHmupoBbyHama
cmouHocm

Unit costs used in this study to
assess indicative costs

(€ x1000)

35

2,000

1,200

50

35

Bpol coopvXkeHus

Number of measures

32

41

140

322

OpueHmupoBvuHa obwia
cmouHocm

Indicative costs

(€)

315,000

64,000,000

49,200,000

7,000,000

11,270,000

131,785,000



10. IAAHWPAHE HA AEQPAMEHTUPAHETO

PLANNING DE-FRAGMENTATION

HakvbcBaHemo Ha MecmoobumaHrusima mps6Ba ga ce cBege go MuHUMyM, kozamo ce nAaHupam
HoBu uHdpacmpykmypu uau ce pekoHcmpyupam cowecmByBawu nomuwa u XKeAe30nbmHU AUHUU.
Ouerkume Ha Bvb3geucmBusma Bopxy okonHama cpega (OBOC) u Cmpameeuuyeckume oueHku Ha
okonHama cpega (COOC) cnopeg 6bazapckomo 3akoHogameAacmBo HapuyaHa ,ekonoz2uuHa OUeH-
ka Ha naaHoBe u npozpamu’, ca BakHu u 3agbakumeAHU UHCmpymMeHmu, koumo 2apaHmupam, ue
Bonpocume no ona3BaHe Ha okonHama cpega ca B3emu nog BHumaHue owe B HauaAHUME emanu Ha
npoekmupaHemo Ha nbmuwama. 3agayama Ha me3u uHcmpymeHmu e ga omkpusm BbamokHume
HebAazonpusmHu Bvb3gelcmBus Ha naaHoBe u npoekmu u ga 3anouHam paspabomBaHemo Ha an-
mepHamuBHu naaHoBe 3a npegomBpamsaBanemo Ha me3u BbagetcmBus. OcBeH moBa kakmo OBOC,
maka u COOC uenam ga npuBaekam B npoueca Ha naaHupaHe MHeHuemo Ha Bcuuku 3auHmepe-
coBaHu cmpaHu u Ha usaama obwecmBeHocm. OBOC ce u3BbpwiBam Ha HuBo npoekmu, gokamo
COOC ce omHacam 3a MawabHu npozpaMHu Mmeponpusmus, kamo Hanpumep cmpamezauuecku u me-
pumopuanHu naaHoBe uau npozpamu. Mpouegypama no OBOC e BvBegeHa B Bvazapus npes 1991 2.
coc 3akoHa 3a ona3BaHe Ha okoAnHama cpega u nogaakoHoBume My HopMamuBHuU akmoBe. Mo 06wty
gaHHU om mozaBa ca HanpaBeHu noHe 20 OBOC npouegypu Ha npoekmu 3a uszpakgaHe U Mawab-
Hu pekoHcmpykuuu Ha mpaHcnopmHama uHdpacmpykmypa. Mpouegypama no COOC e BvBegeHa B
Boazapus npes 2004 2. Hama uHdopmauus go ceaa ga e HanpaBex COOC Ha nomeH npoekm.

HanpaBeHusm obw, npeaaeg Ha gokaagume 3a OBOC nokasBa, ye B8 HUMO eguH om max He e
pasaaegaH 8 nbAHOMa npobAemMbm 3a $pasMeHmupaHe Ha xabumamume. B gBa om gokaagume ce
cnomeHaBa 3a BeposameH bapuepeH epekm Ha nbms u 3a pucka cMbpmHUMeE cAydau Ha >KuBomHu ga
ce yBeauuam, obaue B max He ce npuBexkga no-HamamblHa oueHka Ha Mawaba Ha npobaemume. B
gpyau gokaagu ce cnomeHaBa camo 3a yHuuiokaBaHe Ha MecmoobumaHus no mpacemo Ha nbms,
6e3 kakBamo u ga buno ouerka go kakBa cmeneH moBa wie HaBpegu Ha >kusHecnocobHocmma Ha
nonyAaauuume guBu >kuBomHu uAu Ha pa3npegeneHuemo Ha BugoBeme. HanpaBeHume gokaagu 3a
OBOC He npoyuBam HukakBu aamepHamuBHU HauuHU 3a npegomBpamsaBaHe Ha HebAa2onpuUAMHU-
me Bb3gelicmBus Ha nbmuwiama, a HeobxogumMocmma om npeAesu 3a KuBomHume ce cnomeHaBa
pagko. B Hakou gokaagu ce mBopgu, ve HukakBu npeaesu 3a guBu >kuBomHu kamo myHeau, Buagykmu
UAU gpeHakHu mpbbu HAMa ga ocuaypsm Hy>kHume buokopugopu 3a »kuBomHume. Camo B gBa om
gokaagume ce npenopbuBa ga ce npegBugam cneuuasHu nogaesu 3a gpebHu bosauHuuu. EgBa 8

Habitat fragmentation should be minimized when planning new infrastructure or
upgrading existing roads and railroads. Environmental Impact Assessments (EIA)
and Strategic Environmental Assessments (SEA) are important and obligatory
instruments to ensure that environmental considerations are taken into account
throughout all stages of road planning. The aims of these instruments are to
identify any possible environmental impacts of plans and projects and initiate
the development of alternative plans to avoid these impacts. Furthermore, both
EIA and SEA aim to include consultation with all stakeholders and the general
public in the planning process. ElAs are carried out on a project level while
SEAs address large-scale planning policies, such as strategic spatial plans or
programs. EIA was introduced in Bulgaria in 1991 through the Environmental
Protection Act and subsequent regulations. Since then about 20 EIAs have been
carried out for transport infrastructure projects (construction or large-scale
upgrading). SEA was introduced in Bulgaria in 2004. No SEA has been carried
out so far on road planning projects.

A review of the existing EIAs for road projects shows that none of them
properly address the problems of habitat fragmentation. Although the possible
barrier effect of a planned road and the risks of an increase in road-kill are
mentioned in two reports, no further assessment of the extent of the problems
is provided. The other cases only mention direct habitat loss, due to the road
surface, without any assessment of the extent to which this will impact on
wildlife population viability or species distribution. The existing EIA reports do
not explore alternative plans to avoid road impacts and rarely mention the need
for wildlife passages. Some reports state that non-wildlife passages, such as
tunnels, viaducts and drainage culverts will provide all necessary bio-corridors
for animals. Only two of the reports recommend planning specific underpasses
for small mammals. One report does recommend conducting an additional field
study to identify spots where animals frequently cross the road.




eguH gokaag ce npenopbuBa ga ce npoBege gonbAHUMEAHO MEPEHHO NpoyuBaHe 3a ugeHmuduuu-
paHe Ha Mecmama, kbgemo >kuBomHume Yecmo npecuyam nbms.

3a ga ce nogobpu kauecmBomo Ha OBOC u ga ce Bkalouam no-nbAHO nomeHuuaAHUme npo-
6AemMu ¢ PppazmeHmupaHemo Ha MecmoobumaHusma 8 npoekmupaHemo u pekoHcmpyupaHemo Ha
nomuwama u >keAne3onbmHume AuHUU, MoXke ga ce npenopbuam gecem pvkoBogHu npuHuuna (Bx.
kapemo). OcBeH moBa ce npenopbuBa Bbnpocbm 3a GppaemeHmMupaHe Ha MecmoobumaHuama ga ce
Bkalouu B8 Hapegbume kakmo 3a OBOC, maka u 3a COOC, Hanpumep 8 Hapegbama 3a ycAoBusma u
pega 3a u3BvplwBare Ha oueHka Ha BbageucmBuemo Bopxy okonHama cpega (OB, 6p. 25 om 2003 2.),
Hapegbama 3a ycnroBusma u pega 3a usBopwBaHe Ha ekonozuyHa oueHka Ha naaHoBe u npozpamu
(OB, 6p. 57 om 2004 2.), Hapegbama 3a ycroBusma u pega 3a usBopwBare Ha oueHka 3a cbBmecmu-
mocmma Ha nAaHoBe, npogpamu, npoekmu u UHBEeCMUUUOHHU NPEegAGXKeHUS ¢ npegmema U ueaume
Ha ona3BaHe Ha 3aujumeHume 3oHu (OB, 6p. 3 om 2007 2.). Tps6Ba ga ce HasHauu komucus om ekc-
nepmu cvC 3agaua ga caegu 3a kauecmBomo Ha OBOC u COOC Ha nomHume npoekmu u ga BoBege
cmaHgapmu 3a kauecmBo, koumo ga ce cnasBam npu Bcska ekonozuuHa ouerka. U Hakpas, Bo3cma-
HoBaBaHemo Ha HenpekbcHamocmma Ha ecmecmBeHume mecmoobumaHus u cMekuaBaHemo Ha
ompuuamenHume Bv3getcmBus Ha nomuwama upe3 uszpakgaHe Ha kopugopu 3a guBume >kuBomHu
mpabBa ga 6bgam 3anokeHu BbB Bcuuku mepumopuanHo - ycmpoucmBeHu naaHoBe, kakmo Ha Ha-
UUOHaAHO, maka U Ha pe2ucHaAHO u MecmHo HuBo, 3a ga ce nocmuzHe cbanacyBaHe Ha naaHoBeme
3a pa3Bumuemo Ha uHdpacmpykmypama, 3emenon3BaHemo u ona3BaHemo Ha npupogama.

Ten guidelines can be recommended to improve the quality of EIAs and
better include the potential problems of habitat fragmentation in the planning or
upgrading of roads and railroads (see box). Furthermore, it is advised to include
the issue of habitat fragmentation in both EIA and SEA regulations, such as the
Regulation on the terms and conditions for carrying out an EIA (Published in
State Gazette 25/2003), Regulation on the Conditions, Procedure and Methods
for Environmental Assessment of Plans and Programs (Published in State Gazette
57/2004) and Regulation on the Conditions and Procedure for Assessment of
the Compatibility of Plans, Programs, Projects and Investment Proposals with
the Objectives for Conservation of Protected Areas (Published in State Gazette
73/2007). A commission of experts should be appointed to oversee the quality
of EIAs and SEAs in road planning and to set quality standards that each
environmental assessment should meet. Finally, restoring habitat connectivity
and mitigating road impacts through the establishment of wildlife corridors should
receive attention in all spatial plans, both at national and regional level, in order to
achieve an integrated planning approach for infrastructure development, land use
planning and nature conservation.



Mo kakvbB HauuH geppacmeHmupaHemo Ha xabumamume ga 6oge BkaloueHo B8

OBOC npu cmpoumeacmBomo u pexabuaumauua Ha nomuwa?

Jecem pvkoBogHu npuHuuna:

1.

10.

Ha ce ycmaHoBu pasmepa u kauecmBomo Ha xabumama Ha guBu >kuBomHu , koimo we
bbge 3a2ybeH B pesyamam om cmpoumeAcmBomo Ha Nbms.

Ia ce ycmaHoBu pa3mepa u kauecmBomo Ha xabumama Ha guBu >kuBomHu pa3noAokeH
HenocpegcmBeHo go nbms, koumo wie 6bge YHUWokeH B pesyamam om cmpoumeac-
mBomo Ha nbms u mpaduka u ga ce onpegeau cmeneHma Ha moBa yHuuwoXkeHue.

Ia ce onpegeasam, kou BugoBe guBu »kuBomHu we 6bgam noBAusHU om 3az2ybama Ha Xa-
bumama Ha mscmomo kbgemo we ce cmpou noms, HamaasBaHemo Ha kauecmBomo Ha
xabumama 8 mepumopusima HenocpegcmBeHO go NAaHUpaHusi nbm, kakmo u cmeneHma
¢ kosmo me3u Bb3gelucmBus we BvbanpensmcmBam ouensaBaHemo Ha BugoBeme.

Ia ce HanpaBu oueHka, 3a kou om BugoBeme nbmsam we npegcmaBasBa bapuepa 3a
npugBwkBaHe B mepumopusma um, Ce30HHama Muzpauus UAU pasnpocmpaHeHuUe u ce
onpegeau cmeneHma, ¢ kosmo nbms we Bov3npensmcmBa npugBukBaHemo Ha mesu
BugoBe.

Ha ce onpegeau 3a kou BugoBe guBu >kuBomHu, nomsm we npegcmaBasBa ocHoBHa
npuyuHa 3a cMbpmHocm B pesyamam om cbabckBaHus ¢ npeBo3Hu cpegcmBa u ga ce
onpegeAu oyakBaHama yecmoma Ha cMbpmHocmma Ha guBu >kuBomHu no noms.

Ia ce HanpaBu aHaAu3 Ha »kusHecnhocobHocmma Ha nonyaauuume Ha Bceku Bug, yasBum
kom dppasmeHmupawomo Bb3gelcmBue Ha nbms, NPENOPLYUMEAHO C hoMowma Ha gu-
HamuueH mMogeA 3a oueHka Ha nonyaauuume, kakmo u ga ce onpegeAu kymyaamuBHomo
Bb3gelicmBue Ha 3agybama Ha xabumama, bapuepHus epekm u cMbpmHocmMmMa no Nb-
muwiama Bbpxy »KusHecnocobHocmma Ha nonyAauuume.

[a ce uscaegBam u nogpegsam no npuopumemu Bcuuku aamepHamuBHU naaHoBe, upes
koumo me3u BbageucmBus Mo2am ga Bbgam npegomBpameHu UAU HAMAAEHU.

Ha ce naaHupam mepku, koumo epekmuBHo we cmekuam Bv3geucmBusma, koumo He
Mo2am ga 6bgam npegomBpameHul.

Ha ce nnaHupam mMepku 3a komneHcauus Ha Bb3gelcmBusma Ha noms, koumo He Mozam
HanbAHO ga Bbgam npegomBpameHu UAU cMekUeHuU.

[a ce paspabomu npozpama 3a MOHUMOPUH2, C homowma Ha kosimo ga ce oueHu e¢pek-
muBHocmma Ha npegnpuemume mepku.

How to include habitat fragmentation in EIA for road construction
or upgrading?

Ten guidelines:

1.

10.

Assess the size and quality of the wildlife habitats that will be lost due
to road construction.

Assess the size and quality of the wildlife habitats adjacent to the
road surface that will be degraded due to the road construction and
traffic, and the expected extent of this degradation.

Assess what wildlife species will be affected by the loss of habitat at
the road construction site and the loss of habitat quality in the areas
adjacent to the planned road, and the extent to which these impacts
will decrease the (local) survival of the species.

Assess for which wildlife species the road will be a barrier for home
range movements, seasonal migrations or dispersal, and estimate the
extent to which the planned road will inhibit the mobility of these
species.

Assess for which wildlife species the road will likely become an
important cause of mortality as a result of wildlife-vehicle collisions,
and estimate the expected frequency of road-kill.

Carry out a population viability analysis for each species vulnerable to
the fragmenting effects of roads, preferably with the help of dynamic
population models, to assess the cumulative impacts of habitat loss,
barrier effect and road-kill on wildlife population viability.

Explore and rank alternative plans through which these impacts can
be avoided or reduced.

Plan mitigation measures that will effectively mitigate against any
impacts that cannot be fully avoided.

Plan compensatory measures for road impacts that cannot be fully
avoided or mitigated.

Plan a monitoring program to evaluate the effectiveness of measures
taken.







11. CAEABALLUUTE CTbIKWU

M3nvAHEHUEMO Ha HacmoAwus NAaH 3a obaekuaBaHe Ha BAusHuemo Ha nbmuwiama u kene-

30NbMHUME AUHUU Uie NOgobpu 3HaUUMeAHo >kusHecnocobHoCmmMa Ha nonyaauuume Ha noBeuemo
3acmpaweHu BugoBe guBu »kuBomHu u kamo makbB npegcmaBasBa nbpBama Hanexkawa cmonka 3a
ona3BaHe Ha buoroz2uuHOMO pasHoobpasue B Boazapus u uszzpakgaHe Ha koxepeHmHa u ycmouuuBa
ekonozuuHa mpexa B8 usaama cmpaHa. 3a ga ce cb3dgagam ¢yHkuuoHupauiu ekonoz2uuHu kopugopu
B8 BvAzapusi, 3a ga ce npemaxHam couiecmByBawume NPobAEMHU yyacmbuu No Nbmuwama u skene-
30NbMHUME AUHUU U 3a ga ce npegomBpamu B8 6bgewe ppasMeHmupaHemo Ha NPUPOgHU Mepumo-
puu om mpaHcnopmHama uHdpacmpykmypa, ce npenopbuBam caegHume BaxkHu geticmBus:

[Ia ce HazHauu pabomHa 2pyna no gedppazMeHmupaHe Ha NpupogHU MecmoobumaHus okono
mpaxcnopmHume kopugopu 8 Bbazapus, 8 kosmo ga uma npegcmaBumeau Ha cbomBemHume
MuHucmepcmBa, 3auHmepecoBaHu cmpaHu, HenpaBumeacmBeHu op2aHu3auuu U HayyHama
obwHocm. PabomHama 2pyna mps6Ba ga oznaBu paspabomBaHemo Ha HauuoHaAHa
npozpama 3a geppasmMeHmupaHe U Ha U3NbAHEHUEMO Ha ma3u npozpama.

Ia ce HasHauu HauuoHaneH koopguHamop Ha pabomama no gedpasmeHmupaHe
no nomHama u >keae3onbmHa MpexXa, koumo ga omzoBaps 3a koopguHupaHemo u
komyHukauusma Ha Bcuuku getHocmu Ha pabomHama 2pyna u 3a Bpbakume U ¢ wupokama
obwecmBeHocm.

Ha ce paspabomu HauuoHaAHa npozpama 3a gedpazMeHmupaHe, kosmo ga uma
nogkpenama Ha Baacmume u ocuzypeH (npegaokeH) blogkem.

Ia ce Hanuwe pbkoBogcmBo ¢ ykasaHus 3a npoekmupaHe u uszpakgaHe Ha epekmuBHu
npeAe3u 3a guBu >kuBomHu Bvb3 ocHoBa Ha nocmukeHusma u Hau-gobpus onum B gpyaume
eBponeucku cmpaHu. KHuezama [uBume >kuBomHu u nomHus mpaguk — EBponetcko
pvkoBogcmBo 3a pa3no3HaBaHe Ha koH@aukmu u pazpabomBaHe Ha pewieHus, usgageHa no
getHocm 341 Ha COST, moxke ga nocAyku kamo gobbp npumep 3a makoBa pvkoBogecmBo.

Ha ce usnoA3Bam NbAHOUEHHO HaU-CbBpemMeHHU nocmukeHus u gobpusm onum Ha
mMekgyHapogHo HuBo B cdepama Ha naaHupaHemo Ha geppazmeHmupaHemo. EguH om
HauUHUMEe ga ce nocmuzHe moBa e upe3 yyacmue Ha bvazapcku npegcmaBumenu B8
naamdopmama Infra Eco Network Europe (IENE) - obwoeBponetcka mpexa om npodecu-
oHaaucmu, koumo pewaBam Bbnpocu, cBbp3aHu ¢ ppasmeHmMuUpaHemo Ha xabumamume
npu uszpaxgaHemo u ekcnaoamauusma Ha mpaHcnopmHu kopugopu (8%. kapemo).

NEXT STEPS

The implementation of this plan for road and railroad mitigation will signifi-

cantly improve the population viability of most threatened wildlife species and,
as such, is an indispensable first step in preserving Bulgaria’s biodiversity and
developing a coherent and sustainable ecological network across the country.
A few actions are recommended to create functional ecological corridors in
Bulgaria, solve current bottlenecks in the road and railroad network and prevent
future fragmentation of nature areas by transport infrastructure:

Appoint a taskforce for defragmentation of wildlife habitats around
transport corridors in Bulgaria, with representatives from all relevant
ministries, stakeholders, NGOs and scientists. The taskforce initiates
the compilation of a national de-fragmentation program and its imple-
mentation.

Appoint a national coordinator for de-fragmentation measures in the
road and railroad network, responsible for coordinating all actions car-
ried out by the taskforce and communication with the general public.

Work out a national de-fragmentation program with political approval
and secure the required budget.

Compile a handbook that provides guidelines for the design and con-
struction of effective wildlife passages. This should draw on experienc-
es and best practice elsewhere in Europe. The handbook Wildlife and
Traffic — A European Handbook for ldentifying Conflicts and Desjgning
Solutions, developed by COST Action 341, may be a good starting point
for such a handbook.

Make good use of state-of-the-art knowledge and best practices in
planning de-fragmentation. One way to do this is to join the platform
Infra Eco Network Eurgpe (IENE); a pan-European network of
professionals dealing with the issues of habitat fragmentation caused
by the construction and use of transport corridors (see box).




NHdpa Eko EBponelicka MpeXka

Infra Eco Network Europe (IENE)

IENE e EBponelcka mpexka om npaBumeacmBeHu opzaHuuauuu, gbpkaBHu agmuHucmpauuu
u cneuuaaucmu, paspabomBawu npakmuku no npobAeMume Ha ppazMmeHmupaHemo Ha xabuma-
mume, NpuYUHEHO om u3zpakgaHemo u ekcnaoamauusima Ha AuHelUHa mpaHcnopmHa uHdpa-
cmpykmypa u no-cneyuanHo Ha nbmuwia, >Kerne3onbmHu AuHUU U BogHu nemuwia. Opz2aHu3auus-
ma HacbpuaBa B3aumHomo cbmpygHuyecmBo u ce cmpemMu ga nognomaza pasmMsiHama Ha 3HaHus
MeXgy cekmopume Ha npupogosawumHama u mpaHcnopmHama uHdpacmpykmypu kakmo Ha
HauuoHaAHo, maka u Ha mekgyHapogHo paBHuwe. OcHoBHama uea Ha IENE e ga gonpuHacs 3a
cb3gaBaHemo Ha epekmuBHa u ycmouyuBa naHeBponeltcka mpaHcnopmHa mpexka.

IENE e opueHmupaHa kom omz2oBopHume pbkoBogumeau, naaHoBuuume, kakmo u kom wu-
pokama nybauka. MoHacmoswem B8 geuHocmume Ha IENE B3umam yyacmue cneuyuaaucmu om
Hag 25 eBponeucku gbpkaBu. Om 1996 2., koeamo e cv3gageHa IENE, ca npoBegeHu geBem
meXgyHapogHU cpewu Ha yyacmHuuume B Hes. Mpekama ce pbkoBogu om KoopguHauuoHeH
ueHmop, YnpaBumeneH cbBem u HauuoHaAHU koopguHamopu, koumo cvaaacyBam uszpakgaHemo
u noggpwkkama Ha mpekama B8 cmpaHume cu.

IENE nogkpens meXkgyHapogHUMe u UHmMepgucuunAuHapHume uscaegBaHusi 8 obaacmma Ha
mpaHcnopmHuama uHppacmpykmypa u okoaHama cpega. BbB Bpbska ¢ moBa IENE npegaoxku geu-
Hocm 341 Ha COST “@pazmeHmupaHe Ha xabumamume nog geticmBue Ha mpaHchopmHama uHo-
pacmpykmypa”. Tasu gellHocm nocmugHa kamo pesyamam o6uioeBponeticka pa3msHa Ha 3HaHus
U Hau-gobbp onum no npegomBpamsaBaHemo, HamaArsBaHemo u npeogoasBaHemo Ha HebAazonpu-
smHume Bv3geucmBus Bbpxy ekocucmemume om cmpaHa Ha mpaHchopmHume kopugopu.

Bwk: www.iene.info

IENE is a European network of authorities and experts involved in the
phenomena of habitat fragmentation caused by the construction and use of
linear transport infrastructure, especially motorways, railways and waterways.
The organization stimulates mutual cooperation and tries to promote the
exchange of knowledge between the environment and transport infrastructure
sectors, both on a national and international level. The general aim of IENE
is to promote an efficient, sustainable and safe Pan-European Transport
Network.

IENE addresses decision makers, planners and researchers as well as
the general public. Experts from over 25 European countries are currently
actively involved in the activities of IENE. Since 1996, when IENE was
established, there have been nine international IENE-meetings. The network
is coordinated by a coordination center, a steering committee and national
coordinators who build-up and maintain national networks.

IENE promotes international and multidisciplinary research in the field of
transportation infrastructure and nature. In this context, IENE was the initiator
of the COST 341-action of the European Community: Habitat Fragmentation
due to Transportation Infrastructure. This action resulted in a pan-European
exchange of knowledge and best practice on preventing, mitigating and
compensating the ecosystem impacts of transport corridors.

See: www.iene.info



[a ce uszomBu pabomeH naaH, 8 koumo ga ce npegcmaBu npoekmupaHemo u geliHocmma
3a Bceku eguH nyHkm Ha gedpazmeHmupaHe. PabomHusm naaH ga ce CvbaaacyBa ¢
nAaHupaHemo Ha npoekmu 3a cmpoexX u pekoHcmpykuus Ha nomuwa. da ce npegnouuma
peauoHaAHUsM nogxog B naaHupaHemo, 3a ga ce koopguHupam geucmBusma npu cbcegHu
uHdpacmpykmypHu bapuepu.

Ia ce usbepam eguH uAu gBa nuaomHu npoekma, ¢ koumo ga ce paspabomu epekmuBeH
nogxog 3a npoekmupate u uszpakgaHe Ha cpegcmBa 3a geppazmeHmupaHe u ga ce gage
BbamokHocm Ha BbA2apckume cneuuasucmu ga Hampynam 3HaHus u onum, kakmo u
ga ce 3acuAau obuiecmBeHama ocBegomeHocm no Bvnpocume 3a dppasmMeHmupaHemo Ha
xabumamume u Heobxogumocmma ga ce BbacmaHoBsm ekorozuuHume MpeXku.

MNMoggpwkkama Ha nocmpoeHume cpegcmBa 3a gedppasmeHmupaHe ga ce Bkalouu B
cbwecmByBawume npouegypu no noggpbkka Ha nbmuwiama u ga ce op2aHusupam
nogxogawu 2puXXu 3a npuaeXkawume mepumopuu, 3a ga coomBemecmBam Ha onmumanHume
ycnoBus 3a geucmBaw, kopugop 3a guBu XkuBomHu.

Ha ce paspabomu npozpama 3a MOHUMOpPUHZ, upe3 koUmo ga ce npeueHsiBa gaau
uszpageHume cpegcmBa 3a gedpasmeHmupaHe pabomsam gobpe u gaAu ce nocmuzam
ueaume no onasBaHe Ha npupogama

Set up an implementation plan in which the planning and procedure for
each de-fragmentation location is worked out. Gear the implementation
plan to the planning of road construction/upgrading projects. Choose
a regional planning approach in order to coordinate measures at adja-
cent infrastructural barriers.

Choose one or two pilot projects to work out an efficient way to plan
and construct de-fragmentation measures, to allow Bulgarian experts
to gain knowledge and experience, and to raise awareness among the
general public over the issue of habitat fragmentation and the need to
restore ecological networks.

Incorporate the maintenance of established de-fragmentation mea-
sures in current road management procedures and arrange for proper
nature management of surrounding areas in compliance with the pre-
ferred conditions for an effective wildlife corridor.

Set up a monitoring program to evaluate whether de-fragmentation

measures function properly and whether conservation objectives are
achieved.

U... And.....




... ga ce 3anoyHe BoacmaHoBaBaHemo Ha cBvp3aHocmma Ha npupogHume mecmoobumarus 8 boazapus!

start restoring habitat connectivity in Bulgaria’s wild places!




MNMpunoxkeHue 1. YnpaBumeneH cvBem

MuHucmepcmBo Ha mpaHchopma

Oumumovp CaBoB

AHzen JaHuH

MuHucmepcmBo Ha okoaHama cpega u Bogume

Hukonau HegsnkoB

Kams lMNeuueBa

MuHucmepcmBo Ha 3eMegeauemo u 2opume

Bats MNexueBa

MuHucmepcmBo Ha peauoHanHOMO pa3Bumue u GaazoycmpoiicmBomo
bopsHa bopucoBa

MuHucmepcmBo Ha gopkaBHama agMmuHucmpauusa u agmuHucmpamuBHama pedpapma
Kaumenm MonanoB

N3nvAHUmMenHa azeHuud “Momuwa” /| HauuoHaneH ¢oHg “MomHa uHdppacmpykmypa”
AnekcaHgop BeseHkoB

Togop AHacmacoB

IdopkaBHa azeHyua no 2opume

Lo6pomupa AdumoBa

Kupun TaweB

MocoacmBo Ha XonaHgus

AHHemapue CnaneHc

Boazapcka akagemus Ha Haykume

LleHmpaaHa nabopamopus no o6wa ekonozus

Hewo YuneB

Bovako BucepkoB

YHuBepcumem no apxumekmypa u cmpoumencmBo

LobpuH [deHeB

MpupogeH ¢poHg

308 BopucoBa

Cgpy>keHue 3a guBa npupoga “BankaHu”

AHgpeu KoBaueB

Anmeppa, BameHuHzemcku YHuBepcumemcku u uscaegoBamencku ueHmop
Egeap BaH gep Nupm

BaHs CumeoHoBa

KapoauH Aa LLlanen
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Annex 2. Recommended mitigation
measures for each bottleneck
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MN3gamencku ekun

ABmopu:

Egeap BaH gep Xpudm, Boako BucepkoB, Bans CumeoHoBa

C yuacmuemo Ha:

ALTERRA

# WAGENINGE N [

www.balkani.org

Anmeppa, BazeHuH2eH YHuBepcumem u N3caegoBamencku
LleHmvp

MapuoneuH Agpuxem, MpeHe Boyma, KapoauH Aa LLlanea, PeHe oxem,

Xapong Kaynepc, Pozuep lMNayeac, PeuH PeuneH, Pyym BeamaH

Boazapcka akagemus Ha Haykume

Hewo YuneB, BeHuecaaB QumumpoB, OobpuH [obpeB, MopgaHka
MuHueBa, bosH MempoB, MBaH MempoB, Bacua MonoB, Baagumup
CmedaHoB, MaBen CmoeB

HauuoHaneH ¢poHg “MomHa uHppacmpykmypa”
(6uBwama U3noAHUMeAHa azeHyua “Momuwa®)

Togop AHacmacoB, Mapuema lNMaHgunoBa
CgpyxkeHue 3a guBa npupoga “BankaHu”

Anekcangop OyuoB, AHgpel KoBaueB

MpupogeH ¢poHg
305 BopucoBa, Hukonau CnacoB, Xeko CnupugoHoB

Bovazapcko xepnemonozuuHo gpy>kecmBo
BopucnaB HaymoB
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MNpoekmbm e puHaHcupaH om XoraHgckomo MuHucmepcmBo Ha 3emegeAuemo, npupogama u kauecmBomo
Ha xpaHume (BBI-Matra 2007/005) u BazeHuHzeHckus YHuBepcumemcku u uzcaegoBameacku ueHmop
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