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¥UBOT C NPUPOAHUTE HapYyLUEHUA B FOpUTE — CUTyauuATa B bbarapus #life

EOuH npumep.

pe3epsart ,,bUcTpuULLKO
6paHuwe” 2001-2024 r.

Mai1 2001 r. — BeTpoBan 60 ha s
CPaBHUTE/IHO eAHOBbH3PACTHA
(120-140 r.) ropa oT o6uKHOBEH
cmbpy (Picea abies)

Photo: M. Panayotov
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¥KMBOT C NpUpogHUTE HapyLUEHMA B ropuUTe — cuTyaumaTa B Bbarapus #lifeREforesqga

pesepsBar ,,buctpuwko bpaHuwe”
2001-2024 .

2003 - 2008:

Ouwe 200 ha 3acerHatn ot
KanamuTeT Ha Koposaa Ips
typographus ;

Moseyemo sv3pacmHu dvpeema
302UHaxa

Photo: M. Panayotov
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pe3epsart ,,bUCTPULLKO
6panuwe” 2001-2024 r.

01.07. 2012 r. ,,nocnepaHuAr
yaap™:

— noxap, 3acerHan Hag 80 ha s
MecTHocCTTa ,,lopenuna mypak"

01 July 2012, 12:56
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pesepsar

,,BUCTpULLIKO 6paHunwe”

01 July 2012, nornepg, ot Codpua Kbm noxxapa




¥KMBOT C NpUpogHUTE HapyLUEHMA B ropuUTe — cuTyaumaTa B Bbarapus #]ifeREforeEE’

pe3epsarT ,,buctpuwko bpaHue”

PesynTtata: — Hag 80 ha HanbaHO
usropenm.

MbnHa 3aryba Ha HaAMYHOTO
Bb30OHOBABAHE U NO-MIaAM
oLenenn ot Koposaa AbpBeTa,

,PectrapTupaHe” Ha ekocuctemaTa

03 July 2012.
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CuTyaumATa npeAn3BUMKa MHOrO Cepmo3Hu aebaTti, NoBeveTo ¢
,,IoOINTNYECcKa ynotpeba“. OcHoBHO moTO bewse “EKonosute u
ropckute ybuxa ropata c TeXHuTe MoAepHU BUXKAAHUA ...




¥UBOT C NPUPOAHUTE HapyLLUEHUA B ropuTe — cUTyaumaTa B bbarapus #life foresqia

T . S T '&
Ho ToBa He e ,,u3KNloUYeHUe ', KaKTo e BUAMM B cneaBalliurte
chaupose




¥KMBOT C NpUpogHUTE HapyLUEHMA B ropuUTe — cuTyaumaTa B Bbarapus #lifeREforesqga

UN3MOYHUK:.
MU3nbaHUTenHa
AreHuua no lopurte
M apXUBHU AAHHU
oT.

Panayotov et al.,
2017, Forest Ecology
and Management

CraTucTuKa 3a 6poit ropcku noxkapu B bvarapua /
Number of wildfires in Bulgaria

 Pasko yBennuasaHe cneg 1990 .

e Hau-ronam 6poin u usropsana naoLy, B roaMHU CbC CYXU NeTa;
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M. Panayotov et al { Forest Ecology and Management 388 (2017) 13-28
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Fire Years
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2017, Forest Ecology and
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BeTposanu B urnonmuctHu ropu Hag 1000 m H.B.

/ Windthrows > 1000 m a.s.l.
e ,,Huwo HoBO nopg chbHUeETO"

e HAKONKO MHOrO ronemu BeTpoBasia npes
nocneaHute 100 roaguHun, BKAOUUTENHO
nocneaHuTe roaguHU

e  Haii-cunHo 3acerHaT ca AOMUHUPAHUTE OT
o6ukHoBeH cmbpu (Picea abies) ropum, Ho
MMa U OT APYrU NPUHLMIMHO NO-YCTOWUYNBU
BMAOBE;

N3MOYHUK.

Panayotov et al., 2017.
Forest Ecology and
Management;
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Mnow, Ha 3acerHaT¥ ropu No pasIMYHU abUOTUUHM
npuuunnm, 2014-2023, dka
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Usmouruk: UAT HAKoNKO roguHU C MHOTO 3HaYUMMK NoBpean oT MOKbp cHAr (2015) u

obnepeHABaHe Ha AbpBeTa;
* Buoum npobsiem c s8bsedeHUme 0aHHU 3a rnoxapu
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YBpeaeHu naowm ot ctbbneHun spegutenm, 2014-2023 r.
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. A group of bark beetles Engraver beetle Common pine shoot beetle  European spruce bark beetle Six-toothed pine bark beetle
M 3MO4YHUK. VI A r (Ips acuminaus) (Tomicus piniperda) (Ips typographus) (Ips sexdentatus)

m2014 m2015 m2016 m2017 ®m2018 m2019 m2020 w2021 wm2022 m2023

* OCHOBHO KOPOAAU CNeA LWETU OT CHErOBa/IM U BETPOBAY;
* CepuO3HU LWETU U OT IncTorpuseLm — boposa npouecMoHKa, 60pOBOIUCTHA OCa;
* Llet no gv6oBete oT rb6oTBOpKa (Lymantria dispar L.) n koputyxa(Corythucha arcuata)

e CbLuyo 3HAaYUTETHU LLLETU NOPAAMU NAaTOreHHU rMboU — Haii-cKopoweH npumep ot aatoto Ha 2024 r.- Sphaeropis sapinea no
6opoBe, OCHOBHO YepeH 6op
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Ho nornegp, ,,u3BbH bbnarpua“ nokassa, ye cxogHu npobaemu nma He camo y Hac (Patacca

etal., 2022)
<« Lothar
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3aLo ce cayYyBa BCMYKO TOBA M 3aLL0 ‘HanocnegbK' ?

HAKou oT Te3mn cbbuTuaA ca Yact oT ecTecTBEHU NPUPOAHU LUKAU, KOUTO cme 3abpaBunu,
NOTUCHAIN UNIN NPOCTO He NO3HABaMe A0CTaTbyHO A06pe (Hanp. NoXapu, BEeTPoBaan)

KnumaTtuuHute npomeHu yecto ca “Katanusartop’” (Hanp. ropewuTe BbJAHU NPUUYMHABAT CTPEC U
AbpBeTarta ca No-yA3BUMM Ha aTaku u 6onectu; no-necHo Bb3HUKBaAHe U pa3pacTBaHe Ha
CTUXMAHU NOXKapW; HApacTBaLl, PUCK OT MOLLHK 6ypu, MOKpU CHerose 1 0bneaeHABaHUA)

CneacTtBMe Ha CTONAHUCBAHE WU/IU JIUNCA HA TAaKOBA U YNPaB/IEHCKU peLueHUs B MMHANOTO (Hanp.
ronemu KynTypu ot eAuH BUA UK CTONAHUCBaHe, KOeTO BOAM A0 ropu C ONPOCTEeHa CTPYKTypa —
Nno-rosAama noAaT/IMBOCT Ha CNeLuann3npaHn BpeauTenu, No-HMCKa yCTOMYMBOCT M CNOCO6HOCT
3a Bb3CTaHOBABaHeE)

MHBa3snBHM BUAOBE U I'IOp,OGpEHVI 3a TAX ycanosua, npeamnMmHO rp6bHM U HAaCEKOMHMU

...... NPUUYUHUTE Ca MHOTO, HEPAAKO UMaA *KeNaHue 3a ,,eAHOCTPaHUYNBO
Tb/IKyBaHe", HO 06MKHOBEHO ca KOMMNJ/IeKCHM!
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KaKBo ce cnyusa cneg TakmBa cbobutuna?
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PalioHa Ha [Jocam,
17.09.2022, ~300 ha
gemposanu,

[nepKkata oOMKHOBEHO He e KpacuBa, UMa CeEpPUO3eH HATUCK 33 6bp30 ,,onpaBaHe Ha Nnpobaema’, He-paaKo
BOZeLl, 10 PeLleHnA, KOUTO MOKe Aia ca NpeanocTaBka 3a 6bvaewm nogobHu npobaemm
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KakBo npasu npupopara?
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BeTpoBan n kopoag — cnen 20r. - pobpo
Bb30OHOBAIBAHE, CMECEH CbCTaB
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KakBo npasu npupopara?

Research Article

doi: 10.3832/ifor2754-011
vol. 11, pp- 675-684

Short- and long-term natural regeneration after windthrow disturbances
in Norway spruce forests in Bulgaria
Nickolay Tsvetanov , Norway spruce forests are among the forests most affected by natural distur-

) bances in Europe. One of the key aspects is the regeneration of the disturbed
Alexander Dountchev ™, areas, which is decisive for later forest development. We studied the natural

Momchil Panayotov , regeneration after two windthrows that occurred 30 (1983) and 50 years ago
Peter Zhelev ", (1962) in an old-growth forest over 150-year-old in the Parangalitsa Reserve
Peter Bebi®, and a recent windthrow (2001) in a 130-year-old single cohort forest in the
Stefan Yurukoy Bistrishko branishte Reserve in Bulgaria. We set up study plots along transects,

tefan Yurukov counted regeneration and substrates, and analyzed age using tree rings. Post-

disturbance regeneration made up 62-81% of all recorded trees and was more
important than advance regeneration, but it strongly differed among the
windthrows. Our data indicated two discrete peaks of post-disturbance regen-
eration. The first peak started immediately after the windthrows and was
dominated by Morway spruce and rowan, while the second one started about
30 years later and was dominated by spruce. Pioneers such as Populus trem-
ula, Salix caprea and Pinus sylvestris were less prominent than expected,
contributing up to 21% of the total regeneration. Despite the fact that the
highest density of initial regeneration was found on mounds from uprooted
trees, the largest total number in the three studied areas was on intact forest
floor, which hosted between 69 and 80% of all regeneration. The importance
of coarse woody debris rose significantly two to three decades after the distur-
bances and was particularly important for the secondary regeneration, which
consisted of Picea abies and Abies alba.




Kakso npaBu npupoaata”?

a) Parangalitsa 1962 cleared windthrow a) Parangalitsa 1962 windthrow, cleared
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Fig. 2 - Regeneration distribution by 15-year periods of trees (DBH > 4 cm) and prd _, . . . .
saplings (DBH < 4 cm) in the Parangalitsa and the Bistrishko branishte Reserves for: Fig. 3 - Species proportions between advance regeneration, initial post-disturbance

g mndthrow and Q) the 2001 mndthrow. Vertlcal regeneratlon and secondary post—dlsturbance regenemtlon (a} 1962 wmdthrow (b)




Manbosuua, 20 r. cnea norkapa,
BMAMMM NpeanmHo Salix caprea, no-
manko Betula, Populus tremula,
Sorbus aucuparia, Ho ¥ UTNONUCTHY,
KOWUTO BCe OLLLe He ca BUAMMMU, HO
~HanpeasaT“ / Malyovitsa fire (Rila

npasu npupogarta”?
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Kakso npasu npupoagata?
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M 3anagHo
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Abpeeced Brg

@uz. 1. [IpOYEHMHO CPABHEHUE Ha Mpume GoMUHUPAWU BUDA B NOOPAcmMa Ha
nomapuwemo cnoped uznoxenuemo. CLKpaujeHus: 6M - 6ana Mypa (Pinus peuce

10 - B M3TOYHO

M zanagHo

MNpoueHTHO pasnpegenexHme
o
1

cm HNEK ena 66 cmpuxa od

NOMAPULLEMO B CLOMBEMCMEBUE C U310¥eHuemo. CLKDPaleHUs: CM - 0BUKHOBEH
cMmrpy (Picea abies Karst.); knex (Pinus mugo Turra); ena (Abies alba Mill);

66 - 6an 6op (Pinus sylvestris L.); cMpuka (Juniperus communis L.); og - oguka
(Sorbus aucuparia L.); o6uxHoBeHa 6pe3a (Betula pendula Roth.)

Abpeeced Bug
@ue. 2. [IpoyeHMHO CpaBHeHUe Ha HedoMuHupaujume sudose B nodpacma Ha
P, | L0 1 ol - e B L = T

BHOJIETA KOTOBA e
6aKanNaBLp N0 eK0A02UA
U Ona3gaHe Ha OKo/Hama
cpeda sJ/lecomexHu-
YecKus yHuBepcumenn,
23uUmMaga dUNAOMHa pa-
60ma Ha meMa ,Ecmecm-
BEHOMO BL306HOBABAHE
cAed nowapu B paiioHa

Ha x. ,Manwosuya”, Puna
NA3HUHA".
MoHACMOAWEM 3aBLPWBA
cneyuanHocm ,Exono2uy-
HO ynpagaeHue Ha nna-
HUHCKU palioHu” ¢ dBoliHa
dunsoma om YHusepcu-
mema e boAyaxo, Mma-
AuA, U YHugepcumema e
WHCBpyk, ABcmpus. MMa
UHMepecu B cfiepama Ha
2e0uHOpMaLUOHHUME
cucmemu u ducman-
UUOHHUME U3CNedBaHUA
C NpUNOXEHUE BLPXY
NpUPOdHU HapYWeHUS

B 20PCKU KOCUCMEMU,
KAUMaMUYHUME NPOMEHU
U 2ayecmagalyume exc-
MmpeMHU CLEUMUA.

CA€

. ABagecem zogunu
onycmowumeAHusA

nokap na ,MaarvoBuua®

v Kakeo ce CAy4u cned moBa UKaKBo e 6vdeujemo

BMOJIETA KOTOBA, doy. 8-p MOMYIAJI TAHAAOTOB

Mpe3 aerycT ce Haebpwuxa 20 roguHKU
OT ro/eM1A NoXap B paioHa Ha Ty-
pUCTUYeCKU KoMNNeKe ,Mansoeuua",
KOMTO onycTowu 370 Xa KNeHOBM CboB-
wecTea M cybannuickm ropu. 2000T. e
OTYeTeHa C eHO OT Hal-CyXWTe neTa B
Bbarapus, KaTo Ha MHOTO MecTa JIMMnC-
BaT BaNe¥K Npez yenus aerycrt. Teaun
3HOWHM YCNOBWMA CTABAT NpeAnocTaBKa
3a pexop/ieH 6poil ropcku Nomapu.
JeafeceT roMHU NO-KBCHO MOMEM Aa
HaJJHMKHEM B MPOLECUTE Ha Bb3CTa-
HOBABAHE Ha ropcKUA o6AUK Ha Tasu
Kpacuea 4acT Ha Puna.

apaxTepeH beller Ha MOXapHTe Ipes
2000 T. e GaKTET, 9e 3acATaT roIaM
6poli 3aIMHTeHH OPHPOAHH TePHTO-
DHH ¢ BHCOKA KOHCeDBallHOHHA 3HATHMOCT.
Haii-eunno moerpaganu ca HanmoHanHH-
Te mapkoee ,Puna“ u ,llemTpanen bankan®,
HO B MOMeHTa Ha BL3HHEBaHe Ha KOHKDeT-

He Ha IpocekH B bnuzoer 1o x. Mannosrma®,
ckH muertata npeq I 1 mo nporexenne
Ha TYpHCTHYecKaTa IETeKaTa € IMoCTHrHa-
TO OrpaHHYAEBAHe Ha Imoxkapa. Ha 30 aeryer
e 0bABeHO, Yo MOXKAPET € 3araceH, HO Ha
1 cellTeMEDH, BCeCTEHE Ha MHOTO CHIIEH
BATEP, Toll ce BE300HORARA. B enempamuTe
IHH BATEDPBT 3HAYHTEIHO HAMAJIABA H B Oio-
JleTHHA HA CHTYAIlHOHHEHA MeHTLP OT 4 cem-
TeMBpH ce obABABa, 9e Ha TEPHTOPHATA Ha
cTpaHaTa HAMa JeHcTBamH moxapr. Obmo
Haj 10 7leHa ce TPOBEKAAT MeDOTPHATHA 33
OrpaHHYAEAHE Ha OTHEHATA CTHXHA, KaTO
ONOXapeHaTa IJIONI AOCTHTa 370 XeKTapa.
IprarHaTa 32 BL3IHHKBAHETO Ha MoXapa H
7o MHec ocTaBa HefAcHa, KATO OCTABaT ChM-
HeHHATA 3a YMHIIIeHO 3ananBane. [lzarata
cyIIa H BHCOKHTE TeMIIepaTyPH ca Mpefnoc-
TaBKa 3a JIOCTHTAHeTO MY J[0 Te3H Mamabm.
IlocTpaganara MecTHOCT € 2aeTa IJIABHO OT
KJIeKOEH chobmecTea (Pinus mugo) B 30HaTa
Ha rOpHaTa FpaHHIA Ha ropaTa. Ilo-Mamka
mom e oT cybannuiicki TopH ¢ JOMHHH-

pam BHA Gana mypa (Pinus peuce), yaac-
Y T . - L L . e
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pe3. Coko/iHa, byKkoBa ropa,
CTUXUEH MOXKap
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Mokem nn Aa npeaoTBpaTMM CyLLUTE, yparaHHUTE BETPOBe,
MOKpPUTE CHerose u noneanumre?
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AaNN HAKOra LWe MOoXeM, HO MOXXeM Aa NoAroTBUM ropure
aa 6baar no-RESILIENT
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bnaropapAa 3a BHUMAHUETO
Bvnpocu?



