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Heo6xo4nao raKlKe fioArrepKnyrb poJrb xnaA6prq KaK HocrrreJrefi 6uonornqecroro pasnoo6pasr,rx
B )'c-foBsJx cr{,Jr6noro auTpo[oreHHoro fipecca. B raqecrue nogo6urrx ) racrKoB ueo6xo,4rauo, npex,4e
Bcero, orMerr{Tb Mrxafinoscroe u EyropoBcKoe rna46urqa r. Crepnrarauara. Pacnono)KeHHbre B ropoA-
crofi vepte B ycJloBtrf,x clIJIbHo nsrraeuennofi cpe,{br, our{ flBJrflroTcx pe$yrryrraaMr,r 4pexc{efo pacrnrerb-
soro trorq)oBa, [peAcraBJrlloruero co6ofi 3oHaJrbHbre paBHrrHHbre crenr, rroqrpr He coxpaHnBrur{ecf, B
flpeaypa.nre r,re-3a nracconofi paclarrrKlr repprrropurr.
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Puc. Cnerrp aABeHTr{BHoro KoMrroneina $rop }rccJreAoBaunrrx x.nag6rnrq rro croco6y:anoca

Ha uacroxulr,rfi uouent reppr,rropr4r{ AaHHbrx rna.q6uq cHJrbHo 3aKycrapaBarorcfl TaKHMIa Br{Aa-
MI{, KaK Caragana frutex u Spiraea crenqta. Tonrro Ha AaHHBD( yqacrKax Bcrperrarorc{ Androsace
septentrionalis n Hylotelephiurn stepposum. Ha reppnropurz xnag6arqa }lb 3 r. Carasara orMerreuo npo-
pBpacraHl4e Stipa lessingiana pt S. pennata,3aneceuHblx r Kpacrryro Krrr4ry Pecuy6nurcra Faumopr:ocran
[5], nocne4uufi ua4 3aneceH raxxe n Kpacuylo KHr4ry Poccuficrofi @eaepaqnu [6].

Heo6xoAuIraa r,rntencu$trnaukrs. Snopnmu'recKr{x rrccJreAoBannfixxa2L1usleHcKrrx $lop pecny6-
JrI{KtI B pa3Hblx qp4poAHbrx 3oHax, qro [o3Borur 6onee rroJrHo BbrflBrrrb 3aKoHoMepHocrra Soprvrupota-
nas srofi rpyflrrsr cneqr$rauecKr{x Mecroo6uranwfi.

Cnucon Jrrrreparytr'br"
1. 3neper A.A. I4n$opuaql{oHHbre rexHoJrornu B prccJre,qoBaHrrrx pacrnreJrbHoro noKpona. ToucK, 2007. 304 c.
2. Tonrua'ren A.lI. Metogrr cpaBHr4reJrbHofi Snopzcrnnrz ra npo6neuu Suoporenesa. Honocn6r,rpcx, 1986. 196 c.
3. fonosaHos.fl.M. Onopa I{ pacrr{TeJlbHocrb ropo4os CaraBara nl4tnwu6air: Pecrry6nrna Eaurrcoprocran: ,{ucc...
rcan4. 6raon. nayn. VSa, 20It.340 c.
4' lonosalroe.B.M., A6pamoea JI.M. Ana:rzs Snoprr r. Canarara (Pecrry6nurca Eaurr<oprocran) // Srconorux u reo-
rpafvapacrenuit l{ pacrlarenburrx coo6rqecra Cpe.4nero flosorxbs. Tolr-xrrll, 2011. C.175-186.
5. Kpacnaxru*rraPecrry6nrarcrEanrrcoprocran. T. 1. Pacreuuxurp;a6:st.2011.384c.
6. Kpacnax xnrara Poccuficxofi (Degepaqnz (pacreuur'u rpn6u). M. 2008. 855 c.

IIOAXOAbI B MOAEJIIIPOBAIII{I{ TEOTPA'DI,TITECKI,IX IIPEAEJIOB PACIIPOCTPAHE.
HWfl I,IHBA3IIBIIbIX B}ITOB HA TIPtrMNPN HERACLEAM SOSNOWSKYIMANDEN. B TA-

EXHOfr 3OHE EBPOIIEfrCKOfr IIACTI,I POCCNU1
II.B. fla.urrc,I4.O.Ifaguu, [I.I" 3axoxufi, E.I. Magu, {.8. Kr.rpu.t.rron

OfFyH ?Incrnryr 6uonorrara Kouu uayvnoro IIeHTpa Ypa-rrrcroro orAeneHrlur PAH, r. Crrr<rrrrrap
dalke@ib.komisc.ru

Brmonneno nocrpoeHrre MoAenH pacnpocrpaHeHr{r rrHBa3HBHoro BHga Heracleum sosnowslEi s raexHofi goHe
erpoueftclcofi qacru Poccun. Mo4ermpoBaHl4e npoBoilwrvHa ocHoBe.qarrnbrx o pacupocrpaHeHnra 6opnleBr{Ka, co-
6panHrrx e E{ <Pacupocrpaueurre nnBa3r{BHbrx Br{noB pacrenNfi (P?IBP)> URL: hftp://ib.komisc.rVadd/riw u Epe-

t 
Pa6ora BbmoJIHeHa B paMKax flpoenra PooI4 Ns 16-44-110694 p-a <<3xonoro-$u:aoJrorr{qecKoe MoAer4poBa-

nue reorpa$rilIecKlt( qpeAeJroB pacnpocrpaneunavrnBa3uBHhrx Br4,{oB pacreurzft Ha qpr{Mepe 6op4enrzxa Cocnos-
cKoro B raexHofi 3one eBpoleficrofi.racru Poccnv>> Ha ocHoBe Cornaruenu.f, MexAy llpaer,rrenrcreovr Pecrry6ruaru
Koupr v POOI4 sa20L3-20I7 ro.rg.
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,{IrKTopoB: Kapra pacrureJrbHoro rro4poBa, aBToAopor, ceJlbcKoxo3.rrftcrneuHbrx ylopuft, [epeMeHrrbre ra: E,{
WorldClim (http://www.worldclim.orglbioclirn), Pacc.ruraHHa.s no MorreJrrr ceBepHarr 4)ar{?rqa pacrpocrpanewus. H.
sosnowskyi 67.2oc.tn., Ha reppr{Toprru, upt4Jreraroulefi r AoJrrrue p. flevopa, [ogTBepxAer{a HarypHbrMu sa6lroAe-
HptflMvI e r. I,trHra (Pecny6uma Kouu). Kaprupoeanrae eapocnefi Sopqenura Coesoeeicoro .sBJrsere.s ocnoso* gnn
paspa6orxu KoMIUIeKca [JrarroBbrx Meponpr4rrrl.rfi uo ru,rreuIaltrr4a ero He)r(eJrareJrbHtrx sapoc.nefi.
Knrcqeewe cnoa&: rursasl4Bnrtfi BtrE, Heracleum sosnowslqn, nao4enr pac[pocrpaHeHn r, TaeNffraf, 3or{a enpouefi-
cxoft qacrn Poccrau.

APPROACHES TO MODELING GEOGRAPTIICAL LTMITS OF I}ISTRXBUTION OF'IN]/ASIVE
SPECIES EXAMPI,E HERACLEUM SOSNOWSKYI MANDEN. IN THE BOREAL ZCINE OT'' THE

EUR.OPEAN PART OF' RUSSIA
I.V. Dalke, I.F. Chadin, LG. Zakhozltiy, E.G. Madi, D.V. Kirillov

The species distribution rnodel for invasive species -'Heracleum sosnowshiy was created in the borders taiga zone of
European North-East Russia. The model is based on the data obtained from online database "Occurrences of
invasive plarft species Heracleum sosnowsltyi" (h@://ib.komisc.ru/add/rivr). The predictors layers were: map of
vegetation cover, map of proximity to main roads, map of agricultural land, bioclim variables from the WorldClim
database (http://www.worldclim.org/bioclim). The predicted northern limit of 11. sosnowskiy potential rage 67.2oN
(in the allea adjacent to the river valley Pechora) was confirmed by documented .FL sosnowsbiy plants occurrences in
the Inta city suburb. H. sosnowskiy mapping is the basis for the management of the invasive species stands.
KEt wards: invasive species, Heracleum sosnowshiy, distribution model, the borders taigazone of European Russia.

Cee4enzx o pacnpocrpar'envru rlHEa3EEHhrx BI,IAoB pacrenrEft Heo6xoAr{Mbr AJrJ{ paspadorxra nna-
HOB IIO )&{X{I{TOX(eHHrO r{X Hex(eJraTeJrbHhrx 3apOCJIeft U npe4CraBJrfroT rrr{Tepec AJrfl perneHr{-rr $ynAauen-
TaJlbrrbrx BorlpocoB Snonorura wusagwfr. Conpenner*rue un$opnaar{noHr{bie rexr{oJrorur{ ilpeAocraBJrsror
6onrruofi Ha6op r4rrcrpyMeuToB AJrfl orrpeAeJreHl4rl Saxrrn.recrurx Mecr rrporr3pacrar{Es.pacrenvfi u nroAe-
JrIapoBaHI4fl rpaHrIII Hx pacnpocrpaHeHr4;I. Itra ocuoee pasnooSpaennx an(popMarlr{on}rbrx cr4creM rr fi3br-
KoB [porpaMMltpoBaHr4rr $oprrnupylorcx 6asw AaHHrIX gnx 6orannorecxr{x ro:rrer<qnfi, repSapuer, or-
AenbHbIX Br4AoB, AJrr KaprapoBaHaf, r4crronb3yroT a3po- 14 KocMocrrr4MKr4 rroBapxHocrr4 3el,aln [2].

El Pocczu n ea py6exoM oyulecrByrot nuQopuaql{oHHbre pecypcbr r4 cepBracbr 4:ra c6opa,qanHbrx
o pac[poorpaHerrr{r4 HHBa3r4BHhrx Brr,4oB, Ho, KaK npaBl4Jro, srr4 pecypcbr olpaHrrqeHrr e cSope AaHHbrx B

pelxr,rMe oulafiH:
httpr/lwww.for.gov.bc.calhra"/Plants/raw.htm - cl4creMa orroBerr{eHr4rr ilpupoAooxpaHoro BeAoM-

crBa o pacflpocrpauerrr4r{ onacHbrx BHAoB pacrenr.rfi (Kanaaa);
http://www.nobanis.org - nnSopuauprosnrrfi pecypc "EnpoueficNofi ceru r4uBasr4ouHbrx tsnqoB"

/'D-.^^-^\.
\l.)bP|.Jrral.r,

https://wi1dlife.bylecology/newslBorshtevik*na*karte*Belarusi-1 - <<Eopqerrar ua rapre Eena-
pycrd) (Eelapycr);

http://www.bookblack.rulplant/4.htm - r{€pnax Knrlra $nopu Cpe,quefi Poccran. r{yxepo4nsre

BI4Abr pacrenutt" s sKooracreMax Cpe4Hefi Poccnrn (Focorr).
B 2014 r. rraMr4 6uxa paspa6orana orKphrras ur+SopltaqlroHHa{ c}rcreMa Pacupocrpaneur{e rrn-

Bit3r{Br{brx Br4AoB pacreruafr>> (I4C PI4BP) (http://ib.komisc.nrladd/rivr) [1].
I4C PI4BF EpeAcraBrrrer co6ofi 6aty ,4annux rroA yrpaBrreHr4eu CVE.{ MySQL c se6-

unrep$eficoM, co3AaI{HbrM c rrpr{MeHeHVeM t3brKoB nporpaMM4poBar{r{rr PHP, JavaScript ll [porpaMM-
Horo Lrnrep$eftca (API) ceprzca -tlHAeKc.Kaptu. B cocraB AoKyMeurarlpm BXoArr pyKoBoAcrBa rroJrb3o-
BareJrtr kt aAMrar{r4crparopa, co3AaHH6Ie c r4orroJrb3oBar{xeM r4ncTpyMenra DokuWiki
(h'itp : //proborshevik. ru/dokuwiki/doku.php).

I4C PLIIBP co3AaBaJracr gm c6opa vr Bu3yauril3arJuur cre4enufi o Mecrax rpou3pacraHvra u:aBa-
3I4BHoro sfi,qa ooplqesrax CocnoBcKoro (Heracleurn sosnowslqti) MaKcr4MnIrEHo rlprpoKoro lcpyra c6op-
ITII4KoB AaHHbrx 14 frn'rrflelcx nonrrrxofi peaJlrlsallnn rrpanrlr4rroB rpalrlaHcKoit yayrcu (alrn. citizen
science - Koni{errlktfl npoBeAeHlr HayqHbrx l{ccJleAoBaHrafi c npr,rnneqeFrr4eM rur,rpoKoro fpyra Ao6po-
nonrqen). ,{ocryu K BBoAy Aanrrrrx Mormer nolytllaTl nro6ofi xela.rorqrEfi, rrocJre perurcrparryn na se6
cafire. O5-ssaremHbrM Ar-s coxpauguus EH$opMaltrur,r o uecrooSprraHtrvt ycrar{oBJrer{ uprsrzuanrsrrfi ua-
6op ene4euufi: AaraHaS.lrroAenIl.fl n reorpa$lrqecKre KoopAr{Harbr Mecra na6nro4euur. Kpoue 9roro, AJrt
KuDKAofo uecroo6r,nanpu{ Moryr 6rrTb upuneAeHbl: QotorpaSun, TeKcroBoe ollprcaH}re,_ nepeqeHb Bo3-
paCTHI'Ix COCrOffrufi paCreHr,rfi, npOeKTrIBHOe [OKpbITpIe. ,{aHnrre MO}KHo BBeCTH Bpyrrrryro, IIO OAHOfi

roqKe HJru nyreM nraccoeofi 3arpy3Kll (fafinon n Sopuare ((JPEG>, xparurqr4x reorpa$u.recKyro rpr{B-f,3-
ny n EXIF MeraAarruhrx. Kpome roro, feorpa$uuecroe rroJrolr(eHlre Mecroo6r4Tanr.rfi nnoxno BBecrr{ B
cxcreMy B tsrrAe reorpa$rauecKr,r nplrB.f,3aHnbrx [roJrproHoB.
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flo cocrosHuro Ha maft 2017 r. I4C PI,IBP coAepxur 6onee 11 ruc. reorpa$z.recKrx roqeK, yKa-

3brBaronlfix na nrecroo6urranvrr H. sosnowslryi. flpeacraBJreHnble AaHHbre orry6.nnroeanbr B orKpbrroM

Aoqryne Ha cafire lno6anrHoro nn$oprraaquolruoro IIeHTpa rro 6aopasHoo6pasuro GBIF
(htp://www.gbif.org/dataset/09efcc43-c674-4a7A-b326-cd83fi463d1d) u sa cailre ?Incruryra 6aonorur.r
Kovna IilI YpO PAH (http://ib.komisc.ru:8088/ipt), rocpeAcrBoM rrporpaMMnoro o6ecneqeHr.rr

Integrated Publishing Toolkit (IPT). IloporoBKa AaHHrIX x ny6nnxaqrM rrpeAycMurpr4Barra ilporleAypy
aeprnSuxaqrm AaHHbrx Ha qpeAMer ouru6on e reorpaQuqecrofi qprltBtsKe, 6unra yAarenrr Ay6nzraru
sanuceiru Ao6asreHbr noJrr zurr coorBerc'tBkrs tpe6onauuxM craHAapra Darwin Core. Taxax noAroroBKa
r,r npoBepKa MeraAarrHbrx cyrqecrBeHHo o6.ner.rura rx AaJrbHefiIuufi aHaJIH3. Co6panusre n orry6rlrro-
BaHHbre HaMr,r cBe.4errus. 6srltu rrcnoJrb3oBaHbr AJrrI MoAeJII,Ipo-BaHrur pacrrpocrpaHeHr4rr H. sosnowslryi na
Teppr,rropll[ raexnofi 3oHbr eBporreficrofi qacru Poccprr,r [3]. A"" MoAeJrprpoBaur{r rroreHrlrriurbHoro ilpo-
cTpaHcTBeHHOfO pacnpeAeJreHrlur H. sosnowslcyi ucnonrgosanu o6o6qeHnyo nuneftnyro MoAeJrb MHox(e-

crseHHofi perpeccr{pr. Mo4enuponaHue BbrrroJrHflJrrr B cpeAe crar}rcrnqecKr{x pacqeroB R [5] c ucrroJlb3o-

BaHr{eM rraKera dismo [4].
B perymare 6rrna noKa3aua crarr{crllqecKla 3HaqLIMax (p < 0.0001) B3a[MocBt3b pacflpocrpa-

HeHr{r H. sosnowslqti lr cne.4yroqr4x qpeAfiKTopoB: pacrl,Irenrnrrfi noKpoB rro p*yJrbrarau r<naccr$r,rxa-
qupr cnyrHprKoBbrx cHprMKoB, paccro.flHr're Ao 6nuxafiuefi asroMo6nrruofi 4opora, paccroffHl4e Ao rpa-
Hr{rI ceJrbcKoxossficreenHbrx yrogufi. Pesynrtarur MoAeJI[poBaHprJr [oATBepxAarotcs Har)ryHbIMIr Ha-

6nroAenprsr\,ru, ucropueft urnBa3vru rE nyrefi pacnpocrpaneHlrfl ceMrrn H. sosnowslEi e rpannqax Pecny6-
nmra Koupr: AaHHoe pacreur4e gaHuMaer orKpbrrbre )rqacrKr,r geunofi noBepxHocrlr c H4pyrrreHHbrM rloq-
BeHHbrM rrorpoBoM, 6rrcrpo pacnpocrpaHrercr BAoJIb Aopor, 6naro4apr [epeuocy ceM]f,rr Bo3AyrrrHbrMr,r

loToKaMr.r, r,re6eraer 3aTeHerrHbD( r,r 3acyIIrJII{BrrX Uecroo6utanuit (puc. 1).
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Puc. 1. Pesynrra:rrr MoAeJrvpoBauufl paclpocrpaHeHla{ B rpocrpaHcrBe Mecroo6urasuit f{eracleurn
sosnowskyi Ha ocHoBe AaHHhrx o pacrhreJrbHoM [o4poBe, 6nrasocrN r< asrol{o6ramnofi 4oporo rr K rpa-

HrrrIaM ceJrbcKoxo3tficrseHurrx yrolnfi .

flpruevauue ruKaJra uBeroB oro6paxaer BepoflrHocrb o6uapyxenux pacrenrul H. sosnowslqti.

Mo4enuponanrae c r{crroJrb3oBaHrreM nepeMerrHbrx vB 6as6r AaHHbfx WorldClim
(h@://www.worldclim.org/bioclim) rroKa3iuro, qro crarlrcrr{qecK{ 3uarrr{Myro cBf,3b c Aar{HhrMrr o pac-
rrpocrpaueHuu H. sosnowslqti nponBnrror SuorsrravrarvqecKlte [peAr4KTopbr: cpe4uufi pa3Max ,4nernofi
TeM[eparypbr; ]rcMenqrzBocrb cpeAneMecr.rHofi reMnepaq/pbr, MaKcuMturbHair reMrrepurypa caMoro ren-
Jrofo Mecf,r{a, Mr{Hr4MEUrbHa"s reM[eparypa caMoro xoJroAHoro Mecflr{a, aMnnr4TyAa ro4onoft TeMflepary-
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pbl, CpeAHqfi TeMnepaTypA CaMOfO TeIIJIOTO KBapT€LTa, TOAOBOe KOIUqeCTBO OCaAKOB, KOII{qeCTBO OCaA-

KoB 3a caMbrfi cyxofi KBapraJI. Ha*rn Sruru paccul,ITalrbl snaqeHr4rr AJrrr yKa3aHnsrx dmoxnnMarr4r{ecKr4x
rlepeMeuubrx, orrpe.qeJrrroqwe rpaHvrlbr pacrrpocrpaHer{as H. sasnowslryi. ELx reppi{Topr{H, oxBarhr-
earoqefi loll(Hbre fpaHur{rr Fecnydnuxra Koura lr uo6epexre Cenepnoro JleAosflroro onearua B oeKTope
BocroquBrx rr 3anaAHbrx rpaur{r{ Fecmy6rurta Kolru,r oupeAeJreaa reoperrrqrecKair Fpar{nqa pacrrtr}ocrpane-
r+vs H. sosnowskyi - 67,Zoc.rr.t., Ha reppktropl{fi, rlpl4Jleramqeft K AoJrr{He p. lleuopa. B xo4e rrarypr{brx
\{apurpyrHblx ua6nro4enuft uogrnepxAeHa Bo3Mo)Ki{ocrb rrpor,Bpacrarrus. AaHHoro rrr{Ba3r{BHoro Br4ra Ha
66oc.ru. (r. Irlnra, Pecuy6nNna Korrau). B noAsoue ceeepuofi Jrecoryurpbr Fra rpaHzr{e BTopr4rrHolo apeaJra
pacreHI,IJI 6opr{ennxa Soprvrupylor MoHotsI4AoBhre 3apocJrr{ fl coxparuilor BbrcoKyro ceMeHHyro rpoAyK-
TrrBnocrb - Eo 12 rbrc. rrrryK ceMrrH Ha oAlro pacreHue (pnc.2).

Puc.2.3apocrwr pacrenrafi lleracleurn sosnowslqti e6rlasrd craporo ropoAcKoro napKa (r. ?Iura, Pecuy6-
rrr{Ka KoMt{, 66'02'5 1.91 "N 60"09'44.58"8).

CnNcorc Jrrlrepary1lbr.
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