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B cmamve paccmompenvt pesynomamul AAHOUAPMHO-IKOIOSULECKO20 AHAIU3A  UHBA3ULL
uyaHcepoOHbIX 6U008 pacmeHuti ¢ nomowwto QGIS. Hccneoosano pacnpocmpanenue 22 uneasueHuix
6u0os (Acer negundo L., Robinia pseudoacacia L., Solidago canadensis L. u opyeux) 6 npupoono-
AHMPONO2eHHbIX aHowagpmax rweo-eocmoxa benapycu.
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[enbto uccleOBaHUM SIBIISTIOCH U3YUSHHS BIMSIHUS JTAaHAIA()THO-3KOJOTHYECKUX (DaKTOPOB Ha
pacrpocTpaHeHHe MHBAa3UBHBIX BUJIOB pacTeHUU. B Xo/e uccnenoBanmii pemanuch 3a/1aun: aHaIn3
PE3yNbTaTOB MapIIPYTHOTO U3YUEHHUS BCTPEUaeMOCTH 22 MHBA3UBHBIX BUJIOB HA TEPPUTOPHUU paiioHa
MCCIICIOBAHMI; N3yYeHHE 3aKOHOMEPHOCTEH pacpOCTpaHEeHUsI MHBA3UBHBIX BUOB B 3aBUCUMOCTH
OT KJjacca NPUPOJHO-aHTPOMOTEeHHOro JaHamadTa; U3ydeHUWE BIMSHHUA Ha paclpOCTpaHEHHE
MHBA3WBHBIX BUJIOB HCTOPHH 3€MJICTIONIb30BAHHUS.

QGIS — 310 OTKpBITast TeOMH(POPMAITMOHHAS CHCTEMA, PEUMYIIECTBAMU KOTOPOU SIBIISIOTCS:
oecrmatHoe pacnpoctpanenne (GNU General Public License); BO3MOXHOCTh MOIU(DUKAINAN
M0JIb30BaTEJIeM; aKTUBHOE Pa3BUTHE MPOAYKTA (4-X MECSUHBII LUK PEIU30B); HATUYUE OOIIMPHOM
JOKYMEHTAI[MHM; THOKOE B3aWMOJICHCTBHE C pa3MUYHBIMU 0a3aMH JAHHBIX, OIEpPAIOHHBIMU
CUCTeMaMH; MOJJEP>KKAa 3HAYUTENIBHOrO KoyindecTBa (hopMaToB M Mojesiel naHHbIX (Oosee 60
¢dopmaroB pactpoBeix u 20 (opMaTOB BEKTOPHBIX JaHHBIX); B3aUMOJICHCTBHE B Pa3IUYHBIX
MPOEKIMSIX U cucTeMax KoopauHaT. OCHOBHbIE (PYHKIIMOHAIbHBIE BO3MOXKHOCTHU BKIJIIOYAIOT
CO3JIaHMe, YIIPABICHHUE, aHATIN3 U MIPEICTABICHUE T'€0JaHHbBIX.

Jns pemienus noctaBneHHbIX 3a1a4 B QGIS Obuta BhinonHeHa mpuBs3Ka U OUU(POBKA PACTPOB,
UCTOJNB3YEeMBIX U1 pa3pabOTKH KapT MPUPOAHO-aHTPONOreHHbIX JaHamadroB. Ha ocHoBe
matepuaioB Google Earth (2006-2016) u OpenStreetMap mnocTpoeHa KapTa COBpPEMEHHBIX
MIPUPOJHO-AaHTPONOTEHHBIX JaHmadToB. VICTOpHS 3eMIIENIOIh30BaHUS N3Yy4daIach Mo JaHAmaGTHOM
MOKPOBY, PEKOHCTPYHMPOBAaHHOMY Ha OCHOBE BOEHHO-Tomorpaduyeckoil kaptel Poccuiickoit
Nmnepuu (3 Bepctol B 1 groiime, chemka 1846-1863 rr.). Ha ocHOBe yka3aHHBIX PacTpoB st
XapaKTepUCTHKU JaHAmAPTHBIX YCIOBUH pa3paboTaHbl BEKTOPHBIE CIOH: COBPEMEHHBIH
naHamadTHEIA TOKPOB, JaHMA(THBINA MOKPOB cepeArHbI 19 Beka, COBpeMEHHasi TpaHCIIOPTHAs
CeTb, COBPEMEHHAsl PeUHasi CETh.

Ha ocnoBe moneBpix naHHbix B QGIS Obutn pa3paboTaHbl BEKTOpPHBIE CIIOM: MUKPOPAHOHBI
ropojia U HACEJICHHbIE IYHKThl, B KOTOPHIX MPOBOAWIOCH H3YYEHHUS HHBA3UBHBIX BHJIOB (B
cToy0OIax yka3aHbl OOHapy)KCHHbIC WHBA3WBHBIC BHJbI, UX OOIIEe YMCIIO); pa3MeleHHE TOYEeK
MapUIpyTHBIX HAOMIOACHUN; apeabl COOOMIECTB C JOMUHUPOBAHUEM MHBA3WBHBIX BHIOB PACTCHHIA
(YKa3aHbI BUJI-IOMMHAHT, TLIOMAb apeana B M),

MapmipytHeiM MetonoM B 2016-2017 rtr. mpoBeaeHbl HaOdroAeHUs 22 4yXepOJHBIX BUIOB
pactenuii B JyiecHOM (93 myHKTa HaOMIOAEHMSI), CEIbCKOXO3SIMCTBEHHOM JYyroBoM (42 myHKTa
HaOIIO/IeHNs1), CeNbCKOXO03UCTBEHHOM maxoTHOM (102 myHkTa HaOMIOJEHHS), CENbCKOXO3sii-
ctBeHHOM cenuTeOHoM (107 myHKTOB HaOIOJEHMS), TOPOACKOM M TeXHOTeHHOM (158 myHKTOB
HabOmo1eHus) nanamadrax.

N3ydeHo pacnpocTpaHEeHNEe Uy KEepOIHbIX BUJIOB paCTeHHUI Ha TeppuTOopuu ropoja 'omenst u 69
HAaCeJeHHbIX MyHKTOB. Cpeau HaceleHHbIX ITYHKTOB HauOOJbIIE€ YHCIO HHBA3UBHBIX BHIOB
ormeueHo B [lokomoonuax (59,1% ot umsywaemsix), Kpacnoe, Ilneccer, KnumoBka, bepesku,
Hpixynsr (o 54,5%), Xanbu, Muuypunckas, Crapas bemuna, OcoBipl, YaykoBbe (1o 50,0%),
[Muonep, IMpubop, Epemuno, JTucuuku, Crapoe Cerno (o 45,5%).

Haubonpiras BcTpedaeMocTh AJs JaHAIIAPTOB TEPPUTOPUM B IIENIOM XapakTepHa juist Conyza
canadensis (L.) Crongist (82,3% ot Bcex myHkTOB HabOmoienus), Acer negundo L. (60,8%),
Amaranthus retroflexus L. (36,5%), Oenothera biennis L. (35,1%), Solidago canadensis L. (29,3%),
Robinia pseudoacacia L. (28,3%), Galinsoga parviflora Cav. (22,5%).

BerpeuaemocTh B HacelleHHBIX NMyHKTax MakcuManbHa aisi Conyza canadensis (L.) Crongist
(98,6% ot umcna HacenmeHHbIX MyHKTOB), Acer negundo L. (94,2%), Amaranthus retroflexus L.
(81,2%), Solidago canadensis L. (59,4%), Galinsoga parviflora Cav. (56,5%), Robinia pseudoacacia
L. (52,2%).

W3yueHo pacrpeneneHne UyKEpPOAHBIX BHIIOB 10 KJaccaM MPHUPOJHO-aHTPOIIOTEHHBIX
nanamadros. B necHom nmanamadre Hanbombmryto BetpeuaeMocTh uMetoT Conyza canadensis (L.)
Crongist (33,3%), Oenothera biennis L. (27,6%), Acer negundo L. (269 %).B
CeNbCKOX03s1iicTBeHHOM JiyroBoM JianamadTe — Conyza canadensis (L.) Crongist (81,0 %), Acer



negundo L. (31,0 %), Oenothera biennis L. (31,0 %). B cenbCKOXO03SHCTBEHHOM ITaXOTHOM
nangmadgre — Conyza canadensis (L.) Crongist (91,2 %), Acer negundo L. (51,0 %), Oenothera
biennis L. (45,1 %). B cenbckoxo3siictBeHHOM cenuteOHOM nanmmadTe — Conyza canadensis (L.)
Crongist (95,3 %), Acer negundo L. (88,8 %), Amaranthus retroflexus L. (58,9 %). B ropojackom u
texHorenHoM yanamadTax — Conyza canadensis (L.) Crongist (96,8 %), Acer negundo L. (75,9 %),
Amaranthus retroflexus L. (43,0 %), Robinia pseudoacacia L. (42,4 %).

Bce JYKCPOAHBIC BUJAbI MOKHO ITOACIIMTh HA HCCKOJIBKO TI'PYIIIL:

1) BUJbl PACTCHUM, MMEIOIIUE MAKCUMyM BCTPEYAEMOCTH B KakoOM-JI0O0 OJHOM WJIH IBYX
KJ1accax MpUpoaHo-aHTpornorenusix Janamradgros (Solidago canadensis L., Anisantha tectorum (L.)
Nevski, Helianthus subcanescens (A. Gray) E. Watson, Parthenocissus quinquefolia (L.) Planch.,
Xanthoxalis fontana (Bunge) Holub., Lepidotheca suaveolens (Pursh) Nutt., Robinia pseudoacacia
L., Ambrosia artemisiifolia L.);

2) BHIBI PACTCHHM, BCTPEYAIOIIMECS MPHUMEPHO OAMHAKOBO BO BceX (MM B OOJBIIUHCTBE)
KJlaccax HpUpPOJIHO-aHTponoreHHsix sanamagdros (Heracleum sosnowskyi Manden., Oenothera
biennis L., Conyza canadensis (L.) Crongist, Impatiens parviflora DC, Atriplex tatarica L.,
Physocarpus opulifolius (L.) Maxim.).

Tak, Ambrosia artemisiifolia L. u Robinia pseudoacacia L. umeroT MakCHMyM BCTPEYaEMOCTH B
roponckoM nanmmadre; Solidago canadensis L., Anisantha tectorum (L.) Nevski, Lepidotheca
suaveolens (Pursh) Nutt., Parthenocissus quinquefolia (L.) Planch. — B ropoackom wu
CEeNTbCKOXO035HICTBEHHOM CeNMTeOHOM JTaHmagTax.

HNmeer mecto nupdepeHnnanusi BCTPEYaEMOCTH YYKEPOIHBIX BUAOB B 3aBUCHMOCTH OT
KOHKPETHBIX MecTooOuTanuil. Tak, HampuMep, Ha KeJNe3HBIX Joporax 12 WHBAa3WBHBIX BUIOB, U3
KOTOPBIX Hanbosee yacto Berpedarorcss Conyza canadensis (L.) Crongist (100%), Acer negundo L.
(66,7%), Oenothera biennis L. (41,7%). Ha o604rHax aBTOMOOMIIBHBIX JOPOT OTMEYCHO 13 BHIOB.
Haubonee gacto Bcrpeuarorcs Conyza canadensis (L.) Crongist (88,9%), Acer negundo L. (42,2%),
Oenothera biennis L. (42,2%), Atriplex tatarica L. (22,2%). Ha oOpabarsiBaeMbIX MOJISIX (B
KadyeCcTBE COPHSAKOB) OTME4YeHO 12 wHBa3uMBHBIX BH0B. Hambosee uvacto BcTpeuaroTcss Conyza
canadensis (L.) Crongist (95,5%), Amaranthus retroflexus L. (63,6%), Galinsoga parviflora Cav.
(45,5%), Oenothera biennis L. (40,9%).

[ToMHMMO COBpPEMEHHOIO JIaHAIMIA()THOTO OKPYKEHUS Ha BCTPEYAEMOCTh UY>KEPOIHBIX BHJIOB
BJIMACT HUCTOPUA 3CMIICTIOIb30BAHU. I[J'I}I N3YUCHUSA BIIMAHUSA UCTOPUH 3CMIICTIOIIB30BAHUA ObLIH
BBIJICJICHBl  CICAYIOIIME THUIBI TEPEXOJ0B  MPHUPOJHO-AHTPONMOTEHHBIX  JaHamapToB (C
AOMHUHHUPOBAHUCM TOTO WJIM HWHOI'0 THIIA HCIIOJIB30BaHUA SCMCJIB) Ha JABYX BPEMCHHBIX Cpe3ax
(cepenuna 19 Beka u Havaso 21 Beka):

necHoi nanamadrt B necHo manamadrt (JI—JI);

CEJIbCKOX 03 CTBEHHBIN TaHaAmadT B ecHor tanamadr (CX—JI);

necHou nanamadr B cenbckoxo3saicTBeHHbI (JI-CX);

JecHOM nanamadT B ropoACKoi U TexHoreHHsbin JanamadTer (JI-T);

TOPOJICKON M TEXHOTEHHBIN JTaHAIA(THl B TOPOACKOM U TexHOreHHbIi nanamadtel (T—T);

CEJIbCKOX O35 MCTBEHHBIN JTaHIIAPT B TOpOICKON U TexHOoreHHbIN tanamadrsl (CX—T);

CENIbCKOXO03SUCTBEHHBIN TaHIIIA(T B cenbckoxo3siicTBeHHbIH nanamadt (CX—CX).

Bce myHKTBI HaOI0IeHUS ObUTH CIPYNIUPOBAHBI IO JaHHBIM THIIAM MEPEXO/I0B.

He YAAJI0Ch BBIABUTH BIIMAHUC UCTOPHUU 3CMIICIIONIB30BAHUSA HA TAKUC BHUIBI, KakK Ambrosia
artemisiifolia, Heracleum sosnowskyi, Cyclachaena xanthiifolia.

Biustnre wictopuu 3emitenoib3oBaHus mpociekuBaetTcs s Solidago canadensis, Helianthus
subcanescens, Lupinus polyphyllus, Acer negundo, Robinia pseudoacacia. Tak, B Iecax,
O6p330BaBHII/IXC$I Ha MECTE CEeILCKOXO03IHCTBEHHBIX 3€MCJIb, II0 CpPaBHCHUIO C IIOCTOSAHHO
CYIICCTBYIOIUMU (B TCYCHHUEC pacCMaTpuBacMoOro BPEMCHHOI'O 0Tpe31<a) JiecCaMH BCTPCHACMOCTD
Solidago canadensis Beiire B 5,9 pasa, Acer negundo — 3,0 pa3a, Robinia pseudoacacia — 8 2,9 pasa.



B ropozckom u TexHOreHHOM JanamadTax, CylnecTBYIOIIEM ¢ cepeanHsl 19 Beka, o
CpaBHCHHIO C JICCHBIMU 3EMIISIMU, 3aCTPOCHHBLIMH B Oonee IIO3JHEEC BpEMs, BCTPEIAEMOCTDb
Solidago canadensis Beiiie B 4 pasa, Acer negundo — 1,5 pasa, Helianthus subcanescens
—B 8,1 pa3a, Robinia pseudoacacia — B 1,6 pasa, Parthenocissus quinquefolia — B 3 pa3a.

B cenbckoxo3siCcTBEHHOM J'IaH,I[I_Ha(l)Te, OCBOCHHOM €1I€ B 19 BCKC, I10 CPAaBHCHUIO C
CENbCKOXO03IHCTBEHHBIM .]'IaHI[H_Ia(bTOM, 06paaoBaBmeMc;1 Ha MECTe JIECOB B Oolee
no3jiHee BpeMsi, BetpeyaeMocTs Bhie Solidago canadensis — B 4,4 pasa, Acer negundo —
B 2,9 pasa, Helianthus subcanescens — B 7,4 pasa, Lupinus polyphyllus — B 4,4 pasa,
Robinia pseudoacacia — B 1,7 pasa.

Taxum O6paSOM, YCTAHOBJICHO BJIMAHUC  HUCTOPUHU 3EMIJICIIOJIB30BAaHU A Ha
pacripoctpanenue Solidago canadensis, Helianthus subcanescens, Lupinus polyphyllus,
Acer negundo, Robinia pseudoacacia. B crapoocBoeHHBIX JaHAmadTax BCTPEUACMOCTh
9TUX BUAO0B BO3PACTACT B pa3bl.

HccnenoBanusi  BBIIONIHEHBI TNpu  (pUHAHCOBOW  mojjepkke  bemopycckoro
pecmyonrkanckoro Gouaa GyHIaMEHTATbHBIX UCCIEAOBAHUN.

A. P. GUSEV, N. S. SHPILEUSKAYA

USING QGIS IN LANDSCAPE-ECOLOGICAL ANALYSIS OF
INVASIONS OF ALIEN PLANT SPECIES

In article results of the landscape-ecological analysis ¢ nomowwio QGIS of plant
invasion are considered. The distribution of 22 invasive species (Acer negundo L., Robinia
pseudoacacia L., Solidago canadensis L. and others) in the natural-anthropogenic
landscapes of the southeast of Belarus was studied.



