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Summary
The article presents studies of spatiotemporal transformations of cluster bioresource collections of the
“VNIALMI” arboretum park. Raster and vector multi-temporal maps of the spatial distribution of tree
and shrub plantings of the arboretum have been developed. The localization of territories most fre-
guently exposed to fires for the period from 2004 to 2023 has been identified. A cartographic basis for
the geodatabase of the bioresource collection of the arboretum of the Federal Scientific Center for
Agroecology of the Russian Academy of Sciences has been formed for the purpose of further restora-
tion and management.
Abstract

Introduction. Dendrology collections, including arboretums and arboretums, are significant ele-
ments of the natural and ecological framework of urbanized territories, performing the most im-
portant functional tasks: sanitary, hygienic, recreational, aesthetic, etc. Being involved in the pro-
cess of providing ecosystem services as a natural resource, arboretum collections experience signifi-
cant anthropogenic and techno genic impacts, which leads to inevitable qualitative and quantitative
changes. The relevance of assessing the spatial and temporal transformations of tree and shrub plan-
tations on the territory cluster arboretum park of the «VNIALMI» is due to the need to understand
the current situation in order to plan measures to restore the resource potential and maintain the fur-
ther sustainable development of the collection. Object. The objects of study are arboretum collec-
tions on the territory of the Volgograd cluster arboretum park « VNIALMI», located in the southern
part of the Sovetsky district of the city of Volgograd, with an area of 27.7 hectares (cadastral num-
ber 34:34:060061:10). M aterials and methods. The method of cartographic and aerospace monitor-
ing was used in the work. A retrospective analysis of the spatial transformations of the arboretum
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collection was carried out using ultra-high resolution satellite images obtained from the Google
Earth Pro service. Georeferencing of satellite images, their subsequent interpretation and calcul a-
tions of quantitative indicators were carried out in the Quantum GIS 3.18 geoinformation system.
For mapping tree and shrub plantations, the method of photo-evaluation was used. Results and con-
clusions. As aresult of the research, spatial and temporal transformations were revealed and the cur-
rent spatial distribution of the bioresource collection on the territory of the arboretum was deter-
mined. In accordance with the phenological phases of plant communities and the climatic features of
the study region, the optimal period was determined, from July to September, for obtaining initial
satellite images for deciphering tree and shrub plantations. In the process of mapping, geocoding
and photo standardization of data on the arboretum collection, raster and vector multitemporal maps
of the spatial distribution of tree and shrub plantations of the arboretum were developed. Quantita-
tive indicators of the spatial transformation of the collection are determined. A decrease in the area
of the territory occupied by tree and shrub plantations was established from 15.08 to 6.83 hectares
for the period from 2004 to 2023. The lowest area indicator was revealed - 4.75 hectares (17% of
the total area of the arboretum) — in 2015. The localization of the areas that were most often exposed
to fires during the studied period was determined. The localization of the areas that were most often
exposed to fires during the studied period was determined. The cartographic basis of the geodata-
base of the bioresource collection of the cluster arboretum park «VNIALMI» (FSC Agroecology
RAYS) for further restoration and management has been formed.

Key words: arboretums, arboretum collections, woody-shrub stands, spatial distribution of
stands, mapping, photoethal oning.
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VJIK 712.4:625.77
IMPOCTPAHCTBEHHO-BPEMEHHOM AHAJIN3 TPAHC®OPMAIINA
BUOPECYPCHOM KOJIJIEKIIMU KJIACTEPHOI'O JEHJIPOJIOTUYECKOI'O
ITAPKA «BHUAJIMMW»

B. B. BumnsikoBa, kanouoam ceibCKOX035AUCMBEHHbIX HAYK

1 . . .
DedepanvHblii HAYUHBIU YEHMP AZPOIKOA02UU, KOMUIEKCHBIX MEAUOPAYUT
u 3awumuoz2o necopassederuss PAH
2. Boneoepao, Poccuiickaa @edepayus

Hccneoosanus evinonnenvt no meme I'ocyoapcmeennozo 3adanun DedepaibHozo HAyUHO20
Uenmpa azpoIKoa02uu, KOMNIEKCHbIX MeUHOPAUUIL U 3auiumHo2o aecopazeeoenus PAH
«@opmuposanue nOIUPYHKYUOHANLHBIX KIACMEPHBIX 0eHOPOI0ZUYECKUX IKCROZUUUTL U UX PEHO-
eayuu 8 GuopecypcHule UCKYCCIEeHHble U 03eleHeHHble Tan0ulaymuble npOCMPancmea pexpea-
UUOHHO020 muna ¢ manoechvlx pezuonax Poccuuy (Pecucmpauuonnstii nomep: 121041200195-4)
¢unancuposanue Munucmepcmeo nayku u evicuiezo oopazosanusn Poccuiickoii @edepayuu

AKTYaJbHOCTb. [[eHIpOTOrnuecKre KOJUIEKIIMK, B TOM YHCIE JSHApPapUu U JEHIPOMNApPKH,
SIBJISTFOTCSI 3HAYUMBIMHU DJIEMEHTaAMHU TPHPOTHO-IKOJIOTHUECKOTO Kapkaca ypOaHM3UPOBAHHBIX TEp-
pUTOpHUH, BBIMOJHSIONIMMHA BaKHEUIINEe (DYHKIIMOHAIbHBIC 3aJ[a4i: CAHUTAPHO-THTUEHUYECKYIO,
PEKpEaMoHHY10, 3CTEeTUUECKYIO U JIp. byny4uu BOBI€UEHHBIMU B MPOIECC OKA3aHUS SKOCUCTEMHBIX
YCIYT B KaueCTBE MPUPOTHOTO pecypca, ACHAPOIOTHISCKIE KOJUICKIINH HCIBITHIBAIOT 3HAYUTE b-
HBIC BO3JICHCTBUSA aHTPOIIOTEHHOTO M TEXHOTCHHOTO XapaKTepa, 4TO MPUBOMAUT K HEW3OCIKHBIM Ka-
YECTBCHHBIM M KOJHMYECTBEHHBIM HU3MCHEHUSM. AKTYyalbHOCTh OIICHKH MPOCTPAHCTBEHHO-
BpPEMEHHBIX TpaHCQOpMaIiil APEBECHO-KYCTAPHUKOBBIX HACAXKIIEHUH HA TEPPUTOPUHU KIACTEPHOTO
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nenaponorudeckoro napka «BHUAJIMUW» oOycrnoBieHa HEOOXOAMMOCTBIO MOHUMAHHUS CIIOKHUB-
Hieiicst CUTyalluy B LENSIX [IJIaHUPOBAaHUA MEPONPUATUI JIsI BOCCTAHOBJIEHUS PECYPCHOTO TOTEHIIU-
aja ¥ MoJAepXaHus NajJbHEeHIIero ycTONIrMBOro pa3BuThs KouieKnun. O0beKTaMH HCCIIeI0BAHUS
SBIISTFOTCS ACHAPOIIOTHUECKHE KOJUIEKIINY Ha TePPUTOpUN BoNTorpaackoro KiracTepHOro AeHIPOIO-
rudeckoro mapka «BHUAJIMW» (PHL arposkonorun PAH), pacnonoxeHHOTO B 10)KHOU 4YacTH
Cogetckoro paifona ropoga Bonrorpana. Ilmomans 3emensHOro y4actka cocrtamisieT 27,7 ra, Ka-
nmactpoBbiii HOMep: 34:34:060061:10. MaTepuajbl 1 MeToAbl. B paboTe HCIIOIL30BANCS METON
KapTorpag0-adpoKOCMHYECKOTO MOHUTOPHHTA. PETPOCTIEKTUBHBIM aHajdn3 MPOCTPaHCTBEHHBIX
TpaHcopManuii ACHAPOKOJIICKIIUH TPOBOJWICS 1O CIIyTHUKOBBIM CHHMKAaM CBEPXBBICOKOTO pPa3-
perienusi, moilydeHHbIM ¢ cepBrca Google Earth Pro. ['eonpuBsizka ciyTHUKOBBIX CHUMKOB, ITOCII€-
JIyfomiee uX AemuprUpoBaHNE W PacueThl KOJIWYECTBEHHBIX IMOKa3aTelleld OCYIIEeCTBISINCH B I€0-
uHpopmanuronnot  cucreme Quantum  GIS 3.18. [lnga  kaprorpadupoBaHHS ~ JIPEBECHO-
KYCTapHUKOBBIX HaCXKIECHUH MCIONB30BaJICS MeTOX (hoTodTadoHHpOoBaHUs. Pe3ybTaThl H BBIBO-
abl. B pe3ynprare mpoBeAeHHBIX HCCIEAOBaHWNA OBUIM BBISIBICHBI MPOCTPAHCTBEHHO-BPEMEHHBIE
TpaHcopMaui W ONpeesieH0 COBPEMEHHOE MPOCTPAHCTBEHHOE pacipe/esieHue OnopecypcHon
KOJUIEKIIUU Ha TEPPUTOPHUH JeHApapus. B cooTBercTBHM ¢ (eHONOTHYeCKMMH (pa3aMHu pacTHTENb-
HBIX COOOIIECTB W KIMMATHYECKHUMH OCOOCHHOCTSMHU PErFOHA HMCCIENOBAHUS OBUT OmpenesieH Ol-
TUMAaJIbHBIA TIEPHOJ (C HIOJIS IO CEHTIOPH) MOJIyUYEHUS] UCXOJAHBIX KOCMOCHUMKOB AJIsl eI PHp O-
BaHUs IPEBECHO-KYCTAPHUKOBBIX HacaxaeHWi. B mponecce kapTorpadupoBaHusi, TeOKOAUPOBAHUS
1 (hOTOITAJTOHUPOBAHUS JAHHBIX O JEHAPOIOTHYECKOIN KOJUIEKIINH OB pa3paboTaHbl PACTPOBBIEC H
BEKTOPHBIE  pa3HOBPEMEHHBIE  KapThl  NPOCTPAHCTBEHHOTO  paclpeleleHus  JIpPeBEecHO-
KYCTapHHUKOBBIX HacaxkieHWil nenapapus. OmnpeaeneHbl KOJIMUECTBEHHbIE IMOKa3aTelu MpPOCTpaH-
CTBEHHOH TpaHC(OpMAINK KOJJIEKIIUA. Y CTAHOBICHO CHW)KCHHE IUIOIMIATN TEPPUTOPUH, 3aHATOU
JIPEBECHO-KYCTAPHUKOBBIMU HacaxkaeHusmu, ¢ 15,08 no 6,83 ra 3a mepuog ¢ 2004 nmo 2023 ropsl.
BrisiBiieH HanOoJiee HU3KUH TToKa3arenb mwioniaau — 4,75ra (17% ot oOuieit miomany aeHapapus) —
B 2015 roay. OnpeneneHa JIoKkanu3anus y4acTKoB, HanboJiee 4acTo MOBEPraBIINXCS BO3ICHCTBUIO
MO’KapoB 3a uccienoBaHHbd epuoa. ChopmMupoBana kaprorpadudeckas OCHOBa 0a3bl Te€OJaHHBIX
OuopecypcHOM KOJUIEKIIMM KJacTepHOTo AeHaposorndeckoro mapka «BHUAJIMM» (®HL arpo-
sxosioruu PAH) st qanpHERIIETo BOCCTAHOBIICHHS U YIIPABJICHUSI.

Knrwoueevle cnosa: oOenopapuu, Oenoponocuueckue  KOJNIEKYuu,  OpegecHo-
KYCMAPHUKOBbIE HACANICOCHUsl, NPOCMPAHCMEEHHOE PACNPeOeieHUe HACANCOeHUU, Kapmo-
epaghuposanue, pomosmanoHuposanue.

HutupoBanue. Bumnskosa B. B. IIpocTrpaHcTBEeHHO-BpEeMEHHONM aHaiu3 TpaHcopmaimu Ouope-
CYpCHOH KOJIIEKIUM KJIacTepHOro aeHuaposoruueckoro napka «BHUAJIMW». Hzeecmus HB AVK.
2023. 4(72). 102-112. DOI: 10.32786/2071-9485-2023-04-10.

ABTOpCKMIi BKJIaJ. ABTOp HACTOAIIETO MCCIEAOBAHUS cOOpan Marepual, MpOoaHAIN3UPOBAT JaHHBIE U
HAaIKCAall pyKOIHUCh.

KondgauxTt unrepecoB. ABTOp 3aBISIET 00 OTCYTCTBUU KOH(IINKTA HHTEPECOB.

Beenenne. Kosnekuuu qpeBeCHbIX pacTEHUi, B TOM YHCIIE JEHAPAPUU U AEHIponap-
KM, TIO-TIPEKHEMY OCTAOTCS BaXKHBIM KOMIIOHEHTOM IPUPOTHO-IKOJIOTMYECKOTO KapKaca yp-
00- 1 arponanamagdTOB, UMEIOIIUM TaKKe OOJIbIIOE HayuyHOE, M03HAaBaTeIbHOE U 00pa3oBa-
TEeJIbHOE 3HaueHHe. JleHpoIorniyecKkue KiacTepHble 00pa3oBaHMs B TOPOJICKOM MH(pacTpyK-
Type BBIIOJHIIOT PSAA BOXHEWIIMX (YHKIMOHAJIBHBIX 33Jay: CaHUTAPHO-TUTMEHUYECKYIO,
PEKpEallMOHHYI0, J3CTETHYECKYyr0 H Jp. IIpm 3TOM Ha BCe D3JIEMEHTBl NPUPOIHO-
HKOJIOTHUECKOT0 Kapkaca ypOaHU3MPOBAHHBIX TEPPUTOPHUI OKa3bIBaeTCs HEU30€XKHOE OTpH-
LaTeJIbHOE BO3/AEHUCTBHE, HAHOCUTCS YIEepO 3amacaM M KauyecTBY OMOTBI, CHUXKAETCS yCTOM-
YUBOCTb DKOCUCTEM, YTO, B CBOK O4YEpE]b, MOHMKACT BO3MOXKHOCTHU JEHIPOJOTHMUECKUX
KOMILJIEKCOB B BBINOJIHEHUM BbIICO3HAUCHHBIX (QyHKIMN. TakuM oOpa3om, 4eIoBEK HEmo-
CPEICTBEHHO HCIOJB3YET OINpeNeEHHBINA MPUPOAHBIA (JIecHOMU, ManAmadTHEIN) pecypc, Ko-
TOPBI NPU OTPAHUYCHUH BEJIUYHMH BO3JEHCTBUSA MOXKET BOCCTaHABIMBAThC. COINIACHO JKO-
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JIOTUYECKOHN Ki1accu(UKaluK MPUPOJHBIX PECYPCOB TaKOW pecypc ucyepraeM U BO30OHOBIIS-
€M, HO IIpU YCIIOBUM COXPAHEHUs IKOCHCTEM B YCTOWYMBOM COCTOSIHUM. JleHIpapuu U JEH-
pOIapKy B YCJIOBUSX MAaJIOJNIECHBIX PETMOHOB Poccuu SBISIOTCS NMPEUMYIIECTBEHHO HCKYC-
CTBEHHBIMH OOpPa30BaHUSIMH, COOTBETCTBEHHO, 3TOT PECypC HEOOXOAMMO BOCHOIHATH U
HapaluBaTh 4eJI0BEKOM HCKyccTBeHHO (CemeHtoTHHA | JIp., 2015).

B cBsi3u ¢ HEOOXOIUMOCTHIO TOHUMAHHS CJIOKHBILEIHCS CUTYalluH, a TAK)KE TUIAHUPO-
BaHUs MEPONPUSTUNA Ui BOCCTAHOBJICHMSI PECYpPCHOIO MOTEHILMAIa U MOJICpKaHUS Najlb-
HEHUIIEero yCTOMYMBOIO Pa3BUTUS JIEHIPOJIOIMYECKUX KOJUIEKIMH aKTyaJdbHbIM CTaHOBUTCS
MOHHUTOPHUHT, B TOM 4YHCII€ MPOBEJICHUE NEPUOJAMYECKON HHBEHTApU3allMU, BKIIOYAIOUICH
KOMIUIEKCHYIO OLIEHKY COCTOSIHUSI MHTPOAYKLIMOHHOTO pecypca.

BonbmnHCTBO HAayyHBIX PabOT MOCBSIIEHO U3YYCHHIO U OLIEHKE COCTOSIHHUS OTIENb-
HBIX BMJIOB HHTPOIYLIEHTOB Ha TEPPUTOPUH ACHIPAPUS, UX PENPOTYKTUBHBIX CIIOCOOHOCTEH,
ycroitunBocTu. [IpencraBneHsl paboThl OOIIEro XapakTepa O COCTOSHHMU ACHAPOMIOPH U
BIMSHUM HA Hee JKoyiormueckux ycnoBui [4, 9, 10]. HMccmenoBanusi mpoCTpaHCTBEHHO-
BPEMEHHBIX TpaHCHOpMAIUil IEHIPOIOTHUYECKUX KOJIJICKIUH, B TOM YHCIIE MX OLIEHKH B pe-
TPOCHEKTHBE, a TAK)KE I€ONO3ULMOHUPOBAHUE U KapTorpadupoBaHNUE HACaXICHUN Ha TeppU-
TOpUU ACHIIpapusi HUKOTa paHee He MPOBOIMIIUCE.

[lenbto [1aHHOTO MCCIENOBAaHUS SIBJSETCS INPOCTPAHCTBEHHO-BPEMEHHOM aHaIU3
TpancopMaluii U onpeneacHe COBPEMEHHOTO MPOCTPAHCTBEHHOTO pacrpeaeneHus: ouope-
cypcHOM Kosuiekuuu Ha Teppuropun aerapapus «OHIL Arposkonoruu PAH».

Marepuanbl 1 MeToabl. OObEKTaMH UCCIEOBAHUS SBIISIOTCS ACHAPOIOTUIECKUE KO-
JIEKUMU Ha TeppuTtopur Bosrorpanackoro kinacrepHoro neHaposnorudeckoro napka BHUAJIMU
(®HLI arposkonorun PAH), koTopslii Hayan cozaaBatses ¢ 1962 rona moa pykoBOACTBOM IPO-
deccopa I1. . Yepnssckoro. dennpapuit BHUAJIMU Obut 3amokeH mo reorpaduyeckoMy
NPUHIIMITY, METOJOM POJOBBIX KOMIUIEKCOB Ha KOMIUIEKCHBIX CBETJIO-KAIITAHOBBIX CPEIHECY-
rMHUACTBIX nouBax (CemeHtotuna, 2013). B aAMUHUCTpaTUBHOM OTHOIIEHUH YYacCTOK, 3aHSTHIN
JIeHapapueM, otHocuTes K CoBETCKOMY pailloHy ropoja Bomrorpazaa, ero miomans COCTaBIsET
okoso 27,7 ra. C 3anaiHON, BOCTOYHOM M CEBEPHON CTOPOH Y4acTOK OIpaHU4Y€H aBTOMOOUJIbHBI-
MH MarvucTpajsiMH, C FO’)KHOM CTOPOHBI IIPUMBIKAET K TEPPUTOPUH, 3aHATON IMIIEpPMapKeTaMHd U
TOProBbIM LIEHTPOM. B reoMopdo10rnyeckomM OTHOLIEHUH N3ydaeMasi TEpPUTOPHST TPUHAIEKUT
K IpaBoOepeKHOMY JIEHYAlIMOHHOMY CKJIOHY peku Bouru, B mpezenax 10ro-BoCTOYHOMN 4yacTH
[TpuBOMKCKONM BO3BBIIEHHOCTH C MHTEHCHBHBIM OBPa)KHO-OAlOUHBIM pacuieHeHueM. Penbed
UCCIIElyEMOM TEPPUTOPHH TOJIOTO-PAaBHUHHBIM, OCIOKHEH HAIMYMEM HEOOJBIION YaCTUYHO 3a-
CBITIAHHOW OaJIKy, TIepeceKaroNIen ACHIPApHiA, C 3amaaa Ha F0r0-BOCTOK, C PACKPBITHEM B PEKY
Bonry. [1ouBb! puposHbIe c1ab0U3MEHEHHbIE KAllITaHOBbIE TUIIMYHBIE U COJIOHLIEBATHIE, a TaK-
e CTPaTO3eMbl CBETJIO-TYMYCOBbIe B JHHUIIAX Oanok [1]. HeGmarompusiTHbie KIMMaTHYECKHE
YCJIOBUS SIBJISIOTCS TJIABHBIM JIUMUTHPYIOIUM (DAKTOPOM, OMPEAENISIONIUM BO3MOKHOCTh BBIpa-
IIMBaHMSI APEBECHO-KYCTApPHUKOBBIX pacTeHuit [2, 10].

OnepaTuBHYIO, a TaKKe PETPOCIEKTHBHYIO HH(OPMAIMIO O COCTOSIHUM M HPOCTpaH-
CTBEHHOM pa3MellleHHH JACHAPOKOJUIEKIINN Ha UCCIeIyeMON TEeppUTOpUH C TpeOyeMoil neranb-
HOCTBIO U Pa3peLIEHNEM COJEpKAT JAaHHbIE TUCTAHIIMOHHOrO 30HaupoBaHus 3eMiu (/[33). Oc-
HOBHOW COCTAaBJISIFOILIEH TaKUX HCCIENOBAHUM sBIsieTCsl KapTorpadupoBaHue JaHAmA(TOB MO
CepusIM pa3HOBPEMEHHBIX KOCMUYECKHX CHUMKOB Ha 0a3e mporpamMHoro obecrieuenus QGIS.
MO3BOJISIFOIIEE OCYLIECTBIISTH OLIEHKY COCTOSIHUSI M IMHAMUKY M3MEHEHHMH MPOCTPAHCTBEHHOI'O
pacnpenenaeHusl THTPOLYKIIMOHHBIX PECYPCOB JEHAPOIOTMUECKUX KOJIJIEKLINH.

B paGote ucnomnp3oBaics MeTon KapTtorpado-a3poKoCMHUYECKOTO0 MOHUTOpHUHTA. Pe-
TPOCTIEKTUBHBIM aHAJIN3 IPOCTPAHCTBEHHBIX TpaHCHOpMAIHMA JEHIPOKOJIIICKIIMHA TPOBOIUIICS
MO0 CIYTHUKOBBIM CHHMMKAaM CBEPXBBICOKOTO pa3pellieHusl Pa3JIMYHBIX JIET, MOJYYEHHBIX C
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cepsuca Google Earth Pro. 'eonpuBsizka CIyTHUKOBBIX CHUMKOB 110 0a30Boi kapte Google u
nocjienyomee ux IemupUpOBaHUE OCYIIECTBISUINCh B T€OMH(DOPMAIIMOHHOW CHUCTEME
Quantum GIS 3.18. PacueTbl KOJIMYECTBEHHBIX MOKa3aTeIeH TUIONIAJAeH YYacTKOB IPOU3BO-
quauck B cucteMe Quantum GIS 3.18.

Jns xaprorpadupoBaHus IpeBECHO-KYCTApHUKOBBIX HACAXKICHUN HCIOJIL30BAJICS Me-
TOJl (POTOAITATTOHUPOBAHUS, KOTOPBIA CTPOUTCS HA CPAaBHEHUH KOMIUIEKCA XapaKTEPUCTHUK (Ta-
OapuTsl, popma, pakTypa, TEKCTypa, IBET U T.I1.), ONMPEAETIAEMBIX IO KOCMOCHHUMKAM, C HaTy-
paJbHBIMU TapaMeTpaMu HCCIeNyeMbIX O0BEKTOB. VMcronb3yemas METOIUKa, OCHOBaHAa Ha
npemiokeHHo b. B. BuHorpagoBeiM TEXHOJOTHH, M TTONyYHIIa pa3BuTtue B padorax K. H.
Kymuka, B. I'. FOdepesa [3], A. C. Pynesa (PyneB u np., 2010), H. H. Tapanosa (Tapanos,
2021) u ap. [13].

Pesyabrarel M ux o0cyxkagenme. Jlnsg xaprorpagupoBaHHUS  JPEBECHO-
KYCTapHUKOBBIX HaCaXJICHUN Ha TEPPUTOPHUH JACHIpApUs ObLIU U3y4EHBI KOCMO- U a3podo-
tocHuMKH ¢ 2004 1o 2023 ronbl, pa3menieHable Ha cepBepe Google Earth. Beibop ncrou-
HUKa 00YCJIOBJICH, B NIEPBYIO OYepelb, BBICOKON CTENEHBIO Pa3peIIeHHs] CHUMKOB, a TaKXke
BO3MOYKHOCTBIO peTpocieKkTuBbl. KocmocHumok 2004 roga — Hanboiiee paHHUMN, U3 JOCTYII-
HBIX MCTOYHHMKOB, 00JaJAIOIIMA TOCTATOUYHBIM Ka4eCTBOM JJii BO3MOXKHOCTH JAemudpupo-
BaHUs. Jls perieHust ucciie1oBaTeNbCKUX 3a/1a4y OblIM OTOOpaHbl KOCMOCHUMKH, COOTBET-
CTBYIOLIUE CJIEAYIOLUM KPUTEPHUSM: CheMKa MPOXOJujia B CE30H BEreTalud pacTEHUH U B
0e3001auHbIi MTEPHOJ]; CHUMKH JIOJDKHBI OBITH BBITMIOJIHEHBI B TIEPUOJT C HIOJS 1O CEHTSIOPb
Mecsibl. BeiOop MecsieB ChbeMKU JIUMUTUPOBAH (PEHOIOTUYECKUMH (Da3aMu pacTUTEIbHBIX
COOOIECTB M KIMMATHUYECKUMU OCOOCHHOCTSIMH PETHOHA HMCCIEAOBaHUA. B ycnoBusx 3a-
CYLIUTMBOTI'O JIeTa, XapaKTepHOro i ropoja Bonrorpana, Ha 03eJ1eHEHHbIX 00BEKTaX, MPH
OTCYTCTBUHM TOJIMBA, TPABSIHUCTBIN IMOKPOB YK€ MPAKTUYECKU BBICHIXAET MOJI BO3AEHCTBUEM
BBICOKUX TEMIIEPATYp, IPU ITOM IPOEKIMH KPOH AEPEBBEB U KYCTAPHUKOB KOHTPACTHO BbI-
JEJSIIOTCS 3€JI€HBIM TOHOM Ha (POHE OXPHUCTHIX OTTEHKOB YYAaCTKOB C OCTaTKaMM TPAaBSIHH-
CTOTO MOKPBITUS U OTKPBITBIM TPYHTOM.

Ha ocHoBe 0TOOpaHHBIX KOCMOCHUMKOB BBIIIOJIHEHBI Pa3HOBPEMEHHBIE KOCMOKApTHI
uccienyemoil Teppuropuu. PazpaboTaHbl KapThl MPOCTPAHCTBEHHOT'O paclpeieeHus Jpe-
BECHO-KYCTapHHUKOBBIX HacaXk/IeHUH Ha Tepputopuu aeHapapus B 2004, 2017, 2019, 2022 u
2023 rogax (pucyHok 1). KocmocHumok, natupoBaHHbIi 4-M Mast 2023 roja, HE COOTBET-
CTBYET KPUTEpHUSAM O0TOOpa, TEM HE MEHEE OH ObLI BKIIIOUEH B HUCCIIEIOBAHUE C LIETbIO MOBBI-
LIEHHs] YPOBHS aKTyaJlM3alliN Pe3yIbTaTOB.

PerpocniekTuBHBI ~ aHaNW3  MPOCTPAHCTBEHHOI'O  paclpefieNieHus  JAPEeBECHO-
KYCTapHUKOBBIX HACAXJIEHUW Ha TEPPUTOPUM JEHIpapusi MO3BOJMUI BBIIBUTH JTUHAMUKY
TpaHcGopMaliK JASHIPOIOrHUYeCKON KOJUIeKIMH. TeppuTopuanibHO HacaXJeHUs pacrojara-
JMCh MPEUMYIIECTBEHHO B CEBEPHOM M CEBEPO-BOCTOYHOM yacTAX JIEHApapHsi, YTO 00YCIOB-
JIEHO OCOOEHHOCTSIMH penbeda U uctopuei ocBoeHus Teppuropuu. FOro-3amanHasi 4acTh
TEPPUTOPUH OT/EICHA OANKON M MpPEJCTaBIseT COOON OTKPBITHIA CTEMHON Y4acTOK, IPaKTH-
yecku 0e3 JIpeBeCHO-KYCTapHUKOBBIX HacakaeHHi. Cepbe3Hble U3MEHEHHs] TPOCTPAHCTBEH-
HOTO pacmpesieNieHHs] HaCaKACHUN Ha TeppuTopuu otMevaroTcs ¢ 2015 roga. Beimags! ¢puk-
CHUPYIOTCSI, TPEUMYIIIECTBEHHO, B CEBEPHOU M CEBEPO-BOCTOUHOM HacTsX. [edhopmarum otme-
YarOTCsI TAK)KE U B F0)KHOW 4acTU ACHIpapusl.

B 2004 rony xoymexkuus AeHApapHs €€ HaXOAWIACh B YJIOBIETBOPUTEIBHOM COCTO-
AHUMA (COTJIaCHO OTYETaM M OIIMCaHWSAM OYEBMJLEB) M 3aHMMAala y4YacTOK IIJIOLIAAbIO
15,08 ra, uro cocraBnsieT 54% ot Bceil uccneayeMoit Tepputopun. B nepuon ¢ 2004 roga no
HacTosIee BpeMs (UKCUPYETCss CTAaOUIIBHBIN TpeHJ Ha CHWKCHME IUIOLIaIH, 3aHATOU Jpe-
BECHO-KYCTapHUKOBBIMU HACAKICHHUSIMH HAa TEPPUTOPUH JECHIAPApHS (PUCYHOK 2).
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Pucynok 1 — Jlunamuka TpanchopManui JeHIPOIOTHUECKON KOJUIEKIIUHY Ha TEPPUTOPUH ACHAPApUs
«®HII Arposxonoruu PAH»: mpoctpancTBeHHOE pacnpeneneHue B nepuona ¢ 2004 mo 2023 rofsr
Figure 1 — Dynamics of the transformation of the arboretum collection on the territory of the
arboretum of the Federa Scientific Center of Agroecology of the Russian Academy of Sciences:
gpatia distribution in the period from 2004 to 2023

i5.08
5, ra
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Top 2004 =007 2015 019 SOR2 023

Pucynok 2 — JIlnHamuka H3MEHEHHS TUTOIIAIH, 3aHATOH TPEBECHO-KYCTAPHUKOBBIMU HAaCAKICHUSIMH
Ha Teppuropun neHapapus ¢ 2004 mo 2023 rr.
Figure 2 — Dynamics of changesin the area occupied by tree and shrub plantations on the territory of
the arboretum from 2004 to 2023

B 2007 rongy mnomaap y4acTtka, 3aHSATOTO JEPEBBIMU U KYCTapHUKAMH COCTaBHIIA
13,9 ra, T.e. 50% oOuieit mnomaau aeaapapus. B 2015 roay 3aduxcupoBaHo pe3koe cokpa-
nienne kosutekuuu Ao 4,75 ra (17%), B 2019 roay cutyanus octaercsi MpakKTHUECKU 0e3 H3-
MeHeHuit — 4, 96ra. B 2022 rony ¢ukcupyercs HEOOJNBIIOE TOBBIIICHHE TOKA3aTeNs JI0
7,252 (26%), B 2023 Toay ONATH MPOUCXOIAT H3MEHEHHS B CTOPOHY yYMeHbIeHus — 6,83 ra.
Takum 00pa3om OanaHC MEXIY O3CJICHCHHOW TEPPUTOPHEH M OTKPHITHIMH ydacTKaMH CTa-
OMJIBHO CMEIIAeTCs B MOJIb3Y MOCIEAHNUX (PUCYHOK 3).
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Pucynok 3 — bamanc MexIy ydyacTKaMH, 3aHATBIMH JEHIPOJIOTHUECKON KOJUIEKIIUEH H OTKPBITBIMU
y4acTKaMu Ha TeppUTOpUH AeHapapus B nepuoa ¢ 2004 mo 2023 rr.
Figure 3 — Balance between the areas occupied by the arboretum collection and open areas on the
territory of the arboretum in the period from 2004 to 2023

TpaaumoHHO PUYMHON AETPaalliii TOPOJICKUX HACAXKICHUH BBICTYIAIOT (DAaKTOPHI aK-
TUBHOI'O aHTPOIION€HHOI'O W TEXHOIEHHOro Bo3zeicTBus. 1o Marepuanam uccinenoBaHus MOKHO
KOHCTaTUPOBATh Pe3y/IbTaThl HEraTUBHBIX BO3JEUCTBUH ((pakTOphI U yrpo3bl) Ha IEHIPOJIOruye-
CKHE KOJUJIEKIIMY B TEUEHHE JJIUTENBHOrO nepuoja. K HuM oTHocUTCS Aerpaiaiys pacTUTEIbHO-
ctu — 1 dy3HOe U KypTUHHOE YChIXaHUE I€PEBbEB M KYCTaPHUKOB BCIIE/ICTBUE HEAOCTATOYHO-
IO OpOIIEHHS U BBITANTHIBAHMA MOYBBI. 3arps3HEHHE BO3JYIIHOrO OaccelHa, YTO XapaKTepHO
JUISI COBPEMEHHOM YpOaHU3UPOBAHHOM CpElbl U HANPSMYIO CBSI3aHO C BO3JICHCTBHEM BBIOPOCOB
ABTOTPAHCIIOPTOM (OOBEKT PACIIONOKEH MEXIy ABYMS TOPOJICKMMH aBTOMAarucCTpayisiMu). YCy-
ryOJIEHUIO TIPOOJIEMHBIX CUTYAllUi, HE CBSI3aHHBIX C COCTOSTHHEM OKPYKAroIIel MPUPOTHON Cpe-
JIbI, CTIOCOOCTBYET OTCYTCTBHE AJIEMEHTOB MH(PPACTPYKTYPHI M OJIArOyCTPONCTBA — OTPasKICHUINA
u OydepHOIi 30HBI, @ TaKk)Ke BO3PACTAOIIME TEMITbl 3aCTPOMKH MPUIICTAIOIINX pailoHOB. B pe-
3ynbTaTe HaOMI0JaeTcs MOBBIIIEHHE HECAHKIIMOHUPOBAHHOIO PEKPEAIMOHHOTO HCIOIb30BAHMS
Y, KaK CJIEJICTBHE, 3aMyCOPEHHOCTb TEPPUTOPHH, BAaHAAIM3M, Mokapsl [11, 12].

PerpocniekTuBHBIM aHaNNU3 KOCMO(POTOCHUMKOB TO3BOJIUI BBISIBUTH U ONIPEJEIUTH JIO-
KaJIM3alMi0 U IJIOUIa(b JaHAMAPTHBIX M0XKapoB, NIPOUCXOJUBIINX HA TEPPUTOPUHU JEHIpa-
pust 3a nocieanue 20 set. IMeHHO nokaphbl IBUINCh IPUYMHOM CyIeCTBEHHOH nedopmaiun
KOJUIEKIIH, OTPAXXCHHON B MaTepuajax IPOBEIEHHOIO UCCIENOBaHUA. Tak pe3KoMy COKpa-
HICHUIO TUIONIA/IN, 3aHUMAeMOU Kosuiekiuen nenapapus B 2015 romy, mpeamecTBoBain 00-
IMpPHBIE HU30BBIE TTOXKaphl B 2014 rony (pucyHok 4).

= £ = 3877 T = J ¥ = TS TEST,
"-'ﬁ'f i | k £

I — rpanmuna aexapapus / arboretum border; 5 1.0 y4acTku noxapuiy / fire sites

Pucynok 4 — KapTs! nanamag THBIX TI0XKapoB Ha TEPPUTOPHU ACHAPAPUS, BBISIBICHHBIX 110
PETPOCTIEKTUBHBIM KOCMOCHUMKaM: 1 —2014r., 2 —2016r., 3 —2020r.
Figure 4 — Maps of landscape fires on the territory of the arboretum, identified by retrospective
satdliteimages: 1 — 2014, 2 — 2016, 3 — 2020.

108



*pkik H3BECTHA *¥¥%¥

HHXHEBOAXXCKOI'O ArPOYHHBEPCHTETCKOI'O KOMIIAEKCA:
HAYKA H BBICIIEE IPO®PECCHOHAABHOE OBPA30BAHHE

N 4(72), 2023

Ha pucynke 4 npencraBieHbl KapThl [10KapOB, BBISIBIEHHbIE HA KOCMOCHUMKax 2014,
2016 u 2020 romos. Ilnomaan y4acTkoB, MOJBEPTIINXCS TOPEHUIO (BBIICICHBI JKEJITHIM IIBE-
TOM) COCTaBHJIM COOTBETCTBEHHO: 12,9 ra; 1,2 ra; 2,4 ra.

AHanu3 apXUBHBIX KOCMOCHUMKOB TOKa3all, yTo B 2017 roay Ha TeppuTOpUH ACHApA-
pHUsl IPOUCXOWIN MPOJIOJIKUTENbHBIE OOIIMPHBIE HU30BBIE MOXAphl B TEUEHUE aBrycTa U
CEHTSIOps MecsIIeB (PUCYHOK 5).

06.08.2017  14.08.2017

Pucynok 5 — KocmocHumMkn Tepputopun aeHapapus 3a 2017 rof, Gpukcupyromye Npo1obKUTeTbHbIE
06HII/IpHLIe HHU30BBIC ITOXKAPhbI.
Figure 5 — Space images of the arboretum territory for 2017, fixing long extensive ground fires

CymmapHas miomaas BbIrOpeBilel Tepputopun nenapapus B 2017 rogy coctaBuia
17,14 ra (pucyHok 6). Beero 3a nepuon ¢ 2004 no 2023 rozs! 1o pe3ysibraTaM reouHgpopma-
IIMOHHOT'O aHaJM3a COBOKYITHAs IJIOLIA](b TOPEHUs cocTaBuia 33,8 ra, 4To MpeBbILIAET IUIO-
maab camoro feHapapus B 1,22 pasa.
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— Tmernas, asepnarmca rpmere 8 3017 ruay — — s o e
PucyHok 6 — YuacTku, Ha KOTOPBIX BhIsiBIie-  PUCyHOK 7 — YuacTku neHapapus, Tpancop-
HbI CJICAbI JIaHZ[H.Ia(I)THLIX IMOXXapoBs, 3a(b1/n<— MHPOBAHHBIC JIaHl[H.[a(i)THHMI/I noxxapamu

cupoBaHHBIX B TeueHnue 2017 roga Figure 7 — The arboretum areas transformed by
Figure 6 — Areas showing traces of landscape landscape fires

fires recorded during 2017
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CpenctBamu reonH(OPMAMOHHOTO aHAIM3a HA TEPPUTOPUU JCHIPAPUS ObLTH BBISIB-
JICHBI BCE YYaCTKH, Ha KOTOPBIX (PUKCUPOBAIKCH CJEIbl MOXKAPOB 33 UCCIIEAOBAHHBIN MEPUO/,
ux obmras iomaas cocrapuna 21,76 ra, 1.e. 80% Bceil Tepputropun naeHapapus (pUcyHok 7).
LlenTpanbHas 4yacTh TEPPUTOPUHU HaUOOJIEE YACTO OKa3bIBaJlach MOJBEpKeHa ropenuto. [lio-
11aJlb YY4aCTKOB, Ha KOTOPBIX MOXapbl PUKCUPOBAIKCH OT 2-X U Oojee pa3, B COBOKYMHOCTH
coctaBsieT 7,48 ra, 1.e. 27% oT 001Iel MI01aau ASHAPONapKa.

[Ipsimast 3aBUCHMOCTh WU3MEHEHUS IUIOMIAAM KOJUICKIMHU OT MHPOTCHHOW CUTYyalluu
npezcTaBieHa Ha rpaduke HIbKe (PHCYHOK 8).

15.08

o1, 20HME 2007 2014 215 e 07 2019 2020 2022 FlivE

W5 HONABHLHA, T3 W5 noHERae, 1a

Pucynok 8 — J/lunamuka TpancqopMaiiuy IIoMaau JSHAPOIOTHISCKOM KOJUICKIIUN
B 3aBHUCUMOCTH OT IIOXKapOB
Figure 8 — Dynamics of transformation of the area of the arboretum collection depending on fires

MHoOrouucaeHHble MOXapbl, MPOUCXOJUBIINE HA TEPPUTOPUHU JEHAPAPUS, SBISIOTCS
CaMoOH CyIIIeCTBEHHOM MPUYUHON COBPEMEHHOH nedopmannu JeHAPOTOTHIECKON KOJUIEKIIUH.

BuiBonbl. B pesynbpraTe mpoBeieHHBIX HCCIEIOBaHUN OBLIM BBISIBICHBI MPOCTPAHCTBEHHO-
BpEMEHHbIe TpaHC(HOPMAINH U OTIPEAEIICHO COBPEMEHHOE TIPOCTPAHCTBEHHOE pacIipeieieHne Onope-
CYPCHOM KOJUIEKIIUHM Ha TEPPUTOPUH JACHJpapus. BblJI0 yCTaHOBIEHO, YTO B COOTBETCTBUU € (peHOII0-
THYCCKHUMH q)a3aMI/I PaCTUTCIBbHBIX COO6H_ICCTB A KJIMMAaTHYECKUMHA OCOOEHHOCTIMU peruoHa uccie-
JIOBaHUS, [T JeIUPPUPOBAHUS IPEBECHO-KYCTAPHUKOBBIX HACAXKICHUH B KAU€CTBE UCXOTHBIX IIEJIe-
0006pa3H0 BLI6I/IpaTL KOCMOCHHUMKH, ITOJYYCHHBIC B IICPUOJ] C UIOJIA 110 CGHTH6pI: MCECCAIIBI. B mnpounec-
ce kaprorpadupoBaHusi, TEOKOAUPOBAHUS W (HOTOITAJOHMPOBAHUS JAHHBIX O JCHAPOJOTHUCCKOM
KOJICKIIN ObLIH pa3pa60TaHLI PaCTpOBLIC U BEKTOPHBIC PA3HOBPEMCHHBIC KAaPThl IPOCTPAHCTBEHHO-
IO paclpeneseHuss JpEeBECHO-KYCTaPHUKOBBIX HACAXICHUM JEeHApapus. Y CTAaHOBIEHO, YTO 34 UCCIIe-
nyemblit mepuon, ¢ 2004 mo 2023 rr., MpoOU30IIIO CYIIECTBEHHOE CHI)KEHHE TUIOIIAIU TepPUTOPHH,
3aHITON PEeBECHO-KYCTApHUKOBBIMH HacaxaeHusMu: ¢ 15,08 no 6,83 ra. Hanbonee Hu3kuii mokaza-
Tenb OblT BeIsiBIEH B 2015 roxy — 4,75 ra, uto coctaisietr 17% oT oOmiel riomany AeHapapus. AHa-
JIN3 apXUBHBIX KOCMOCHHUMKOB I1OKa3aJl, YTO OCHOBHOH HpH‘lHHOﬁ STHX U3MEHEHHH SABJIAIOTCSA MOXKa-
pbl. OOpaboTKa pe3ynbTaToB, MoMy4eHHBIX B Xone ['MC-ananu3a npocTpaHCTBEHHBIX JaHHBIX, TO3BO-
JinJia BbISIBUTH JIOKAJIM3alIUI0 YYACTKOB, HauboJIee YacTo noABECPraBIINXCs BOSﬂeﬁCTBHIO IMOXapoB 3a
uccleToBaHHbId Tepro]i. COOTBETCTBEHHO, 3TH TEPPUTOPUH TPEOYIOT OCOOEHHOTO BHUMAHHUS NPU
OXpaHC U MPOBCACHUN HpO(i)I/IJ'IaKTI/I"IeCKI/IX MMPOTUBOIIOXXAPHBIX MCpOHpHSITPIfI.

[TosydeHHbIe pe3yabTaThl MO3BOJISIOT CHOPMHUPOBATH KapTOrpaUUECKyrd OCHOBY 0a3bl I'eo-
JaHHBIX OnopecypcHod koyuekuuu neHapapus @HL Arposkomorun PAH c¢ nensio ganbHeiniero
BOCCTAHOBJICHUS U YIIPABJICHUA.

Conclusions. As aresult of the research, spatial and temporal transformations were revealed
and the current spatia distribution of the bioresource collection on the territory of the arboretum was
determined. It was found that in accordance with the phenological phases of plant communities and
the climatic features of the study region, for the interpretation of tree and shrub plantations, it is advis-
able to choose satellite images obtained in the period from July to September as initial ones. In the
process of mapping, geocoding and photo standardization of data on the arboretum collection, raster
and vector multitemporal maps of the spatial distribution of tree and shrub plantations of the arbore-
tum were developed. It was established that during the study period, from 2004 to 2023, there was a
significant decrease in the area of the territory occupied by tree and shrub plantations: from 15.08 to
6.83 ha. The lowest indicator was revealed in 2015 — 4.75 hectares, which is 17% of the total area of
the arboretum. Analysis of archival space images showed that the main cause of these changesisfires,
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the direct dependence on which is shown in the Figure 8. The processing of the results obtained in the
course of the GIS analysis of spatial data made it possible to identify the localization of the areas that
were most often affected by fires during the study period. Accordingly, these areas require specid at-
tention in the protection and implementation of preventive fire prevention measures.

The results obtained make it possible to form a cartographic basis for the geodatabase of the
bioresource collection of the arboretum of the Federal Scientific Center of Agroecology of the Russian
Academy of Sciences for the purpose of further restoration and management.
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Abstract
Introduction. According to the results of statistical data in the Volgograd region, the area under
potatoes has increased by 877.05 hectares since 2022 and amounted to 3906.95 hectares in 2023.
The current trend allows us to judge potatoes as the most popular, often found in the diet product.
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