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IIpenucaosue

CrpemuTENbHOE Pa3BUTUE aIPOKOCMUYECKUX CPEICTB 30HIMPOBAHUS IIOBEPXHOCTH 3EMIIH, a
TaKXe JOCTYHNHOCTb 3THX JAHHBIX OKa3bIBAa€T OIPOMHOE BO3JEHCTBHE Ha HEOOXOIUMOCTb COBEp-
LIEHCTBOBAaHUS METOJI0B M3Y4YEHMsI JIECOB U JIPYTrUX Ha3eMHbIX 3KocucTeM. [lonb3oBaTensm Tpedy-
IOTCSI HE TOJIBKO MCXOJHbIE JUCTAHI[MOHHBIE JJAHHBIC, HO U C€30HHbIE KOMIIO3UTHBIE H300pakeHUs
(BecHa, JIe€TO, OCEHBb) Ha OOJIBIIINE TEPPUTOPHUHU, a TAK)KE METOJBI MX TEMAaTHUECKOH o0paboTku. B
UCCIIeIOBaHUSIX OMOpa3zHOOOpa3usl JECOB UCIOJb3YIOTCS MaTepUaibl ChbeMOK OECHWIOTHBIX JieTa-
tenbHbIX ammnaparoB (BI1JIA), HazemHble BEIOOpOUYHBIE T€0OOOTAHNYECKHE M TaKCAIMOHHBIE OIUCA-
HUs. Borpockl KOMIUIEKCHOM 00pabOTKH Pa3sHOBPEMEHHBIX M PAa3HOCE30HHBIX CITYTHUKOBBIX JaH-
HBIX, a9pO(POTOCHEMKH U Ha3eMHOW MH(POPMALIUHU SBIAIOTCS aKTYaJIIbHOM 3ajaueil /i OUCKa MH-
(GOpMaTUBHBIX HMHIMKATOPOB [UIl OLEHKH SKOCHCTEMHBIX (YHKLIMH JIeCOB, KapTorpadupoBaHMs
OMOTOMNOB, BRISBICHHS PEIKUX BUIOB COOOIIECTB HA PA3HBIX MPOCTPAHCTBEHHBIX YPOBHSX.

AKTUBHO pa3pabaThIBalOTCS MPOEKThl Ha 0a3e BEO-NPHIIOKEHHUH, T€OMH()OPMAIIMOHHBIX
wiathopM ¥ MHHOPMAITMOHHO-aHATUTHYECKUX CHCTEM, a TaKXKe OOJAauHBIX CEPBUCOB XPaHEHHS U
00paboTtku nHPpopmanuu. [1osABIAIOTCS aBTOMaTU3MPOBAHHBIE CEPBUCHI MOHUTOPUHIA U3MEHEHUII B
JIECHOH PACTUTENIIBHOCTH MO KOCMHUYECKMM CHHUMKaM BBICOKOIO U CBEPXBBICOKOI'O Pa3peLICHUS.
[Tpumepamu ABISAIOTCS pa3iMyHble HAyYHbIE U KOMMEpUYECKHe cepBUCHI, peainzyemble B Poccuu. C
2013 roma B HCTHTYTE KOCMHYECKHX HCCIENOBaHUN (DYHKIIMOHHPYET CO3Be3/are MHPOPMALNOH-
HBIX CEpBHCOB aHaJM3a JAHHBIX CIYTHUKOBBIX HAOJIOJCHMH JUIsl OLIEHKM U MOHUTOPHUHIA BO300-
HOBIIsIeMBbIX Omosormueckux pecypcoB BEI'A-PRO, co3mannbix Ha 6a3e BEI'A-Science. Ha rocy-
JApCTBEHHOM M PErMOHAJIBHOM YPOBHSAX Pa3pabaThIBalOTCS HOBBIE T€ONOpTalbl M MH(YOPMALMOH-
HBIE CUCTEMBI C JaHHBIMHU O Jecax. Ha pernonansHOM ypoBHe Hadanu co3naBarbest I C, dhyHKIm-
OHHUpYIOIIKE Ha 0a3e OTEeUECTBEHHBIX IeomIaT(opmM.

[ToaToMy OoueHb BakeH OOMEH OIBITOM M 3HAHMSIMU MEXJy CIIEHUaINCTaMU B 00JIacTU MpHU-
MEHEHHUs JIaHHBIX AMCTAHIMOHHOrO 30HAMpoBaHUS U ['MC-TexHOIOruil 1 y4yeHbIMHU-JIECOBOIAMH,
9KOJIOTaMH, OMOJIOTaMH U paOOTHUKAMH JIECHOTO XO3SHCTBA. DTO MO3BOJIUT MOHSTH M ONPEIEITUTh
COBPEMEHHBI BEKTOp pPa3BUTHUS U NEPCHEKTHUBHOCTb HCIOJIb30BAHUS CIIyTHUKOBBIX M HA3eMHBIX
JTaHHBIX, METOJIOB MX aHAJIM3a HE TOJILKO JJIs penieHus: GyHIaMEeHTAIbHBIX HCCIIEeI0BATEIbCKIX, HO
U MPUKJIAJHBIX 3a/1a4 MOHUTOPUHIA, U3YYEHUSI COCTOSHUS, AUHAMUKH, OLIEHKU PECYPCHOTrO MOTEH-
[[Mana u ’KOCUCTEMHBIX (YHKIIUII JIECOB.

Ha ocnose pe3zomoruu VI kongepeniun 2016 roga ObII0 NPUHATO PELIEHHE PACHIMPHUTH
Kpyr o0cyXk/JaeMbIX MpoOjeM B paMKax TeMaTUku KoH@epeHuuu. OcHoBHble HampasieHus VII
KOH(EpEeHINH:

- COBPEMEHHBIE M MEPCIEKTUBHBIE CPEACTBA U METOJIbl JUCTAHIIMOHHOIO 30HIMPOBAHUS JIECHOTO
IIOKPOBA;

- METOJIbl KOMIUIEKCHOM 00paboTKu naHHbIX J[33 pa3auvyHOro mpoCTPaHCTBEHHOTO, CIIEKTPATILHOTO
Y BPEMEHHOTI'O Pa3pELICHMs U1 U3yUEHUS JIECOB;

- IMCTAHIMOHHBIE U T€OMH(OPMALIMOHHBIE METO/IbI JJIsl OLIEHKU PECYPCHOIO MOTEHIIMAla, Hapyllie-
HUHl (oXapsl, BBIPYOKH, YChIXaHHsI U JIpyTHE) U JIECOBOCCTAHOBIICHMSI, OMOIOTHYECKOT0 Pa3HO00-
pa3us U HIKOCUCTEMHBIX (YHKIIHI Jieca;

- Web-TeXHOJIOT MY U TeOTOPTAIbI ISl H3yUCHHS JIECOB;

- COBpPEMEHHBIE METObl U TEXHOJIOTUU TUCTAHIIMOHHOTO 00yueHus (006padboTka nanueix /[33 u uc-
nosib3oBanue ' MIC B MHTEpECax JIECHOTO X0341CTBA U 3KOJIOTUN).



IMPOBJIEMBI 1 HEPCIIEKTUBBI U3YUEHUSA JIECOB.
OBIIHUE BOITPOCHI

VJIK 614.841.2

MOJIEJMPOBAHHUE ¥ ITIPOTHO3 JIECHOM IMTOXKAPHOM OITACHOCTH

H.B. BAPAHOBCKUIA

HAILIMOHAJIbHBIA UCCJIEJOBATEJILCKUM TOMCKHWI ITOJIUTEXHUYECKNI YHUBEPCUTET

JlecHbIe moOKapbl HAHOCAT SKOJOTHMUYECCKHA, SJKOHOMUYECKHH U COIMANbHBIN ymepO. YTBep:KaaeTcs, YTO MPOTHOZHPO-
BaHHE JICCHOU HO)K&pHOﬁ OITACHOCTH SIBJISIETCS HanboJee TIEPCIICKTUBHBIM METOAOM IPEAYNPEKIACHUA JICCHBIX ITOXKa-
poB. PaccmarpuBaeTcss METOIOJIOTHS HMPOTHOCTHYECKOTO MOJCIHPOBAHUS JIECHON MOXApHOH OMACHOCTH Ha OCHOBE
(u3MIecKn comepKaTeIbHBIX MaTeMAaTHIEeCKUX MOJEICH M BEpOSTHOCTHBIX KpuTepueB. IIpemmaraercst MCIoib30BaTh
TCXHOJIOT'MU JUCTAHIITMOHHOI'O 30HAUPOBAHUSA U FeOI/IH(l)OpMaHI/IOHHLIX CHUCTEM.

[IporrocTuyeckoe MOAEIMPOBAHUE JIECHOUW MOKAPHON ONACHOCTH SIBJIAETCS HOBBIM HAY4YHBIM
HAINpPABJIEHUEM, B PAMKaX KOTOPOIO0 MHTETPUPYIOTCA JOCTHXKEHUS TEOPHUH, IKCIEPUMEHTA, HATYp-
HBIX HAOMIOACHU U MpakTUKU. HayuHoe HampaBlieHUe ABISETCS MEKIUCIHUILTMHAPHBIM, B PaMKaXxX
KOTOpPOr0 OOBEAUHSAIOTCS JIeTEPMUHUPOBAHHBIE MAaTeMAaTUYECKUE MOJETH CYIIKU, MUPOJIN3a U 3a-
JKUTAHUS JIECHBIX FOPIOYMX MATEPUATIOB, U BEPOSITHOCTHBIE KPUTEPUU OLICHKH JIECHOW MOKapHOM
OMACHOCTH C YYETOM aHTPONOT€HHOM HArpy3KH W I'pPO30BOM AKTUBHOCTH, METEOPOJOTHYECKHX U
necopactutenbHbix yeaosuil (Kysneunos u bapanosckuit, 2009). [locTpoenne MaTeMaTHuECKUX MO-
Jeneld MPOUCXOAUT C MOMOIIBI0 OCHOBHBIX MOJOXKEHUI XUMUYECKON (U3MKH, MEXaHUKH pearupy-
IOUX Ccpel W OOIIeH Teopuu TeruiomMaccoreperoca. Bepudukamus mareMaTndecKux Mojelnei
MIPOBOJIUTCS C TTOMOIIBIO PE3YIHTATOB AKCIIEPUMEHTOB M HAaTYpHBIX HaOmoaeHuil. B kpymHomac-
MTA0HBIX 33/1a4aX MCIONb3YIOTCA TEXHOIOTUN JTUCTAHIIMOHHOTO 30HAUPOBAHUS 3eMJIM U3 KOCMOCa
U TEOMPOCTPAHCTBEHHOTO aHaln3a. TeXHOJOrHYecKoi 6a3o0if MH(pOPMAIMOHHO-BBIYUCIUTEIBHBIX
CHCTEM SIBJIIETCS KOMITBIOTEPHAS TEXHHMKA, B TOM YHCIIE TIapajieibHOM apxuTeKkTypsl (Baranovskiy,
2017). Pe3ynprarhl JaHHOTO HAYYHOT'O HAMPABICHUS UMEIOT MPAKTHYECKOE 3HAYEHUE, YTO I0/I-
TBepkaeTcs psaaoM CBHIETENBCTB Ha peructpanuto nporpamm ais IBM (odopmienst B Pocna-
TEHTE) U aKTOB 00 MCIOJB30BAHUU M BHEJIPEHHUU PE3YyJIbTATOB CTOPOHHUMHU HCCIEAOBATEISIMHU U
pa3zpabotunkamu. Hacrosimias o6macTe ucciaeqoBaHus MOTYYHIa CTAHOBIICHHE B TEYCHHUE TOCIIE/I-
HUX JIBaJIIaTH JIET U 0OPMHIIOCH B CAMOCTOSITEIbHOE HAyYHOE HAINpaBJIEHUE B MOCIEAHHUE TAThH
JeT. B paMkax Hay4YHOrO HanpaBJICHUS MOJYYEHBI PE3YyJbTAaThl, KOTOPBIE MOJYYaIU U IMOJYyYArOT
MOAJIEPKKY Pa3IMUHBIX TporpaMM U (GoHI0B, B TOM ymcie, Poccuiickoro gonaa ¢hyHIaMeHTalb-
HBIX WCCJIENIOBaHMM, psaaa denepabHBIX 1eneBbiXx nporpamMm u [loconbsctBa @pannuu B Poccun.
Pe3ynbrathl, mosydeHHbIE B paMKaxX HOBOTO HAYYHOTO HAINpaBIICHUS, TAaK)KE BHEAPEHBI B YICOHBIN

nporecc (bapanosckuii, 2013). YacTb pe3ysnbTaToOB MOJIyuyeHa B COTPYAHMYECTBE C MPE/ICTaBUTE-



JIAMHU pa3finuHbIX opranu3aumii Poccuiickont ®@enepaunu, Ykpaunsl, benapycu, @panuuu, Keip-

rei3ctada, Koponescra Jlecoro.
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MODELING AND FORECAST OF FOREST FIRE DANGER
N.V. BARANOVSKIY
NATIONAL RESEARCH TOMSK POLYTECHNIC UNIVERSITY

Forest fires cause environmental, economic and social damage. It is argued that the prediction of forest fire danger is the
most promising method for the prevention of forest fires. The methodology of prognostic modeling of forest fire danger
is considered on the basis of physically based mathematical models and probabilistic criteria. It is proposed to use the
technology of remote sensing and geographic information systems.

VYIK 504.064:662

COBPEMEHHBIE TEXHOJIOI'HA ADPOKOCMHUYECKOI'O MOHUTOPUHI'A U
T'MC B JJECHOM OTPACJIA

M.A. BOJICYHOBCKHUI

KOMITAHUA «COB30OH/I»

B noknazie npuBOAUTCS KpaTKHii 0030p COBPEMEHHBIX TEXHOJIOTHH a3pOKOCMHYECKOr0O MOHHTOPHHIA M reoHH(pOpMa-
[IMOHHBIX TEXHOJOTUH B JIeCHOH oTpaciu. [IpencraBieHa paspaboTaHHas TEXHOJOTHS PETYISIPHOTO a3POKOCMUYECKOTO
JICCHOI'O MOHHUTOPUHTI'A, C UHTCTPUPOBAHUCM JJaHHBIX KOCMHYECKOH 1 aBHaHHOHHOﬁ CBbCMKH.

PanmonansHOe HMCIONB30BaHUE JIECHBIX PECYPCOB, YIIPaBICHHUE JIECHBIM XO0341iCTBOM, TPeOy-
IOT HaJU4Hs TIOJHOM U JOCTOBEpHOUN MHGOpPMAIIMK 000 BCEX MPHUPOIAHBIX M TEXHOTEHHBIX MPOIIEC-
cax Ha TeppuTopuu pernoHa. OTEeUeCTBEHHBIN U 3apyOCKHBIA OMBIT IMOKA3bIBAET, YTO TAKYIO MOJI-
HOTY UH(OpPMAIIUA MOTYT O0ECTICYUTH adPOKOCMUYECKAsI CheMKa U TeOMH(POPMAIIHOHHBIE TEXHOJIO-
THH B COYETaHUU C TPAAUIIMOHHO UCIOIb3yEeMbIMU HCTOUHUKAMU WH(OPMAIIUH.

B necHom xo03siicTBe NaHHBIE NUCTAHIIMOHHOTO 30HAMpoBaHus 3emnu ([I33) akTuBHO wHcC-
MOJIB3YIOTCA MPU MHBEHTAPU3ALMU JIECOB C LEJIBIO ONPEIETCHNS KAaU€CTBEHHBIX U KOJIMYECTBEHHBIX
XapaKTEPUCTHK JICCHBIX MACCHUBOB, /IS OIICHKHU yIIepOa, HAaHECEHHOTO JIECHBIM MacCHBaM IOXapa-
MU, O0JIE3HSMU Jieca, 3arpsi3HEHNEM BO3/yXa, HE3aKOHHBIMH BBIPYOKaMHU.

JIOKyMEHTBI TI0O TIPOBEJICHUIO JIECOYCTpOICTBa B JecHOM QoHae Poccuu mpemycmaTpuBaroT
MIPUMEHEHNE KOCMHUYECKUX CHUMKOB MPU PEIICHUH MIHPOKOTO Kpyra 3a1a4d, 0COOCHHO TIPH yCTPOii-

CTBC MaJIOOCBOCHHBIX JIECOB CEBEPHBIX U BOCTOYHBIX PETMOHOB Poccun. 3a MMOCICAHUE IOAbI CyIIC-



CTBEHHO BO3POCIIH KAaK TEXHHYECKHE BO3MOXHOCTH ChEMOYHOH ammapaTypsl, TaK U BO3MOXKHOCTH
AemuprupoOBaHs B aBBTOMAaTHUYECKOM MIJIM MTOJTyaBTOMAaTHUYECKOM PEeKUME.
Hcnonb3oBanue naHHbix J33 111 MHBEHTapU3alMU JIECOB MO3BOJSAET pElIaTh CICAYIOIIUE
Ba)KHbIE 33/]1a4U:
= oIpeJeNeHue MIoua el yuacTKOB JIECOB;
=  OIpEJeNIEHUE IOPOJHOIO COCTaBa JIECOB;
*  TOJpa3JEeJICHUE JIECOB 10 THIAaM C JAIbHEHIINM YTOYHEHHUEM IOPOJHOIO COCTaBa, B
TOM YHCJI€ C IPUMEHEHUEM TEKCTYPHO-PATUOMETPUIECKOTO e ()PUPOBAHNUS;
*  paHXHMPOBAHUE JIECOB HAa KaTErOPHM II0 BO3PAcCTy, 3aIlacy JIPEBECUHBI, BHICOTE JPEBO-
CTOs1, OMOJIOTMUECKON TPOAYKTUBHOCTH;
*  ONPENEIICHUE BBICOTHI JIECHBIX MAaCCHUBOB IIyTEM aBTOMAaTH3MPOBAHHOM COBMECTHOM
00paboTKH IU(POBBIX MOJENEH MECTHOCTH, CO3/IaHHBIX IO CTepeonapaM KOCMUYe-
CKUX CHMMKOB U OOBEKTHBHBIM JAHHBIM O pejibe()e MECTHOCTH, a TaKKe IyTeM HH-
TephepomeTpuueckoit 00paboTKH palapHbIX CHUMKOB,;
*  aKTyaJIu3alus TaKCallMOHHOW 0a3bl JaHHBIX.

YBenuueHue KOJIMYECTBa CIIYTHUKOB, BEAYIIUX PETYISPHYI0O KOCMUYECKYIO ChEMKY C BBICO-
KHM M CBEPXBBICOKMM MPOCTPAHCTBEHHBIM pa3pellieHueM, II03BOJISET CIEANUTh 3a U3MEHEHUSIMU CO-
CTOSIHHSA JIECOB C BBICOKOW CTENEHBIO peryiaspHocTd. CoueTaHue 4acTOThl ChbEMKH, pa3pelleHus U
oxBaTa OOJIBIIMX TEPPUTOPUH SBJISETCA MPUHLMIHNAIBLHO HOBBIM 3TanoM B J[33, u Takas chemka
MOJKET YCHEIIHO MPUMEHATHCA JUIsl IUPOKOro Kpyra 3ajad, B TOM YMCJIE€ U JUIsl OpraHu3alyiu Jieco-
YCTpOMCTBA C €XKETroHbIM BHECEHMEM M3MEHEHUH B JIaHHbIE TOCYJJapCTBEHHOI'O yueTa JIECOB U /s
pELIEeHNs] MHOTUX IPYIUX 3a1ad.

B ciyuae He0OX0AMMOCTH J1eTalbHOW ChEMKHU JIOKAJIBHBIX YYacTKOB JIECOB IIeIecO00pa3Ho
HCIIOJIb30BaTh HAPSAAY C MaTepuallaMi KOCMUYECKON ChEMKHU JaHHbIE aBUAIMOHHOW ChEMKH U BO3-
JYUTHOTO JIa3€pHOT0 CKaHWPOBAHUS (C MUJIOTHUPYEMBIX M OECIMIIOTHBIX JIETATEJIbHBIX aIlllapaToB)
JUIS TTOJIyY€HHUSI CHUMKOB C Pa3peIIeHUeM J0 5 CM.

Bosbliyto posib UTpar0T TEXHOJIOTMU OOpabOTKM JaHHBIX M UX aHanu3a. [Ipuuem Ha mepBbIit
IUTaH BBIXOAMT CKOPOCTh 00pabOTKM M aHanu3a JaHHbIX. HeoOxoauM MakcuManbHBIA YPOBEHDb aB-
TOMaTHU3alMK BCEX BUJIOB OOpaOOTKHU M aHAJIM3a IaHHBIX, BKIIOYasl CO3/1aHUE OPTOMO3auK, BbIsIBIIE-
HUE M3MEHEHUH, co31anus U oOHOBIeHus KapT. Ceifuac MakCUMalbHbBII ypOBEHb aBTOMATHU3ALUU
U3 BCEX BHJIOB 0OpPaOOTKU JOCTUTHYT JJISi BHIIOJHEHUS OPTOTPAaHC(HOPMUPOBAHUS JaHHBIX, CO3/1a-
HUS OpTOPOTOIUIaHOB. J[J1s BBISBICHUSI U3MEHEHUM aBTOMAaTH3UPOBAaHbI YaCTh MPOLIECCOB U MpUMe-
HSAIOTCS MYJIbTUMACIITA0OHBIE MTOIXO/IBI JIsl aHAIN3a IaHHBIX.

B xomnanuu «CoB30H1» pazpaboTaHa TEXHOJIOTHS PETYISPHOTO a3POKOCMHUYECKOT0 JIECHOTO

MOHUTOpHHTA, C HHTCTPUPOBAHUCM JAaHHBIX KOCMHYECKOH M aBHAIIMOHHONW CHEMKH. HpI/IMeHeHI/Ie



MeTon10B JI/I3 mo3BosifeT paguKaibHO YMEHBIINTh CTOMMOCTH JIECOYYETHBIX paboT, oOecreunBas
KOMILIEKCHOE 00CIJIeZIOBaHNE OOLIMPHBIX TEPPUTOPUH, 3a4aCTyI0 HEIOCTYMHBIX MO TeM WA UHBIM

IMpUYruHaM U1 TPAAUIUOHHBIX MCTOIOB.

MODERN TECHNOLOGIES OF AEROSPACE MONITORING AND GIS IN THE
FORESTRY SECTOR

M.A. BOLSUNOVSKY

SOVZOND COMPANY

The report provides a brief overview of modern aerospace monitoring and geo-information technologies in the forest
industry. The developed technology of regular aerospace forest monitoring, with the integration of space and aerial sur-
vey data, is presented.

VK 630*181:581.524 (528:88)

CIIYTHUKOBBI MOHUTOPHUHI BHOPA3ZHOOBPA3US Y JUHAMUWKM JIECHBIX
3KOCHUCTEM CEBEPHOU EBPA3HUM.
IHAMATH AKAJEMHKA A.C. HCAEBA ITIOCBAIIAETCA

JI.B. EPLLIOBY, H.B. IYKUHA®, C.A. BAPTAJIEB?, E.A. JIVIISIH?

' ®I'BYH L[EHTP I10 [TPOBJIEMAM SKOJIOTUH U [TPOAYKTHUBHOCTHU JIECOB PAH
2OI'BYH MHCTUYT KOCMUYECKHX UCCJIEJJOBAHUI PAH

B noxnane mpezacraBieH 0030p HayYHBIX HAIpPaBICHUH U PE3yJIbTaTOB UCCIEJOBAaHMN JUCTAHIMOHHOTO MOHUTOPHHTA
Onopa3Ho00pasus, COCTOSIHUU U JUHAMUKH JIECHBIX 9KOCHUCTEM, KOTOpble MOAJCPKUBAN M BO3JIABIsUT akaneMuk PAH
Anexcannp Cepreesuy Hcaes B mepuon cBoeit padots! B LIDI1JT PAH.

Axanemuk A.C. McaeB n3BecTeH Hay4HOMY COOOIIECTBY, KaK BBIAAOLIEHCS JIECOBO U SHTO-
mounor. Ho BMecTe ¢ TeM OH OBLIT BCCTa aKTUBHBIM CTOPOHHUKOM AWCTAHIHUOHHOTO MOHUTOPUHIA
necHbIx skocucteM. Co ans co3nanud LIDIIJI PAH Anexcanap CepreeBud onpenenus, 4To OJHUM
U3 KIIIOYEBbIX HampanieHui LleHTpa JOIKHBI ObITh MCCIE0OBAHUS s pa3pabOTKU COBPEMEHHBIX
METOOB KapTorpagpupoBaHuUsl JIECHBIX U JAPYTUX Ha3eMHBIX SKOCHCTEM, BBISBICHUS HAPYIICHUH B
Jecax OT MOKapoB U HACEKOMBIX BPEAUTENEH, a TAK)KE MOHUTOPHUHIA JIECOIIOJIb30BAHUS U JIECOBOC-
CTAaHOBJICHUA C IMOMOIIBIO JAHHBIX CITYTHHUKOBBIX CHCTEM PA3JIMYHOI'O IMPOCTPAHCTBECHHOI'O pa3pc-
LICHMSL.

B 90-e roast XX cronerus ObUIM CHENaHBI MEPBBIE LIAru Mo pa3paboTke reoMHPOpMaluOH-
HOM CHCTEMBI U METOJOB CIIlyTHUKOBOT'O MOHMTOpPMHTIA JIECHBIX MoxapoB Poccun. B pamkax poc-
CUHCKUX H 3apy6e>Kme HAY4YHO-HUCCICAOBATCIIECKHUX ITPOCKTOB ObLIN HUCCJICIOBAHbI BO3BMOXHOCTHU
Pa3IMYHBIX CIIYTHUKOBBIX CHCTEM Ui MOHUTOpHUHTa jJecoB (baptanes u np., 1995); pa3spaboransl u
anpoOUpPOBaHbI METO/IbI OLICHKH MACIITa00B HApYIIEHH JIECOB C MOMOIIbIO H300paKeHUI BBICOKO-

ro nmpocTpaHcTBeHHOro paspemeHuss SPOT-2 B pe3ynpTare MacCOBOro pa3MHOXKEHHUS CHOMPCKOTO



menkonpsiaa B necax Kpacnosipckoro kpast (Mcaes u np., 1997). B ToT e mepuos mpoieMOHCTPH-
pOBaHa BO3MOXHOCTb JI€TAJIbHON OLIEHKH pa3MepOB SMUCCUH YIVIEPOJA B PE3YJbTATE JIECHBIX IO-
’KapoB, 0a3MPYIOMIMXCS HA KOMOWHAIIMH JOTIOXKAPHBIX JIECOTAKCAIIMOHHBIX JAHHBIX O 3amacax Jec-
HBIX TOPIOYMX MAaTEpPHAJIOB U OLICHOK HMOBPEXJICHUH JIECOB MOXKApPaMH C MOMOILBIO Pa3HOBPEMEH-
HBIX CITYTHHKOBBIX M300pakeHui 1 MaTepuaioB aspodorocremku (Isaev et al., 2002).

Axanemuk A.C. VcaeB akTHBHO pa0oTayl Haj BOMPOCAMH KapTorpadupoBaHUs JIECHBIX H
JIpyrux Ha3zeMHBIX sKocucteM CeBepHONl EBpa3uu COBpEMEHHBIMU CIYTHUKOBBIMHM JIaHHBIMH.
KiroueBbIM MOMEHTOM B MCTOPHUM Pa3BUTHS JucTaHiMoHHOro HampasieHus [DIIJI PAH sBusncs
npoekT GLC-2000, 3a10)KMBIIMK HAy4YHYIO OCHOBY B COBPEMEHHBIC TEXHOJOTHUU TJIOOATBHOTO H
KOHTUHEHTAJIBLHOTO TMHAMHYECKOTO KapTorpadupoBanus JiecHbIX dkocrcteM (Bartalev et al., 2003;
bapranes u ap., 2011). Co3naHHas kapra J0 CHX IOpP aKTUBHO UCIIOJIb3yeTCS MHOTHMMH UCCIIEI0Ba-
TEeJSIMHU, a KOJIMYECTBO CChUIOK Ha IMyOJHMKAIMIO IpeBbICKI MoaTopbl coTHU. Ceifuac pa3paboTaH-
Hble MeTOAbl U noaxonasl Bocco3aansl yueHbiMu KM PAH u LOIIJI PAH B Buae texHosoruii,
00eCTIeYNBAIOIINX €XKETOIHOE (IEPUOIUYHOE) KapTorpagupoBaHue PACTUTEIHLHOIO MOKPOBAa Kak
Bcell Teppuropun Poccun (bapranes u ap., 2012), Tak 1 OTAENbHBIX KpYyIHBIX peruoHoB (EpiioB u
ap.,2015). Pesynbrarel 00paOOTKH CIYyTHUKOBBIX JTAHHBIX WHTETPUPOBAHBI B JEHCTBYIOLIYIO CH-
CTEMY JMCTaHLIMOHHOTO MOHUTOPHHIA JIECHBIX MoxkapoB Poccun (JIynsu u np., 2015), a Takxke pe-
QJIM30BaHbl B HAYYHO-UCCIIEIOBATENbCKUX MpoekTax U nporpammax Llentpa (Mcaes u ap., 2012;
Epuos, Jlykuna, 2013).

Taxum oOpasom, akanemuk Anekcanap CepreeBud VcaeB Ha goirue rojisl Buepes onpeaeanil
OCHOBHOH BekTOp pa3BuTHs HayuHoil mkoisl L[DIIJI PAH B oGmacti pa3paboTku COBpEMEHHBIX
METOJIOB TUCTAHIIMOHHOTO KapTOorpa(upoBaHUs 1 MOHUTOPUHTA JIECHBIX U APYTUX HA3EMHBIX 3KO-

CHCTEM, OLIEHKH MX OMOJIOIMYECKOro pa3sHO0Opa3us Ha pa3HbIX MPOCTPAHCTBEHHBIX YPOBHSX.
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SATELLITE MONITORING OF BIODIVERSITY AND DYNAMICS OF FOREST ECO-
SYSTEMS OF NORTH EURASIA.
IN MEMORY OF ACADEMICIAN ALEXANDER S. ISAEV

D.V. ERSHOV?, N.V. LUKINAL, S.A. BARTALEV?, E.A. LUPIAN?

! CENTER OF FOREST ECOLOGY AND PRODUCTIVITY, RAS
2 SPACE RESEARCH INSTITUTE, RAS

We present an overview of the research directions and results of remote biodiversity monitoring studies, the condition
and dynamics of forest ecosystems, which were supported and headed by Academician of the Russian Academy of Sci-
ences Alexander S. Isaev during his work at the Center Ecology and Forest Productivity, RAS.

BO3MOKHOCTH UCTTIOJIb30BAHUSI POCCUMCKHNX JAHHBIX 133 U
COBPEMEHHBIX WEB TEXHOJIOT'WMH JIJISI HOBBIIIEHUSA DY®®EKTUBHOCTHU
YIPABJIEHHUSA JECHBIM X031 CTBOM

C.B UBAHOB!, 0.B. KYILIHBIPL, A.C. PIBKUH, B.5. CEPEBPSIKOB?,
B.M. CUJIOPEHKOB?, K.B. BAXPYIIEB?

'AO «POCCUNCKUE KOCMUYECKUE CUCTEMbI», MOCKBA, POCCUS,
NTSOMZ@NTSOMZ.RU
2ACCOLIMALIUS «COIO3 JIECOIOJIb30OBATEJEN YIMYPTCKOM PECITY BJIUK W »;
PECITYBJIUKA YJIMYPTUSL, POCCHSL, SOYUZLES-UR@YANDEX.RU
SOEJIEPAJIBHOE BIOKETHOE YUPEXJIEHUE «BCEPOCCUNCKUII HAYYHO-
WUCCJIEJIOBATEJLCKUM UHCTUTYT JIECOBOJICTBA U MEXAHU3ALIMU JIECHOT'O XO-
3CTBA (BHUWJIM), . IYIIKUHO, MOCKOBCKAS$I OBJIACTD, LESVN@YANDEX.RU

B noxiane mpeacTaBieHbl BOZMOYKHOCTH MCIOJIB30BAaHUS POCCHICKOI opbuTtanbHoi rpynnupoBkd KA /133 B nnTepe-
cax JiecHOro xo3siictBa. Ha ocHOBe nmemm¢ppupoBaHus CITyTHUKOBBIX JaHHBIX C POCCHICKIX KOCMHYECKUX amlapaToB
/133 pa3zpaboTaHbl METOIBI OLIEHKH TPAHCIIOPTHON JOCTYMHOCTH JIECHBIX PECYPCOB, JIECOTAKCAIIMOHHBIX MOKa3aTeleH,
aKTyaJM3alHy JIECOyCTPOUTEIbHON HHpOopMarun. [IpencTaBieHs! cepBUCH 0 GOPMHUPOBAHUIO OTYETOB IO MCIIONIB30-
BaHMIO JIECOB M T'€OMHTErpalMoHHas miaatdopma «I'€oTpoH», KOTOpas MOXKET COCTABUTH OCHOBY PEAIM3aLUU PETHO-
HAJIBHBIX CHCTEM YTIPABIICHHS JIECHBIM XO35SHCTBOM.
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HNudopmanimoHHbie pecypchl COBpEMEHHOM poccuiickoi opouTanbHoi rpynnupoBku KA 133,
MIO3BOJISIFOT PELIaTh MIMPOKUI KPYTr COLMATIbHO-3KOHOMUYECKHX 3a/1ad, B TOM YHCJIE 33a4l JIECHO-
r'o XO34KCTBA.

Haubonpmmii naTepec i aHanu3a U KOHTPOJS JIECOXO3AWCTBEHHBIX MEPONPUITUN Tpea-
CTaBJIAIOT JIaHHBIE BBICOKOTO IIPOCTPAHCTBEHHOTO pa3penieHus. B HacTosiee BpeMs UX NOJTydyeHHe
BO3MOXHO ¢ ucnoisb3oanueM KA «Kanonyc-B» (IICC, MCC) u «Pecypc-I1I» (I'eoton). Takue ma-
TepUaIbl ChbeMKH MOTYT IMOCTaBJSTHCA C YaCTOTOM, OMpPENeNsieMON YCIOBHSAMH OalTUCTHYECKOTO
nporHo3a nosiera KA u mereoyciaoBusiMu (00J1a4HOCTD, OCAIKH), 10 OJHOTO pa3a B 3-5 THEH.

Jliia pemeHusi 3aja4 MOHMTOPHUHTA YPE3BBIYAMHBIX CUTYallMid TE€XHOTEHHOTO M MPHUPOJHOTO
XapakTepa MOTYT HCIOJIb30BaThCs JaHHbIE CPEIHEro U HU3Koro paspewmeHus ¢ KA «Mereop-M»
ABIISIOIIMECS HHPOPMAIIUEH OTKPBITOTO JIOCTYIIA ¥ BHICOKOH MEPHOAMYHOCTH.

KA «Meteop-M» (KMCC) u «Pecypc-IT» (ILIMCA) no3BonistoT N0ay4aTh JAHHBIE CPETHETO
paspeleHusi, UCIOIb3yeMbIe MPEUMYIIECTBEHHO JUIS PEIlIeHUs 3a7a4 PETHOHAILHOTO MOHUTOPHH-
ra. OTH JaHHbIE NPUMEHSIOT JUIsl ONEPAaTUBHOW OLIEHKM CUTYyallud Ha PETHOHAJILHOM YPOBHE M
MMEIOT 3HaYEHHE JUIsl pellieHus 3a/1a4 IPUPOAHO-PECYPCHOTO XapaKTepa.

B nacrosimee BpeMsi BeIOMCTBEHHbIE HH(POPMAIIMOHHBIE CUCTEMBbI, YUYUTHIBAIOIINX BEICHUE
JIECHOTO peecTpa, 000poTa APEeBECHHBI HE UMEIOT reorpaduueckoil OCHOBBI, UTO MPAKTUYECKU HC-
KJIFOYAET BO3MOXHOCTbh IIPOCTPAHCTBEHHOT'O aHAIN3a JaHHbIX.

VYuuTtbiBas COBpeMEHHbIE TPEOOBAHUS U PA3BUTHE MH(OPMALIMOHHBIX TEXHOJIOTUN B 00J1aCTH
MIPOCTPAHCTBEHHOTO MPECTABJICHUS U aHaNM3a UHPOpMAaIiK, nemu(pupoBanus JaHHBIX TUCTaH-
LIMOHHOT'O 30HINPOBAHUS 3€MJIM OTKPBIBAET IIUPOKHUI CIIEKTP BO3MOXKHOCTEHN 110 UX NMPUMEHEHHIO
B OpraHu3allid IUIAaHUPOBAHUS M BEACHMS JIECOXO3AWCTBEHHOM NEATEIbHOCTH Ha TEPPUTOPHIO
cyobekTa. OCHOBHOM CIEKTpP PEIIAeMbIX 3a7a4 C MCIOJIb30BaHUEM reOMH(OPMAIITHOHHOTO aHaTN3a
CBSI3aH C OpPraHM3allMEed CHUCTEM JIECHOTO XO3SCTBAa ITyTEM OLEHKH TPAHCIOPTHOW JOCTYIHOCTH
JIECOB, UX NMPOJYKTUBHOCTH, KaueCTBA M MOTEHIMAJIA UCIOJIb3YEMOIO pecypca B 3aBUCUMOCTH OT
1[€JIEBOI'0 Ha3HAYEHMUSI JIECOB.

B cBs13u ¢ 3TUM B J0KJIa/i€ MpeAcTaBieHa UHTETPAallMOHHAsl CUCTEMA, COUYETAIOIIasi BO3MOX-
HOCTH OTOOpaXeHUS MPOCTPAHCTBEHHBIX JAaHHBIX, B TOM YHCIE aKTyaJIbHON CITyTHUKOBOW CHEMKH,
JAHHBIX O JIECOXO035HCTBEHHON JeSITeIbHOCTH U UX T€OMH(DOPMAIIMOHHBIN aHanu3. B coBokynmHOCTH
3TO pelIeHHE MO3BOJIUT peain3oBaTh CUCTEMY, KOTopas OyaeT oToOpaxaTh aKTyaabHYyI0 HH(pOpMa-
LU0 O COCTOSHUU JiecoB. COBOKYITHOCTh pEIIaeMbIX 3a/lad 00eCleynBaeT ONEpPaTUBHOE MPUHATHE
pELIEHNI IPU OCYIIECTBIIEHUH JIECOX 03I CTBEHHOU JEATEIBHOCTH.

Cuctema mo3BOJUT 00ECNEUUTh AOCTYN K TeMaTH4yeckoil mHdopmaiun 6e3 HeoOX0AUMOCTH
MCIOJIb30BaHUs CIIEUUATbHBIX MPOrPAMMHBIX MPOAYKTOB, U3 JIFOOON TOUKU MOAKIIOYEHUS K CETH

WuTepHeT, ¥ Mo3BOIUT paboTaTh C JaHHBIMU B yI00HON TEXHOJOTHYECKOU Cpejle, UHTErpUpPOBaH-
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HOM C pa3IuYHBIMU peCypcaMy reonpoCcTPaHCTBEHHON MH(OpPMallMU, B TOM YUCJIE PErHOHATbHBIMU
1 BEJIOMCTBEHHBIMU.

Hcnonb30BaHrWe CHCTEMBI TTO3BOJIUT OpPraHaM HCIIOJIHUTEIHHOW BJIACTH C(HOPMHPOBATH T'€O-
MH(OPMALIMOHHBIN PECypC U MOJYUYUTh aHATUTUYECKUN UHCTPYMEHT AJIs OLEHKU CUTYalluH U Ipu-

HATUA peH_IeHI/Iﬁ IO ONITUMH3AIMU BEACHUS JIECHOT'O XO03SMCTBA.

INCREASING THE EFFECTIVENESS OF FOREST MANAGEMENT WITH USE OF
RUSSIAN REMOTE SENSING DATA AND MODERN WEB APPLICATIONS.

S.V. IVANOV?, 0.V. KUSHNYR?Y, A.S. RYBKIN?, V.B. SEREBRYAKOV?, V. M. SIDORENKOV?,
K.V. VAKHRUSHEV?

NTS OMZ, RUSSIAN SPACE SYSTEMS JSC, MOSCOW, RUSSIA, KUSHNYR@NTSOMZ.RU
2 ASSOCIATION «FOREST OWNERS OF UDMURT REPUBLIC», UDMURT REPUBLIC, RUSSIA,
SOYUZLES-UR@YANDEX.RU
¥ FEDERAL STATE-FUNDED INSTITUTION «ALL-RUSSIAN RESEARCH INSITUTE OF SILVICUL-
TURE AND MECHANIZATION OF FORESTRY (AARISMF)», PUSHKINO, MOSCOW OBLAST’, RUSSIA,
LESVN@YANDEX.RU

The paper describes possible use cases of Russian remote sensing satellite data in forest management. Interpreted space
imagery is used as a base information source when applying newly developed methods to determine such characteristics
as infrastructure availability, taxation parameters and updating forest surveying information. The paper also presents
applications for automated reporting on forest management according to Russian national standards. Combining the
applications with geographic integration platform “Geotron” allows creating a base for regional forestry management
system.

YK 630*161:614.842

HEPCHEKTHUBbI PABBUTHS UCIM-POCJIECXO03, KAK CHCTEMbI
MNOAAEPKKU NPUHATUA PELHEHUU B OBJIACTHU OXPAHBI JIECOB
OT ITIOXKAPOB

P.B. KOTEJIbHUKOB?, E.A.JIYTISIH?

'OUIINAJL ®BY BHUWJIM «IEHTP JIECHOM [TUPOJIOT U» (I'. KPACHOSIPCK)
2OI'BYH PAH UHCTUTYT KOCMUYECKUX UCCJIEJJOBAHUI (I'. MOCKBA)

3amuTa JIECOB OT MOXKAPOB SIBJISETCS KIIIOYEBBIM KOMIIOHEHTOM COXPaHEHHMs JIECOB. 3HAYMTENbHOE MOBbIIeHNE 3 hek-
TUBHOCTH OpraHusalnu pa6OTI)I IO JICCHBIM ITOKapaM, MOXKET OBITh JOCTUTHYTO 3a CUCT CO3JaHNUA CUCTEMBI TOAACPIK-
KM IPUHATHA ylpaBiieHueckux pemennit Ha 6aze NCIAM-Pocnecxo3

OnHUM U3 KITIOYEBBIX KOMIIOHEHTOB COXPAaHEHMsI JIECOB SIBJIIETCSI OXpaHa JECOB OT MOKaPOB.
Bce Oomplrylo 3HAYMMOCTh TPUHUMAET BOMPOC A(P(PEKTUBHOCTH HCIOIH30BAHUS HMEIOIUXCS
CpPE/CTB U, B YaCTHOCTH, O Ka4eCTBE MPUHUMAECMBIX YIIPABICHYCCKUX PEIICHUI Ha BCEX YPOBHAX. B
paMKax 3asBJICHHOM TeMbl OCTAHOBHMCS Ha OJHOM M3 acIlEKTOB MPOOJIEMBI - OPTaHU3AIMH TYIIIe-
HUS KPYIIHBIX JECHBIX N0okapoB (KorenbHukoB u ap., 2017).

[To wroram mepBOro 3Tana MCCIENOBAaHHWHA BBISBISIINCH (DAKTOpBI, CHIDKAIOMIHE d(PPEKTHB-

HOCTb TYHICHHA: PA3HOPOAHOCTH CTPYKTYPBL Hoz(pazzlenean/'I U BUOOB TEXHUYECCKUX CPCIACTB,
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YUYacCTBYIOLIMX B TYIIEHUH; HEAOCTATOUHBIH YPOBEHb MH(MOPMUPOBAHHOCTH PYKOBOAMTENS TYyIIeE-
HUS; HEJOCTAaTOYHBIA YpOBEHb MOHUMAHUS CHUTYAIlMM U IOCTABJICHHBIX 3a/1a4 PYKOBOAMUTEISIMHU
TPYII; HU3KUKA YPOBEHb KOMMYHUKAIIUN MEXAY MOJpPa3JCICHUSIMH U OTACIbHBIMH CIICI[HaIUCTa-
MU; HEYJOBJIETBOPUTEIbHBIH YPOBEHb B3aUMOJEHCTBHS MEXAYy (pOPMUPOBAHUSAMH Pa3HOU BeIOM-
CTBEHHOM MPUHAJICKHOCTH.

Jliis oBwImieHUS 3PPEKTUBHOCTH HEOOXOAUMO OOECIICUUTh ONEPATHBHBIA U YIOOHBIA J0-
CTYN K TeKyIlled mH(opMarmy Kak 0 cCaMOM JIECHOM IOXKape, TaK U O pecypcax MOKapOTyIIECHUS.
Bo-BTOpBIX, Ba’k€H MPOrHO3 Pa3BUTUS CUTyaLMU. DTO KacaeTcs HE TOJIBKO MPOTHO3a JUHAMUKHU
pacrpocTpaHeHUs U Pa3BUTHS JIECHOTO I0Kapa. BriojgHe BO3MOKHO peanu30BaTh MPOTHO3 ABHIKE-
HUS M COCTOSIHUS TEXHUUYECKUX PECypCoB (Ha CKOJBKO XBATUT TOIUIMBA, HA CKOJBKO JTHEH €CTh
MPOAYKTHI y JIECHBIX MOKAPHBIX U T.1.).

Hannuue undopmanuu, ykazanHoi Boiiie (pakTuuecku HudpoBor cpelibl), MO3BOJIUT pPeliaTh
Psi/l aHATUTHYECKUX U MPOTHO3HBIX 33/1a4 B 00JaCTH OXPaHbI JIECOB OT MOKAPOB.

O600ImKB U CTPYKTYPUPOBAB CKAa3aHHOE MOKHO C(OPMYJIHPOBATh CIEAYIOIMN KIIOUYEBOU
¢byHKIMOHAT OyAyIIeH CUCTEMBI MOIICPKKH MPUHATHS IPY OpPraHU3alyy TYIICHUS KPYIHBIX JIeC-
HBIX MOXapoB: AU(QepeHIpyeMblii JOCTYNl MAaKCUMAaJIbHOI'O YUCJA YYACTHUKOB TYILEHHS K HMH-
¢dbopmanuu, cBA3aHHON ¢ opraHu3anueil pador; odecneueHrne MHGOPMAITMOHHOTO B3aUMOACHCTBUS;
aBTOMATH3alLMs IPOLIECCOB pacyeTa MoKazaTee.

C cpenuHBI HYJEBBIX TOTOB HAIIETO BEKa CYIIECTBYET M yCHEIHO pa3BuBaercs MHpopmanu-
OHHAas cHcTeMa JIUCTAaHLIMOHHOTO MOHUTOPHHIA JIECHBIX NoXkapoB deaepanbHOro areHTCTBa JIECHO-
ro xo3siictBa (MCIAM-Pocnecxo3) (JIymsan u np. 2015; XBoctukoB u 1p., 2016). Co6op, o6paboTka
¥ TeMaTH4YeCKoe Jemu(ppUpoOBaHHEe JaHHBIX JUCTAHIIMOHHOTO 30HIMPOBAHUS 3€MIIM M3 KOCMOCA —
rJIaBHasA, HO HE €JJMHCTBEHHad 3a1a4ya cuctembl. Hannuue kaprorpadguueckoro I'MC-unrepdeiica u
web-10cTym K pa3HOpOIHO# KoMILIekcHO# nHpopmanuu ([I33, MeTeoiaHHbIe, TaHHBIC PErHOHAIb-
HBIX JIECOIIOKAPHBIX CITy’K0, TeMaTuyeckas kapTorpadus U T.J.) HO3BOJIMIO CUCTEME CTaTh IUIAT-
(dbopMoi ISt penIeHus eIoro psijia KOMITIEKCHBIX 3aj1ad, a, B IEPCIIEKTHBE, U ISl YIIPABICHYECKUX
3aja4, yKa3aHHbIX Bblle. PeanuzoBan B UCJIM-Pocrecxo3 1 alropuTM nporsosa pacrnpocTpaHe-
HUS U pa3BUTHS JIECHOTO Moskapa. Takum oOpasom, cymiectByromas B UCIAM-Pocnecxo3 annapat-
Has U IporpaMMHasi HHppacTpyKTypa HJleaIbHO MOJXOAMUT A (GOpMUPOBaHUS Ha ee Oa3e cucte-
MBI TIOJICP’KKH MTPUHSATHS YIIPABICHYSCKUX PEHICHHUH B 00JIaCTH OXPaHBI JIECOB OT MOKAPOB.
BaxHpIM apryMeHTOM B 3Ty TOJB3y MOXET CTaTh M TO, YTO OJiaromapsi MPHUHATOW HOPMAaTHBHOMN
npaBoBoii 6aze MCJIM-Pocnecxo3 pakTuyeckn MHTETpHUpPOBaHA B CUCTEMY OXpaHbI JIECOB OT MOXKa-

poB Poccuiickont @enepauuu.
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Takum 00pa3om, CyIIECTBEHHOTO TMOBBIMICHUs d()PEKTUBHOCTH OpraHU3aIMu padoT MO TY-
IICHUIO JICCHBIX IIOXAapOB, MOXKHO I[O6I/ITI>C5I 3a CUCT CO3JaHUC CUCTCMbI NOAACPKKHU HNPUHATUA

ympasieH4deckux pemenuii Ha 6aze UC/IM-Pocnecxos.
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ouaroB ropenus // CoBpeMeHHBIE TTPOOIEeMBI AUCTAHIIMOHHOTO 30HANPOBaHus 3emun u3 kocmoca. 2016. T. 13. Ne 5. C.
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PROSPECTS FOR THE DEVELOPMENT OF ISDM-ROSLESKHOZ AS A SYSTEM SUP-
PORT DECISION-MAKING IN THE FIELD OF PROTECTION
OF FORESTS FROM FIRES

KOTELNIKOV R.V.}, LOUPIANE. A2

'THE BRANCH OF FBU VNIILM «CENTER OF THE FOREST PYROLOGY»
’SPACE RESEARCH INSTITUTE RAS

Forest fire protection is a key component of forest conservation. A significant increase in the efficiency of the organiza-
tion of work on forest fires, can be achieved through the creation of a system to support management decision-making
based on the ISDM-Rosleskhoz

VK 630*528.94

AKTYAJIBHBIE TPOBJIEMBI YYETA CTOKA 1 SMUCCHI TAPHUKOBBIX I'A30B
B JIECAX POCCUM: TEOUMH®OPMAIIMOHHBIN ACITEKT

H.B. MAJIBIIIIEBA, T.A.30JIMHA

®EJEPAJIbHOE BIO/KETHOE YUPEXJIEHUE «BCEPOCCHUUCKUI HAYYHO -UCCJIEJIOBATEJIbCKUI
MHCTUTYT JIECOBOJCTBA 1 MEXAHU3 AL JIECHOI'O XO34MCTBA» (PBY BHUNIIM)

B noxmane paccmorpeHo ucnonb3oBanue [MIC mist moaAep KK METOAUKH W 3KCIIEPUMEHTANBHBIX PabOT MO OIIEHKE
croka u smuccuit CO; B necax Poccun. C momomrsio nHcTpyMeHTapus [ IC BeImonHeHa cTpaTuUKaIys JIECOB 1O Jie-
COPACTUTENBHBIM YCIOBHAM M NMPOXYKTUBHOCTH. C TaKCOHaMHM JIECOPACTUTEIHLHOTO PaliOHUPOBAHMS yBS3aHBI KOHBEP-
CHOHHBIE K03((uIMEeHTHI AJ1s1 peoOpa3oBaHus 3allacoB CTBOJIOBOH APEBECHHBI B (pUTOMACCY M JAPYTUe MapameTpsl
pacuetoB. B kaprorpadguyeckoii popme npeacTaBieHbl pe3yabTaThl YUCICHHBIX OLEHOK IOMIOMIEH S, IMUCCHI yTiiepo-
Jla ¥ YIIIEPOTHOTO OaslaHCa, BHIMOJHEHHBIX 110 TaHHBIM TOCYIapCcTBEHHOTO JiecHOTo peectpa Ha 01.01.2016.

[Tapuxckoe comanieHne MOTUBUPYET COBEPIICHCTBOBAaHUE METOJOB y4yeTa 0OBEMOB IOIIIO-
menust CO, nmecamu Poccun n o0bekTHBHOM orieHKH sMuccuii CO, B CEKTOpE 3eMJIETONIb30BaHMS,
M3MEHEHUH 3eMJIenonb30BaHus U jJecHoro xo3saicrea (3U3JIX). Mcnonb3oBaHue UHCTpYMEHTapUs
I'NC siBnisieTcst cocTaBHOI yacThio pazpaboTaHHON MeToAuKH yuéra nornomenus CO; necamu Poc-
cuiickoit @eneparun (Metoauka, 2017). B ocHoBy Metoauku nosioxensl pekomenganuun MI'OUK

M0 BEACHHUIO KaJdacCcTpa aHTPOIIOICHHBIX BBI6pOCOB N3 UNCTOYHHUKOB H a6cop6u1/m TOIJIOTUTCIIAMA
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MAapHUKOBBIX Ta30B B JiecHOM cektope (PykoBomsmue ykasanus...2003, PykoBojsiiue MpUHIIH-
mbl...,2006) 1 MexayHapoaHbIe npaBoBbie JokyMeHTsl PKITK OOH.

C nomompio nHCTpyMeHTapust [ IC uneHTHGUIIMPOBaHBI CTPATHI, COOTBETCTBYIOIINE COBpE-
MEHHOMY BapUaHTy JIECOPACTUTEIHHOTO U JIECOXO3AWCTBEHHOTO PallOHMPOBAHUS, C KOHBEPCUOH-
HBIMH KO3 PHIIIeHTaMU, HEOOXOJUMBIMHU VISl YUCICHHON OLICHKH 3allacoB M TOAMYHOTO MOTJIOIIe-
HUS yriepojaa jecamu, AudQepeHunpoBaHHBIMY 10 JECHBIM paiioHaMm. CTparugukaius JIecoB Ha
YPOBHE JIECHUYECTB CYILIECTBEHHO CHUXAET HEOIPENEIECHHOCTh OLeHOK nomouienus CO; necamu.
Ogepaerinbie iponieaypbl ' MC no3Bonuiu yBsi3aTh IJIONMIAAU JIECHBIX 3€MEJIb U 3aMachl CTBOJIOBOM
JPEBECHUHBI T10 JIECHUYECTBaM C TAKCOHAMU 30HUPOBAHMUS, a 3aTEM, UCIONb3ysd KOHBEPCHOHHBIE KO-
3G PHUIHEHTHI TPeoOpa3zoBaHuUs 3al1acOB CTBOJIOBOW JIPEBECHHBI B (PUTOMACCY U JPYyTHe MapameTphl,
B TOM 4YHCJIIE, COOTHOIIICHUE TIOJI3EMHOHN U Ha3eMHOU ruToMacchl, KO3 (OUIIMEHTHI 3amaca yriiepo-
Jla B JIECHOM MOACTUIIKE U TP., PACCUUTATH 3aMachl U TOAMYHOE HAKOIUICHHE YIIIEPO/ia 0 OCHOBHBIM
nynam, pekomengoBanubiM MIOUK: HamzemHas ¢uromacca, moazemHas ¢uTomacca, MepTBas
JpeBecuHa (BaJIeKHAsl U CyXOCTOWHAs ), JIECHAs! TIOJICTUIIKA U JIJIsi OMOMACCHI B I1EJIOM.

ANTOpUTMBI U TIOCJIEOBATEIBLHOCTD BBIIIOJHEHUS! OLIEHKH 3alacoB, NOTJIOLIEHUS, 3MUCCUI
yriaepoaa U yriiepogHoro OanaHca MOAPOOHO H3IIOKEHBI B METOJAUYECKOM JOKymeHTe (Meroau-
Ka..,,2017). DkcnepuMeHTanbHbIe pacueThl TOAUYHOTO TOTJIOMICHUS U SMUCCUIN Yriepoja BBINOJ-
HEHBI TI0 JJAHHBIM OTpacieBoi u ¢denaepanpHor cratucThkd Ha 01.01.2016. Pe3ynbraThl SKCIIepu-
MEHTAJIBHBIX PACUETOB MPEJCTaBICHBI B KapTorpaduyeckoil opMe Ha 3aKIIOYUTEIBHOM dTame pa-
00T. DKCIIepUMEHTANIbHBIE OLEHKU COMOCTABIEHBI C OMYOIMKOBAHHBIMU JIAHHBIMHM HAIIMOHAIBHON
OTYETHOCTH MO MEXIYyHAPOAHBIM KIMMAaTHYeCKUM cornameHusm (HanuonanpHbIR MOKTAL...,
2017). Iloryomienue yriiepoaa yrnpaBiIsseMbIMUA JeCaMd OOYCIIOBIMBAET MOJOXHUTEIbHBIN OanaHc
yrJIepo/ia WIM HETTO-CTOK, KOTOPBIH IO JTAHHBIM HAIIMOHAJIBLHON OTYETHOCTH cocTaBisier 160,7 Mt
C/ ron (6e3 yuera myna 1mo4s, HO C KOppeKLMell Ha MOIJIOIIEHHE yriIepoja JecaMu, pacloyIoKeH-
HBIMH Ha 3eMJISIX 0CO00 OXpaHseMbIX MPUPOIHBIX TEPPUTOPHUI, 000pOHBI U Oe3omacHocTH). Pacue-
ThI HeTTO-cTOKa yriepoma (NBP) mis Bcex kareropumii necHbix 3emenb Poccuiickoit deneparumy,
BBITIOJTHEHHBIE 10 MpEAaraéMoil METO/IMKe, MMOKa3bIBAOT, YTO UTOrOBasi BEJIMYMHA COCTABISET Ha
01.01.2016 mopsiaka 521,5 Mt C/roa. Ilo HammM olieHKaM B HAIlMOHATIBHOW OTYETHOCTH MO MEX-
JTYHapOAHBIM KIIMMaTHUYE€CKUM COTJIAIIEHUSIM HETTO-ToromieHue yrnepoaa iecamu (NBP) (Hamwo-
HAJBHBIA OKIAI...,2017) 3aHmKkeHo npuoau3uTensHo Ha 68-70%. Pe3ynpTaThl pacdeToB roJUYHO-
ro MOTJIOUIEHUsS yriiepoja JiecaMu Poccuu, mpelcTaBiI€HHbIE MPOCTPAHCTBEHHO, U CyMMapHbIe
OLICHKH OanaHca yriepoja, CXOXKH C YUCICHHBIMH OIEHKaMH aBTOPUTETHOTO HAYYHOTO KOJUIEKTHBA
WHcTtuTyTa NpuKiIagHoro cucteMHoro ananusa - IIASA (IIBunenxo, Hlenamenko, 2014). Pacxox-

ACHUA OOCHOK HaxXoAATCA B IIpeacjiaxX HCONMPEACICHHOCTU pacd€TOB.
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MODERN PROBLEMS OF ASSESSMENT OF CARBON SEQUESTRATION CAPACITY
AND GHG EMISSIONS IN RUSSIAN FORESTS: GIS ASPECT

N.V. MALYSHEVA, T.A. ZOLINA

ALL-RUSSIAN RESEARCH INSTITUTE OF SILVICULTURE AND MECHANIZATION OF FORESTRY
(FBU VNIILM)

GIS support of the method and experimental work aimed to carbon stocks and emission CO, assessment in Russian for-
ests are considered in the report. GIS toolkit is used for forest stratification on site-specific conditions and productivity.
The expansion factor for the conversion of stem volume into biomass and the other parameters of calculations are coor-
dinated with forest strata that are homogeneous on site-specific conditions. The results of carbon absorption, emissions
and carbon balance evaluations performed according to State Forest Register data on 01/01/2016 are presented on the
maps.

V]IK 630*43;528.88

JUCTAHIUOHHBIE METO/IbI OHEHKHW NTHTEHCUBHOCTHU ITO’KAPOB U ITPO-
THO3UPOBAHMUS MPAMBIX IMTOXKAPHBIX SMUCCHUHI B IECAX CUBUPU

E.J. IOHOMAPEB"?, E.I'. IBELIOB?, A.B. [TAHOB®, K.1O. JIUTBUHLIEB?,
T.B. IOHOMAPEBA™?, B.. XAPYK™?

'MHCTUTYT JIECA M. B.H. CYKAYEBA CO PAH, ®UI KHI[ CO PAH
? CUBUPCKUI1 ®EIEPAJIbHBIA YHUBEPCUTET
SUHCTUTYT TEIJIO®U3UKHK UM. C.C. KYTATEJIA3E CO PAH

BriepBere 1151 Tepputopun CHOMPH IPEUIOKEH M apoOUpOBaH METOJL ONPEIEICHUS MPSIMBIX AIMUCCHH JIECHBIX IOXa-
POB, YUHTHIBAIOIIMI HHTCHCHBHOCTh TOPEHUS Ha OCHOBE cITyTHUKOBOH (Terra/MODIS) peructpanuu TEIIOBOTO U3ITY-
YeHUs B cpeiHeM (4 MKM) HH(paKpacHOM JHara3oHe.

B ananuze ObUT MCIONB30BaH MHOTOJIETHUH OaHK moxkapoB (19962018 rr.), pukcupyembix
CIIyTHUKOBBIMM cpenctBamu, MHcTuTyTa neca um. B.H. Cykauea CO PAH, ®UIL] KHI[ CO PAH.
Pazpa®otan moporoBblii MeTOA KJIaCCU(PHUKAIMA TEPMUYECKH aKTHBHBIX MUKCENEH C BBIIEICHUEM
KaTeropuil MHTEHCUBHOCTU TOPEHMsI, aalTUPOBAHHBIN JIJIs1 pa3IMYHbBIX MOXKapoB B yecax Cubupu
(Ponomarev, et al, 2018; ITornomapes u ap., 2018). IToporoBbie 3HaYEHUSI HHTEHCUBHOCTH U COOT-
BETCTBYIOIIIME UM KaTETOPHUHU IOXKAPOB MPEIJIOKEHO ONPENENITh, UCXOA U3 CTATUCTUYECKUX I1a-
paMeTpoB O paJuallMOHHON MOIIHOCTH, (UKCUPYEMOl mpH pa3inuyHbIX (azax moxapa. Keantumm

WHTEHCUBHOCTU OBLIH 3aJaHbl C Y4YC€TOM CPEAHCKBAAPATUYCCKOI0 OTKJIOHCHHUA OT CPCIHCTO. Ilo
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JUana3oHaM 3HAaYeHUH pagualliOHHOW MOIIMHOCTH (KBaHTHIJISIM WHTEHCUBHOCTH) d(PPEKTUBHO BBI-
JETSI0TCS 007aCTH MOXKAPHBIX MOJUTOHOB, COOTBETCTBYIOIINE Y4acTKaM HHM3KO-, CpPEHE- U BBICO-
KOMHTEHCUBHOT'O TOpeHUs. BriepBble 1s1 COBpeMeHHBIX ycioBuil CuOMpU MHCTPYMEHTAJIBHO yCTa-
HOBJICHO COOTHOIIIEHHE MoKapoB HU3KOH (47 £ 13% ot obuelt miomanu), cpeaueit (42 = 10%),
BbICOKON MHTeHCUBHOCTH (10 £ 6%) B necax Cubupu ¢ mpuBsS3KOH K IpeodiIaaarouM APEeBOCTO-
aM. Ha paccMOTpeHHOM BpEMEHHOM HHTEpBaJie MPSMbIE 3MHUCCHUU [10XKApOB BapbUPOBAIM OT MU-
numymoB 20—40 Tr/rox (2004, 2005, 2007, 2009, 2010 rr.) 1o MakCHUManbHOTO 3HaueHUs 227
Tr/rog B ce30H 3KCTpeMalibHOW TopuMOCTH JiecoB 2012 r. CpeaHsisi BeIUYMHA dMHCCHI JIECHBIX
noxkapoB B Cubupu cocrasisier 83 £ 21 Tr C/rox (20022018 rr.), 4TO CyIIECTBEHHO HIDKE 3HaUYe-
HUH, ornpenensieMbix 1o crangaptHor meroauke (112 = 25 Tr C/roxn). 3admkcupoBaH 3HAYUTEIb-
HBIM BKJIaJ IOKapoB B JUCTBEHHMUYHUKAX (51,6%). [loxkapel B COCHOBBIX, TEMHOXBOWHBIX, JIUCT-
BEHHBIX U CMEUIAHHBIX HACAKICHHUSIX CyMMapHO JaroT Bkiajg Ha ypoBHe 20-25%. Ilpexnae Bcero
Takoe COOTHOIIEHHE 00YCIOBIEHO CTATUCTUKOM IIOMIAeH MOKapoB, KOTOpasl B Jiecax ¢ mpeoodia-
JAaHWEM JIMCTBEHHMLBI B 2,7 pa3a MPEBBIIACT IUIOMAAN M0KAPOB B OCTAJIBHBIX PACCMOTPEHHBIX
JPEBOCTOAX. 3HAYMMYIO JIOJIF0 SMUCCUM OIPEAEISAIOT MOKapbl, OTHECEHHBIX K HEJIECHBIM. Y CTa-
HOBJICHA CBSI3b SMUCCHUH C TPEHJIOM aHOMAJIHl TemrepaTypsl Bo3ayxa B CHOUpH B JETHHI MEPUO/I.
Ha ocHOBe BBISIBIIEHHOTO TPEH/1a MHOTOJIETHEW IMHAMUKH OLIEHEH BEPOSITHBIA YPOBEHb SMUCCUH K
koHIly XXI B. mpu peanuszanuu kaumaruueckux creHapueB RCP2.6, RCP4.0 u RCP8.5 (220, 700 u
2300 Tr C/rox cootBerctBenHO) (IToHOMapeB u ap., 2018).

Pabora BrmomHeHa 1o Teme 6a3zoBoro npoekra Ne 0356-2016—-0707 u mpu yactuaHO# noanepxke PODU, IIpa-
BuTesbcTBa KpacHosipckoro kpast, KpacHosipckoro kpaeBoro ¢onzia Hayku Ne 17-41-240475, Ne 18-05-00432. HUcnomnb-
30BaHbl TEXHUYECKHE BO3ZMOYKHOCTH MPUEMHBIX KOMIUIEKCOB L[eHTpa KOJUIEKTHBHOTO MOJb30BaHMsl U EjuHOrO peruo-

HanbHoro nenTpa 13 ®UILL KHI] CO PAH, r. KpacHosipck.
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VIIK 630*5:528.85

OIIPEJEJIEHUE BBICOT M 3AITACOB HACAJKJIEHWM JIPEBECHBIX PACTEHUI
HA OCHOBE OBPABOTKH PE3YJIbTATOB TOIOTPA®GUYECKOM PAJIAPHOM
CBEMKHU SRTM (SHUTTLE RADAR TOPOGRAPHIC MISSION)

YEPHUXOBCKUI JI.M., AJIEKCEEB A.C.

®Ir'BOY BO «CAHKT-TIETEPBYPT'CKUI IT'OCY JAPCTBEHHBIN JIECOTEXHUYECKUI YHUBEPCUTET
NUMEHU C.M. KHPOBA
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Pabota mocBsIeHa W3YYCHHIO BO3MOXKHOCTEH HCIIONB30BaHUS PE3YJIbTATOB PaJapHOW Tomorpapuueckoidl CheMKH
SRTM nns onpeneneHuss 0000IIEHHBIX XapaKTePUCTHK JIECHBIX HACAXACHUH — CPEIHUX BBICOT U 3amacoB. [lomydeHbl
perpeccCHOHHBIE 3aBUCHMOCTH MEXIY CPeTHUMH BHICOTaMH (Da3bl paccesHus (He3aBHCHMas MEpeMEHHAs) U CPETHUMHI
BBICOTAMH W 3amacaMi HACaXXIeHWH (3aBHUCHMas TNEepeMeHHas) B Tpeaeiax TPAaHHUI] JIECOTAKCAI[MOHHBIX BEINEIOB,
CTPYIITHUPOBAHHBIX II0 PEOOIIAAAIONINM TOPOIAM.

Cpenu myOnuKaIui, MOCBAIICHHBIX OMPEAETICHUIO BEICOTHI JIECHOTO IOJIOTa C UCIIOIb30BaHH-
em manHeix SRTM, Haubonee ¢pynnamentansubiMu sBistiores cratbu (Kellndorfera J.et al, 2004,
Sexton J., 2009). B nyOauKarusx IpUBOAITCS CBEACHUS O 3aKOHOMEPHOCTSX COOTHOIICHHS BBICOT
mozaen SRTM u necupix Hacaxaenuii. [loBepxHOCTh, PUKCHUpyeMasi CEHCOPOM, MOKET pacrioa-
ratbes Ha BbicoTe oT 0.5 10 0.75 ot BeicoThl Hacaxaenui (Gallant J.C,et al., 2012; Hengl T., Reuter
H.I.,, 2008). ®aktopamu, CHOCOOCTBYIOIIUMH Oojiee TIyOOKOMY NPOHMKHOBEHHWIO Jyuend C-
Jyarna3oHa B JICCHOW IOJIOT, SIBJISIFOTCSL CyXasl IOroja, He3HauMTeJIbHas IUIOTHOCTH IOJora, He-
OoubIIast BRICOTA HACAKICHUHN U HEOOIIBIIINE Pa3MEPHI JINCTHEB M BETBEH, KOHWYECKas (hopMa KpoH.
dakTopamu, MPENATCTBYIOIIMMHA TPOHUKHOBEHUIO JIyYei B JIECHOW MOJOT (M CHOCOOCTBYIOIIUMU
WX TIPEIOMIICHUIO M OTPAXKCHUIO B BEPXHEW YaCTH IOJIOTa), CIYXKaT BBICOKAasi COMKHYTOCTh Hacax-
JIeHUH, peolialaHue B HUX JTUCTBEHHBIX JI€PEBHEB, HAIMYUE BETBEH CpeaHero u OONbIIOro pas-
Mepa

HoBusHa Hamiell paGOTBI 3aKJIFOYAETCsI, BO-TIEPBBIX, B OINpPEICIICHUH HAa OCHOBE 00PabOTKU
naHHblX SRTM He TONbKO BBICOTHI HAacaXICHUN, HO M UX 3amaca U, BO-BTOPbIX, B HCIOJIb30BaHUH
MacCCOBBIX MOBBIIEIBHBIX JaHHBIX JIECOYCTPOICTBA, B OTIMYME OT MPOOHBIX IIIOIaeH, UCTIONb30-
BanubiX B (Kellndorfera J. et al, 2004; Sexton J. et al 2009).

B xauecTBe MOebHOM TEPPUTOPUM BBIOpaHA YacTh Y Y€OHO-OMBITHOTO JIeCHUYECTBA JIeHnH-
rpazckoil obmactu. McxoaHbIMU MaTepuanaMu JUisl BBITIOJHEHHS MCCIETOBAHUS CIYXKHJIA T€OHH-
dbopMarmoHHbIe 6a3bl JAaHHBIX JIECOYCTPONCTBA, NaHHbIe pagapHoi cbeMku SRTM u Tonorpaduye-
CKHe KapThl. MojenbHas TeppUTOpHs pa3OuTa peryaspHON ceThio Ha sueiku ¢ marom 1 kM. bomb-
I1asi YacTh TEPPUTOPHH OTHOCHUTCS K TUIOLIAU, MTOKPBITON JIECHON pacTUTENbHOCTHI0. Moaenupo-
BaHUE penbeda BHIMOIHEHO Ha OCHOBE OLM(poBaHHBIX Tomorpaduyeckux kapt macmrada 1:25000
nyTeM uHTepnoisauuu MetoaoM TIN. BrimonHeHO BU3yalbHOE U CTAaTHCTUYECKOE CPABHEHUE JBYX
MoJiesIel BBICOT — MOJIETIN MTOBEPXHOCTH (Ha OCHOBE JIaHHBIX pajapHoil cbeMku SRTM) u monenu
penbeda (Ha ocHOBE TONOrpapHUUECKUX KapT).

Bricota moBepxHOCTH SRTM Ha MOKPHITHIX JIECOM y4acTKax OKa3bIBAETCS BBIIIE BBICOTHI MO-
BEPXHOCTH OTKPBITOTO penbeda, HO HUXKE CpeJHEeH BBICOTHI JIECHOTO Mojora. PazHuma Mexay no-
BepxHocTsiMH SRTM u penbeda — BbicoTa HeHTpa (a3l paccenBaHus (scattering phase center
height) 3aBUCHT OT XapaKTEpUCTHK CEHCOPA U O0BEKTa, BKIIIOUAET OTHOCUTENIbHbIE U a0COIOTHBIE
BEPTUKAJbHBIE TIOTPEIIHOCTH, U CTPYKTYPHBIC MPHU3HAKH PACTHTEIBHOCTH. C MOMOIIBIO TTOCTpOE-

HUA HpO(I)I/IHeﬁ BBIITOJIHCHA OLICHKA XapaKTepa W3MEHEHHMI BBICOT MoOJeleit penbe(ba " TMMOBCPXHO-
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CTH. YCTaHOBJIEHO, 4YTO JJIs1 OONbIIEH YacTH MOJEIBbHON TEPPUTOPUU PACXOKICHHS BHICOT MEXKIY
MOJIEJISIMU TTOBEPXHOCTHU U penbeda coctaBisitoT 15-20 m. Conmxenne rpaukoB BEICOT OTMEYaeT-
Csl Ha y4aCTKax, HE MMOKPBITHIX JIECHON paCTUTEIbHOCTHIO.

OrneHka pa3HOCTEH BBICOT Mexkay Moaeabid SRTM um mopennio peiabeda (Ha oCHOBe
Tonorpapuueckux Kaprt) Ha npumepe JIucuHCKONW dYacTh Y4eOHO-OMBITHOTO JICCHUYECTBA
JlenuHrpackoii 001acTH MO3BOJIMIIA BBISIBUTD PSiJl 3aKOHOMEPHOCTEH:

e Bricora noBepxHoctd SRTM oTnuyaercs oT BBICOTHI peiibeda (ompeaensieMol Ha OCHOBE
tomnorpaduueckux kapt). [Ipu aTom cpeansist BeicoTa ¢asel paccesaus SRTM (pa3Huia BbI-
cot monenu SRTM u monenu penbeda) AIg HENECHBIX 3eMeNb cocTtaBmina 7.0£3.5 M, mis
JIECHBIX 3€MEJb MOKPBITHIX JIECHOW pacTUTENbHOCThIO 14.24+4.3 M, 1Jisl JIECHBIX 3€MeJlb He-
MTOKPBITBIX JIECHON pacTUTenbHOCThIO 10.6+6.0 M. YBenuyeHue miomaay BblEI0B IIPUBO-
JIAT K CHIDKEHHUIO BBICOTHI (ha3bl pacCesHUS M €ro CPETHEro KBaAPaTHYECKOTO OTKIOHEHHUS.

e ['paduxu BeicoT Mozenelr SRTM u penbeda Brombs npoduieid oTpakaroT CHHXPOHHBIN Xa-
pakrep m3meHeHu. CpeaHss BbicoTa a3l paccesaus SRTM pacnonaraercsi HUXe BBICOTHI
JIECHOTO TOJIOTA.

[TonydeHbl perpeccHOHHBIC YpaBHEHHsI 3aBUCUMOCTEH CpeHEil BBICOTHI M CpEIHEro 3amaca
HACaXJACHUH OT BBICOTHI (ha3bl paccessHus (Ha MpUMepe JaHHBIX JIECOYCTPOICTBA). BhIsiBIIeHO BiH-
STHUE HAa TECHOTY CBS3M BEJIMYMHBI MUHUMAJIBHOM IUIOIIANA BBIACIIOB, OTHOCUTEIBHON MOJHOTHI,
koa¢dulrenHTa cocTaBa, npeodaaaroieii IpeBECHOM MOPOIbIL.

C yderom riobanbHoro xapakrepa SRTM naHHBIX BBISBICHHBIE 3aKOHOMEPHOCTH MOTYT OKa-
3aThCs TIOJIE3HBIMHU JISI JIECOYUYETHBIX PabOT PETMOHAIBHOTO U TJIOOATBHOTO YPOBHEH, (Hampumep,
3a/1a4 TOCYJapCTBEHHON WHBEHTApPU3AIIUH JIECOB), a TAK)KE PEIICHUS TI00aTbHBIX 3KOJIOTHUYECKUX
3a/1a4 (OLICHKH Ha3eMHON OMOMACCHI, OTPEICTICHUS 3aacoB YIIepo/a).

[lenecooOpa3Ho MPOAODKEHUE HMCCIEAOBAHUS B HECKOJIBKUX HANpaBIEHUSX: JajbHeIee
M3ydeHHe B3aMMOCBSI3ei pacxoxaeHuil moxeneil Beicor SRTM u penbeda ¢ xapakTepucTukamu
JIECOB, OIIEHKA BO3MOXKHOCTEH MpPUMEHEHUS JJI1 aHAJIOTMUYHBIX LieJed MaTepualloB APYrux pajap-

HBIX ChbEMOK, OLICHKA BJIMAHUSA Ha XapPaAKTCPUCTUKHU JICCOB MOI[CJ'IGI\/'I BBICOT penbe(ba N MTOBECPXHOCTH.
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ASSESSMENT OF THE TREE STANDS HEIGHT AND GROWING STOCK ON THE
BASE OF SRTM (SHUTTLE RADAR TOPOGRAPHIC MISSION) DATA TERATMENT

CHERNIKHOVSKY D.M., ALEKSEEV A.S.
SAINT-PETERSBURG STATE FOREST TECHNICAL UNIVERSITY

The possibilities in assessing of the mean tree stands height and growing stock on the base of SRTM data treatment
were studied. Forest inventory data by compartments dominated by main tree species of Lisino training and experi-
mental forest of Saint-Petersburg State Forest Technical University was used for analysis. Statistically reliable regres-
sions was established between mean tree stand height and growing stock (dependent variable) scattering phase center
height SRTM (independent variable).

VK 630*

CUCTEMHBIN NOAXO0/I K OIEHKE 3KOCUCTEMHBIX ®YHKIIUI JIECOB: UH-
OOPMAIMOHHO-METOANYECKUE ITPOBJIEMbI

A3. IIBUAEHKO", .. LEIAIIIEHKO"?

"MEXJIYHAPOHBI MTHCTUTYT IPUKJIAJIHOI'O CUCTEMHOI'O AHAJIM3A,
MHCTUTYT JIECA M. B.H.CYKAUEBA CO PAH,
*rOCY JAPCTBEHHBII TEXHUYECKUI VH-T UM. H.3. BAYMAHA, MbITUILIU

Buodusnueckas oleHKa SKOCHCTEMHBIX QyHKINH/yeiyr ecoB (OPY) BO3MOKHA TOJILKO HA OCHOBE MHTETPAIlMH JTaH-
HBIX, TIOJYYCHHBIX Ha3eMHBIMU M AMCTAaHIIMOHHBIMHA MeToAaMu. Vcnonp30BaHUE pa3sHOPOAHON WHPOPMALINH, a TaKKe
HEYCTKUH XapaKTep U3y4eMbIX CHCTEM CO3IAI0T ps MHPOPMAIIHOHHBIX H METOIUYECKHX IpobieM. B moxmane xpaTko
0003HaUCHBI CHCTEMHBIC MPUHIUILI MOAX0/a K omeHke DDV, o0CcykmaeTcs rapMOHK3aIUs onpeaeacHui, kaccudu-
KallMOHHBIX CXEM M METOIUYCCKUX pelieHuid. Ha mpumepe OLEHKH (UTOMACCHI M MOJHOTO BEPU(UIUPYEMOTO yTiie-
POIHOTO OFOIKETA JISCOB B MACIITabe CTPaHBl WILTIOCTPUPYIOTCS BO3MOKHOCTH H OCOOCHHOCTH CHCTEMHOTO TTOAX0/a K
oneHke ODVY.

[lepexon x afanTUBHOMY, YCTOMYKMBOMY K PUCKaM IJ100aJIbHBIX U3MEHEHUH JIECHOMY XO03ii-
ctBy (YVYJI) npeamnonaraer HempepbIBHBIH MOHUTOPUHI YCTOMYHMBOCTH JIECOB M BCETO MHOKECTBA
aKOCUCTEMHBIX (yHKIHi/ycayr (DDYVY). TTocne ocHoBomonararoieit padorsr Costanza et al. (1997)
MOSIBUJIACH OIPOMHasl IuTeparypa no teme. OJHaKo MHOTHE BOIPOCHI TPeOYIOT JanbHeWIei pas-
paboTKH, KaK B YAaCTH OOLIETEOPETUYECKUX MPUHIIMIIOB U MOJIOXKEHUH, TaK U pEerMOHaIbHbBIX JeTa-
JM3alMi, HAapaBJIEHHBIX HA CHIEIU(PHUKAINI0O KOHKPETHBIX DDV U UX YBA3KY C CUCTEMaMH JIECOX O-
3SMCTBEHHBIX MEpOINPHUATUH. DTO MpeArnonaraeT HeoOXOJUMOCTh HalU4us HAIMOHAIBbHOM (BO3-
MO>KHBIN BapHaHT OOCYXAAaeTcs) U pernoHanbHbIX Kiaccudukanuii DDY. Cpeau 6a30BbIX MOJIO-
xeHui kouuenuuu DDV crnegyer Ha3BaTh MHOTO()YHKIIMOHAILHOCTD JIECOB JIFOOOTO aMUHUCTpa-
TUBHO-XO3AHCTBEHHOTO HAa3HAYEHUs M, CJIEOBATEIbHO, HEOOXOIMMOCTh yueTa B3aMMOOTHOIICHUN
Mexay DDV oTenbHOro JIeCHOr0 y4acTKa, KOTOphIe, B IIEPBOM NMPHUOIMKEHUH, MOTYT paccMaTpH-
BaTbCs KaK CHHEPreTHYecKHUe, TOJEepaHTHbIC, KOH(IUKTHBIE W B3aWMOMCKIIOYAIOIINE; MPUHIUI
PaBHO3HAYHOCTH, HO HepaBHOLeHHOCTH QyHKkumii (Illeitnray3, CanoxxuukoB 1983); npuoputeTHas
poib (QYHKIMNA B ONpeAeTICHUUN PEKUMOB BEJCHUS JIECHOTO XO3SHCTBA U Jecononb3oBanus. Oue-

BHUJHA HCO6XO,Z[I/IMOCTL SKOHOMHUYECKON OLICHKHU D@V B cMbICIE HX MOJIE3HOCTH JJId BCEX — O6H.le-
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CTBO JIOJDKHO 3HATh LIEHY Jieca, a KTO U KaK JOJDKEH IUIaTUTh 3a HEPHIHOYHBIE (CErofHs) yCIyru
BCEOOIIEro MOJIb30BAHUS — 3TO BaXKHBIM, HO CIEIYIONUIUI BOIIPOC rOCYIapCTBEHHOTO PEryIHpOBa-
Hus. lockoneky mo cBoeit cytn DDV mpeacTaBisioT coOOl HEYETKHE CUCTEMBI, 3Ta MX OCOOCH-
HOCTh JIOJDKHA YYUTBIBAThCS NMpu Onodusndeckoit onenke DDY, 0CHOBOW KOTOPOH SBIISICTCS HC-
M0JIb30BAaHKE HE3aBHCHMBIX METOJIOB B IPOIIECCE OLICHMBAHMS C IMOCIENYyIOIIeld rapMoHU3aluen
(mutual constraints) BaxHEHIIMX MPOMEXKYTOYHBIX M OKOHYATEIbHBIX pe3yibTaroB (Shvidenko et

al. 2017).

CymecTByromnias cuctemMa ydera jecoB B Poccun HemocTtaToyHa sl HaJIe)KHOM OLIEHKH OC-
HOBHBIX nlapameTpoB DDY. Tpebyercs oneparuBHAs OleHKAa OMOPU3NIESCKIX MMOKA3aTeIeH JIECHBIX
HKOCUCTEM U TPOLECCOB B HHUX, 3HAUNTEIbHAS YaCTh KOTOPBHIX COBPEMEHHOW CHCTEMOM JecoydeT-
HBIX pabot B Poccun mmubo He ompenensiercs (Hanpumep, puromacca 1o (GpakuusM, BKIOYAs MO
3eMHYI0; YHCTasi TEPBUYHAS MPOIYKIHS;, TEKYIIHE IMPHPOCTHI MO OOIIeH NPOAYKTHBHOCTH U
HAIMYHOMY 3aIlacy; MOKa3aTeld YCTOHYMBOCTH JIECHBIX DKOCHUCTEM W JIaHIMA(PTOB; MMOKA3aTeln
OnopazHOO00pasnsl; KOJMYECTBO M JWHAMHUKA YIJIepoJa MOYBHI), OO ONMpeAessieTcs ¢ HeyIoBie-
TBOPHUTEIBHON MOJHOTOM MM MPOCTPAHCTBEHHOW M BPEMEHHON TOYHOCTBIO (Hampumep, KOJIHdYe-
CTBO M TMHAMHKA JAPEBECHOTO JICTPHUTA, BIMSIHUE IPUPOTHBIX M aHTPOIIOTEHHBIX HapymeHui). Pa-
[IMOHAIBHOE COYETAaHWE HA3eMHBIX M TUCTAHIIMOHHBIX METOJIOB SIBJISETCSI OCHOBOIIOJIATAIOUIHM
MIPUHITUIIOM COBEPIICHCTBOBAHUS HH(POPMAITMOHHOTO obecriedeHus Onodusnueckoit oneHkn DY
secoB. OCHOBHBIC METOMUYECKUE MPOOJIEMBI, CYLIECTBYIOLIHE 3/IeCh, 3aKkirouatorcs inter alia B 1)
HETIOJIHOM COBMECTHMOCTH OIIpeesieHHi OMO(U3NUECKUX IMoKa3areseil (IpUMephl: OompeesieHue
Jeca B TI00abHBIX TPpoayKTax /133; COMKHYTOCTh KPOH — COMKHYTOCTH TOJIOTa — TIOJTHOTA JIPEBO-
CTOsI); 2) WCIOJIb30BAaHUU HECOBMAJAIONINX KacCU(pUKAIUK (TIpUMEpHI: KJIACChl 3€MEIBHOTO TO-
KpOBa; TUIOJOTHYECKUE MOJpPA3/IEIEHUs JIECOB); 3) OTCYTCTBHM YAOBJIETBOPUTENIBHBIX MOJENEH
CTPYKTYPBI JIECHBIX 3KOCHCTEM Il OLEHKH «HEBUIAUMBIX s [33» CTPYKTYpPHBIX KOMIIOHEHTOB
9KOCHUCTEM; 4) HEYIOBICTBOPUTEIHFHON XapaKTepU3aIlMH BaXKHBIX PETHOHATBHBIX OCOOCHHOCTEH B
KpPYIHO-PErHOHAIbHBIX U INI00aNbHBIX IpoaykTax J133.

OCOOEHHOCTH CHCTEMHOTO MOJIX0/a IEMOHCTPUPYIOTCS Ha JBYX MpHMeEpax: OlleHKa Ouomac-
cbl JiecHbIX dKocucTeM (Schepaschenko et al. 2018) u monHbIA BepUpUIIMPOBAHHBIN YUeT YIIIepoi-
Horo Orojpketa siecoB (Shvidenko et al. 2017) B macmnade crpansl. [TokazaHo, YTO MOTPEHIHOCTH
TaKOTO TOAX0/Ia HAXOMATCS B TpeJeaX, MPeIoI0KUTEeIHbHO TPUEMIIEMBIM IS TIPUHSITHS pelle-

Hu# (s OrokeTa - mopsiaka 25-30%, noBepurenbHas BeposTHOCTH (0.9).

SYSTEM APPROACH TO ASSESSMENT OF ECOSYSTEM SERVICES OF FORESTS:
INFORMATION AND METHODOLOGICAL PROBLEMS

A.Z. SHVIDENKO'? D.G. SCHEPASCHENKO®
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2V.N. SUKACHEV INSTITUTE OF FOREST, SB, RAS
$BAUMAN MOSCOW STATE TECHNICAL UNIVERSITY, MYTISCHI BRANCH

Biophysical assessment of ecosystem services of forests (ES) requires integration of data are obtained by ground and
remote sensing methods. Use of heterogeneous information, as well as a fuzzy character of the studied systems generate
some information and methodological problems. The presentation outlines system principles of assessment of ES, dis-
cusses the harmonization of definitions, classification schemes and methodological decisions. Using live biomass and
full and verified carbon account of forests at the country level as examples, the presentation illustrates possibilities and
specificity of system approach to assessment of ES.

YK 581.5;528.8

IJIOBAJIBHBIE KAPTHI JIECHON ®UTOMACCHI M UX BAJIMJAIIUSI HA TEPPU-
TOPUHU POCCHUHU

JI.T. LIEMALLIEHKO™, A.3. IIBUJEHKO A.3.2, A.A. AJIEMHUKOB?, K.C. BOBKOBA®, T.IO. BPACJIABCKA I,
®.K. BOSbMUTEJIB?, .M. IAHWJIMHA®, M.JI. EBJJOKUMEHKO®, A.B. TOPHOB*, M.B. TOPHOBA*, B.B.
UBAHOB?, B.H. KAPMMHOB?, M.E. KOHOBAJIOBA®, JI.B. KPUBOBOKOB?, H.B. JIVKMHA®, O.B. MAPTbI-
HEHKO? J1.B. MYXOPTOBA®, .. HA3MMOBA®, I1.B. OHTUKOB?, A.®. OCUIIOB®, E.B. TUXOHOBA®*, O.B.
TPEOUJIOBA®, 5.®. BEJIPOBA®, C.B. BEPXOBELL®, H.A. BJIAJIUMUPOBA®

! INTERNATIONAL INSTITUTE FOR APPLIED SYSTEMS ANALYSIS
2 MBITUILIMHCKUI ®UIUAJI MOCKOBCKOI'O TOCY JAPCTBEHHOI'O TEXHUYECKOI'O YHUBEPCUTE-
TA UM. BAYMAHA
SYHCTUTYT JIECA UM. B.H. CYKAUEBA CO PAH
* LIDHTP 10 TTIPOBJIEMAM DKOJIOTMU Y IPOJYKTUBHOCTHU JIECOB PAH
S MHCTUTYT BUOJIOT'MU KOMU HIL YpO PAH
® TOCYJAPCTBEHHBII IPUPOAHBIN 3ATIOBEIHUK « JEHEXKKUH KAMEHb».

B JAOKJIIaAC MPUBOAUTCA 0630p COBPCMCHHBIX HHCTPYMCHTOB AWCTAHIHOHHOI'O 30HAWPOBAHUA JIeCHOI (1)I/ITOMaCCI>I,
r100aJbHBIX U PEruOHAJIbHBIX KapT, HAXOAAINXCS B CBO6OZ[HOM JAOCTYIC, 4 TAKXKC MCTOA0OB U MOAXOA0B K UX BajlnAad-
OHH.

duromacca sBJISETCS BaXXKHBIM IOKa3aTeneM Jieca. HabmroneHue 3a e€ 3amacamMu U JUHAMM-
KON BayKHBI JIUISl OLIEHKH COCTOSIHUSI DKOCHUCTEM, JUHAMUKH YIJIepoJia ¥ MapHUKOBBIX Ia30B, pecypc-
HOT'O TIOTEHIIMaJa, BKJI0Yasi BO3OOHOBIISIEMbIE NICTOYHUKN DHEPTUH, IPOUYNX IKOCUCTEMHBIX (PYHK-
it 1 ycryr necoB. OnepaTuBHOE KapTorpadupoBaHue HaA3eMHON (puTOMacchl Ha OOIBIIUX TEP-
PUTOPUSAX BO3MOXKHO TOJBKO C MOMOIIBIO TEXHOJOTHH JUCTAHIIMOHHOTO 30HIMPOBAHUS 3eMIIU
(133). XoTs MHCTPYMEHTOB MPSMOI0 AMCTAHLMOHHOIO HM3MepeHus (uTomMacchl HE CYLIECTBYET,
TEXHOJIOTUM COBMECTHOM 00pabOTKH MH(OPMALMU C PA3IUYHBIX CEHCOPOB IMO3BOJISIIOT MOJIy4aTh
Bcé Oosee Han&xHble olleHKkH ¢uromaccsl (Lllemamenko u ap., 2017). Onrtudyeckue UHCTPYMEHTHI,
takue kak MODIS, Proba-V, Landsat, Sentinel-2, mpuMeHnstoTcst isi OIIGHKH BEreTallMOHHBIX WH-
JIEKCOB, THITOB PacTUTEIILHOCTH, COMKHYTOCTH KpoH (Hansen et al., 2013) u make 3amacoB apeBe-
cuabl (bapranes m ap., 2016). Pamapuwsie mnctpymentsl (Envisat ASAR, Sentinel-1, ALOS
PALSAR) 4yBCTBUTENBHBI K 3a1acaM BOJIbI B PACTUTEIBHOCTU U UCIIONB3YIOTCS JUIsS OLEHKH 3ara-
coB apeBecunbl (Santoro et al., 2015, 2018) u ¢uromacce! (Thurner et al. 2014; Santoro et al.,

2018). IlpencraButensMu ciaeayOUIero MOKOJISHHUS paJapoB, OArOTaBIMBaeMbIX K 3ammycky B 2021
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rony siBisiercss NISAR (L muamazon or NASA / ISRO) u BIOMASS (P auanazon ot ESA). Jlazep-
Hble UHCTpYMEHTHI (LiDAR), MO3BONSIOT OIEHUTh BEPTUKAIBHYIO CTPYKTYpPY (hUTOMACCHI, Mpe-
crasienbl ICESat (2003-2010 rr), a Takxke ICESat-2 u GEDI, 3anymenasivu B konte 2018 roxa.

O0630p KapT JiecHOM pUTOMACCHI, HAXOASIINUECS B CBOOOJHOM JOCTYIIE MPEACTABICHBI HA Cali-
te https://Biomass.Geo-Wiki.org. Haubonee akTyalnbHBIMH, IIOKPBHIBAIOIMMH TEPPUTOPUIO Poccuu
SIBIITIOTCS TII00aIbHBIC KapThl 3aracoB apeBecuHbl (Santoro et al., 2018) u Hag3eMHON PUTOMACCHI
(Thurner et al. 2014; Santoro et al., 2018; Baccini et al., 2018).

[Tonyuenune Han&XHBIX KapT JiecHOU puTomaccel Metogamu J[33 HEBO3MOKHO O€3 COBpEeMEH-
HBIX, HAJIEXKHBIX, PEIPE3CHTATUBHBIX U COMOCTABUMBIX HA3€MHBIX NaHHBIX IS KaIUOpOBaHUS U
npoBepku (Bamganuu). [Ipororunom takux 0a3 JaHHBIX JECHOW GuTOMacchl siBisieTcs (1) cTpyk-
Typa necHoii putomaccel (Schepaschenko et al., 2017) u 6a3a 1aHHBIX MOCTOSHHBIX TPOOHBIX ILIO-
maneit (https://forest-observation-system.net/). Bce coaBTopsl JaHHON paOOTHI ITOAEIUINCH CBOMMHU
M3MEpPEHUSIMU Ha MOCTOSHHBIX MPOOHBIX TUIOMIAAAX JUIS BalUIallMu U KanuOpoBaHus qaHHBIX J[33.
[IpermyIiecTBOM NepeuncaeHHbIX 0a3 JaHHBIX ABJISETCS UX O0IIENOCTYTHOCTh. B noknazne npuso-
TSITCS pe3yAbTAaThl BAIMJAINN KapT (PUTOMACCHI O JIaHHBIX TOCYAapCTBEHHOTO JIECHOTO peecTpa
MaTepuagam npoOHBIX TUIOHIAICH.

OmnpenenéHHas posib B BaluJaluu KapT (UTOMACCH U OCOOCHHO B OIICHKE NMPUYMH €€ TuHa-
MUKH TPUHAIICSKAT METOJaM BH3yalbHOW KIACCU(UKAIIMA CHUMKOB BBICOKOTO pa3peIICHUS.
[IpencraBneHa KpayacOpCUHIOBas akiius, NpoBoauMas Ha uHTepHeT mardopme Geo-Wiki.org B
anpene-mae 2019 r., B KOTOpOW MOXKET MPHUHATH Y4acTHE KaXKIbIA C BOBMOKHOCTBIO BHIUTPATh MPH-

3bl U CTAaTh COAaBTOPOM HaquOﬁ HY6J'II/IK8.I_II/II/I B BBICOKOIIUTUPYEMOM XKYypHaJIC.
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AIPOKOCMMYECKHUE METO/JbI B JIECOBEJIEHHUU,
JECHOM XO3SIMCTBE 1 DKOJIOTUH

VK 504.064

XAPAKTEPUCTHKA IIOKAPOB 1 BOCCTAHOBJIEHUSA I'APEM JIECOBOJIOTHBIX
KOMILIEKCOB TOMCKOM OBJIACTH 11O CITYTHUKOBBIM JAHHBIM

M.H. AJIEKCEEBA', E.A. TOJIOBALIKAS?, .T. SILLEHKO!

' ®I'BYH UHCTUTYT XUMUU HE®THU CO PAH
2®I'BYH UHCTUTYT MOHUTOPUHT A KJIIMMATHUYECKUX U SKOJIOTUYECKUX CUCTEM CO PAH

HpI/IBO[[I/ITCH OILICHKA IOKapoB J1€COO0IOTHBIX KOMIUIEKCOB TOMCKOM 001acTH 1o CITYTHUKOBBIM JJaHHBIM KOCMOCHHUKOB
U JIaHHBIM U3 (hOHIOBBIX MaTepuaioB JlemapraMeHTa jJecHoro xossiiicrBa Tomckoit obmactu 3a 1980-2017 rr. Beimoa-
HCHa OLICHKa BI)I6p0COB 3arpA3HAOMINX BEIIECCTB B PE3YJIbTATC KPYINHOT'O MOXKapa Ha OCYIICHHOM 00JI0TE U MOKa3aHa
JUHaMHUKa IMOCJICIIOXKAPHOT0 BOCCTAHOBJIICHUA PACTUTCIILHOT'O IIOKPOBA HAa rapu Ha OCHOBE JaHHBIX NDVI.

Jleca u 60n0ta Poccuu nmerot rinobaibHoe aTMOcepHOe 3HaYCHHE B CTOKE yriepojaa, o0be-
Max ero morjioueHus u 3Muccuu. OHAKO B CBSI3U C MOXKapaMu M pyOKaMu HMPOUCXOAUT CYIIle-
CTBEHHOE BBIJIEJIEHUE YIJIEpOAa U APYTuX 3arps3HSOUIMX BellecTBa B atMochepy. Haubonee ro-
PUMBIMU OKa3bIBAIOTCS CIENbIE U MEPECTONHBIE XBOWHBIC U JIMCTBEHHO-XBOWHBIE Jieca, He0OIeCHB-
1recst BBIpYOKU U OCYIIEHHbIE 00JI0Ta C HAKOTIEHHOW OpraHM4eCcKOid Maccoi B JIECHOW MOJICTUIIKE
u topde (bapanosckmii, 2004; T'amkoBa, Cuntorkuna, 2015; Xakumos, Cuntotkuna, 2014). B
HAaCTOSIIIEe BpEMsl ONPEICNICHUE TUIOMIAIN JIECHBIX YIOJIMi, YHUUYTOKECHHBIX MOKapaMH, U OLIEHKa
BEIOPOCOB B aTMoc(epy 3arps3HSIONIAX BEIIECTB B PE3yJIbTaTe JECHBIX U OOJOTHBIX MOKapOB SIB-
JISFOTCSL aKTYalIbHBIMU KaK B CBETE MUCCIIEIOBAHUS YIIIEPOJIHOTO OallaHca HYKOCHCTEM UX OOIIEro co-
CTOSIHUA U (YHKIIMOHUPOBAHUSA, TaK U B CBETE HKOJIOTHUECKUX MPOOIEM, CBS3aHHBIX C KAYECTBOM
atMocdepHoro Bo3ayxa. Llems paboter 3akmouanack: 1) Cozmanne 'MC co crnosiMu TeoaHHBIX
nokapoB u rapeit B bakyapckom u Illerapckom necHuyectBax Tomckoi ob6iactu; 2) OleHKa BbI-
OpOCOB 3arps3HSAIOMIUX BeHIecTB OT moxkapa 1998 r. Ha ocymennom 6onote Ukcunckoe (Lllerap-
CKUH paifoH); 3) OlLIEHKA MOCIJIEN0KapHOTO BOCCTAHOBIIEHUSI PACTUTENHHOTO MOKpOBa Ha rapu k-
CHUHCKOT0 00JIOTa ¥ pUCKa TOBTOPHOTO BO3TOPAHMUSI.

Jlyig mpoBeieHUs aHalIM3a MOKapoB JIECOOOJOTHBIX KOMILJIEKCOB CO3/l1aHa reOMH(OpMaIMOH-
Has CUCTEMa, B COCTaBE KOTOPOU CIEQYIOIIME Ie0JaHHbIe: KapTa PACTUTEILHOIO MTOKPOBA BOCTOY-
Ho# yacti ToMcKo# 00acTi, cocTaBieHHas 1Mo utoram aermppuposanus detsipex KC Landsat 8
3a 13-15 utons 2014 r.; nudposas kapra pactutenbHOCTH - ipoaykT MCD 12Q1 2011 r.; mpoaykt
MOD13Q1, koropsrit mpeactapiseT kaptel NDVI 3a 2000-2016 rr.; BEeKTOPHBIE CIION TPAHUI] rapei
2003-2017 rr. ans Teppuropuii bakuapckoro u Illerapckoro secHMYECTB U3 TI00ATBHOTO aTiaca
noxapoB (https://daac.ornl.gov/cgi-bin/dsviewer.pl?ds_id=1642); snekTpoHHBI KaTajor O4aroB

MOKapoB Ha OCHOBE BBINMUCKU W3 (OHAOBBIX MaTepuajoB JlemaprameHTa JIECHOTO XO35HCTBA
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Tomckoit obmactu 3a 1980-2017 rr.B Illerapckom necanyectBe u 3a 1989-2016 rr B bakyapckom
JIECHUYECTBE; aKTyajbHasi HH(popMalus ¢ HHTepHeT—pecypca http://fires.ru.

Coznannas ['MMIC HarisiiHO XapakTepu3yeT MoXKaphl U MPONACHHBIE UMU IUIONIAN HA TEPPHU-
topusax bakuapckoro u Illerapckoro necuuuect. B pesynbrate iecomenuopanuu B 1973-1979 rr.
Ha Teppuropun bakuyapckoro (bak4yapckoe necundectBo) u Mkcunckoro (Lllerapckoe ecHnyecTBo)
paitoHoB 06110 ocymieHo 77 u 70 KM? GOJIOTHBIX MAaCCHBOB COOTBETCTBEHHO ('ammkoBa, CUHIOTKHHA,
2015; Xakumon, Cuntotkuna, 2014). B 1998 r. na MkcunckoM Oosiore Ha miomiaau 37 KM° GBLIT
MOJIHOCTBhIO YHUUTOXKEH PACTUTENbHBINA MOKPOB C MPUIOBEPXHOCTHOU Tommed Topda. Ouenka 06-
miero oobeMa BIOPOCOB 3arps3HSAIONIMX BEIIECTB Ta30BOi cMecH oT moxapa 1998 r. na kcuHckom
0orote ompenensiack cornacHo (MeToauka onpeneneHus u pacder..., 1997). Ionydeno, 4ro Ha
yuactke Mkcunckoro 6onora B 1998 r. npu roperaun 121956,5 T pacTuTenbHBIX TOPIOYNX MaTepua-
70B ObL10 BeIOpOIIEHO B atMocdepy okcuaa yriepona (CO) - 16464,1 T, CO; - 11463,9 1, okcuaos
azora (NOy) - 49,4 1, caxu - 170,7 T, metana - 9146,7 T u o30Ha - 122 T. Ha 0cHOBE HCIIOIb30BaHUS
NDVI BeisiBeHO, uTO OMOMacca pacTUTEIHHOTO TTOKPOBAa Ha rapu KIO4eBOro ydactka Mkca Boc-
cranaBnuBaerca. [locne moxapa B 2000 r. 3Hauenuss NDVI mukponannmadros cocrasisu (0,5-
0,66), a B 2015-2016 rr. noBeicunucs a0 (0,65-0,8). Hakomienue 6uomaccsl U HaJIM4YHE CyXOCTOs, a
TaK)Ke HaJM4KUe CETU JIOPOT CBUAETEIbCTBYET O PUCKE MOBTOPHOTO Bo3ropaHus Ha MkcuHckoM 60-
JIOTHOM MAacCHBE, a Tak)K€ Ha JAPYIHMX OCYIICHHBIX Y4YacTKax, CIEAOBATEIIbHO, U BO3MOXHBIN BbI-

Opoc B aTMocdepy 3arps3HSIONINX BEIICCTB.

HccrenoBanre OBUIO BBITIOTHEHO B paMKax TocOropkeTHOH TeMbl AAAA-A17-117013050031-8 u B pamkax
rocoromxetaot teMel AAAA-A17-117030310200-4.
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Meroauka onpezneneHus 1 pacdera BEIOPOCOB 3arpsi3HSIONINX BEIIECTB OT JIECHBIX NoxapoB: [Ipuka3 ['ockom-
skonorun Poccun Ne 90 ot 5 mapta 1997 r.

CHARACTERISTICS OF FIRES AND RESTORATION OF THE BURNED AREA OF
THE FOREST AND PEATLANDS COMPLEXES OF THE TOMSK REGION ON THE
SATELLITE DATA

M.N. ALEKSEEVA?, E.A. GOLOVATSKAYA?Z I.G. YASHCHENKO!

YINSTITUTE OF PETROLEUM CHEMISTRY SB RAS
2INSTITUTE FOR MONITORING CLIMATE AND ECOLOGICAL SYSTEMS SB RAS

Assessment of the fires of forest-swamp complexes of the Tomsk region using satellite data and data from archive ma-
terials of the Department of Forestry of the Tomsk Region for 1980-2017 is given. Assessment of pollutant emissions
from a major fire in a dried peatlands has been made and the dynamics of post-fire restoration of vegetation on burning
has been shown based on NDVI data.
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V]IK 630*181:582.854

CPABHEHMUE AJI'OPUTMOB OIIPEJAEJIEHUSA 'PAHUL KPOH JEPEBBEB 1 MEXK-
KPOHOBBIX ITPOCTPAHCTB HA OPTO®POTOCHUMKAX BIIJTA

E.M. BEJIOBA, 1.B. EPIIIOB, A.JI. HUKUTHHA, C.B. KHA3EBA

®I'BYH L[PHTP [0 ITPOBJIEMAM DKOJIOI' MU U TPOIYKTUBHOCTH JIECOB POCCUICKON AKAJIE-
MUU HAVK (LIDI1I PAH)

B noxnazne npoBoauTest KpaTkuii 0030p ABYX METOZOB cerMeHTalmu n3oopaxenuit BIIJIA: meron Bonopasznena (Water-
shed) u merox FLS (Full Lambda Schedule). ITpoBoauTest cpaBHeHHEe pabOThl STHX aJrOPUTMOB Ha MPEIMET BbIACINC-
HUSI KPOH JIEPEBbEB M MEXKKPOHOBBIX IIPOCTPAHCTB Ha TECTOBBIX yuacTkax CMoseHckol u KanmuHuHrpaackoit obnacreii.

B Hactosmee BpeMs 00JbIlIOEe paclpoCTpaHEHHE MOJy4yaeT JeTajdbHas CheMKa JIeCOB ¢ Oec-
MUJIOTHBIX JIETAaTeNbHBIX anmnapaToB ¢ HeOosbmux BeICOT (100-300 M), pe3ynbTaToM KOTOPOW sB-
JSIOTCST OPTOPOTON300pAKEHUST APEBECHOTO TOJIOTa CBEPXBBICOKOTO MPOCTPAHCTBEHHOTO paspe-
menus (5-10 cm). Takue u3o0paxeHus Jar0T JAOMOJIHUTEIBHYIO BO3MOXKHOCTD JUIsSl U3Y4YE€HUS KOJIH-
YEeCTBEHHBIX XapaKTEPUCTHUK JIECOB, MX COCTOSIHUS Ha YPOBHE OT/EIBHOTIO jepeBa (AJeKcees U Jp.,
2016; Cannukos u jp., 2018; Puliti et al, 2015).

B cBsi3u ¢ 3TUM BCTaeT BONpoC 0 pa3pabOTKE HOBBIX U PA3BUTHUHU CYILIECTBYIOLIMX METOIOB U
JITOPUTMOB 00pabOTKM M300paKeHH, TakKUX Kak cerMeHTanus. OCHOBHOM 3a/iauell cerMeHTallu
ABJIsieTCA pa3OueHne n300pakeHUs] Ha OJJHOPOJHbIE 00JACTU — CEIMEHTHI, SIBJIAIOLINECS OJJHOPOI-
HbIMHM IO OJJHOMY WJIM HECKOJIbKUM Ipu3HakaM. OOBEKThl Ha M300paKE€HUH COOTBETCTBYIOT CEr-
MEHTaM, a UX IPaHULIbl — TPaHULIaM 00bEKTOB cOOTBETCTBEHHO (VBaHoB, 2016).

B nanHoli paboTe paccMarpuBaroTCs JiBa alrOpUTMa CErMEHTALUU Ul BBIIACICHUS TPaHMIL
KpPOH JI€pEBbEB JIECHOTO Y4acTKa €CTECTBEHHOI'O IIPOMCXOXKIEHHUSA: METOoAa BOAOpa3ie-
na(Watershed) u anroputm FLS (Full Lambda Schedule).

MeTton BoJopaszena OCHOBaH Ha MPEACTABIEHUU N300paKEeHUsI B BUJE TPEXMEPHOM MOBEPX-
HocTu. Kax/plif mukcen n300pakeHUs] OMMCHIBAETCS JBYMsl MPOCTPAHCTBEHHBIMH KOOPJIMHATAMHU
(X,y), @ B KauecTBe BBICOTHI BBICTYMAET 3HAYEHHE SAPKOCTU MUKcena. B 3Toil MHTEprperanuu Bce
TOYKH M300pa’keHUsl JENATCS Ha TOYKHU, PACIOJIOKEHHBIE Ha CKJIOHE M IpeOHE TpeXMEepHOH mo-
BEepXHOCTH. Touku Ha rpedHe (GOpMHUPYIOT JIMHUU Bojopasnena. OCHOBHAs 1eNb CETMEHTAlluu Me-
TOJIOM BOJIOpa3/iesia COCTOUT B BBISIBIIEHUU JTUHUI Bosopasaena (I'oncanec, 2012).

Anroput™m cerMeHTanuu FLS mpoBoauT cerMeHTalnIO0 Ha OCHOBE CHEKTPAIbHOM U MPOCTpaH-
cTBeHHOU MHpopManuu. [lepBoHayanbHO paccMaTpuBaeTCs KaXAbld MUKCENb KaK OTAEIbHBIN cer-
MEHT, Jajiee MPOUCXOJUT HapamuBaHUE 00JIaCTed MyTeM OOBEIWHEHHS B CETMEHTHI OJHM3KHX IO
CIIeKTpaIbHBIM Xapakrepuctukam nukceneit (Redding et al., 1999). Anpuopu 3agaeTcs ocHOBHas
XapaKTEpUCTHKA: TOIYCTUMBIN pa3Mep CETMEHTA.

CpaBHeHue pabOThl aITOPUTMOB MPOBOJMINA HA TECTOBBIX Y4acTKaX, KOTOPbIE HAXOJATCS HA

TEPPUTOPHUAX HAMOHATBHBIX MapkoB «CmoneHckoe [loozepre» n «Kypickas koca». Aspodoro-
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ChEMKa TECTOBBIX y4acTKOB Obuia BhImoHeHa B 2017-2018 rr. B pesynbraTe hoTorpammerpude-
CKO 00pabOTKM MaTepHalioB CheMKH ObUIN ToslyueHbl 6 opTodoToruianoB. B pabore npencrasie-
Hbl PE3y/lbTAaThl CPABHEHMSI AITOPUTMOB CETMEHTAI[MM OTHOCUTEJIBHO KOPPEKTHOCTU BbIACIEHUS
KpPOH JIepeBbeB (KOJIMYECTBO M IUJIOLIA/b). B KauecTBe 3TajlOHHBIX M300pakeHUU AJIsi CpaBHEHUS
ObUTH BBIOpaHbI Pe3yNbTaThl HE3aBUCUMOI'O BU3YaJIbHOTO Jemu(pupoBanus opTo(OTOIIaHOB IKC-

[IEPTOM.

HccnenoBanus BEINOJIHEHBI B paMKax pabot no rpantam POOU Ne 18-54-00029 (misa necos HII «CmoneHckoe
[Mooszepre») 1 PODU Ne 17-05-01129 (st necos HIT «Kypuickas kocay).
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COMPARISON OF TREE CROWN DETECTION ALGORITHMS ON HIGH RESOLU-
TION IMAGERY

E.l. BELOVA, D.V. ERSHOV, A. D. NIKITINA, S.V. KNYAZEVA
CENTER FOR FOREST ECOLOGY AND PRODUCTIVITY FORESTS RAS
This report compares two algorithms for segmentation of very high-resolution images. Images were received from un-
manned aerial vehicle (UAV) for six test regions in national parks "Smolenskoe poozer'e" and "Kurshskaya kosa". We

used fundamentally different image segmentation algorithms such as FLS (Full Lambda Schedule) and Watershed. The
results of segmentations were compared with results of data interpreted by the operator.

YAK911.2
HAPYIIEHHOCTDb TEOCUCTEM ITPUBAMKAJIbS

U.H. BWJIMYEHKO!, H.M. JIV)KKOBA™?

' YHCTUTYT F'EOTPA®UU VM. B.5. COUABBI CO PAH
2 ®I'BY "3ATIOBEJHOE ITOJJIEMOPBE"

B craTtee paccmarpuBaeTcss poiib MHPOTeHHOTo (hakTopa B (OPMHPOBAaHMM JaHAMAGTHON CTPYKTYpHl baiikambckon
[Ipuponno#t Tepputopuu. boyee moapoOHO paccCMOTPEHO MPOSBICHUE MUPOTEHHOTO (aKTopa Ha TeppuTOpur 3abdai-
KaJIbCKOT'O HAI[MOHAJIBHOTO TapKa. B kauecTBe MCXOMHBIX JaHHBIX MPU MCCIIEIOBAHUH HCIIOJIB30BAINCH ApXUBHBIE Ma-
tepuansl 3HII, Tonorpaduyeckue KapThl TEPPUTOPUH, KOCMUYeckne cHUMKU Landsat 5, 7, 8 3a pasnuyHble CE30HBI U
TOJIbl, IECOTAKCALIUOHHBIE IaHHBIE.

B nacrosmee BpEMA HCHAPYHICHHBIX I'€OCUCTEM B Ipcciiax baiikanbckoii HpHpOIIHOﬁ TCP-

PUTOPUU HET M MOXKaphl UTPAIOT MPU ATOM IEepBOCTeNneHHyto poib (bununuenko, 2018). 3to ompe-
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JeNIeT aKTyaIbHOCTh U3YUEHUs BIUSHUS MUPOTEHHOTO (paKkTopa HA CTPYKTYPY U AUHAMHUKY F€OCH-
CTEM peruoHa. JlecHsle noxkapel BIMSIOT HA CYKLIECCUOHHBIE U3MEHEHUS CTPYKTYPHI JIECOB U SIBIIS-
I0TCS IOBCEMECTHBIMU KaK B IIPOCTPAHCTBE, TAK U BO BPEMEHH.

YcnoBus nposBlieHUs TUPOT€HHOTO (haKToOpa OMpEeeaioTcs Kak (Gu3nKo-reorpadguuecKkuMu
OCOOCHHOCTSIMU TEPPUTOPHH, TaK M XapaKTepOM AaHTPOIOIeHHOH aedrenbHocTH. OcoOeHHOCTH
MPUPOJHBIX YCIOBUI perMoOHa, TaKue KaK FOPHBIA penbed, BapbupoBaHHE KIMMaTa, pasHOOOpasue
PacTUTENLHOTO MOKPOBa, 00ycnoBuiIN AU (epeHIPOBaHHYIO C BBICOKOW CTENEHbIO KOHTPACTHO-
CTH JaHIAPTHYIO CTPYKTYpY. 3J€Ch CMEHSIOTCS M COCYIIECTBYIOT CTEIHBIE, JIyTOBO-O0JIOTHBIE,
MO/ITaeXKHbIE, TOPHO-TACKHBIE, MOJATOJILIOBbIE U TOJBIIOBBIE T'€OCHUCTEMBI, OOJaJaroINe pa3HOU
CTETIEHBIO YCTOMYMBOCTH U CTAOMIU3AIMH CTPYKTYPHI.

[IprurHBI BOBHUKHOBEHUS I0KApOB: HAIWYUE NEPUOANYECKU MOBTOPSIOMIMXCS 3aCyLUINBBIX
CE30HOB, OOUITHE MOMXKAPOOIMACHBIX MOPIOYHX JIECHBIX MaTEpPHAaliOB, TOPHBIA penbed, KeCTKUN BeT-
POBOM PEXUM, HU3KAsI JOCTYMMHOCTh TEPPUTOPUHU — BCE ITO, B KOHEYHOM HTOTE, MPEAONpPEILIsIeT
BBICOKYIO BEPOSTHOCTh BO3ZHUKHOBEHUS JIECHBIX M10KapPOB M CKOPOCTh UX PAcIpOCTPAaHEHUS, a TaK-
e TPyIHOCTh TymeHus. Hambonee cioxHas JiecomnokapHas 0OCTaHOBKA CO3/1aeTCs MPHU IKCTpe-
MaJIbHBIX MOTOJHBIX YCIOBHUSAX, KOT/Ia OCAJIKM HE BBIMA/Ial0T B TEUCHHUE Mecsa 1 Ooee.

Haubonee nmoapoOGHO mposiBiieHWE MUPOTEHHOro (PakTopa paccMOTPEHO HaMH Ha IpHUMEpe
0c000 oxpaHseMo# TeppuTopun 3abalikanbckoro HanuoHanbHOTO Tapka (3HIT). Kpome toro, Ha
JaHHYIO TEPPUTOPHIO COOpaHBI MHOTOJICTHHE CTAaTUCTHYECKUE JAaHHBIC MO PACIPOCTPAHEHHIO T10-
’KapoB, TomorpaduvecKkue KapThl TEPPUTOPUH, KOCMUYECKHE CHUMKH Landsat 5, 7, 8 3a paznuuHbie
CE30HBI U T'O/Ibl, JIECOTAKCALIUOHHBIE JaHHBIE.

HauGonpmyto mmomane 3HIT 3aHMMarOT MOAroNbIIOBBIE JUCTBEHHUYHO-PEIKOJIECHBIE Ka-
MEHHOOepe30BbIe Tpymmbl Garuii (24,8%). Penkonechs yaiie BCEro COCTOUT U3 Keapa, MUXTHI, €Iy,
JIMCTBEHHMIIbI, HA CKJIOHAX IPABUTALIMOHHOTO CHOCA PACIPOCTPAHEH KEJIPOBBINA CTIAHUK, AYLIEKHS.
Jlanee mo miomaay UAET MOAroiblioBas KycTapHukoBas rpynmna ¢auuit (16%) B coueranuu ¢ cyo-
AIBMMMHOTUIHBIMU JTyramMu. OauHakoBo (1o 8,1%) 3aHMMAarOT TOPHOTAEKHBIE JTUCTBEHHUYHBIE pe-
JOYUHUPOBAHHOTO Pa3BUTHS U MEXKTOPHBIX MOHWKEHUN M JJOJUH TAaeXKHbIE JIUCTBEHHUYHbIE OTPaHU-
YEHHOI'O Pa3BUTHS.

Cornacno tunuzanuu kiumaroB Tpodumosoii (Tpodumona, 2002), 3HIT BriroyaeT Tpu THma
kimuMara. Ha ocHOBHO# (BBICOKOTOPHOM) yacTu moiyoctpoBa Csstoit Hoc pacmipoctpanen 3acy-
JUBBIM (TOTYy3aCyNUINBBIM) C YMEPEHHO XOJOJHBIM JIETOM, YMEPEHHO XOJOJHOM M YMEPEHHO
CHEeKHOU 3uMoi Tun kinumara. CpedHsst Temreparypa Bo3ayxa B siHBape -19 oC, wrons -11 °C.
Ocanku MEHSIOTCSL OT MOOepexbs 1o CKIOHY OT 250 10 600 MM B roJl, CHEKHBIN TTOKPOB COCTABIISI-
et 30-50 cm. Ot monmmub! pexu bonbmoit UnBbipkyii Ha for, 10 modepexpio UnBbIpkyiickoro, bap-

T'Y3WHCKOTO 3aJIMBOB PACIPOCTPAHEH YMEPEHHO BJIAKHBINH C YMEPEHHO XOJOAHBIM (TPOXJIATHBIM)
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JIETOM, YMEPEHHO XOJIOJHOW M YMEPEHHO CHEXHOW (JIOKaJIhbHO MaJIOCHEKHOW W MHOTOCHEKHOM)
3uMoH Tun knuMara. CpeqHss TeMiieparypa Bo3dyxa B paiioHe UMBBIPKYHCKOIO mepelieiika u B
BocTouHoit yactn Casitoro Hoca B sBape -21 °C, mions -14 °C. B roproii gacti B sHBape OT -22
0C, [IOHUKASACH C BBICOTOH 10 -26 °C u ot -14°C 1o 8 OC B urone. CeBepHee T0IMHBI peKH boubinoi
UuBBIpKYH HAXOAUTCS PAaliOH C MOBBIIIEHHO BJIQKHBIM U XOJIOJIHBIM JIETOM U CypOBOW MHOTOCHEX-
HOMW 3UMOH. PacmipocTpaneH OH B CpeHMX M BEPXHHUX Mosicax oOpamieHHbIX K baiikamy CKIOHOB
baprysunckoro xpebra. Knumarmueckue ycliOBUs 3[€Ch ONPENEICHBI 3HAYUTEILHON BBICOTOM,
PacuJICHEHHOCTBIO perbeda U HAXOKIECHUEM CKJIOHOB Ha IMYTH 3alaJHOTO MEpPeHOCa BO3IYIIHBIX
Macc. ['ooBast cymma ocaikoB B ropax (0COOEHHO B TOIBII0OBOM mosice) npesbiaet 1000-1200 mm.
BricoTa cHera, npeBblaronias Ha ckiaoHax 70 cM, B roibiax MoeT gocturatb 250 cMm. C BeICOTOM
rogoBasi cymMMa ocaakoB MeHsercst ot 400 MM Ha mobepexne u 101200 u Gonee B ronbuax. Temme-
paTypa BO3/1yXa Tak)Ke OHMKAETCs C BBICOTOM: CpeIHsIsl TEMIIEpaTypa SSHBaps BapbUPYeET OT -22 °c
n0 -30 °C, CpelHsisl TeMneparypa uwois ot 14 °C 0 8 °C. CpenHsist CKOpoCTh BETpa BO BpEMs 1O-
XKapoomnacHoro cezoHa Ha Bcelt Tepputopuu 3HII coctaBisier 2 M B CEKyHY.

C 1987 mo 2017 r. na teppuropun 3HII Obio 3aduxcupoano 160 moxapos (Tabmmma 1).
OO6mras mIomiaab, MpOWIEHHAs ToXKapaMu, coctaBmia 25569,21 ra, cpemuss omnoro - 160 ra.
[Tnomanu rapeit cunbHO BapbupyroT. KonndecTBo menkux Bosropanuii (¢ rapsmu < 0,5 ra) 6buio
41 (25,6 % ot obmiero komuvecTna), B auamazone > 0,5 - < 5ra - 33 (20,6 %), > 5 — <200 ra 58
(36,3 %), a xpymHbIX, > 200 ra — 28 (17,5 %). B ornenbHbIe TOABI OBLTH 3a()UKCHPOBAHBI TAPH, J10-
CTHUTaloIIMe OKOJIO U Oosee Thicaud Ta: B 1996 r. — 880 ra B mae, B 2003 — 881 B urone, B 2011 —
1037,13 ra B utone, B urose 2015 roxa: 16065,04 ra. OcHOBHAst IpUYMHA BO3HUKHOBEHUS M10KApOB
Ha Tepputopun 3HII — cyxue rpossl (44 %), apyrasi — HEOCTOPOKHOE OOpaIlieHue B JIECY C OTHEM
(14 %). Brieyarnser KOJIMYECTBO MOKAapOB IO HE BBIABIEHHBIM oOcTosATenbCTBaM (40%) - mourtu
KaXXIblii BTOPOU.

Takum o6pazom, o Tepputopun 3HII necHbie moxkapsl pacrpeaenstorcs HepaBHOMepHO. Oc-
HOBHOM OYar BO3ropaHuil HaxonuTcs Ha noixyoctpoBe Cesitoit Hoc. Ilpudem, 31eck cocpeaoTOYeHBI
camble KpYyIHbIE N0 IUIOMIAAN YYacTKH, MpoiiieHHble noxapamu (6osee 500 ra). Benblmku KpynHbIX
KaTacTpo(UUECKUX MOKAPOB OOYCIOBICHBI, MPEXKAE BCETO KIMMATHUIECKUMU aHOMAJHUSIMHU C BBICO-
KOW 4acTOTOM 3acyX, 4TO 31eCh U oTMeuaercsa. OCHOBHBIMHM MPUYMHAMU BO3HUKHOBEHUS MOYKapOB
SIBJISIIOTCSL €CTECTBEHHBIE (CYyXHE TPO3bl), @ HE aHTPOMOTEHHBIE. DTO MOXHO OOBSICHHUTHh U TEM, UYTO
JaHHAsT TEPPUTOPHS SBISETCA O0CO00 OXpaHSEMON C PerJaMeHTHPOBAHHBIM TYPHUCTHYECKHUM TOTO-
KoM. VckitoueHue cocTaBiisieT mepelieek, NPUMBIKAMNUM K bapry3uHckoMy 3aiuBy, TJi€ MOKaphl
yalie Ciay4daroTcs Mo BUHE yenoBeka. Cro/la MOKHO OTHECTH €lIlle U TEPPUTOPHUIO mojayocTpoBa CBs-
TOW HOC. DTU PAOHBI ABJISIOTCS PEKPEAMOHHO 00YCTPOCHHBIMU W HAXOJSATCS B TPAHCIIOPTHOM J10-

CTYITHOCTH, YTO ABJISACTCA HEMAJIOBAXXHBIM (i)aKTOpOM P BOBHUKHOBCHHH ITOXKAPOB. PaCHPOCTpaHe-
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HUE KPYIHBIX MOXKapOB COBMAJIaeT C JOMHUHUPOBAHHEM B TEPPUTOPUATBHON CTPYKTYpE YCTOMUUBO-

IMPOU3BOJHBIX COCTOSIHUM T€OCHCTEM.
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[on pemakumeii E.A. [To3auenrok. 2018. C. 244-247.

Tpogumosa U.E. Tunmszauus u kaprorpadupoBaHne KINMaToB baiikanbckoil TOpHO-KOTIIOBUHHOW CHCTEMBI //
I'eorpadus u mpupon. Pecypesr. 2002. Ne 2. C. 53-61.

DISTURBANCE OF GEOSYSTEMS OF CISBAIKALIA

I.N. BILICHENKO?, N.M. LUZHKOVA!?

' V.B. SOCHAVA INSTITUTE OF GEOGRAPHY SB RAS
°FSE “ZAPOVEDNOE PODLEMORYE”

The article discusses the role of the pyrogenic factor in the formation of the landscape structure of the Baikal Natural
Territory. The manifestation of the pyrogenic factor in the territory of the Trans-Baikal National Park is considered in
more detail. The initial data used in the study were archival materials, RFP, topographic maps of the territory, satellite
images of Landsat 5, 7, 8 for different seasons and years, forest-based data.

VK 630%424.5

OHEHKA MACHITABOB I'MBEJIA JIECHBIX JKOCUCTEM B PE3YJIbTATE PA3PA-
BOTKM MECTOPOXXJIEHUU CEBEPHOI'O MEJHO-IMHKOBOTI'O PYITHUKA I10
CEPUU KOCMHNYECKHUX CHUMKOB 2009-2018 I'T".

H.A. BJAJIJUMUPOBA!, A.E. KBAILIHUHA®
loI'BY '3 «JIEHEXXKUH KAMEHb»

B pabore onennBatoTcs MacmTadbl M AMHaAMUKa THOenn HacaxkaeHui CeBepHOro Ypasia B pe3ynbTare J0ObIYN MoJe3-
HBIX MCKONAeMBIX B MeCTOpOXIeHUsIX CeBepHOro MeIHO-IIMHKOBOro pynaHuka: Tapubepckom. lllemypckom um Hoso-
[Iemypckom. [To aHHBIM CITyTHUKOBOM ChEMKH ILIOWIAAb YChbiXaHus Ha oceHb 2018 r. coctaBuna 250 ra, mpouecc crai
ocobenHo 3ameteH B 2017-2018 rr. OcobeHHO aKTHBHO YCBIXaHUE MPOUCXOAUT Ha HanboJee MOJOTUX y4acTKax JOJINH
pek Oacceiina lllerynsrana, Tanstun 1 MyHzabIpa.

Ha paccTosiHuM B HECKOJIBKO KHJIOMETPOB OT BOCTOYHOW T'paHUIIbI 3alI0BEIHUKA «JeHexKKUH
Kamenb» pacnosnoxeHnsl Tpu Kapbepa, padpadarsiBaeMbie OO0 «CsiTorop», B coctaBe Y paibCKoit
ropHo-mMetaiuryprudeckoit komnanuu (YI'MK), ¢ 2006 roga. Ha TapHbepckoM pyaHHKe 100bIYa
oObuta 3aBepiieHa B 2014 r., Ha lllemypckom — B 2016 1., pa3pabotka HoBo-Illemypckoro pyaHuka
MpoJoJKaeTcs 1o cei eHb. JloObl4a MeTHBIX, MEHO-IIUHKOBBIX CEPHO-KOMYEaHHBIX Py BeAETCS
OTKPBITHIM crtoco0oM. OTBaJIbI ¢ coiepKaHUEM KOJTYeIaHOB aKTHUBHO Y4acTBYIOT B (JOPMUPOBAHUU
BOAOTOKOB pek banHnas, Uépnas, OnbxoBka nu Tammép. B cBoro ouepenp, pexu bannas, U€pHas
BrajaroT B peky TanbTus, a OnbxoBka u Tammép — B pexy Lllerynpran. Jlerom 2018 rona B pexax
[erynpran u TanpTus ObLIM TpPOBEAEHBI OTOOPHI MPOO BOJBI, PE3yNbTaThl aHATU30B IOKa3alu
npesbimienre mo Meau B 1800 u 3500 pa3, uunka B 350 u 300 pa3 coorBercTBeHHO. [lo Oeperam

MOCTPAJABIINX PEK POPMUPYIOTCS OYark YChIXaHHUS JIECHOU PACTUTEIbHOCTH.
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Hamu Op11a mpoananu3upoBana exxeroanas (kpome 2012 u 2014 rr) cepust caumkoB Landsat,
Sentinel-2 u Planet.com, cHATBHIX B BererannonHsiil nepuos ¢ 2006 mo 2018 rr. B kayecTBe Bcmo-
MOTaTeJIbHOr0 HMCTOYHHMKAa HWHGPOpPMALMK Mbl TPUBICKIM JaHHbIE YHHBEpCHTETa MbapuieHna
(Hansen et al., 2013). /Iy KaskA0r0 U3 BPEMEHHBIX CPE30B OBLIX MOC/ICI0BATEIBHO OTACIIU(PPUPO-
BaHbl YYaCTKH YCHIXAIOUIMX U MOTUOIINX HACAXKICHUI.

HccnenoBanue mnokasano, uro yxe ¢ 2010 r. B paiioHe TapHpepckoro pynHHKa HayaloCh
YChIXaHHUE JIECHOM PACTHTENILHOCTH, HAJIS)KHO JIETEKTHpyeMoe Ha cHuMKax Landsat. B 2015 r. ne-
TEKTUpPYeTCsl MacIiTabHOE yChIxaHue 1o JoiauHaM pek Tamiiep u OnbXOBKa, a HOCKOJIbKY HUKAKUX
Mep He npuHuMaeTcs, k 2018 r. mpouecc HapacTaeT U OXBaTbIBaeT Bce OOJIBIIYIO U OOJIBIIYIO TEP-
puroputo. Orpadorannsiii TapHbep BHOCUT CBOM BKJIaJ B 3arpsi3sHeHne MyHbipa u TanbTuu.

CornacHo CIyTHHUKOBBIM JIaHHBIM, OYaru MacCOBOTO YCHIXaHHs MPHYPOUYEHBI K PeKaM, B KO-
TOpBIE MONANAIOT CTOKH C TpeX KapbepoB. Ha compenesnbHoi TeppUTOpUH CKOJIBKO-HUOY/Ib 3HAYU-
MBIX YChIXaHUH He OOHapyX)eHO. AHAIU3 NPUYPOUEHHOCTH OYaroB YChIXaHUs K OCOOCHHOCTSIM pe-
npeda mokasai, uyTo J00as MPearnochuika K 3a00JI09€HHOCTH CIIOCOOCTBYET MacCOBOM THOeNn pac-
tuTenpHOCTH. Hamu moka3ano, uro okosio 80% 04aroB yChIXaHHs paclioIOKEHBI HA OYEHb MOJIOTHX
¥ IIOJTOTHX CKJIoHaX (ykioH He Goiee 8°). Bo3MoxHO, osToMy Ha p. BaHHas yChIXaHuil MOYTH HeT
- 3ana/iHble ckJIOHbI XpeOTa Lllemyp umerot ykioH Oonee 35%, 1 NOJUIIOTAHTHI TaM HE 3aJep)KHUBa-
torcs. [1o manubiv 133 HUYero Henb3s Cka3aTh O CUTyalluu B oyiHe p. YepHas, Oepyiieit Hayano
B paiione lllemypckoro xpedta, HOCKOJIbKY OHa TeueT no Tepputopuu rapu 2010 r.

AHanmu3 CHyTHMKOBBIX JAaHHBIX JIOCTaTOYHO HAJEKHO YKa3bIBAaeT, YTO MACCOBOE YCBhIXaHUE
JIECHOM pacTUTENILHOCTH MPUYPOUYEHO K JI0JIMHAM PeK, B KOTOPBIE UIET CTOK C METHO-KOTYETaHHBIX
otBaioB CeBEpHOTO PyTHHKA, a TAK)KE K caMUM oTBajiaM. Heo0X0oAuMo MPpUHATH CPOYHBIE MEPHI 110
HEJIOMYIICHUIO JaNbHEeHIero 3arpssHeHus pek VBnpenbckoro m CeBepoypalbCKOro paiiOHOB
CBepu10BCKOI 00macTu.
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ESTIMATION OF THE FOREST LOSS AS A RESULT OF THE NORTHERN COPPER-
ZINC MINE DEVELOPMENT BY INTERPRETING OF 2009-2018 SERIES
OF SATELLITE IMAGES

N.A. VLADIMIROVA, A.E. KVASHNINA
DENEZHKIN KAMEN NATURAL PRESERVE
The work assesses the scale and the dynamics of the forest loss in the Northern Urals as the result of mining in the
Northern copper-zinc mine, namely Tarniersky, Shemursky and Novo-Shemursky mines. According to satellite image-
ry, the damaged area in autumn 2018 was 250 hectares, the process became especially noticeable in 2017-2018. Loss
was especially active on the gently sloping sections of the valleys of the rivers of the Shegultan, Taltiya and Mundyr basins.
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OIIbIT TAEHTUPUKALIUU IIOCTAT'POI'EHHBIX JIECOB HA TIPUMEPE OOO
«KAPTOIIOJIBE» APXAHI'EJIbCKOM OBJIACTH

A.l'. BOJIKOBY, EM. POMAHOB™?

'®I'AOYBO CEBEPHBII (APKTUYECKHIA) @EI[EPAJ'H:HJ:IPI YHUBEPCUTET UMEHHU M.B. JOMOHOCOBA
*OI'BY CTAHLIMS ATPOXUMUYECKOWM CJTYKBbI «APXAHI'EJIbCKA SI»

PaccmatpuBaeTcst BO3SMOXKHOCTD MICHTH(UKALIMH IIOCTAIPOT¢HHBIX JIECOB Ha MIPUMEpE 3eMellb CENbCKOXO03IHCTBEHHOTO
HasHaueHus xo3siictBa OO0 «Kapromonbe» ApxaHrenbckoit obmactu (AQ) UCTIONB3yst aKTya bHBIH cHUMOK ¢ Sentinel
-2 W jaHHBIE arpoxXuMHUuYeckoro oodcienoBanus 1964 rona. [lokaszana metonuka moucka u JAemMpUPOBAHUS HOJEH,
3apacTaroUIuX APEBECHOI pacTUTEIbHOCTHIO. BhisiBieHo, uto 6onee 15% (890 ra) mioimaau npeanpusiTUs MpeacTaBie-
HBI IOCTarpoOreHHBIMH JIECAMH.

[Tocne pa3Basna cTpaHbl, a BMECTE C HEH M CEIbCKOro Xo3siicTBa B 90-¢ rojabl O0bIIast 4acTh
cenbCKoX03siicTBeHHbIX yroauil (AQO) Obula 3a0polleHa U Hayaja 3apacTaTb TPaBSIHUCTOM, a BIO-
CIIEICTBUM U JPEBECHON pPaCTUTEIbHOCTHIO. MccnenoBanuio TpaHchopMalMyd TakuxX 3eMeib I0-
cBaiIeHo Hemano padot (Jlropu u ap., 2010; 3menenune npupoaHoi. .., 2012). HemocpeactenHo B
KapromnonbckoMm paiione stum 3aaumaiuck JI.B. Tomybesa u E.H. HakBacuna (2014, 2017). [Tocra-
I'POTeHHbIE Jieca B 3HAUUTENIbHON CTENEHU OTIMYAIOTCA OT CBOMX €CTECTBEHHBIX aHAJOIOB U, Kak
IIPAaBUJIO, UMEIOT OoJiee pa3peKeHHbIN APEeBOCTON, OONBIIMM TUaMeTp MPH TOM K€ BO3pacTe U ApYy-
I'YIO0 CTPYKTYpY ApeBecuHbl. Takue neca, HECCOMHEHHO, IPEACTABIISIIOT HHTEPEC, IPU ITOM BO3HUKA-
€T BONPOC UX MOKUCKA U HICHTH(PUKAINN Ha OOIIMPHON TEPPUTOPHH.

B kauectBe 0OBeKTa HMCCIeIOBaHMS BBIOpAHBI 3€MIIM CEJILCKOXO3SHCTBEHHOTO Ha3HAYEHHUs
npeanpusatist OO0 «Kapromnosnbse» HaxoAsIIerocs Ha rore ApxaHrenabckod obmactu. Teppuropus
HCCIEA0BAHUS IPUHAMIICKUT CEBEPOTACIKHOMY JIECHOMY paliOHy eBpoIenckoil yactu Poccuiickoit
@enepaunn (Ilepeuens secHbIX pailoHOB..., 2014). [louBeHHbIII MOKPOB OTIMYAETCS OT OOLIETO
¢ona nmouB AO HanuureM KapOOHATHON MOPEHbI M BBIXOJIOM M3BECTHSAKOB. PalloH umeer munrenb-
HYIO HCTOPHUIO OCBOEHMSI 3€Melib, Oepyllyro Hadano B Hadyaje 12 Beka. bosblas yacte TeppUTOpPUN
Kapromnosnbs B pazHoe Bpemst Oblia OKYJIbTypeHa, HO B HacToslIlee BpeMs 3a0polleHa U He UCTOb-
3yeTcsl.

B ocHOBe MeTO/10JI0TUH JIS)KUT CpaBHEHHE JaHHBIX 00 MCIOJIb30BaHUM CEIbCKOXO03SHCTBEH-
HBIX yroguil B 1964-M roay v MHGOpMaLUU O COBPEMEHHOM COCTOSIHUU TOJIEH, MOJydaeMoil u3
KOCMHUYECKOT0 CHUMKA CPEIHEro MPOCTPAHCTBEHHOT'O pa3pelieHtsl ¢ MIMPOKO HucnonbdyeMoro KA
Sentinel 2. JlecHas apeBecHasi paCTUTEIBHOCTh B HACTOSIIEE BpeMs ICIHUPPUPYETCS TOCTATOYHO
npocto. B cBoeli pabote Mbl ucrons3zoBanu merox «random foresty m kaHamsl BUIUMOTO M HH(pa-
KpPacHOTO CHEKTPOB M300paskeHHs. Pe3ynbTar KiacCupUKaIMU CpaBHUBAIN ¢ KOHTYPaMH CEIbCKO-
XO35IICTBEHHBIX yroauid. B kadecTBe reomH(pOpMannoOHHON cHUCTeMbl Hcmoyib3oBamu ArcGIS

(ESRI), nemmudpupoBanue u craTucTHYecKyto 00padboTky nmpoBoamiu B r (R CoreTeam).
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B pesynbTare uccienoBaHus BbIBICHO, YTO OOJIbILAs YacTh YroJUi IpeAcTaBiser co0oi 3a-
JIeKb pa3HOro Bo3pacTa 3abpacbiBaHus. YacTh MOKPHITA TPABIHUCTOW PAaCTUTEIBHOCTBIO M BEPOSIT-
HO HUCIIOJIb3YETCs 10J1 ceHoKoc i nacroutie. boxee 15 % (890 ra) 3ansTo ApeBECHON PacTHUTEIb-
HocThI0. Bo3pact npeBoctost okoso 30 jer, yTo coBIajaeT ¢ MOMEHTOM MacCOBOI0 3a0pachlBaHUs
CeJIbCKOXO035IICTBEHHBIX NOJel. B mopoaHoM cocTaBe npeobiafaeT enb UM COCHA, B 3aBUCUMOCTH
OT CTEHBI JIeCa, PACIOJIOKEHHOU PAIOM. XapaKkTep 3apacTaHus 4acTo — KypTUHHbIN. Mmerores no-
JIsd, KOTOPLIC 3a6pOH_IeHLI JIUIIb 9aCTU4YHO. HpOHBHSICTCSI TaK¥XKEC 0611_[3,51 TCHACHLUA YBCINYCHHUA 3a-
OpOILIEHHBIX MOJICH U pa3BUTHs HA HUX IOCTArPOT€HHBIX JIECOB 110 MEpE yJalleHHsI OT HACEJIEHHOTO
nyHkta Kapromnoss, BOJIM3M KOTOPOI'O OHU MPAKTHYECKU OTCYTCTBYIOT.

Takum 00pa3oM, B MCCIIEOBAHUU MOKa3aHa BO3MOXKHOCTh MACHTU(UKAIMHM U ydeTa IOoCTa-
rporeHHsbIx JiecoB Ha npumepe OO0 «Kaprononbse». Co3zaHa cxema pacroioXeHHUs TOCTarporeH-
HBIX JIECOB Ha M3y4yaeMmoil Teppuropuu. [Ipennaraercs ucnoib30BaTh JaHHBINA NOJXOJA Ha Ipyrue

pailoHbI HHTEpeca.

HUccnenoBanus noanepxkanbl rpantom PODU u [lpaBurenscTBa Apxanrenbckoid obmactu Ne 17-44-290111.
(pyxoBoautens npod. E. H. HakBacuna)
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IMAGE CLASSIFICATION OF POST-AGROGENIC FOREST: A CASE STUDY AR-
KHANGELSK REGION, "KARGOPOLIE"

A.G. VOLKOV}, E.M. ROMANOV*?

'NORTH (ARCTIC) FEDERAL UNIVERSITY NAMED AFTER M.V. LOMONOSOV
’STATION OF AGROCHEMICAL SERVICE "ARKHANGELSKAYA"

The possibility of image classification of post-agrogenic forests is examined on the example of the lands of Kargopoliye
Limited Liability Company in Arkhangelsk Region using a current image from Sentinel-2 and data of the agro-chemical
examination of the year 1964. The methods of searching for and classification the fields overgrowing with wood vege-
tation are demonstrated. In has been found that more than 15% (890 ha) of the area of the enterprise consists of post-
agrogenic forests.
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OIEHKA BUOMETPUYECKUX U MOP®OCTPYKTYPHBIX XAPAKTEPUCTHUK
JAPEBOCTOEB HII «KYPHICKAS KOCA» I10 CIITYTHUKOBBIM JAHHBIM
PLANETSCOPE

E.A. TABPUIIIOK, A.JI. HUKUTHUHA, C.B. KHA3ZEBA

®I'bYH PAH IEHTP I1O ITPOBJIEMAM 35KOJIOI'MU U ITPOAYKTHBHOCTHU JIECOB

B nokiame npuBOAATCS pe3yNbTaThl HPOCTPAHCTBEHHOTO MOJSITUPOBAHUS OTACIBHBIX OMOMETPUYSCKUX XapaKTePHCTHK
JIECHBIX (PUTOLICHO30B, TaKMX KaK BO3PACT, BBICOTA M JAWAMETP CTBOJIOB JEPEBHEB, a TaKXKe IOKA3aTeNs CIOKHOCTH
MOP(HOCTPYKTYPHI IPEBECHOrO MOJIOra, HA OCHOBE Pa3HOCE30HHBIX CITyTHHKOBBIX JAHHBIX CBEPXBBICOKOI'O IPOCTPAH-
cTBeHHOTO pasperenust PlanetScope ms teppuropun HIT «Kyprickast Kocay.

B nanHoi paboTe MBI MCCIIEOBAIM BO3MOXHOCTH MPOCTPAHCTBEHHOM OILIGHKH TOKa3aTelei
CpEIHEro BO3pacTa, BHICOTHI U IMaMETPa CTBOJIOB JIEPEBBEB, a TAKXKE CI0KHOCTH MOPPOCTPYKTYPhI
JPEeBECHOT0 ToJiora s JecHbIX ¢uToneHo3oB HamumonansHoro mapka «Kypiickas koca» ¢ Hc-
MOJIb30BAHUEM  CIyTHUKOBBIX  M300paXECHUH  BBICOKOTO IMPOCTPAHCTBCHHOTO  Pa3pelieHUs
PlanetScope (https://www.planet.com/). B xauecTBe UCTOUYHHKA anPUOPHON HHPOPMAIIMK O Kade-
CTBEHHBIX U KOJMYECTBEHHBIX XapaKTEPUCTHUKAX IPEBOCTOEB B MacIITadax BCETO MapKa UCIOJb30-
Basnach ['b/l, cpopmupoBanHas Ha OCHOBE MaTEPHAIOB JIECOYCTPONCTBRA.

Mp1 ucnonb3oBau npoaykTel PlanetScope ypoBHs 00paboTku 3A, mpeacTaBisomme coooi
OpPTOTPaHC(HOPMHUPOBAHHBIC TCONMPHUBSI3AHHBIC W300PaXKCHHS MPOCTPAHCTBEHHBIM pPa3pelicHHEM 3
MeTpa, coaepKalue 3HadeHHs KOd(PUIMEHTOB CIEKTPAIbHON SPKOCTU Ha YpOBHE 3€MHOH MO-
BEpXHOCTH B cuHeM (455-515 um), 3eneHom (500-590 um), kpacHOM (590-670 HM) 1 OJIMKHEM WH-
dpakpacaom (780-860 Hm) kaHamax. 111 TeMaTHYECKOTO aHAN3a U3 BCEX JAOCTYIMHBIX JAHHBIX MBI
BbIOpay TpU pa3HOBpeMeHHbIe Oe300aunble clieHbl, Aatupyemsble 20 utonst 2017 roga, 7 anpens u
29 mas 2018 rona. J{ns Kakqo0i U3 CIIEH Ha OCHOBE 3HAUEHUI KaHAJIOB BHJIMMOTO CIEKTpa OBLIU
JIOTIOJTHUTEIBHO PACCYMTAHBI MOKAa3aTeNld UHTEHCUBHOCTH (CpelHee MEXy MaKCUMAaIbHBIM U MH-
HUMAaJIbHBIM 3HaY€HHWEM B KaHaJlax) U MepBOM U3 TiaBHBIX kommnoHeHT (Gonzalez, Wintz, 1977), a
Taioke cnekrpaiabHbiil uHIeKe NDVI (Rouse et al., 1974) Ha ocHOBE KpacHOTO M OJMKHETO UH(Pa-
KpacHOTO KaHaJIOB.

Ha ocHoBe cnieKTpalbHBIX MPU3HAKOB PACCUMTHIBAINCH TEKCTYPHBIE XapaKTEPUCTHKHU MEPBO-
rO TIOPS/IKA B TIPEJIEax JIECOYCTPOUTEIIBHBIX BBIJICIIOB MapKa — YHEPTHUs, SHTPOIUS, MeuaHa, pas-
Opoc, mucriepcusi, KO3PPUITUSHTHI aCHMMETPHH, JKCIeCCa W BapHAllMH, 3HAYCHUS KOTOPHIX WC-
MOJI30BAJTUCh B KA4YeCTBE HE3aBHCHMBIX ITEPEMEHHBIX B IPOIECCE PErPECCHOHHOIO aHaJM3a.
Omnpenenenus U GOPMYIBI 7S pacdeTa TEKCTYPHBIX XapaKTEPUCTHK COIEPIKATCS B TOTIOTHUTEIN b-
HBIX MaTepuanax k cratbe Parmar et al. 2014.

Mpl ucnonb3oBalid MeTol ciay4ailHbix jiecoB (Breiman, 2001) ans ananu3a perpecCHOHHBIX

B3aNMOCBS3eH MCXKAY CIIYTHUKOBBIMH JAHHBIMH U XAPaKTCPHUCTHUKAMH APCBOCTOCB, a4 TAKXKC IJIA
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OIICHKA MH(POPMATUBHOCTH HMCMOJIL30BaHHBIX NepeMeHHbIX (Liaw, Wiener, 2002). Jlns koppekTu-
POBKH XapaKTEPHOTO Ul CIy4alHBIX JIECOB A (eKTa 3aBBIIICHUS HU3KUX U 3aHUKEHHUS BBICOKHX
3HAYEHUH TPU MOJCTUPOBAHUH, MBI UCITOJIb30BAJIM METO] TOBTOPHBIX MeauaH (Siegel, 1982). Ana-
JIU3 TIPOBOAMIICS KaK JUIsl OTAEIbHBIX JaT, TaK M JUIsl BCel BpeMeHHOW cepuu nzodpaxkeHuit. O0y-
Yarolias U KOHTPOJIbHAsI BHIOOPKH (HOPMUPOBAIIUCH U3 JIECOYCTPOUTENbHBIX BbIIEIOB MapKa, 3aHs-
TBHIX JIECHBIMH KYJIBTYpPaMU M HacaXACHUsAMHU ecTtecTBeHHoro npoucxoxaeHus 1L, III u IV Gonure-
TOB, IOJIHOTON He MeHee 0.3, cpeTHUM TuaMETPOM CTBOJIOB HE MEHEE 2 CM U CpPEIHEN BBICOTOM HE
MeHee 3 MeTpoB. BBEIOOpKH KOMITJIEKTOBAJIMCh B COOTHOMIEHUHU 1:1 ciiydaiiHbIM 0Opa3oM ¢ IpeaBa-
pUTENbHOI cTpaTu(UKalel BbICIOB M0 KOMIUIEKCHBIM I'PYIIIaM, BbIJICIEHHBIM Ha OCHOBE 3Haye-
HUH BO3pacra, OOHUTETA W TOJHOTHI HacaxaeHui. Kpome Toro, GpopmupoBavch oTaenbHBIC TIOI-
BBIOOPKH M3 BBIAEIOB C MpeodiasaHueM COCHbI OOBIKHOBEHHOH M OJBbXHM YEpHOH, Kak Hamboiee
pacipoCTpaHEHHBIX APEBECHBIX MOPO/I MapKa, i 0oJiee IeTaIbHOTrO aHalIn3a.

Haunyumime ¢ Touku 3peHust GopMalbHbBIX MMOKa3aTenae TOYHOCTH MOJENU OBLIM MOTY4YEeHbI
IUIsL BETMYMH CPETHEH BBICOTHI APEBOCTOEB (KOA((GUIIMEHT NEeTePMUHALINT R?=0.42 IIpU CpeaHen
kBagpatudeckoit omrbke RMSE = 3.5 M) u crnoxxHOCTH MOP(HOCTPYKTYPHI IPEBECHOTO TI0JIO0Ta (R2
= 0.41 mpu RMSE = 1.2 Ganna). AHaloruyHbIe MOKa3aTeNlu sl CPETHEr0 BO3pacTa M CPEeIHEro
JIMaMeTpa CTBOJIOB COCTaBUJIN R?=0.30 npu RMSE = 20.9 rona, u R®=0.33 npu RMSE = 5.8 cm
COOTBETCTBEHHO. MOENnu Al JPEeBOCTOEB C MpeobiaaHieM COCHBI OOBIKHOBEHHOW MMEIOT CTa-
OmITBEHO 00JIee BRICOKUN KOA((HUIIMEHT NeTepMHUHALINHN (OT R?=0.44 mst BO3pacra 10 R%=0.52 mst
CIIO)KHOCTH MOP(OCTPYKYTpHI), UeM MOJENH JUIsl BCEX APEBOCTOEB Mapka 0e3 Mojapa3JesieHus 1o
nopoJHo#i ctpykrype. IIpu 3ToM abcomnoTHRIe 3HAUE€HUS OIMOOK COOTBETCTBYIOLIMX MOJeneil oT-
JTUYAIOTCA HE3HAUnTEIhHO (MeHee ueM Ha 1% ot cpenHero mo BeIOOpKe). Mojenu njist IpeBOCTOEB
C npeo0IIalaHueM OJIbXU YEPHON MMEIOT CTaOMJIbHO HU3KHE MOKa3zaTenu KodpuuueHTa JeTepMHu-
Haiuu (oT R?=0.16 15 CIOKHOCTH MOpGOCTPYKYTPHI 10 R?=0.33 s JIaMeTpa CTBOJIOB).

B nenom, Haumydmme pe3yabTaThl MOJEIUPOBAHUS OBLIM IMOJYYEHBI NPH COBMECTHOM HC-
MI0JIb30BAHUHU BCEX MEPEMEHHBIX 3a TPU JOCTYNHbIE 1aThl cheMKU. M300paxenue ot 29 mas 2018
roja Ipyu aHajau3e OJAMHOYHBIX CIIEH J1aj0 HaWIydlllhe pe3ysbTaThl, IPUYEM JJIi MOAEIUPOBAHUS
BO3pacTa COCHOBBIX HACAKIACHUM OHU OKAa3aJIMCh JaXKe JIydllle, YEM JJIsl BCEH BpDEMEHHON CEpUH (R?
= 0.44 mpu RMSE = 20 ner npoTtus R%=0.41 npu RMSE = 21.1). Haubonee unpopmatuBHoii ne-
PEMEHHOM NP MOJEIMPOBAHUN CPETHETO BO3PACTa, BHICOTHI M IMaMETpa CTBOJIOB JIPEBOCTOEB OKa-
3aylack MenuaHa 3HadeHWd wuHiIekca NDVI ma maiickom u3zoOpakenuu. [[7s CIOKHOCTH MOp-
bocTpyKTypHl mosiora Haubosaee HHPOPMATUBHBIM ObLIT KOA(GUIIMEHT BapHallMid KPAaCHOTO KaHaa
3a Ty XK€ J1aTy.

C ucnonap30BaHUEM MMOJyYEHHBIX PErpPECCHOHHBIX MOJeNeld Ha OCHOBE CIYTHHUKOBBIX H300-

paxenuit PlanetScope ObiH MONMydeHbI TEMAaTHYECKHUE MPOAYKTHI POCTPAHCTBEHHBIM pa3pelieHU-
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eM 3 MeTpa, XapakTepusyrouue jgecHbsle puronenossl HamuonanesHoro napka «Kypiickas kocay 1o
CpeHEMY BO3pacTy, BHICOTE U JJMAMETPY CTBOJIOB JIEPEBHEB, A TAKIKE CIIOKHOCTU MOPPOCTPYKTYPHI
JPEBECHOTO 10JI0ra.

Pabora BrmosnHeHa B pamkax mnpoekta POOU Ne 17-05-01129 «Omnenka 6moMeTprudeckux U MOPPOCTPYKTYp-
HBIX MTapPaMEeTPOB JIECHBIX (PUTOIICHO30B HA OCHOBE JCTAIFHOW a3pOKOCMHYECKON CheMKM» (TeMaTmdeckas oOpaboTka
nmansbix) U I3 TIDILJT PAH No AAAA-A18-118052400130-7 «MeToauveckue MOAXOIbI K OIICHKE CTPYKTYpPHOM opra-

HHU3aluu u (byHKIII/IOHI/IpOBaHI/ISI JICCHBIX 3KOCHUCTEM» (HOﬂFOTOBKa HNCXOJHBIX L[aHHI)IX).
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ESTIMATION OF BIOMETRICAL AND MORPHOSTRUCTURAL FEATURES OF FOR-
EST STANDS IN CURONIAN SPIT NATIONAL PARK BASED ON PLANETSCOPE
SATELLITE DATA

E.A. GAVRILYUK, A.D. NIKITINA, S.V. KNYAZEVA

CENTER FOR FOREST ECOLOGY AND PRODUCTIVITY RAS

The report represents the results of spatial modeling of biometrical features of forest stands, such as age, height and
diameter of tree trunks, as well as the complexity of the tree canopy morphostructure, based on multi-seasonal Plan-
etScope high-resolution satellite imagery for the territory of the Curonian Spit National Park in the Kaliningrad Region
of Russia. The best performance rates were obtained for the models of average height of tree stands (R? = 0.42 and
RMSE = 3.5 m) and complexity of the tree canopy morphostructure (R? = 0.41 with RMSE = 1.2). The performance
rates of the models for average age and diameter of the tree stems were significantly lower — R* = 0.30 with RMSE =
20.9 years, and R? = 0.33 with RMSE = 5.8 cm, respectively.

KAPTUPOBAHME 3ABPOIIEHHBIX 3EMEJIb B BOCTOUYHOM EBPOIIE C ITIOMO-
HIbIO CIYTHUKOBBIX CHUMKOB LANDSAT U GOOGLE EARTH ENGINE

1. TJIYILIKOB %, B.JIVIIAUMK %, A. [IPULLEIOB 2, II. [IOTAIIOB®, M. ITYKUHCKAS* A. SIPOLLIEHKO *, 1.
JXYPABJIEBA®

! TUC JTIABOPATOPHS «PUHITUC ,
2DEPARTMENT OF GEOSCIENCES AND NATURAL RESOURCE MANAGMENT, UNIVERSITY OF COPEN-
HAGEN,
$GLOBAL LAND ANLYSIS AND DISCOVERY (GLAD) LABORATORY IN THE DEPARTMENT OF GEO-
GRAPHICAL SCIENCES AT THE UNIVERSITY OF MARYLAND,
*BOTAHUYECKWI MHCTUTYT UM. B.J. KOMAPOBA PAH

B nmoxmaze mpuBOAUTCSA KPAaTKUM 0030p METOAWKH M PE3yIbTATOB CO3MAHMS KapThl 3a0pOIIEHHBIX 3eMelb 11 BocTou-
HOW EBpOIIBI, HA OCHOBE KOCMHYECKUX CHIMKOB  aBTOMATHYECKUX METOJJ0B 00pabOTKH.
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[Tapmxckoe coramieHue 1no npeAoTBPAIICHUI0 KaTaCTpOQUUECKUX KIMMAaTHYECKUX U3MEHe-
HUI U OTrpaHUYEHUIO INI0OATBHOTO MOTEIJIeHUs JUMHUTOM B 1.5 °C, sBisercs BBI30BOM Kak st
MIPABUTENILCTB OTIEIBHBIX TOCYIApCTB, TaK M JUIS BCEro OOIIeCTBa B IIeJIOM. B ToXe Bpems, pocT
rJ100a7IbHOTO MOTPEOICHUS MPUBOIUT K PACIIUPEHHUIO 00pabaThiBaeMBbIX 3€Mellb, 32 CYET yYACTKOB
JUKOM MPUPOJIBI U 3Ta TEHACHIIMS CKOpee BCero coxpaHurtcs u B Oyaymiem. Ho 3ToT mporecc mpo-
MCXO/UT HEPAaBHOMEPHO B PAa3HBIX YACTSIX CBETA, B 3aBUCHUMOCTU OT PHIHOYHBIX MEXAaHH3MOB H CO-
[IUAIEHO-?)KOHOMHUYECKONW 00CTaHOBKH B KOHKPETHOM PETHOHE M HapsALy C YBEIHMUYEHHEM ILIOIIAN
oOpabaThIBacMBbIX 3eMeNb, HAOMIOAACTCS U OOPAaTHBIN MPOIECC — POCT 3a0POIIEHHBIX 3eMeNb. 3a-
OpoIlIeHHBIE 3eMJIM HIUPOKO PACIPOCTPAHEHBI 110 BCEMY 36MHOMY IlIapy U UMEIOT BaKHOE 3HAUCHUE
1Tt OMopazHoo0pa3usi 1 OMOTCOXUMUIECKUX ITUKIIOB.

B necHoii 30He, 3apacTaromye MOJIOIBIM JIECOM 3a0pOIIEHHBIE 3€MJIM MOTYT CTaTh IICHHBIMU
TEPPUTOPHUSMHU 11 BOCCTAHOBJICHHS U JepparMeHTAIMH CYIIECTBYIOIIUX JIECOB, AETIOHUPOBAHUS
yriaeposa, CyIIeCTBOBAHUS KJIIOYEBBIX BHJIOB JKUBOTHBIX U IIEHHBIM PECYpPCOM JJiSi BEICHUS allb-
TEPHATHUBHBIX CIIOCOOOB YCTOMYMBOTO XO3siicTBOBaHMs. Bocrounas EBporma, BKIO4as eBporiei-
cKyto yacTh ObiBIIero Coserckoro Coro3a, ABIsSETCS HanboJee NHTEPECHBIM IPUMEPOM LIUPOKOTO
pacnpocTpaHeHus 3a0polIeHHbIX 3emenb nocie pacrnaga CCCP. Pan uccnenoBanuii u opunuaib-
Hasl CTATHCTHKA OIL[CHUBAIOT IUIOIIAb PACIIPOCTPaHEeHUS 3a0poieHHBIX 3eMenb oT 20 10 40 MuH. Ta
na teppuropun EUCC (Lesiv et al., 2018). Oanako 10 cUX TOP OCTAIOTCS O] BOIPOCOM aKTyallb-
HOE pacripe/esieHie 3a0pOIIEeHHBIX 3€MelTb, a TAKKE CKOJIBKO U3 ATHX 3€MeIlb 3apOCIH JIECOM TOCIIe
1990 r.

B pabote Ha OCHOBE Pa3MHYHBIX JOCTYIHBIX KOJUICKIMI CITyTHUKOBBIX CHUMKOB Landsat Ob1-
JIM TIPOAHAIM3MPOBAHBI M3MEHEHHUS HOpMasr3oBanHoro uHaekca Bognoctu (Normalized Difference
Water Index (NDWI)), 3a mocieqHue TpH U IIECTh JIET, a TaKXkKe OblIa MPOBEIEHa OLICHKA COBpe-
MEHHOI'0 COCTOSTHHS 3a0polieHHbIX 3eMenb Ha 2017 rog. OueHka ce30HHOM ITMHAMMKHM WHJAEKCa
NDWI 6bu1a ipoBesieHa Ha ocHOBe 16 mHeBHBIX Kommo3utoB Landsat TM/ETM+/8 (Hansen et al.,
2013) u skciepTHOTO BBIOOpA TTOpOTa JIJIsl pa3iesieHus: 00padaThIBa€MbIX M 3a0POIIEHHBIX MOJICH.

MeromamMu TPOCTPAaHCTBEHHOTO aHajM3a, peain3oBaHHbIME B cpene Google Earth Engine,
ObUI MOJTyYeH HA0Op JaHHBIX O MPOCTPAHCTBEHHOM paclpe/ielieHuu 3a0pOlIeHHBIX 3eMefb C pas3-
pemenreM 30 m/mukcens. IlocTpoeHHas kapTa M3MEHEHUS 3€MJICTONIb30BAaHUS BKIIIOYAET JEBATH
KJIacCcoB: KJylacc 1 oTHocHTCs K 00pabaThiBaeMbIM 3eMJIsIM (ITAIIHU U CEHOKOCHI), Ki1acchl 2 U 3 OT-
HOCSITCSL K HEZJaBHO 3a0pOIIeHHBIM MTOJIsiM, 3 1 6-10 stet, cootBeTcTBeHHO. Kitacc 4 oTHOCHTCS K 3a-
pacTaronM MOJIOJBIM JIECOM MoJisiM 3a mociennue 20 u kiace 5 3a nocneanue 30 neT, COOTBET-
crBeHHoO. [locneanue 4 kiacca BKIIOYAIOT B ce0sl JIecHbIe 3eMiH (6), 3apacTatoliye BhIpyOKH, rapu
BeTpoBaiIbl (7) U MOTEPH JIECHOTO MOKpoBa 1mo coctostHuio Ha 2016 rox (8), 6omoTa ¢ 6ydhepom B

100 M (9). [IpenBapuTenbHbIC TaHHBIC MMO3BOJITIOT OIEHUTH IUIONIAb AKTUBHO HCIOIB3YIOIMIUXCS
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nojen nopsiaka 60-65 MiIH. ra, 3apacTaloliuX WM YK€ 3apocClIuX JiecoM mosieil B 25-30 muH. ra
i 40% ot obmiel oA 3a0pOIICHHBIX 3eMelb. B HacTosIee BpeMst 1151 HECKOJIBKUX PErHo-
HoB EBporneiickoii yactu P®, npoBoauTcs Bamuaaus NOJyYeHHONW KIIACCH(PHUKAINU C UCIOIb30Ba-
HUEM HE3aBHCHUMBIX PENEPHBIX JIBIHHBIX C MCIOJIb30BAaHUEM MOIXOIO0B CIydaiiHO#l BbIOOpKH (ran-
dom sampling). [IpucBanBaHKe KJIACCOB JJIsl PENEPHBIX JTAHHBIX MPOU3BOAUTCS C MCIOJIb30BAHHEM
JOCTYIHBIX CHUMKOB CBEPXBBICOKOI'O pa3pellieHus, a TAK)KE JaHHbBIX IOJIEBBIX 00CIEA0BAHUM.
[IpenBapuTenbHble pe3yIbTaThl OKA3bIBAIOT BHICOKUI IMOTEHIMAN JUJIsl BOCCTAHOBIIEHUS JIEC-
HOHM pacTUTENTBLHOCTH, 0cOOeHHO B EBpomeiickoit yactu PD, HO K coXaJeHUIO jieca, BBIPOCIINE Ha
3eMJISIX CEJIbCKOXO03AMCTBEHHOIO Ha3HAYEHUs, B HACTOALLEE BPEMs HE UMEIOT JIETaJbHOIO CTaTyca u
MIPABOBBIC ACIEKTHI BEACHHUS JIECHOTO XO3SHCTBA B HUX HE OmperenieHbl. Takke B OONBIIMHCTBE
CJIy4aeB 3TU 3€MJIM HE MCIIONb3YIOTCS U JJI BEIECHUS CEIbCKOI0 X03sIIICTBA B CBA3H C OTCYTCTBHEM
pPECypCoOB U 3KOHOMMUYECKOW BBITOJbI JUIsl PACUMCTKH OT BHOBB BBIpOCHIETO Jeca. boiee nepcrex-
TUBHBIM NPEJCTABISAETCA UCIOJIb30BAHUE JAHHBIX TEPPUTOPUN ISl BEJEHHUS YCTOMYMBOIO JIECO-
MOJIb30BAHUSA, B T. 4. JJECHOTO ()epMEpPCTBA, YTO MO3BOJIUT YBEIUYHUTDH TOCTYITHOCTh APEBECHHBI /IS
JIECHOW MPOMBIIIJIEHHOCTH U HYXJ MECTHOI'O HACEJIEHUS U IPU 3TOM CHU3UThH WM, B UJI€ATbHOM
Clly4yae, CBECTH K HYJIO BO3JCHCTBHE Ha IOCIEAHHE YYACTKU JUKHUX JIECOB, BKJIOUYas MajOHApY-
mennble JecHble Tepputopun (MJIT). Kapra 3a0poiieHHBIX 3eMenb AOCTYIHA Ui MPOCMOTpa 1o

cebutke: https://peatfires.nextgis.com/resource/175/display?panel=info.
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KAPTOI'PA®UPOBAHME ITOCJIEHOXAPHOI'O COCTOAHUA JIECOB C UCITOJIb-
30BAHUEM JAHHBbIX ITUCTAHIOUOHHOI'O 30OHAUPOBAHUS HA ITIPUMEPE
KEPX KEHCKOI'O 3AITIOBEJHUKA

A.E.THEJIEHKO®, H.I". KAJIETOB?

'MHCTUTYT FEOTPA®UU PAH
MI'Y UMEHU M.B. JOMOHOCOBA

Ionoce MUPOKOIUCTBEHHO-XBOWHBIX JIECOB B 3aBOJIKBE B CIEACTBUE HEPAI[MOHAIBLHOIO BEICHUS JIECHOTO X034HCTBa B
MIPOIIIOM CBOWCTBEHHBI IIEPHOIMUECKHE KaTacTpoduueckue jecHble moxxapsl pa3 B 30-40 ner. B npeacraBieHHOM HC-
CJIEZIOBaHUM Ha NpuMepe TeppuTopur Kep)keHCKOTo 3aloBeIHHMKa MPOBEJICHO KapTorpagupoBaHUE YYacTKOB, MPOii-
JIEHHBIX MOCIEAHUM KpyImHbIM noxkapoM 2010 roga.

MaTCpI/IaJ'IBI AUCTAHIOUOHHOI'O 30HAUPOBAHHUA MHUPOKO HUCIOJIB3YIOTCSA B UCCICAOBAHUAX JIC-
coB. OHH JarT OOJIBIIIKE BO3MOKHOCTH JJIsL 06Hapy)KeHI/ISI HapymeHI/Iﬁ U MOHUTOpPUHI'Aa COCTOSIHUA

6J1aro;[ap5{ HaJIMYHIO BBI60pa MaTCpHaAJIOB PA3JIMIHOTO IMMPOCTPAHCTBECHHOI'O Pa3pCUICHUA, OXBaTa U
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HNEPUOMYHOCTU CheMKH. OJUH U3 BaXKHBIX aCIEKTOB UX MPUMEHEHUS — ACHIMPPUPOBAHHE JIECHBIX
MO’KapOB U BOCCTAHOBJICHHS JIECOB mMocie HuX (AOymmeHko u ap., 2000).

KepskeHnckuil 3amoBeTHUK pacroioKeH B 3aBOJDKCKOM uyactu Hukeropojackoit obnactu u
IPUYPOUYEH K MO0JI0CE IUPOKOJIMCTBEHHO-XBOWHBIX JIecoB. bosblias yacTh €ro TeppuUTOpUN Haxo-
IUTCS B Mpezenax IecyaHOH 3aHIpOBOM paBHMHBI U XapaKTEpU3yeTCsl Mpeo0JiafiaHue COCHOBBIX
necoB. Bmecre ¢ Tem, Ha Hayano XXI B. cocHsiku 3anoBeanuka Ha 90% ObUIM TpeACTaBICHBI MO-
JIOJIHSIKAMHM U CPEIHEBO3PACTHBIMU HACAXKJECHUSMH, IIPUYEM 3aMETHAsl 4acThb UX — KYJIbTYphl COC-
Hbl. OTMETHM, 4TO Ha YaCTH TEPPUTOPHH HA MECTE COCHOBBIX JIECOB IIOCIIE IOXKApOB CPOPMUPOBa-
JHMCh TaK Ha3blBa€Mble «BEPECKOBBbIE MyCTOLIN» — (hIOpPUCTUYECKU OeqHbIe coollecTBa ¢ abco-
JIOTHBIM JIOMHMHHUPOBAaHHEM BEpecKa OOBIKHOBEHHOT'O MPU MPAKTUYECKH MOJTHOM OTCYTCTBHH JIpe-
BeCHOTO sipyca. bepé3oBeie sieca — 10 moxkapoB 2010 r. — OB BTOPOIA MOCIIE COCHSIKOB TIO Pacipo-
CTPaHEHHOCTHU PacTUTENbHOMN (popmarueit, 3anumaromeit okoso 30% 1uiomaau JecoB 3al0BEAHUKA.

HepanmonanbsHoe BeieHHE JIECHOTO X03sCTBA B MPOILJIOM CTaJI0 OCHOBHOW MPUYMHOMN Ie-
puoauyeckoro — yepes kaxapie 30-40 et HaunHas ¢ KoHIa XIX Beka — BOSHUKHOBEHHS KaTacTpo-
(UYIEeCKUX JIECHBIX MOXKapoB. 3a mocneanue 150 JleT KpymHbIC JICCHBIC MMOXKaphl YSTHIPESIKIBI OXBa-
THIBAJIM TEPPUTOPUIO HBIHEIIHETO 3all0BEeIHUK - nocneaqHuii u3 Hux B 2010 r. 3aTponyn 6osee no-
JIOBUHBI Tepputopuu 3anoBennnka (Kageros u ap., 2011). B 2011 r. 6putn HayaTel pabOTHI 11O MO-
HUTOPUHTY XOJa BOCCTAHOBJIEHUS PACTUTEIbHOCTH, 3aBEPUIEHUEM IIEPBOT0 3Tara KOTOPBIX CTalo
CO3/1aHHE KapThl PACTUTENBHOCTH MOCIEN0XKAPHON TEPPUTOPUH 3aIIOBEIHUKA.

B kauecTBe MaTepHaloB HCIOJIB30BATMCH I€00OTAaHUUECKUE ONUCAHMs, COCTABICHHBIE B
nepuon ¢ 2014 mo 2018 rox, ciyrHuKoBbie cHUMKH Bbicokoro (1 — 10) u cpeanero (10 — 30) npo-
CTPaHCTBEHHOTO pa3pelIeHUs], a TaKKe COCTaBJIEHHbIE 10 MoxkapoB reoboranuyeckas (Ilomos,
2010) u nangmadrras (Caakos, Koznos, 2014) kaptsl 3anoBeaHuka. [1ockoibKy KapTa coCTaBIIs-
nack B kpynHoM Macirade (1:25 000) u ¢ BBICOKOH A€TalbHOCTHIO, TO MpPU ACMIUPPUPOBAHUU
CIIyTHMKOBBIX CHMMKOB OCOOYI0 BaXHOCTb HMMeJa IUIOTHOCTh PACHOJIOXKEHHUS TOYEK OMHCAHUS U
M3Y4YEHHOCTh COCTABUTEISIMH JaHHON TeppUTOpHH. OCHOBHBIM METOJIOM COCTaBJIEHHE KapThl ObLIO
BHU3yaJbHOE ACIM(PUPOBAHUE KOHTYPOB pacTUTENbHOCTH. [lockonbky MacmTald cocTaBisieMoi
KapThl BecbMa KpymnHbIi (1:25 000), a mogpoOHOCTh U KOJIMYECTBO MOApa3ieieHUi JereH bl Tpebo-
BaJIM JETAJILHOCTH BBIIEJICHHSI KOHTYPOB, TO MCIOJIb30BAaHUE CPENCTB aBTOMATU3MPOBAHHOTO Je-
muppupoBaHus ObIJI0O HEOOOCHOBAHHO, MOCKOJIBKY pe3yibTaThl aBTOMAaTHU3UPOBAaHHON 00pabOTKH
cauMka Landsat-8 He nmaBanm pesynbpTaTa TpeOyemoul neTaabHOCTH. [ yBenmWueHus MmpocCTpaH-
CTBEHHOT'O pa3pelIeHHs UCIIOIb3yeMOTr0 MHOI030HaIbHOTO CHUMKa Lansat-8 Oblia nmpoBesieHa orme-
panus MaHIIapIeHnuHra, TO €CTh «CIUSHUS» MHOTO30HAIBHOTO M IMaHXPOMAaTHYECKOTO M300paxe-

HUS, B KAY€CTBE KOTOPOTO MCIIOIb30BAIICS CHUMOK Spot-5.
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B pesynbTaTe cocraBieHa moapoOHas KapTa, Ha KOTOPOM HAILIM OTpakeHue 45 mojpasse-
JCHUH PACTUTEIBHOTO IOKPOBA, COIJIACYIOUIMXCS C PE3yNbTaTaMU 3KOJOr0o-MOpP(OIOTHIECKOH
KJIacCU(UKALMU M OTOOPAKAIOUINX PA3IUYHBIA XapakTep MOCIENOKapHOH JTUHAMUKUA COOOIIECTB.
B nenom kapra oToOpa)kae€T COCTOSIHUE pacTUTENbHOro mokpoBa Ha 2016-2017 rr., sBIsOmMECs
KJIFOUEBBIMH JJIs1 IOHUMaHUS X0/1a €r0 BOCCTAHOBJICHUSI — B ATOT CE€30H MPOU30IIEN MAaCCOBBIN BbI-
1aJ; CyXOCTOMHOro apeBocTosl. Kapra mokaspiBaeT J0OCTaTOUYHO YETKYIO NPUYPOUEHHOCTH pasiny-

HBIX IMMOCJICIIOXKAPHBIX COOGH_ICCTB K JI&HZ[LH&(I)THBIM BbIACTIaM.

JMTEPATYPA

Abywenxo H.A., Anmwinyes /[.A., Masypos A.A., Munvko H.I1. OueHka ruiomasei KpymHbIX JEeCHBIX I0KapoB
no fanHeIM AVHRR/NOAA // UccnenoBanus 3emiu u3 kocmoca. 2000. Ne2. C. 87-93.

Kaoemos H.I'., Caokoe C.A., Ypoanasuuyme C.I1., Kopabnésa O.B. Tloxapsr 2010 r. B KepkeHCKOM 3amoBei-
HUKE: MIepBbIe pe3yibTaThl o0cnenoBanus / Hayunsie utenns namstu H.®. Peiimepca u @. P. llltunemapka. AHTpoIO-
reHHas TpanchopMarms mpupoaHoit cpensl. — [lepms: Ilepm. roc. Hat. ucca. yH-T. C. 94-99.

Ilonos C.IO. CTpykTypa U TWHAMHKA pacTuTenbHOCTH KepxkeHnckoro 3anoBeanuka // Tpymsr ['ocynapcTBeHHOTO
npupogHoTo Onochepuoro 3amoBenuuka «Kepxkenckuit». T. 4. — Hkanit Hoeropon, 2010. 96 c.

Caokos C.A., Kosnos /[.H. KpynHomacmtabHast manmmadtHas kapta Kepxenckoro 3anoBeanuka // Tpymsr ['oc-
yAapCcTBEHHOTO IpUpOoaHOTO OrocdepHoro 3anoBennnka «Kepxernckuit». T. 6. — Hmwkauit Hosropon, 2014. C. 8-54.

MAPPING OF THE POST-FIRE STATE OF FORESTS USING REMOTE SENSING DA-
TA ON THE EXAMPLE OF KERZHENSKY

A.E. GNEDENKO?, N.G. KADETOV?

'INSTITUTE OF GEOGRAPHY RAS
’LOMONOSOV MOSCOW STATE UNIVERSITY

Deciduous-coniferous forests in the Zavolzhie region is characterized by periodic catastrophic forest fires once in 30-40
years as a result of irrational forest management in the past. In the presented study on the example of the territory of the
Kerzhensky natural reserve, the mapping of the sites covered by the last major fire of 2010 was carried out.

YK 528.94

HA3EMHBIE U IMCTAHIUMOHHBIE METO/bI U3YUYEHUSA CTPYKTYPbI IPEBO-
CTOA JTECOB KOJIBCKOTI'O ITOJIYOCTPOBA

O.M. TOMMEPIITAJT?, 10.1. TUMOXHWHA®, E.1. TOJTYBEBA®
IMI'Y M. IOMOHOCOBA, TEOTPA®UYECKUI ®AKVJILTET

B nanHOI1 paboTe paccMOTpeHBI 0COOEHHOCTH Ha3eMHBIX M AUCTAHIIMOHHBIX METOAOB U3yUEHHs CTPYKTYPHI JPEBOCTOS
CEeBEpHBIX JecoB Ha npuMepe Konbckoro nmomyoctposa. B xone uccnenoBanust ObUIM BIABICHBI OCHOBHBIE OCOOEHHO-
CTH Ha3eMHBIX METOJIMK, a TaKXKe CPOPMYJIMPOBAHbI COJIEpKaHUS METOAMK NUCTAHIMOHHBIX HCClIeIoBaHui. B mocen-
CTBHUH OBUIH BBISBIICHBI JIOCTOMHCTBA U HEIOCTATKH 00OMX BHIOB MCCIIEJOBAHUS.

BnusHue nuHaMUKM KiIMMaTa Ha JIECHOM MOKPOB CEBEPHOM PoccrM BBI3BIBAET KOMILIEKCHOE
W3MEHEHUE €r0 XapakTepucTukK. KnmmMarndyeckne n3MeHeHUsI MOTYT IPUBECTH K U3MEHEHUSM MHO-
TUX XapaKTEPUCTUK APEBOCTOSA, TAKUX Kak (hpeHoIornyeckas AMHAMUKa JecoB, Onomacca, THI pac-
TUTENBHOCTH, IPOCTPAHCTBEHHBIE XAPAKTEPUCTUKU T'PAHMUI] JIeCa, BEPTUKAIbHAs U TOPU3OHTAIbHAS

CTPYKTYPHI. Hcnons3oBaHue COBPCMCHHBIX HAaHHBIX NUCTAHIUOHHOI'O 30HAWPOBAHUA B PAAC IIPO-
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CTPAHCTBEHHBIX Pa3pelIeHUI MO3BOJISIET JUarHOCTUPOBATh U3MEHEHUS CTPYKTYPBI Jieca U UX Ipo-
W3BOJICTBEHHBIX XapaKTEPUCTHK, B MEPBYIO OYepeab r0IOBOTO MPOU3BOJICTBA M 3aacoB (UTOMAC-
Chl, YTO OTPa’KAaeT LIEHHOCTH MHJIEKCOB PACTUTENBHOCTH - B yacTHOCTH, NDVI, LAl u npyrux. Msl
pa3pabaTbiBaéM METOOJIOTHIO U3y4YEHHS MPOU3BOAUTEIHHOCTH JIECOB B OTBET HAa M3MEHEHUE KIIU-
MaTa, UCHOJb3Ysl MYJIbTUILIAT(GOPMEHHBIE KOCMUYECKHE U adPOCHEMKH, a TaKKe Ha3eMHbIE UCCIIe-
JIOBAHMUSL.

[IpencraBieHsl nepBble Pe3yJbTaThl MOAEIUPOBAHUS JPEBOCTOS I OTAEIbHBIX YyYacTKOB
HentpansHoro Kombckoro momyoctpoBa (MypMmaHckas o6macts), CeBepo-3amanHoro deaepaibHo-
ro OKpyra, KOTopble OyIyT UCHOJb30BaHBI JJIsi OLEHKHU JUHAMUKH CEBEPHBIX JIECOB B KOHTEKCTE
M3MEHEHHS KJIMMaTa U aHTPOIIOT€HHOTO BO3/ICHCTBHS. B Xone moseBbIx uccieqoBanuii Obum mpo-
BEJICHBI Ha3eMHbIE U3MepeHus Ha ydacTkax 20x20 M (BbIcOTa AE€pEBLEB, TUAMETP CTBOJIA U KPOHBI,
IJIOTHOCTh CTBOJIOB, T€OOOTAaHMYECKUE OMUCaHus), a Takke cheMka ¢ BITJIA ot 50 no 100 m. B xo0-
ne pabotsl ¢ moMombio naHHbiXx ¢ BIIJIA Obutn ompeneneHsl mapamMeTpsl IPeBOCTOS — UCXOJS U3
IUIOTHOTO 00JlaKka TOYeK M HU(POBOW MOJETN MECTHOCTH OBUIM OIPENENIEHBI BBICOTHI JICPEBBEB,
TOPU30HTAJIbHASL CTPYKTYpa KPOH, IMOKa3aTellb COMKHYTOCTU. B mociecTBuu pe3ynbTaThl, MONY-
YeHHbIE B XOJI€ Ha3eMHbIX HaOmoIeHu, a Takxke HaOmoaenuit ¢ BITJIA, 6butn cpaBHeHbI. OCHOB-
HOH YIIOp JENAeTCsl Ha He3arps3HEHHYIO PaCTUTEIbHOCTh B YCIOBUSAX MAJIOH WM OTCYTCTBYIOLIEH

AHTPONOTCHHON HArpy3KH.

Jannast pabora BbINONIHEHa B pamkax rpanta Ne 352397111. I'pant ¢uHaHcupyeTcss BputaHCKuM COBETOM U
MunucTepcTBOM 00pa3oBanus U Hayku Poccuiickoit @enepanuu (rpant Ne 14.616.21.0099 ot 27 deppans 2018 rona,
npoexkt RFMEFI61618X0099).

FOREST STRUCTURE GROUND AND DISTANT RESEARCH METHODS ON KOLA
PENINSULA

0.M. GOMMERSHTADT, J.I. TIMOHINA', E..GOLUBEVA'
'Moscow State University, Faculty of Geography
In this research the features of field and distant study methodologies of northern forests were considered. It was held on
territory of Kola peninsula. During studies the main features of ground measurements were determined, and the distant

measurement methodology was formed. Subsequently, the advantages and disadvantages of these research methods
were designated.
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VIIK 630%

COBMEIIEHUE JAHHBIX HABEMHBIX UCCJIEJOBAHUN U JUCTAHIIMOHHOI' O
30HAUPOBAHMUAA 1JIA OHEHKHU TACTBUIIHBIX PECYPCOB HOKHBIX
CYBAPKTUYECKUX TYH/IP

AM.TOPBYHOBA
WHCTUTYT BKOJIOTMU PACTEHUI 1 )KUBOTHBIX YPO PAH

AKTyalbHOCTh Pa0bOTHI CBsI3aHA C HEOOXOIUMOCTHI0 MOHUTOPUHTA PECYPCHOTO MOTEHIHANA OJICHBUX MAaCcTOMII MMOJ30-
HBI FOXKHBIX CYOapKTHYECKUX TYHAP MoiyocTpoBa SIMan. B paboTe mpuBOAATCS AaHHBIC O B3aMMOCBSI3U OMOMACCHI pac-
TUTEILHBIX coo01ecTB u 3Hauenuii NDVI.

OreHka pacTUTENHFHOCTH ¢ TEOMH(DOPMAITMOHHBIX TEXHOJIOTUH MPOBOAMTCS KaK 3a pyOexxom
(Forbes et al. 2010), (Mengtian et al., 2017), tak u B Poccun. B Poccun nccnemyercs moseneHeHue
Apxruku (benonosckas u ap., 2015) (mpoasuxkenune KyctapHUKoOB Ha cesep (JlaBpuenko, 2013),
YBEIIMYCHUE MTPOSKTUBHOTO MOKPHITHS TPaB), POCT 3HAYCHUN BETETAIMOHHBIX WHAEKCOB it EBpo-
nierickoit yactu Poccun, 3anannoit u Llentpansuoit Cubupu (Kpenke, Tumikos, 2015).

Ha SImane, Ha uccienyemMblx HAMH TEPPUTOPUSX, pa3pacTaHUEHUE KyCTapHUKOB OTCYTCTBYET,
MOKAa3aTelN BEreTallMOHHBIX MHJEKCOB 3a mociennue 20 JeT u 3amackl (YUTOMACChl CHHXKAIOTCA.
Tak ’xe XOpoIIo U3BECTHO, YTO B HACTOSIIIEE BPEMS M3-32 XO3IHCTBEHHOTO M TEXHOTCHHOTO OCBOE-
HUSl CeBepa, PAaCTHTEIBHOCTh TYHIpPHI MCIBITHIBAeT Ooibinoe nasienue (JlorunoB m mp., 2017).
JIroObie aHTPOMOTEHHBIE BO3/ICHCTBUS, BKIIIOYAs BbIMAC, COMPOBOXKIAIOIINECS HAPYIIEHUEM PacTH-
TEIBHOTO MOKPOBA, aKTUBU3UPYIOT KPUOTEHHBIE MPOLIECCHI, B TOM uucie — Aedusuuonusie (Mopo-
30Ba, JkToBa, 2012). KonnvecTBeHHBIN acmekT Aerpajalldi OLUEHUTH JOBOJBHO TPYIHO, T.K. HMH-
dhopmaru He0CTaTOYHO.

Lenbto paboThl OBLTO OLIEHUTH 3allac U CTPYKTYPY Hal3eMHOM ¢uTomacchl (o01miei Macchl
pacTeHuil: KHUBOI U MepTBOil), OmoMaccsl (kuBOI Macca pactenuit) (Boponos, 1973) u kopMOBBIX
3aracoB (IO€aeMbIX CEBEPHBIMHU OJICHSIMH PACTCHUN U UX YacTe) paCTUTENBHBIX COOOIIECTB FOXK-
HBIX CyOapKTHYECKHX TYHJP MOJYyOCTPOBa SIMall M BBISIBHTH CBSI3b IMOJIYYEHHBIX 3HAYEHUH CO 3Ha-
YEHUSIMA HOPMAJIM30BaHHOTO BEreTAIMOHHOTO HHekca pactutensHocT (NDVI).

HccnenoBanusi MpoBOJAMINCH B paliOHE HAayYyHO-UCCIIEI0BATEIbCKOrO cTanuoHapa «Epkyray
netoM 2017 r., B OGacceiine pexku EpkaTtasixa B MOJ30HE KyCTapHUKOBBIX TyHAp. OOmiasi miomaas
IMOJIMTOHA uccnenopanmii cocrasmia 3085,69 ra.

B xone paboThl OBUIM HCCIIEAOBaHBI JETPaJMpPOBAHHBIC YYACTKU FOKHBIX CYOApKTHUECKHUX
TYHJIp, BBISIBIICHHBIE C TIOMOIIbIO aHAJN3a BEreTallMOHHBIX MHJEKCOB. M3yueHue pacTUTEIbHOCTH
MPOBOJIMIIOCH METOJIAMH MapIIPyTHOTO W PEKOTHOCIMPOBOYHOTO OOCIIEOBAaHUS M T€000TaHWYE-
ckoro omucanus mwiomanaok 10*10 m (beixos, 1978). 3anac HamzemHOW (puTOMACCH ONpEACIISIN

MeTosioM ykocoB (JlaBpenko, Kopuarun, 1959) ¢ Tpex mmomamok 25*25 cM Ha HcCleIyeMOM
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yuactke. [IpoOsl ObutH pa3oOpaHbl Ha (pakIMK: 3JIaKH U OCOKH, Pa3HOTPABbE; KyCTAPHUUYKH (110
BHUJIaM); KYCTapHUKHU (OTIEIBHO JIUCThSI M APEBECHHA); MXH; JIMIIAWHUKU. Macca ompeneneHa B
BO3JIYIIIHO-CYXOM COCTOSIHUU. VcciienoBaHO COCTOSIHUSI pacTUTEIBHBIX COOOUIECTB AeTrpagupoBaH-
HBIX TYHJp (BUAOBOM COCTaB, CTPYKTYpa, 3anac puromMaccsl).

Jlyia aHanu3a NaHHBIX TUCTAHIIMOHHOTO 30HAMPOBAHUS MCIOJB30BAJICS CIYTHUKOBBIN CEPBUC
BEI'A (cuctema BEI'A-Science) kak MHCTPYMEHT, MO3BOJISIOIIMN C HAaMMEHBIIMMHU 3aTpaTaMu
aHAJTM3UPOBATh MH(POPMAIIMIO O COCTOSHUHM PacTUTENbHOTO nokposa (JlymsH u ap., 2014), momy-
YEHHYIO Ha OCHOBE CITyTHMKOBBIX JaHHBIX KaK B OTEJIbHBIX TOYKaX TaK M Ha MCCIEAYEMOM IOJIH-
TOHE B IIEJIOM.

B xone paboTel OBUTO BBISIBIIEHO, YTO MakcuMaibHOe 3HaueHue uHuekca NDVI ¢ 2001 mo
2018 rox cHukanock. Tak e BbISBJICHA IOJO0XKUTENbHAS CBSI3b MEXAY cpeHuM 3HaueHueM NDVI
3a Ce30H Bereranuu U Ouomaccoil pactenuii: kodpdunueHt xoppensuuu r-Ilupcona 0,54 (p =
0,0354). B cBsi3u ¢ 3TUM MBI MOXKEM CJienaTh BBIBOJ, 4TO OMomacca pactureiabHocTd ¢ 2001 1o
2018 rox Toxe cHMKanach. MeTo/a OLICHKW OJCHBUX MACTOMIN FOXKHBIX CYOaQpPKTHYECKUX TYHJAP C
ucrnonb3zoBanueM AaHHBIX NDVI siBnsieTcss mepcrnekTUBHBIM ISl MCIIOJIB30BAHUS €T0 B IIPAKTUYE-

CKHUX LOCJIAX.

Pabora BRITIONTHEHA B paKax TOCYAapCTBEHHOTO 3afaHus MIHCTUTYTa SKOJIOTHH pacTeHmi XuBOTHRIX YpO PAH
1 yacTUuHO noaepkana Kommnekcuoit mporpammoii YpO PAH (mpoekt Nel8-9-4-22).
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BEPOATHOCTHAS OHEHKA TIPOCTPAHCTBEHHOTI'O PACIIPEJAEJIEHU S KJIIO-
YEBbBIX BUOTOIIOB B JIECAX HII «CMOJIEHCKOE IIOO3EPBE» I10 CIITYTHHUKO-
BbIM U TOHOTPA®UYECKHUM JAHHbBIM

EPILLIOB JI.B.}, TABPUJIIOK E.A.}, TUXOHOBA E.B.}, BPACJIABCKAS T.10.}, KOPOJIEBA H.B.},
BABIIVH U.M.2 TPYMMO A.I".2

'®I'BYH LIEHTP I10 [IPOBJIEMAM SOKOJIOrny 1 NHPOAYKTUBHOCTH JIECOB PAH
’OI'BY HAIIMOHAJIBHBIN ITAPK «CMOJIEHCKOE ITOO3EPBE»
SUHCTUTYT SKCIIEPUMEHTAJIbHOM BOTAHUKHU M. B.®. KYIIPEBUYA HAH BEJIAPYCHU

[IpencraBneHsl pe3yibTaThl BEPOSATHOCTHOW OLCHKH HPOCTPAHCTBEHHOTO paclpelelieHHs OopeaabHO-HEMOPaTbHBIX
YEPHUYHBIX €JIOBBIX TA€XKHBIX JECOB, COCHOBBIX M €I0BO-COCHOBBIX OpYCHHYHBIX Tae)HBIX JIECOB, 1yOOBO-JIMIIOBHIX
MOJTAe)KHBIX 3a00704eHHBIX 0JbXOBbIX JecoB B HII «Cmonenckoe Iloosepbe» ¢ MCHONB30BaHUEM CHEKTPAIbHBIX U
TOnorpaMIeCcKuX XapakTePUCTHK MECTHOCTH. TOYHOCTH MOJYYEHHBIX BEPOSITHOCTHBIX OLIGHOK PaclpOCTpaHeHHs] OHOTOIOB
TIO TUIOIA/IH BapbrpoBaia oT 88 10 96%. Ob1wast miomnia/ibp, 3aHIMaeMast YeThIpbMsI KITFOUEBBIMH OHOTOIaMH, cocTaBia 14.6 Twic.
ra i okoso 10% mormaau napka. CoBriajieHne MPOCTPAHCTBEHHBIX OLIEHOK HCCIIEJOBAaHHBIX JIECHBIX OHOTOIOB C HA3eMHBIMH
JIaHHBIMY Te000TaHNYECKUX ONMCAHUI HaxoauTes B auanaszole ot 30 10 95%.

B HayuHOI1 uTeparype U MPUPOJTOOXPAHHON MPAKTHKE UCIOIB3YETCS HECKOJIBKO Ompeere-
HUl ToHsATUS «Ouomony» (biotope), koTopoe moapasymeBaeT coderaHue (HakTopoB (usHUecKOU
Cpelbl ¢ COOOIMECTBOM BHIIOB (IOPHI U (DayHBI. BIM3KUM €My IO CMBICITY SIBJISICTCS IIIHPOKO YIIO-
TpebisieMoe ompeeacHre MOHATUs «mecmoobumanuey (habitat) u3 EBpormeiickoif HallnOHAIBHOM
uHGOPMALIMOHHOM cucTeMbl Kinaccubukaiuu Mectoooutanuii — EUNIS (Davies et al., 2004): «Me-
CTO, TJIC PACTCHUS WM JKUBOTHBIC OOBIYHO KHMBYT, XapaKTepU3yeMoe Mapamerpamu (pu3udeckon
cpensl (Tororpadusi, MOYBEHHBIC XapaKTEPUCTHKH, KIIMMAT, KA4eCTBO BOJBI U T.J.) M BUJIAMHU pac-
TEHUH M JKMUBOTHBIX, KOTOpbIe TaM oOuTaroT». KitoueBoit Onoton o0siagaeT KakMMHU-IMOO YHU-
KalbHBIMH (OTJIMYHBIMU OT OKPYXXEHHS) CBOMCTBaMHU, OJaroaapsi KOTOPbIM OH UMEET MOBBIIIIEHHOE
3HAYEHHE /I COXpaHEeHHs Onopa3sHooOpa3us Ha gaHHOU Tepputopun (Peakue Guotomnsl benapycw,
2013). WccnenoBaHuio BO3MOKHOCTEH TMPUMEHEHHUSI CIIYTHUKOBBIX JaHHBIX B KOMOWHAIIUU C JIPY-
roi Temarudeckoil mHbopMmaimeil s kapTorpadupoBaHus OMOTOMOB MOCBAIIEHO HEMAll0 HAy4-
HeIX pabot (Nagendra et al., 2013; Corbane et al., 2015). Ilenpto UccaeI0BaHKs ABISIETCS BEPOST-
HOCTHAsI OI[EHKAa pacIpeesIeHHs] KIIFoUeBbIX OMOTONOB B Jiecax HanmonansHoro napka (HIT) «Cmo-
neHckoe [Too3epbe» Ha OCHOBE KOMOWHAIIMU JTAHHBIX Ha3€MHBIX 0OCIICIOBAHUN, CEPUU CITYTHHKO-
BBIX M300pa)K€HUI U TOmorpadUyecKux XapaKTepUCTUK MECTHOCTH. J{Jis uccnenoBaHuil BEIOpaHbI
YeThIpe THIA KIYeBbIX JecHbIX onoTonoB o EUNIS: GopeanbHO-HEMOpaibHbIe YepHUYHBIE €10~
BBIC Tae)KHBIE JieCa, COCHOBBIC W €JI0OBO-COCHOBBIC OPYCHHYHBIC Tae)KHBIE Jieca, yOOBO-JIMITOBEIC
Jleca Ha ceBepe MIMPOKOJIUCTBEHHON U B MOATAC)KHOU 30HE, MOATACKHBIC 3200JI0U€HHBIE OJIbXOBBIS
neca. J[is mpocTpaHCTBEHHOTO MOJIETHPOBAHUS OMOTOMOB B KaY€CTBE BXO/HBIX MEPEMEHHBIX HC-
MOJIb30BAJIOCh J[BA THUIIA T€OMPOCTPAHCTBEHHBIX TAHHBIX: PAa3HOCE30HHBIC MYIbTHUCTICKTPATbHBIC
CIyTHHKOBBIE Hu300pakenust Sentinel-2 (11.04.18, 11.05.18, 26.05.18, 24.08.18, 23.09.17 wu

18.11.18) u Tomorpaduyeckue mokaszatenu u3 IUPpoBoi Mogenu penbeda U ruaporpapUuIecKo
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CeTH MECTHOCTH. DTAJOHHbIE YYaCTKU BBIOMPAIUCH HA OCHOBE MPOCTPAHCTBEHHOI'O INEpeceueHust
CETH JIECCOYCTPOHUTEIHHBIX BBIIEIOB C pe3yabTaTaMH aBTOMATHUECKON CErMEHTAINH CITyTHHUKOBBIX
n3zobpaxkenuit Sentinel-2 anmropurmom FLS (Redding et al., 1999). Jins ananuza BO3MOXHOCTEH
pacrno3HaBaHMsl KJIIOUEBbIX OMOTOIOB U MOJIYYEHHUS] BEPOSITHOCTHBIX OIICHOK UX IMPOCTPaHCTBEHHO-
ro pacrhpeneieHusl MO0 TEPPUTOPUU HCCIEAOBAHUSA HCIOJIB30BAJCS METOJ CIy4YalHBIX JIECOB
(Breiman, 2001). Ontumusanusi Habopa MepeMeHHbBIX BBIMOJIHsUIach MeToaoM Out-of-bag (OOB).
To4yHOCTH pPE3yNbTaTOB BEPOATHOCTHOW KiacCH(UKAIMK OICHWBAIacCh HAa OCHOBE IOKa3aTes
Bpuepa (Brier, 1950) u Benmuunnsl miomraau mox ROC-kpusoii (Bradley, 1997), paccunTanHbIX HH-
JTUBUAYAIBHO JJIS KaXKIOrO KIIFOUEBOTO OMOTOIA M BCEX OCTaJIbHBIX, OTHECEHHBIX K (DOHOBBIM TH-
nam. [ cpaBHeHHs pe3yabTaToOB KiIacCU(UKAIUN C HA3eMHBIMH I€000TaHNYECKUMH OITUCAHUSAMU
BBIYUCIISUIMCH CPEIHUE 3HAYCHUSI BEPOSATHOCTEH OTHECCHHS MHUKCENeH K TOMY WIH MHOMY OHOTOIY
B paguyce 15 MeTpoB oT 1ieHTpa npoOHOil riomaau (T.e. Ha mIomaake 3x3 MuKcens), HociIe Yero
BECh YUACTOK OTHOCHJICS K OMOTOIY C MAaKCHUMAaJIbHBIM 3HAUEHUEM CPEHEH BEpOSITHOCTH.

B pesynbrate uccinemoBanuii ObutM oTOOpaHBl 30 MEPEeMEHHBIX, MCIOJIH30BAHUE KOTOPBIX
MO3BOJISIET JIOCTUYh HAMIYUIINX Pe3yIbTaToB Kiaccupukanun. Hanbonee 3HauMMbIMU TTIEPHOAAMU
CHEMKH JUIS Paclio3HaBaHUs OUOTOIMOB OKa3aJMCh KOHEI CEHTAOpPS M KOHEI[ Masi, HAMMEHee 3HAYH-
MBIM OBLJIO Hauajo ampens. M3 oIWHHAALATH MCXOAHBIX TOMOTpadUYeCcKHX MPU3HAKOB TOJBKO
IIeCTh CaMbIX HH()OPMATHBHBIX BOILIM B ONTHMH3WPOBAHHBIN HA0OP MEPEMEHHBIX I KiIaccH(u-
Kaluu OMOTOMOB — 3TO KOOPAUHATHI TUKCEIEH 1Mo ocsiM X U Y, BBICOTA HAJl YPOBHEM MOPS, PAcCTO-
SHHUE A0 OMMKaMIIuX BOAHBIX 00BEKTOB, TONOrpadUuecKuii MHAEKC BIAKHOCTH U KPYTU3HA CKIIO-
HOB. B 11€710M, MO’XKHO OTMETHUTbH IBHOE (HO HE aOCOJIOTHOE) MPEUMYIIECTBO B HH(OPMATUBHOCTH
CHEKTPAJIbHBIX MPU3HAKOB HaJ Tomnorpaduueckumu npuszHakamu. O6mas OOB-TouHOCTH MOAENN
coctraBmia 93%, npu BenuunHe OOB-kanmsl paBHoU 0.91. ToyHOCTH pacmo3HaBaHMs OTAEIBHBIX
KJIACCOB BappUpYyeT B mpezenax oT 89 1o 96%.

CornacHo HalIUM OIEHKaM, YEThIPE PacCMaTPUBAEMbBIX THUIA KIIFOUEBBIX JIECHBIX OHOTOIOB
CyMMapHO 3aHUMaIOT 4yTh MeHee 10% oOmieil ruiomaan MoaenbHou tepputopuu (14.6 ThIC. Ta),
uu HeMHOTUM Oosiee 13% TOKpPBITOH JIECOM TIIOIATH.

CpaBHeHHE TIONYYEHHBIX BEPOSATHOCTHBIX OIEHOK C JAHHBIMU HA3€MHBIX 00CIe0BaHUN a0
JIOBOJILHO TIPOTHUBOpPEYHBBIC pe3yabTaThl. Haumydinas cXOAUMOCTh Obla MOJy4deHa it JyOoBO-
JIUTIOBBIX JIECOB — JIUIITh OJTHA M3 JIECSTH IJIOMIAI0K OblIa OMMOOYHO OTHECEHA K «IIPOYUM OHOTO-
nam». B 1o ke Bpemsi, OopeanbHO-HEMOpaIbHbIE YEPHUYHBIE €JIOBBIE Jieca M COCHOBBIE OpYCHUY-
HBIE Jieca MPOJAEMOHCTPUPOBAIH JIOBOJIBHO HU3KUE TMokazarenu cxoaumocTH (30 u 40% cootBeT-
CTBEHHO), TJIABHBIM 00pa30M, 3a CUeT MepenyThIBaHUI ¢ OJU3KUMH K HUM 10 TIOPOJTHOMY COCTaBYy
«IPOYMMHU OHOTOTIAMI — MEJKOTPABHBIMU U Me30TPO(HBIMU 3a00JI0YCHHBIMA €JIOBBIMH JIECAMH, a

TaK)X€ Pa3HOTPABHBIMU U OJIUTOTPO(HBIMHU 3a00JI0UEHHBIMH COCHOBBIMH JiecaMH. 3a00JI0UEHHBIE
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OJIbXOBBIE JIECa, B CBOIO OYEpe/ib, ObUIM KOPPEKTHO PACMO3HAHBI JUIIb B TIOJOBUHE CIIYy4aeB, TOXKE
13-32 MEePEMYThIBAHUSI C «IIPOUYUMHU OHOTOIAMMY — ME30(UTHBIMHA MEJTKOJIMCTBEHHBIMH JICCAMH.

B noxnane npuBOAUTCS aHAIU3 PE3yJIbTATOB BEPOSITHOCTHOM OLICHKH PaclpenesieHUs KITIove-
BBIX JIECHBIX OMOTOIOB C MOMOUIbIO CHEKTPAIbHBIX U TOHNOTPaQUUECKUX JaHHBIX U BO3MOXKHBIX
MIPUYMH HECOOTBETCTBUSI C JAHHBIMU Ha3eMHBIX oOcienoBanuii Ha Tepputopun HIT «Cmonenckoe

IToo3zepner.
HccnenoBanue BeIMONHEHO pu puHaHcoBo# mogaepkke PODU (18-54-00029), AAAA-A18-118052400130-7
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PROBABILISTIC ASSESSMENT OF THE SPATIAL DISTRIBUTION OF KEY BIO-
TOPES IN THE FORESTS OF "SMOLENSKOE POOZERYE" NATIONAL PARK BASED
ON SATELLITE AND TOPOGRAPHIC DATA

ERSHOV D.V.}, GAVRILYUK E.A.L, TIKHONOVA E.V.}, BRASLAVSKAYA T.YU.}, KOROLEVA N.V.},
BAVSHIN I.M.2, GRUMMO D.G.2

! CENTER FOR FOREST ECOLOGY AND PRODUCTIVITY OF THE RUSSIAN ACADEMY OF SCIENCES
2NATIONAL PARK «SMOLENSKOE POOZERYE»
SKUPREVICH INSTITUTE OF EXPERIMENTAL BOTANIC OF NATIONAL ACADEMY OF SCIENCES OF
BELARUSIA

We present a probabilistic assessment of the spatial distribution of key forest biotopes in the “Smolenskoe Poozerye”
National Park using spectral and topographic characteristics. The following four key biotopes: Boreo-nemoral bilberry
western spruce taiga, Vaccinium vitis-idaea Pinus and Picea-Pinus taiga, Northern middle Russian oak-lime forests,
Sub-boreal swamp alder forests. The accuracy of the obtained probabilistic estimates of the spatial distribution of key
biotopes by the area varied from 88 to 96%. According to our results, the total area occupied by four key biotopes was
14.6 thousand hectares, or about 10% of the National Park area. Comparison of the obtained probabilistic estimates with
the vegetation plot data gave rather inconsistent results — the degree of compliance varies from 30 to 95% depending on
the biotope type.
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OIEHKA YHIEPBA JPEBECHBIM PECYPCAM JIECA OT ITIO’KAPOB HA TEPPUTO-
PAU TBEPCKOM OBJIACTH IO JAHHBIM KOCMHAYECKHX CHUMKOB

C.H. )KAPMTHOB

MOCKOBCKMI I'OCYJIAPCTBEHHbIM YHUBEPCUTET UM. M.B. JOMOHOCOBA

BrinonHeHa oneHKa HaTypalbHBIX M CTOMMOCTHBIX ITOKa3aTeliel ymiep0a JIpeBEeCHBIM pecypcaM jeca Ha OCHOBE JIaH-
HBIX KOCMHUYECKHX CHHMKOB BBICOKOTO IPOCTPAHCTBEHHOT'O paspelneHus. VccinenqoBaHue NpoBOIMIOCH B OTHOLICHUH
TEPPUTOPHUIL 3eMeIb JeCHOTO (GoH/Ia, MOKPHITHIX JlecoM B TBepckoii obnactu 3a nepuoy ¢ 2007 o 2017 rox. [lonyuen-
HBIE JaHHBIE MOTYT MCIOJIB30BATHCS NPH TNIAHUPOBAHUKM MEPOIIPUSTHI MO OXpaHe PEeCYpCHOTro MOTEHIMAaja JIECOB pe-
THOHA.

CoBpeMEHHOE pa3BUTHE TEXHOJIOTUH CO3/1aJI0 BO3MOKHOCTH TPOBEICHHS OIIEHOK, XapaKTe-
PU3YIOIIMX MAaCIITA0bI MMOCIEACTBUI MOXKAPOB I JiecoB. VX Momy4YeHue CBsI3aHO C HCIIOIb30BAHU-
€M Cpe/CTB IUCTAaHIIMOHHOTO 30HAUpOoBaHMs 3eMin. [JaHHYI0 HH)OPMAIIMIO COCTABIISIFOT CBEICHUS,
noctynatome co cnyraukoB Terra, Aqua (mpudop MODIS) u SPOT (nmpubop VEGETATION).
TexHosorus 0a3upyercs Ha IETCKTHPOBAHUU PE3KOTO YMEHBIIICHHSI 3€JICHOW PACTHTEIBHON MacChl
Ha TEPPUTOPHUSX, MPOUCHHBIX OTHEM, TI0 CPABHCHHIO C JIAHHBIMH, MTOJYUYSHHBIMH 32 PSIJT TPE/IIIie-
cryromux Jyiet (Fraser R. et al., 2002). OcymiecTBiacHre JaHHOTO MPOIECCa PEaTn30BaHO B aBTOMa-
trueckoM pexxume (Eropos u ap., 2008).

ANTOPUTM JIeTeKTHUpOBaHMS ILomanaed mo naHHeiM npuboopoB MODIS u VEGETATION,
MPU3HABAEMBIX TapsIMU U TOPEIIbHUKAMH, UMEET MOTPEITHOCTh U3MEPEHUS, YTO CBS3aHO B NIEPBYIO
ouepeqlb C MPOCTPAHCTBCHHBIM pa3pelieHneM HCXOAHON wHpopmamwu. TOYHOCTH OINpenencHus
BO3pAacCTaeT C yBEIWYEHUEM TUIOMIAAN moBpexaaemMbix yuyacTkoB ([Ipumenenue..., 2014). [Tockons-
Ky OCHOBHOM BKJIaJl B MOBPEKICHHYIO OTHEM TEPPUTOPHIO JENAIOT KPYIHBIE Tapu U TOPEIbHUKH,
M3MEpeHUs, BBITIONHAEMbIE Ui Beel TeppuTopuu Poccuiickoit denepanuu MOXKHO MPU3HATH 00b-
eKTUBHBIMHU. OJIHAKO JUISI PETHOHOB, TJE ACTCKTHPYEMbIE TUTOIIAN HEBEIUKH, TaKUe JaHHBIC He-
MIPUTOJIHEI TS aHanmm3a. Tak ais TBepckoi 00J1acTH, aITOPUTM aBTOMATHIECKOTO JIETEKTUPOBAHHUS
rapeil Ha OCHOBE «KOPOTKOBOJIHOBOTO BereTanoHHoro uHuekca» (SWVI) nmo ganabsiM mpubopos
MODIS u VEGETATION He naeT 00beKTHBHYIO OLIEHKY HETaTUBHOT'O BO3/IEHCTBHSI OTHA Ha JIEC B
CBSI3M CO 3HAYUTEIHHON MOTPEITHOCTHIO JAHHOT'O METO/Ia OTHOCUTEIBHO MabIX Tutoranei (JKapwu-
HOB U Jp., 2016).

Llenp wiccnenoBaHus — AaTh OIEHKY yIiepOa, HAHOCHMOTO MOXKapaMH JPEBECHBIM pecypcam
Jieca Ha OCHOBE KOCMUYECKHX CHUMKOB BBICOKOTO MIPOCTPAHCTBEHHOTO pa3peieHusl.

Or1reHKa OCYIIECTBIISIIaCh B OTHOIICHUH TEPPUTOPHUH 3€MeITb JiecHOTO (oHAa B TBepcKoit 00-
JacTH, Ha KoTopoit 3a mepuoa ¢ 2007 mo 2017 rox mpudopom MODIS 1o anroputmy MOD14 06-
HapyXeHbI Tokapbl. Ha BeIOpaHHBIE yUaCTKU MOAOUPATUCH CHUMKH BBICOKOTO MPOCTPAHCTBEHHOTO

paspemenus (Landsat 7,8 u Sentinel-2) ¢ ydeTom Toro, 4ro0Obl X JaTa OTCTOSJIA MO BPEMEHH OT
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MOMEHTa OKOHYaHHsI Io)Kapa He Oosiee ueM Ha Tpu Mecsua. /laHHble BKIIOYain B ce0si CBEIEHUS O
505 nokapax. BusyanbHblii aHaIU3 CHUMKOB BBICOKOT'O ITPOCTPAHCTBEHHOI'O pa3pellieHus MoKasall,
4yT0 B 159 ciydasx Ha COOTBETCTBYIOUIMX TEPPUTOPUSIX PACIO3HAIOTCS U3MEHEHUS PacTUTEIIbHO-
CTH, KOTOpPBIE B MOCJIEAYIOIIEM CUUTAINCH MOBpexkAeHHbIMU orHeM. [lo nx kontrypam B ['MC co-
3/1aBaJIMCh IJIOLIAJHbIE BEKTOPHBIE OOBEKTHI, KOTOPHIE COMOCTABIISUIUCH C KApTOM PacTUTEIHLHOCTH
(Epmos I.B. u ap., 2015) ans kiaccuukanyuy y4acTKOB MO HAJIMYMIO HA HUX JIPEBECHBIX HACAXK-
JIEHUI U IOPOJHOTO COCTaBa.

Omnpeneneno, uTto obmias IIOUIa/lb, 3aHATas JECHBIMU HACAKICHHUSIMH Ha 3€MIIIX JIECHOTO
¢dbonaa B TBepckoii o61acTu, moBpekaeHHas orHeM 3a nepuoj ¢ 2007 mo 2017 rox cocrabmiia 3604
ra. MakcumalbHbI€ IJIOUIAIU MTOBPEXKICHUH BO BpeMeHHOM acnekTe ¢pukcupyrores B 2010 u 2014
rojax (1049 u 893 ra COOTBETCTBEHHO), B MPOCTPAHCTBEHHOM — Ha Tepputopuu Tsepckoro u Ka-
muHCcKoro jecHndecTB (1244 m 454 ra COOTBETCTBEHHO), YTO COMOCTaBHUMO C MPOCTPAHCTBEHHO-
BPEMEHHOM JIECOMMPOJIOTUYECKON XapaKTepUCTUKONW HccleayeMoit Tepputopuu (XKapunos u np.,
2017).

Jlnst ycraHoBIeHUs 00beMa CropeBIIeH U B JajdbHEUIIEM HEMPUTOIHON /I UCTIOIb30BAHMS
JPEBECHHBI IPUMEHSIACh TaONUIa 3aBUCUMOCTH MOTEPh €€ 3armaca OT BUJAa U UHTEHCUBHOCTH I1O-
’Kapa, a Takke cocTtaBa U Bo3pacta HacaxneHuit (IIpukas..., 1998). Cunranoch, 4TO Ha BBISBIICH-
HBIX TUIOIIAJISAX MOKAPBI OBUIM HU30BBIMH YCTOWYMBBIMU CPEIHEH MHTEHCUBHOCTH, a TUAMETP TO-
BpEXIaeMbIX JIepeBbeB 25-32 cM. CBelleHUs O CPEIHMX 3aracax JPEBECHHBI, a TaK kKe ero pacrpe-
JIJIEHUE TI0 MOPOJiaM B KayKOM JIECHUYECTBE MPUHUMAIIUCh MO JTAHHBIM JIECOXO3MCTBEHHBIX pe-
TJIaMEHTOB JIECHUYeCTB TBepcKoii 001IacTH.

B pesynbTaTe onpeneneHo, 4To oOMIHil 00bEM YyTPaueHHOW APEBECHHBI 32 UCCIEAYEMbIN T1e-

3, 13 KoTOpOro 53% mpuxomures Ha 2010 u 2014 roxs. Makcimals-

puoa coctaBuia 250,4 TeIiC. M
HbI€ TIOTEPU JAPEBECHHBI TOHECIIN HacaXAeHus ¢ peobdaananuem 6epesst (90,1 ThiC. M3) u emu (81,6
ThIC. M), 4TO CBSI3aHO C MX HAWMEHbIIEH MMPOTEHHON YCTOMUYMBOCTBIO W MPeoOaaHueM Ha Io-
BPEXKJIEHHBIX IUIOMIA/ISAX.

PaccunTtano, 4To0 B CTOMMOCTHOM BBIPKEHUH yIIepO cocTaBuil 26 MIIH. py0., U3 KOTOPOTO Ha
nomo Teepckoro n KammHCKOro JIeCHU4eCTB NMPUILIOCh 0KOJI0 50%. B BBIYMCIEHUAX UCIIONB30Ba-
JIMCh CTaBKH IUIATHI JUISL JIEIOBOM JIpeBECUHBI cpeaHel KpynHocTH o 1 paspsany Takc (ITocraHos-
nenue..., 2007).

[TonydyeHHbIe pe3yabTaThl MOKHO HMCIIOJIB30BAaTh MPU COBEPILIEHCTBOBAHUM CHUCTEMBI OXPAHbI

JICCOB OT MOKapoOB B TBCpCKOfI O6J'IaCTI/I, a TaKKC JIAd NPOBCACHUSA OLICHKU B(I)q)CKTI/IBHOCTI/I €C ncia-

TCIIBbHOCTH.
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ASSESSMENT OF DAMAGE TO WOOD RESOURCES OF FOREST BECOS OF FIRES
ON THE TERRITORY OF THE TVER REGION ACCORDING TO THE SATELLITE
DATA

S.N. ZHARINOV
MOSCOW STATE UNIVERSITY

Made estimation of natural and cost indicators of damage to wood forest resources on the basis of high spatial resolu-
tion satellite images. The study was conducted in relation to the territories of forest lands covered with wood in the Tver
region for the period from 2007 to 2017. The obtained data can be used in planning activities for the protection of the
resource potential of forests in the region.

COBMECTHBI AHAJIN3 MHOT'OJIETHUX BPEMEHHBIX CEPUIA CITY THUKO-
BbIX KAPT JIECHOI'O ITOKPOBA 110 JAHHBIM MODIS U TABJIMI XOJJA POCTA
JJIs1 OHEHKH ITPOAYKTUBHOCTHU JIECOB

B.O. XKAPKO, C.A. BAPTAJIEB
®I'BYH UHCTUTYT KOCMHUYECKHX UCCJIEJOBAHUI PAH

B pabote npeanoskeHa METOAMKA OIIEHKH MTPOAYKTUBHOCTH JIECHOTO ITOKPOBA HA OCHOBE COBMECTHOTO aHAJIM3a JaHHBIX
pa3paboransbsix B MK PAH MHOrONeTHHX BpeMEHHBIX CEpHif KapT 3amaca CTBOJIOBOI APEBECHHBI U MPE0OIa1alomnuX
JIPEBECHBIX MOPOJ M TAOJIHUIl X042 pocTa HacaXIeHHH. B paMmkax mpenmaraeMoil METOAWKM MHOTOJICTHHE KapThl 3ama-
COB HCIIOJIB3YIOTCS [UIS pacdeTa CpeJHUX 3HAYCHHWH 3amaca JAPEBECHHBI M €Tr0 MPHUPOCTa 3a M3BECTHHIN mepuo. Ilomy-
YeHHBIC 3HAYEHUS COTOCTABISIOTCA C JTAaHHBIMH TaOJIHII X0a pOCTa COOTBETCTBYIOIIECH MpeoOiaaaronie mopoas! st
OIIEHKH KJlacca OoHMTeTa HacaxaeHnd. Mudopmarus o npeobnamaronel mopo/ie ¥ BEIWINHE 3araca JPEeBECHHbI B U3-
BECTHOM rofy (110 JaHHBIM COPMHUPOBAHHBIX KapT JIECOB) M Kilacce OOHHMTETE (Ha OCHOBE NPEUIOKEHHOW METOANKH)
MOTEHIMAJIBHO MO3BOJISIET OLEHNUTH U JPYTHe XapaKTePUCTUKH JIECHOTO MOKPOBA C MCIOIb30BaHNEM TaOJIUI X0/1a pOCTa
HacCaKJICHUH.

B KM PAH pa3paGotanbl METOJIbI OLIEHKH 3amaca CTBOJIOBOM JApPEBECHHBI M MpeolIiagaro-

X APEBECHBIX MOPOJ JICCHOI'O IMOKPOBAa HAa OCHOBE CITYTHUKOBBIX HAHHBIX JUCTAHIUOHHOI'O 30H-
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nupoBanus 3emud (/133) B onTuueckoM auarna3oHe criekTpa. Pa3paboTaHHbie METOIbI ObUIM HC-
MOJIb30BaHbI JIJIsl CO3JaHUsl MHOTOJIETHMX BPEMEHHBIX CEpUM KapT JIECHOIO MOKPOBA MO JaHHBIM
CIYTHUKOBBIX HabmoaeHuit mpuoopom MODIS, xapakTepu3yomux MpOCTPAHCTBEHHOE pacipee-
JIeHUE W JIWHAMUKY 3alacoB CTBOJIOBOW JPEBECHHBI U Mpeo0IalaloluX APEBECHBIX MOPOJ B Jecax
Poccuu ¢ pazpemenuem 250 M 3a 6osee yem 15-nerauit nepuox (bapraner u ap., 2016). B Hacro-
Amei paboTe mpeIokeHa METOANKa OIEHKH MPOJYKTUBHOCTHU JIECHOTO IMOKPOBA Ha OCHOBE COB-
MECTHOTO aHAJIM3a JAHHBIX CO3JAHHBIX KapT JIECHOTO IMOKPOBA M TAaOJHIl X0Ja POCTa HACAKICHUI
OCHOBHBIX JiecooOpa3yrommux mopoja Ceseproit EBpazun (ILlIBuaenko u ap., 2008).

B pamkax npe/iaraeMoil METOJIMKH BPEMEHHBIE PSbl €KETOIHBIX OIICHOK 3araca JpeBeCHHbI
10 JTAHHBIM C(HOPMHUPOBAHHBIX KApPT UCHOJIB3YIOTCS JJIS pacueTa CpelHUX 3HAYCHHUH 3armaca U ero
IIPUPOCTA 3a MEPUOJ, B TEUYEHHE KOTOPOIO PacCMaTPUBAEMbIHl y4aCTOK JIECHOTO IOKpOBa HE MOJ-
BEprajics BO3JCUCTBUIO JECTPYKTUBHBIX (PaKTOPOB, TAKMX KaK, HAIPUMEP, MMOXKAPBI UIH BBIPYOKH.
[TonydeHHble 3HAYEHUS COMOCTABISIOTCA C JAaHHBIMU TaOJMII XOJa pocTa Mpeodiagaroniei mopo-
IIbl, OIIPEJIETIEHHOM B cOOTBETCTBUU ¢ pa3padboranHoil B UKW PAH kaproii. JlecHO# MOKpOB OTHO-
CHUTCS K TOMY KJlaccy OOHHTETa, /UIsi KOTOPOTO MPHUPOCT 3amaca (COrjacHo TallIuIaMm XoJa pocTa)
MPU JOCTHXKEHUU PACCUUTAHHOTO MO JIaHHBIM pa3paboTaHHBIX KapT CPEJHEro 3Ha4YeHHs 3araca
HAWTY4IIUM 00pa3oM COOTBETCTBYET PACCUUTAHHOMY IO CIYTHUKOBBIM JaHHBIM CPEAHEMY MPHUPO-
CTY.

[Tonyyennass Takum oOpa3oM WHGpOpMaIMs O Kiacce OOHUTETa HACAKICHUN COBMECTHO C
JaHHBIMU O MpeobiaaarolIeil APeBeCHO MOpo/ie U BeIHUMHE 3araca APEeBECUHbI B U3BECTHOM IOy
(Ha ocHOBe pa3pabOTaHHBIX KapT) MO3BOJSET TAK)Ke OLIEHUTh BO3pAcT JIECHOTO MOKPOBa, 4TO, B
CBOIO ouepelb, 00eCleYrBaeT MOTEHIUAIBbHYI0 BO3MOXXHOCTh OLIEHKH U JAPYTUX XapaKTEPUCTUK
JIECHOTO ITOKPOBA, CBSA3aHHBIX C €r0 MPOAYKTUBHOCTBIO, C HCIIOJIb30BAaHUEM TaOIuUI (MOAenel) xo1a

pocTta HacCaXCHUH.

Pa6ora BrmosHeHa ¢ ucnonb3oBanueM pecypcoB LIKIT «MKU-Monuropuar» (Jlymsa u np., 2015).
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JOINT ANALYSIS OF MODIS SATELLITE DATA-BASED FOREST MAPS’ TIME SE-
RIES AND FOREST GROWTH MODELS FOR FOREST PRODUCTIVITY EVALUA-
TION
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V. 0. ZHARKO, S. A. BARTALEV
SPACE RESEARCH INSTITUTE RAS

A method for forest productivity evaluation based on joint analysis of growing stock volume (GSV) and dominant tree
species maps’ time series, developed at the Space Research Institute of the Russian Academy of Sciences, and forest
growth models is proposed in this study. Multi-year GSV maps are used to estimate mean GSV and mean GSV growth
for a specific period. Obtained values are compared with the forest growth models data for a corresponding dominant
tree species to estimate forest productivity class. Data on dominant tree species and GSV for a known year (based on
developed maps) and productivity class (based on the proposed method) can potentially be utilized to estimate other
forest characteristics using forest growth models.

YK 629.7+502

HNCITOJIb30BAHUE BECITMJIOTHOI'O JIETATEJIBHOTI'O AIIITAPATA
AJI51 OCMOTPA MECT PYBOK

A.B. UBAHOB !, A.l'. KABAHEIL %, A. K. IYPEXOBCKUI ?, A.E. IIIEJIEMOTOB 2,
B.A. BOMKO *, P.A. PYCAKOB !

'®I'BOY BO IIPUMOPCKA S IOCYIAPCTBEHHAS CEJIbCKOXO3SIMCTBEHHA S AKAJIEMUS
’BCEMUPHBIN ®OH/JI JUKOI [TPUPOJIbI (WWF POCCHM)

s moctpoenus opTooToIIaHa MecTa pyOKH JIECHOTO HacaKACHUS HCIoNb3oBaH kBangpokonrtep DJI Phantom 4 Pro u
cucreMa nporpamm u npriokenuit ['VC. BrimonaeH 001eT yyacTka OHMEHHOTO Jieca B F0)KHOW dacTh [Ipumopckoro
Kkpas Ha riomtanu 2.3 ra. Ha ¢oTomnnane pukcupoBanuch OpouieHHbIe ()parMeHThl CTBOJIOBO JIMKBUIHON IPEBECHHBI U
Bajiexk. OOl 3amac MpU3eMIICHHBIX (parMEHTOB JepeBbeB coctaBmi 23.0 M®, u3 KoTopeix 17.1 M — JIpEBECHHA,
OporieHHas rocie pyoku.

becniunortueie seratenbHble anmnapatel (BIIJIA) mpenocTaBisioT CHUMKH MECTHOCTH C He-
OOJIBIIIM pa3MepOM CIICHBI, HO C BBICOKHM pa3pelieHueM. B mepuo 0e3IiMCTHOr0 COCTOSIHUS JIe-
pPEBBEB B MecTax pyOOK JIECHBIX HacakJIeHui Ha cHuMkax ¢ BIIJIA moryT ObITh XOpOLIO pa3inyu-
MBI THU U KpYIHBbIE MOpyOOuHbIe ocTaTKH. [10CKONbKY CHUMKH SIBISIOTCS reorpauuecku NpuBs-
3aHHBIM, @ [TapaMEeTPhI MOJIETa U3BECTHBIMU, TO €CTh BO3MOXKHOCTh 0 MOJYyYEHHBIM (POTOCHUMKAM
OTIpe/IEIIATh JIMHEWHbIE pa3Mephl MHEN U MOpyOOUHBIX OCcTaTKOB. B necHoMm xo3siictBe Poccuu py0-
Ka JIECHOT'O HAaCaX/ICHUs 3aBEPIIACTCS MOAIMMCAHUEM aKTa OCMOTpA JIECOCEKU, KOTOPBIN COCTABIISAET
IIPEJCTaBUTENIb OPraHOB KOHTPOJIS JIECOMOJIb30BaHMsl — jecHuuuid. [Ipu 3Tom HeobOxonumo ycta-
HaBJIMBaTh COOTBETCTBHUE 3aJIEKJIIAPUPOBAHHOTO M (DAKTUUYECKH H3BITOTO 00OBheMa 3aroTOBJICHHOMN
(cpyOJieHHOM) OpeBECUHBI. DTO OYEHBb TpydoeMKas padoTa, ocobeHHo mpu Oonbimx (10 ra u 60-
Jiee) TUIOIAASIX JIECOCEK U B MEPHOJ C BHICOKUM CHEKHBIM MOKPOBOM. HacTo B J1ecoX03s1iiCTBEHHON
MIPAKTUKE OCMOTP MECT PyOOK NMPOBOAUTCS 0e3 (aKTUUECKOro OIpeaesieHUs] 00bEMOB U3BATOW U
OpOILIEHHOM B JIeCy IPEBECHHBI, UTO MPEAOCTABIISIET [TOUBY AJIS PA3HOTO POJia HAPYIICHUH 3aKOHHO-
ro Ipolecca JECOIKCITyaTaluu.

[IpuMeHeHHe KBaJIpOKONTEPOB JIsi OCBUICTEILCTBOBAHHS MECT pyOOK MOXET cienaTh Mpo-
LEeAypy OCMOTpa Npo3payHoi U 00beKTUBHONU. OpTO(OTOIIIaH TeCOCEKH MOXKET ObITh NCIIOIB30BAH
JUTSL OTIpEZICIICHHs] 00BEMOB CPYOJICHHOW U OPOIIEHHOM JAPEBECHHBI JTIOOBIMHA 3aUHTEPECOBAHHBIMH

JIMIIAaMU — apeHJaTop, JECHUYUN, MHCIIEKTOP, MOJHIEHCKUN, TpoKypop. M, mo HaliemMy MHEHUIO,
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Hajgu4re opTodoToIIaHa JJECOCEKH B BHICOKOM Pa3peIIeHUH caMo 1o cebe OyIeT AMCIUIUTHHUPO-
BaTh APEHAATOPOB U JICCHUYNX H CIIOCOOCTBOBAThH 00JIee KAUeCTBEHHOMY BBITIOIHEHUIO HMH CBOHMX
00513aHHOCTEH.

[lenp HaAcTOsAIIErO MCCAETOBAHUS — OLIEHKAa BO3MOKHOCTU npumeHnenus: BITJIA nns onpene-
JIeHUs 3amaca OpOLIeHHON Ha JIECOCEKE PEBECHHBI.

OOBEKT HcCle0BaHUs — JIECOCEKA, PACIIONIOKCHHAS HA TEPPUTOPUU Y CCYPUHCKOTO JICCHHY -
crBa [Ipumopckoro kpas, B moiime p. bapcykoBku. Hacaxkaenue mpezacraBisieT coOOW sSICEHEBO-
WJIBMOBBIH JIeC ¢ JOMUHHPOBAHUEM siceHs1 MaHbwKypckoro (Fraxinus mandshurica Rupr.).

[Tockonbky B HacTosiiee BpeMsi OTCYTCTBYET enuHoe mpuiioxenue misg BIIJIA, amantupo-
BaHHOE JIA 3a7]a4 MOHHUTOPHWHTA JIECOTIOIh30BAHUS, B HACTOSIICH pabOTe MCIIONh30BANICS KACKA
porpaMMHOTO oOecrieueHus. [lepBoHavabHO B HH(POPMAIIMOHHOW CUCTEME ONEPATHBHOTO MOHU-
topunra necousmenenuii "KEJ[P» — coznaBanace Muccusi moneta kBaapokontepa. B undopmariu-
OHHOU cucteme «Jlucnerdepckuii HeHTp» 0003HaYaNACh IUIOMIAAL 00JIeTa, BHICOTA MOJIETa BO Bpe-
MsI ChEMKH, TapaMeTpbl Oe3omacHocTH. CHOpMUPOBAHHBIM TPEK B (popmare CSV COXpaHsUICS Ha
KECTKOM JIUCKe. 3aTeM (aili MHCCHU TT0JIETa UMITOPTUPOBAIN B CIICIIUATM3UPOBAHHOE MPUIIONKE-
uue ais ynpasienus BIUIA Litchi na 6a3e Android. Ipunoskenue Litchi mox tem ke akkayHTOM
yCTaHABIIMBAETCS HA YCTPOMCTBO, C KOTOPOTO OCYILECTBISETCS YIpPaBJICHHE KBaJIPOKOITEPOM
(rmaHmIeT), W, TakuM 00pa3zoM, cHOpMHpOBAHHAS MHCCHS TIOJETa depe3 00JadHOe XPAHUIIHINE
daiinoB cranoButcs moctymHou juis BIUJIA. Ilomer BBIMONHSETCS B aBTOMAaTHYSCKOM DPEKHME,
cbheMka ¢ yactoToit 1 xaap B 3 c. B Hactosmiem sxcnepuMeHTe Obliia 3a/laHa BBICOTA IMoyieTa 75 M.
[TonydeHHbIE CHUMKH C TIOMOIIIBbIO TTporpaMMHOro odecneuenus Agisoft PhotoScan coeaunsinuce B
eIMHBINA OpTO(OTOILUTAH MECTHOCTH, KOTOPBIH dKCITOpTHpOBasics B Buje (aiina geotif. Jlanpueiime
JUHEIHbIE U3MEPEHUS BBINOIHIIN BpyuHyto B ArcMap. O6beM OpoIieHHbIX (pparMeHTOB J€PEBHEB
Y BaJieka BBIYUCIISIIN TIO CIIOKHOM (hopMyIie Takcalluu cpyOTIeHHBIX JIePEBBEB, KOT/Ia CTBOJI JICIHT-
csl Ha 2-MEeTPOBBIE OTPE3KH U 00BbEM KaKJOT0 M3 HUX BBIYUCIACTCS MO GOopMylie YCEUEHHOTO KOHY-
ca. bpomennas B xoqe pyOKy HacaXJAeHHS JpeBecHHa Ha (OTOMIIaHE BU3YaJbHO XOPOIIO OTJIMYa-
€TCsl OT BaJieXKa (BBIMABIIIETO ECTECTBEHHO) HAIMYMEM pe3a B KOMJIEBOM YaCTH.

B pesynpTaTe BBIYHCIEHUN MOITYYEHO, YTO OOIMIT 00beM NMPU3EMIIEHHBIX CTBOJIOB JI€PEBHEB
Ha necoceke coctasin 21.0 M3, u3 KOTOPBIX 5.9 M MPUXOJUTCS Ha BAJIEXK, OCTAJIBLHOE - OCTaBJICHHAA
rmocJie pyOKu JIMKBH/IHAS IPEBECHHA.

Takum 00pazoM, BBIMOJHEHHAs padoTa MOKa3ajia BO3MOXHOCTH Hcmoiab3oBanus BIIJIA ms
rpy0oil olleHKH 0oO0beMa JIPEeBECHHBI, OCTABIEHHOW Ha JIECOCEKEe, YTO MOXKET 3HAYUTEIBHO 00Jer-
YUTHh MPOLEAYPHl OCMOTpa MECT pyOOK CrenMaIucTaM JIECHOTO xo3sicTBa. [1o aeiicTByromemy 3a-
KOHOJATEJIBCTBY CaMoO IO ce0e OCTaBlIeHHe CPYOJEHHBIX JIEPEBhEB M UX YACTEH HA JIECOCEKE SIBIIS-

€TCsl HapylleHHeM. B Hacrosiiee BpeMsi B MHCTUTYTE JIECHOTO U JIECOMapKOBOro xo3sucrea [Ipu-
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MOPCKOM TOCYJTapCTBEHHOM CEIbCKOXO35IMCTBEHHOM aKaJeMHUU YCIEIIHO MPOXOIAT TECTHUPOBAHUS

BIUIA nmist OlIeHKH H3BSITOTO B X0JIe pyOKH 00beMa APEBECHUHBI 110 TTHSIM.

VK 630

WCHOJIb30BAHUE MHOT'OJIETHEN IUHAMMKM NDVI JIJIS KJIACCUPUKALIUH
THUIIOB PACTUTEJIbHBIX COOBIIECTB 1 OHEHKH YCTOMYABOCTH
HACAXKIEHUU K HAITAJEHHUIO PUITJIOPAT'OB

10.J1. UBAHOBA?!, A.B. KOBAJIEB?, B.I. CYXOBOJIbCKUIA®

"MHCTUTYT BUOPU3UKU OULL KHL] CO PAH
2@UL[ KHL[ CO PAH
SUHCTUTYT JIECA MM.B.H.CYKAUEBA ®MUL] KHI[ CO PAH

NunuBuayanbHas 4yBCTBUTEIBHOCTh U CKOPOCTh PEAKIMN Pa3HbIX PACTEHUI Ha MOTOJHbIE U3MEHEHMs, U HalaJeHue
BpEeIUTENCH OMPEeNesIoT CrenuUIeCKyo s KaKIOr0 PACTUTEILHOIO COOOIIECTBA TUHAMHKY (hEHOTOTHYCCKHUX
MocJeIoBaTebHOCTEH. B CBsA3M ¢ 3TUM 1enbi0 pabOTHI SBISCTCS PA3BUTHE METOIOB KIACCH(DHUKAIIMUA THUIIOB
PACTUTEIILHBIX COOOIIECTB U MX COCTOSIHHS Ha OCHOBE JHUCKPUMHHAHTHOI'O aHAIM3a JABYX MapKepoB (EHOJIOIMYCCKOM
JUHAMMKHU, PACCUMTAHHBIX [0 MHOTOJIETHUM AaHHBIM NDVI.

[IpuBnekaTenbHOCTh HJIEM HCIHOJIB30BAHUSA TUCTAHIIMOHHBIX METOJIOB JJIi OIHCAHUs
pPaCTUTENBHOCTH CBsI3aHA C BO3MOXKHOCTBIO JICHIEBOIO M JKCIPECCHOro cbopa HHPOpMAIUMH O
COCTOSIHUM PACTHTEIBHOCTH B TpefeniaXx BCero 3eMHoro mapa. OmHako NMpH 3TOM BO3HUKAIOT
poOJIeMbl, CBS3aHHBIC C TeM, 4To Mokaszarea NDVI moctarodHo CHIBHO HM3MEHSIIOTCS Kak B
TEYEHHUE OJHOTO CE30Ha, TaK M B Pa3JIMUYHBIC CE30HBI BCIICACTBHE 3HAYUTEIHHOTO BIHMSHUS
MOTOAHBIX (DaKTOPOB Ha TEKYIIME 3HAYeHUs MOoKa3aTellei, MOTYYEHHBIX B XOJ€ TUCTAHIIMOHHBIX
n3MepeHuit. OObeKTaMH MCCIEI0BAHUS MTOCTYKUIN PacTUTENIbHbIE COOOIIECTBA, TPOU3pACTaIOIINe
Ha TIATH BBIOPAHHBIX JUIS UCCIIETOBAaHMS TECTOBBIX IUIOMIANKaX (OKPECTHOCTHh T'. KpacHosipcka u
[upunckuit paiion, Xakacus). Ha kaxnol mpoOHOW IUIOIIaayd paccMaTpUBAIUCh HECKOJIBKO
nukceneit MODIS/Aqua (mpoaykt MYDO09Q1) ans nonyuenus 3nadenunit NDVI (2003 - 2017 rr.)
U TPOBEICHHS JUCKPUMUHAHTHOTO aHalM3a Ui KiIacCU(UKAIMM HaXOJMIIMXCA Ha HHUX
PacTUTEIBHBIX COOOIIECTB.

Jdnst  KinacCUUKAMA  PAaCTHTENBHBIX  COOOIIECTB  IMPEIUIOKEHO HCIOJIh30BaTh  JIBa
«UHTETPATBHBIX» MOKa3aTeNsl PeHOTOrnYecKoi TUHAMUKH pacTUTEIbHBIX coo01ecTB NDVIFm n
dNDVIF/dn (CyxoBoabckuii u ap., 2017). Hcmoms3oBanue 3TUX (DEHOIOTHUECKHX MapKepoB
MO3BOJISIET YMEHBIIUTH YHCIIO MEPEMEHHBIX, HCIOIb3yEMBIX IS aHAN3a M KIaCCUPUKAINHA. DTH
MapKepsl (PEHOJIIOTHYECKON JWHAMHUKH PACTHTEIBHBIX COOOIIECTB PAacCMATPHBAIOTCS B KadeCTBE
OTIPENIENIAIONINX XAPAaKTEPUCTHK OTJEIBHOIO pacTUTENbHOro coobmecTBa. J[ng Toro uro Obl
MPOTECTUPOBATh BO3MOXKHOCTH HCIIOJIb30BAaHHs 3THUX IOKa3aTeleld paccMaTpUBAIMCh «OOJIaKa»
MONYYCHHBIX JAaHHBIX JUISI TPOOHBIX IUIOMAJAeH W C TIOMOIIBIO METOAa JIMHEHHOTO

JUCKPUMHHAHTHOTO aHalM3a pa3felisuluch «obnaka» Juid pa3lIuyHbelXx coobmiectB. [lpum
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MCIOJIb30BaHUHU 3TOr0 MOJAX0Ja KayecTBO KiIaccH(UKAIMKU U3MEHSI0ch OT 94% (st pa3aeneHus
JECHBIX M CTEMHBIX coolmiectB) 10 68% (Ipu MONBITKAX pPa3AeNuTh JIYTOBBIE U JIECHBIC
coobmiecTBa). Takum 00pa3oM, MpeaoKEHHBIE B pabdoOTe IMOKAa3aTesH, MO3BOJSIONINE OIMUCATh
ce30HHyI auHaMuky NDVI, naroT BO3MOXHOCTh «CBEPHYTH» BPEMEHHBIC PsAbl CE30HHOMN
nuHamuk NDVI 1o aByx mapaMeTpoB, XapaKTepU3yeMbIX OrpaHUYECHHON AUCTIEPCUEH.

JInst  OLEHKM COCTOSIHUSL ~ JIPEBOCTOEB IpPU  HAMAJCHUM HACEKOMBIX  BpeauTesneit
paccMaTpUBAIKCh YYACTKU MUXTOBBIX HACAKIECHUI B 0Yare MaccoBOro pa3MHokeHus CHOMpCKOro
menkonpsaa Ha reppuropun Enucerickoro n Cesepo-Enuceiickoro paiioHoB KpacHosIpckoro kpas.
JlaHHas BCHBIIIKAa MAaCCOBOTO pa3MHOKeHUs peanu3oBanack B 2015-2017 ronax. Ilo cocTosinuio Ha
2018 ronm ObLTM BBIAETCHBI JIBE TPYNIBI MO JECATh YYACTKOB: IMOBPEXKIEHHBIE — JAPEBOCTOU
MOJIBEPICsl CYIIECTBEHHOMY OOBENaHUI0 M HE MOBpeXAeHHbIC. s Kakaoro ydyactka ObUTH
MOJIy4eHbl MHOTOJIeTHHE JAaHHble 3HadyeHuid NDVI 3a 2003-2017 rr. J[lanee, cormacHo
[PEUIOKEHHON METOAMKE ObLIM paccuuTanbl penomoruueckue mMapkepbl NDVIna u dANDVIF/dn.
JInst  BBIICTIGHHBIX ~ BPEMEHHBIX  MEPUOJOB  OBLIM  TMOJYYEHBI  JOCTOBEPHBIE  Pa3IMuUs
(nuckpumuHanus 60-70%) 3TUX MapKepoB JUIsl KOHTPOJIbHBIX U MOBPEKACHHBIX Y4aCTKOB. PacueTsl
MOKa3aJii, YTO FOJI0BbIC TTOKa3aTeN! (DEHOJIOTMYECKUX MAPKEPOB MUXTOBBIX HACAKICHUN HA OCHOBE
CIYTHUKOBBIX JaHHBIX OTOOpa)kaloT HE TOJIBKO IMpolecc 00belaHusl HACAXKACHUN Ha MaKCHUMyMe
BCIIBIIIIKHA, KOT/IAa TOBPEXKICHHUS BHUIHBI HEBOOPY)KCHHBIM B3IVISIIOM, HO W TIPEIBAPUTEIHLHOE
ociabnenue aepeBbeB. JJaHHBIN pe3ynbTaT MO3BOJSET HCIIOIB30BaTh CITlYTHUKOBBIC H3MEPEHUS IS

MOHUTOPHHI'A YA3BHUMBIX IJIsI HAITAACHUA BpeﬂHTCHCﬁ APCBOCTOCB.

HccrenoBanue BBIIOTHEHO NpH GrHAHCOBOH noanepxke PODU u PI'O B pamkax Hayunoro npoekra Ne 17-05-

41012.
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USING NDVI DYNAMICS TO CLASSIFY TYPES OF PLANT COMMUNITIES AND
ASSESS FOREST RESISTANCE TO PHYLLOPHAGOUS ATTACKS

Y.D. IVANOVA!, A V. KOVALEV? V.G. SOUKHOVOLSKY?
YINSTITUTE OF BIOPHYSICS FRC KSC SB RAS

’KRASNOYARSK SCIENTIFIC CENTER SB RAS
¥ SUKACHEV INSTITUTE OF FOREST FRC KSC SB RAS

The individual sensitivity and speed of reaction of different plants to weather changes, and the attack of pests determine
the dynamics of phenological sequences specific for each plant community. In this regard, the aim of the work is the
development of methods for classifying types of plant communities and their condition based on discriminant analysis
of two phenological dynamics markers calculated according to NDVI data.

VJIK 630.4
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HCIOJb30BAHUE KBAJIPOKONTEPA JIJISI U3YUEHUS BJAUSHUS YCJIOBUI
MECTOIIPOU3PACTAHUSA HA YCBIXAHUE EJIBHUKOB ITPUKAMbA

JLA. UBAHUMHA?, C.B. 3AJIECOB?, /1.B. KAJIYTIHA?

'®I'BOY BO «YPAJILCKUI TOCYIAPCTBEHHBIN HECOTEXHHHECKHPI YHUBEPCUTET»
2OI'BOY BO «MKEBCKAS TOCYIAPCTBEHHA S CEJIbCKOXO3SMCTBEHHA ST AKAJIEMM ST

C MOMOIIbIO CHUMKOB OIIpEACJICHA CTCIICHb YCbhIXaHUS APCBOCTOA. YCTaHOBJ'IeHO, YTO €JIOBBIC IPCBOCTON B 30HE XBOM-
HO-IIHUPOKOJUCTBEHHBIX (CMeIlIaHHI)IX) JICCOB HepMCKOFO Kpast UMCIOT PAa3JINYHYIO CTCIICHb YCbIXaHUA: ,HI/I(l)(i)y?)HO-
PpacCesIHHYIO, KYPTUHHO-TPYIIIIOBYIO 1 CIIJIOUIHYTO. HpI/I 9TOM JOMUHHUPYET KYPTUHHO-TPYIIIIOBad CTCIICHb YCbIXaHUA. C
YXyAUICHUEM yCJ'IOBI/Iﬁ MECTOIIPOU3paCTaHUA CTCIICHDb YChIXaHUA €JIOBBIX APCBOCTOCB YCUJIUBACTCA.

Hcnonws3oBanne OecnmiIoTHBIX JetarenbHbIX amnmapatoB (BITJIA) sBiseTcs akTyaabHBIM
HalpaBJICHUEM DPa3BUTHUS METOJ0B cOOpa IeONpOCTPAHCTBEHHBIX JaHHBIX. B jecHOM Xxo3siicTBe
CIIEKTp HCIOJIb30BaHMS KBaPOKOITEPOB pa3HOOOpA3eH: OHU MPHUMEHSIOTCS B KapTorpaduu JIecoB
(Ocunienko u np., 2017), mpu oOHapykeHnn JecHBIX Toxkapos (Torresan et al., 2017). BITJIA mox-
HO UCIOJb30BATh U MPH 00CIIEJOBAHUN CAHUTAPHOI'O COCTOSHUS JIECHBIX HACAXIECHUH.

B nocnennue gecatuiieTus B Halleld cTpaHe U 3a €€ mpeesiaMu HaOIro1aeTcsl yChIXaHHue enno-
BbIX HacaxjaeHuil (Macnos, 2010). Ha yceixaHue enoBbIX JPEBOCTOEB OIPOMHOE BIIUSHUE OKa3bl-
BalOT YCJOBUSl MECTONpPOM3pacTaHus. B 4acTHOCTH, YCTaHOBJIEHO, 4YTO B 30HE XBOHHO-
IIMPOKOJIMCTBEHHBIX (CMeEIIaHHbIX) JecoB IlepMckoro kpas yCTOHYMBOCTH €JIOBBIX HACaKICHHUH
BO3pACTaeT 10 Mepe YBEIMUEHHs BIAXKHOCTHU U Iuiogopoaus noys (MBanuuHa, 3anecos, 2017).

Llenb uccnenoBaHuil — yCTAaHOBJIEHUE BIIMSHUS YCIOBUN MECTOIPOU3pPACTaHMsI HA CTENEHb
YCBIXaHUSI €JIOBBIX IPEBOCTOEB B YCIOBHSIX 30HBI XBOMHO-ITMPOKOIUCTBEHHBIX (CMEIIaHHBIX) JIECOB
¢ nomomsro BITIA.

OOBEeKTOM HMCCIEIOBAHUIN CITYKUIM HacaxaeHuss OCHHCKOIO JIECCHUYECTBA, PacloIOKEHHOTO
B 30HE€ XBOMHO-IIMPOKOJIIMCTBEHHBIX (CMEIIaHHBIX) JecoB [lepmckoro kpas.

Matepuraisl CbeMKH YBSI3bIBAIUCH C JAHHBIMU JIECOYCTPOMCTBA C MOCIEAYIOIIUM yCTaHOBIIE-
HUEM HOMEpA JIECHBIX BBIIEJIOB, UX IIOLIAN U TUIIOB YCIOBUI MecTonpouspactanus. i kaxio-
IO BbIJIENa C TIOMOIIbI0 CHUMKOB OIpeJieNslach CTENEeHb YChIXaHHsl APEBOCTOS MO Kiaccuukanuu
B.II. IlypanoBa (1973): nuddy3Ho-paccesHHOE — €IMHUYHBIE CYXHE JEPEBbsl U HEOOJBIINE UX
rpynnsl o 3-5 epeBbeB, KYPTUHHO-TPYIIIOBOE — IPYNIBI CyXUX AepeBbeB 10 10-20 mTyk u He-
00JIbIIIKME YYACTKHU CIUIOIIHOTO CYXOCTOSI M CIJIOLIHOE — 3HAUYUTEIbHAS IJIOIAAb CYXOCTOS.

B pesynbprare obcnenoBaHo 37 jecHbIX BblIenoB obmiei miomaneio 450,3 ra. Ilpu stom
OXBA4€HO TPU THUIA YCIOBUH MECTONPOM3PACTaHMS, KOTOpbIE HauboJiee paclpoCTpaHEeHbI B Mpejie-
nax OcuHckoro jecHuuecTBa. CoriacHo pe3yibTaTaM HCCIEI0BAHUN, CTENEHb YChIXaHUS €IOBBIX
JPEBOCTOEB BO MHOIOM 3aBUCHUT OT THIA YyCJIOBHI Mectompouspactanus. Ha oOcnenoBaHHOM

Y4aCTKC B CJIOM JOMUHHPYCT KYPTUHHO-T'PYIIIOBOC YChIXaHHUC CJIH.
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B xyammx ycnoBusix Mmectonpouspactanus (B2), pacnpocTpaHeHHBIX HA JAHHOW TEPPUTOPHH,
BCTPEUAIOTCS BCE TUIIBI YCHIXaHUS €JIOBBIX ApeBOCTOEB. [Ipu sToM ovaru nud¢y3Ho-paccesHHOTO
XapakTepa yChIXaHUs 3aHUMAOT Bcero 8,1% oT o0Iiel Mmomaan HacaxAeHU!, TPOU3PACTAIOIINX B
YKa3aHHBIX YCIOBUSX. 3HAUYUTEIBHO PAaCIPOCTPAHEHbl O4ard KypTUHHO-TPYIIIOBOIO U CILIOIIHOTO
yebixanus enu (46,21% u 45,73% cooTBETCTBEHHO).

B oTHOCUTENBHO MJIOIOPOJHBIX CBEXHUX YCIOBUSIX Mectonpouspactanus (Cp) criomHon xa-
paKTep yChIXaHHs elu OTCYTCTBYeT. [[uddy3Ho-paccessHHble U KYpTUHHO-TPYIIIIOBBIE OYaru ycChl-
XaHMsI 3aHUMAIOT PUMEPHO OJUHAKOBYIO IIOMIAb.

B Hawnmydmmx yclOBHSX MPOU3PACTAHUS, XapaKTepHbIX i ykazaHHO#H Teppuropuu (Cs),
BCTPEYAETCS HCKIIOYUTENBHO MU (Y3HO-PACCESIHHBIN TUI YCHIXaHUS €ITH.

BriBoabl

1. CHUMKH, clIeTTaHHbIE C KBaJPOKONTEPA, MOKHO HCIIOIB30BATh AJISl U3YUYCHHUS CTEIIEHHU YChI-
XaHHsI €TIOBBIX JIPEBOCTOEB.

2. EnoBble 1peBOCTOM B 30HE XBONHO-IIMPOKOJIMCTBEHHBIX (CMEIIaHHbIX) JiecoB [lepmckoro
Kpasi UMEIOT PA3JIMYHYI0 CTENEeHb YCBIXaHHS JAPEBOCTOEB: NU(Py3HO-paccesHHYIO, KypTHHHO-
TPYMIOBYIO U CIUIOMIHYIO. [Ipy 3TOM JOMUHUPYET KypTUHHO-TPYIIIOBAs CTEIIEHb YCHIXaHHUS.

3. C yxXyauieHueM YCIOBUH MECTONPOU3PACTAHHS CTEIEHb YCBIXaHHS €JIOBBIX JIPEBOCTOEB
YCUJINBAETCS.
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USE OF A QUADROCOPTER TO STUDY THE IMPACT OF THE FOREST
GROWTH CONDITIONS ON THE DRYING OF THE SPRUCE FOREST OF THE PRI-
KAMYE

L.A. IVANCHINA?, S.V. ZALESOV?, D.V. KALUGINA?

'Ural State Forest Engineering University
%|zhevsk State Agricultural Academy

The degree of drying of the stand was determined with the images. It has been established that spruce stands in the zone
of coniferous-broadleaved (mixed) forests of the Perm Region have a different degree of drying: diffuse interspersed,
group and continuous. Group degree of drying dominates. The degree of spruce stands drying increases with the deteri-
oration of the forest growth conditions.

VJIK 630%182.21

AHAJIN3 TECOBOCCTAHOBJIEHH A HA PASBHOBPEMEHHBIX BbIPYBKAX U I'A-
PAX B APXAHI'EJIBCKOUM OBJIACTH C ITIOMOIIbIO CIIEKTPAJIBHBIX NHAEK-
COB NDVI, SWVI, NBR

KAPIIOB A. A."% BOPOHUH B.B % TIMPIIXAJIABA H. P. *

1 CEBEPHBIN (APKTI/ILIECE{I/II‘/JI) ®EJIEPAJIbHBIN YHUBEPCUTET IMEHHM M.B.JIOMOHOCOBA
2 ®bY CEBEPHBIM HAYUYHO-UCCJIEONOBATEJIILCKHUM NHCTUTYT JIECHOI'O

B noxnazse mpuBOANTCS aHAIM3 AWMHAMUKH criekTpaigbHoro uHaekcoB NDVI, SWVI u NBR no cmyTHUKOBBIM CHUMKaM
Landsat 1y pa3HOBPEMECHHBIX BBIPYOOK M Tapei, HaXOJSIIUXCS HAa TCPPUTOPHH ApXaHrelbCKou obmacTu. JaHHBII
aHaJHM3 Ba)KEH JJISl CO3JIaHUsI METOIUKH NIEPEBO/Ia HEJIECOMIOKPBITHIX IUIONIaAel 3eMellb JIECHOTO (DOHJA B JIECOMOKPbI-
ThIe IUIOMa u. J{s aHamu3a ObUTH MCHOJIB30BaHbI IIECTHACCAT OOBEKTOB JIECOBOCCTAHOBIICHHUS, Ha KOTOPBIX OBUIH pa-
Hee 3aJI0’KeHbl MPOOHbIe IuoNany. Pe3ynbraToM aHajaM3a CTalo HaXOXKAEHHE MOopora Ul BBIIOJHEHHUsS IepeBojia 3e-
MeJb B JIECOMOKPBITYIO IIJIOMIA b, UCIIOIb3Ys CIIEKTPAJIbHbIE HHCKCHI.

OcHoBoO# 7151 JaHHO#M pabOTHI CTaX MOJIEBbIE UCCeNoBaHus, nposeneHHsie B 2015, 2016 u
2017 rony B ApxanrenbckoMm, Emernikom, Onexckom, O6o3epckoM, CeBEpOIBUHCKOM, XOJIMOTOP-
ckoM, Konomickom, Kotmackom u Kpacnobopckom necHudecTBax ApxaHTrenbckoi obmactu. B xone
MOJIEBBIX PabOT OBLIN 3aJI0’KEeHbI MPOOHbIE TIOMAaAN Ha 55 BbIpyOkax u 3 rapsx. OOBeKTsl Hccie-
JOBaHUS UMENH TuIoIazb oT 3,5 1o 80 rexkrap u 6butn gatupoBansl ¢ 1998 mo 2013 rox.

[IpoGHas miomiane uMeer GopMmy KBajapaTa co cTopoHamu paBHbIMU 20 Merpam. BayTpu
MpOOHOW IUIOIIAM BEAETCS PYYHOH IepeueT KOJMYECTBAa APEBECHOTO IMOAPOCTa, C pa3AelieHUEM
MOJIPOCTA MO MOPOJIaM M IpyIIaM BbICOT. MecTo Ui 3aKJIaJKu MPOOHBIX IJIOMIAJeH BhIOMpaeTcs
TaKUM 00pa3zoM, 4TOObI OTpakaTh CPEJHUE MapaMeTphbl JIECOBOCCTAHOBICHHS HA IAaHHOM YyYacTKe.
Ha xaxnpie 10 rextap oObekTa, MepeBOAMMOIO B JIECOMOKPBHITYIO IUIOIIAAb, 3aKjaabIBaeTcs 1
npoOHast TIIOIIAIb

IlepBoii 3agaueil 6bUIO CO3/1aHUE MPOCTPAHCTBEHHOTO CJI0sl BBHIPYOOK W rapeil, Ha KOTOPBIX
MIPOMCXOJIMIIA 3aKJIaJIKa MPOOHBIX IJIoNIaaei. BoiieneHne KOHTYpOB MPOU3BOIMIOCH 110 CHUMKaM
Landsat 8, cmyTHHKOBBIM CHUMKaM cepBucoB Google n Yandex u €010 yMEHBILIEHUS JIECOMOKPHI-

tout tumomau (Potapov et al. 2015, Prishchepov et al. 2013).
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Bropoii 3anaueil sBisuIcS NOUCK 0€3001aUHBIX CHUMKOB M pacueT CIEKTPAIbHBIX MHJEKCOB
NDVI, SWVI u NBR st yaactka BeipyOku unu rapu (Epmios u ap. 2017). /laHHbIH anroputM 0611
peanmzoBaH Ha uHTEepHET Mmatdopme Google Earth Engine. AnroputM COCTOUT W3 CIIEAYIONIUX
I1aroB: MIOMCK CHUMKOB, (PUIIbTpAIMsi CHUMKOB 10 BPEMEHHBIM KPUTEPHSIM U KPUTEPUAM 00JIauHO-
CTH, UCKJIFOUCHHE CHUMKOB, IJie 00BEKT 3aKPbIT 00IaYHOCThIO0, pacyeT CIEKTPaIbHbIX HHIEKCOB.

Pesynbrarsl ananuza naaekcoB SWVI u NBR MoxHO pa3aenuTs Ha TpH IPYIIIBL:

1. 0OBEKTHI, HE TIEpeBeIEHHBIE B JIECONOKPBITYIO IJIOIIA/Ib;

2. 0OBEKTBHI, IEPEBEJECHHBIE B JIECONIOKPHITYIO IUIOIA/1b, UMEIOLIUE TPOLEHT BOCCTa-
HOBJIEHHS HHACKca MeHee 80;

3. 0OBEKTBHI, IEPEBECHHBIC B JIECOTIOKPHITYIO TUIONIA/1b, MMEIOIIUE MTPOILEHT BOCCTa-

HOBJIEHUS HHAeKca Oonee 80.
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MULTI-TEMPORAL ANALISYS OF REFORESTATION ON CUTTING AND BURNED
AREAS IN THE ARKHANGELSK REGION USING THE SPECTRAL INDEXES
NDVI, SWVI, NBR

KARPOV A. A.%2 VORONIN V.V %, PIRTSKHALAVA N. R. !

! NORTHERN (ARCTIC) FEDERAL UNIVERSITY NAMED AFTER LOMONOSOV
2NORTHERN RESEARCH INSTITUTE OF FORESTRY

The report provides multi-temporal analysis of the dynamics of spectral indices NDVI, SWVI and NBR using satellite
imagery Landsat for the cutting and burned areas, which located on the territory of the Arkhangelsk region. This analy-
sis is important for the development of methods for transferring non-forest to forest cover lands. For the analysis, sixty
reforestation objects were used, on which trial areas were previously laid. The result of the analysis was to find the
threshold for the transfer of land to forest cover land using spectral indices.

V]IK 528.88

HNCITIOJIb30BAHUE JAHHBIX 113 B UCCIIEJOBAHUHU ITPOLECCOB JIECOBOC-
CTAHOBJIEHUA B MEKT'OPHBIX KOTJIOBUHAX KPBIMA

E.C. KALLIMPUHAY, E. TOJIYBEBA? A.A. HOBUKOB*

! ®UJIMAJTI MI'Y B T. CEBACTOIIOJIE
2 MOCKOBCKHIA I'OCYJIAPCTBEHHbBII YHUBEPCUTET UMEHU M.B. JIOMOHOCOBA

B noxnane PEACTABIICHBI PE3YIbTATHI UCCICIOBAHUA TMPOIECCOB JIECOBOCCTAHOBJICHUA B MCKTOPHBIX KOTJIOBHMHAX Ha
npumepe IOFO-SaHaﬂHOfI qacTu KpI)IMCKI/IX rop. I[J'ISI OLICHKW MHTCHCUBHOCTHU IMPOLCCCOB pa3pacCTaHusd CEIIbCKOXO03s H-
CTBCHHBIX yl“OIlI/Iﬁ paccuuTaH NDVI u 3amacel Ha3zeMHOMH (bHTOMaCCLI, BBIITOJIHEHBI T€000TAaHUYECKHE OIUCAHUS. YBe-
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smuuerre NDVI ¢ 2001 mo 2017 rr. cocraBmiio 0,16-0,29. ®opMupyercss HU3KONPOAYKTHBHOE TPABSIHOE COOOIIECTBO C
npeodIajaHueM KyJIbTYpHBIX BUAOB (S0JIOHS, CITMBA U JIP.) B IPEBECHOM sIpyce.

CenbCKOX034iCTBEHHAs JEATEIILHOCTD YeJI0BeKa MPUBOIUT K 3HAUUTEIBHON TpaHchopMaluu
pacTUTENbHOCTU U (GOPMUPOBAHUU arpolieH030B. OIHAKO, IPU CHHKEHUU aHTPONOTEHHOW Harpy3-
KM CEJIbCKOXO3SIIICTBEHHBIE YTO/ibsl 3apacTatoT, B TOM YHUCII€ KyCTapHUKAMU U JIEPEBBIMHU — IIPOUC-
XOJUT BOCCTAHOBJIEHHME JIECOB. AKTHUBHBIE IPOLECCH JIECOBOCCTAHOBIEHUS IOCIIE MPEKpalCHUs
CEJIbCKOXO03SIICTBEHHOI'O HUCIIOJIb30BaHMs HAOIIOAAI0T B MEXIOpHBIX KOoTiIoBUHaX (I'paueBa u np.,
2017).

B kauecTBe OOBEKTOB MCCIEIOBAHUSI BBIOPAHBI MEXTOPHBIE KOTJIOBHHBI KpBIMCKHX rop —
baiinapckas n BapHyTckas, pacnoJIOKEHHBbIE B IOr0-3alagHOM 4acTu KpBIMCKOIro moJyoCTpoOBa,
MEXy BHYTPEHHEH U TJIaBHOM TPpsAI0N ropHO# cucTteMbl. O0€ JOJUHBI JUTUTEILHOE BPEMsI UCITIONTb-
30BJIMCh JJIs BbIlIaca CKOTAa W NamiHU. KiltoueBble y4acTKH WM3Y4YEHUs 3apACTAHMI CEIbCKOXO35M-
CTBEHHBIX yroauil B baitnapckoil (yuactku 1 - 4) u Bapuyrckoil (yuactku 5 - 13) gonunax pacmo-
JIO’)KEHBI BO3JIE I'PaHUL] jieca U Ha pacctosiHuu 1,5 kM ot sieca. Ha ocHOBE JaHHBIX TUCTaHIIMOHHOTO
souaupoBanus paccuutadn NDVI (Normalized Difference Vegetation Index) ¢ 2001 mo 2017 rr.,
BBHITIOJTHEHBI reoOoTaHnuyeckue omucanus. HazemHas ¢uromacca ompeneneHa IMyTeM YKOCOB C
TaTbHEUITNM BBICYIIMBAHUEM U NIEPECUYETOM B a0COIIIOTHO CYXOH Bec.

CenbCKOXO0341CTBEHHBIE yro/ibsl, KOTOpbIE AnuTenbHoe BpeMs (10-25 jer), He moaBepraiuch
pacrnanike, CEHOKOIIEHUI0 U UHTEHCUBHOMY BBINIACY, IOCTENEHHO 3apactaroT. IIpouecchl 3apacra-
HUS HEPABHOMEPHO MPOTEKAIOT HA pa3HbIX ydyacTkax bailnmapckoil u Bapnyrckoil nonun. B Bap-
HYTCKOW J10IMHE HaOJIoAaeTcs 3apacTaHue IOJIed CaJloBbIMM JEpEBbSIMHM M HACTYIJICHHE JIECHOMN
PacTUTEIBHOCTH B KpaeBoil yacTu ObIBIIKMX macTOui] 1 namrHu. [lo Bcemy nepumerpy odcnenyemoit
TEPPUTOPUU T'PAHUIIA JIeCca HEUETKasl, Ha OIYIIKAaX IPOUCXOAUT 3apacTaHHe JIECHBIMU BUJAMH KY-
CTapHUKOB (KU3WJI KPACHBIN, ’KaCMUH KPBIMCKHI) U MOAPOCTOM JE€PEBBEB, COCTABIAIOLINX JIECHbIE
coo0IIecTBa CKJIIOHOB: TpaOUHHMKA, Jy0a MyIIMCTOT0, MO KeBeJIbHIKA Kojtouero. Ha ygactku my-
TOBBIX CTemnel B balimapckoi JoauHE HACTYyMaeT COpHas pacTUTENbHOCTH (okoso 300 M Hafg y.M.),
Il Ha 3a0pOILIEHHBIX CEIbCKOXO3HCTBEHHBIX YTOAbIX C(HOPMUPOBANUCE 3AJI€KH U MYCTOIIH.

AHanu3upysi NpoCTPaHCTBEHHbIE 0COOEHHOCTH PACTUTEIBHOCTH OBIBIIUX MACTOMI U MALTHU
baiinapckoii 1 BapHyTCKOW 10OJMH, IO CTaaUsAM 3apacTaHUsl HAMM BBIJCJIICHBI TP TUIIA PACTUTENb-
HBIX COOOIIECTB, OTpa)karollMe CYKIIECCUOHHBIE U TUHAMHUYecKHe Mmpouecchl: | — yronps, 3adpo-
meHHsle MeHee 10 jieT Ha3aj ¢ pa3HOTPAaBHO-3JIAKOBBIMHM, MECTaMU JIYTOBBIMH, cTersiMu; |l — yro-
Ibsi, 3a0porieHHble Tpubau3uTensHo ot 10 10 20 seT ¢ pa3peKeHHBIMH KYCTapHUKAMH M MOJIPO-
ctoM nepeBbeB (m0 1 wm); Il — yroaps, 3abpomienHbie Oonee 20 neT Ha3zaJg C JIPEBECHO-

KYCTapHUKOBBIMHU COOOIIECTBAMH BBICOTOM J€PEBHEB 710 5-7 M.
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VYyacTku 3a1eKel ¢ IepeBbsIMHU BBICOTOM Oosiee 5 M XapakTepu3yroTcs moBbimerrneM NDVI B
cpenneMm Ha (0,2 MO CpaBHEHMIO C MPUJIETAIOMIMMH yroAbsiMU. Takke, 3aMETHA pa3HUIA MEXKIY
NDVI, nony4yennsim o cauMkam 2001 u 2017 rr. — mokasarens yBemmuwics Ha 0,16-0,29. O6006-
1asi JaHHbIE HATYPHBIX MCCIECJOBAHUN U JUCTAHIIMOHHOI'O 30HIMPOBAHUS 3aMETHO, YTO Ha3€MHAs
¢duTomMacca cooOIIEeCTB MPH 3apacTaHUU YroJui yBeNIWYMBAaEeTCs. 3arachl Ha3eMHOU (uromacchl
MMOCTarPOTCHHBIX TPABSHBIX COOOIIECTB HE MPEBBIMIAIOT 2 T/Ta, YTO HUKE MPOJTYKTUBHOCTH TPABSI-
HBIX coo0IIecTB I'epakiielicKoro mosyocTpoBa ¢ 0ojee 3aCyNUIMBBIMH YCIOBUSIMH M CTEIHBIX CO-
obmectB Kpoima. [Ipu 3apactanuu popMupyeTcss HUI3KOMPOIYKTUBHOE COOOIIECTBO.

B nenom, mpocTpaHCcTBEHHbIE OCOOCHHOCTH JIECOBOCCTAHOBIICHUSI B MEXTOPHBIX KOTJIOBHHAX
Kpbima 3akm09ar0TCsl B HE3HAYUTEIILHOM U3MEHEHUU TPAHUIIBI Jieca (10 5 M) 1 GOpMUPOBAHUU CO-
OOIIECTB M3 KYJIbTYpPHBIX pAacTeHHU (sI0J0Hs, CIMBa M Ap.) B IPEBECHOM Spyce C MOJUIECKOM W3
JIECHBIX KYCTapHHUKOB (TEpH, KU3WI M Jp.) Ha OOMMpHBIX 3anexax. CTemeHb 3apacTaHHsl MOXKET
OBITh OllIeHEHa 1o pacueTHOMY uHJekcy NDVL

Pabota (4acTH4HO) BBITIONIHEHA IpH NoAJiepkke npoekTa PODU Ne 18-05-60221 Apkruka.
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USING OF ROMOTE SENSING DATA IN THE RESEARCH OF FOREST-
RESTORATION PROCESSES IN INTERMOUNTAIN BASIN OF THE CRIMEA

E.S. KASHIRINA?, E.I. GOLUBEVA?, A.A. NOVIKOV*

'BRANCH OF MSU IN SEVASTOPOL
2LOMONOSQOV MOSCOW STATE UNIVERSITY

The report presents the results of a study of reforestation processes in intermountain basins using the example of the
southwestern part of the Crimean Mountains. To assess the intensity of the growth of agricultural land NDVI and re-
serves of terrestrial phytomass calculated, geobotanical descriptions were made. NDVI from 2001 to 2017 increased by
0.16-0.29. Low-productive herbal community with a predominance of cultivated species (apple, plum, etc.) in the tree
layer is formed.

JJAHAITA®THBIE U SKOJIOT'MYECKHE NHIUKATOPBI JIECOB
HA MATEPUAJIAX JUCTAHIIUOHHOT'O 30HANPOBAHUSA

J.M. KUPEEB, B.JI. CEPTEEBA

CAHKT-TIIETEPBYPI'CKHI. TOCYJAPCTBEHHbIN JJECOTEXHUUYECKWI YHUBEPCUTET
NMEHU C.M. KNPOBA

MaTCpI/IaJ'H)I AUCTAHIIUOHHOTI'O 30HANPOBAHUS 3eMIIH SIBIISIOTCS OJHHUM M3 OCHOBHBIX HCTOYHUKOB OIICHKH 3KOJIOTUYC-
CKHUX PECIKUMOB JIECOB Poccun. I[J'IS[ BBISIBJICHUS IPUPOJAHBIX TEPPUTOPHUATIBHBIX KOMIIJIEKCOB JIECOB UCIIOJIb30BAHbL

JIaHﬂIHa(l)THLIC 1 3KOJIOTUYCCKUEC UHIUKATOPHI.

OCHOBHEBIC KOMIIOHEHTBHI M 3JIEMCHTEI J'IaH,Z[I_Ha(I)Ta B3anMOCBsA3aHbI U 06p213y}0T CIUHCTBa

(Fankxuna, 1955; Connues, 1968). [TosTomy npu nanAmadTHO-MOPHOIOTHIECKOM aHATIH3E OHU HC-

59



MIOJIL3YIOTCA B KaueCTBE MHAMKATOPOB APYTUX KOMIIOHEHTOB, IPUPOAHBIX TEPPUTOPHAIBHBIX KOM-
wiekcoB (I1TK) u sxomorudeckux pexxuMoB 3emens. JlanamapTHeIA HHIXKATOP — 3TO TOYHO OIIO-
3HaHHBIN anemeHnT nanamadra win [1TK, mo koTtopomy oOHapyXHBaeTcsi APYrod, CKPBITHIH OT
HaOJI0ACHNUs, 2JIEeMEHT JaHmadTa, Ui UHAUKAT. MIHIuKaTOpsl pa3anMyaroTcs 10 CTENEeHU COIpsi-
KECHHOCTH C MHAMKATaMH. 3HAYUMOCTb MHAMKATOPOB BBIPAXKAECTCA IPOLEHTOM CIIy4aeB, KOTJa WH-
IMKATOp W MHIUKAT BcTpeyaroTcs coBmectHO: 100% — abcomroTHblil, 90 — BepHbId, 75 — y10-
BJIETBOPUTENbHBIA, 60 — coMHUTENbHBINM, MeHee 60% — HEJOCTOBEPHBIM WMHIUKATOP.
DKOJIOTHYECKHE HHIUKATOPBl, KOTOPBIMU SIBISIIOTCA PACTEHHS M MX COOOIIECTBA, IMO3BOJISIOT
Hau0oJiee TOHKO M TOYHO OLIEHUBATh SKOJIOTMYECKHUE PEXKHUMBI JECHBIX 3eMelb. OJHAKO aBTOPbI
MPUIIUK K BBIBOMY, 4TO TpH BbisiBiieHHH [ITK necHbIX TeppuTopuii HEOOX0IUMO UCIIOIB30BATH BCE
0€3 UCKIIIOUYEHHUsT KOMITIOHEHTHI U 31eMeHThI tanamadra (Kupees, 2007; Kupees u np., 2011).

Crpykrypa IITK, pasmemienue u koHpuUrypamus ypouuIl, MecTHOCTeH, (auuii, Gpusmono-
MHUYHBI Ha JaHIAa(THBIX UCTOUYHUKaX nHpopmanuu (Hanpumep, IITK Gonor, ux crpykrypa, ouep-
TaHUsI 0OCOOCHHO (PM3MOHOMHUYHBI Ha AMCTAaHIMOHHBIX Marepuaiax). beuia paspaborana meroauka
NPUMEHEHHs BCcEeX 0€3 HMCKIIOYeHHs 3JeMeHTOB nanamadra m omo3zHaBaeMmbix [ITK B kadecTBe
JaHIMA(THBIX U HKOJOTMUYECKUX HHAMKATOpOB. IIOMHUMO pa3HOKAauYeCTBEHHBIX AMCTAHIIMOHHBIX
MaTepHalioB ISl U3yYEHHsI CTPYKTYpHI JJaHAA)TOB ObUIM NPHUBIIEYEHBI oOLereorpaduyeckue, To-
norpaduyeckre, TeMaTHUECKUE KapThl, OHIOBBIC U IUTEPATYPHBIC MAaTEPHAIIBL.

[Ipu nemmppupoBaHuU MaTepHaIoB JUCTAaHIIMOHHOTO 30HAMPOBAHUS 3eMIIM NMPUMEHEH Me-
To JaHAWAQTHBIX M 3Kosormdyeckux uHaukatopoB (Kupees, 2007). Ilepeuncnum Te nasn-
madTHRIE U HKOJOTHYECKUE MHIUKATOPbI, KOTOphle OBUIM HCHOJB30BaHbl NpH BhisiBIeHHH [1TK
JIECHBIX TeppuTOpHil Poccuu.

1. TexTOHMYECKHE CTPYKTYpPHI: MJIAHETAPHBIE TPELIUHBI, PA3JIOMBI, IUIAHETAPHbBIE OTJEIBHO-
CTH, T€00JIOKH, MPOTUObI 3eMHOM KOPBI, CKJIaJKU U T. 1.

2. T'eonoruueckoe CTpOEHUE, TOPHBIE MTOPO/IbI, YETBEPTUYHBIC OTIIOKEHHUSL.

3. JIuTonmornueckuii cocTaB TOPHBIX TIOPOJ U OTIOKEHUI, B TOM YHCIIE U BEUHOU MEP3JIOTHI C
AJIEMEHTaMHU €€ 3aJleraHMsl.

4. Penbed, ero renernueckue Gopmsl, Mophorpaduueckue, MoppoMeTpuieckre CBONCTBA,
XapaKTEPUCTUKU: BBICOTA, YKJIOHBI, IPOCTUPAHUE IOBEPXHOCTEN U T. 1.

5. Boapl moBepXxHOCTHBIE, BOJIOEMBI, BOJIOTOKH, CE30HHBIE PEKUMbI X U3MEHEHUS, SPO3HUOH-
HO-TUApOrpaduieckas CeTh B LIEJIOM, TPYHTOBBIE BOJIbI, ITyOMHA UX 3ajeraHusl, HallpaBJiIeHHE o-
BEPXHOCTHOT'0, TIOJYITIOBEPXHOCTHOI'O M TPYHTOBOT'O CTOKOB.

6. Pactenus u ux cooOIIECTBa, UX CBS3b C SKOJIOTHYECKUMHU PEXUMaMH 3eMellb, COCTaB,

MIPOU3BOIUTENILHOCTD U CTPYKTYpa COOOILIECTB.
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7. Cnenpl AeSITEIBPHOCTH KUBOTHBIX U YEJIOBEKa, OMOreHHBIe POopMBI penbeda, Tporbl, ouaru
SHTOMOBPEIUTENCH, THUIIBI 3eMJICTIOIH30BAHUS, METUOPAIUs, Kaphephbl JOOBIUN PA3IUYHBIX CTPOH-
TEIHHBIX MaTEPHAJIOB.

8. Crpykrypa IITK, pazmemenue u KoHPUTYypamus ypoUuHuIll, MECTHOCTEH, (aruii, Gu3rnoHo-
MUYHBI Ha JJAHAMAQTHBIX KCTOYHUKAX HHPopMmanuu (Hanpumep, [ITK 6onoT, ux ctpykTypa, ouep-

TaHHUS 0COOCHHO (bHSI/IOHOMI/I'-IHbI Ha JUCTAaHIIMOHHBIX MaTepI/IaJIaX).
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LANDSCAPE AND ENVIRONMENTAL INDICATORS FORESTS IN THE REMOTE
SENSING

D.M. KIREEV, V.L. SERGEEVA
ST. PETERSBURG STATE FOREST ENGINEERING UNIVERSITY NAMED AFTER S.M. KIROV

Materials of remote sensing of the earth were one of the main sources of an assessment of ecological regimes of forest
lands of Russia. Landscape and ecological indicators were used to identify natural territorial complexes of forests.

MN30BPAKEHUE NTPUPOJHBIX TEPPUTOPUAJIBHBIX KOMIIVIEKCOB PA3JINY-
HBIX PAHI'OB HA TMUCTAHIIMOHHbBIX CHUMKAX PA3JINYHBIX MACIITABOB

JA.M. KUPEEB, U.T. HT'YEH, B.JI. CEPTEEBA

CAHKT-TIETEPBYPI'CKUI1 T'OCYJAPCTBEHHbIM JIECOTEXHUYECKWUI YHUBEPCUTET UMEHU C.M.
KHPOBA

Jist BoisiBiieHns v aHanu3a cBoiicTs [ITK pa3nuuHbIX paHroB HE0OOXOIMMO HCITIONIB30BATh JUCTAHIIMOHHBIE U KapTOrpa-
(rueckre NCTOUHNKAM HH(OPMALIMK BCEX MACIITA0HBIX YPOBHEH — OT 0030PHBIX JI0 1ETAJIbHBIX.

Benymee 3nauenue B popmupoBanuu npupoansix tepputopranbhbix (ITTK) n nmpuponsbix
akBaJbHBIX KomIuiekcoB (ITAK) nmpuHaanexuT TMTOreHHOM OCHOBE, T.e. 3eMHOH Kope (ConHueB,
1968). IITK 00pa3yroT uepapXHuecKyro CUCTEMY eINHHI] PA3IMYHOTO PAHTa — OT CaMbIX KPYIHBIX
U CIOKHBIX JI0 MPOCTHIX — JaHAmAaPTHRIX (auuit. B Hammx uccnenoBanusax uzydanucs [ITK cy-
i (Kupees, 2007).

[ITK, He3aBUCUMO OT HUX CJIOKHOCTH U TaKCOHOMHYECKOI'O paHra, o0JaJaroT HEKOTOPHIMHU
obmuMu cBoiicTBamMu. Hampumep, oJMHAKOBOCTh MX MPOUCXOXKACHHUS M Ipoliecca 0Opa3oBaHMUS;

OTHOCHUTCIIbHAA NpHUPOAHAA U SKOJIOTHYCCKAd OAHOPOAHOCTL U T.H.
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[ToMuMO pa3HOKaYECTBEHHBIX JUCTAHIIMOHHBIX MAaTEPUAJIOB Uil U3YUYEHUS CTPYKTYpPHI JIaHI-
madToB OBUTH MPUBIICYCHBI TEMAaTUYECKUE KAapThl, (JOHIOBBIC U JUTEpaTypHbIe MaTtepuaibl. [Ipu
Aemu(GpUPOBaHUN MAaTEPUATOB JHCTAHIIMOHHOTO 30HAMPOBAaHUS 3eMJIM NMPUMEHEH METOA JIaH/-
ma@THBIX M 3KOJOTHYECKHX WHIMKATOPOB, BCEX AJIEMEHTOB JaHAmadra u onmo3HaBaembix [1TK
(Kupees u np., 2011). Uzyuenue cpoiict IITK Bcex paHroB Mbl MpOBOAMIN Ha TEPPUTOPUH 3amial-
Ho#i yactu Pycckoii paBauHbI (JanamadrHas ctpana), JloBatb-Hemanckoii nanmmadrHoii obmactu
- B penenax JlennHrpaackoit odmacti. OTYETIUBO pa3IMyalOTCs Ha JUCTAHIIMOHHBIX MaTepHaniax
nBa naHamadTa: HU3KUKA 1 HU3MeHHBIH JIyxcko-ToCHeHCKU 1 ¢i1aboBO3BhIIICHHBIN Mkopckuii. B
npejenax nepBoro OTUYETIIMBO BUAHBI Ba BHJIA JTAHAMA(THBIX MECTHOCTEH — HU3KHUX JICAHUKOBBIX
PaBHHMH Ha BaJyHHBIX CYIJIMHKAX M IJIOCKUX HU3MEHHBIX 03EPHO-JIEIHUKOBBIX PAaBHUH Ha JIEHTOY-
HBIX [VIMHAX. B epBoM BHUi€ MECTHOCTEN JOMUHUPYIOT BJIaXKHBIE €JIOBBIE CypaMEHHU, BO BTOPOM —
BJIQXKHBIE U CBIPBIC JIGTHUKOBBIE CypaMeHH, OOpBI U €TI0BbIe CYOOPH LIEHTPAIBbHBIX YacTel MEXIy-
peunii. 25% TeppUTOPUU BTOPOTO BUAA MECTHOCTHU 3aHATHI 00JIOTAMH 3aMKHYTBIX M CTOYHBIX BIIa-
nvH. Ha OTHOCHTEHHO BO3BBIMICHHBIX 3eMJISIX Pa3BUTHI (DAlMK YPOUHINA «BBICOKHI O0p». ITO da-
UM OJIMTOTPO(HBIX COCHSIKOB HA MOIIHBIX KBApLEBBIX IMECKAaX C COCHON OOBIKHOBEHHOM, Oepé30it
MIOBUCIION, MOJIECKOM U3 PSOMHBI, pAKUTHHUKA, MOXO KEBEIbHUKA, TIOKPOBOM M3 OPYCHHUKH, BEpecKa,
TOJIOKHSIHKH, BOPOHUKU U JIp.

B nmanmmadre Mkopckoro miaTo mpeo0siagaroT CBEKHE M BIAKHBIE paMEHH, a OOJbIas
94acTh TEPPUTOPUH XOPOIIO IPEHUPOBAHHAS, HA €€ 3eMJIIX BBICOKOW TPO(GHOCTH Pa3BHUTHI IEPHOBO-
KapOOHATHBIE MOYBBI, OOJIbINIAS YACTh KOTOPBIX OCBOEHA CEJIbCKUM XO03siicTBOM. Ha aucraHimoH-
HBIX MaTepualax BCeX MacIITabOB B 3TOM JIaH/IIA(Te XOPOIIO BUIHBI OCTPOBKU CBEXKHUX M BIAXK-
HBIX €JIOBBIX paMEHeH ¢ OCMHOM, JIUIOH, KIEHOM, PEXKE BSA30M, C MOJJIECKOM M3 JICIIMHbI, KAJIUHBI,
yepEéMyXH, MTOKPOBOM U3 KOMBITEHs, 3esieHuyKa, u aAp. (Hryen u ap., 2018).

Jlns BeisiBneHus U aHanu3a cBoicTB [ITK pa3znuuHbix paHroB HEOOXOJMMO HCTIOIH30BATh JAH-
CTaHIIMOHHBIEC U KapTorpapuuecKkre HICTOYHUKN MH(POPMAIIUU BCEX MACIITAOHBIX YPOBHEH — OT 00-

30PHBIX 010 ACTAJIbHBIX.
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IMAGE OF NATURAL TERRITORIAL COMPLEXES OF DIFFERENT RANKS ON
REMOTE IMAGES OF DIFFERENT SCALES

D.M. KIREEV, T.T. NGUYEN, V.L. SERGEEVA
ST. PETERSBURG STATE FOREST ENGINEERING UNIVERSITY NAMED AFTER S.M. KIROV

To identify and analyze the properties of NTC of various ranks, it is necessary to use remote and cartographic infor-
mation sources of all scale levels - from survey to detailed.

VK 630

OIIEHKA IOBPEXJEHUH KEJIPOBBIX HACAXKJIEHUI FOKHOI'O BEPET' A
03.5AVKAJI HA OCHOBE MHOTI'OJIETHUX CITY THUKOBBIX HABJIIOJEHUI
MODIS/AQUA

A.B. KOBAJIEB!, B.I'. CYXOBOJIbCKHIZ B.M. BOPOHUH?®

'KHI] CO PAH
MHCTUTYT JIECA CO PAH
3 CU®UBP CO PAH

Llenpto maHHOW PaOOTHI SBISETCS OLEHKA MOBPEXKICHUH KEIPOBBIX HACAXKJCHUI Ha OCHOBE PACUETHBIX MOKa3aTelei
MHOTOJIETHEH TMHAMHMKH BET€TaTUBHBIX HMHAEKCOB, MIOJyYE€HHBIX 10 CITyTHUKOBBIM JAHHBIM B CPABHEHHH C HA3EMHBIMU
HaOIIOAEHUAMMU.

[TosiBMBIIMECS HEIABHO MOBPEKICHHMS OakTepuanbHOi BoxsHkou (Erwinia multivora Scz.-
Parf.) TeMHOXBO#HBIX JiecoB B [Ipubaiikaibe, KOTOpbIC paHee B JaHHOM PErHOHE He ObLIM OTMEYe-
HBI, UIMEIOT HESCHYIO 3THOJIOTHIO ¥ HE YCTAHOBJICHHBIC MAcIITa0bl. B OCIIa0JICHHBIX JIECHBIX MACCH-
Bax ¢ OOJBIION J10JI€l BEPOSATHOCTH MOXKET IIPOM30MTH YCHIIEHHE HETaTUBHOTO JIEHCTBUS TPHUOOB-
MUKPOMHIIETOB M HACEKOMBIX-BpeauTeneid. OcoOyro OmacHOCTh MPEICTaBIseT CYIECTBEHHOE CHU-
KEHHE YPOBHS aTMOC(EpPHOTO YBIAKHEHUS STUX JIECOB, KOTOPOE MOKET MPUBECTH K UX MAacCCOBOMY
YChIXaHUIO. B CBSI3M ¢ 3TUM MPOBOAMTCS Pa3HOCTOPOHHEE OO0CIIENOBAaHME APEBOCTOEB C IIEJBIO
orpezeneHus crnoco0oB 6OPHOBI ¢ OaKTEPHATILHBIM TOPAXKEHUEM.

[IpuBnekaTensHOCTh MCIOJIB30BAHUS JAHHBIX KOCMHUYECKOTO HAOJIOJCHHS CBs3aHA C BO3-
MOKHOCTBIO JICIIIEBOTO M SKCIPECCHOro coopa MH(GOPMAILIUK O COCTOSIHUM pacTUTENbHOCTH. OHa-
KO TMPH 3TOM BO3HHUKAIOT MPOOJIEMBI, CBA3aHHBIE C M3MEHYMBOCTHIO TMOKa3aTelie BEreTaTUBHOTO
COCTOSIHMSI KaK B TEYCHHE OJHOTO CE€30HA, TaK U B PA3JIMYHBIC CE30HBI. [[pUUMHOM 3TOTO SIBIsIETCS
3HAYUTENBHOE BIHSHHIE MOTOJHBIX ()aKTOPOB Ha MOKA3aTeNH, MOTYISHHBIX B XO/I€ TUCTAaHIIMOHHBIX
U3MEPEHUM.

3amauell TaHHOTO WCCIEAOBAHUS SIBISETCS pa3pabOTKa YCTOMYHMBBIX K BO3MYIIAIOIINM BO3-
JEWCTBUSAM BHEIIHEH Cpelbl MOKa3aTeJIed BEreTaTUBHOTO COCTOSIHUS HACAXKJICHHI M OIEHKA HX
MPUMEHUMOCTH B KQ4e€CTBE WHIANKATOPOB OCITA0TICHHUS.

OpauM 13 Hambonee MH(MOPMATUBHBIX U MIMPOKO HCIOJIB3YEMBIX BEreTaTUBHBIX WHICKCOB

SBJIIETCS. HOPMAJIM30BAaHHBIM Pa3HOCTHBIA MHJEKC pactuTesnbHOCTH (NDVI) ocHOBaHHBIN Ha pas-
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HUIIE OTPKECHUsI KpacHOTO u OmkHero nHppakpacHoro manyderus. Magexke NDVI paccuntannbrit
o cnyTHUKOBBIM JdaHHBIM MODIS/Aqua (ITpogykr MYDO09Q1) mo3Boisier moay4uTh yCpeaHEH-
HYIO OLEHKY COCTOSIHMSI pacTHTEIBHOro IMoKpoBa it Teppuropun 250x250 merpos. I[Ipoaykr
MYDO09QI1 npencraBnser co0oii 8-THEBHBIM KOMITO3UT, YTO TO3BOJISET HUBEIHWPOBATH BIIMSHHE
o0avyHOCTH Ha KayecTBO HaOmroAeHuid. OIHAKO Ui YCIOBU TOPUCTO MECTHOCTH F0KHOTO Oepe-
ra 03. bailikan HaOmromaercs CyleCTBEHHBIC BBICOKOYACTOTHBIC Koyiebanusi mHIekca NDVI, cBs-
3aHHBIE C HEOTHOPOJHOCTHIO TAHAMA(PTHON CTPYKTYPhI H3y4aeMbIX TEPPUTOPHIA.

Hecmotps Ha Hanmuuue 1myma, o JaHHOMY PSy MOXET ObITh MOJIydeHa TeopeTudeckas Kpu-
Bas r0JIOBOT0 U3MEHEHHsI BETeTaIllMOHHOTO uHAeKca. [ 3Toro HeoOX0AUMO MPOBECTHU Psifl Mpeos-
pa3oBaHUiA:

- (hunbTpaMs BPEMEHHOTO Psa.

- OTCEYEHUE MaJIbIX 3HAYEHUI B Hayajle U KOHIIE ro/1a.

- yAaJleHuE JIOKAJbHBIX TOHWKAIOUINX BEIOPOCOB, KOTOPBIE CBSI3aHBI C HEOTHOPOJAHOCTHIO Me-
TEOYCIIOBHM.

- anMpoKCUMAalHsl OCTaBIIUXCS 3HAYEHUN TOJIMHOMOM BTOPOTO MOPsIJIKA.

[To ypaBHEHUIO KpUBON PAacCUMTHIBAIOTCA JIBA MOKAa3aTelsi, Haubosee MOJTHO OMHCHIBAIOIINE
M3MEHYUBOCTbh COCTOSIHUS JIPEBOCTOEB. JTO MaKCUMaibHOE ce30HHOe 3HaueHue NDVImax u cko-
pocth m3merenust ANDVI/dt B cepeauae mpoMexyTKa MEXTy HA4aJIOM BETETAIIMOHHOTO TIEpHoIa U
€ro MaKCUMyMOM.

B kauectBe 0OBEKTa HCCIEAOBAHUU OBUIM B3AThl YETHIPE MPOOHBIX y4acTKa KEAPOBBIX
Hacaxaenuit (Pinus sibirica) roskHoro Oepera o3. Baiikanm ¢ pasauuHOil joiieit ocnabiIeHHBIX H
YCOXIIMX JepeBbeB. [ kaxaoro HacaxaeHus Ha miockoct {NDVImax, d(NDVI)/dt} paccmar-
pUBanach COBOKYNHOCTh NoKa3areneld BpemMeHHoW auHamuku NDVI B Teuenme 2001-2017 rr.
Hazemuble 06cieoBaHNs COCTOSIHUSL M3y4aeMbIX HacaXKACHUH MpOBOAMINCH B aBrycre 2018 r.

ITo pesynbraTam pacueroB, naHHbIE M0 NokazarensiM NDVImax nu dNDVI/dt cymectBeHHO
pasnauyaroTes JUisl MPOOHBIX IUIOMIAJIEN C pa3IMYHbIM COCTOSIHUEM JI€pPEBbEB. BbIa BBINOIHEH JuC-
KpUMUHAHTHBIA aHanu3 no nepeMeHHbIM NDVImax u d(NDVI)/dt. KauectBo kiaccuduxanmu
MPOOHBIX TUIONIAAEH M0 XapaKTepuUCcTUKaM ce30HHOM aquHamMuku NDVI Beicokoe u coctapiset 88%.
IIpy 5TOM BBIBIIEHO COOTBETCTBME MEXAY IOKA3aTESIMH COCTOSHHUS JEPEBBEB IO HA3EMHBIM
HaOo1eHusIM U 1o nokazatesnsiM NDVIL

Taxum oOpa3om, MoKazaHa Xxopoliasi CB3b CIIlyTHUKOBBIX HaOIIOI€HUI ¢ Ha3eMHBIMU TOKa3a-
TeNAMHU OcialJeHus, YTO IMO3BOJISIET MCIIOIb30BaTh CIYTHUKOBBIE M3MEpPEHHs JUIsi MOHHUTOpPWHTA
pa3BUTHE MATOJOTMYECKUX IMPOLIECCOB B HacaXJeHUsAX. Hamuune peTpoCEKTUBHBIX JaHHBIX I103-
BOJISIET OLICHUTH BpeMsl Hauaja ocialJeHHs IPeBOCTOEB, MPOrHO3UPOBATh HHTEHCUBHOCTD yCbhIXa-

HMU.
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ESTIMATION OF SIBERIAN PINE STANDS DAMAGES AT THE SOUTH SHORE OF
BAIKAL LAKE BASED ON THE LONG-TERM SATELLITE OBSERVATIONS OF
MODIS/AQUA

AV. KOVALEVY, V.G. SOUKHOVOLSKY?, V.I. VORONIN?®

'KRASNOYARSK SCIENTIFIC CENTER SB RAS
2 SUKACHEV INSTITUTE OF FOREST FRC KSC SB RAS
SIBERIAN INSTITUTE OF PLANT PHYSIOLOGY AND BIOCHEMISTRY SB RAS

The purpose of this work is to assess damage Siberian pine stands based on the calculated indicators of the long-term
vegetative indices dynamics obtained from satellite data and their comparison with ground-based observations.

VK 630%, 574.47*

M3YYEHUE THOOPMATUBHOCTH CIIEKTPAJIbHBIX U MOP®OMETPHUYECKHUX
INPU3HAKOB OKOHHOMU CTPYKTYPbI JIECOB HA OCHOBE CIIYTHUKOBBIX
JAHHBIX

A.B. KOMAPOB'?, J1.B. EPILIIOB?, E.B. TUXOHOBA?

! HAVYHBII LIEHTP OITIEPATUBHOI'O MOHUTOPHUHI A 3EMJIU (HL] OM3)
2@®I'BYH PAH LIEHTP 110 [TIPOBJIEMAM SKOJIOTHUU U ITPOAYKTUBHOCTHU JIECOB

[IpencraBneHsl pe3ynbTaThl aHaM3a MHGOPMATHBHOCTH CHEKTPaJbHBIX KaHaoB ammaparypsl MSI (Sentinel-2) u ux
BKJIaJ] NIPH KJacCHU(UKAIMK TpeX TOMUHHMPYIOIIUX THUIIOB JIECHBIX COOOLIECTB MOJENBLHOM Tepputopun. Kinaccuduka-
L(UsI TUTIOB 110 CIIEKTPAJIbHBIM KaHaJlaM MPOBOJMIIACH ¢ oMolnbio Metoaa Random Forests. Ha ocHoBe manxpomaTuye-
ckoro nzobpaxenus Pecypc-I1 MackupoBaiauch y4acTKH MEXAY KPOHAMH JIEPEBBEB BEPXHETO II0JIOTa, JUI KOTOPBIX
paccUuTHIBAIKCH MOPPOMETPUUECKHE MTapaMeTpPhl TPEX THIIOB JIeCHBIX coobiecTB. C nomorupto kpurepust Kpacckena-
VYonnuca BBINOJHEH aHAIU3 Pa3AEIUMOCTH JIECHBIX COOOIIECTB 0 MOP(HOMETPHUECKUM apaMeTpaM.

B nocnenHne HECKONIBKO AeCATHIETHH c(hOpMUpPOBAIaCh MO3aUYHO-IIUKINYECKask KOHLIEIIIHS
¢byHkmoHupoBanus JiecHbIx 3kocucteM (Kopotkos, 1991), OCHOBHBIMU IMOJIOKEHUSIMH KOTOPOI
SIBJISIFOTCS OTIPEJIETISIONIas Poib HApPYIIEHUH IEIOCTHOCTH JPEBECHOro Mosiora (fnanee “OKoH”) u
YHHUBEPCATHHOCTh MPUHIUIIOB OPTaHU3AIMHA MO3aMYHON CTPYKTYPHI JIECHBIX COOOIIECTB HE3aBUCH-
MO OT reorpadudeckoro nojaoxenus (CmupHoBa u ap., 1989; Runkler et. al., 1989). Uccnenosate-
JIM CBS3BIBAIOT KOJMYECTBEHHbIE M KAaUECTBEHHbBIE XapaKTEPUCTHKU OKOH C BHUJIOBBIM COCTaBOM,
OMOMEeTpUYECKUMU MTOKa3aTelsiMU, OMopazHooOpasuem, xapakrepuctiukamu nous (Kopotkos, 1991;
Bob6posckuii, 2010; Muscolo et al., 2014; Getzin et al., 2014). TeopeTuyecku OKHa MOTYT UCIIOJIb-
30BaThCsl B KauecTBE NEUIM(POBOYHBIX MPHU3HAKOB, XapaKTEPU3YIOMINX KOJIWYECTBEHHbBIE U Kade-
CTBEHHbBIE XapaKTEPUCTHUK JIECHBIX coo01iecTB. [I[puMeHeHre AUCTaHIIMOHHBIX JAHHBIX JJIS1 OL[CHKU
MO3au4YHON CTPYKTYpBhI, XapaKTEPUCTUK OKOH U UX TMHAMUKU UMEET BBICOKHM MOTEHIMA B 3KOJIO-
TMUYECKUX U T€000TaHNYECKUX HCCIEeIOBAHUAX, JIECCHOM XO035HCTBE U OXpaHe jecoB. Llenas paboTsl —
UCCIIeI0BaTh HH(OOPMATUBHOCTH CIIEKTPAIBHBIX M MOP()OMETPUYECKUX MPUIHAKOB JIJIST Pa3IHUHBIX

TUTIOB JIECHBIX CcO00MmIecTB. [ AOCTMI)KEHUS MaHHOW 1eu OBLIM PEIICHBI CIeAYIONNe 3a/auu:
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MpoBeJieHa Ki1accu(uKalys pa3HOCE30HHBIX CITYTHUKOBBIX M300pakKeHUI Ha TPU THUIA JIECHBIX CO-
OOIIIECTB M OIIEHEHA TOYHOCTh Kiaccuukanuy; mo ganHsiM Pecype-I1 onpenenensl okHa U paccuu-
TaHbl MOP(POMETPUYECKHUE MHIEKCHI; BBIMOIHEHA OLEHKA Pa3JeIMMOCTH JIECHBIX COOOIIECTB C HC-
M0JIb30BaHHEM MOP(HOMETPUUYECKUX MPU3HAKOB.

Hccnenoanus npooauiauck B BamyeBckom neconapke (HoBomockoBckuit AO, r. Mocksa).
OO0mas Iomaab MOACIBHON TEPPUTOPHH, COTIACHO MyOTUYHON KagacTPOBOM KapTe, COCTABISET
1156,33 ra. PacTuTenbHbII NOKPOB Jieconapka MpeACTaBIeH NIPOU3BOAHBIMU MEJIKOJIMCTBEHHBIMU U
CMEIIaHHBIMH XBOWHO-IITMPOKOJIMCTBEHHBIMU JIECAMH C BKIIIOUEHUEM JIECHBIX KyibTyp (TuxoHoBa
u ap., 2018)

B uccnenoBanum paccMaTpUBAIOTCS TPH THUIA JIECHBIX cooOmiecTB: (1) JIMCTBEHHBIH Jiec ¢
npeo0iagaHeM UMb, (2) JIMCTBEHHBIN Jiec ¢ mpeobiaananueM Oepe3bl Wik OCHHBI U (3) XBOWHBIN
Jiec ¢ mpeobiiajaHueM elld WU COcHBI. J{Jis KitaccuuKauy UCIoIb30BaIUCh 0€300J1aUHbIE CIIEHBI
Sentinel-2, monyyennsie B 2017-2019 rr. HMcnons30Bainch CHEKTpaibHbIE KaHAIBI C MPOCTPaH-
ctBeHHBIM paspemieanem 10 (b03, b04, b08) m 20 (b05, b06, b07, bll, bl2) wmerpor
(https://sentinels.copernicus.eu/web/sentinel/technical-guides/sentinel-2-msi/msi-instrument).  J{ns
KaHaJoB ¢ pa3pemeHueM 20 MeTpoB ObUIO MpoBeeHO GopMaIbHOE YBEIHUYECHUE pa3pellieHus ¢ uc-
M0JIb30BaHUeM (PYHKIHUU OUKYOHUeCKOW MHTepHosun. s uaeHTuduxamy okoH B oJIore ape-
BOCTOS MCIIOJIB30BAIOCH MaHXpoMmaTtndeckoe m3obpaxenune Pecypc-I11 ¢ mpocTpaHCTBEHHBIM pas3-
pemieHueM He xyxe 0,8 m.

Kraccudukaiius Tpex THIIOB JIECHBIX COOOINECTB BBIMOJIHSIAChH MeTo0M «Random Forests»
(Breiman, 2001). [Ins oOy4eHus aHcamOisl pelIaroIIUX JAEpPeBbEB HCMOIb30Bajach PpaBHO-
pacmpenenenHas obOyvaromasi BbiOopka pazmepom 120 waamBugoB. Kaxknpiii uHAMBUA — HAOOp
MUKCENeH, COOTBETCTBYIOIIMM «UUCTBIM HACaXJEHUSAM» C IpeodiaJaHueM B COCTaBE JIPEBOCTOS 7
u 0oJsiee eMHUIL OJHOM MOPOABI IO MaTepuasiaM JEeCHOM Takcaiuu. [ uieHTugUKalum OKOH HC-
MOJIb30BaJIaCh M30BITOYHAS KJIacTepHU3alMs NaHXPOMAaTHYECKOTro n300paxenus meronom K-means,
C MOCIIEAYIOUIUM BU3YyalbHbIM 00bEIMHEHNEM KJIACCOB M MX BekTopu3auuei. [lonydyennas BekTop-
Hasi Macka Jajiee HMCIOJIb30Ballach JUIsl pacuéTa HECKOJIbKUX MOpP(OMETPUUYECKUX NMPU3HAKOB, Xa-
pakTepu3yomux GopMy M pa3MEpPHOCTb BBISBICHHBIX OKOH: IUIOIIAJlb, IEPUMETP OKHA, UX COOT-
HOIIIEHHE, OKPYIJIOCTh (hopMbl OKHa U psa ppakTansHbX npusHakos: PFD, FD, FDI, GSCI (Getzin,
2014).

OneHka BKJIa/a CHEKTPAJbHBIX KaHAJIOB M MOP(QOMETPUUECKUX NMPU3HAKOB B pacro3HaBae-
MOCTbH THIIOB JIECHBIX COOOIIIECTB OlleHEeHa Takxke MetogoM Random Forests. [{i1st olleHKH TOYHOCTH
KJIacCU(UKALMU HCIOJIb30BATINCH HA3E€MHbIE TUIOIAJAKU C TAaKCAllMOHHBIMU U T€000TaHUYECKUMHU
ornucanusMu. OneHKa TOYHOCTH Oa3upoBajlaCh Ha MOCTPOCHMHM MaTpPHUILIbl MEPEemyThIBaHUS THUIIOB

JICCHBIX COO6HI€CTB Ha IUIomagKkax 1 1mo pe3yjibTraTaM KHaCCI/I(i)I/IKaIII/II/I CIICKTPAJIBHBIX KaHAJIOB.
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J1J1 OIIEHKH JIECHBIX COOOIIECTB C MOMOIIbI0 MOP(HOMETPUYECKUX MPU3HAKOB UCIIOJIH30BAJICS
Henapamerpuueckuii Tect Kpackena-Yomnucca (H-xpurepuit) (Kruskal, Wallis, 1952).

Pezynomamer. Knaccuduxanuss TUNIOB JIECHBIX COOOIIECTB MO CHEKTPalbHBIM KaHamam. C
YBEJIMUEHUEM KOJIMYECTBA CIEKTPAIbHBIX KAaHAJIOB OYEBHJIHO HAOIIOAETCsl POCT TOYHOCTU KIac-
cuuKalnu: TOYHOCTh Kiaccupukanuu ysenuuubaerca Ha 10%. J{ns creka ganusix u3 15 cuen (5
BPEMEHHBIX MTPOMEKYTKOB) TOUHOCTh cocTaBuia 0,8, koaddumment Kamma 0,64; nns 23 cuen (7
BPEMEHHBIX MPOMEXKYTKOB) TOUHOCTh coctaBmia 0,89, koapdumment Kanma 0,84; nns 30 cuen (7
BPEMEHHBIX MPOMEKYTKOB ¢ goOaBieHueM nonoigHuteabHbix SWIR kananos) - 0,96 u 0,88 coot-
BeTcTBeHHO. OJIHAKO BKJIAJl CIIEKTPAIIbHBIX KaHAIOB HEOJAHOPOCH U 3aBUCHUT OT (DEHOIOrMYECKOro
neproja KOCMHYECKON ChEeMKH U JUTMHBI BOJIHBI. AHAIIM3 MOKa3aJl, YTO HaWOOJBIIHA BKJIal BHECTU
3MMHHUE M paHHHE BECEHHHUE M300paxkeHus B JuanazoHax 1565-1655 um u 2100-2280 um. Kpome
TOTO, C MOMOIIBI0 OmkHero u cpeanero MK kaHanoB MailCKOro m3o0pakeHUs MOBBIIMIAETCS TOY-
HOCTb PAcO3HABAHMSI TUCTBEHHBIX COOOIIECTB.

Pesynbrater Tecra Kpacckena-Yosuca 1eMOHCTPUPYIOT pa3iinuvs B 3HAYCHUSX MopdoMeT-
PUYECKUX TPHU3HAKOB JJIi PACCMOTPEHHBIX TPEX THIIOB JIeCHBIX coobmiecTB. Hanbonee Bbicokue
3HAYCHMS HAOIIOAr0TCs TS cieayromux npusHako: PFD (H-kpurepuii = 2603.2, Bkinan = 0.145),
cooTHolIeHue Tuiomanu k nepumerpy (H-kpurtepuii = 2457.2, Bknag = 0.132) u nnomans S (H-
kputepuii = 1864.9, Bxnang = 0.127).

[TosrydeHHBIE Pe3yNbTaThl JEMOHCTPHPYIOT BO3MOXKHOCTh KOMOWHAIIMHM CHEKTPAIBHBIX U
MOp(OMETPpUYECKUX MPU3HAKOB, M3BJICUECHHBIX U3 CIIYTHUKOBBIX HM300pa)K€HUI pa3iuHOTO Mpo-
CTPaHCTBEHHOTO pa3pellieHus, AN PACIIO3HABAHUSA THUIOB JIECHBIX COOOIIECTB HA JIOKATIBHOM
YpOBHE. DTO OTKPBIBAET OMpEICTIECHHbIE TIEPCIIEKTUBHI JJI1 pa3paO0TKU METOJOB aHaIM3a MapIie-

JISIPHOM CTPYKTYPHI U OLIEHKH OMOMETPUYECKHUX TapaMeTPOB JIECOB.
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VJIK 634.958:634.99

JEIIA®PUPOBAHUE 3AIIATHBIX JIECHBIX HACAXKJIEHUN
B A'POJTAHAITADPTAX: COCTOAHHUE U ITEPCIIEKTHUBbI

A.B. KOIIIEJIEB

®I'BHY ®EJEPAJIbHBINA HAYYHBII HEHTP AI'POSKOJIOI'MU, KOMINIEKCHBIX MEJIMOPALIAM
N 3AIMUTHOI'O JIECOPA3BEJIEHUA POCCUNCKOU AKAJJEMNN HAVYK (®HI] ATPOSKOJIOI' M PAH)

B cratbe NpeACTaBJICH MaTepHrall IO OIEHKE COCTOAHNA 3alIUTHBIX JICCHBIX HaCaXJCHMI Ha OCHOBE JAHHBIX AUCTAHIIH-
OHHOI'O 30HAUPOBAHUA 3emMitn. Pa3pa60TaHa aBTOPCKad 3-x CTyneH4YaTas MCTOJAUKaA JUCTAaHLIMOHHOM OLICHKH COCTOSHUS
TMOJIC3AIIUTHBIX JICCHBIX IMOJIOC Ha OCHOBE IMOJIEBOI'O 3TAJJOHUPOBAHUA KOCMHUYCCKUX CHHUMKOB. PaCCMOTpeHLI COBpE-
MCHHBIC HpO6J’IeMLI M3Y4YCHUS JICCHBIX MTOJIOC IUCTAHIIUOHHBIMU METOAAMU U 0003HaYEeHEI MCPCICKTUBLI.

Pa3zBuTre upOBBIX TEXHOJOTHIA U METOJIOB JUCTAHIIMOHHOTO 30HIUPOBAHUS HA COBPEMEH-
HOM 3Tare IMO3BOJIIOT MPOBOAUThH arpoJieCOMEINOPATUBHYIO OLEHKY COCTOSIHMSI 3alllUTHBIX JIEeC-
Heix Hacaxzaenuit (3JIH) c pa3paboTkoil HEOTIONKHBIX JIECOXO3STUCTBEHHBIX MEPOIPHUATHI C
HaWMEHBIIIMMHI BPEMEHHBIMH M MaTepUAIbLHBIMU 3aTpaTaMHu.

Pa3zpaborana aBTOpckass METOIOJIOTHS arpoliecoMmennopaTBuHoi onenku 3JIH ¢ ydeTom co-
BPEMEHHOI'O Pa3BUTHUS aDPOKOCMHUYECKUX METOJOB MCCIEIOBAHUN M TeOMH(POPMAIIMOHHBIX TEXHO-
noru#t (Kynuk u ap., 2017), koTopas npeaycMaTprBaeT OJHOBPEMEHHBIA TPEXYPOBHEBBIM aHATN3
CHUCTEMBI MOJIE3AIIMTHBIX JIECHBIX MOJIOC B MIPEAEIax pailoHa, X0351MCTBA U OTACIBHO B3STOM JIECHOMN
I10JIOCBI.

Ha nepBom ypoBHE - aIMUHHCTPATUBHBIA PAMOH - YCTAHABIMBAETCS OOIIasi CTPYKTypa arpo-
JIECOMEJIMOPATUBHBIX HACAKIEHUN pailoHa. Ha BTOpOM ypOBHE - XO35HCTBO - ONPEAEIAIOTCS IPO-
CTPAHCTBEHHBIE U KOJIMYECTBEHHBIE XapaKTEPUCTUKHU CUCTEMBI JIECHBIX nojoc. Ha TpeTtbeM ypoBHE
- JIECHAsI TI0JI0CA - TIPOU3BOIUTCS OLIEHKA COCTOSIHHS HACAXKICHHH C UCIIOJIb30BAaHUEM KOCMHYECKHUX
CHHUMKOB BBICOKOTO pa3pelieHusi, GopMHUpyeTcs 6a3a STaJOHOB THITUYHBIX CXEM CMEIICHUS JIECHBIX
MOJIOC, OCYIIECTBISIETCS OJKCTPAMONSALIMOHHOE e (PPUPOBAHHE U JIae€TCS JIECOBOJCTBEHHO-
MEJMOpPATUBHAs OLEHKA CUCTEMBI 3aIUTHBIX JECHBIX HACAKIEHUN MO KAXKIOMY XO3AUCTBY M al-
MHHHCTPAaTUBHOMY PaliOHY B LIEJIOM.

B nHacrosiee BpeMs pu UCCIIEI0BAHUM JIECHBIX MOJIOC CYIIECTBYET Psil MPOOIeM:

- JIECHBIE TIOJIOCHI MIPEICTABISAIOT CO00H Y3KyIO TOJI0CY BAOb MOJEH, 10por, 0anok (OBparoB)
U SIBJISIIOTCSL CIIOKHBIM OOBEKTOM IS eI pUPOBaHUS, a TeM 0oJiee aBTOMAaTU3MPOBAHHOTO, KO-
r71a He0OXOJMMO OXBaTUTh OOJBIIYIO TUIOMIAAL OOCIETOBAHUS, TaK KaK aHAIM3UPYETCS TOPU30H-
TagbHAs MPOEKIMS TOJIOTa HACAKICHUS, B KOTOPOH TOCTAaTOYHO TUIOTHO Pa3MEIICHBI MPOCKIINH
KpPOH JIEPEBhEB, IO CPABHEHHIO C JICCHBIMH MAaCCHBaMH, KOTOPHIE 3aHUMAIOT OOJBIIYIO TUIOMIAb B
MPOCTPAHCTBE.

- He pa3paboTaHa aBTOMAaTHYECKasi TPACCUPOBKA PyOex el JIECHBIX MOJI0C MPU arpoIieCOMENTH-

OpPaTUBHOM IMPOCKTUPOBAHNHU ITOJC3AMIUTHBIX U IMPOTHUBOIPO3MOHHBIX Haca)K)IeHI/Iﬁ Ha ckJIoHax. B
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OCHOBHOM 3TH pabOThl MPOBOASTCS B PYYHOM PEKMME, UTO YBEITUYMBAECT BPEMEHHBIEC 3aTpaThl Ha
CTaJNH MPOEKTUPOBAHUS.

Hcnonp3oBanue mu(poBhIX a3POCHUMKOB JJIsl IPOBEJCHUS MacIITaOHOM WHBEHTApU3aIMH B
HACTOSIIEE BpeMs SBIISIETCS IKOHOMUYECKU HE 11e1eco00pa3HbIM, B CBA3H C BHICOKMMH 3aTpaTaMu
Ha proOpeTeHue aBuarmoHHoro tormBa (beiBaToB 1 1p., 2007). OgHako, s pelieHus JOKaTb-
HBIX arpoJIeCOMEIMOPAaTUBHBIX 3a]1a4, TAKMX KaK OLIEHKAa COCTOSIHMSI OJHOW MJIM HECKOJBKHX JIEC-
HBIX TI0JIOC, CUCTEMBI JIECHBIX TOJOC arposiaHamadTa win (HepMepcKoro Xo3sicTBa, BO3MOXKHO,
UCIOJIb30BaTh OecnuioTHbIe JietaTenbHble anmnapatsl (BIIJIA), koTopeie cTamu MMPOKO MpUMe-
HATHCS B JiecHOM xo3siticTBe (bpetino, 2007; Jlenucos u ap., 2016).

CoBpeMeHHbIE KOCMOCHHMKH, MOJTy4eHHbIe co ciyTHukoB Santinel-2, Quick Bird, SPOT-7 u
ap., 00JIaZal0T BBICOKON pa3pelIalonieil CrioCOOHOCTRIO U BIIOJIHE MOTYT KOHKYPHUPOBATh C a’po-
CHUMKaMU 1O YPOBHIO JeTanu3anuu o0bekToB (Kupun u ap., 2018; Kynuk u ap., 2011) u no3Bo-
JISFOT BBITOJHSATH JIF000H CE30HHBIN KOCMUYECKUI MOHUTOPUHT arpojecOMEIHOPATUBHBIX CUCTEM B

3aBHCHUMOCTH OT ITIOCTaBJICHHBIX 3a1a4.
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DESCRIPTION OF PROTECTIVE FOREST PLANTS
IN AGROLANDSCAPES: CONDITION AND PROSPECTS

A.V. KOSHELEV

FEDERAL SCIENTIFIC CENTRE OF AGROECOLOGY, COMPLEX MELIORATION
AND PROTECTIVE AFFORESTATION OF THE RUSSIAN ACADEMY OF SCIENCES

The material on assessing the state of protective forest stands on the basis of data from remote sensing of the
Earth is presents in the article. The author's 3-step method for remote assessment of the state of the forest shelter belts
based on field calibration of satellite images has been developed. The modern problems of studying forest belts by re-
mote methods are considered and perspectives are indicated.
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OIIEHKA BO3JIEHCTBUS NOTEILUIEHHUS KJIUMATA HA TOPHBIE JIECA PEC-
MNYBJUKHU C UCITIOJIb30BAHUEM CHUMKOB LANDSAT

X.b. KYVIIAP

®I'BYH TYBUHCKHU UHCTUTYT KOMIUIEKCHOTI'O OCBOEHUS
IMPUPOHBIX PECYPCOB CO PAH

B nmamnHOl paboTe pacCMOTPEHO BIMSHHE M3MEHEHHUs KIMMAara Ha IOKHBIE TOPHBIE JieCa ¢ HMCIOJIb30BAHUEM JaHHBIX
Landsat. PesymbraTsl MCCITeTOBAHMS TTOKA3hIBAIOT yBEIMUYCHHE 3HAYECHUS BereTannoHHBIX nHAaekcoB (EVI, NDVI) na
BepXHeW W HIKHEH TpaHuIax jeca B MocieqHne roasl. B pabore mcmons3oBansl Moxynu Semi-Automatic Classifica-
tion Plugin, Dzetsaka u Molusce st BeIsSIBI€HHs H3MEHEHHH PACTUTEILHOIO IOKPOBA KIIFOYEBBIX YYACTKOB.

BaxHoe 3HaueHne npuodperno n3yuyeHne OTKINKA I0KHBIX OOpeabHBIX JIECOB Ha MOTEIJICHHUE
KiIuMata. B ¢Bsi3u ¢ 3TUM 0co00oe BHUMaHUE MPHUBIICKACT H3yueHue jJecoB Pecyonuku TriBa, mpo-
M3pACTAIONIMX B IIEHTpe A3UaTCKOTO MaTepuKa.

Knumat pernona pe3ko KOHTUHEHTAJIbHBIM, aHOMAJUSI CPEIHErOJ0BOM TeMIIepaTyphl COCTa-
Bwia 1,6°C B mepuox 2000-2018 rr. mo cpaBHeHUIO ¢ 6a30BbIM nepuoaoM (1961-1990 rr.). Uccne-
JIOBaHUSI TIPOBEACHBI HA KIIFOUEBBIX ydacTkax xpeOToB 3anaaubiii Tanny-Ona, YIOKCKHUM 1 Haropbe
Canrunes.

O6paboTka KOCMHUYECKMX CHUMKOB Landsat-5,7,8 mpoBoauiach Mpu MOMOINK reorH(popma-
1moHHoM cuctembl Quantum GIS 2.18 ¢ ucnonb3oBanuem moayiei Semi-Automatic Classification
Plugin, Zdetsaka u Molusce. Drarbl uccaeTOBaHKUS COCTOSAT U3 MPEABAPUTEIILHON 00pabOTKH KOC-
MHUYECKHX CHUMKOB (pagpoMerpuyeckas u arMoc(hepHas KOppeKIuH) U 00paboTku (Kiaccuduka-
1uu, pacueta BereraiinoHHbIX uHAEkcoB (EVI, NDVI, NBR) u moBepxHOCTHOH TeMmepaTypbl 3eM-
mu). Kiaccudukarus pacTuTeT»HOr0 MOKPOBa MPOBEICHA ¢ MCIOIb30BaHueM Moayis Zdetsaka Ha
12 kmaccoB: Keapayd, TUCTBEHHUYHUKH, €IIbHUKH, OCpPEe3HSIKH, HEJIECHBIE YYacTKH, JIyra, TYHIpa,
pelkosecke, KyCTapHUKH, BoJa (peKH, 03epa), BOCCTAHABIMBAIOIME y4acTKU U rapu. Mojenupo-
BaHWE M TPOTHOZMPOBAHHE PACTUTEIBHOTO IMOKPOBA MPOBEAEHO C HCIIOJIB30BAHHEM MO
Molusce.

B pesynbrare uccieaoBaHUs MOJYYEHO MPOCTPAHCTBEHHOE PAaCHpEesIeHUE PACTUTENBHOIO
MOKpOBa KJIFOUEBBIX y4acTKOB B nepuoa uccienoanus (1980-2019 rr.) u ux nporuos. I1o pe3ynb-
TaTaM 00pabOTKM KOCMHUYECKMX CHMMKOB CO3/aHbl KapThl TEMIIEPATypbl MOBEPXHOCTHOIO CIIOS.
3nauenus BeretaunoHHbIX MHAeKcOB NDVI, EVI, NBR u poct moBepXHOCTHON TemrmepaTyphl
naHAmwagdTOB MOKa3bIBalOT U3MEHEHHUE IPOJYKTUBHOCTH JIECOB KIIOYEBBIX ydacTkoB. HauOoiee
CYIIECTBEHHBIE U3MEHEHHs HAOMI0A0TCA Ha HIDKHEH M BepxHeW rpaHuuax jeca. 3apuKCUpOBaHO
MPOJBIKEHHE JIECOTYHAPHI BBEPX MO CKJIOHAM M CMEIIEHUE T'PaHUIIBI JECOTYHIPHI M TYHAPBL. A
TaKXe MPOABIKEHHE HIDKHEH IpaHUIbI TEMHOXBOWHOTO Jieca BHU3 MO CKJIOHAM 3a MOCJIeIHHUE Je-

CATUIICTHUS Ha (bOHe IMOBBIIICHUA TEMIICPATYPHI. Oco60 3aCYHIJIMBBIC TOABI OTIHMYUIIUCHh I'PaHANO3-
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HBIMHU MaciITabaMu MOBPEKICHUN OT IMOXKAPOB PACTUTEIILHOCTH, KOTJIJa COCHOBBIE OOPBI U KEIPOB-
HUKH Haropbsi CaHTHIIeH ObUTA CUITBHO YHUYTOXEHBI.

3aKOHOMEPHBIM CJIEJICTBHEM Ipoliecca, 00YCIOBICEHHOIO MOBBIIMIEHUEM PETUOHATBHOM TEM-
nepaTypbl B TEUEHHWE HECKOJIbKUX JCCATHIICTHH SIBISETCS CMEIIEHHWE TpaHUIl Jieca, COKPAICHHE
IIJIOIIA/IN JIECOB OT PACTYIIUX IMOXKAPOB pacTUTENIbHOCTH. HabmrogaeTcs monoKuTeabHas Koppems-
1S MEX Ty 3HaUeHUsIMU BereTannoHHBIX uHeKcoB (NDVI, EVI,) u renmnoo6ecneueHHOCTRIO.

Takum 00pa3oM, BIMSHUAE H3MEHEHHS KJIMMaTa Ha TOPHBIC Jieca PETUOHA TIPOSIBIISIETCS IBOSI-
Ko. Bo-mepBBIX, WAET yBeIMUYEHHE IIIOMIATN W KOJIMYECTBA JIECHBIX IOKapOB, KOTOPBIC OTpHIlA-
TEJLHO BIUSAIOT HA KIMMAT peruoHa. Bo-BTOPBIX, HIIET CMEIIEHUE HIDKHEH U BEpXHEH rpaHMI] TeM-
HOXBOMHOTIO JIeca B CBI3M C IIOTCIUICHUEM KJIMMAaTa.

[TonyyeHHble MPOTHO3HBIE MOJIETN PACTUTEIHLHOTO MOKPOBA MOKA3bIBAIOT, UYTO pacipeese-
HHE TOPHBIX JIECOB OMPENEAETCs, TJIaBHBIM 00pa3oM, OCHOBHBIMU KJIMMAaTHYCCKUMH (DaKkTOpamu

(TemriepaTypoii U yBIaXKHEHHEM TEIUIOTO Nepro/ia roja) u peiabedom.

ASSESSING CLIMATE WARMING IMPACT MOUNTAIN FOREST USING LANDSAT
IMAGERY IN THE TYVA REPUBLIC

KH.B. KUULAR
TUVINIAN INSTITUTE FOR EXPLORATION OF NATURAL RESOURCES SB RAS

In this study to assess warming climate impact on south mountain forest in plot areas using Landsat imagery. Taking the
results indicate that indices (EVI, NDVI) increases significantly at low and upper forest boundaries in last decates. We
used Semi-Automatic Classification Plugin, Dzetsaka, and Molusce modules to detect changes of vegetation cover in
key areas.

VIIK 528.72:004.93

CPABHEHME AJIT'OPUTMOB KJIACCUPUKALIMHN B PACIITO3BHABAHHH THUIIOB
PACTUTEJBHOCTHU HA CHUMKAX LANDSAT

A.B. JIEGEJEB

®I'BY BO POCCUMCKUI TOCY JJAPCTBEHHbBIN ATPAPHbBII VHUBEPCUTET — MOCKOBCKA S CEJIb-
CKOXO3SIMCTBEHHAS AKAJIEMUS UMEHM K. A. TUMUPSI3EBA
®I'BY «"'OCYJIAPCTBEHHBIN ITPUPOHBIN 3AITOBEJIHUK «KOJIOTPUBCKUIA JIEC» UMEHU
M. I'. CHUHULIbIHA»

B nmoxnazie mpuBOIUTCSl CpaBHEHHE METPHK (TOYHOCTD, MOJHOTA, F Mepa) kauecTBa peleHus 3ajaqu KiacCu(UKaIuu
pacTUTENbHOTO MOKpoBa Ha cuuMkax Landsat. Ha mpumepe BeimeneHus msaT KIaccoB (CBETIOXBONHBIC, TEMHOXBOM-
HbIE, JIMCTBEHHBIE JieCca, YYaCTKHU, HE TMOKPBITHIE JECHOH PaCTUTENHLHOCTHIO U BOJIHbIE OOBEKTHI) HA JBYX CHUMKAX IS
TEpPUTOPHH 3aroBeHnKa «KOoJOrpuBCKuii Jecy MoKa3aHo, YTO HAWJIy4llIee pelieHne 3ajaul JOCTUTaeTCsl TIPU UCTIOJ b-
3oBaHKU anroputma Random Forest.

Knaccugukanus 0o0beKTOB Ha CHUMKAx MPOBOAMIIACH IO IMATH KjaccaM: | — TeMHOXBOIHbBIE
jeca, 2 — CBETJIOXBOWHBIE Jieca, 3 — JIMCTBEHHbIE Jieca, 4 — OTKPBIThIE Y4acTKu (TapH, BIpYOKH, IO-

7S, Iyra 4 T.1.), S — BOJHbIE 00BEKThI. Temarnueckoe nemudpupoBaHUe MPOBOIUIOCH IS CIIEH
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LT51750191984177XXX02 (1984 rom) m LT51750192011235KIS01 (2011 rox). OOyuaromas
BEIOOpKA (popMUpOBanach ¢ MPUBICYCHUEM JAHHBIX HATYPHBIX 0OCIEAOBAHUMN JIECOTAKCAIIMOHHBIX
BBIJIETIOB Ha Teppuropuu 3anosenHuka «Komorpusckuii jiec» B nepuon ¢ 2014 no 2018 roxsr (Jle-
oenes, 2018; Jlebenes, Uuctsakos, ['emonos, UepHsiBuH, 2018).

HcxomHas BRIOOpKA Il KaXKJOW CIIEHBI CHayalla MpOBEPsUIach Ha HaJM4Yue BHIOPOCOB, a B
JalbHEeNIeM pa3ouBanach Ha 00Oydarolyl0 U TECTOBYIO B cooTHomeHuu 7:3. Ha oOyuatomieil BbI-
00opKe MPOBOAMUIIOCH O0y4YeHHE KIacCU(UKATOPOB, @ HA TECTOBOW — OLIEHKA MX KayecTBa. AHAJIH3
JaHHBIX MPOBOIMICS C HcHojb3oBanueM Python 3.7 u 6ubmuorex Scikit-learn 0.20.2, CatBoost
0.12.2. Hawmnydiiee permieHne BBIOMPAIOCh CPeAH CIACAYIOIMHUX AJITOPUTMOB: JIOTHCTHYECKAas pe-
rpeccust (Logistic Regression), nuHeiHbIH auckpuMmuHaHTHBIM aHamu3 (Linear Discriminant
Analysis), kBapaTUYHBIN TUCKPUMUHAHTHBIN aHanu3 (Quadratic Discriminant Analysis), cimyyaii-
Helii 1ec (Random Forest), rpaaueHTHbli OycTMHT Haj pematomumu jaepeBbsimu  (Gradient
Boosting), CatBoost - peanusaius rpagieHTHOr0 OycTHHTa, paspaboTaHHas kommanuen Suaekc, K
ommkaimmx coceneit (KNN), mynbruHoMuanbhbiii HauBHBIN Oaiiec (Multinomial Naive Bayes),
rayccoBckuii HauBHbBIN Oaiiec (Gaussian Naive Bayes), metos onopHbix Bektopos (C-Support Vec-
tor Classification).

Hawyuniee kauecTBo KiIacCU(pUKAIMKH ObUIO JOCTUTHYTO C MPUMEHEHHEM alropuTtMoB Ran-
dom Forest u CatBoost. Jlns crienst 1984 roma F-mepa B ciryaae Random Forest cocrasua 0,9681,
a s CatBoost — 0,9683. J{ns crenst 2011 rona F-mepa ams Random Forest cocrasua 0,9565, a
s CatBoost — 0,9520. [IpuHrMasi BO BHUMaHHE CKOPOCTh paOOThI aJiITOPUTMOB, B KQ4eCTBE UTO-
roBoi Mojienu Kiaccupukatopa 66Ut Beiopan Random Forest (1984 rox - Cohen's kappa = 0,9319;
2011 rox - Cohen's kappa = 0,9245).

Haubonsiryiro Baknocts (feature importance) B paccmarpuBaeMoii 3ajade KiiacCH(pHUKAIMN
(anroputm Random Forest) umeror 4 kanan (oxBar cnektpaiabHbiXx 30H 0,75-0,90 MkM), 5 kaHan
(1,55-1,75 mxm) u 6 kanan (10,40-12,5 mxm) Landsat 5. Kpome Toro, 7 kanan (2,09-2,35 mkm) 00-
nagaeT O0ombliel HPOPMATUBHOCTHIO IO cpaBHeHUIO ¢ 1 kanamom (0,45-0,515 mxMm), 2 kaHamoMm

(0,525-0,605 mxm) u 3 xanamom (0,63-0,690 Mkm).
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COMPARISON OF CLASSIFICATION ALGORITHMS FOR RECOGNITION OF VEGE-
TATION TYPES ON LANDSAT IMAGES

A.V. LEBEDEV

72



RUSSIAN STATE AGRARIAN UNIVERSITY - MOSCOW TIMIRYAZEV AGRICULTURAL ACADEMY
STATE NATURE RESERVE "KOLOGRIVSKY FOREST" NAMED AFTER M.G. SINITSYN

The report provides a comparison of metrics (accuracy, completeness, F measure) quality of the solution of the problem
of classification of vegetation cover in Landsat images. On the example of the allocation of five classes (light conifer-
ous, dark coniferous, deciduous forests, areas not covered by forest vegetation and water bodies) in two images for the
nature reserve "Kologrivsky forest" it is shown that the best solution of the problem is achieved using the Random For-
est algorithm.

VK 630*587.7

I'EOMH®OPMALNMNOHHOE KAPTOI'PA®UPOBAHUE IUHAMUKHU JIECOB I10
KOCMHMYECKHUM CHUMKAM OTKPBITOI'O JOCTYHA U I''lJI (HA IIPUMEPE
BPAHCKOMU OBJIACTH)

H.B. MAJIBILLIEBA®, E.A. BAJIZIUHA 2, B.IO. JIEJIOBA 2

'®BY «BCEPOCCUICKIIA HAYYHO-UCCCIIEJJOBATEJILCKHII UHCTUTYT JIECOBOJICTBA U
MEXAHU3ALIMU JIECHOT'O XO3SMCTBA» (PBY BHUMJIM)
MI'Y UMEHU M.B.JIOMOHOCOBA

[IpeacraBneHsl pe3ysibTaThl U METOAMKA aBTOMATU3UPOBAHHOTO NEMM(GPUPOBaHUS AUHAMUKY 3€Mellb, 3aHSATHIX Jieca-
MH, [0 Pa3HOBPEMEHHBIM KOCMHUYECKHM CHHUMKaM OTKPBITOTO AOCTyHa. JlaHHBIE TOCyIapCTBEHHOW HMHBEHTapU3aIlUU
necos (I'MJI) ncrionbp3oBaHbl 4711 0TOOpa TATOHOB aBTOMATH3MPOBAaHHOTO JCHIM(PUPOBAHUS U BEPUPHUKALINH PE3YITb-
taToB. [IpakTHueckas ampoOarysi METOAMKH NpoBesieHa Ha npuMmepe bpsiHckoit o6mactu. ITo KOCMHYIECKUM CHHMKaM
BEITIOJTHEHA OIICHKA (pakTHdecKoii mecucroctu perunona B 1985-1986 rr., no aBapum Ha UepHOOBUTECKOIT ADC, 1 B 2014
T.

Hosble nnopmaimonssie pecypcesl, Kotopsle ¢popmupyorcs B Poccun Oiaronaps BeACHUIO
roCylapCTBEHHON MHBEHTAPU3allUU JIECOB, CYIIECTBEHHO PACILIUPSIIOT BO3MOXXHOCTH MHTEPIIPETa-
LMY JaHHBIX JUCTAaHIIMOHHOTO 30HAMPOBaHUA. YHcIeHHas! OLEHKA IJIOAAN 3€MEllb, HA KOTOPbIX
PacrojoKeHb! Jieca, BHE 3aBUCUMOCTU OT UX BEJOMCTBEHHOM NMPUHAJUIEKHOCTHU - aKTyaJbHas MpH-
KJIaJHas 3aja4a, KOTopas MOAHMMAaeTCs B MYyOJIMKALUSAX JIECOBOACTBEHHOTO U 3KOJIOTHYECKOIO
HanpasieHus B nocienHee Bpems (Kopcukos, 2016; Ilepeneunna, 2015). Llens uccnenoBanus
pa3paboTaTh ¥ ONpPOOOBAaTH HA IMpaKTHKE MpUEMbl JeMU(PUPOBAHUS KOIMYECTBEHHBIX U Kaye-
CTBEHHBIX XapaKTEPUCTUK 3€MEIIb, 3aHATHIX JIECAMH, OLIEHUTh UX BPEMEHHYIO JTUHAMUKY 110 KOCMH-
YECKUM CHHMKaM OTKPBITOTO JO0CTyMa, ucnoib3ys aanHblie I'MJI mis or6opa sTanoHoB aemudppu-
poBaHus U Bepuukanuu pe3ynbraToB. PazpaboTka nmpuemMoB JemunpupoBaHUsS U UX anpodanus
BBINOJIHEHB! Ha TpuMepe bpsHckoit obmactu. JliHaMuKa KayeCTBEHHBIX M KOJMYECTBEHHBIX XapaK-
TEPUCTHUK JIECOB OIICHUBAINCH HA JIBA BpPEMEHHBIX cpe3a — B 1985-1986 rr., no aBapuu Ha YADC u
MTOCJIEIYIOIIEr0 PaIMOaKTUBHOTO 3arps3HEHUS YacTH TeppUTOpuH, u nocie, B 2013-2014 r., ¢ Bpe-
MEHHBIM HHTEpBaJIOM OYTH B 30 JET.

HcxonapiMu MaTepuallaMi CIIY’KWIM CHUMKH, IOJyYEHHBIE CbEMOYHBIMU CUCTEMAMM CITYT-
HUKOB cemeiicTBa Landsat. OcobeHHOCTh pa3pabOTaHHBIX MPUEMOB A PPUPOBAHMS 3aKITI0UALT-
Cs B HCIOJIb30BAHMU 3MMHHUX KOCMHYECKMX CHHUMKOB. Hambosee mH(OpMaTUBHBIMH OKa3alUCh

NIEPBbIi KOPOTKOBOJIHOBBIA MH(PAaKpaCHbIH, OIMKHUNA UHPPAKPACHBIM, KPAaCHBIM KaHaJIbl ChbEMKH.
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Jlist 06pabOTKM KOCMHYECKHUX CHUMKOB HCITOJIb30BaHA KiIacCH(PUKAIMSA ¢ 00ydyeHueM (KOHTPOJIHU-
pyemasi), Ipu KOTOPOH Ui CO3[IaHus dTAIOHOB npuBJiedeHbl cHUMKU TM/Landsat 5 u OLI/Landsat
8 BeCEHHUX, JICTHUX, OCCHHHUX aCIIEKTOB; CHUMKH BBICOKOTO paspernieHus cepucoB Google Earth;
Marepuabl, cofepkamuecs B ordete o ['MJI. Peanuzamus aBTomatu3npoBaHHON 00pabOTKH OCY-
niecTBiIeHa B mporpaMmHbIx nmaketax ERDAS Imagine u ArcGIS.

B pesynbrare aBTOMaTH3WPOBAHHOTO ACHIN()PUPOBAHUS OMPEICIICHBI MECTOIIONIOKEHUE JIie-
COB Ha BCEX KATETOPHUSX 3€MEIlb, B TOM YHCIIE HEOONBIINX MO IJIOMAJH, 3aHITHIX MOJOJHIKAMHU,
PSAIOBBIX TOCATOK JPEBECHO-KYCTAPHUKOBOW PAaCTUTENLHOCTH, IMOJE3AIUTHBIX HACaXIEHUH, 3a-
HIUTHBIX TOJIOC BAOJb JOPOT, IPEBECHO-KYCTAPHUKOBOM PacTUTEIHHOCTU HA CKJIOHAX M OpoBKax
OBparoB M 0aJioK, B TpaHHIIAX MocenaeHui. Jleca qudepeHmpoBansl Mo rpymniam mopoja: XBOWHBIE,
JTUCTBEHHBIC, CMEIIaHHBIC C MPEo0IalaHueM JIMCTBEHHBIX MOPOJ U CMEIIAHHBIE ¢ TIPeoOIagaHeM
XBOMHBIX MOPOJ, XBOWHBIE MMOAPA3ICICHb HA TEMHOXBOHHBIE (€JI0BBIE) M CBETIOXBOMHBIE (COCHO-
BbIC).

CormacHo mojacyeraMm, IUIONIAAb JIECOB, PACIOJIOKEHHBIX HA 3€MJISIX BCEX KaTEropuid Ha
HavyabHBIA Tiepuo uccnegoBanus (1985-1986 r.) coctaBuna 1221,8 Thic. ra, uto Ha 245,7 ThIC. Ta
00JIbIIIe, YeM JIECOMIOKPHITAs IUIOMIA/lb PETUOHA 110 JAHHBIM y4eTa JIeCHOro oH/a, a JECUCTOCTh —
35%, uto Ha 4,9% OGonbme (Jlecnoit poug CCCP, 1990). Ilo pesynbratam aeumdpupoBaHUs
cauMKOoB 2014 r. iomaae jgecoB coctaBuia 1684,3 Teic. Ta, a akTHUYECKask JIECUCTOCTh TEPPHUTO-
pUU C YUETOM JIECOB, PACHOJIOKEHHBIX Ha 3eMJIIX Bcex Kareropuid, — 48,3%, uto Ha 15,5% mipe-
BOCXOJHT, MPHUBEACHHYIO B OTYETHOCTU (pelepanbHOM CIy>KObl CTATUCTHKU Ha JTOT K€ MEPHOJ
BpemeHH. [1nomaap 1ecoB, KOTOpas onpe/eieHa Ha OCHOBE AeITU(GPUPOBAHUS CHUMKOB OTKPBITOTO
noctyna, OJu3Ka K OlleHKaMm 1uioniaau jiecoB B padote (Kopcukos, 2016). 3a paccMarpuBaeMblii
nepuo (= 30 jieT) TOMUMO pOCTa JIECUCTOCTH M3-3a 3apacTaHMs 3eMejb JIMCTBEHHBIMH MOPOIaMHU
(mpexne Bcero, Oepe3oid, OCHHOM, ONMBXOM), MPOU3OIIO MepepactpeeieHne COOTHOLICHHS T10-
mazieit gecoB mo rpymnmnam nopon. Jlomns miuomaay, 3aHITON JHUCTBEHHBIMH TOPOJaMH, BO3pOCIa ¢
70,8% no 78,5%, B TO BpeMs Kak JOJs €OBBIX JIECOB, BBUY THOETH OT BpeauTeneil u 0ose3Hei u

MOCJIEIYIOIIETrO MPOBEACHHUS CAHUTAPHBIX PyOOoK, cHU3mIach ¢ 3% 10 0,4%.
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GIS MAPPING OF THE FOREST LANDS DYNAMIC WITH OPEN ACCESS REMOTE

74



SENSING AND STATE FOREST INVENTORY DATA (THE BRYANSK REGION AS IN
EXAMPLE)

N.V. MALYSHEVA! E.A.BALDINA? V.YU. DEDOVA?Z

ALL-RUSSIAN RESEARCH INSTITUTE OF SILVICULTURE AND MECHANIZATION OF FORESTRY
(FBU VNIILM)
2 LOMONOSOV MOSCOW STATE UNIVERSITY

The results and technique of automated interpretation of the forest-covered lands dynamics with multi temporal remote
sensing data of open access are presented. The state forest inventory data are used for selecting the test areas and for
verification of results. Practical approval by the example of Bryansk region is carried out. The evaluation of percentage
of forest-covered lands is performed up to the Chernobyl nuclear power station accident in 1986, and in 2014.

VJIK 630%91

JTUCTAHIIMOHHBIN BI)ICOKOI[ETAJII)HI)IIZI MOHUTOPUHI" TUHAMMKH 3APAC-
TAHUSA 3ABPOLIEHHBIX CEJIbCKOXO3AUCTBEHHbBIX 3EMEJIb JIECHOU PAC-
TUTEJBHOCTBIO

A.A. MEJIBEJIEB, H.O. TEJIbHOBA, A.B. KYIUKOB
NHCTUTYT I'EOI'PA®UIN PAH

Hpe,IlCTaBJ'IeH OIIBIT JUCTAHIIMOHHOT'O MOHUTOPHHIA U NPOCTPAHCTBCHHO-BPEMCHHOI'O aHaIMW3a IMpoLecca 3apacTaHusd
JIECHOM PACTUTCIIBHOCTBIO 38.6pOI.H€HHLIX CEIIbCKOXO3SIMCTBEHHBIX 3€MEJb II0 Pa3HOBPEMCHHBIM BBICOKOACTAJIbHBIM
JAAHHBIM JUCTAHIHUOHHOTO 30HAUPOBAHHSA OT KOCMHUYCCKUX H OCCIUIOTHBIX JIETATEIIbHBIX armapaTros. B pe3yabTaTe
MYJBbTHBPEMCHHOI'O aHAJIn3a KOCMUYCCKUX CHHUMKOB U (I)OTOFpaMMeTpI/I‘IeCKI/IX 00JIaKOB TOYEK ACTAJIBHO MPOCJICIKCHBI
MIPOCTPAHCTBEHHO-BPEMECHHLBIC 0COOEHHOCTH paccesieHus leeBeCHOﬁ PACTUTCIILHOCTU I10 3aJICKU.

B ycnoBusax mHTeHCH(HKAIIMN BO3BpAILlEHUSI 3a0pOIICHHBIX U 3apacTalONINX CEIbCKOXO03s M-
CTBEHHBIX 3eMeNIb B 000pOT, HaMeTUBIIEHCs B psije pernoHoB llenTpansHoro HeuepHosemsbs ¢ ce-
penunsl 2000-x rr. (deBeurs et al., 2017), mpocTpaHCTBEHHO-BPEMEHHOUN aHAIN3 MPOTEKAHUS T10-
CTarporeHHBIX CYKIIECCUH, B YaCTHOCTHU OIIEHKA M KapTOorpapupoBaHUE CKOPOCTH PACIPOCTPAHEHUS
JPEBECHOI PACTUTENBHOCTH IO 3aJIeKaM B Pa3NUYHbBIX JIaHAIMA(THBIX YCIOBUSAX MIPUOOPETAET 0CO-
OyI0 aKTyaJIbHOCTb.

B kauectBe 3TaOHHOTO 0O0BEKTA JJIsl anpoOalMi MOHUTOPUHTA BO3OOHOBJICHHS JPEBECHOM
PacCTUTENBHOCTH Ha 3aJeXax B IMpeJenax 30Hbl HIMPOKOJIUCTBEHHBIX JECOB Ha OCHOBE PAa3HOBpE-
MEHHBIX BBICOKOJETAIbHBIX JAHHBIX TUCTAHIIMOHHOTO 30HAMPOBAHUS HAMU PAaCCMOTPEH Y4acTOK
namrHu, 3a0porneHHsii B Havyane 2000-x rr., 6€3 mociaeayommux aHTPOIIOTeHHBIX HAPYIICHUH, pac-
MTOJIOXKEHHBIN B TIpe/ieNiaX 30HbI ITUPOKOJMCTBEHHBIX JIECOB Ha BEIPOBHEHHOW BOJIOPA3/IEIHbHOM TO-
BepxHOCTH. Ha mccneayemsiii yuacTok Obuta chopMUpOBaHa MIPEPHIBUCTAs BPEMEHHAs CEpPHs BCEX
UMEIOIIUXCSI KOCMUYECKUX CHUMKOB OY€HBb BBICOKOTO U CBEPXBBICOKOTO pasperienus 3a 2004-2015
rr. J{7s BocmomHeHus mpoOesioB B MPOCTPAHCTBEHHO-BPEMEHHOW PEKOHCTPYKIIMHM PACCEICHHS JIpe-
BECHOW PAaCTUTENBHOCTH 10 3ayexku ¢ 2013 r. exXerogHo mpoBOAUTCS Pa3HOCE30HHAS CheMKa Oec-

NWIOTHBIMHU JieTatenbHbIMU anmnaparamu (BILJIA) co cBepxmansix BeicoT (100200 Mm). B kauectBe
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MPOU3BOAHBIX MarepualioB ¢cbeMKU ¢ BIIJIA ucnonp30Baiuch MOITYyYEHHBIE Ha OCHOBE JAHHBIX
ceeMku ¢ BITJIA ¢dororpamMerpudeckne IIOTHBIE OOaKa TOYEK, JOCTATOYHBIC JJISi M3BJICUCHUS
KOJIMYECTBEHHBIX MapaMeTPOB JAPEBECHON PAaCTUTENIBHOCTH HAa HEOOJBIIMX IO IUIOMAAN y4acTKax
(Dandois, Ellis, 2013) u cTposimascs mo pe3yibTaTaM UX TeMaTHYECKOW KiaaccupuKauu 1udponas
MOJIeJIb JIPEBECHOrO II0JIOTa, HCIOJb3yeMas jisi KOJMYECTBEHHOW OLIGHKHM M MOJETUPOBAHUS
CTPYKTYPHBIX MApaMETPOB JIPEBECHOM paCTUTEIBHOCTH U X U3MeHeHuil Bo Bpemenu (Lisein et al.,
2013).

Nmeromasicss BpeMeHHasi cepysi KOCMUYECKUX CHUMKOB MO3BOJIMJIA TaTUPOBATh BpPeMsl BbIBE-
neHus 3anexu u3z oobopora 2005 r., BELACTUTH JBa Neproja Hanubojee aKkTUBHOTO BO30OHOBIICHUS
JPEBECHOM pacTUTENLHOCTH, poucxoausiiero B 2007-2009 rr. oT cTeH neca, B 6oyiee mo3qHuil me-
PHOJ — OT M30JMPOBAHHBIX OYAroB B IIEHTpE 3ajeku. KonnuecTBeHHBINH aHaIN3 pa3HOBPEMEHHBIX
MoJIeJIell IPEBECHOTO TMOJI0ra, MOMy4YeHHBIH o MaTepuanam cbeMku ¢ BIIJIA, mo3Bonun aeranbHO
KapTorpadgupoBaTh OCHOBHBIE CTPYKTYpPHBIE apaMeTpbl (hopMupyrolIelics Ha 3aJIeXu JIECHOU pac-
TUTEIBHOCTHU: BBICOTY JPEBECHOTO IOJIOTA, €XKETOMAHBIH MaKCHUMAaIbHBIA BEPTHKAIBHBIA MPHPOCT
JPEBOCTOSI, TUIOTHOCTH CTBOJIOB U COMKHYTOCTh KpOH. BEIsiBIIeHa CyliecTBEHHAst TPOCTPAHCTBEHHO-
BpEMEHHAsi HEOAHOPOTHOCTh MPOTEKAHUS MMOCTarPOreHHON CYKIIECCHM: B YaCTHOCTH, Ha y4acTKax
3aNekH, YAAJCHHBIX OT MPUMBIKAIOIINUX K HEW JECHBIX MacCHUBOB, I'Jie BO3OOHOBIEHUE JPEBECHOU
PACTUTENHHOCTH MUMEJIO OYaroBbIM XapaKTep U HAYAJIOCh JIMIIG CcIycTs 8-10 jeT mocie mpekpaiie-
HUS CEITbCKOXO035HCTBEHHOT'O UCTIOIb30BAHUS TEPPUTOPUH, B HACTOSIIEE BPEMSI OTMEUACTCS PE3KOE
yBEJIMYEHHE BEPTUKAIBLHOTO MPUPOCTa ApeBocTos 10 35-40 cM B roji, MaKCUMallbHbIE B Mpeaenax
BCel 3aJe’Ku BBICOTHI C(HOPMHUPOBABIIIETOCS APEBECHOTO mojora (6-7 M) IpH MEHbIIEH MIOTHOCTH

OTJIETTLHBIX CTBOJIOB M 00Jie€ HU3KOW COMKHYTOCTH JIPEBOCTOSI.

HUccnenoBaunue Boimonusetcs 1o Teme '3 Ne0148-2019-0010 «I"eonndopmannoHHo-kapTorpadhuueckuii aHaau3
u JZ[I/ICTaHLlI/IOHHbIﬁ MOHUTOPUHT BSE{I/IMO}Z[CFICTBI/IH MIpUpoabl U 06H.[CCTBa)).
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REMOTE HIGHLY-DETAILED MONITORING OF FOREST OVERGROWTH ON
ABANDONED AGRICULTURAL LANDS

A.A. MEDVEDEV, N.O. TELNOVA, A.V. KUDIKOV
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Report presents the results of spatial-temporal reconstruction of tree overgrowth on abandoned agricultural lands based
on multitemporal and highly-detailed remote sensing data from sattellites and unmaned air vehicles. Use of three-
dimensional multitemporal data (digital tree canopy height models) allowed to distinquish spatial-temporal pattern of
tree ressetkement on fallow.

MOHMTOPHUHI' OFBOJHEHHBIX TOP®SHUKOB MOCKOBCKOM OBJIACTH HA
OCHOBE CIIYTHHUKOBbBIX JTAHHBIX

M.A. MEJABEJIEBA, JI.A. MAKAPOB, A.A. MACJIOB, A.A. CUPH
®I'BYH MHCTUTYT JIECOBEJEHUSA POCCUNCKON AKAJIEMHU HAVK

B pabote mpejcTaBieHa MeTOMKa aHAmM3a CIyTHHKOBBIX JaHHBIX Spot-4, Spot-5, Landsat-5, Landsat-7, Landsat-8,
Sentinel-2 3a BereTanMOHHBIN U CHEKHBIN CE30HBI IUTS OIIEHKH 3()(HEKTHUBHOCTH MPOBEICHHBIX paboT 10 0GBOIHEHHMIO, &
TakXKe TUHAMUKA PACTHTEIBHOT0/3eMEIBHOTO IIOKPOBA OOBOJHEHHBIX TOP(HSIHUKOB MOCKOBCKOM 00IaCTH.

C navana 1990-x 6bu10 3a0poIIEHO MHOTO TOP(SIHUKOB, OCYIIEHHBIX M OCBOCHHBIX JUIS J10-
Obrun TOpda, MPeuMyIIeCTBEHHO (ppesepHbIM criocoOoM. MX pekyiabTHBAIMM HE MPOBOIMIOCH, U
OHH CTaJT OCHOBHBIMH OOBeKTaMHu TOp(hsHBIX moxapoB (Cupun u ap., 2011). Haubonee a¢pdek-
TUBHBIA IIyTh CHU)KCHUS IOXKAPHOU U, B LIEJIOM, SKOJIOTHUYECKON OITACHOCTH TaKMX 3€MEb, IIPU OT-
CYTCTBUU OCHOBAaHUI BO3BPAILEHUS UX B XO3UCTBEHHBINH 000pPOT, — 0OBOJHEHHE U UCKYCCTBEHHOE
3a0onauyuBaHue. DTO TpeOyeT OIpellesIeHUs] EPBOOUYEPEAHBIX 0OBEKTOB OOBOJHEHHS M HOCIENY-
IOIIETO MOHHUTOPWHTA ISl OLEHKUA 3(P(EKTUBHOCTH 3TUX Meponpusatuii. Heo6XxoauMo OTMETHTH
3HAYUTENBHBIC Pa3Mephl, TPYTHOIPOXOAUMOCTh U CIOKHOCTh Ha36MHOTO KapTorpapupoOBaHUs Ta-
KHX OOBEKTOB, PACTUTENbHBINA MOKPOB KOTOPHIX OTJIMYAETCS BHICOKOM MO3aMYHOCTBHIO U pa3HOHA-
MIPABJICHHOIN JMHAMUKOW M3-32 YYBCTBUTEIBHOCTH K MOTOJHO-KIMMATHYECKUM YCIOBUSM OTJIEb-
HBIX JIET ¥ TIEPUOINYECKOT0 TIOBTOPEHUSI TOPPSHBIX MOKapoB (ABepkHH u 1ip., 2016; Mensenesa u
ap., 2017).

B 2010 rony IlpaButensctBoM P® Obuta mocTaBieHa 3aj1adya no 60pbOe ¢ TEKYIIMMU MOXKa-
paMu ¥ IpeOTBPALICHUIO MOTEHIUANBHBIX MT0’KapOB Ha OCYIIEHHBIX, BEIPAOOTAHHBIX U HEPEKYIIb-
TUBHUPOBaHHBIX TOp(dsiHMKaX. B pamkax BbINOJHEHUs HoanporpaMMmbl «lloBbilieHune MoxapHOU
0e30macHOCTH TOP(PSIHUKOB, PACIOJIOKEHHBIX Ha TEPPUTOPUN MOCKOBCKOM 00JaCTH», TPOTrPAMMBbI
MockoBckoit o6nactu «Jkonorus Ilogmockosest B 2011-2013 rr. 6butn poBeIeHBl MEPOTIPHUATHS
110 00BOIHEHHIO 77 OCYIIEHHBIX TOP(PSHBIX MECTOPOXKAEHUH Ha tutomaau 73049 ra.

ABTOopaMu aHanu3upyercs 3PPEKTUBHOCTh MPOBEACHHBIX paboT, a TakKe AUHAMHMKA PACTH-
TEJIbHOr0/3€MENIbHOTO TIOKpOBa OOBOJAHEHHBIX TOphsIHUKOB MockoBckoil obmactu. Pabora mposo-
JMJIaCh Ha OCHOBE JMCTAHIIMOHHBIX JAHHBIX CO CIIYTHHKOB Spot-4, Spot-5, Landsat-5, Landsat-7,
Landsat-8, Sentinel-2 kak 3a BeretanlMOHHBIN CE30H, TaK W 3a 3UMHHI epuo. Vcrnons3oBaHa Me-
TOAWKA KJIacCHU(PUKALM PaCTUTEIHLHOCTH, pa3paboTaHHas paHee Ha 0Oaze nmaHHbIX Landsat-5 u
Landsat—7 (MenBenesa u zp., 2011, Sirin et al., 2018) u KoTopas ObLIa MPU3HAHA JOCTATOYHOM IS

pelIeHHs pacCMaTpPUBAaEMBIX 3a7ad, Oyaydu anpobupoBanHoi kak B HarmonansHoM [lapke Mere-
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pa (MenBenesa u ap., 2011), Tak 1 B MockoBckoit obsactu (ABepkuH u ap., 2016). Ona npenmona-
raeT BBIJCJIIEHUE IIECTH KIJIACCOB PACTUTEIBHOIO MOKpOBa: 1. y4aCTKH OTKPHITOrO M TOPEBIIETO
Topa ¢ pa3peKEHHBIM PACTUTEIBHBIM IMOKPOBOM («OTKPHITHIN TOp(d»); 2. KUTIpEHbIE, BEHHUKO-
BbIE M OEPEe30BO—BEHHUKOBBIE COO0IIECTBA (C HU3KOPOCIBIM MOJIPOCTOM Oepesbl), (hopmupyromme-
csl [P 3apacTaHUU OTKPBITOTO Topda («rpaBay); 3. cooluiecTBa ¢ MpeodIalaHueM COCHBI pa3Iny-
HOW CTETeHH YTHETEHHOCTH («XBOWHBIN Jiecy»); 4. coobIIecTBa ¢ mpeodiaganneM uBbl U Oepe3bl Ha
3apacTalonX (pe3epHbIX NOJAX (WIMCTBEHHBIH Jiec»); 5. ruaApodUIbHBIE COOOIIECTBA C POTO30M U
KaMBIIIIOM Ha OOBOJHEHHBIX ydacTKax («ruapoduiIbHBIE cOOOIIecTBa»); 6. Bo0eMbI, 00pa3oBaB-
1IMecst B pe3yJbTaTe €CTECTBEHHOTO MJIM MCKYCCTBEHHOT'O 3aTOIUICHUS WU MOJTOIICHUSI Y4aCTKOB
TophsiHUKOB («BoOEMBI»). Kitaccel 1 u 2 xapakTepu3yroTcss Hanbosee HU3KMMU YPOBHSIMH O0JIOT-
HbIX BoJ (YBB), mepuoauuecku CHIBHO BBICHIXAIOIEH TOBEPXHOCTHIO MTOYBBI U HanOO0JIee BRICOKON
noxkapHoii onacHocthio. Kitacc 5 xapakrepusyercs 3HaueHusMu Y bB, OnM3KMMU K TTOBEpXHOCTH
nouBbl. OTHOCAIIMECS K Kiaccam 5 U 6 TUIoUaau B JajbHeWeM OyayT pa3BUBAThCS KaK BOJHO-
00s10THBIE Yronbs. Jisl yTOUYHEeHUs KiIacCu(UKAIIMH UCTIOIB3YIOTCS 3MMHHE JJaHHBIE, TO3BOJISIOIINE
Hanbonee 3¢ (HEeKTUBHBIM 00pa30M OTIEIUTH MOKPHITYIO CHETOM TEPPUTOPHIO HEJIECHBIX YYaCTKOB
OT YacCTH JIECHBIX 00JIacTeil ¢ ye omaBIIUM C KpoH cHeroM. [IpoBepka TouHOCTH KiIaccU(PUKAIIUU
npoBoamiack B 2017 roay mo 285 ToukaMm Ha3eMHBIX JAaHHBIX, BEIOPDAHHBIX METOJOM CIy4ailHOro

pacmpeeseHusI.

Pabota npoBonunack npy nojaaepikke npoekToB «BoccraHoBienue TopdsHbix 6onot B Poccun B 1eisx npenot-
BpalICHHs M0KapOB M CMSTYEHUS] U3MECHEHHMH KiuMaray, (PMHaHCHPYeMOro B paMkax MeXayHapOIHOH KiuMaTuye-
cKoil mHIIMAaTHBB DeeparbHBIM MUHHCTEPCTBOM OKPY)KAIOLIEH Cpeibl, OXpaHbl MPUPOABI U 0€30MaCHOCTH SACPHBIX

peakxTopoB DeneparuBHoi Pecmrybnuku ['epManust u ympasisgeMmoro depe3 Hemelnkuid 60aHk pa3sutis KfW (mpoekt Ne
11 III 040 RUS K Boccranosienue TopdsHbx 6010T), PODU 16-05-00762 1 PHD 19-74-20185.
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MONITORING OF REWETTED PEATLANDS IN MOSCOW OBLAST BASED ON MUL-
TISPECTRAL SATELLITE DATA

M.A. MEDVEDEVA, D.A. MAKAROV, A.A. SIRIN, A.A. MASLOV
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The approach based on analysis of Spot-4, Spot-5, Landsat-5, Landsat-7, Landsat-8, Sentinel-2 remote sensing data for
vegetation and snow cover periods to assess the effectiveness of rewetting activities, as well as dynamics of vegeta-
tion/land cover changes occur in rewetted peatlands in Moscow Oblast is presented.

VK 004.94:574.3

OIIbIT MOJAEJIMPOBAHUSA TIPOCTPAHCTBEHHOI'O PASMEIIEHUSA OPI'"AHU3-
MOB HA OCHOBE JAHHBIX /133 (HA IPUMEPE MEJIKUX MJIEKOIIUTAIOIIUX
HEHTPAJIBHO-JIECHOI'O 3AIIOBE/ITHUKA)

C.I'. MUXAJIAII

®I'bOY BO IICKOBCKWM I'OCYJAPCTBEHHbII YHUBEPCUTET

B pabote npeacTaBieHBl CBEACHUS O MOJCIUPOBAHUN IPUTOTHOCTH MECTOOOWTAHHS TPHI3YHOB B FOKHOW YacTH Aapa
HentpansHo-JlecHOTO OHOC(EPHOTO 3arOBeIHUKA C MCIIOIB30BAaHAEM METOAa MaKCHMAlIbHOW SHTpONMU. Momemnpo-
BaHHWE BBITIOHSIIOCH C MCIIOb30BAHHEM MHTETPAIBHBIX JaHHBIX J[33, momydeHHsix co ciyTHukoB Sentinel-2 u ASTER
GDEM. Ha ocnoBe nmansbix /I33 ObUTH CO3MaHBI PACTPOBBIC CIOW CPEHOBBIX XapaKTCPUCTHK, MCIIOIH30BAHHBIC IS
pac4deTa MO,Z[eJ'ICﬁ MNpUrogHOCTH MCCTOO6HT3HHI>'I, BBITIOJTHECHHBIX B IIPpOIrpaMMe MaxEnt. HOHy‘IeHHBIC MOJCIN aACKBaT-
HO OTpaXXaroT IMPUTOAHOCTb MCCTOO6HT&HHI>1, YTO NOATBEPIKACHO MHOT'OJICTHUMH ITOJICBBIMU UCCICAOBAHUAMMU.

B Hacrosmiee Bpems cpeay psga METOAOB MOJEIMPOBAHUS MPUTOAHOCTH MECTOOOWTaHHWN
KUBBIX OPraHU3MOB CJIEAYEeT OTMETUTh METOJ MAaKCUMaJIbHOW 3HTPOINHH, KOTOPBIM YCIIEUIHO pea-
mu3oBal B mporpamme MaxEnt (Phillips et al., 2006; Phillips, Dudik, 2008; Stigall, 2012; Tymukos,
VYxpaunckuii, 2016). PesynbraramMmu ero npuMeHEHHUs SBJISIETCS MOJIENb C IPOTHO3HBIMU BEPOSITHO-
CTSIMH TIPUCYTCTBUSL BUJA B KAKIOW SUYEHMKE pacTpOBOro M300pa’keHUs B 00JIaCTH MPOBOAMMOIO
uccinenoBanus. s co3naHus MOJeld HEOOXOAMMO JIBa OCHOBHBIX Habopa JaHHBIX: TOYKH IPH-
CYTCTBUS BUJA C yKa3aHHEM KOOPIHMHAT €ro HaXoJOK U pacTpoBble ciou ¢ uHbopMaiueil o napa-
MeTpax MeCTOOOUTaHUS JJIsl TEPPUTOPHH, B paMKaxX KOTOPOH MIaHUPYETCs UCCIIeI0BaHUE.

MoaenupoBaHie MPUTOJHOCTH MECTOOOUTAHUI MPOBOAMIOCH s pebkei moneBku (Myodes
glareolus Schreb.) — caMmoro MHOTOYHCICHHOTO BH/Ia HA TEPPUTOPUH 3aIIOBETHUKA.

IloneBble naHHBIE 1O MPUCYTCTBUIO PBIKEH IOJIEBKU Ha Teppuropuu LleHtpansHo-JlecHoro
3al0BEHUKA MOJIY4YeHbl B X0oA€e cepur oTi0BOB B 2010-2014 rr., peann3oBaHHbBIX B I0KHOM 4acTH
3arnoBeHOro siapa. B mporecce MoaenupoBanust ObUIM UCIIOIb30BaHbl TAKME XAPAKTEPUCTUKH Cpe-
161, Kak mudpoBkie ganabie 0 penbede mectHOocTH (GDEM) cnyranka ASTER ¢ paspemenuem 30
Ha 30 M., TaHHBIE O MapaMeTpax pPacCTUTEIbHOCTH, HOJYYEHHBIE B X0/1€ JeIIN(PPOBKU CIIyTHUKOBOMH
cuenbl Sentinel-2 1 ckoppeKTHPOBaHHbBIC MTPU OMOIIH MMOJEBBIX KCIEPUMEHTAIBHBIX TPOBEPOK, a
TaK)Xe CIEeKTpalbHble (BEereTalliOHHbIE) MHAEKCHI, OTPAXKAIOIIUEe CTENEHb Pa3BUTHS PACTUTEIbHO-
ctu Bo Bpems Beretanuu (NDVI), cmeny tunoB pacrtutensHocTH (GRVI) 1 oTHOMmEHNe mmomann
MIPOEKTUBHOTO MOKPBITHA JINCTHEB K IUIomanu uccieayemoro yuyactka (LAI). Bee sranel nmoaro-
TOBKH JIaHHBIX OCYILECTBIISIIMCH B porpamme QGIS 3.6.

B xone MomenupoBaHus OBUIO BBISBIICHO, 4TO Jiydmas mozaenb (AUC=0,818, cranmapTHOe

otkionenue = 0,045; p<0,05) monmy4aercst mpu UCMOIb30BaHUH bOOtstrap-merona ¢ 500 ureparusi-
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mu. CormacHo skcriepthoii mkaie (Davis, Goadrich, 2006), kauecTBO MOIYyYCHHON MOJCITH MOYKHO
OXapaKTepu30BaTh Kak OueHb Xopolree. Hanbonee cyliecTBEeHHBIN BKIAA B pa3MeElICHUE PBhDKEH
MOJIEBKM BHOCHUT penbed MecTHOCTH (BKJIAT cocTaBisier 66%). Ha Bropom MecTe ueT THIT PacTH-
TEIBLHOCTH, MOKa3bIBalOIIe 0o0muidi BKiIaa Ha ypoBHe 28,8%. [lociae uTepaiMOHHON TpOLETyphl
yBenudwics Bkiaaa B Moaesnb GRVI-unaekca, onpeaensronero CMeHy THIIOB PaCTUTEIBHOCTH, T.€.
KOCBEHHO OTPAXKAIOIIETO TPAHMIIBI MEXKY (PUTOIICHO3aMH B KOHTUHYYME CpPE/Ibl.

B nenom, monydeHHass MOJIETh aIEKBATHO OTPAKAET BEPOSTHOCTh OTIIOBA PHIKEH TOJEBKU B
palioHe MCCIIeI0OBaHMsI, TIOCKOJIBKY B 30HAaX BBICOKOH BEPOSTHOCTH BCTPEUM BHA Ha JIFOOOU daze
MONYJISIIIMOHHOTO IMKJIA PETYJSIPHO OTMEUYAETCsl HAJIMYKE 3BEPHKOB. JTO IMO3BOJISET YTBEPHKIATh,
9YTO MOJICIIMPOBAHKME HA OCHOBE JMaHHBIX /(33 MO3BOJIIET MOMYYUTH BIOJHE aJCKBATHBIE MOCIU
MIPUTOHOCTH MECTOOOUTAHUS, YTO 3HAYUTEIHLHO COKpAIIAeT 3aTpaThl HA MHBEHTAPHU3AIIMOHHBIC HC-
cienoBanus. Takxke Takue MOJAETH MOTYT HATH MIMPOKOE MPUMEHEHHE IPU UCCIETOBAHMIX MPO-

CTPaHCTBEHHOU CTPYKTYPBI MOMYISALUNA OPTaHU3MOB U B (DAKTOPHON HKOJIOTUH.
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EXPERIENCE OF MODELING OF SPATIAL DISTRIBUTION OF ORGANISMS ON THE
BASIS OF REMOTE SENSING DATA (ON THE EXAMPLE OF SMALL MAMMALS OF
THE CENTRAL FOREST RESERVE)

S.G. MIKHALAP
PSKOV STATE UNIVERSITY
The paper presents data on the modeling of habitat suitability for the rodent guild in the southern part of the Central
Forest Reserve. For the modelling maximum entropy method was used in the course of witch integral remote sensing
data obtained from the Sentinel-2 and ASTER GDEM satellites were used. On the basis of these data, layers of envi-

ronmental characteristics were created, which were subsequently used to create the habitat models of the habitats in the
MaxEnt program. The obtained models relevant reflect the suitability of habitats, as evidenced by field studies.

JEIIA®PUPOBAHUE EOJOTHBIX TEPPUTOPUI CEBEPA JINCUHCKOI'O HAYY-
HO UCCJIEJOBATEJIBCKOI'O U YYEBHOI'O ITOJIMT'OHA

Y.T. HI'YEH
LIEHTP UCCJIEJJOBAHUS Y SKCIIEPUMEHTOB JIECHOI'O XO3SCTBA

I0Oro-BOCTOYHOI'O BBETHAMA 5
CAHKT-TIETEPBYPI'CKNU T'OCY JAPCTBEHHbBIN JIECOTEXHUYECKUN
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YHUBEPCUTET M. C.M. KUPOBA

AHanu3 cBefieHH 00 M3ydaeMbIX 0OJIOTaxX MOKa3all, YTO IUIOMIAh OOJOT pacTEéT B HANPABICHHH OT CEBEpO-3amaaa K
FOT0-BOCTOKY. KOHTpacTHOCTh TpaHUIl, BUAUMOCTH OOJIOT M TEPEYBIOKHEHHBIX 3e€MeEb CBs3aHAa C HWH(]paKpacHOM
ommkHei 3oH01. [1o MaTcpuaiamM aBpOC’béMKI/I MbI TIOCTPOUJIN CECTKH JIMHAN CTEKaHUS BOJbI U OIIPCACIISATIN PACITIOIOKC-
HHUC TCHCTHUYCCKOTO LICHTPA KaKA0T 0 6oJtoTa.

HccnenoBanus MpoBOAWINCH HA TEPPUTOPUN CEBEPHOM YacTH JIMCMHCKOTO HAay4yHO MCCIEN0-
Barenbckoro u yueoHoro nonurona (JIHMuVYII) u yactu ['aT4MHCKOTO y4acTKOBOTO JIECHUYECTBA
JlenuHrpaackoit o6mactu.

[IpoBeneno nemmdpupoBaHHe NAHXPOMATHYECKHMX W CHEKTPO3OHAIBHBIX A3POCHUMKOB.
Kpome Toro, 66Ut HCHIOIB30BAHBI KOCMUYECKHE CHUMKH PA3JIMYHbIX JHANa30HOB U UX COUYCTAHHA.
MeTroaoM COBMELIEHHOI'O aHajIu3a MPOBEAEHO CPABHEHHE a3POKOCMUYECKUX CHUMKOB PA3IMYHBIX
CHEKTPAJBHBIX TUANA30HOB C TOHmorpaguueckoi KapToil Uid BbIABIECHUS Haunbolee WH(OpPMATHB-
HBIX KOCMHUYECKUX CHUMKOB. VCIl0/Ib3yeMble CHUMKHU CJIEIaHbl C IOMOIIbI0 ChEMOYHONW CHCTEMBI
Landsat TM u Landsat ETM+, chéMKa MpOBOIMIIACHE PAHHHUM JICTOM U B CEPEAMHE JIETa.

[Tpu pemmdprpoBaHUN MaTepUATIOB ITUCTAHIIMOHHOTO 30HAMPOBAHHS 3eMJIM MPUMEHEH Me-
TOA JIaHAMA(PTHBIX M JKOJOTHMYECKHMX HMHIUKATOpOB, pa3paboranubiii J[.M. KupeeBsim B1975r.
(Kupees, 2007). [dnsi BBISABICHUS MPUPOIAHBIX TEPPUTOPUAIBHBIX KOMIUIEKCOB 3TOT METO/| MPEIy-
CMaTpHUBAET MHTEPIIPETALUIO BCEX MMEIONIUXCS JIAHAMAPTHBIX UCTOYHUKOB nHpopMmaryu (JIMN).

B kauectBe JIMUM ncnonb30BaHbl T€OJOTHYECKHE KAPThl JOUYETBEPTUYHBIX U YETBEPTUUHBIX
OTJIO)KEHUH, T'€OJIOTUYECKasi KapTa YETBEPTUYHBIX OTIOKEeHUU b.D. 3emiiikoBa, TeMaTUYECKHE
KapThl Atnaca JIeHMHTpaJCcKoi 00IacTH, MJIaHbI JIECOHACAKACHUN U JIECOYCTPOUTEILHBIE OTUYETHI
pa3IMyHBIX JIET JecoycTpoiicTBa. Kpome 3THx marepuaioB, ObUIM IPOAHAIU3UPOBAHBI KapThl 00JIOT
U PACTUTENBHOCTH.

B o6nacTtb uccnenoBanus BKIOYEHbI 14 pazauuHbIX 0010T. Tun HU3MHHBIA TOpQsHON 3ame-
&M Obl1a camMoil BeIcokoi ¢ 43%, 3a Hell ciemyeT TUIT BepXoBoi Top¢siHOM 3anexu ¢ 29%, ocTaib-
HBIE - C PA3JIUYHBIMHU 3HAUYEHUSMHU MEXIY 3TUMU KpallHUMH. BoNbIIMHCTBO 60JI0T UMEIOT HEOOIb-
myo 1wiomanas. Kaymruackoe u @OpHOCOBCKOE SBIISIFOTCS JBYMsI KPYITHEUIIUMU 00JIOTaMH, pac-
MOJIO’KEHHBIMH Ha FOr0-BOCTOKE Hccaenyemoil repputopuu (Topdsanoit dpownn...., 1950).

N3yuaemasi TeppUTOpHUsl pacloyiokeHa Ha TeppuTopuu JleHWHrnajackoil o0iacTu Ha JBYX
nauamadTax — Mxopckom u Jlysxkcko-TocHenckoM. M3 14 60710T, 1IETMKOM UM YaCTUYHO HAXOs-
IIUXCS Ha HM3y4aeMOH TeppuUTOpHH, 7 W3 HUX OTHocATcs K IMbokopckomy, a 7 — k Jlyxcko-
Tocuenckomy nanamadty (Hryen, 2018).

B 3aki1roueHMM MOXKHO OTMETHUTH, YTO MpPU CPAaBHEHHHM JIAHAIIA(PTHBIX XapaKTEPUCTHK H3Y-
YEeHHBIX O0JIOT OTYETIMBO BUAHO - HA BCEX dTanax UX pPa3BUTHS Ha MPOU3BOAUTEIHLHOCTD JIECOB I10-
clie IPOBEIEHHOTO OCYILIEHHUS BEIyIlee BIMSHUE OKa3bIBAET JUTOTCHHAS] OCHOBA Ka)/10T0 U3 00JIOT

(Fanxun, 1955; Kupees, 2007). Ananu3 cBefeHuii 00 3TUX 00JI0Tax MOKa3al, 4To IUIOMIaAb OOJIO0T
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pacTéT B HampaBJIEHUH OT CeBepo-3amajia K I0ro-BocToky. KamepanbHble mpeiBapuUTeIbHO COCTaB-
JIEHHBIC JIaHAIIA(THRIE KapThl IOMOTAIOT CIUIAHUPOBATH TMOJIEBBIE PAOOTHI, OMPEACIUTh TeHETHYE-
CKUI LEHTp KaXAOoro 00JjoTa, MECTa MPOXOXKACHUS B HAType JNaHAMA(THBIX npoduied u ToYeK
Oypenus TophsHoi 3anexu. [loctpoeHne ceTku TUHUM CTEKaHUS BOABI OOBSICHSIET pa3MeEIIeHUE U

THIT BOJHO-MHUHCPAJIBbHOI'O ITUTAHUA OOIOTHBIX (baunﬁ.
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DECRYPTION OF THE SANDY TERRITORIES OF THE NORTHERN LYSINSKY SCI-
ENTIFIC RESEARCH AND EDUCATIONAL POLYGON

T.T NGUYEN

SOUTH EASTERN FOREST RESEARCH & EXPERIMENTAL CENTRER
ST. PETERSBURG STATE FORESTRY UNIVERSITY. CM. KIROV

Analysis of the data on the studied wetlands showed that the area of the swamps is growing in the direction from the
north-west to the south-east. Contrast boundaries, the appearance of wetlands and wetlands is associated with the infra-
red near zone. Based on aerial survey materials, we constructed grids of water runoff lines and determined the location
of the genetic center of each swamp.

V]IK 528.88:630%*5

OIPEJEJIJEHUE BHOMETPHUUYECKHUX ITAPAMETPOB JIPEBECHON PACTUTE.JIb-
HOCTH IO CITY THUKOBBIM JAHHBIM PECYPC-II/'EOTOH-JI1 HA OCHOBE
METOJA ITOPOI'OBOU CE'MEHTALINA U30BPA’)KEHUU

A. . HUIKUTHHA, C. B. KHA3EBA, H. B KOPOJIEBA, C. I1. SHJJINHA

OI'bYH HEHTP 110 ITPOBJIEMAM 5KOJIOI'MU U ITPOAYKTUBHOCTU JIECOB PAH

B moxiane mpuBeeHBI pe3yNbTaThl OIICHKH TECHOTHI CBA3CH MEXIy OMOMETPUYECKHMHU XapaKTePUCTHKAMU COCHOBBIX
1 YEePHOOJBXOBHIX JIECOB (CpEIHHE BO3PACT, BEICOTA U THAMETP CTBOJIOB JICPEBREB) B HAITMOHAIIEHOM Hapke «Kypickas
KOCa» W TapaMeTpaMy CerMEHTAIMH H300paKeHHUs JIECHOTO IMOJIora Ha KOCMHYSCKUX CHUMKAaX CBEPXBBICOKOTO pa3pe-
menus Pecype-I11/Teoron-JI1.

Cpenu MHOXKECTBa allrOPUTMOB 00pabOTKU M300paKEHNH CBEPXBBICOKOIO IMIPOCTPAHCTBEHHO-
IO pa3pelIeHus] Ba)KHOE MECTO 3aHUMAET METOJl IOPOTOBOM CErMEHTAlMH, KOTOPBIM, HECMOTpPS Ha

MMpOCTOTY aJITOPUTMA, IMO3BOJACT MOJYyHYaThb AOCTATOYHO HAACKHBIC PC3YJIbTATHI IIPU BLIABICHHUU
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B3alMOCBS3€H SIPKOCTHBIX MapaMeTpPoB M300paKeHUHN € XapaKTePUCTUKAMHM JIECHBIX (DUTOLIEHO30B
(Mora et. al., 2010; XKupwus u np., 2018).

Jl1g SKcnepuMMEHTa UCIOIb30BaHbl Pa3HOCE30HHBIE KOCMUYECKUE CHUMKHU C IIPOCTPAHCTBEH-
HBIM pa3pelieHueM OKOJIO 1 M, MOJydeHHbIE OT€YECTBEHHbIM cyTHUKOM Pecypc-I11 chremounoi
anmaparypoil ['HotoH-JI1 Ha Tepputopuio HarmoHaibHOro mapka «Kypiickas koca». BwiOpaHsb
M300pakeHus B MaHxpoMaTrueckoM auanazone 0,58 — 0,8 mxm, cHstbie B Becennwuii (31.03.2017) u
netuuii (09.06.2018) ce3onbl. buomerpuueckue XapakTEPUCTHKH JIECHOW PaCTUTEIILHOCTH, BKJIIO-
Yarollue CpeJHUIl BO3pacT, BBICOTY, JUAMETP CTBOJA, MPEJCTaBICHbl TaKCAIMOHHBIMU JaHHBIMHU,
MOJYYCHHBIMU B pE3yJIbTaTe JIECOYCTpOMCTBa Tepputopun napka B 2016 r. Jljisi cTaTUCTHYECKOTO
aHanaM3a OTOOpaHbl TAKCAIIMOHHBIE BBIZENBI, C YYaCTHEM B COCTaBE JPEBOCTOs Oosee 6 eIMHHUIL
npeobagaronieid mopoasl. Beero 6puio BeiOpano 823 Beimena ¢ mpeobiiaqaHueM COCHBI OOBIKHO-
BeHHOU 1 350 BBIACIIOB ¢ Tpeo0IaJaHUEM YePHOM OJIbXH.

B npouecce moporoBoii cermeHTanuu H300pakeHU BBIJENIEHBI 3aTCHEHHbBIE YYaCTKH BbIJe-
JIOB, pa3IMYaroIIMUXCs APYT OT ApYra, Kak CPeIHEN SIPKOCThIO, TaK U YUCIEHHOCTBIO MMUKCEIOB, JUIS
KOTOPBIX COOJIIO/Ia€TCSl ONPECIICHHbIN 3aJaHHbI KPUTEPUIl OJTHOPOAHOCTH (JAMAaIla30H SIPKOCTH).
Jl71g neTHero n300pa)KeHHs 3aTEeHEHHBIX MEXKPOHOBBIX IMPOMEKYTKOB BBIOpaHO 13 MOPOTOBBIX SIp-
KOCTHBIX 3HAYCHHH, JIJIs1 BECEHHEro n300paxkeHus - 14 moporoBwIX SPKOCTHBIX 3HaueHuil. Ha ocHo-
B€ MOPOTOBHIX 3HAYEHHN SPKOCTU MPOBEACHO CETMEHTHPOBAHHE M300paKEHUH M CO3/IaHBI MACKU
JUIS Ka)KJ0ro Juarna3oHa siPKOCTH TEHEBBIX MEKKPOHOBBIX IPOMEXYTKOB JIPEBECHOIO IOJIOTa COC-
HOBBIX M YEPHOOJIbXOBBIX JIECOB.

CratucTudeckne XapaKTepUCTHUKU SIPKOCTHBIX JHUANA30HOB, BKIIOYAIOIINE CPEIHUE SIPKOCTH
Y COOTHOLICHMS YUCIIA MUKCEJIOB TEHEBbIX MEKKPOHOBBIX MPOMEXYTKOB K OOLIEMY YHUCIY MHKCE-
JIOB BBIJIENA, UCIIOJIb30BaHbl B KAUE€CTBE NMEPEMEHHBIX JJIsl PETPECCHOHHOTO aHAJIW3a OLIEHKH TECHO-
Tl CBSI3U C XapaKTEpUCTHKaMM JApeBocToeB. Mcmonb3oBaHue M30BITOUHOIO HabOpa MepeMeHHbIX
BEJIMYMH TO3BOJISIET M30€XaTh CyOBEKTMBHOTO BbIOOpa IOKa3aTeield CerMeHTalMu. 3HauuMble
BEJIMYMHBI NEPEMEHHBIX OINPEACNAI0TCS Ha OCHOBE MAaTpHUIl MapHOM KOppeNsiUH KaXKIOro U3
MTOPOTOBBIX 3HAYEHUM ¢ OMOMETPUUECKUMHU XapakTeprucTukamu jiecos (XKupun u ap., 2018).

PerpeccronHssblil aHanu3 nposeseH nporpaMMHbiMu cpeactBamu nakera STATISTICA na oc-
HOBE JIMHEHHOW U KYCOUHO-TMHEHHOU (PYHKIIUN MOIETHUPOBAHUS OMOMETPUUECKUX XapaKTEPUCTHUK.
JIuHeitHasg 3aBUCUMOCTh MEXIY BO3pPacTOM, BBICOTOW, JTWAMETPOM CTBOJIOB W IMAapaMETPaMH CEr-
MEHTAIIMH JIETHETO U BECEHHET0 N300pakeHMi BbIpaxkeHa ciiabo (ko3 PUIMEHT eTepMUHALuU R?
MeHee 0.42). KycouHo-nMHelHas perpecCMOHHas MOJIENb 3HAYUTENBHO JIy4Ille OMUCHIBAET 3aBUCH-
MOCTH paccMaTpHuBaeMbIX mapameTrpoB. KoadduiimeHT neTepMuHaIuy sl MoJieiel Bo3pacTa, BbI-
COTBI M IUAMETPOB CTBOJIOB COCHOBBIX JPEBOCTOEB 110 CHUMKaM MapTa U HIOHS BapbUpYET B MpeJie-

nax ot 0,75 o 0,8, 94T0 XapakTepu3yeT JOCTATOYHO BBICOKYIO TECHOTY CBSI3U IMOPOTOBBIX 3HAYEHUIN
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CEerMEHTAIIMU U OMOMETPUUYECKHX XapaKTepUCTUK. JIJIsT Y4epHOOJIbEXOBBIX JIECOB BETUYHHBI KOd(hu-
LHUEHTOB JETEPMUHALIMM HUKE KaK Il UIOHBCKOTO (R2=0,53-0,69), TaK W JJIsi MapTOBCKOTO M300-
paxeHui (R?=0,48-0,70). Cpennue xBagparnyeckue ommoOku (RMSE) Mmoneneit npu onpeneneHun
BBICOTHI JIEPEBBEB HAXOAATCS B IUara3oHe ot 2.2 10 2.6 M, a IpH ONPEJICIICHUH JUaMeTpa CTBOJIOB
— B nuamna3one ot 3.8 1o 4.1 cm. Haubosnee Bricokue 3HaueHuss RMSE oTmedensl mpu MoaeupoBa-

HUU BO3pacTa APEBOCTOS: OKOJIO 14 JIeT 1715 COCHAKOB, ¥ OKOJIO 12 JIeT AJi 4epHOOIbIIaHUKOB.
Pabora BeimonHeHa B pamkax mpoekta PODU Ne 170501129 «Orienka GHOMETPHYECKHX B MOP(OCTPYKTYPHBIX

MapaMeTpoB JIECHBIX (PUTOLICHO30B HA OCHOBE JCTABHON a3pOKOCMUYECKOH CheMKH» (TemaThdeckas obpaboTka JaH-

ueix) u ['3 LIDITJT PAH Ne AAAA-A18-118052400130-7 «MeTtomuueckue MOAXOBI K OICHKE CTPYKTYPHOU OpraHu3a-

MK ¥ (YHKIMOHUPOBAHHMS JIECHBIX 9KOCUCTEM» (BBIOOD U IpeaBapHUTeNibHast 00paboTKa JUCTAaHIIMOHHBIX JaHHBIX).
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ASSESSMENT OF BIOMETRIC PARAMETERS OF FOREST VEGETATION BY SAT-
ELLITE DATA RESOURCE-P1/GEOTON-L1 BASED ON THE METHOD OF THRESH-
OLD SEGMENTATION OF IMAGES

A.D. NIKITINA, S. V. KNYAZEVA, N. V. KOROLEVA., S. P. EYDLINA
CENTER FOR FOREST ECOLOGY AND PRODUCTIVITY RAS

The article deals with the results of assessing of the relationship between the biometric characteristics of pine and black
alder forests (average age, height and diameter of tree trunks) in the Curonian Spit National Park and parameters of
segmentation of the forest canopy image of ultra-high resolution satellite images Resource-P1 / Geoton-L1.

VIIK 528.88, 630*524.4

OIIEHKA MMOCJIEJACTBUH BETPOBAJIOB C IOMOIIIbIO KOCMOCHUMKOB SEN-
TINEL-2B HA TEPPUTOPUU HEHTPAJIbBHO-JIECHOI'O 3AITIOBE/ITHUKA

C.C. OT'YPLIOBY, B.A. TOPSINHOBA?

1 ®I'BY «IEHTPAJIbHO-JIECHOIM I'OCY JAPCTBEHHBI 3ATIOBEIHUK»
2 PI'bY «<HALIMOHAJIbHBIN TTAPK «BAJIJAUCKUN»

C momoInbio JaHHBIX criyTHHKa Sentinel-2B mpoBeerHa omeHKa mionaau JecHbIX BhiBanoB {eHTpansHo-JlecHoro 3a-
MTOBEHHKA, MPOU30IIEANINX rocie BeTpoBasioB B 2017 u 2018 rr. Haumydine pe3yasTaTbl JOCTUTHYTHI IIPHU TBOMHOM
kiaccupukanu Ha ypoBHAX 10 u 20 M. Pa3HOCTH MOIMIOHOB KiTacCH(UKAIMil 1ana CIUTONIHBIC BETPOBAIBHBIE YIACTKH
0€3 JIOKHBIX IOJIMTOHOB M YaCTUYHO CTOstuero jeca. [lpumenenue Taknx mHjekcoB, kak NBR, He mo3Bonmio mocro-
BEPHO BBIAETUTH NOBPEKICHHBIE YUACTKH JIeCa U 3aBBICHIIO ILIONAN BETPOBAJIOB.

Tepputopus LlentpansHo-JlecHoro 6uocdeproro 3amoBeanuka (24 415 ra; TBepckas 0011.)
CUMTAETCS STAIOHHBIM Y4aCTKOM OOpeabHbIX JIECOB F0’KHO-TACKHOM TPYIIBL. 3a MOCIEIHUE TO/IbI
3/1eCh MPOM30IILIO JIBa CUIIbHBIX BeTpoBaia (2 aBrycra 2017 r. u 21 anpens 2018 r.), B pe3ynbrare

KOTOPBIX BbITaJIa 4acTh Jieca. BeTpoBasibl OKa3bIBAIOT CHIIbHOE BO3JAEHCTBHE KaK HA CTPYKTYPY, TaK
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1 Ha PYHKIIMOHUPOBaHME JieCHBIX dKkocucTeM (CkBopioBa u ap., 1983). Ilepen nauasom padbot 1o
OILICHKE JTOT0 BO3JCUCTBUS HEOOXOIUMO ONpPENSIUTh WX MacmTad W Jokanusanuioo. Ha mepBom
sTarne ObLIO PEelICHO ONPEACTUTh OOIIYIO TUIOMIAAb CIUIONIHBIX BHIBAJIOB JIeCa C TIOMOIIBIO JJAHHBIX
JUCTAHIIMOHHOTO 30HIMPOBaHUA. Bbl10 mocTaBiaeHo 2 3aauu: MPOBECTU KiIaccU(UKAIUIO CITyTHU-
KOBBIX CHHUMKOB C BBISIBICHHEM y4YacTKOB BETPOBAJIOB; IPOBECTU OLEHKY TOUYHOCTH MOJYyYEHHBIX
YYaCTKOB M CPaBHHTD X C JAHHBIMH TOJIEBBIX HAOMIOJeHUN. BhImonHeHune 3a1a4 cocTosuio U3 ciie-
JYIOIIUX 3TarnoB: 1) moadop ciieH CHUMKOB; 2) BBIOOpP KOMOMHANINN KaHAJIOB M MHIEKCOB TSI KJIac-
cudpukanuy; 3) nemudpupoBaHue U Kiaccupukamus; 4) BEKTOpHU3aIUs;, 5) OLIEHKAa TOYHOCTU pe-
3ynbTaToB. Bee mpouenypst npooauiau B ['IC ArcGIS 10.4 u QGIS 2.14.8.

Jlia oueHku 1utomianed BbiBajgeHHOro Jieca B 2017 u 2018 rr. ucnonap30Banu MyJbTUCIEK-
TpanbHble MaHHble cnyTHHKa Sentinel-2B (Earth Online, 2014) ot 19 aBrycra 2017 r. u 26 mas
2018 r. cooTBercTBeHHO. Paspemenue cioeB coctarisuio ot 10 qo 60 M. Knaccudukanuro nmpoBo-
JWIIA METOJOM MaKCHMAaJbHOTO MOJ00us, JJIsi KOTOpPOM ObUT co3faH ciiod o0ydaromiel BHIOOPKH.
OrneHky Ki1accoB B 0Oywaroiieid BHIOOPKE MPOBOJUIU C MOMOIIBIO THCTOTPaAMMBbI M JAHArpaMMbl
pacceuBanus. IlocT-kinaccudurannonnas o0padboTka coctosuia u3 GuiabTpanuu (yaaJleHus JUIIHe-
ro IIyMa), CraKMBaHUS TPAHUI KJIAcCOB (YIYYIIEHHs F€OMETPHUUECKOTO BHUJA) U TeHepaIn3aluu
(1OOYUCTKHU U300paKEHUSI OT OCTATOYHBIX M30JMPOBAHHBIX pernoHoB). [lomumo sToro, ObuH Mpu-
MEHEHBI CIIEKTPaJIbHBIC BETETAIIMOHHBIC MHICKCHI, KOTOPBIC MOAXOMST IS ACmU(DPUPOBAHUS T10-
BPEXKJIEHHBIX JIECHBIX HacaxaeHui (CunenbHUk u Ap., 2018). M3 Bcex MHAEKCOB Hamboee moka-
3aTeJbHBIM JUISl HAaIEll TEepPUTOPUM OKa3aJcsi HOPMAIM30BAHHBIM DPA3HOCTHOW HWHJIEKC Trapeit
(NBR), xoTopbIil HCIIONB3yeTCsl B MPOIIecce ONMpeeNieHus] TPaHHI] MOTeHIIMAIbHBIX JIECHBIX Tapeu,
BBIPYOOK M MTOTEHITUAIBHO — BETPOBAJIOB.

Jlst Habopa pacTpoBBIX JIaHHBIX ¢ paspernieHrueM 10 M Obuta BeIOpaHa KOMOMHAIIMS KaHAJIOB
B08, B04, B03. Jlna BerpoBanos 2017 r. oHa noka3ana miomans 82 ra, a B 2018 r. — 150 ra. [ns
Habopa pacTpOBBIX JIaHHBIX ¢ pa3pemieHuemM 20 M BeiOpana komOuHanms B12, B11, B04. [Tnomaau
BerpoBasioB B 2017 u 2018 rr. cocraBunu 160 u 256 ra coorBercTBeHHO. [Ipy mpuMeHeHUN UHIEK-
ca NBR mnomanu 3a 2017 u 2018 rr. cocraBunu 377 u 412 ra. I3 pe3ynbTaToB BUIHO, YTO C YBe-
JTUYEHUEM pa3pelieHus KIacCUPHUIMPYeMOro CHUMKA, YBETUYMBACTCS IJIONIAAb MOJIUTOHOB, MO-
CTpaJaBIIMX OT BeTpoBana. Hambonplive 3HAYEHHS TMOJYYMIIMCH MPU HCIOJNB30BAHUM WHIAECKCA
NBR, HO 3TH pe3ynbTaThl HE MOATBEPANIUCH MOJIEBBIMU 00CIIEI0BAHUSIMHU.

Kpome paznuuuii B miiomaasax, OTMEUYECHBl Pa3Indusi B TOYHOCTH KJIACCH(PUKAIMK y4aCTKOB
BeTpoBajioB. Tak, pe3ynbTarhl KIacCU(PHUKAIMN pacTpoBOro Habopa ¢ paspemenueM 10 m (kmaccu-
¢dukanus 1) BKIIOYAIOT JIOXKHBIE TTOJUTOHBI COCHSKOB 0 BEPXOBBIM 00JIOTaM, HO YYaCTKU BETPOBa-
JIOB, KOTOPbIE BOIILJIM B CJIOW, UMEIOT YeTKHE KOHTYphl. Pe3ynbTar kinaccudukanuu ¢ papenieHueM

20 M (knaccuduxanus 2) moka3ana TOJBKO YY4aCTKH BETPOBAJIOB, OJJHAKO KOHTYpa IreHepaJIn30BaH-
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HBIC U 3aXBAaTbIBAIOT HE TOJIBKO CIIJIOIIHBIC BETPOBAJILI, HO U HAaCTUYHO crostumii jiec. B PE3YIIbTATE,
MBI HAJTIOXKWJIK ABa CJI0A APYT Ha Apyra U OCTABUJIA TOJIBKO TC ITOJIUT'OHBI U3 KJIaCCI/I(bI/IKaI_[I/II/I 1, KO-
TOPBIC IICPECCKAINCH C MMOJIMI'OHAMU U3 KJIaCCI/I(i)I/IKaHI/II/I 2, yYAaJIuB TaKUM 06pa30M (JIOXHBIC» COC-
HSKHA M 9aCTHYHO CTOSYHM JIeC U YTOYHHB KOHTYpa CINIOHNIHBIX BETPOBAJIOB. HOJ'Iy‘lGHHBIﬁ PE3YIIb-

TaT coctaBmi 73,5raB 2017 r. m 129,2 ra B 2018 1.
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Earth Online. ESA EO Missions. Sentinel-2. https://earth.esa.int/web/guest/missions/esa-operational-eo-
missions/sentinel-2

ASSESSMENT OF THE EFFECTS OF WINDFALLS USING SENTINEL-2B SATELLITE
IMAGES ON THE TERRITORY OF THE CENTRAL FOREST NATURE RESERVE

S.S. OGURTSOV?, V.A. GORYAINOVA?

' CENTRAL FOREST NATURE RESERVE
NATIONAL PARK “VALDAYSKIY”

With the help of Sentinel-2B satellite data, an assessment was made of the area of forest damages occurring after wind-
falls, which happened in 2017 and 2018 years in the Central Forest Nature Reserve. The best results were achieved with
a double classification at the levels of 10 and 20 m. The difference between the polygons of these classifications pro-
vided continuous windfalls without false polygons and partially standing forest. The use of such indices as NBR did not
allow to reliably isolate the damaged forest areas and overestimated the area of windfalls.

VJIK 581.52:528.88

OCHOBHBIE 3AKOHOMEPHOCTH ITPOCTPAHCTBEHHOM JIOKAJIU3AIIAU PA3-
JUYHBIX TUIIOB XBOMHBIX JTECOB CEBEPHOI'O MAKPOCKJIOHA 3ATIA/THOT'O
KABKA3A 10 MATEPUAJIAM JUCTAHHUOHHOI'O 30HANPOBAHUSA 3EMJIN

P.X. MIOETYCOB, ®.A. TEMBOTOBA, I0.M. CABJINPOBA
UHCTUTYT BKOJIOTMU T'OPHBIX TEPPUTOPUI M. A.K. TEMBOTOBA PAH

B paGore mpuBOAMTCS pe3yabTaThl OLIEHKH CIIOCOOOB KapTOrpadHpOBaHMS PACTHTENBHBIX COOOIIECTB B Pa3IHYHBIX
naHamadTHO-KIMMAaTHYeCKUX YCIIoBUsIX 3ananHoro Kapkasa npu moMouy JaHHBIX JUCTAHIIMOHHOTO 30HIUPOBAHMUS, a
TaKXe BOIPOCHI MPOCTPAHCTBEHHOT'O PacIpeAeICHNS XBOIHBIX JIECOB.

OnHMM M3 BONPOCOB B UCCIIENOBAHUSX JIECHBIX 3KocucTeM CeBepo-3anaaHoro Kaskasa sBis-
€TCSl OTCYTCTBHE aKTyaJIbHOTO KapTorpadupoBaHUs XBOWHBIX JIECOB Ha BceM mpoTsikeHun CeBep-
Horo Kaskaza (TemGotoBa u ap., 2012) B nesnom, u 3anagHoro Kaskasza B yactHocTu. BrisiBieHue
(hakTOpOB, OMPEACIAIONINX HATHMUNE T€X WM WHBIX BUAOB M UX YCTONYMBBIX KOMOWHAIMI (pacTH-
TETBHBIX COOOIIECTB) B KAKI0M KOHKPETHOM TOUKE — 3aja4a, BaXKHas KaK C MPAKTUUECKOHN (111 Mo-

HUTOPHUHTA U COXpaHeHUs1 Onopa3HooOpa3us Ha BCEX YPOBHSX, IMJIAHUPOBAHUS XO3SIMCTBEHHBIX Me-
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POTIPUSATUI U T.J.), TAK U C TEOPETUUYECKON (yCTaHOBJIEHHE HKOJIOTHMUECKHX MapaMeTpoB pacIpo-
CTpaHEeHHUs BUOB, 3aKOHOMEpPHOCTEH (OPMUPOBAHUS PACTUTEIBHBIX COOOIECTB) TOYKHU 3PEHUSI.

B xozme uccnenoBanus Obuta MOCTaBleHa 3a7ada OMpPEENICHUs MMapaMeTPUYECKUX MepeMeH-
HBIX, OTpaXKaIOIIUX Hanbosiee 3HaUMMble (PaKTOPbI PaCIPOCTPAHEHUS PACTUTEIBHBIX COOOIECTB Ha
OCHOBE CHHTE3a MMOJIEeBBIX U JUCTAHIIMOHHBIX JaHHBIX.

JIns oLleHKH mapamMeTpoB TEKYUIEH MPOCTPAHCTBEHHOM JIOKAIM3ALMHU HCIIOJIb30BAINCH CHUM-
KA CpEJIHEro mpoctpaHcTBeHHOro pasperrenus Landsat 8 OLI/TRS ot 13 centsiops 2018 r. (ID
cuenbl LC81730302018256LGNO00), mpocTpaHCTBEHHBIM aHAJIM3 W WHTEPHOJSALUS PE3yIbTaTOB
OCYILIECTBIISIACH MTOCPEJCTBOM PErPECCUOHHOr0 U AUCKPUMHMHAHTHOTO aHAJIM30B M MOJENel pe-
rpeccHOHHBIX/KIaccupukannoHHbIx aepesbeB (Ilyzauenko, 2004).

B pesynbrare perpeccuoHHoro asaiusa u3 60 nepeMeHHbIX AUCTaHLIMOHHOIO 30HIUPOBaHUS,
B COBOKYITHOCTH XapaKTEPU3YIOLIUX BEreTalliOHHbIE, TEPMOIMHAMHUECKHUE COCTABIISIIOIINE U MOP-
dbomeTpuyeckre XapakTepUCTUKH penbeda, 3HauMMbIMH oka3aiuch 18. Tak e oTMeTUM BBICOKOE
3HaueHue kodpdummentoB perpeccun  (R=0,73; R?=0,7114; makortenusiii R°=0,7144;
F(19,43)=2929.4), uro yka3pIBaeT Ha BBICOKYIO CTENEHb MPOrHOCTUYECKON CIOCOOHOCTH yKa3aH-
HBIX MEPEMEHHBIX IPU MOJETUPOBAHUU MPOCTPAHCTBEHHOTO PACHpE/E/ICHUs XBOMHBIX JIECOB Ha
TEPPUTOPUU UCCIICIOBAHHUS.

C menpi0 MEepBUYHON KiaccH(UKAMU HaMU OBLIM MOCTPOEHBI OOIIHME PErpecCHOHHBIC U
knaccudumupytonpe nepeBbsi (OP&KJI). Pesymbrarel 0TOOpakeHHsSI BaXKHOCTH TIEPEMEHHBIX B
KJIacCU(UKALMOHHOM aHaJN3€e B LIEJIOM COOTBETCTBYIOT TAKOBBIM B PETPECCHOHHOM, OJHAKO 3]1€Ch
3HaYMMbIMH OKa3aJIMCh MapaMeTpbl peibeda (BbICOTa Ha/l YPOBHEM MOPS M SKCIIO3UIMS CKJIOHA), a
U3 CIIEKTPAJIbHBIX [IEPEMEHHBIX - BEr€TallHOHHbIE HHIEKCHI.

st mocnenyromeld kiaccuuKalud ¥ MOJIECTUPOBAHMS THUIIOB JieCa HaMH ObUI MPOBEICH
JUCKPUMHUHAHTHBIA aHaJIM3 MPH OLEHOYHOM BEPOSATHOCTH BCTPEUAEMOCTH (CTPOMTCS Ha 4acToTe
BCTPEYaEMOCTH THUIIOB Jeca B oOyuwaromieid BBIOOpPKE) € OOpaTHBIM MOLIATOBBIM BKIIIOUEHHEM
NIEPEMEHHbIX Mpu ypoBHe F-kputepus=1. B 1enoM BbICOKME pE3yabTaThl MPABHIBHOTIO
pacnio3HaBanust (B cpeaHem 95,5%), 3HaueHus KOIPUIMEHTa pPErpeccud U Pe3yJbTaThl
MOCTPOCHMS KJIACCU(UKAIMOHHBIX JIEPEBbEB YKa3bIBAIOT Ha BBICOKYIO IPOTHOCTHYECKYIO
CIOCOOHOCTh Kak oOydaromieil BbIOOpKH, TaK M CO3JaHHOM HMHTEpHONALMOHHOM Moaenu. Tak
COIJIACHO MOCTPOEHHOW MOJENH IUIOIIAJh JIECOB C JIOMHUHMPOBAHHEM XBOMHBIX MOPOJ B pailoHe
uccinenoBanuii coctasnser 38,8 toic. ra (14% ot miomanu TeppuTopuH HccienoBaHus). OHu
IIPEUMYIIECTBEHHO NMPUYPOUYEHBI K KPYTHIM (25-30° u Gonbime) CEBEPHBIM M 3allaHBIM CKJIOHaM

(60-70% rmutomaselt CKJIOHOB JaHHBIX DKCIO3UIHIA), B WHTepBaie BbicOT oT 1000 g0 2000 M Hax

yp. M.
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[TonydeHHble mapamMeTpuyYecKue 3HaYeHHs TUCKPUMUHAHTHBIX (DYHKIMHA U CpeIHEe 3HAYCHUS
MPEIUKTOPOB TO3BOJISIOT MCIIOIB30BATh UX B NAITBHEUINIEM MPH PACTIO3HABAHUN M KIACCH(PUKAIIUU
TUTIOB JieCa CHUMKOB TIPONLIOr0 TepuoAa s (OPMUPOBAHUS MOJEIH MPOCTPAHCTBEHHO-

BPEMEHHOM JTUHAMHUKH XBOMHBIX JiecoB 3anaanoro Kaskasa.
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THE MAIN REGULARITIES OF THE SPATIAL LOCALIZATION OF VARIOUS TYPES
OF THE CONIFEROUS FORESTS OF THE WESTERN CAUCASUS
BY REMOTE SENSING

R.KH. PSHEGUSOV, F.A. TEMBOTOVA, Yu.M. SABLIROVA
TEMBOTOV INSTITUTE OF ECOLOGY OF MOUNTAIN TERRITORIES RAS

The paper presents the results of evaluation of methods of mapping plant communities in different landscape and cli-
matic conditions of the west Caucasus using remote sensing data, as well as the spatial distribution of coniferous for-
ests.

YIK 57.036:504.064.37

B3AMMOCBSI3b HHJIEKCA JJECUCTOCTH U TEMATHYECKOM PASHOCTH ITHK-
CEJIOB B MOHUTOPHUHI'E TPOIECCOB JIECOBOCCTAHOBJIEHUA
OT ITIOXKXAPOB

10.®.POXKOB!, M.IO.KOHJIAKOBA?

L®IBY «'OCYJAPCTBEHHbIN [TPUPOIHBII 3AITIOBEJHHK «OJIEKMUHCKU»
2 OI'BY «TUJPOXUMUYECKUI UHCTUTY T»

Hcnonp30BaHre BPEMEHHBIX CEPUN KOCMUYECKMX CHUMKOB Landsat mo3BosisieT mpocaeuTs JUHAMUKY MTPOIIECCOB Jie-
COBOCCTaHOBJICHHS, JiecooOpazoBanus. [IpoBeseHa olleHKa MCIOIBb30BAaHUS KIACTEPHOTO aHAIN3a paclpeleNeHus MIK-
cenoB (Heymnparisemoit kiaccupuranuu MetogoM ISODATA 1 TeMaTHdecKoil pa3HOCTH) Ui MOHUTOPHHTA Ipoliecca
BOCCTAHOBJICHHS JIECOB OT IOKapa. PaccuntaH MHIIEKC JIECHCTOCTH YYaCTKOB rapd. PaccMOTpeHa B3aMMOCBSI3b MEXKITY
HM3MEHEHHEM HHJICKCa JIECHCTOCTH BO BPEMEHH M TEMAaTHIECKOH Pa3HOCTHIO ITHKCEIIOB.

Hcnonb30BaHne BPEMEHHBIX CEPUIl KOCMMUECKUX CHUMKOB ITO3BOJISIET MPOCIEIUTh JUHAMHU-
Ky IIpoliecca JIECOBOCCTAHOBIICHHUS MOCIE MOXKAapOB, OLIEHUTh Pa3JIMYHbIE ACTIEKTHI Mpoliecca Jeco-
obOpazoBanus (Kupun u ap., 2013). IIporeccol 1€COBOCCTAaHOBIICHHS OIICHUBAIOTCS MO JUHAMUKE
W3MEHEHUHN CIEeKTPAIbHON SIPKOCTH MYJIbTUCIICKTPAIBHBIX CHUMKOB M HHAEKCOB (JKupun u ap.,
2013; PoxkoB, Konnakosa, 2017). Llenpto HacToOsIIEro ucciaen0BaHusl ObLUTIO CPAaBHEHHUE TUHAMUKU
M3MEHEHHUS MHJIEKCca, XapakTepusytoliero jgecuctocts (Mcaes u np., 2009) u TemaTHdeckoit pazHo-
CTH TIUKCEJIOB B MIPOIIECCE JIECOBOCCTAHOBJICHHS TIOCIIE TTOKapa.

[Ipu mpoBenenun Heynpasiasiemol kiaccudukanuu no merony ISODATA Ha nBa kiacca, B

1-it kimacc nomnagaroT MUKCEIbl ¢ HAMMCHBIIIMMHU U MAaJIBIMHU 3HAYCHUAMUA CHCKTpaHLHOﬁ SAPKOCTU (B
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Ciydae TMOKPBITHIX JIECOM TEPPUTOPUIN — ATO IUIOMIAIN C TYCTBIM ApeBocToeM). Bo 2-M kiacce co-
CPEIOTOYEHBI MUKCEIbl ¢ BHICOKUMHU 3HAUYEHUSIMU CIIEKTPAJIbHOU SIPKOCTH (3TO IUIOMIAJAN C OTKPHI-
TBIMH TIPOCTPAHCTBAMHU, PeIKOJIeChs u mycToinn). Kiaccuukamnus Ha 1Ba Kiracca Mo3BOJISIET Ompe-
JENUTh MHJACKC, XapakTtepusyromuid jgecuctocth (McaeB u np., 2009) xak OTHOIIEHHE TUIOMIAIH,

MOKPBITO# JIECHOH PacTUTEIBHOCTRIO, K 00miei miomiaau: D = df/S, roe D — necucrocts; df — mmo-

2 2
11a/lb, MOKPHITas JIECHON PacTUTENBLHOCTHIO, M ; S — o0mias miomaas Tepputopun, M . [ns ycra-

HOBJIEHHS CBSA3M MEXIY MHIEKCOM, XapaKTEPU3YIOIIUM JIECUCTOCTh U TEMATHUYECKON Pa3HOCTBIO
MUKCEJIOB, ObLIa MpoBeeHa KiaccuuKaims cepund cHUMKOB Landsat u ux ¢gparmenrtoB Ha 2, 4, 6
kiaccoB. [lpu pacuere TemaTnueckoil pa3HocTH ObUIa ONpeAeseHa Pa3HOCTh MEXy MOJKJIACCaMU.
[Ipu knaccudukanuu Ha 4 Kjacca MojaydaeTcs mapa pasHocTed (pa3HoCcTh Mexay 1 u 4 psijaoM Te-
MaTUYECKON Pa3HOCTH M Pa3HOCTb MeXAy 2 u 3 psipoM). [Ipu sTom cymMma IByX pa3HOCTEW paBHA
pasHOCTH MpH KiIaccupuKauu Ha aBa kiacca. [Ipu knaccudukanmy Ha 6 mIecTh KJIacCoB MOTy4Ya-
I0TCSA JIBE Maphl pa3HOCTe. B pe3ynpTaTe aHanm3a mporecca JIeCOBOCCTAHOBICHHS ObUIH YCTaHOB-
JIEHBI CIIEIYIOUIME 3aKOHOMEPHOCTH M3MEHEHUS MHIEKCA, XapaKTEPU3YIOLIEro JIECUCTOCTh U Pa3HO-
CTH MEXAY KJacCaMHM TEMaTU4YE€CKON Pa3HOCTU ITUKCEIOB:

1. nnekc u3MeHseTcs B IMPOKUX Ipenenax B auanazoHe ot 0 no +1. IIpu 3ToM CHHXPOHHO
M3MEHSETCS MOKa3aTelb TeMaTUYECKO pasHOCTH MexXay 1 U 2 KinaccaMu NpH Kiaccuukanuu Ha 2
kiacca. Ot orpunatenbHbIX 3HaueHuil 10 0 npu 3HaueHusx uHaekca — 0.5. Bee nonoxxurenbHbie
3HAYEHUS] TEMAaTUYECKOW Pa3HOCTU OTMEUEHBI NPU 3HAYCHUSX MHJIEKCA, XapaKTEePU3YIOLIEro JIECH-
ctocTh Beie 0.5.

2. Ilpn BOCCTaHOBIIEHUH JIECOB IOCIIE MOXKapa YBEIUYUBAETCS UHJIEKC JIECUCTOCTH BO BpeMe-
HU U MOKa3aTeb TEMAaTHYeCKOM pasHOCTH Mexay | u 2 kiaccaMu NnpH Kiaccu(UKaluy Ha 2 Kiac-
ca. YeM Oosiee HHTEHCUBHO WJET MPOILIECC 3apacTaHus rapu, TeM 0ojee pe3KO yBEITUYMBAETCS MH-
JIEKC, XapaKTepU3YIOLIUH JIECUCTOCTh U Pa3HOCTh MEKY | U 2 Ki1accaMu.

3. B ciy4ae oTpuuaTeNbHbIX 3HAYEHUH Pa3HOCTH MEXy KJIaccaMU TEMAaTHYeCKOH pa3HOCTH
yBEIMYMBaeTCs pa3dopoc MEXIy J0Jeld CMEIIaHHBIX IMOJKIACCOB M JOJEeH IMOJKIACCOB C MaKCH-
MaJIbHBIMH M MUHMMAJIBHBIMHM 3HAUYE€HUSMH CHEKTPAJIBHON SIPKOCTU MHMKCEJIOB IPH YMEHBIICHUN
MHJIEKCA, XapaKTepU3YIOIIETo JeCUCTOCTh. [Ipyu 3TOM, 101s1 MOAKIACCOB ¢ MUHUMAJIbHBIMU U MaK-
CUMAaJIbHBIMHM 3HAYEHUSMHU CIEKTPAIBHOM SIPKOCTU Bcerja OoJblle JOJIU CMEIIAHHBIX MOJKJIACCOB
(c IPOMEKYyTOUHBIMU 3HAUEHUSMH CIIEKTPAILHON SIPKOCTH MTUKCEIIOB).

4. B cinyuae MoJIOKUTEIbHBIX 3HAUEHUIN Pa3HOCTU MEXKIY KJ1accaMu TEMaTUYeCKOW pa3HOCTH
YBEJIMUUBAETCS pa3dopoc MeXAy A0JeHl CMEIIaHHBIX MOJKIACCOB U J0JieH MOJKIACCOB C MaKCH-
MaJbHBIMH U MUHMMAJIbHBIMU 3HAYEHUSIMU CHEKTPaIbHOW SPKOCTHU MUKCEJIOB C YBEIMYEHUEM HH-

ACKCa, XapaKTCPpU3YIOLICTO JICCUCTOCTDb (OT 05u BBII_HC). HpI/I 9TOM, O0JIs1 CMCIIAHHBIX ITOJKIaCCOB
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BCEraga OouplIe A0JIM MMOAKJIACCOB ¢ MUHUMAJIbHBIMHA WU MAaKCHUMAJIbHBIMH 3HAYCHUAMMA CIICKTpalib-

HOH SIPKOCTH.
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INTERRELATION OF THE FORESTRY INDEX AND THEMATIC DIFFERENCE OF
PIXELS IN MONITORING THE PROCESS OF FOREST RESTORATION FROM FIRE

Y.F. ROZHKOV}, M. Y. KONDAKOVA?

'STATE NATURAL RESERVE" OLEKMINSKY "
’HYDROCHEMICAL INSTITUTE

The use of time series of Landsat satellite images allows tracing the dynamics of reforestation and forest formation. An
assessment of the use of cluster analysis of the distribution of pixels (uncontrolled classification by the ISODATA
method and thematic difference) for monitoring the process of forest restoration from a fire was carried out. The forest
cover index of burning areas is calculated. The relationship between the change in the forest cover index in time and
the thematic pixel difference is considered.

OIIEHKA BJINSTHUSI MEJIMOPATUBHBIX KAHAJIOB HA PACTUTEJIBHBIN
IHOKPOB C UCITOJIB30BAHUEM JIAHHBIX /133

C.I. PYCELIKMIA, J.1O. )KUJIMHCKHUM
UHCTUTYT DKCITEPUMEHTAJIbHOM BOTAHUKU HAH BEJIAPYCHU

B JOKJIaa€ 3aTpoOHYyTa npo6neMa WHBCHTApU3allU U OLCHKU BJIHUAHUA MEJIMOPATUBHBIX KaHAJIOB, PACIIOJIOKCHHBIX B
npeaciax OOJIOTHBIX JKOCHCTEM. HpeHCTaBHeH METOJ I[I/ICTaHIlI/IOHHOf/'I OLCHKH JIOKAJIbHOTO BJIMAHHA KaHAJIOB Ha
paCTI/ITeHLHLII‘/'I IMOKpPOB, OCHOBAHHBIM Ha BBISABJICHUN H3MEHYHMBOCTH PaCTUTCIBHOCTU IO TPAAUCHTY PACCTOSAHUA OT
KaHaJa.

AHTpOHOI‘eHHaH TpaHC(i)OpMaI_II/IH OOJIOTHBIX YKOCHUCTEM TIIABHBIM 06pa30M CBsdA3aHa C
OCYMHTCHBHOﬁ Menﬂopauneﬁ, npu I(OTOpOI71 TTTaBHBIM BOSHCﬁCTByIOIHHM (I)aKTOpOM ABIIACTCA
CO3JaHHUC CCETU MCJIMOPATHBHBIX KaHAJIOB. B OonpImMHCTBE CBOEM MCJIIMOPATUBHBIC CCTU
CO3JaBaJIMCh B CECPCAUHEC MPOLIJIOr0 BEKAa M K HACTOAIIEMY BPEMCHH 3HAYUTCIIbHAA 4YaCTb W3 HUX
yTparujiia CBOC XO035ICTBEHHOE 3HA4YCHUC, q)YHKI_II/IOHaJ'IBHOCTL " JOCTYIIHOCTb, U IIO3TOMY, B CBCTC
HapaCTanmeﬁ HpHpOZ[OOXpaHHOﬁ AKTUBHOCTH, BAXHBIM ABJIICTCA BOIPOC HWHBCHTAPU3AIUU U
OICHKU OTPHULATCIBHOI'O BOS,ZIGﬁCTBHSI CYIICCTBYIOIIUX MCEIIMOPATUBHBIX CHUCTEM Ha IMPUPOIHBIC
KOMIIJICKCBI.

I[J'IH HepBI/I‘-IHOﬁ IJ_II/IpOKOMaCIJ_ITa6HOI71 ONCHKHU TCKYLICTO BO3JIEHCTBUSA CYIICCTBYIOIIUX
MCIIMOPATUBHBIX ceTeﬁ, KOTOpada Cy3ujia OBl (I)OKyC BHUMAaHUAd W HaMCTUJIa HTPHOPHUTCTHOCTb

MMpUPOAOOXPAaHHBIX MepOHpHHTHﬁ, I_ICJ'ICCOOGPEBHO HUCIIOJB30BaTb HAaHHBIC OHWCTAHIIUMOHHOI'O
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30HAMpPOBaHMs. Bompocy MX HCIONB30BaHUSA, C ILCJIBIO BBIABICHHA 30H BIUSHUSA KaHAJIOB HA
COCTOSIHUE PacTUTENILHOTO TIOKPOBA, M MOCBAIICHA JaHHas paboTa.

[IpenyiaraeMblii HaMu IIOAXOA, OIMPAETCSA HA CBOMCTBO KOHTHHYAIBHOCTU PaCIpPOCTPAHECHUS
pacTUTENLHOTO MOKpoBa. BoznelicTBUE JOKaIbHBIX BHEIIHUX (PAKTOPOB BHOCHT BO3MYILEHHUE B
€CTECTBEHHOE pACIHpEAEICHUEe KOMIIOHEHTOB SKOCHUCTEMbI, HauOoJjiee 3HaYMMBIM M3 KOTODBIX, B
cllydae BO3JECHCTBUSI KaHAJIOB, SIBISIETCA TMAPOJOTUYECKUN pPEeKUM. V3MeHeHre ruapoIornyecKux
[1apaMeTPOB XapaKTEPU3YETCsl BBIPAXKEHHBIM I'PAIUEHTOM BJIOJIb NEPIEHIUKYIISIPA K JIMHUM KaHaJa,
YTO B CBOIO OUY€pelb OTPAXAeTCs Ha CTPYKType M MPOJYKTUBHOCTU PACTUTEIbHBIX COOOILECTB.
CnenoBarenbHO, TpU  BBIABICHUM HANPAaBICHHOIO M3MEHEHHsS HWHAMKATOPHOIO IIOKA3aTess
COCTOSIHMSI pacTUTENBbHOCTH (MbI Mcnonb3oBasii NDVI) no nuHum nepneHaukynspa K KaHaily, Mbl
MOYKEM TOBOPUTh O €ro BIUSHUM HA DKOCHCTEMY, ONPENEIUTh €ro CHIy M JAAIbHOCTh
pacnpoCTpaHEHHUs.

Takum oOpazoM, onpezaeseHrUe 30HbI BIMSHUS KaHajla B KaKOW-TMOO €ro TOYKe CBOIAUTCA K
YCTaHOBJIEHUIO JMCTAaHUMN BAOJb INPOTUBOIOJOXKHO  HANpPABIEHHBIX MEPHEHAUKYISPOB,
OTJIOKEHHBIX OT TOYKHM KaHajla, Ha KOTOPHIX OTMEUYAETCs] MAaKCUMaJlbHAsl KOPPEISIIMOHHAs CBA3b C
NDVI, npu ycia0Buu OTCYTCTBHS BBICOKON KOPPEJIALUH 110 00BETMHEHHOM JTMHUY MEPIEHIUKYIAPA.

ANTOpPUTM BBIABJICHMS 30H BIIMSHUSA KaHAJIOB IIPEAIIOJIAracT HaJU4YUE BEKTOPHOIO MM pacT-
POBOIO €105l KaHAJIbHOW CETH U BBITJIIUT CICAYIOLUUM 00pa3oM:

1. Terepupyetcst pacTp pacCTOSIHHM 10 00bEKTOB JIMHEHHOW CETH;

2. Jlng KaxIOW TOYKM JIMHEHHOro OOBEKTa ONpPEAENSIOTCS a3uMYThl, YKa3bIBaIOLIHE
HaIpPaBJIEHUS POTUBOIOJIOKHO HANIPABIEHHBIX NIEPIIEHAUKYIAPOB B JAHHOU TOUKE;

3. Jlns Kaxaoro a3uMyTa M3 COOTBETCTBYIOIIMX PacTpPOB IMPOM3BOAMTCS BBIOOpKa BCEX Map
3HAYEHUH Oucmanyusi — uHoukamop B TpeAeNax KOHTypa NpSMOYTOJbHUKA, JJIMHHON CTOPOHOM
OPUEHTHUPOBAHHOTO IO a3UMYTy, W OINHPAIOLIETOCS HA TEKYLIYI0 TOYKY CEPEIMHON KOPOTKON
CTOPOHBI;

4. BriOopka Bcex Map 3HAUEHUH YIOPSIOUYMBAETCS MO BO3PACTAHUIO 3HAUEHUS Oucmanyus U
Ha4YMHAs C HEKOTOPOTO 3aJaHHOTO N (MBI MpUHUMAaNIA paBHBIM 9) 10 N, paBHOTO pazMepy BEIOOPKH C
HEKOTOPBIM IIaroM I, (OpMUPYIOTCS MOABBIOOPKH TMap 3HAYCHHH, U KaXIOW M3 KOTOPBIX
PacCUMTHIBAIOTCS MapaMeTpbl JUHEHHOM anmpokcumanuu (ko3hdUIUEeHT aeTepMUHALUN — ¥ u
YroJI HAKJIOHA JIMHUHU perpeccur — K);

5. Jlucmanmyus, nnua  KOTOPOH I’ OKa3bIBAeTCS MAaKCHUMAJIbHBIM, TPUHUMAETCS Kak
OIIpeeIIsAoNIas 30Hy BIUAHUSA (TPEIBAPUTEIIBHO).

6. Boibopku map Ui KaXJI0M TOYKM 1O OOOMM a3uMyTaM OOBEIUHSIOTCS U JUIsi 3TOU

00BeAMHEHHOM BBIOOPKH TaK e PaCCUNTHIBAIOTCS MTapaMeTPhl TMHEHHON MOJICIH.
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7. Jlist Touek co 3HaYCHHEM r’>0.7 1o OJIHOMY, WJIH r’>0.7 o o6oum azuMyTaM u 1°<0.7 it
OG’bG,Z[I/IHCHHOI‘O HepHeHm/IKyana, 110 COOTBGTCTByIOH_[CMy HaHpaBJIeHI/IIO CTpOI/ITCH OTpGBOK
JUTMHOM, ONIPE/IeICHHOM Ha mare 5 co 3Ha4YeHUeM, paBHbBIM K.

JlnmHa oTpe3Ka MHTEPIPETUPYETCS KaK JabHOCTh 30HBI BIUSHHMS, @ 3HAYCHHE KaK M3MEHEHUE
Ha eauHUIY JUIHHBL ClaeayeT OTMETUTb, YTO HEOOXOIUMBIMU YCIOBUSMH MPUMEHUMOCTH JAHHOTO
MoJIX0/a SIBJISIFOTCSI HEMPEPBIBHOCTh M YCIOBHAS OJHOPOIHOCTH PACTUTEIHLHOTO MOKPOBA B 30HE
WCCJIEIOBAHMS TIPEAINOIAraéMoro BIIMSHUS, IMOCKOJIbKY HAJIMYME PE3KUX CMEH PaCTUTEIbHOCTU

(Harpumep, MUHEPAJIbHBIA OCTPOB CpeAr 00JI0Ta) MPUBOAUT K «OIPaHUYCHHIO» BBIICTISAEMOM 30HBI.

INFLUENCE ASSESSMENT OF DRAINAGE CANALS ON VEGETATION USING
REMOTE SENSING DATA

S.G. RUSETSKI, D.YU. ZHYLINSKI

INSTITUTE OF EXPERIMENTAL BOTANY OF THE NATIONAL ACADEMY OF SCIENCES OF BELARUS

The report concern with a problem of inventory and impact assessment of drainage canals located within bog
ecosystems. A remote assessment method of the canals local influence on vegetation cover based on identifying the
variability of vegetation along a gradient of distance is presented.

VK 504.3;574:528

OIIEHKA HAPYIIEHUI JECHOI'O IOKPOBA CEBEPHOI'O CAXAJIMHA
MHOKAPAMU C UCITOJIB3OBAHUEM ADPOKOCMHUYECKUX METO/10B

P.H. CABMPOB?, B.A. MEJIKWI12, A.A. BEPXOTYPOB?

' ®I'BYH JBO PAH HMHCTUTYT MOPCKOI1 I'EOJIOI'MN 1 TEO®U3NKU
2@Ir'b0Y BO CAXAJIMHCKUI TOCYIAPCTBEHHbBIN YHUBEPCUTET

[IpuBoasATCS pe3ynbTaThl ONCHKH HAPYIICHUH JECHOTO MOKPOBAa MHOTOJICTHUMH NPUPOTHBIMHU T0XKapaMH B CEBEPHOU
yactu Caxanuna, Bkimovatouieil Hormukckuit 1 OXuHCKUNA paiioHbI. 31€Ch TOCIOACTBYIOT JINCTBEHHUYHBIE Jieca, KOTO-
pbl€ B 3aCylUIMBBIE TIEPHOABI 00JaIal0T OYEHb BBICOKOW cTeneHbio ropumoctu. B necax CeepHoro CaxasinH 3a Io-
cJelHAEe TPUANATH JIET PErYJSPHO MPOUCXOIWIH TIOXKAPhI, KOTOPBIMH, MO JAHHBIM JHUCTAHIIMOHHOTO 30HIUPOBAHUS,
YHUYTOXKEHA JIECHAsl pPaCTUTEIBHOCTh Ha 18% ee obmieil ruromany.

Jleca Ha octpoBe CaxalliH SBJISIFOTCS TOCIOJICTBYIOIIMM TUIIOM PACTUTEIBHOCTH, U3 KOTOPBIX
okoJ10 80% coCTaBIIAIOT XBOWHBIE Jieca. 3a CBOIO MHOTOJIETHIOIO HCTOPUIO Pa3BUTHS TaeKHbIE Jieca
pEeruoHa peryJsipHO MoABEPraiuck jJecHbIM noxkapaM. C 1945 roga, korjna Hayaiu NpoBOJUTH YUET
JIeCHBIX Mo>kapoB Ha CaxaynHe, 110 HAcTOsIIEe BpeMsl IPOU301LIO Ooiee 6 ThIC. BO3TOPaHUM 1 MU
ObLTO0 TIpoiIeHO okoJio 25% momanu rocieconna (Cadupos, Cadbupona, 2011). 3a mocnennue
MOJIBEKA JIECHBIC MTOKaphl TIPOMCXOIIIIH, TIIaBHBIM 00pazom, Ha CeBepHoM CaxaiimHe, B COCTaB KO-
Toporo BXoJaT OxuHcKkuil 1 Horimukckuii paifoHbl ¢ 0IHOMMEHHBIMU JIECCHUYECTBAMU.

['ocnoacTByrOIIIEE TOJOKEHUE CPEU JIECHONU PAaCTUTENFHOCTH B CEBEPHOW YacTH OCTpOBa 3a-

HUMAIOT JINCTBEHHUYHUKH, chopmupoBanubie u3 Larix cajanderi Mayr. Tak, 1051st TMCTBEHHUYHBIX
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secoB B OXHHCKOM paitoHe gocturaer 70% J1econoKpbITOr Mmiomand, a B Hornmmkckom paiione —
64%. TemHOXBoOIiHBIC Jieca ¢ qoMmuHupoBanueM Picea ajanensis (Lindl. et Gord.) Fisch. ex Carr.) u
Abies sachalinensis Fr. Schmidt, 3anumaror 12% necomnokpbiThix 3emenb B OxuHckoMm u 28% — B
Hornukckom paitonax. Kamenno6epesoBasi ¢popMmalusi B IByX paccMaTpUBaeMbIX pailoHax MOKpPHI-
BaeT HEOOJIbIINE MJIOWAAN U cocTaBisieT o 2% ux necHoro ¢onxaa. Ilpu 3ToM mocie necHbIX Mo-
’KapoB 4acTo HaOJII0IaeTCs paclIMpeHne TUIOIaAel KaMEHHOOCPE3HIKOB 33 CYET CTOPEBIINX JIHCT-
BEHHUYHBIX WM TEMHOXBOWHBIX JiecOB. OCHHOBBIE U 0e100epe30BbIe Jieca B CEBEPHOW YacTH OCT-
pOBa BCTpEUalOTCs JUIlIb pparMeHTapHO, OOIIast TUIOMIAAb UX He MpeBbimaeT 1,5% JeconoKphIThIX
3emens. Dopmarius KeapoBoro ctianuka B Hormukckom n1 OXMHCKOM paiioHax 3aHUMAeT, COOTBET-
CTBEHHO, 5 U 13% J1ecOnOKPHITOM TIOMIAIH.

Takum oOpa3om, B ceBepHoil yactu CaxajauHa B PAaCTUTEILHOM IOKPOBE T'OCHOJCTBYIOT
XBOMHBIE Jleca U3 JUCTBEHHUYHOM, MUXTOBO-EJI0OBOM U KEeIPOBOCTIIAHUKOBOM (opMaluii, cymmap-
Has omaap Kotopsix B Hormukckom paiione coctasisier 649047 ra unm 97% MNOKPBITHIX JECOM
3eMenb, a B OxuHckoMm — 792858 ra (95%). CnoxuBiiasicsi CTpyKTypa JIECHONH pacTUTEIbHOCTU B
LIEJIOM U IpelonpeesseT YacTOTy U CTENEeHb TOPUMOCTH JIECOB B CEBEPHON yacTu ocTpoBa. llpu
3TOM O0KOJI0 33% necoB OXMHCKOIO palioHa XapaKTepU3YyIOTCS BBICOKOM M OYEHb BBICOKOM cTeme-
HBIO TOPUMOCTH, a B Hornukckom paiione k BeicokuM -1l kimaccam noxkapnoii onacnoctu (Ctapo-
nyMoB, 1966) otHocsaTcs 48% miiomaau JIecoB, OCHOBHAsL YacTh KOTOPBIX MPEICTABIIEHA CYXHUMU
TUIIAMU JIECOB — JIMIIAHHUKOBBIMU U KEJIPOBOCTIAHUKOBBIMU JINCTBEHHUYHUKAMH.

[To nanHbpiM MuHHCTEpCTBA JECHOTO U OXOTHHUYBETO XO3siicTBa CaxalnnHCKOW 0o0nacTu 3a
nociennaue 30 JeT B KaKIOM M3 YKa3aHHBIX paiioHOB mpousouuio 6oiee 400 noxapos. Haubonee
KpYIIHbIE JIECHBIE MOKaphl ponsouuid B 1989, 1998 u 2004 rr.

HccnenoBanmne kocMuueckux n3odpaxenuil repputopun CesepHoro CaxanuHa, IOTyYEHHBIX
co ciytHrKOB Terra u Landsat B mepuoza ¢ 1998 no 2018 r., ¢ mocneayroumm KapTorpadhupoBaHu-
em necHoro mokposa (Baptanes, Epros, 2001; Cabupos, Menkuii, 2006; Lessel, Ceccato, 2016)
MTO3BOJIMJIO ONPEJIEINTD, YTO YacThle U MAacIUITAOHbIE MOXKAphl B CEBEPHBIX pallOHaX OCTPOBA MpUBeE-
JIM K CYLIECTBEHHON TpaHC(OpMaIUH JECHON PaCTUTEIbHOCTU U BEChbMa 3HAYUTEIILHOMY yBEIH4e-
HUIO Oe3lecHBIX IuIomaaei. B HacTosee BpeMs Ha paccMaTpUBaeMO TEPPUTOPUM HACUUTHIBACT-
cst okono 419353 ra rapeii, uro cocraBnsier moutu 18% ee oOmieit miomanu. [Ipu 3ToM Ha OTHETB-
HBIX y4acTKaX, MPOMIEHHBIX MOXapaMH, MPOUCXOJIAT HauyalbHbIE CTAJUU IOCIENOKAPHBIX JIECO-

BOCCTAHOBUTEJIBHBIX CYKIIECCHH, TUTONIA/Ib KOTOPHIX B IeioM gocTturaet 52488 ra (2,24%).
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AEROSPACE METHODS OF EVALUATION OF DISORDERS BY FIRES OF THE FOR-
EST COVER OF NORTHERN SAKHALIN

R.N. SABIROV !, V.A. MELKIY 2, A.A. VERKHOTUROV 2

L INSTITUTE OF MARINE GEOLOGY AND GEOPHYSICS OF FEB RAS
2 SAKHALIN STATE UNIVERSITY

The results of the assessment of violations forest cover by long-term natural fires in the of the Northern part of Sakha-
lin, including Nogliki and Okhinsky districts, are presented. Is dominated by larch forest, which in dry conditions have
very high degree of goremote. Over the past half-century, fires regularly occur in the forests of Northern Sakhalin,
which destroyed the woody vegetation to 18%.

VK 630.9

CTPYKTYPA THUIIOB JIECOB KIIACTEPHOI'O YYACTKA «ITAHYbBI» ITIPUPOJAHOI'O
ITAPKA «TBIBA» 11O JUCTAHIIMOHHBIM JJTAHHBIM

AJI. CAMBYY
TYBUHCKUN MHCTUTYT KOMIUIEKCHOT'O OCBOEHUS ITPUPOHBIX PECYPCOB CO PAH

Bonbmas gacte Teppuropuu knacrepHoro ydactka "largsr” (tumomans 49000 ra) mpupoxHoro napka "TwBa" pacmo-
JIO)KEHa Ha 3eMJIIX JIECHOTO ()OHAA TOCYNapCTBEHHOTO Ka3eHHOro yupexieHus PecryOmukum TwiBa "Cyr-Xonbckoe
necandectBo" u "Ak-Jlypyrckoe necHudecTBo" (28454,0 Tta). B pacTHTEIHHOM MOKPOBE YETKO MPOSBISIETCS BEPTH-
KaJbHasl TOSICHOCTh, HA KOTOPYIO HaKJaJbIBacTCs BIMSHUE 30HBI cTeneil. Ha ee ¢opMupoBaHue Oka3bIBaeT BIHMSHUE
TYMUIHBIA KIUMaT paBHUH CHOUPH U apuAHBIN KOTIOBUH MOHTOMMH. B BepTHKANbHOM pacpoCTpaHEHUH PACTUTEIN b-
HOCTH OTPOMHYIO POJIb UI'PAIOT HHBEPCHU TEMIIEPATyp, CBOHCTBEHHbIE palOHaM ¢ KOHTHHEHTAJIbHBIM KiIuMaToM. Pac-
TUTEIILHOCTH KJIacTepa HauMeHee H3MEHEHa aHTPOIIOT€HHBIM BO3/ICHCTBUEM.

B pesynbrare nccnenoBaHus pacTUTEIBHOIO MOKPOBA KilacTepHOro ydacrtka «lllanusn» B me-
puon 2015-2018 rr. Ha OCHOBE WHTEPIIPETAIIMHA MaTEPUAIOB JUCTAHIIMOHHBIX ChEMOK ObLIa BBISIB-
JICHA CTPYKTYpPa OCHOBHBIX THIIOB JICCOB:

I/IpHCOBO'SHaKOBLIfI (8,6 %) 3aHUMACT CPCAHUC YaCTU 3allaAHbIX W FOr0-3allaIHbIX, HUKHHC
YaCTH KPYThIX CCBCPHLIX CKIIOHOB, ITOJIOTUC HJJICI‘;I(I)BI CCBCPHBIX, BOCTOUYHBIX U 3allaIHBIX CKJIOHOB,
OOpallleHHBIX K Y3KMM MEpUJMaHAIbHBIM MEXIOpPHBIM JienpeccusM B TyBHHCKYIO KOTJIOBHHY Ha
BbicoTe 900-1700 M HYM. TlouBa ropHas 1epHOBasi, TOPHO-JIECHAS cepast OT JISTKOCYTITHHUCTON JI0
cpeanecyrnuuuctol, I11-V knacc 6onurera. Bo3oOHOBIEHNE YI0BIETBOPUTENBLHOE UITH Cl1ab0oe COo

CpC,Z[HCﬁ TYCTOTBI TOAJICCKOM, ITOJABCPIKCHO CHIILHOM HaCT6HIHHOﬁ Harpyske. HOKpOBI 0COKa, UpHuc,

MSATIIMK, OBCSTHUIIA, IPOCTPEII, BEPOHHKA, TAMO(EeBKa.
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Wpucoso-paznorpasubiit (11,9 %) umeer HanbombIee pacnpocTpaHEHUE U 3aHUMAET JHHINA
riy0okux OajoK B MOJOCE JIECOCTENHBIX XOJMHUCTHIX npearopuii Ha Beicore 900-1000 M HYM.
ITouBsI cephle necHbIe cynecyanble cBexue, |1-1V knacc Gonurera. Y 10BI€TBOPUTENBHBIN TOAPOCT
C peAKUM MOJUIECKOM, HCIBITHIBAIOIIUM MAacTOUIIHYI0 Harpy3ky. IlokpoB rycroii: upuc, Kocrep,
0COKa, KOCTSIHMKA, BEIHHUK.

3eneHOMONIHO-0aryIbHUKOBBIN (21,9 %) 3aHMMaeT HUXKHHUE IIOJIOTUE YacTU KPYThIX 3amaj-
HBIX U BEPXHHUE TMOJIOTHE YaCTH CeBepHBIX CKIOHOB Ha BbicoTe 1000-1500 M HYM. Ilousa ot rop-
HO-Ta€KHOW KHUCJIOW HEOIOJ30JICHHOW CPEIHECYTJIMHUCTOU 10 TOPHON MEP3JIOTHO-TACKHOU TOP-
(bsiHECTO-TIeperHOWHON Jierkocyriauauctol, |l1-V xnacc Gonurtera. IlompocT cnaOwiid, MOAJIECOK
penxuii. [TokpoB cpeHeli TyCTOTH: 6aryIbHUK, OpyCHUKA, TOTyOHKa, 3eTICHBIC MXH.

PaznotpaBHO-OpycHHUHBIN (22,7 %) 3aHMMAET CEBEPHBIC YAaCTH KPYTHIX 3alaJHbIX, CPEAHHE
KpYTbIE YacTU CEBEPHBIX U CPEIHEKPYThie ceBepHbIe CKIOHBI Ha BbicoTe 1500-1700 M HYM. Ilou-
BBl JICPHOBBIC HEOMOJ30JCHHBbIE WM C1a00 OMOJ30JICHHBIE JIETKOCYTJIMHUCThIE cBexwue, |-
V kiacc 6oHurera. braronaaexxHblil HOAPOCT € TYCTHIM MOJIECKOM U HAllOYBEHHBIM MOKPOBOM U3
OpyCHUKH, BEWHUKA, MAWHUKA, TPYIIAHKH, OBCSHHIIBI, MSATIIHKA.

PononennponoBo-0pycuuunbiit (12,1 %) 3aHrMaeT ceBepHbIE CKIOHBI KPYThIX rpeOHel rop u
BEPXHHME YAaCTU KPYTHIX IOTO-3amaJHbIX CckiIoHOB Ha BbicoTe 1700-2100 M HYM. IlouBa ropuas
JIepHOBAasi HEOIIO/I30JICHHAs MAJIOMOIIHAsL WK ckeneTHas, 1V—-Va kiacc 6oHuTera. Y 10BIETBOPH-
TEJBHBIN, pexe CIadblif MOAPOCT C MOUIECKOM cpeaHel rycTorsl. [lokpoB: OamaH, OpycHHKa, 0CO-
Ka, MSATJIMK, UPUC, BEPOHHKA.

3eneHomMouIHO-0anaHoBbIN (10,9 %) 3aHMMaeT KpyThle MPUBEPIIMHHBIE YaCTH, BEpXHUE I1O-
JIOTHE YacCTH, CEJUIOBUHBI M X TOJOTHE YaCTH CEBEPHBIX CKIOHOB Ha BbicoTe 2000-2100 M HYM.
[TouBa OT TOPHOM JETKOCYTIIMHUCTOM 10 MEP3JIOTHO-TA€KHON TOP(SIHUCTO-TIEPETHONHON CYTIMHU-
croii, V-Va knacc 6onutera. [logpoct cnaOsblif, pexe yIOBIECTBOPUTENBHBIN ¢ PEAKUM MOIJIECKOM.
IToxposg: 3eneHble MxH, charuym, 6ajaH, 31aku, OpycHHUKa, OaryabHUK.

Hpyrue tunsl jieca cocTaBisitoT 11,9 % (31makoBo-kaparaHOBBIA OCTETHEHHBIX FO’KHBIX CKJIO-
HOB,  PEIKOTPAaBHO-3JIAKOBBIMH, JIOJITOMOIITHO-0aryJIbHUKOBBIH, MSATIAKOBBIH, OCOYKOBO-
BEHHUKOBBIN, CpPHUKOBBII Ha MEP3JIOTHBIX IOYBAX JENpeccuil, OpyCHUYHO-POIOACHIPOHOBHIMH,
HMPUCOBO-0COYKOBBIN, TOJMHHBIN.

[TokperTeie ecom 3emim JiecHoro (ouma [laronapckoro nmecxo3a cocrabistoT 80,6 %. He
MTOKPBITBIC JIECOM cOCTAaBISIOT 3,8 %, B TOM uucie: penunbl — 1 %, rapu U MOruoIme jJecoHacax-
nenus — 2,4 %, Beipyoku — 0,2 % u nporanunsl — 0,2 %. Henecusie 3emnu — 15,5 %.

Cpennuii kacc 6onutera no Bcem nopogam — 1V,3. Haubonbiee pacnpocTpaHeHHe UMEIOT
Hacaxaenus |11 xknacca 6onurera — 20,3 %, IV — 36,2 %, u V — 28 %. Cpenuss nomuora 0,59. Hus-

komnosiHoTHBIE Hacaxaenus (0,3—0,4) cocrasnstor 13,4 %, ¢ momHoramu 0,5-0,7 — 76,9 %, 0,8 u
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Bbiie — 9,7 %. Ilo mopogHoMy cocTaBy (IJIOLIaAM W 3amacy) MpeoOsiaaloT XBOMHBIE MOPOIbI
(90,2 %), B TOM umcie nucTBeHHUIAa — 65 %, keap — 26 %. 1o Bo3pacTHO CTPYKTYpe APEBOCTOM
npencrasiensl: |-l kmaceer Bo3pacra — 11 %, -1V — 35,2 %, IV — 10,1 %, VII-VIII - 26,3 %,
IX—X — 13,2 %, u Xl knacc Bo3pacta u Bbie — 4,2 %. B TMCTBEeHHUYHBIX HACAXKACHUAX MTpeobIia-

JAr0T MPHCIIEBAOIIAs U CIiejias rpyma Bo3pacta (61,4 %).

HWccnenoBanus BoinonHeHs! npy noaepxkke PODU Ne 18-44-170001—- «p_an».

THE STRUCTURE OF THE FOREST TYPES OF CLUSTER PLOT "SHANCHY™"
NATURE PARK "TYVA" USING REMOTE SENSING DATA

A.D. SAMBOU
TUVAN INSTITUTE FOR THE EXPLORATION OF NATURAL RESOURCES SB RAS

Most of the territory of the cluster site "Shanchi "(area 49000 ha) of the natural Park™ Tuva "is located on the lands of
the forest Fund of the state state institution of the Republic of Tuva "Sut-Khol forestry"and "AK-Durug forestry"
(28454.0 ha). In the vegetation of the pronounced vertical zoning, which is the influence of the steppe zone. Its for-
mation is influenced by the humid climate of the plains of Siberia and arid basins of Mongolia. In the vertical distribu-
tion of vegetation play a huge role temperature inversions characteristic of areas with continental climate. The vegeta-
tion of the cluster is the least changed by anthropogenic impact.

VIK 621.317.3

MHKPOBOJIHOBL[ﬁ PAJUOMETP JJisd JUCTAHIHUOHHOI'O 30HANPOBAHUSA
HOACTHJIAIOINEHN ITOBEPXHOCTH C MAJIOT'O BECIIMJIOTHOI'O JIETATEJIb-
HOI'O AITIITAPATA

A.B.YBAWUUYUH

®IAOYBO HAITMOHAJIbHBIN NCCJIEJIOBATEJIBCKUI
TOMCKHUU TTOJIMTEXHUUYECKU YHUBEPCUTET

B JAOKJIaAC MPUBOAUTCS OIMMMCAHUE HOBOT'O MHUKPOBOJJHOBOI'O paJruOMETpa, MPCAHA3HAYCHHOI'O U1 UCCIICAOBAHUA JICC-
HBEIX U CEIbCKOXO3IHCTBEHHBIX yl"O,I[PIﬁ. Hcnonp3oBaHue METOAa HYJICBBIX H3M€pGHI/Iﬁ B paSpa60TaHHOM paauomMeTpe
IIO3BOJISIET IMOBBICUTH €T0 YCTOI\/‘I‘H/IBOCTL K U3MCHAIOIINUMCA (PaKTOpaM BHEIITHEH Cpeabl. OpI/IFI/IHaHBHaH KOHCTPYKIHA
pa3pa60TaHHOr0 paanomMeTpa Mo3BOJIACT NMMOHU3BUTDH 3Hepr0n01pe6neH1/Ie " peain30BaTb MYJIbTUCHCKTPAJIbHBIC HCCJIC-
JAOBaHUs C MAJIbIX JICTATCIIBHBIX alllmapaToB ¢ aBTOHOMHBIM IMTUTAHUEM.

Jly1g ipoBeieHUs] aCCUBHBIX AMCTAHLIMOHHBIX UCCIEI0BAaHUM JIECHBIX MAacCHUBOB U CEJIbCKO-
XO3SIMCTBEHHBIX YTOAMNA ¢ O0pTa Majoro GECMUIOTHOIO JIETaTENbHOTO amnmnapara pa3padoTaH MHO-
TOCHEKTPAIbHBIM MHKPOBOJIHOBBIM PaJUOMETp C MOHMKEHHBIM 3HepromnorpedieHueM. Peannso-
BaHHBIM MYJIbTUCIEKTPAIbHBIM MPUHIUI UCCIEOBAHUM MO3BOJISET MOMy4aTh HH(OPMALIHIO O TIY-
OMHHOM CTPYKTYpE HCCIIeAYEeMON MOBEPXHOCTHU 32 OJIMH U3MEPUTENbHBIA LIUKIL.

ITo cpaBHEHUIO C CYIIECTBYIOIIMMH MUKPOBOJIHOBBIMHU paanomerpamu (Camps et al., 2010),
HCIIOJIb30BaHNE METOJa HYJIEBBIX U3MEPEHUI B MPEAIOKEHHOM PaAHMOMETPE MO3BOJISIET IOBBICUTH

YCTOMYHUBOCTh K M3MEHSIOMIMMCS (pakTopaMm BHEHTHEH cpeipl 0€3 TEPMOCTaTUPOBAHUS PATUOMET-

pudeckoro npuemHuka (Yo6aituun u np. 2016). 3T0 NpUBOIUT K YIYUILIEHUIO SHEPronoTpeOieHus
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pazuoMeTpa U MOBbIAET YPPEKTUBHOCTh MPUMEHEHHsI MaJIbIX OECIMIOTHBIX JIETaTeIbHBIX aIla-
paToB ¢ aBTOHOMHBIM [TUTAHUEM B MCCIIEI0BATENbCKUX 3a/1a4ax.

B xiaccuueckux HyneBbix paguomerpax (Filatov et al., 2012) Bo BXOHO# BBICOKOYACTOTHOM
YaCTH UCIOJIBb3YIOTCSI HAIIPABJICHHBIE OTBETBUTEIH, AKTUBHBIE TEHEPATOPBI LIIyMa U NEPEKI0YaTeIn
JUI yIIPAaBJICHUS NEHCTBUEM MOLIHOCTH I€HEPAaTOPOB LIyMa HAa BXOJE PaIMOMETPUYECKOTO IIPUEM-
HuKa. [l MCHoJb30BaHUS B COCTaBe OOPTOBOM ammapaTypbl MajbIX OCCIMIOTHBIX JIETATEIbHBIX
anmaparoB Moo0Has CTPYKTYpa SIBJISAETCS M30BITOYHON — YBEIMYMBACT Pa3Mephl U Maccy U3MEpH-
TeNbHOro npubopa. s pemeHus 3Toi nMpoOieMbl IPEIJIOKEHO HCIONb30BaHUE CHELMATU3UPO-
BaHHBIX OINOPHBIX I'€HEPATOPOB HU3KOTEMIEPATYpPHOI'O IIyMa Ha OCHOBE KOMOMHMPOBAHHBIX aK-
THUBHBIX HCTOYHUKOB, YTO MO3BOJWJIO YIPOCTUTh BXOJHYIO BBICOKOYACTOTHYIO YacThb 1O YPOBHS
MOJYJIALIMOHHBIX PaJOMETPOB.

OTnu4uTeIbHOM OCOOCHHOCTBIO MPEATIOKEHHOTO MHKPOBOJHOBOTO pPaJHOMETpa SBIISIETCS
YIPOLIEHNE HU3KOYACTOTHOM M3MEPUTEIHHON YacTH 3a CUeT OTCYTCTBUS aHAJIOro-Iu(ppoBOro mnpe-
obpasoBatensi. Vcronb30BaHHBIM MPUHIUI YPaBHUBAHUS BOJIBT-CEKYHHBIX IUIOIIAZICH H3Mepsie-
MBIX CUTHAJIOB OCHOBBIBAETCS HA M3MEPEHUHU OINOPHOTO CUTHAJIA MACCUBHOI'O IE€HEpaTropa IIyMa C
MNOTEHIMAJIOM OOIIEH MUHBI 0 MPUHIMITY IPOCTOrO CpaBHEHHs. DTO MOJIXOJ MO3BOJSET UCIONb-
30BaTh KOMIIapaTop HYJs B Ka4eCTBE yCTPOICTBA MpeoOpa3oBaHUs aHAJIOTOBOI'O CUTHANA B LUppo-
BOH KOJ. 3a70KEHHBIN MPUHIMUIT YPABHUBAHUS SHEPIHUH U3MEPSIEMOr0 CUTHaIA MPU TOMOLIH OIop-
HBIX UCTOYHMKOB ILIIyMa MO3BOJIET JIMHEHHO CBA3aTh CUTHAJl aHTEHHBI CO CKBaXXHOCTBIO MEPUO/IU-
YECKOW MMITYJIbCHOM I1OCJIE0BATEIbHOCTH, OCYILECTBISAIONIEH yIIPaBIeHNE IPOLECCOM ypaBHUBA-
Hus. Ha paspaboTaHHOM paguomeTpe NMpoBeAeHa cepus JIaOOpaTOPHBIX MCHBITAHUN IO OLIEHKE
(GIYKTYyallMOHHON 4yBCTBUTEIBHOCTH U YCTOMYMBOCTH K U3MEHSIOIMMCS (hakTopaM BHELIHEH cpe-
Ibl. Pe3ynbTraTtel M3MepeHuil nokasaiu, 4to (QUIyKTyallMOHHAs YyBCTBUTEIBHOCTh pa3pabOTaHHOIO
pazvoMeTpa HaXOOUTCS Ha YPOBHE CYIIECTBYIOUIMX CTAallMOHAPHBIX PaJUOMETPHUYECKHX CHUCTEM.
Bnusiaue n3MeHsonmxcst GakTopoB BHELIHEH cpefibl (TeMIlepaTypbl) MUHUMU3UPOBAHO 10 YPOBHS
€IMHUIl MIPOLEHTOB OT BEJIMYMHBI U3MEPSEMOro TUHAMHUYECKOIO JHana3oHa BXOJHBIX HIYMOBBIX
Temneparyp. Peann3zoBaHHBIA MPUHIMI MYJIbTHCIEKTPAIbHBIX U3MEPEHUN IO3BOJISIET HCIONb30-
BaTh NPEAJIOKEHHbI MUKPOBOJIHOBBI paMOMETP B KaueCTBE OCHOBBI Il CO3JIaHHUs OOPTOBBIX
MHUKPOBOJIHOBBIX T'MIIEPCIEKTPOMETPOB, IMO3BOJSIONIMX MPOBOAUTH HUCCIENOBAaHUSA B JECATKaX MU
COTHSIX CHEKTPaJIbHBIX TMANIa30HOB.

B nHacrosimee Bpemsi mpOBOAMTCS ONTHMHU3ALMS MaccorabapUTHBIX HapaMeTpOB aHTEHHOM
CUCTEMBI I MPOBEAECHHUS JIETHBIX UCHBITaHUM. Vcronb30BaHne NPEAIOKEHHOTO PaluOMETpa Oue-
BHUJIHO HalJIET CBOE MECTO B 33/1ayaxX 3KOJOTMYECKOTO MOHUTOPHUHIA JIECHBIX MAaCCUBOB M CEJIbCKO-
XO35MCTBEHHBIX YrOJINM, OLIEHKE MHTETPAJIBHON BJIAYKHOCTH MOJCTUJIAIONIEN TOBEPXHOCTH, UCCIIE-

AOBaHWH MHTCHCHUBHOCTHU IMOAINOBEPXHOCTHOTO T'OPEHUA U APYTHUX aAKTYaJIbHBIX 00nacTax.

97



Hccnenosanue BBIOJIHEHO 3a CYET TpaHTa Poccuiickoro HaygHoro ¢onga (mpoekt Ne 18-79-00045).
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NEW MICROWAVE RADIOMETER FOR EARTH REMOTE SENSING BY SMALL UN-
MANNED AERIAL VEHICLE

AV.UBAYCHIN
NATIONAL RESEARCH TOMSK POLYTECHNIC UNIVERSITY

The report describes the new microwave radiometer intended for the study of forest and agricultural land. Using the
method of zero measurements in the developed radiometer allows to increase its stability to changing environmental
factors. The original design of the developed radiometer allows to reduce power consumption and to implement multi-
spectral studies from small unmanned aircraft with autonomous power supply.

VJIK 630.

MOHUWUTOPHHI JTEKAPCTBEHHBIX PACTEHHI JIECOB METOJIAMH ADPO®O-
TOCBEMKHA U KOCMHUYECKO CbEMKH

H.B. ®AJIEEB %, T.H. CKPBIIIHILIbIHA 2, B.M. KYPKOB % B.A.JIEBEJIEB *

' @I'BHY BCEPOCCUICKUIT HAYYHO-UCCIIEJJOBATEJILCKUI THCTUTYT JIEKAPCTBEHHBIX U APO-
§ MATUYECKUX PACTEHUIA (BUJIAP)
2 ®I'BOY BO MOCKOBCKU TOCYIAPCTBEHHBIN VHUBEPCUTET I'EOJIE3UU Y KAPTOTPA®UU (MU-
UT'AVIK)

Mmnorue BUABI ACPEBBEB ABIAIOTCA JICKAPCTBCHHBIMH PACTCHUAMU U B MCAULMHE IPUMCHAIOTCA UX YaCTH. I[J'I?[ ancK-
BaTHOU XapaKTCPUCTUKH JICCHBIX 6I/IOHCH030B H€O6XO,I[I/IMO OIpCACIICHNE BBICOTHI ACPEBLEB U IIOIAAN COO6H.[CCTB. B
HameM HMCCJIICIJOBAHUHN HMCIIOJIb30BaHa KOM6I/IHaHI/I${ Pa3INIHBIX METOAOB BBICOKOACTAILHOTO JUCTAHIIMOHHO 30HIMUPO-
BaHUA (B TOM YHUCJIC, JIAa3€PHOEC CKaHI/IpOBaHI/Ie) JUTA JIOKaJIn3allu KOHKPETHBIX BUI0B JCPEBLHEB, UX MMOAPOCTA, 4 TAKKE
OIIPEACIICHNA UX BBICOTHI, IJIOIIAAN 6I/IOHCHO3OB 1 OMOMACCHI 110 BEICOTHBIM XapaKTCpUCTUKAM.

OfHMM M3 KJITFOYEBBIX TAPAMETPOB IKOCHCTEM SIBIISICTCS X OMoMacca (HaKOIICHUE YTiepoa,
3amac BOJbI, U T.1.). MHOTHE BHJBI JIepeBbeB (Oepe3a OoponaBuaras, Ay0 depenrdarbii, TOMOJb,
NMUXTa cuOUpcKasi, psOMHAa OOBIKHOBEHHAs, COCHA OOBIKHOBEHHAs) U KYCTapHHUKOB (OOSIPBHIIIHUK,
KOCTEP) SBISAIOTCS JIEKAPCTBEHHBIMU PACTEHUSIMU U B MEMIIMHE TPUMEHSIFOTCS MX YacTHU — JIUCThS,
MOYKH, IJIO/IBI, KOpa, COK, dpupHbIe Macna, cMona (kuBuiia). Kpome Toro, nepeBbs sSBISIOTCS Cy0-
CTpaTOM JIJIi POCTa TPUOOB, MHOTHE W3 KOTOPBIX SIBIISIOTCS JICKAPCTBCHHBIMU (dara, Oepe3oBas
ryOKa, IMCTBEHHUYHAsI TyOKa, IIMUTAKE U Jp.).

Jlnis onpeneneHuss OMOMAacChl IePEBhEB U KYCTAPHUKOB OJHUM M3 BRXHEWUINUX MOKa3aTeneit

SIBJIIETCS UX BBICOTA M IUIOIIAAb MX COOOIIECTB.
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[Ipn wucmonb30BaHUM AMCTAHIMOHHBIX METOJIOB 30HIMPOBAHMS JIECHBIX OHOILIEHO30B MBI
CTaJIKUBaeMcs ¢ psiioM rpobisieM. Cpeair HUX: BBIACTICHHE TPAHUIL JIECHBIX OMOTOIMOB B CMEIIAHHBIX
necax, u3-3a OOJBIION TPYIOEMKOCTH MHTEPAKTUBHOTO BU3YaJIbHOTO Jemu(prpoBanus (ApXUIIOB
u ap., 2014; Haijian and Changshan, 1991); yuer BiusHus penbeda npu OnpeaeIcHHH BHICOTHI Je-
PEBBEB IUCTAHIIMOHHBIMU METOJaMH (CII0KHOCTh BBIJICICHUS PEalbHOTO pesibeda, KOTOPhIH CKPBIT
10JT KPOHAMU JICPEBbEB); BHICOKHE TPEOOBAHUS 1O KAaYECTBY a’dpOPOTOCHUMKOB (JIeTanu3anus, oT-
CYTCTBHE CMa3a N300pakeHHsI, CBETOTCHEBass 00CTaHOBKA).

B namem uccnenoBaHuy UCNOIb30BaHA KOMOMHALIMS PA3IMYHBIX METO/IOB BBICOKOIETAIbHO-
ro JMCTAaHIIMOHHO 30HJIMPOBAHUS JJIs JIOKAIU3AUN KOHKPETHBIX BUIOB JIEPEBHEB, UX MOJIPOCTA, a
TaKXe OMPEACTICHNS UX BBICOTHI U OMOMACCHI 110 BHICOTHBIM XapaKTEPUCTUKAM.

OOBEKTOM HCCIIEOBAHUS SIBJISIIOTCS JIECHBIE COOOIIECTBA HA TEPPUTOPUU 3a0KCKOTO T'eOIo-
murona MUNTI'AuK B 3aokckom paitone Tynbckoit o6mactu. Ha Tepputopun reomnoiurona mnpe/-
CTaBJIeHbI pa3ianuHbie Gopmbl perbeda (B qonuHe pek Oku u CKHUTH) — MepeceueHHbI penbed ¢
HAAMONMEHHBIMU TEppacaMH U OTOJI3HEBBIMHU CKJIIOHaMH, oBparamu (Paxees u ap., 2016). Dta tep-
PUTOpPHUS OTHOCHUTCS K IO/I30HE I0KHOM TalTH M OOJIBIIIMHCTBO JIECOB 3/1€Ch MPEACTABICHBI BTOPHY-
HBIMU JIecaMU (OCHMHHHUK O€pe30BbIi, OCHHHUK COCHOBBIN, Oepe3HsK (IMOapOCT), OEpe3HsIK OCHHO-
BBI{, OCHHHHK, UBHSK TTIOMMCHHBIN).

Ha nannyio TeppuTopvio MMEIUCH JaHHBIE BO3AYIIHOTO JiazepHoro ckanupoBaHusi (BJIC)
2012 Leica RS-150, marepuainsl chemku ¢ BBC pa3ubix ce3onoB roja (amnpens 2016 r., utonb 2015
r.) Bce marepuainbl OblTH MPUBS3aHbI IO HA3EMHBIM OTIOPHBIM JIaHHBIM B €AMHYIO CHCTEMY KOOp-
auHat (WGS 84/UTM 37N). ®otorpammerpudeckas 00paboTKa JaHHBIX MPOU3BOAMIACH B CHCTE-
max Photomod 6 u AgiSoft Photoscan. Jlns ananu3a nanHbix ucnoib3oBanack [IC Maplnfo 16
Pro.

ITocne ananu3za ganuabix BJIC Ol nonydens! nudpossie Moaenu penseda (LIMP) mox nec-
HbIM TOKpoBoM. [lo nanHbIM jeTHell aspodorockemku ¢ BBC (utonp 2015 r.) 6buta moctpoeHa
g poBasi MOJIENb TIOBEPXHOCTH MO0 KPOHAM JEPEBHEB U BEPXYIIKaM TPABSHHUCTHIX pacTeHUi (pas-
Mmep niukcens — 0,5 m). [o pesynpraTam Becenneit cbemku ¢ BBC (ampens 2016 1.) B crepeopexume
Obu1a BhINOJIHEHa Bepuukanus TouHocTd [IMP — npoBeeHbl KOHTPOJIbHBIE U3MEPEHHSI BBICOT Jie-
peBbeB U AU depeHraIis XBOMHBIX 1 JTMCTBEHHBIX TOPOJI IEPEBHEB.

Tak Kak I OTpeesieHus MOPOTHOTO COCTaBa JACPEBHEB M MX OMOMACCHI BAYKHO BBIYJICHUTH
WX BBICOTHBIE TPaJIallli¥, TO ObUIO BBIMOJHEHO BhIUMTaHUE Mojenei moBepxHoctu u LIMP. Tlo mo-
JY4eHHOM MaTpHlle Pa3HOCTHU BHICOT MPOM3BOIMIACH BBICOTHAS KiacCU(UKALUS PACTeHUH U Kap-
TUPOBAHHE I'PAaHHI] KOHKPETHBIX JIECHBIX COOOIIECTB 10 MOPOAHOMY COCTABY.

B pesynbraTe mpoBeneHHBIX HCCIEIOBAHUN YAaJOCh BBIICIHTH OOJIACTH JIPEBECHOW pacTH-

TEJIbHOCTH PAa3JIMYHON BBICOTBHI M OMPEAECIUTH IUIONIAAN UX MpouspacTtanus. [lnomanu onpenens-
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JIUCh TIO KOJIMYECTBY M pazmepy stueriku (0,25 M) MaTpuilbl pa3HOCTH BBICOT. Takum o0Opa3om, mo-
JYYUITUCH CIIEYIOUIUE BEJIMUMHBI: TOJIPOCT AepeBbeB 2,5-10 m -136370 M (10,24%), nucTBEHHBIN
nec 10-28 M 779355 M (58,72%), cocHoBeIi Jec 28-38 M -159804 M? (11,99%). Cpenmsisi mwIoT-
HOCTh Oepe3Hsika — 86 jepeBbeB Ha | ra (Iiomaas npoeKuu KpoHsl 1 pepesa — 15 - 20 MZ); JI0T-
HOCTb COCHOBOT'O CMEILIaHHOTO Jieca — 29 coceH Ha | ra (momaab NpoeKuuu KpoHsl 1 nepesa — 25
M2).

Harnee, mo crepeon300pakeHUsIM JICTHEH M BECEHHEH ChEMKHU OBLI ONpeAeNieH BUIOBOU CO-
CTaB JIPEBECHOW PACTUTEIbHOCTU B BBIACNEHHBIX yyacTkaX. [IpucyTCTBOBaiM cienyrOIINe BHJIbI
nepeBbeB: Oepe3a OopojaaBuaTasi, OCMHa OOBIKHOBEHHAs, COCHa OOBIKHOBEHHAs, €JIb eBpoIlelicKas,
uBa.

JJiss TpOBEpPKM TOYHOCTH M JIOCTOBEPHOCTH BBIYMCICHUH, BHICOTA PACTUTEIBHOCTH ObLlIa TaK
e m3MepeHa B crepeopekume (B cucreme Photomod 6) B koimuectBe 3000 usamepenuii. Takum
oOpa3om, emie OAHMM CIocoOOM Oblia ompeneieHa Ouomacca JepeBbeB. PasHOCTh ompeneneHus
JIBYMSI METOJJaMU COCTaBMJIA 10 BU3YaJIbHBIM KOHTPOJbHBIM u3Mepenusm 0,5-1,5 m. Ilomyuennas
pasHocTh B 3 — 5 % SBIIETCS TOIMYCTUMOM OIIMOKOH /ISl yueTa OMOMacchl IPUPOAHBIX OMOTOIOB.

Jlna ompenenenuss OMomMacchl JIECHBIX OHMOTOIMOB OBUIO HCIHOJIB30BAHO HECKOJIBKO METOJOB
JUCTAHIIMOHHOTO 30HIUPOBAHUS — BO3YIIIHOE Ja3epHOE CKAHUPOBAaHUE, pAa3HOBPEMEHHAs CheMKa C
BBC. OOmas obcnenoBanHas IJI0MIAb JECHBIX coobmiecTB coctaBmia 107,5 ra, U3 HUX, MOAPOCT
nepeBbeB - 10,24%, muctBenHbIi jec - 58,72%, cocHoBbIl jec - 11,99%. I[lnomaau necHpx 6uoTo-
OB ONpenesIUCh 10 pa3HocTd BbicoT [IMP u IIMII u BepudHUIIMpOBaAIHNCH MO CTEPEOU300paXKe-
HusM, nonydeHHbIM ¢ BBC. bruomacca Berumncnsanaces AByMsi cnocobamu — pasHuia cocrasuna 12 %.

Mertoa onpeneneHus OMOMACCHI 0 CTEPEOU300PAKEHUIO SIBISIETCS BBICOKOTOYHBIM U O0OBEK-
THUBHBIM, HO TpeOyeT JAOMOJIHUTENBHOIO 000py10BaHuUs, IPOrPAMMHOI0 OOecrieueHusl U KBaauQu-
[IMPOBAHHBIX CHEIHATUCTOB. Torna, Kak UCIOIb30BaHUE METO/Ia CPAaBHEHUS MATPHUIl BHICOT (pelb-
eda 1 pacTUTEIHLHOTO MOKPOBA), TAET BO3MOKHOCTh aBTOMATU3AlMU U YIPOIICHUS BBITOTHSIEMBIX

pabor.
HccremoBanue BBIMONHEHO B pamMkax BoimonHenuss HUP roczananns ®TBHY BUJIAP (Ne 0576-2019-0007).
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The many species of trees are medicinal plants and their parts are used in medicine. To adequately characterize forest
biocenoses, it is necessary to determine the height of trees and the area of communities. In our study, a combination of
various highly detailed photogrammetric methods (including laser scanning) was used to localize specific tree species,
their undergrowth, as well as determine their height, area of the biocenoses and biomass using altitude characteristics.

INPUMEHEHUE METO/IA BBISAABJIEHUS U3MEHEHUM IO CIYTHUKOBBIM JTAH-
HBIM LANDSAT 8 U SENTINEL-2 JUIA AETEKTUPOBAHMUSA CIIJIOIIHBIX U BBIBO-
POYHBIX PYBOK JIECA

T.C. XOBPATOBUY, C.A. BAPTAJIEB, A.A. UBAHOBA
®I'BYH UHCTUTYT KOCMHUYECKUX UCCJIEJOBAHUI PAH

B JAOKJIaAC MPUBOAUTCA CPABHCHUC PE3YJIIbTATOB IPUMCHCHU S METOla BbISABIICHUSA H3MEHEHHI JICCOB, pa3pa60TaHHOr0 B
UKU PAH, mns neTeKTHpOBaHU CIUIOIIHBIX U BRIOOPOYHBIX pyOOKk jeca B 2016 romy Ha TecTOBBIX ydacTkax B I[lpu-
MOPCKOM Kpac u PGCHY6J'H/IK8 Y,Z[MypTI/IiI. AHaJ'II/ISI/IpyIOTCﬂ OCHOBHBIC NIPUYXUHBI pa3JINInid TOYHOCTHU ACTCKTUPOBAHUSA
W3MEHEHH Ha JABYX TECTOBBIX y4acTKaX: JOMHUHHMPYIOIIUHA criocold pyOKH, NPOCTPAaHCTBEHHOE Pa3pelleHne CITyTHUKO-
BbIX JAHHBIX, BI)I60p JaTbl CbEMKH U BIIUAHUC penbe(ba MCCTHOCTH.

Merton BBISIBICHUSI M3MEHEHHH B Jiecy, pazpadoranusiii B UKW PAH, 6bu1 npoTecTupoBan Ha
JBYX, Pa3IMyaloOlIUXCsl XapaKTepoM pyOKH, TECTOBBIX ydacTKax, B ceBepo-3amaaHoi yactu [lpu-
Mopckoro kpas u PecyOnuku Y amyptus. CorjiacHO JaHHBIM JIECOXO3SMCTBEHHBIX PEraMeHTOB,
Ha TEPPUTOPHUU MEPBOTO TECTOBOTO YYacTKa JOMUHHUPYET BHIOOPOUYHBIN crioco0 pyOKH, B TO BpeMs
KaK Ha TEPPUTOPUH BTOPOro MpeodafaroT CIUIOMIHbIE pyOKH. B kauecTBe BXOIHBIX JaHHBIX JJIS
JETEeKTUPOBAHUSI HM3MEHEHUN JIECOB MCIIOJBb30BAJIMCh pa3HOBpeMeHHble naHHble Landsat-OLI u
Sentinel-2 2015-2017 roaoB, mojy4eHHbIE B MEPUO C JeKaOpst MO KOHell (eBpaisi ¢ HaTHIHeM
CHEX)KHOTO IIOKpPOBa Ha 3€MHOM NMOBEPXHOCTH. Ha TEppUTOPHIO TECTOBBIX YYacTKOB C IOMOILBIO
nHpopmanronHoi cuctemsl BEI'A-TIpumopse (JIynsH u ap., 2016) ¥ CHyTHUKOBBIX JaHHBIX,
npenocrasisgeMbix Llentpom komnektuBHoro nosb3oBanus (LIKIT) «MKW-Monurtopunry (JIynss u
ap., 2015), moctpoeHsl KapThl pyook jeca 3a 2016 rog.

O61mas miom@aab BeIABIEHHBIX pyOok seca B 2016 roay Ha Tepputopuun PecryOmuku Y amyp-
tust coctapmwia 10761,6 ra u 20061,9 ra -- Ha TeppUTOpUHU TECTOBOTO ydacTka B [I[puMopckom kpae.
Ha tecroBom yuactke B PecniyOnuke Y amMypTHsi OTHOILIEHHUE IJIOIAIN J€TEKTUPOBAHHBIX U3MEHE-
HUH B Jiecy, CBA3aHHBIX ¢ pyOKamHM, K oOIel BBIpYOJICHHOH IIomaau o opuIHaIbHbIM JTaHHBIM
coctasisieT 114,2%. lnsa tectoBoro ydactka B IIpumopckom kpae, ¢ gonel BBIOOPOUYHBIX pyOOK B
coctaBe pyook 6osee 85%, aHamornuHbIN Moka3zarens paBeH 67,95%.

Pa3znuums pe3ynbTaToB I€TEKTUPOBAHMS PYOOK Ha ABYX TECTOBBIX yYaCTKaX BBI3BAaHBI PSIIOM
npU4YMH. Bo-niepBhIX, MOJTHOTA U TOYHOCTh JIETEKTUPOBAHUS PyOOK 3aBUCUT OT Pa3MEpOB IOCIE-

HUX U NPCUMYHICCTBCHHO HUCIOJIB3yEMOT'O B PCTHOHC criocoba py'6KI/I (CHJIOH.IHOI71 nin BBIGOpO‘-I-
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HbI). s pukcanny n3MeHeHu MPOEKTUBHOTO MOKPBITHS MOJIOTa Jieca C TTOMOIIbIO CITYTHUKOBBIX
JAHHBIX BEJIMYMHA COOTBETCTBYIOIIMX PA3UYMA 3HAYCHUN KO3(DPUIHEHTa CTIEKTPATBHON SPKOCTH
JOJDKHA TPEBBIIATh MOTPEUIHOCTh, BHOCUMYIO ApYruMH Merratommmu (akropamu (bapranes u
ap., 2005). [ToaToMy TOYHOCTH JAETEKTUPOBAHHUS YYaCTKOB IMEPEXOJHBIX U3MEHEHHH, T.C. HE MPHU-
BEIIINX K 00pPa30BaHHUIO HEMIOKPBITHIX JIECOM TEPPUTOPUMN, CHIIBHO 3aBUCHUT OT BBIOOpA CITyTHHUKO-
BbIX JaHHbIX. VICII0/Ib30BaHNE JAHHBIX, NOJYYEHHBIX B 3UMHUHN IEPUOJ, AAET BO3MOXKHOCTb HC-
KIIIOYUTH BIUSHUE (PEHOJIOTMYECKUX M3MEHEHUH COCTOSIHHS PACTHUTEIBHOIO Ha MOJy4YaeMbId pe-
3ynbTar. Bo-BTOPBIX, MPOCTPAHCTBEHHOE pa3pelleHre CIYTHUKOBBIX HM300pa)KeHHM HaKIIaIbIBaeT
OTrpaHUYEHUS] Ha BEPOSITHOCTH BBIABIICHUSI BHIOOPOUHBIX pyOoOK. [IpoBeeHHbIe SKCIEPUMEHTHI MO-
Ka3ajii, 4yTo mepexoja K Oojee JeTalbHOMY MPOCTPAHCTBEHHOMY Pa3pEIICHUI0 CIIYTHHKOBBIX JaH-
HBIX CIIOCOOEH CYIIECTBEHHO MOBBICHTH YPOBEHB JETAIBHOCTH JIETEKTHPYEMBIX YYaCTKOB BBIOO-
pPOUHBIX PYOOK. B TpeThux, CyliecTBEHHbIM MeMIAlouM (AaKTOpOM MpPU aHaIH3€ CIHYTHUKOBBIX
nzo0paxenuit B [IpumMopckoM kpae siBisieTcst penbed MECTHOCTH, OCOOCHHO CUIIBHO MPOSBISEMBIN
B JJaHHBIX 3UMHEr0 NEpHUO/a ChEMKHU M3-3a HU3KOH BbICOTHI ConHIA. XOTSI UCKa)K€HUs BHOCUMBbIE
penbedOM MECTHOCTH YAaCTHYHO KOMITIEHCHPYIOTCS BBIOOPOM OJIM3KUX JaT Pa3HOBPEMEHHOH CITyT-
HUKOBOH CHEMKH, JaHHBIN ()aKTOp OKa3bIBAET 3HAUUTEIHHOE BIUSHUE U MPUBOJAUT K JIOKHOMY BBI-
SBJIGHUIO M3MEHEHUl JiecoB. [IpoBeeHHbIE SKCIIEPUMEHTHI 10 OLEHKU BIMSHHS PAcpOCTpaHEH-
HBIX MeTOJI0B Tomorpadudeckoii koppekun C-factor, Cosine, Percent m Minnaert Ha pe3yibTar
JNETEKTUPOBAHUS U3MEHEHHUM MPOJEMOHCTPUPOBAIN, YTO IPUMEHEHUE PAacCMAaTPUBAEMBbIX METO/I0B
Tornorpauueckoil KOppeKIUU HE YIydlllaeT TOYHOCTh U IMOJIHOTY JETEKTUPOBAHUS MU3MEHEHHH B

PETruOHC UCCIICOOBAHU.

HccremoBanune BBITIONHEHO 3a cuet rpanta Poccuiickoro Hayusoro gponma (mpoekt Ne 19-77-30015).
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LANDSAT 8 AND SENTINEL-2 FOR DETECTING CLEAR-CUTTING AND SELECTIVE
LOGGING

T.S. KHOVRATOVICH, S. A. BARTALEV, A. A. IVANOVA

102



SPACE RESEARCH INSTITUTE RAS

The presentation is devoted to application the method of change detection in forest, developed at IKI RAS for detecting
clear-cutting and selective logging. The investigated method of detecting changes was tested on test sites in Primorsky
Krai and the Republic of Udmurtia to map forest changes in year 2016. The differences in the accuracy of detecting
changes in two test sites are analyzed: the dominant cutting method, the spatial resolution of satellite data, the choice of
the shooting date and the influence of the terrain.

VK 630*1

MOCTPOEHUE ILJIAH-CXEMbI TPOEKINI KPOH IMMOJUIOMUHAHTHOI'O IINU-
POKOJIMCTBEHHOT' O IPEBOCTOA 11O JAHHBIM ASPO®OTOCBEMKH

ML.IL. LIAIIKOBY?, H.B. UBAHOBA'? B.H. IIAHUH>*?, M.H. CTAMEHOB?, I1.5l. TPABAPHUK"?

"MHCTUTYT OGUINKO-XUMHUYECKUX U BUOJIOTMYECKUX [TPOBJIEM ITIOYBOBEIEHN I PAH
MHCTUTYT MATEMATUYECKUX TTPOBJIEM BUOJIOIMU PAH —
OUMJIMAJI UTIM M. M.B. KEJIIBIIIIA PAH
[IEHTP 10 ITIPOBJIEMAM DKOJIOTHMU U ITPOJYKTUBHOCTH JIECOB PAH

AnpoOHpOBaHbI BO3MOXXHOCTH BHU3yaIbHOTO BBIIEJICHHS MPOSKINHA KPOH M MACHTH(UKAINN BHUAOB JICPEBHEB B ITOJIH-
JIOMHHAHTHOM MIMPOKOJIMCTBEHHOM JIECy TI0 MaTepHaiaM OpTO(OTOILUIAHOB, MOJIYYEHHBIX C MOMOIIBIO OECIIMIOTHBIX
JIeTaTeIbHBIX aNmapaToB — KBaApokonTepoB. [lokazaHo, 4TO JTaHHBIN METOJ MO3BOJISICT MACHTU(DHUIIMPOBATH B OCHOB-
HOM JIepeBbsI BEPXHETO sipyca. Briienenne npoekuii KpOH CHIIBHO 3aTPYJHACTCS B CIydae TPYNIOBOrO IMPOU3PACTAHMA
JIepeBbEB OJHOTO BHUna. s yBepeHHOH HMACHTH(WKAIMN BHIOB IIHMPOKOJIUCTBEHHBIX NEPEBHEB HEOOXOIMMa CEpHs
CHMMKOB Pa3HBIX CE30HOB.

B pabore u3yuyanu BO3MOYKHOCTb HCIIOJIb30BAHUS OECHMJIOTHBIX JIETATENbHBIX alnapaTroB
(BINTA) muist mostydeHust opToOTOIIIAaHOB € LEJIBIO BBIIEICHUS IPOSKIUI KPOH U UJCHTU(UKALIUH
BUJIOB JiepeBbeB. OOBEKT HcClie0BaHUM — nocTostHHas npoOHast riowmaas (IIIIIT) B 10.8 ra, 3ano-
KEHHasl B IIMPOKOJIMCTBEHHOM IOJIMIOMUHAHTHOM Jiecy B 3anoBesiHuke «Kamyxckue 3acekn». [Ipu
3akiaake miomaau B 1988 r. ObuT MpoBeeH MepeyeT APEBOCTOs, C MOMOIILI0 PYJIETKH KapTorpa-
(bUpOBaHO MECTOIOI0KEHUE KAXKOT0 JAepeBa, /Ul KHUBBIX I€PEBbEB U3MEPEHBI PaIUyChl TPOEKIUI
KPOH Ha TOPU3OHTAJIBHYIO IUIOCKOCTH 1O 16-TH HampaBieHuMsM. [[1g Kakaoro y4eTHOro JAepeBa
ObLT ompenesieH Bu U yka3aH sipyc. B 2016-2018 rr. BelnoiHeHa akTyalu3alys UCXOJHOTO Iepe-
4eTa, B X0JIe KOTOPOM yKa3bIBaJICs )KM3HEHHBIN CTaTyC IepeBbeB (>KUBOE / MEPTBOE).

st a3poOoTOChEMKH HCIIOJIb30BaHbl OecHIOTHBIE JieTarenbHble annapaTsl (BIIJIA) Tuma
«kBanpokontep» ¢pupmel DII (KHP) moneneit Phantom 4 u Phantom 4 Pro. Aspodotocbemka ITITIT
npoBoauiiack 1, 3 u 5 mas, a takxke 14 asrycra 2018 . [1oseThl BBINOTHSINCH B aBTOMATUYECKOM
peXHUME MO HMIMPOKO UCIOJIb3yeMOMY clieHapuio cbeMkH mosaic flight mode (Shuhua, 2017) ¢ me-
pekpbiTueM cHUMKOB 80-95%. [lns u3bexxanus apredakToB Mo KpasMm opTooTOIIaHa MOJIETHBIN
IUTaH cTpomiics ¢ yuetoM Oydepnoii 30Hb1 BOkpyr T mupuHoit MUHUMYM B 2—3 MOJIOCH CHUM-
k0B (100-300 M, B 3aBHCUMOCTH OT BBICOTHI U TUIOIIAN CHEMKH).

O06paboTka n300paskeHUI BBIMOJIHEHA B Mporpamme JUisi GoTorpaMMeTpuyeckoil o0padoTku

Agisoft PhotoScan, Bepcus 1.4.2 Professional, u npoxosuia B Heckoyibko 3TanoB. Ha nepBom atarme
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BBIIOJIHEHO aBTOMAaTHYeCKOE BhIpaBHUBaHKE n3o0pakeruii (Align photos) u moctpoeHo paspexeH-
HOE 00J1aKO TOYEK B TPEXMEPHOM IPOCTPAHCTBE. 3aTe€M, HA OCHOBE JAHHBIX O MOJIOKEHUH KaMephl,
MOJTyYSHHBIX Ha MPEAbLAYIIEM dTare, ¥ UCTIONIb3yeMbIX GoTorpaduii, Co31aHO MIOTHOE 0071aK0 TO-
yek (Dense point clouds), mocnme wero mocrpoena mudpoBas Moaenb mnoBepxHoctu (Digital
elevation model, DEM). Ha 3aknrouuTenbHOM A3Tame Ha OCHOBE BBIPOBHEHHBIX (ororpaduii u
DEM noctpoen opTodoToIIaH UCCIEAYEMOT0 y4acTKa.

[Tpu momomu BuzyanpHOrO AemudpupoBanus oprodoromiana B cpene Quantum GIS 3.6
BBITIOJTHEHA py4YHasi BEKTOPHU3ALUs IPOEKLIUN KPOH U SKCIIEPTHAS UJIEHTU(UKALIMS BUJIOB IEPEBHEB.
[TonydyeHHas miaH-CXxeMa CpaBHUBAJIACh C pe3ysibTaTaMu HazeMHOH cbeMku 1988 r. CpaBHeHue
MIPOBOJIMIIOCH HA YacTW MPOOHOH 1uiomaau (2.4 ra), rie JaHHbIe 110 IPOEKIHsIM KpOH ObLTH Hanbo-
Jiee MOJIHBIMU U MIPEJCTaBICHbI H3MepeHus MU 1534 nepeBbeB, U3 KOTOPHIX KO BPEMEHH aKTyallbHO-
ro nepeyeta 543 noru6mno. [lorubmme nepeBbst ObLTH UCKIIOYEHBI U3 CPABHEHUSI.

PesynbTaThl mOKa3anu 4acTHYHOE COOTBETCTBUE MEXKIY JAaHHBIMM HAa3eMHOW ChEMKH W ILIaH-
CXEMOH, TOCTPOEHHON Ha OCHOBE COBPEMEHHBIX OPTO(OTOIUIAHOB. DTO OOBACHIETCS HECKOIBKHMU
npuarHaMy. Bo-miepBrIX, o oprodoTomnianaMm B OCHOBHOM MOKHO HICHTH()UITMPOBATH KPOHBI Jepe-
BbeB | 1 2 sipyca. B aHanusupyemoil BEIOOpKE M3MEPEHHBIX Ha3eMHBIMU METOJIAaMH MPOEKIUI KPOH
TONBKO 48% JepeBbeB OTHOCHIIMCH K BEPXHUM sIpycaM JPeBOCTOs. Bo-BTOpBIX, B Cllydae cOCeICTBa
JIEPEBBEB OJTHOTO BHUJIA CIIOKHO OTACIHUTH KPOHBI PA3HBIX JIEPEBBEB OT 000COOJICHHBIX YacTeH KPOHBI
OJTHOTO JiepeBa. B-TpeTpux, B Mpolecce akTyaln3aliyi NepBUYHOTO IMepedyéra CTallo OYEBUIHO, YTO
MECTOMNOJIOXKEHHE HEKOTOPBIX JAEPEBHEB OBLIO OMPEAEICHO CO 3HAYUTENILHOM MOrPEIIHOCThIO, U Tpe-
OyeT KOPPEeKTUPOBKU. AHAIN3 pe3yabTaTOB pabOThl TAKXKE MOKAa3all, YTO Il YBEPEHHOW MICHTU(U-
KaI[¥ BUIOB IIMPOKOJIMCTBEHHBIX JIEPEBBEB HEOOX0IMMA CepHUsi CHUMKOB pa3HBIX C€30HOB (OT Haya-

JIa paciyCKaHMsl JJMCTHEB /10 Hayasla JIMCTONa /ia).

HccrenoBanre BBITIOTHEHO TpH (UHAHCOBOHM mojiepkke Poccuiickoro HaydHoro ¢onma (mpoext Ne 18-14-

00362).
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We tested the possibilities of applying the visual analysis to determine crown projections and identify tree species in
polydominant broadleaved forest using the orthophotographs obtained with unmanned aerial vehicles — quadrocopters.
We showed that the methods allows identifying mainly the trees in upper canopy layers. The determination of crown
projections is more difficult when several trees of the same species are growing closely to each other’s. For reliable
identification of tree species the series of orthophotographs taken in different seasons of the year are required.

VK 528.8

ABTOMATHU3UPOBAHHBI CEPBUC MOHUTOPUHI' A U3MEHEHUW B JIECHOM
PACTUTEJBHOCTHU 110 KOCMHUYECKUM CHUMKAM LANDSAT 8, SENTINEL 2

JI.A. LLIEBEJIEBY, E.JI. IETTSIPEBAY, A.P. HU3AMOBA®, C.I. MUXAIJIOB?

AHO BO YHUBEPCUTET MHHOIIOJIUC!
00O UHTTEPPA?

B noknanme paccMarpuBaroTCs MPOOIIEMBI AUCTAHIMOHHOTO MOHHTOPHHTA JIGCHOW pacTHTEIBHOCTH. PacckazaHo mpo
pa3pa60TKy ABTOMATU3UPOBAHHOI'O CEpBHCA MOHUTOPUHIA JICCHOM PACTUTCIIBHOCTH IO KOCMHUYCCKUM CHHUMKAM. HpI/I—
BOJISITCS PE3YJIbTAaThl TECTUPOBAHUS CEPBHCA HA MIJIOTHOM y4yacTke PecmyOnuku Tatapcras.

B HacTos1iee BpeMs B JECHOM XO34WCTBE JAAHHbBIE TUCTAHIIMOHHOTO 30HJUPOBaHUS 3€MIIU
MIPUMEHSIFOTCS ISl MHBEHTApU3allMi 1 MOHUTOPUHIA JIECHOTO ITOKPOBA, U3yUEHUsl BO3ACHCTBUS Ha
Jeca IpUPOJHBIX (PAKTOPOB U XO3AWCTBEHHOH NEATEIbHOCTH, UCCIEAOBAHUS CTPYKTYPBl U MPOU3-
BOAMTEIBHOCTH JiecHOH pacTutensHocTH (Cyxux, 2005).

Coznanue u pa3BUTHE COBPEMEHHBIX MH(POPMAIIMOHHBIX CUCTEM U TEXHOJIOTUI B JIECHOM XO-
3s1iicTBE 00YCIIOBICHO HEOOXOAMMOCTBIO IMETh OTIEPAaTUBHYIO U JIOCTOBEPHYIO HH(OPMAIUIO O Te-
KYILIEM COCTOSIHUM JIECOB, UCIIOJIb3YEMYIO OpraHaMH yIpasiieHHs JecHbIM (poHom PO.

Pa3zButuem B perieHuu 3a1a4 MOHUTOPUHTA JIECOB, YIPABJICHUS JECHBIM (DOHIOM U KOHTPOJIS
JIECOXO35IMCTBEHHON JI€ATEIbHOCTH MOXKET SIBJISATHCS aBTOMATHU3AllMsl TPOLECCOB MOIY4YEHHUs, TPe-
BapUTENIBbHON U TeMAaTUYECKOM 00pabOTKM JaHHBIX JUCTAHLIMOHHOIO 30HAMpOBaHMs 3emind. ABTO-
MaTH3alus MO3BOJSIET YCKOPUTH MPOLEcChl 00paboTKU U KIacCU(UKAMH KOCMUYECKUX CHUMKOB,
COKpaTUTh KOJMYECTBO IKCHEPTOB-ACMIM(PPOBIIMKOB U YIPOCTUTh MPOLIECC BHEAPEHUS aBTOMATH-
3UpPOBaHHBIX CEPBUCOB MOHUTOPHUHIA JIECHOTO (JOHJAa B PETHOHBI C Pa3IMYHBIMU XapaKTEePUCTHKA-
MU JIECHOTO MOKPOBA.

VYuusepcurerom MuHomonuc B pamkax npoekta «Lludposas monens PecnyOmuku Tarap-
CTaH», PEAIU3YEMOr0 COIVIACHO AOPOXKHOW KapTe «AspoHeT» HannoHanbHON TEXHOIOIMYECKON
WHUILIMATUBBI, JIs1 HYXJ MUHHCTEpCTBA JIECHOTO X03s1iicTBa PecriyOnuku Tatapcran ObUT pa3pabo-
TaH aBTOMAaTU3WPOBAHHBIN CEPBHC MOHUTOPHUHIA U3MEHEHUH B JIECHON PacTUTEIBHOCTH MO KOCMU-
yeckuM cHUMKaM Landsat 8 u Sentinel 2.

B cocraB cepBuca BXOIUT 5 B3aMMOCBSI3aHHBIX MOAyJel. IlepBbIil MOysIb IO3BOJISET IPOU3-
BOJIUTH €KEJHEBHBII OMPOC MCTOYHUKOB KOCMHYECKUX CHMMKOB Landsat u Sentinel, ux ckaunBa-
HUE U KaTajorusauuoo. Moaynu 2 u 3 npeaHa3HadyeHbl Ui IpeBapuTeIbHON 00paboTKH, TeMaTH-

yeckoit 00paboTku U kiaccudukanuu cHUMKOB. Ha atame npenBapurenbHoil 00paboTKK MPOU3BO-
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JUTCSL paliOMEeTpUIecKasi KaTMOpOBKa CHUMKOB, (DrIbTpariis 00Ja4YHOCTH M BBIOOP JIECHBIX KBap-
TaJIOB, B MpeJieiax KOTOPhIX OTCYTCTBYIOT 0OJaka MM TeHU oT HuX. Ha stane temaruyeckoit oOpa-
00TKH (OPMHUPYIOTCS AHATUTUIECKUE TIPOAYKTHI B BUJE MYJIbTUBPEMEHHBIX KOMIIO3UTOB KOCMHUYE-
ckux cHUMKOB, uHaekcoB NDVI u CVI, RGB koMno3uTos ¢ komOuHanuei 6-5-4 mia Landsat 8 u
11-8A-4 nna Sentinel 2. B moayite 4 peaan3oBaHbl alfOPUTMBI TIOPOTOBOM KiIacCU(BHUKAIIMH HA OC-
HOBE aHAJIMTUYECKHX MPOAYKTOB. B pesynbrare kiaccuduranun GopMuUpyeTCcs BEKTOPHBIN CIOH
JIECOM3MEHEHUH. 3aKIIOYUTENbHBIA 5 MOAYNIb MpPEACTaBIseT cOOOM pabouee MecTo 3Kcmepra-
e pPOBILKKA I pabOThI ¢ pe3yibTaTaMM KJIacCU(PHUKALMK U MyOIMKallMK JaHHBIX B KapTorpa-
¢uueckom BeO-BbroBepe. CepBUC MpeIHA3HAYEH JJIs ONEPATUBHOIO BBIABICHUS TaKUX U3MEHEHUH
B JIECHOW PACTUTEIHHOCTH KaK BBIPYOKHU, TapH, JIECOMATOIIOTHsI, Kapbephbl U BETPOBAJIBI.

Ha craguum npororuna cepsuca nposeneH aHanus 58 897 rexrap necHoro GoHaa NHUIOTHOTO
3anHckoro secHuuectBa PecnyOnuku Tarapcran. Jlns aHanu3a W BU3yallM3allud OTpacieBOW WMH-
¢dopmanuu Obi10 ouxdpoBaHO MO MarepuagaM MuHUCTEpCTBa JiecHOro xossictBa PT mopsaka
1456 00BEKTOB ¢ TpaHUIAMH JCNITHOK U 406 00BEKTOB JIECONATOJIOTHH, Tapei, KapbepoB I Tep-
PUTOPUH 3aUHCKOTO JIECHUYECTBA.

[IpoTOoTHI aBTOMAaTU3MPOBAHHOIO CEPBHCA MOHMTOPUHIA JIECHOTO (POHAA MO3BOJIMII IOJY-
YUTh AKTYaJIbHYIO MHPOPMALUSA O COCTOSIHUU JIECHOTO (DOHJIAa MUIOTHOIO JECHUYECTBA. 3a NepUo.
¢ 2013 no 2018 rr. 1o KOCMUYECKMM CHMMKaM ObUIO BBISIBIEHO 352 00bekTa BhIpYOOK, B T.4.158
00BEKTOB BHE TpaHHIl 0TBoAA Jiecocek. [1o cocrostanto Ha 31.07.18 Obu1 BeisiBieH 101 00BEKT yCBI-
XaHUH IPEeBECHOM PacTUTEIBHOCTH B 3aMHCKOM JecHudecTBe. [1omaap BeIsABIEHHBIX OOBEKTOB —
ot 0,2 1o 26,5 ra. [lna 150 06beKTOB BIPYOOK M yChIXaHHMM ObUIO MPOBEAEHO HATypHOE 00cCIieno-
Banue, 96 % Bcex 00CiIeN0BaHHBIX O0BEKTOB MOJATBEPAMINCE. Takke ObLJI0O YCTAaHOBJIEHO, UYTO U3
1456 00BEKTOB MIAHUPYEMBIX JEISHOK, 199 00beKkTOB He BbIpyOsieHO, U3 HUX 40 00BEKTOB CaHU-
TapHbIe PYOKH.

Vcnonb3oBaHne aBTOMAaTU3MPOBAHHOIO CEPBHCA MOHMTOPWHIA M3MEHEHHH IMO3BOJUT YCH-
JUTh KOHTPOJIb 3@ MCIOJIb30BAaHUEM JIECHOTO ()OHJIA, IOBBICUTH ONEPATUBHOCTh PEarupoBaHUs Ha
BO3HUKAIOIINE HApYLICHUS, a TaKXKe MOoJy4yaTh ONEpPaTUBHYIO MH(POPMAIUIO O JIECONaToJIorHye-
CKOM COCTOSIHUH JIECOB.
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USING OF LANDSAT 8, SENTINEL-2 SATELLITE IMAGES FOR AUTOMATION MON-
ITORING CHANGES IN FOREST VEGETATION
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The report is considered the problem of remote monitoring of forest vegetation. It is told about the development of an

automated service of monitoring forest vegetation using satellite images. The results of service testing on the pilot site
of the Republic of Tatarstan are also given.
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KAPTOI'PA®UPOBAHUE U IT'NC-TEXHOJIOT'MA B JIECOBEJAEHHNMUN,
JECHOM XO3SIMCTBE 1 DKOJIOTUH

VK 630*160.2

OB30P NPUMEHEHUSI TUC MPU UCCJENJOBAHUM JIECHBIX HACAXKJIEHUI
10.M. ABJIEEB, C.M. XAMUTOBA, A.C. IECTOBCKUI
®I'BOY BO BOJIOI'OJICKUI T'OCYJAPCTBEHHBIN YHUBEPCUTET

B noxnase mpuBOAWTCS KpaTKHii 0030p WHHOBALIMOHHBIX MPOAYKTOB, HIMPOKO NPHUMEHSIOMINXCS B COBPEMEHHOM
JIECHOM XO3AHCTBE, TaKMX KaK JJIEKTPOHHBIE pecypchl, Teorpadudeckue wuHbopMarmoHHble cucteMsr (I'MC-
TEXHOJIOTHH) B 00JAaCTH CO3JaHUS M PEIaKTHPOBaHUs KapTorpadudeckoro marepuana. lludposas kapra mpuXoauT
Ha CMeHy OyMakHOMY Hocuteno. [Ipu ucrmonbp3oBaHUM OU(POBOIT KapThl B KayecTBe paboyero Marepuana B Hee
MO’KHO BHOCHTH TEKYIIHE H3MEHEHUS B JIECHOM (OHIE.

CoBpeMeHHOE JIeCONOIb30BaHUE 0Aa3UpPYyeTCsl Ha PELICHWU Pa3HOIUIAHOBBIX 3aay: paruo-
HaJIbHOE MCII0JIb30BaHME JIECHOTO ()OH/A, YAOBIETBOPEHUE MOTPEOHOCTEN COllMyMa B APEBECHOM
CBIPbE U JIPYTHX HEAPEBECHBIX MPOAYKTaX Jieca, MOBBILICHNWE 3aLIUTHBIX MapaMEeTpOB HAcaxkJe-
HUH, yBEJIMYEHHE POJYKTUBHOCTH JIECHBIX HACAXJIEHUM, OXpaHy JIECOB OT 0YaroB IOKapoB, 3a-
ATy OT (PUTO- U FHTOMO HACEKOMBIX BPEAMTENEH, BOCIPOU3BOJCTBO M NPUYMHOKEHHE JTECHBIX
pecypcos.

[InanupoBaHue, MPOEKTUPOBAHUE U peaTU3alMsl MEPOIIPUATUI B JIECHOM XO3sICTBE, KOH-
TPOJIb 32 KQUECTBOM HX BBITIOJIHEHHS, HEBO3MOXKHBI 0€3 MPUMEHEHUS KapT ¢ pa3HOW TEeMaTHKOM,
TOYHOCTBIO U MaciITaboM. JlecHble U TeMaTHUECKHE KapThl, CXEMBbI, a0pPUCHI, IJIAHIIETHI - 3TO OC-
HOBHOMW NMPOAYKT JIECOYCTPOMCTBA, IOJYyYaeMBbI MPU rOCYAAPCTBEHHOW MHBEHTAPU3ALIUNU JIECHO-
ro ¢oHJa, TaKkKe KapThl BXOAAT B COCTaB MPOEKTOB OCBOCHUS JIECOB U UCHOJIB3YIOTCS CIYKOOH
aBHAJICCOOXPAHBIL.

B coBpeMeHHOM JIeCHOM XO3SICTBE IIMPOKO NMPUMEHSIOTCS WHHOBALMOHHBIE MPOAYKTHI,
3JIEKTPOHHBIE pecypchl, reorpaduueckue nHpopmaonnsle cucremsl (I'MC-texHonoruun) B 06-
JaCTU CO3JAaHUS U PeAAKTUPOBAaHUS KapTorpaduueckoro marepuana. l{udposas kapra npuxoaur
Ha cMeHy OymakHoMy HocuTento. [Ipu mucnonp3oBanuu 1u(ppPoBON KapThl B Ka4ecTBE paboyero
MaTepuasa B Hee MOKHO BHOCHUTB TEKYILIME U3MEHEHUS B JIECHOM (OH/IE.

B Hacrosiee BpeMsl IPUMEHSETCSI MHOTO MPOTPaMMHBIX IPOAYKTOB OT Pa3HBIX MPOU3BO-
mureneit: Mapinfo, TopoL, I'eol'pad/GeoDraw, JlabMactep, WinGIS/WinMap, Arcinfo,
ArcView, MapEDIT, Easy Trace, ForsGIS, AviaFireProc, ERDAS, TUC «JlecHbie moxapbi»,
I'"C «JlecHbie pecypco» 1 T.1. OgHaKO, KaK MMOKa3bIBAET OIBIT, MpobIemMa BHEAPEHUsS nH(popMa-
LIMOHHBIX CUCTEM IPU UCCIEAOBAHNH JIECHBIX U TOPOJCKUX HACAKAECHUN IPUCYTCTBYET.

B ycnoBusx coBpemenHoctH ['MIC, KOTOpblE TPUMEHSIOTCSI B JIECHOM XO35HCTBE M JIECO-

YCTPOUTECIBbHBIX MEPOIIPHUATUAX, UMCIOT BBICOKYIO BOCTpe6OBaHHOCTI) N MHTCHCUBHOC Pa3BUTHUC.
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Jlydme Bcero oHM MOTYT MCIIOJIB30BaHbI JJI MPOLECCa aBTOMAaTHU3al[ui BHECEHHS] U3MEHEHUI B
JIECOYCTPOUTEIbHBIE MaTepUallbl U ONTHMU3ALMHU YIPABICHYECKUX pEIICHUI B JecHOM (OHJE.
I'maBHOe HampaBienue pazputusi [ MIC B Ommkaiimem Oyayiiem — 3T0 yiydilieHue uHtepdeiica,
MTOBBIIICHUE YPOBHS HAJAECKHOCTU U CTENIEHNU aBTOMATU3ALIMH [POIPaMM.

3eneHble TOPOACKUE HACAXKICHMS - 3TO TUIIMYHBIM IPUMEP aHTPOIIOI€HHOI'O BO3JEHCTBHS
Ha DKOCHUCTEMBI, CYLIECTBEHHO BIUSAIOINIEE HA MUKPOKJIMMAT U OKOJIOTHIO TOPOJIa.

I'oponckue 3eneHble HACAXACHUS CMATYalOT CYTOYHBIE NIepenapl TEMIIEpaTyphl BO3ayXa U
ITOHMKAIOT CKOPOCTh BETPA; TEHEBBIE 30HBI PACTECHUHN U YBEJIIMUEHHUE CKOPOCTU HUCIIAPEHUs OKA3bl-
BalOT MECTHBIN OXJaxaaomuil 3¢(GeKT TeppuTOpUH, KOTOPBINA CO3AaéTCs TOIBKO B OJIM3H 3ele-
HBIX HACAKICHUH, II0O3TOMY B CTpaHax EBpOIBI KpynHbIE TOPOACKHME IAPKU PacCCMATPUBAOTCS
KaK TPOM3BOJUTENH MPOXJIATHOTO BO3yXa, MOCTYMAIOLIET0 B JETHEE BpeMs B ONU3JIeKaline
3/1aHus. DTU MAPKU MOTYT OBITh CO3/IaHBI HA OCHOBE €CTECTBEHHBIX PACTUTEIBHBIX MACCUBOB MITU
HAaCaXJ€Hbl UCKYCCTBEHHO.

JlepeBbs U KUBbIE U3TOPOJIN TAKXKE U3JIaBHA UCIIOJB3YIOTCS Kak 3amuTa oT Berpa. CHuxe-
HUE CKOPOCTH BETPa M U3MEHEHHsI TYpOYJICHTHOCTH BO3/yXa 3HAYUTEIBHO BIUSIOT Ha 3 dekTus-
HOCTb, C KOTOPOM JI€pEBbsl OUMILAIOT 3arpA3HEHHBIN BO3AYyX ropoJckoi cpeasl. Kpome Toro, ms-
MEHSETCSI MECTHBIN BETPOBOM KJIMMAT, TaK KaK BETPOBBIE MOTOKU BIUSAIOT Ha KOHLUEHTPALUIO 3a-
IPSI3HATENIEN BO3yXa B 30HE MTOCAIKU.

[To3utuBHBIE TOOOUYHBIE YPPEKTH JIMHEHHBIX 3€IEHBIX HACAKACHUN — ITO 3alIUTa OT MIy-
MOBOTI'O BO3/IEUCTBUS aBTOTPAHCIIOPTA.

Ha ¢dopmupoBanue CTpyKTypbl 3€J€HbIX HacaKIeHUH U ocobeHHocTell MX (pyHKIIMOHUPO-
BaHUS BIUSET LIEJBIA Psii aHTPONOTE€HHBIX (PaKTOPOB: 3arps3HEHHE aTMOC(ephl MPOMBIIITICHHbI-
MU U aBTOMOOUJIbHBIMU BBIOpOCaMH, TEXHOTEHHbBIE 3arpsA3HEHUsI I0YB, HEJAOCTATOYHO MPOIyMaH-
HbI€ MEPONPUATHS 1O 03EJICHEHHIO, B X0JI€ KOTOPhIX CTPYKTYpa MECTHBIX PAaCTHTENbHBIX CO00-
IIECTB MOKET HApyLIaTbCs YYXKEPOJHBIMU BUAAMU WM BHJIAMH, HE CIIOCOOHBIMU YCIICIIHO CY-
[IECTBOBATh B 3arpsI3HEHHOW FOPOJICKON Cperie.

Hannuue 3ammMTHBIX HacaXIECHUN HE KAXK/bIM pa3 NIPUBOJNUT K IMOHWKEHHUIO KOHIICHTPALUH
3arps3HSIONNX BEIIECTB HA TEPPUTOPUU. Y JIepPEeBbEB C OOPE3aHHBIMU CYUbSIMU M T'YCTBIMH KpO-
HaMH, KOTOpble (POPMUPYIOT KJIacCHYECKHE alllieM B ropojax, OoJsblias 4acTh 3arpsi3HEHHOT'O
BO3/IyXa MPOXOJIUT MO KPOHOW M HE OUMINACTCA. DTO HEOOXOUMO KOMITIEHCUPOBATH OOMIIBHBIMU
MMOCaJKaMH KyCTapHUKOB.

JlanamagTHOE MIIAHUPOBAHUE TOPOJICKUX 3E€JIEHBIX 30H HElb3s CBOAUTH K IPOCTOMY BhIOO-
Py MECTOIOJIOKEHNUS ILIOIIAJ0K U COCTABJICHUIO NIEPEUHs] BUAOB, 3aKYIIA€MBbIX JUUISl BHICAXKUBAHU.

HeoOxonuMo cTpeMUThCsl CHPOEKTUPOBATH KOMIUIEKCHYIO COajJaHCHUPOBaHHYIO 3KOCHUCTE-

My, cOamaHCHPOBAaHHBIN BUIOBOM COCTaB KOTOPOM OyaeT oOecnednBaTh €€ YCTOWYMBOE CYIIle-
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CTBOBAHME B YEPTE IOpPOJa B TEYCHHUE JECATKOB JIET, BOIPEKH 3arpA3HCHUIO KOMIIOHEHTOB OKpY-
JKAIOLLEH CPelbl U PEKPEAllMOHHON Harpys3Ke.

Pemmte mpoOieMbl SKOJIOTUU TOPOJCKOW Cpelpl MO3BOJIMUT BHeApeHue B cdepy Omaro-
ycTpoiicTBa U o3eneHeHus: coBpeMeHHbIX ['MC, nmpuMeHeHne KOTOpbIX, 00ecleYuT MOoJydeHue
CHCTEMaTU3UPOBAHHOW MH(POPMALUU O COCTOSTHUM O3€JICHEHUs B LIEJIOM, IUIOIIAJSAX O3€JICHEH-

HBIX 00OBEKTOB, CTPYKTYpPE HaCaXICHUI.

REVIEW OF GIS APPLICATIONS IN THE STUDY OF FOREST STANDS
YU.M. AVDEYEV, S. M. KHAMITOVA, A. S. PESTOVSKIY
VOLOGDA STATE UNIVERSITY

The report provides a brief overview of innovative products that are widely used in modern forestry, such as electron-
ic resources, geographic information systems (GIS) in the creation and editing of cartographic material. Digital card
comes to replace the paper. If you use a digital map as a working material, you can make current changes to the forest
Fund.

YK 630*5/6

PA3PABOTKA METO/IUKHU U IPOI'PAMMBI BHEJIPEHUS B IPAKTUKY JIECO-
YYETHBIX PABOT YPABHEHUM 3ABUCUMOCTHU JTUAMETPA KPOH JEPEBBEB C
PA3JIMUYHBIMU TAKCAIIMOHHBIMU IMTOKA3ATEJISIMU B CEBEPO-TAEXKHOM
JECHOM PAHOHE EBPOINEHCKOMN YACTHU POCCUMCKOM ®EJIEPAIINA

A.IL. BOTJAHOB?, P.A. AJIELLIKO 2, A.C. WJIbBMHLIEB?, BAIITUETHC C.A.?

! ®BY CEBEPHbBI HAYYHO-UCCJIEJJOBATEJILCKHAIM MHCTUTYT JIECHOI'O XO35IMCTBA
2 ®I'AOY BO CEBEPHBIN APKTUYECKUI ®EJIEPAJIbHBIA YHUBEPCUTET UM. M.B. IOMOHOCOBA

B cBs13u ¢ pa3BuTHEM HOBBIX METO/IOB OLICHKH HACAXKICHUH, U3y4EeHHE CTEIICHN TECHOTHI M ()OPMBI B3aUMOCBSI3EH MeX-
Jly TaKCAI[MOHHBIMH M AeMN(POBOYHBIMH TTOKa3aTEIIIMHA HE YTPATHIIO CBOIO aKTyaJIbHOCTb. J{JI MOBBIIIEHHUSI TOYHOCTH
OILIEHKH JIECHBIX HACaKACHHH MO a3pOPOTOCHUMKAM METOJOM aBTOMAaTH3MPOBAHHOTO AEMIM(PUPOBAHUS HEOOXOIMMO
riIy0OKOe M3ydeHHe CTEIeHH TECHOTHI M (DOPMBI B3aMMOCBSI3M MEXIY YKa3aHHBIMH IOKa3aTelsiMH. PaspaboraHHBIC
3aBHCHUMOCTH IIPEAIOIaraloT pa3paboTKy METOAMKH M MIPOrpaMMbl BHEIPEHHS B MPAKTHUKY JECOYUYETHBIX paboT ypas-
HEHUH 3aBUCUMOCTH JIUaMETPa KPOH JEPEBbEB C Pa3IMYHBIMU TaKCALlMOHHBIMU IIOKa3aTessIMU. McciienoBanus Halpas-
JICHBI Ha PeaJIM3alliio MJCH O BBIIBICHUH Hambolee TOCTOBEPHBIX (ONTHMAJBHBIX) 3aBHCUMOCTEH MeXly TaKCallMOH-
HBIMH ITOKa3aTeNIIMHU U OCIEAyIoel pa3paboTKoN ypaBHEHHUH IPH pacyeTe HCKOMBIX TaKCAI[MOHHBIX MTOKa3aTesIeH.

TexHONOrnYecKui UKJI B JIECHON MPOMBIIIJIEHHOCTH BKIIFOYAET MHOKECTBO ATAIlOB: OT 3aro-
TOBKH JIECHBIX PECYPCOB JIO BBINTYCKa TOTOBOM MpoayKiuu. [Iporieccrl B IECHOM X035HCTBE Kak B
Poccun, Tak u B OONBIIMHCTBE 3apyOEKHBIX CTPaH XapaKTePU3YIOTCS TPAAUIIMOHHBIM MOIXOI0M K
y4eTy, OOHOBJIICHHIO U UCTIOJIB30BaHUIO0 MHGOPMAIIUHU O JIECHBIX pecypcax. Ho B yCIIOBUSAX KOHKY-
peHTHOH OOpbOBI, CYIIECTBYET OCTpas HEOOXOAMMOCTh BO BHEJAPEHUHU HOBBIX CPEACTB cOopa U 00-
paboTku maHHBIX. [luctantimonHoe 30HaupoBanue 3emiu (/[33) cTamo m ocraeTcs OHUM U3 TJaB-
HBIX OOBEKTUBHBIX MCTOYHUKOB MH(popMaimu o 3eMHoi noBepxHoctu (bapranes C. A., Jlynsu E.
A., 2017; Couwmnora E.H. u np.,2018; White J. C. et al., 2016; Hiittich C. Et al., 2014). ®akTuue-

CKH, BHCAPCHUC KOCMUUYCCKHUX CUCTEM CBEMKHU BBICOKOT'O PAa3spCIICHHA B COBOKYITHOCTH C pa3BUTH-
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€M METOJIOB aBTOMATHU3MPOBAHHOW HHTEpHpETalUd LUPPOBBIX H300paKEHUH CTalno OJHUM H3
IJIaBHBIX JBHUTaTenei nudpoBoil TpaHchopMaui MpoOU3BOACTBEHHBIX IporeccoB. OqHaKO, MHOTO-
JIETHUM OIBIT IPUMEHEHHUS! CUCTEM CIyTHUKOBOTO MOHMTOPHHIA IIO3BOJIMJ BBISIBUTH M Psii HEJO-
CTaTKOB, B YUCIJIE KOTOPBIX HEJOCTATOYHOE IIPOCTPAHCTBEHHOE PA3PELICHUE AAHHBIX, MPOJOJLKH-
TEJIbHOE BpPEeMs 0KMJaHHsI ChbEMKH, 3aBUCUMOCTb OT 00JAYHOCTH U JIPYTUX aTMOC(EpPHBIX MpoLec-
coB. C pa3BUTHEM TEXHOJIOTMM aKKyMYJIUPOBAHUS 3JIEKTPUUECKOTO 3apsiia, JIEKTPOHUKH, TOSBIIE-
HUEM HOBBIX MaTEpUAJIOB, a TAK)XE B MPOIECCE TEXHUUYECKOTO COBEPIICHCTBOBAHUS OECHMIIOTHBIX
nerarenbHbIX annapatos (BITJIA), nudpoBeix kamep, CUCTEM TOYHOIO I'€ONO3MLIMOHUPOBAHUS I10-
SBUJICh HOBBIE CpEJICTBA cOOpa aKTyalbHOW MpOCTpaHCTBEHHON MHpopMmanuu. Ilepedncnennsle
TEXHUYECKHUE U TEXHOJIOTMYECKUE HOBILIECTBA HE MPUBHECYT U3MEHEHUH B CYLIECTBYIOILYIO MOJIEb
XO3SIMCTBEHHOH JesTeIbHOCTH 0e3 co3manus 3(p()EeKTUBHBIX METOIUK 0O0pabOTKH, aHamM3a U HH-
TepHpeTaluy MOIy4aeMbIX JaHHBIX.

B nocnieiHre HECKOIBKO JIET B MEKAyHAPOJAHBIX Hay4dHbIX uccienoBanusx (Franklin S. E. et
al., 2017; Valbuena R. et al., 2017; Giannetti F et al., 2018) Bce vaiie TPUMEHSIFOTCS OCCITHIOTHBIC
nerarenbHble annapatsl (BIUIA) mis pemenus 3agay, TpeOyroMUX BBICOKON AeTanbHOCTH. OqHAaKoO,
METOJIbl ¥ IPOrPAMMHBIE CUCTEMBI, IIPEIHA3HAYEHHBIC JUIsl MHTEPIPETALMU JaHHBIX TaKOro pona
noka cia0o MpeICTaBICHb HA MEXYHApPOJAHOM pbIHKE. A 3aKOHUYEHHbIE IPOIPAMMHBIE PELICHMUS,
MO3BOJISIONINE C IOCTATOYHBIM YPOBHEM JIOCTOBEPHOCTH PEIaTh 337a4yl B MPEIMETHBIX 00JIACTIX,
TaKWX KaK JIECHOE XO03S5IMCTBO, (PaKTUIECKUX OTCYTCTBYIOT.

Jlist u3ydeHus: MoppoJIOrHueCcKor CTPYKTYpPHI 110JI0ra APEBOCTOEB, OCHOBHBIX TaKCAIlMOHHBIX
U Jemn(ppoBOYHBIX MOKa3aTeslel U B3aUMOCBSI3€H MeXAy HUMM MCIIOJIB30BAIMCh MaTepHalbl 00-
cienoBanus apeHaanatu (12) takcarmoHHo-aemubpoBouHbX mpooHbx miomaaei (TAIII) u xe-
cat (10) TtakcanmonHo-nemmppoBouHbIXx BbienoB (TAB). [Ipo6GHble miomany 3an0keHbl B MO-
JaTbHBIX HACAXKIEHUSIX U XapaKTepU3yIOT Bce Hanbosee pacpocTpaHEeHHbIE IO COCTaBY U BO3pac-
Ty, TUIIAM JIeca U TpylIaM IOJHOT JPEBOCTOM ApXaHIenbCKOro jgecHuuecTsBa. [ mposeneHus
aHaJIM3a 3aBUCHMOCTEH MEXy TaKCAl[MOHHBIMH MOKA3aTEeISIMU Y OCHOBHBIX JIECOOOpa3yIOIIUX M0-
poll 00paboTaHbl 3HAUEHUS AUAMETPOB KPOH, TAKCAI[MOHHBIX TUAMETPOB U BHICOT y Pa3IMYHBIX I10-
pon B koiuuecTse: enab — 305 mT; cocHa — 133 mmr; Oepesa — 229 wt; ocuna — 88 mr. Ha teppuro-
pun nenapocanga ®bY «CeBHUNIIX» ¢ nenbio n3y4eHus: BO3MOXHOCTEN UCIIOJIb30BaHUS ChEMKH C
BIUTA nns mpoBeneHUs TaKCalIMOHHOTO Aemu@pupoBaHus Obljia BRIMOJTHEHA adPOCheMKa ydacTKa,
r7ie 3aj0keHbl 15 npooHbIx miuomazeit pazmepom 10 M Ha 10 M. B pe3ynpTaTe COBMECTHOTO H3yUe-
HUS M aHAJIM3a TaKCAIlMOHHBIX U JEMM(POBOYHBIX MOKa3aTenell Ha MPOOHBIX IUIOIIAISMX U Takca-
IIUOHHBIX BbIJIENIaX, MPOUJCHHBIX BBIOOPOYHO-TIEPEUNCIUTENLHON TaKcalel U3y4eHbl B3aUMOCBSI-

31 MCXKIY JIGIHI/I(l)pOBO'-IHI)IM 1 TaKCAaIlTMOHHBIM I10KAa3aTCIsAMU.

HccnenoBanus npoBeeHbI B paMKax BBIMOJIHEHUS TOCYIapCTBEHHOTO 3aaHust NeS.
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VJIK 592; 574.22

OLNEHKA COBPEMEHHBIX IOTEHIUAJIBHBIX APEAJIOB PACIIPEJEJTIEHUSI
HOACTHUJIOYHBIX BUJIOB JOKAEBBIX YEPBEU METOJAMUA I'NC TEXHOJIO-
'l B JIECHOM ITOSICE CEBEPO-3ATIATHOT'O KABKA3A

AIIL. TEPACBKMHA, H.E. IIEBYEHKO
OI'bYH HEHTP I1O ITPOBJIEMAM 5KOJIOI'NMHU U ITPOAYKTUBHOCTHU JIECOB PAH

Ha ocHOBe maHHBIX MOJEBBIX MCCIeNOBaHuUMA U ¢ omompio [ UIC MomenMpoBaHus JaHa OIEHKa COBPEMEHHBIX MTOTEH-
[HAJIbHBIX apeasioB JBYX MOJCTUIIOYHBIX BUAOB A0KAeBbix uepBeit Dendrobaena octaedra and D. attemsi B necax Ce-
Bepo-3ananHoro Kaskaza. C moMormipio mporpaMmel Maxent co3/iaHbl KapThl MIOTEHIIMAIBHBIX apeanioB. [IpoBeseH ana-
JIM3 BKJIaJa KIMMATHYECKUX MOKA3aTejIeld M BBICOTHI Haj ypoBHEM Mopst B moctpoenure I'MC Momeneit cCOBpeMEHHOTO
apeania D. octaedra and D. attemsi.

B coBpeMeHHBIX TTOUBEHHO-300JIOTHUECKUAX UCCIICIOBAHUSIX BCE IUPE MPUMEHSIIOTCS METOJIBI
MOJICIMPOBAHUS TIOTCHIMAIBHBIX apeajoB MouBeHHBIX Oecno3Bonounbix (Crawford, Hoagland,
2010; Marek et al. 2012). HecMoTpst Ha 060cHOBaHHBIE TIOIX0/1bI TpuMeHeHus MeToaoB [ IC mo-
JIENMPOBAHUS ISl OLIEHKH paclpoCTpaHeHUs Me30(hayHbl B HACTOAIIEE BPEMs YMCIIO MOJIOOHBIX
paboT HEBEJIMKO, TIOCKOJIBKY TPYAOEMKHE TOYBEHHO-300JIOTHUYECKHE METOJbI cOopa MmaTepuana
OrpaHUYMBAIOT YUCIO MECT Haxo0K psjga BuaoB (Smith et al., 2008). MoaenupoBanue apeaioB
JOXKIEBBIX dYepBel ¢ MOMOIbIO TporpamMmbel Maxent moka3aHo B HEOONBIIOM YHCIEe padoT
(Marchan et all., 2016, Latif, 2017, Hughes et all., 2018).

N3BecTHO, uTO TOpHBIE paiioHbl KaBka3a — OIWH W3 IIEHTPOB BUI000pPA30BAHUS JTOKICBBIX
gyepseii (KBaBamze, 1985). Ha Cesepo-3anannom Kaskasze u3 cero. Lumbricidae oburaer 22 Buna,
OUYE€Hb YacTO B JIECHBIX COOOIIECTBAX MO OMOMAacce W YHCIEHHOCTH TOMUHHUPYIOT SHACMHUYHBIC BH-

abl (Pamonopt, Ilenkora, 2015; I'epackuna, IlleBuenko, 2018 u ap.). V3 rpynmbl NOACTUIOYHBIX
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BHJIOB JIOKIEBBIX UepBel yaie Bcero Betpevarores D. octaedra u D. attemsi — menkue murMeHTH-
pOBaHHBIC YepBH, 00UTarOT B ropu3oHTe noactuiku (I[lepens, 1979).

[ToneBoit marepuast cobpaH B X0/1€ IKCIICTUINI B BECCHHE-IeTHHE ce30HBI ¢ 2014 1o 2018 rr.
Ha Tepputopun Ceepo-3anaanoro Kaskaza (KpacHomapckuii kpal, pecny0iauka Apires, peciry0-
nuka KapawaeBo-Uepkecus). McciaenoBanust MpoBEACHBI B JIECHOM I0sCE HA BbICOTax OT 42 10
1965 M. H.y.M. OOcnenoBanbl OYKOBBIC, CMEIIaHHBIC, TCMHOXBOWHBIC U COCHOBBIC Jieca. YUEThl
JTO’KJIeBbIX uepBel BoIMoHeHbI B 1028 Toukax necHoro nosca CeBepo-3anagHoro Kaskasa.

C nomomrsto mporpammbl Maxent 3.3.3k (http://www.cs.princeton.edu/~schapire/maxent/) co-
3/1aHbl KapThl MOTEHLUAJIBHBIX apeasioB JBYX MOACTUIOUHBIX BUIOB JOXKAEBBIX uepBeil. Pe3ynbTa-
ThI IPOCTPAHCTBEHHOI'0 MOJIEJIMPOBAHUSI IOKA3aJIH, YTO COBPEMEHHBIE IOTEHIIMANIbHBIE apeabl BU-
noB D. octaedra u D. attemsi B menom coBnazaroT Mexay codoii (ypoBeHb BeposiTHOCTH 56-74%),
HO HAMHOTO IIMPE COBPEMEHHBIX PeajbHbIX apeanoB U OXBATHIBACT OOJIBIINE MACCUBBI CMEIIaHHBIX
Y TEMHOXBOMHBIX JIECOB OT PAaBHUHHBIX MPEATOPHBIX JaHAmAadTOB 10 BhICOKOropuii. /IBa Buaa pas-
JMYAIOTCS 10 TMPUYPOUCHHOCTH K pa3HbiM BbicoTam. [lns D. attemsi mokazana BbICOKasi BEpOST-
HOCTh oOuTanus (6onee 74 %) B BHICOKOTOPHBIX paliOHaX LEHTpaabHOM yacTu CeBepo-3amnaaHoro
KagBkaza B aunanazone BeicoT 1500-2500 M H.y.M., UTO COOTBETCTBYET COBPEMEHHOMY apeajly TeM-
HOXBOMHBIX JiecOB (BepxoBbs pek Tebepna, AkcayT, bonbmioit 3enenuyk, Ypyn u bosibmas Jlaba).
Takoxe moka3aHa BbICOKasi BEpOATHOCTBI0 oOutanusi D. attemsi B mpearopHeix paiioHax B JOJUHE
pexu bonbimas JIaba va yposae BbicoT 200-500 M H.y.M., Tl TaK)K€ COXPAaHWINACH OOJBIINE MAacCH-
BbI CMEIIAHHBIX U TEMHOXBOMHBIX JiecoB. st D. octaedra mokasan Hambosiee BEpOSTHBIN MOTEH-
[UAJIbHBIN apeas Ha OoJblIel yacTu rOpHON TeppUTOpUH ceBepo-3amnagHoro KaBkasa B quana3oHe
BeicoT 1000-1500 M. H.y.M. (ypoBeHb BeposiTHOCTH 56-74%) u Taxxke, kak u jyis D. attemsi — ¢par-
MEHTApHO B MPEATrOpPHBIX paiioHax B nosnuHe bonbmoii JIaObl B CMEIIaHHBIX U TEMHOXBOMHBIX Jie-
cax.

AHanu3 BKJIaJa KJIMMAaTHYECKUX TOKa3aTened M BBICOTHI HaJl YPOBHEM MOpS B IOCTPOECHHE
I'C mopeneii coBpemenHoro apeaia D. octaedra and D. attemsi moka3ai, 4o HauOoJIbIIICe 3HAYE-
HUE UMEET CyMMa OCaJIKOB B Hanboiiee cyxom mecsie ronaa (34.4-36.3%). Beicokuii BKJ1aJl BHOCST
TaKHMe MOKa3aTesu, Kak Bbicota Haj ypoBHeM mops (10.1-17.7%), usorepmuunocts (7.6-11.7%),
paccMaTpuBaeMasi Kak OTHOLIEHHE CpeAHEeH TeMIepaTypbl K T'OJ0BOW aMIUIUTYJE TeMmIepaTyp U

cTaHjapTHOE OTKJIOHeHHe Temmeparyp (9.7-12.1%).
PaGora BrimonHeHa B pamkax npoekra FP7 ERA — Net Sumforest-POLYFORES nipu (GpuHAHCOBOM MOIAEPKKE

MuHHCTEPCTBA HAYKH U BICIIero 00pa3zoBanust PO (yHUKaIbHBIH HaeHTHHKaTOp poekta RFMEFI161618X0101).
JINTEPATYPA
I'epacvkuna A.Il, Illesuenxo H.E. brotommdeckas mpuypOYEHHOCTb JOKICBBIX YEPBEH B MaJOHAPYIICHHBIX
necax Tebepaunckoro ouocdeproro 3anoseauuka // Jlecopenenue. 2018. Ne 6. C. 464-478.

Kesasaose E.IL. loxnesreie yepBu Kakaza. Tommucu: Meunuepe6a, 1985. 238 c.
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EVALUATION OF MODERN POTENTIAL AREAS OF EPIGEIC SPECIES OF EARTH-
WORMS BY GIS MODELLING IN THE FOREST BELT OF THE NORTHWEST
CAUCASUS

A.P. GERASKINA, N.E. SHEVCHENKO
CENTER FOR FOREST ECOLOGY AND PRODUCTIVITY FORESTS RAS

Evaluation of spatial distribution of two epigeic species of earthworms Dendrobaena octaedra and D. attemsi in the belt
forests of the Northwest Caucasus have been on our own natural data and with using GIS modeling of modern potential
distributions. Maps of potential ranges has been created by Maxent program. It has been performed the analysis of the
contribution of climatic parameters and height above sea level to the construction of GIS models of modern potential
distributions of D. octaedra and D. attemsi.
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YK 577.355.2, 528.811

OTPAKEHUE TEXHOTEHHOT'O BO3JE/CTBHS B BMOXUMHYECKHX OCOBEH-
HOCTSIX 1 CHEKTPAJBHBIX OBPA3AX BEPE3BI MYIIMCTOI (BETULA PU-
BESCENS EHRH S.L.) (KOJbCKHI TOJTYOCTPOB)

E.N. TOJIYBEBA, M.B. 3IMIH, 10.11. TUMOXWHA
MOCKOBCKMI I'OCYJIAPCTBEHHBI YHUBEPCUTET UMEHH M.B. JOMOHOCOBA

B noxnane npuBeneHsl pe3yabTaThl OLEHKH BIMSIHUS TEXHOI'€HHOTO Bo3aeicTBHS KomOuHata «CeBeponukensy (Myp-
MaHCKast 00J1aCTh) Ha COJIEpKaHNE U COOTHOIICHUE TIMTMEHTOB (Xiopodwiia a u b u kapornrounos K) B ucThsx Gepe-
3Bl IIYLIUCTOW METOJaMU Ha3eMHOT'O CIIEKTPOMETPHPOBAHHSI.

IIpu onieHke BO3/I€HCTBUS aHTPONOI€HHBIX (PaKTOPOB HA COCTOSIHUE PACTEHUM UCIOIB3YIOTCS
pa3iuyHble MHIUKALMOHHbIE NPU3HAKH, CPEIU KOTOPHIX 0cO00€ MECTO 3aHUMAeT HCCIEelIO0BaHME
(U3MOIOTHYECKUX TPOLIECCOB, B YacTHOCTH mporecc (ortocunresza. Kak npasuio, mopdonornue-
CKHE€ M3MEHEHHUSI B PACTEHUAX OTpa)katoT mpoucxopsiue duoxumudeckue npoueccel. Kaxaoe pac-
TEHHE UMEET ONPE/EICHHOE KOJIUYECTBO MUTMEHTOB, U UX COOTHOLIEHUS MU3MEHSIOTCS IPU aHTPO-
[IOT€HHOM BO3/I€HCTBUU.

Llenp Hamero UccieOBaHUS — OTPAKEHHUE B CIIEKTPAILHOM 00pase JIMCThEB Oepe3bl MyIIu-
CTOH OCOOEHHOCTEW MUTMEHTHOTO COCTaBa B cdepe BIUsSHHS KoMOMHaTa «CeBEpOHHKENb)» Ha
Konbckom nonyoctpose (MypmaHckas o6mnacts). [ aToro onpeneneHo colepaHue U COOTHO-
IICHUE MUTMEHTOB (XxJopoduiia a u b U KapOTHHOHMIOB) B JIUCTBAX Oepe3bl U U3MEPEHBI CIICK-
TpajbHBIE 00pa3bl Oepe3bl MO TPAAUEHTY 3arps3HEHMs, BBISIBICHBI HEKOTOPhIE 0COOEHHOCTH BITHUS-
HUS TEXHOT'€HHOTO BO3JACHCTBHS HA 3TH XapaKTEPUCTUKU.

JU1st OLIeHKH BJIMSHUS TEXHOTEHHOT'O BO3JEHCTBHUS Ha CIEKTpajbHbIE 00pa3bl Oepesbl Mo rpa-
JMEHTY 3arps3HeHus BbiOpocamu ¢ komOuHaTa «CeBepoHHKeNb)» (I. MOHUEropck) 1 ¢ yueToM BeT-
POBOIO pekuMa MPOBEACHBI U3MEPEHNUS BIOJIb TPAHCEKTA, UCCIEJOBAHUS Ha KOTOPOM IPOBOAATCA
B TeueHue psiaa jet. Ha kaxmoit mpoOHO# TutomaaKe coOpaHbl JIUCThS Oepe3bl ¢ 15 MOACTBbHBIX Je-
PEBBEB B TPEXKPATHOM MOBTOPHOCTHU AJISI CIIEKTPOMETPUPOBAHMS B Ja0OpaTOpHbIX ycioBusx. I1o-
Jy4eHHbIE KPUBBIE CHEKTPAIBbHOM SPKOCTH JIUCTHEB Oepe3bl XOPOIIO MHAUIUPYIOTCS 110 MOp(hoIIo-
TMYECKUM IpHU3HAKaM (HaJIMYHUIO XJIOpO3a U HEKPO3a Ha JIMCTOBOM IJIACTHHKE). JOCTaTOYHO YeTko
pa3nuyaroTCs CIEeKTpalibHbIE KpUBbIE B quarnazone 750—1350 M Ha miomaakax, 1mo Mepe ynaaie-
HUS OT KOMOMHATa OTpakaTesibHasi CHOCOOHOCTh JIMCThEB YMEHbIIaeTcsl. MOKHO OTMETUTh 3HAUU-
TEeJbHBIE PA3UYUsl OTPAXKATEIbHON CIIOCOOHOCTH JIUCTHEB MO TPAHCEKTE. Y CpeTHEHHbIE 3HAYCHUS
MUTMEHTHOT'O COCTaBa JIMCThEB Oepesbl MpencTaBieHsl B Auana3one 530—670 uMm, HO 0e3 yeTKoM
3aBHCHMOCTH I10 Mepe yJaneHus oT komOuHaTa. [loka3zaTenn MUrMEeHTHOTO cocTaBa JUCThEB Oepe-
3p1 mymmcToi (Betula pubescens Ehrh S.L.) cienyromue: cymma xmopoduiioB a u b cocrasiser
4.61, coorHomrenue xnopopmmioB a/b — 3.30, otHomeHne cymmbl xsopodminioB a u b k coxepixka-

HUIO KapoTHHOMIOB K — 4.50 (equHMIBI U3MEPEHUsI TUTMEHTOB — MI/T a0COJIOTHO CYyXOro Belle-
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ctBa). [Ipu 3TOM HaJ 0 OTMETHUTD, YTO OTKJIOHEHUS OT CPEIHUX 3HAUEHUN MoKa3aTenel CyMMbI XJ10-
POdUIIIOB ¥ MX OTHOUICHUSI MOTYT COCTaBIATH 1,5 — 2 pa3a, Tor/a Kak OTHOIIEHUE CYMMBI XJIOPO-
¢muioB a u b K cojepkaHUIO KapOTHHOWIOB HE3HAYMTEIBHO OTIMYAIOTCS B 3aBUCUMOCTH OT CTe-
IIEHU TEXHOT€HHOI'O BO3/ICHCTBHSI.

OcoGenHocTh paboThl (POTOCHHTETHUECKOTO anapaTa pacTeHHs HETIOCPEICTBEHHO BIUSET HA
ero CreKTpaibHbI 00pa3. MccnenoBanus mokasaiu, 4To pe3yabTaThl HA3EMHOTO CIIEKTPOMETPHPO-
BaHUs Oepe3bl MOXKHO HCIIOJIb30BATh IS ACIIH(PPUPOBAHUS KOCMUYECKAX CHUMKOB IO KPUBBIM HX
CHEKTPAJIbHON SPKOCTHU. | UIlepCreKTpanbHbIE AaHHbIE, MOIYYEHHbIE IIPU MOMOLIM TMIEPCHEKTPO-
paauoMeTpa, 1al0T HOBYIO JOMOJIHUTEIbHYI0 MH(OpMaLKIO B OJMKHEHN U cpeqHel nHPpakpacHO
4acTAX CHEKTpa, UHTEpIpeTalus KOTOPol TpeOyeT NOMOIHUTENbHBIX uccienoBanuil. Ilo nuzmene-
HUSAM KO3 (UIIEHTOB CIIEKTPAIbHON SIPKOCTH JUCTHEB Oepe3bl YeTKO MHAMLUPYIOTCS XJIOPO3bl U

HCKPO3bI, JaKC IIPpU ITOPAKCHUHN UX MAaJIOM 4acTH.

Pabora BrmosHeHa nipu moanepxke npoekroB POOU 18-05-60221 Apkrrka «MeToI0IOTHS OIICHKH COCTOSTHUS
U TUHAMUKA Ha3eMHBIX DKOCHUCTEM APKTHKH B YCIOBHSX aHTPOIIOTEHHOTO BO3ACHCTBHUS MO NaHHBEIM J[33». ABTOpEI
omaromapusr O. B. Epmomnaeoit u H. 1O. IlImakoBoif 32 TOMOIIE B IPOBEICHUH aHATH30B TI0 OTIPEICICHUIO TUTMEHT-

HOT0 COCTaBa paCTCHI/II\/’I nu 06CY)KI[CHI/I€ PE3YyIbTATOB.

REFLECTION OF TECHNICAL INFLUENCE IN BIOCHEMICAL FEATURES
AND SPECTRAL IMAGES OF BIRCH FOR FUELS (BETULA PUBESCENS EHRH S.L.)
(KOLA PENINSULA)

GOLUBEVAE.IL., ZIMIN M.V., TIMOKHINA Y I.

The report presents the results of an assessment of the impact of the technogenic impact of the Severonikel plant (Mur-
mansk region) on the content and ratio of pigments (chlorophyll a and b and carotenoids k) in fluffy birch leaves using
ground-based spectrometry.

MMPOT'HO3 N3MEHEHWH JECHBIX PAHOHOB HA OCHOBE KJIMMATHUYECKUX
CHEHAPHUEB MI'SHUK

B.J. TPABOBCKUIA, J1.I.3AMOJIOJUUKOB

OBI'YH HEHTP I10 ITPOBJIEMAM 5KOJIOI'MU U ITPOAYKTHUBHOCTU JIECOB PAH

[Totennenue kmuMaTa HEM30EXKHO MPHUBEAET K U3MEHEHUIO TPAHUI] KIMMaTHUYeCKUX 30H. JlecHbie
parioHbI, TPaHULIBI KOTOPBIX YCTAHOBJIEHBI MPUKA30M MUHHCTEPCTBA MPUPOIHBIX PECYPCOB U IKO-
soruu PO ot 18 aBrycra 2014 r. N 367, B 3HaUMTENBHON CTENEHU OTPAKAIOT MOJIOKEHUE TTPUPOI-
HO-KJIMMaTUYECKUX 30H. [[pOrHO3bI MU3BMEHEHUI KIIMMaTa, CAEIaHHbIE Ha IIATOM OLIEHOYHOM JOKJIa-
ne MI'OUK mno3Bosun Obl OLIEHUTh U3MEHEHUS TPAHMUIL JIECHBIX PAiOHOB, €M OBl OblJIa M3BECTHA
MOJIENb CBSI3M KJIMMATUYECKUX MapaMETPOB M TPAHUIL JIECHBIX paloHOB. [lombITKa OUEHHUTH ATH
CBSI3U M U3MEHEHUSI PEANPHUHATA HAMHU B 3TOM JOKJIAJIE.

B cBs3u ¢ 3TUM peuIaroTCsd ABC 3a1a4u.
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1. Tlomck Mojenu, CBA3BIBAIOIIEH TapaMeTphl KJIMMaTa U TPAaHHUII JIECHBIX PailOHOB
2. TIporHo3 m3aMeHeHHs T'PaHMI] JECHBIX PallOHOB B COOTBETCTBHU C MOJYYEHHOW MOJENbBIO U
MPOTHO3aMH U3MEHEHHUs Kinmara, caenanasivu MITOUK.

HcxomuapiMu JaHHBIMU ObUTH IISHT (ailyibl 17151 JIECHBIX PAiOHOB U JIECXO030B, a TaKXKe KINMa-
THYeckas 0asza JaHHBIX, cojiepkalias 0a30Bble KIIMMAaTHYECKHE XapaKTePUCTUKH TEKYILEro KinuMa-
Ta ¥ KIuMatudeckuit mporao3 1o 2100 roxa caenanuenii MI'DUK (JlanHble OBUTH TIPEIOCTABICHBI
®I'BY "MucTUTYTOM TI00aTBHOTO KIIMMAaTa U dKOJIoruu uMeHn akagemuka FO.A. Ucpasnsa"). Jlan-
HbIe B 6a3e MpUBs3aHbI K y3/1aM KOOPJAUHATHOM CETKH C IaroM B 1 rpajayc u BKIIIOYAIOT CpEeIHEMe-
CSTYHBIC TEMITEPATypPhl U KOJUYECTBO OCaIKOB 3a 0a30BbIi nepuoy (1980-2000 rT.) 1 Ha TEPHOIBI
IIPOrHO3a:

. s2 - 2011-2030

o $3 - 2034-2053 nns RCP45 nnum 2028-2047 11 RCP8S (mepexon rimodanbHOl Temmepa-
TypsI uepes 2°C)

. s4 - 2041-2060

. s5 - 2080-2099

Jlecxo3bl — OoJiee MeNKre MPOCTPAHCTBEHHBIC STUHUIIBI, YeM JICCHBIC PaliOHBI: KaXKIbIH Jiec-
HOM paiioH BKIJIIOUAeT MHOXECTBO Jecx030B. Ha mepBomM 3Tame CnucKH J€CX030B ObUIH COMOCTaB-
JeHbl JecHbIM paiionaM B ArcGIS unctpymentamu «Ananu3 — Hanoxenue — [IpoctpancTBeHHOe
coequHeHuey. [IpumMeHeHre 3Toro MHCTPYMEHTA IMO3BOJISET MOJYYUTh CIUCKH JIECXO30B, COCTaB-
JISIOIIME KaXKIbIU JIECHOW PanoH.

KoHneynas 3amaya - IporHo3a M3MEHEHUs TPaHUI] JIECHBIX PAHOHOB IO KIIMMAaTHYECKUM Clie-
HapusIM - CBOAMTCS K IOMCKY IIEpEepaclpeelIeHUs JIECX030B I10 JIECHBIM paiioHaM. MIHbIMU cioBa-
MU, HEOOXOAMMO HOJTYYUTh HOBBIE CIIUCKH COOTBETCTBUI JIECXO30B JIECHBIM pPaiioHaM.

Ha BrOpoMm »sTame pemaercs 3afaya IMOMCKAa KIMMATHYECKHX XapaKTEPUCTHK OTAEIbHBIX
Jecxo30B. OTa 3aj1aua pemraercs cpenctsamu ArcGIS ¢ ucnonp30BaHHEM CIIEAYIONIUX TPUEMOB.

1. Crpowutcs rpagycHas ceTka ¢ IeHOH JieneHus B 1 rpanyc (MCrosb3yeTcs HHCTPYMEHT 2
«Ympasnenue gaHHbIMU — Kitacc mpocTpaHCTBEHHBIX 00BbEKTOB — [10CTpOUTH CETKY»).

2. C ceTKoii CBA3BIBAIOTCS HEOOXOAUMBIC KIIMMATHIECKUE TTapaMETPhI, IMOJTyUYEeHHBIE U3 UCXOTHOM
0a3bl 1aHHBIX. MBI HCTIOIB30BAJIN CPEAHET0/I0BbIE TeMIepaTypsl (tas) 1 KOJIMYECTBO OCaIKOB
(pre), a Taxxe pa3HOCTh MEXKAY CPEIHEUIONBCKAMHE U CPETHESTHBAPCKUMH TEMITEPaTypaMH
(DIF).

3. C ncnonp30BaHWEM HHCTPYMEHTA «YTIpaBJIeHHE JaHHBIMU — [IpocTpaHCcTBEHHBIE OOBEKTH —
OOBEKT B TOUKY» U3 SIUEEK CETKH CO3/JAI0TCS TOUEUHbIE OOBEKTHI.

4. Tlpumensas uHcTpyMeHT «Spatial Analist — MaTepnomsuus — Crinaitn» co3aaroTces rpaiueHT-

HBIC MTOJIA KaXXI0I'0 KIIMMAaTUYICCKOTO ITapaMeTpa.
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5. lanee, npuMeHsieM MeTOI6I 30HaIbHOM cTatucTuku («Spatial Analist - 3oxansHbIe — 30HAIB-
Hasi CTAaTHCTUKA B TAOJIUILY) I CO3JAHMS YCPETHEHHBIX JIJIsl HCKOMBIX MMPOCTPAHCTBEHHBIX
eAUHUIL (JIECX030B) KIIMMAaTUYECKUX [IapaMeTPOB.

B urtore s kaxxaoro jgecxo3a MoJIydriIn ONKMCaHue KiuMaTa Kak Jiisi 6a30BOro nepuoja, Tak
u i mporHo3oB no creHapusim MI'OUK RCP4.5 u RCP8.5. [Ipuyem, muist 6a30Boro kimMara mo-
Jy4eHbI JaHHBIC M0 MPUHAIIEKHOCTH KAXIO0TO U3 JIECXO030B K TOMY WM MHOMY JIECHOMY pallOHy
(cm. Boie). Pacnipenenenue jiecxo030B U JIECHBIX PailOHOB B MPOCTPAHCTBE MEPBBIX JBYX TIABHBIX
KOMITOHEHT IOKa3aJl0 OTHOCUTEIIPHO KOMIIAKTHOE paclpe/iesieHUe JIECX030B IO JIECHBIM paiioHaM,
3a UCKJIIOUYCHHEM paiioHa cternei eBponerickor yactu PD u Ceepo-KaBka3zckoro ropHoro paiiona,
KOTOPbIE MEPEKPHIBAIOT UIUPOKUI CIIEKTP 3HAUYCHUN MEPBBIX JIBYX INIABHBIX KOMIIOHEHT U, OYEBH I~
HO, KJIMMAaTUYECKUX MTapaMeTPOB.

Ha cnenyromem stane ObUiM HaliZIEHbl ypaBHEHHS PErPEeCCUU CBS3bIBAIOIME 0A30BbIN KIUMAT
JIECHUYECTB C MX MPUHAJICKHOCTHIO K JIECHBIM palioHaM, a 3aTeM, UCTIOJIb3Yysl HOBBIE (IIPOTHO3HBIEC)
KJIIUMAaTHYECKUE JaHHBIC MPEACKa3aTh JIECHON palioH, K KOTOpOMY OyJIeT MpUHAIJIeKaTh JAaHHOE
JIECHUYECTBO B OyaymieM. JTa 3aja4a peraeTcs npy MOMOUM JUCKPUMHUHAHTHOTO aHAJIU3a, KOTO-
pBIii Ha IEPBOM JTare noadupaet ko3 OUIUEHTHI JUCKPUMUHAHTHON (PYHKIIMU, HAMITYYIITUM 00pa-
30M (C MakCHMaJbHOW MpeACcKa3aTeNbHON CUJION) OOBSCHSIONINE CBA3h KIMMAaTUYECKUX XapakTe-
PUCTHK C MPUHAUICKHOCTHIO K TOMY WJIM MHOMY JIECHOMY paiiony. Ha BTopoMm sTamne, TUCKpUMH-
HAHTHBIA aHAJN3, UCIIOJB3YS MOJIYICHHBIC (YHKITUU, CTPOUT MOJIENb TPEACKA3aHUN OTHOCUTEITHHO
MIPUHAJIJICKHOCTH JIECXO030B K JIECHBIM pailOHaM IpU U3MEHEHUsX Kiaumara. [IpeaBapurensHbie Hc-
CJIeIOBAHUS 33Jlaydl MOKA3aJIM, YTO HAWJIYYIIUE pe3yJIbTaThl AA€T KBaJPATUYHBIN JUCKPUMHUHAHT-
HBIN aHAJIN3.

3amaua pemanack B cpeae R dynkumsamu qda() u predict() u3 makera MASS. ba3oBbrit kinu-
MaT ¥ paclipe/ieJIeHHe JIECX030B IO JIECHBIM pailOHaM HMCIIOJIb30Ballach Kak «o0ydaromias BeIOOpKa
u Qynxnueir qda() mondbupanuch KO3PPHUIUEHTH TUCKPUMHUHAHTHBIX YpaBHEHMH, a (QYHKIUSA
predict() ucnonb3oBaa pe3ynbTarhl padoThl GyHKIHH da() ¥ HOBBIE KIMMATHYECKUE JIaHHBIE H
CTpOMJIA TIPEICKa3aHUsI OTHOCUTEIHHO HOBOTO COOTBETCTBUS JIECCHUYECTB U JIECHBIX PaliOHOB.

Haiigeno, uto cyiecTBeHHbIE U3MEHEHUS MOJOXKEHHS JIECHBIX PailoHOB OyIyT MPOUCXOIUTH
yke B OmikaiillieM MPOTHO3HOM IEpHo/ie MPU 000UX KIMMAaTUYeCKuX clieHapusax. Hapsay ¢ oxu-
JTA€MOM TEeHJICHIIUEH CMEIICHUS JIECHBIX PallOHOB K CEBEPY, OUEBHIHBI MEHEE OXKHUIACMBIC PE3yIIb-
TaThl. A UMEHHO: IIMPOKOI'0 PaCIpOCTPaHEHUs CTENel BILIOTH 0 apKTH4ecKoro nodepexsns (2099
r o cuenaputo RCP8.5); dparmenranueit u peskoMy cokpalieHuro miomaaei Jlecocrenunoro paii-
OHA U PalilOHOB XBOMHO-IIMPOKOJIMCTBEHHBIX JIECOB U FOKHOW TAlIW €Bponernckon yactu PD; co-
KpaIIeHUIO IUIOMIAJel U MOCTEIIEHHOMY IOJTHOMY MCUE3HOBEHHUIO CpE/IHE- U CEeBEPOTACKHBIX Jiec-

HBIX PalOHOB; TOJHOMY HCYE3HOBEHHIO MO 00E€UM CIIEHApHsM paioHa MPUTYHIIPOBBIX JIECOB U
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penkocToitHoM Tairu EBpomneiicko-Ypanbckoit yactu PO yxe B mepBbIii MPOTHO3HBIA TEPHO (K
2030 r).

[Ipu OICHKE MOJYYEHHBIX PE3YJIBTATOB CIEAYET YYUTHIBATH CICIYIOMINE OOCTOSITEIHCTBA.
Bo-niepBbIX, MECTOMOJIOKEHUE JIECHBIX PAalOHOB OMPENENSIOTCS HE TOJIbKO XapaKTepUCTUKaMU
KJIMMaTa, HO U JAPYrUMH NMPUYMHAMU KaK MPUPOJHBIMU (THUIAMH JaHIIA(TOB, MOYB U T.J.), TaK U
MOJINTUYECKUMH. BO-BTOPBIX, SKOCUCTEMBI, XapaKTEPU3YIOIINE JICCHBIE PAHOHBI, 00JIAJAI0T XapaK-
TCPHBIMU BPEMCHAMU PCAKIUK HA U3MCHCHUA KIIMMATUYCCKUX MMApaMETPOB, U CKOPOCTH UX ajall-
TalMu K U3MEHSIOEMYCS KIMMATy MOTYT OBITh CYIIECTBEHHO MEHBIIMMH CKOPOCTH COOCTBEHHO
KIIMMaTHYECKUX U3MEHEHHUI. DTO 00CTOSTENLCTBO CO3/AET JIar (3aJIepPKKY) PEakiuu pacTUTEIbHO-
CTH Ha KJIMMaTHYeCKue u3MeHeHus. Takum 00pa3oM, CKOPOCTh PeaIbHOTO M3MEHEHUS TPaHULl IPH-
POAHBIX 30H B ICJIOM M JICCHBIX paﬁOHOB B 4aCTHOCTH, MOXKECT 6LITI: CYIICCTBCHHO HHWKEC, OITMCAaH-
HOM B mpejiaraeMoM nporxose. s Toro, 4ToObl MOHATH TaK JIU 3TO U, €CJIU J1a, TO HACKOJIBKO HU-

K€, HY’>KHBI JOTIOJIHUTCJIIbHBIC UCCIICAOBAHUS.

VK 502.13(1-751.1); 502.171

OIIBIT IPUMEHEHUA TUCTAHIHUUOHHbBIX U TEOUH®OPMALIMOHHBIX METOIOB
JJIA UHBEHTAPU3ALIMU U OHEHKU COBPEMEHHOI'O COCTOAHUA BUOJIOI'A-
YECKOI'O PABHOOBPA3USA HAIIMOHAJIBHOTI'O ITAPKA «BEJIOBEKCKAS ITYIIA»

A.T. TPYMMO, H.A. 3EJIEHKEBHY, P.B. IBUPKO

MHCTUTYT SKCIIEPUMEHTAJILHOM BOTAHUKU HAH BEJIAPYCU

B noknane Ha npumepe HallMOHATBLHOTO Mapka «bemoBekckast myIa) paccMaTpuBaeTCsl ONBIT HMHBEHTapU3AIMK OHUOJIO-
IMYECKOr0 pa3HooOpasusi ¢ MCHOJIb30BAaHUEM COBPEMEHHBIX MH(OPMalMOHHBIX TexHoJjoruil. Pabora cocrosa u3 2
9TamnoB: 1) «MHBEHTAPU3AIMOHHEIIN» — COCTABJICHHE KPYIMHOMACIITAOHBIX KapT, OTPaXAIOIIUX COCTOSIHUE M (YHKIUU
JJIEMEHTOB OHMOJIOTMYECKOr0 pa3HOOOpasusi; 2) «CHHTETHYECKUN» — NpelyCMATPUBAl HHTETPAIMI0 aHATUTUYECKUX
(TI031IeMEeHTHBIX) TEMAaTHYECKUX KapT B KOMIUICKCHYIO KapTy.

HOCHC,Z[HI/IG ToAbl 3HAMCHYIOTCA BCC Ooiee IMAPOKHUM NNPUMCHCHUEM I/IH(I)OpMaI_II/IOHHLIX TEX-
HOJIOTHI AJI1 pCICHUS 3aa1 U3YUYCHUA U YIIPABJICHUA OMOJOTHYECKUM paBHOO6p83I/ICM. OcobeHHO
CTPEMHTENILHO Pa3BUBAIOTCS MHHOBAIIMH, CBSI3AHHBIC C: CO3/IaHUEM U MHTEPAKTHUBHBIM OOHOBJICHU-
€M TEMaTUYECKUX CIIeIHATM3UPOBAHHBIX 0a3 JaHHBIX; MHOTO(QYHKIIMOHAIBHBIM KapTorpagupoBa-
HUEM C MPUMEHEHHEM CPEACTB AUCTAHIIMOHHOTO 30HaupoBanus 3emin (/[33) u reonnpopmanuon-
HBIX CUCTCM; UCIIOJIB30BAHUCM MHTCPAKTUBHBIX WCb-giS MMPOCKTOB JIsI MOHUTOPUHTA U KOHTPOJIA
HaJl COCTOSIHHEM TPUPOJHBIX PECYPCOB (B T. Y. Yepe3 COIMAIBHBIC CETH); «OOJaYHBIMU BBIYHUCIIE-
HUAMNY).

B HAaCTOAIICM AJOKJIAAC Ha MPUMCPEC HAIIMOHAJIBHOI'O IMapKa «bemoBexckas myma» pacCcMoT-

PCH OIBIT MHBCHTApU3aALIUU OMOJIOTHYECKOTO pa3H006pa31/151 C UCIIOJIb30BAHUECM COBPCEMCHHBIX WH-

(I)OpMaI_[I/IOHHBIX texHonoruii. OCHOBHAs 1IeJIb UCCIIEA0OBaHUuN — CO34aTh KapTy KJIFOUYCBBIX (Ba)i(HLIX
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JUI COXpaHEHUs1 OMOpPa3HOOOpa3rsi) MECTOOOUTAHUI U pa3paboTaTh HaydHO-OOOCHOBAHHBIN IO-
X0 K (pyHKIIMOHAIbHOMY 30HUPOBAHHIO 0CO00 oxpaHsieMoit npupoaHoi Teppuropun (OOIIT).
Pabota cocrosiia 3 2 3TanoB: «MHBEHTAPU3ALMOHHOT0» H «CUHTETHYECKOTO.

IlepBriit 5Tan «MHBEHTApU3AITMOHHBIN npeaycMarpuBal COCTAaBJIICHUE prrIHOMaCI_HTa6HBIX

(M 1: 100 000) aHanMTHYECKHX KapT, OTPAXKAIOIIUX COBPEMEHHOE COCTOSHUE U (DYHKI[HH DIIEMECH-
TOB OMOJIOTHYECKOTO Pa3sHOOOPa3Hst HAIIMOHAILHOTO Napka «bemoBexckas mymay.

1. Kapma pacmumensnocmu. Jlerenaa kapThl COCTaBICHa Ha OCHOBE (DIIOPUCTUYECKOTO MO/~
xoJa K kiaccuduxanuu pactutenbHocTH (Meton bpayn-bnanke). Ilpu kaprorpadudeckom uzyue-
HUU  PACTUTENBHOCTH MPUMEHSUIACh  KOHTpOJHpyeMas  Kiaccuukanus U300pakeHHs ¢
npeIBapuTeNIbHON  cerMeHTaneli mo wmerony cymeprnukceneit  (SNIC-Simple  Non-lterative
Clustering).

I'eoboTannyeckas kapTa U CONPSHKEHHOM ¢ HE0 0a3bl JaHHBIX SBISIOTCS OCHOBOM ISl CO3/1a-
HUSL IPYTHX TeMaTudeckux kapt (Ne2-8).

2. Kapma 6uomonos cocraBieHa Ha ocHoBe Kinaccudukanuu cuctembl EUNIS u cocrout us 47
enunuil (4-7 ypouu cuctembl EUNIS).

3. Kapma «Peodkue u munuuHvle 6u0mMonsly COCTaBICHAa B COOTBETCTBUM C TPEOOBAHUSIMU HAIH-
oHanbHOTO 3aKkoHOmarenbcTBa (TKIT 17.12-06-2014 «IIpaBuna BhIZCICHHUS M OXPaHbl TUITUYHBIX H
PEIKUX OMOTOIOB, TUITMYHBIX M PEAKUX TPUPOAHBIX JIAHIIAPTOBY).

4. Kapma «Peokue u oxpausemvle UObl pACMEHUll U HCUBOMHBLXY» BKIOYAET MECTa IPOU3-
pacTaHus AUKOPACTYUIMX BUAOB PAaCTEHHIl M MecTa OOUTaHUS TUKHUX JKUBOTHBIX, BKIIOYCHHBIX B
Kpacnyto kuury Pecny6nuku benapycs.

5. Kapma «Buoosoe paznoobpasue pacmumensno2o nokpoea» MOCTPOCHA Ha OCHOBE MTOKa3a-
TeJNs 0-pa3Ho00pa3us — CpeHEe YHCIO0 BUAOB (BBICIIMX COCYAMCTHIX PACTCHHUN, MOXOOOPAa3HbIX) Ha
enununy momaau (100 MZ).

6. Kapma «Pasnoobpasue mecmoobumanuii» — crieliiaibHas TeMaTHYeCcKas KapTa, OTpakaro-
1miasi KomuectBo MecrooouTanuii cucrembl EUNIS Ha enunuiy rmomaau (perynspHast ceth 11 k).

7. Kapma «Cospemennoe cocmosinue pacmumensHocmuy OTPakaeT CTeNeHb HapyUIEHHOCTH
PacTUTENILHOTO MOKPOBA B PE3yJIbTaTe HETAaTUBHOTO BO3/IEHCTBHSI AaHTPOIIOT€HHBIX U €CTECTBEHHBIX
¢axTopos. IIpu cocraBieHnN KapThl HCIIOIB30BAINCH KAaK PE3YyIbTaThl COOCTBEHHBIX HA3€MHBIX HC-
CIICIOBAHUI, TaK M JOCTYIHBIX Web-gis MPOEKTOB Ui MOHUTOpUHTa OuopasnoobOpasus (Global
Forest Watch, Land Cover Dynamics u ap.).

8. Kapra «Oxonocuueckue ¢hynxkyuu pacmumensHocmuy» — OTpaxaeT cpenooOpa3yrovid,
OropecypcHbIi 1 naHAmadTHO-3aMMTHBINA oTeHInan mectroooutanmii OOIIT.

Bropoii stan «CHHTETHYECKHI» MpPEeTyCMAaTpUBajl HHTErPAIMIO MOAJIEMEHTHBIX TeMaTh4e-

CKHX KapT B UTOTOBYIO KOMILUIEKCHYIO KapTy. JlJis 3TUX 1eneii: a) ObuiM Mojay4yeHbl OMHapHbIE Clie-
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HBI, OTPKAIOIINUX HAJIMYUE WM OTCYTCTBHUE MPU3HAKA BAXXHOTO IJIsi Onopasznoobpasus; 6) Gpopmu-
poBajach eMHas MO3alKa C Y4€TOM «BECOBOI» 3HAYMMOCTH TOTO WJIM MHOTO MHIMUKATOPHOTO MpHU-
3HaKa.

Tematuueckass MHTerpalibHasg KapTa, OTpaXkarollas MPOCTPAHCTBEHHOE PpacCIpOCTpaHEHUeE,
BaYXHBIX JUIS COXPaHEHUsI OMOJIOTHYECKOro pa3HO00pa3usi MECTOOOUTaHHM, MOXKET ObITh UCTIOJIb30-
BaHa JJISl TPOEKTHPOBAHUS MPUPOIOOXPAHHBIX M XO3SHCTBEHHBIX MEPOIPHUATUH HAa TEPPUTOPHU
OOIIT, a takxe ans pa3pabOTKH HOBOM CXeMbl (PYHKIIMOHAIBHOTO 30HUPOBAHMS HALMOHAIHHOTO

ImapkKa «benoBexckas mymia».

EXPERIENCE OF USING REMOTE AND GEOINFORMATIONAL METHODS FOR IN-
VENTORING AND EVALUATING THE MODERN CONDITION OF BIOLOGICAL DlI-
VERSITY OF THE NATIONAL PARK "BELOVEZHSKAYA PUSHCHA"

D.G. GRUMMO, N.A. ZELIANKEVICH, R.V. TSVIRKO

INSTITUTE OF EXPERIMENTAL BOTANY OF NAS OF BELARUS

The experience of the inventory of biological diversity of the National Park "Belovezhskaya Pushcha" using modern
information technologies is considered in the report. The work consists 2 stages: 1) "Inventory™ — compilation of large-
scale maps showing the status and functions of the elements of biological diversity; 2) "Synthesis" — the integration of
analytical (element-wise) thematic maps into a comprehensive map.

VIIK: 530.5 (083.74)

ONPEJEJIEHUE 3AITACA JIPEBOCTO4 11O ET'O U30BPAKEHUIO
B.®. IABBIJIOB, H.B. TPEHI]

®T'BOY BIIO «MOCKOBCKUU IT'OCYJIAPCTBEHHBIA TEXHUYECKU YHUBEPCTUTET
HUMEHU H.D. BAYMAHA»

[MonyuatoT BuneonzoOpakeHHe APEBECHOTO rojora. [IporpaMMHBIM METO/IOM BOCCTAHABIIMBAIOT €r0 MPOCTPAHCTBEH-
HBII CIIEKTpP M pa3Mepbl KpoH JiepeBbeB. [0 TakcannoHHBIM TabIMIAM M pa3MepaM KPOH ONPEASNSIOT HapaMeTpbl MO-
JIeNBHBIX JepeBbeB. [IporpaMMHBIM METOIOM BBIYMCISIOT BCE JIOKAJbHbIE MAaKCUMYMbI N300Pa)KEHHS M OTOXKIECTBIIS-
IOT UX C KOJIMYECTBOM JIEPEBbEB. Y MHOXKAIOT KyOaTypy MOJIEJIBHOTO JIepeBa Ha KOJIMYECTBO AEPEBHEB, OTOOPaKaeMbIX
Ha CHHUMKE.

TekcTypa BuaeoU300pakeHUsl IPEBECHOTO IOJIOra MOBTOPSIET €ro reomeTputo. Utoosl 6e3
HCKa)XeHUH MpeoOpa3oBaTh reOMETPHUIO IPEBOCTOS B (DYHKILHUIO SIPKOCTH M300pakeHus, Heo0X0a1-

MO 00€eCIeYUTh Tpe6yeMoe pa3speuiCcHue CHHUMKA. CormacHo TEOpEME OTCUYCTOB KotenpaukoBa-

[lIenHoHa, 3eMeHT paspenieHus (A) JODKEH yIOBISTBOPATh YCIOBUIO A < 1/ 2 Fmax Fmax — Max-

m
cuMasbHas MPOCTPAHCTBEHHAS YacTOTa (BeIMUMHA OOpaTHas pa3Mepy KpPOHBI OTACIBHOTO JEPEBa).
Tabmuier (OO1IECO03HBIE HOPMATHUBEI. .., 1992) 00111eCOI03HBIX HOPMATUBOB JJIsi TAKCAI[UU JIECOB
HAYMHAIOTCS ¢ pa3mepa KpoHsbl 50 cm. CrienoBarensHO, MPOCTPAHCTBEHHOE pa3pelieHue n30opaxe-
HHUS TOJHKHO cocTaBiiATh 0,25 M. BoccTaHOBIIEHME NPOCTPAHCTBEHHOTO CIIEKTPaA APEBECHOTO MOJIO-

ra OCyHIECTBJISIOT MPOTPAMMHBIM METOAOM JAByMepHOro dypre — nmpeodpa3oBaHUs € UCIOIb30Ba-

121



HUEM crienrain3upoBanHoro nporpammuoro odecrieuenus MTH KAl wnin ER MAPPER (/laBbI-
noB B.®. u np., 2004). IToxydaroT orubaromyio MpoCTpaHCTBEHHOTO CIEKTpa (YyHKLIUHU SPKOCTH
n3o00paxxenus. Pa30uBaroT Bech MHTEPBAJ YaCTOT HAa 5 TMOJAMANIA30HOB, OMPEACIISIOT CPEeIHEB3BE-
HICHHYIO YacTOTYy B KaXKJOM IMOJAIUANa30HE U HAXOJAT pa3Mep KPOHbI MOJAEIBHOTO JiepeBa B MO/I-
Jrana3oHe.

Hcnone3yst TakcanuoHHbIe TaOmuibl (OOmEecor3Hble HOPMATHUBEL..., 1992), ompenenstor
cpennuil quamerp cedenus (/l, cM) U BBICOTY MOJENbHOIrO JaepeBa. M3BecTHa oruBa HacakKIeHHS
(Anyuun H.IIL., 1982) yTBepkaatoniasi, 4To B KaKJI0M MacCUBE HE3aBHCHMO OT BO3pacTa U cOCTaBa
nopo 40 % toncteix U 60 % TOHKUX EepEeBbEB. Y TOUHSAIOT apaMETPbl MOJIEJILHOIO J€PEBa aHAIU-
3UPYEMOTO CHHUMKa. 3areM nporpaMMHbIM MeToaoM ([laBeioB B.®., KoponskoB A.B., 2008) BbI-

YUCIAKOT BCC JIOKAJIbHBIC MAaKCHMYMbI I/I306pa)KeHI/ISI U OTOXIACCTBIAIOT UX C BCPIIMHAMU KPOH,
IIOACYUTHIBAIOT UX YUCIIO Nl'

CHGHH&J’IPBH}T)OB&HHOIZ nporpaMMoﬁ BBIUUCIIAIOT CPCAHCE PACCTOAHUC MCKAY JIOKAJIbHBIMHU

Makcumymamu a [Mm]. PaccuutsiBator N, = S /a2 — KOJIMYECTBO JIEPEBBEB, S — reoMeTpuyeckas

ionaab cCHUMKA. KonruecTBo IepeBheB B aHAIU3UPYEMOM M300paKEHUH OMPENIEISIIOT KaK CpeiHe
reomerpuueckoe N = ,/N; X N,. 3amac maccuBa HaxXOJAT YMHOXXEHHEM KyOaTypbhl MOJACIBHOTO

ACpCBa HAa KOJIUYICCTBO ACPCBLCB.
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ASSESSMENT OF THE GROWING STOCK OF THE STANDS ON ITS IMAGE
V.F. DAVYDOV, N.V. GRENTS

BAUMAN MOSCOW STATE TECHNICAL UNIVERSITY

Get a video of the canopy. By its program method, its spatial spectrum and tree crowns sizes are restored. According to
the valuation tables and sizes of crowns, the parameters of model trees are determined. Programmatically calculate all
local maxima of the image and identify them with the number of trees. Smartly grow the cubature of a model tree for
the number of trees displayed in the image.
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OBOCHOBAHUE YYETA OCBEIIEHHOCTH J1JIs1 MOAEJIMPOBAHUSA ITUIIEBBIX
PECYPCOB JIECOB IIEHTPAJIbHOM YACTHA POCCHHA

A.A. IVIIMHA', C.1. YYMAUYEHKO?

'®I'BYH PAH LIEHTP I10 [IPOBJIEMAM SKOJIOI'MU U ITPOAYKTHUBHOCTHU JIECOB
M® MI'TY UM. H.3. BAYMAHA

B nokmazne mpeacTaBiaeHbl pe3yNbTaThl aHATIM3A YCIOBHUH, Hanboiee OIaronpuaTHBIX U1 pOCTa H IUIOJOHOIICHHS ATOJ
u rpudoB. M3ydeHsl MoKazaTeny ypoKalHOCTH MHUIIEBBIX pecypcoB. [IpemioxkeHo UCoap30BaTh AT MOACIHPOBAHNUS
JTUHAMHKH TPOJYKTUBHOCTH IIMINEBBIX PECYPCOB TAKOM MH(OPMATHBHBII NapaMeTp KaK OCBEHIEHHOCTh HAa ypOBHE
HaMOYBEHHOT'O TIOKPOBa. PaccunTas ero, BO3MOXHO 00Jiee TOUYHO OIIEHUTh YPOKaHHOCTH MHIIEBBIX PECYPCOB HE TOJIBKO
B OJJHOSIPYCHBIX, HO ¥ B HACKICHUSIX, MIMEIOIINX MOAPOCT U MOJUIECOK, a TAKKE B MHOTOSPYCHBIX HACAXKICHUSAX.

WHTepec K MCIONB30BaHUIO HEJIPEBECHBIX PECYPCOB BO30OHOBWIICS, B CBSI3U C 3aMHTEPECO-
BaHHOCTbBIO JIECOTIOJIb30BATENICH B MOJYyYEHUH MAKCHUMAaJIbHOM BBITOJBI C apeHIHOro ydacTka. U3
BCEX BO3MOXHBIX PECypCOB Jieca, TOMHMO JPEBECHHBI, Hanboee BOCTPEOOBAHbI HAa PHIHKE MUIIIE-
BbI€ pecypchl (AroJpl U rpudsl). Panee MeTobl ynpaBiaeHHs JiecaMd BO BCEM MHpE TPAaIULMOHHO
OpPUEHTUPOBAINCH Ha MIPOU3BOJCTBO JIPEBECHHBI, HO C MEPEXO0JI0M Ha MHOIOLEIEBOE JIECONOIb30-
BaHHE OOHAPY)KEHO, UYTO BOIPOC OLIEHKH U MPOTHO3a AMHAMHUKH HEIPEBECHBIX PECYPCOB SIBISETCS
BecbMa aktyanbHbIM (Vacik, H et al., 2017; Huber et al., 2016). Oaaum 13 COBpEMEHHBIX MOXO0/10B
K PEIIEHHUIO 3TOr0 BOIIPOCA SIBJISETCSI MOAEINPOBAHUE.

OCHOBHBIMU NIEPEMEHHBIMHU, BIUSIOLMMHU Ha YPOKaWHOCTh TPUOOB U SITOJ, SBISIOTCS JIECO-
BOJICTBEHHBIE U TAKCAllMOHHBIC XapaKTEPUCTUKH JIECHBIX Y4acTKOB. Mcronb3ys UX, MOXKHO C Ompe-
JIEIIEHHOM BEpOSITHOCTHIO TPOTHO3UPOBATH MPOTYKTUBHOCTD HEJPEBECHBIX PECYPCOB.

Srona xirokBa SIBISIETCS SHAEMUYHBIM BuioM Juist AS u BS, He nmpouspacras Oosibliie HU B
KaKux Tumax jecopactutenbHbix ycnosuil (TJIY). Taxke npeobnanaromias mopoja OKa3pIBacT 3Ha-
YUTEIbHOE BIUSHHE Ha MPOU3pacTaHUEe MHOTUX pecypcoB. OCOOEHHO 3TO OTpakaeTcs Ha rpubdax.
Hexotopsie Bubl, HarpuMep, Mo0epe30BUK 00pa3yroT CUMONO03 TOJIBKO € OJHON MOPOOH jaepe-
BbEB — Oepe30id, a Oestblii rpubd mpeanounTaeT cMemanyble HacaxaeHus (Ilayros, 2009).

Bo3spact Hacaxxaenus Takxke onpeessieT BO3MOXHOCTh MOSIBICHHS TpUOOB U siroj1. OCHOBHAs
Macca JIECHBIX srof (OpycHuKa, rolyOuKa, MOpOIIKa, YepHUKA) JOCTUTAIOT MPOU3BOJICTBEHHBIX 3a-
I1aCOB B JIECY, I1€ BO3pacT ApeBocToeB crapiue 40-60 eT. ITo CBSI3aHO ¢ JOCTHKEHUEM ONTUMAJIb-
HOTO CBETOBOT'O peKuMa U ociaalbiIeHneM KOHKYPEHIIUH C TPAaBIHUCTBIMU PACTCHUSIMU.

OT NOHOTHI APEBOCTOS 3aBUCUT MOCTYIJIEHUE TIO]T MTOJIOT Jieca CBETOBOM, TEIJIOBOM SHEPTUU
Y KOJIMYECTBA OCAJKOB, a TAK)KE COCTAaB M Pa3BUTUE PACTEHHUI, KOTOPbIE MOTYT CO3/1aBaTh KOHKY-
PEHITNIO ATOTHBIM KycTapHuukaMm (ManuHoBckuX, 2017). 3T0 MOXKHO OOBSICHUTH T€M, YTO MPH BHI-
COKOH IOJIHOTE OTCYTCTBHE PACTEHUM CBS3aHO C HEJOCTAaTKOM cBeTa. IIpu HU3KOW MONHOTE MOsB-
nsieTcsi 0OJIbIIOE KOJIMYECTBO KOHKYPHUPYIOIIUX BUAOB, KOTOPBIE BBITECHSIOT SITOJHbIE KyCTapHUY-

ku. Hanpumep, yepHUKa HE NMEPEHOCUT MPSIMOIO COJHEYHOTO OCBEILIEHHMS, ISl HE€ ONTUMAaJbHbBIN
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CcBeTOBOUN pexuM cosnaercs npu mnoaHote 0.6-0.8 (Hukwurenko, 2016). bpycHuka, Mopomika u
KIIIOKBA - OoJiee CBETOMIOOMBBIE PACTEHHsI, XOPOLIO TUIOAOHOCAT B HacaxAeHUsAX mpu noiaxore 0.3 -
0.5 u Ha otkpbITEIX MecTax (I"opober, 2013).

Ho B u3BeCTHBIX 10 HACTOSIIETO BPEMEHH POCCHICKUX U 3apyOeKHBIX METOJIMKAX HE yjele-
HO JIOJDKHOTO BHHMAaHUS CIIOKHBIM JIPEBOCTOSIM, C HECKOJIbKUMU sipycamu. [Ipu onnHakoBoil mos-
HOTC B MHOT'OAPYCHOM HaCaXACHHH, IIOTOK CBCTA, I[OXO[[SIH_II/II;'I A0 HAITOYBCHHOI'O IMOKPOBA, MOKCT
SHAYUTCIBHO OTJINYATBCA OT YUCTOI'O HACAKICHHA, 4 3BHAYUT U MPOAYKTUBHOCTD SAT'OJHUKOB U I'pU-
00B Oyzer He oAuMHAKOBOW. TakuM 00pa30M, UCIIOJIb30BAHUE MTOKA3aTENs MOJHOTHI, BIUSIOLIETO Ha
MPOJYKTUBHOCTB SITOJ] U IpuOOB, 0€3 yueTa CBeTa He COBCEM KOPPEKTHO.

Ha ocHOBe MOIHOTHI IpeBOCTOS], IOPOIHOrO cocTaBa 1 u 2 sipycoB, a TakXke MOoJyIecKa U MOJ-
pocTta, BO3MOXKHO PAaCCUUTHIBATH OCBEIICHHOCTh, KaK 0oJiee HHPOPMATHBHBINA (AKTOP, BIUSIOIIHIA
Ha pa3BUTHE Sroa U rpuboB. Torga MHTEHCUBHOCTH OCBEIICHHOCTH OyJIeT yYUTHIBATHCA HE Ha
YPOBHE BEPXHETrO sipyca JIPEBECHBIX MOPOJ, a HA YPOBHE HAIMOYBEHHOTO MOKPOBA, YTO MO3BOJUT
0oJiee TOYHO OIEHUTH MPOAYKTUBHOCTH M MEPCHEKTHUBBI POCTA TPABIHO-KYCTAPHHUYKOBOTO sipyca, a
TaKXXe JaTh peKOMEHIAIK (OPMUPOBAHUS YCIIOBUH IS Pa3BUTHS MHOTOPECYPCHOTO JIECOIOJIB30-
BaHUS.

Pabota BeimonHeHa B pamkax npoekta FP7 ERA - Net Sumforest-POLYFORES npu ¢uHaHCOBO# moaepxKe

MuHHCTEpCTBa HAYKH U BBICIIEro oOpazoBanust PO (yHukansHEI naeHTuduKaTop mpoekta RFMEFI61618X0101).
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JUSTIFICATION OF ACCOUNTING OF LIGHTING FOR MODELING THE FOOD RE-
SOURCES OF FORESTS OF THE CENTRAL PART OF RUSSIA

A.A. DULINAY, S.I. CHUMACHENKO?

'CENTER FOR FOREST ECOLOGY AND PRODUCTIVITY OF THE RAS
’MB OF BAUMAN MOSCOW STATE TECHNICAL UNIVERSITY

The report presents the results of the analysis of the conditions most favorable for the growth and fruiting of berries and
mushrooms. The indicators of productivity of food resources are studied. The Russian and foreign models of forest food
resource productivity are considered. It is proposed to use such an informative parameter as the illumination at the level
of the ground cover to simulate the dynamics of food resource productivity. Having calculated it, it is possible to more
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accurately estimate the yield of food resources not only in single-tiered, but also in plantations with undergrowth and
undergrowth, as well as in multi-tiered plantations.

KAPTOT'PA®UPOBAHUE MECTOOBUTAHUM JECHBIX TEPPUTOPUIA HA OCHO-
BE JAHHBIX TUCTAHIIMUOHHOI'O 30HAUPOBAHUSA U OINEHKA O KUJTAEMOI'O
YIHEPBA OBBEKTAM BUOPA3HOOBPA3USA

A.3ATUYJUIMHAY, H..IMUHKEJIAKEP?, T..CUTHUKOB?®, B. MAMOHTOB?. P.PEMIIEJIb®

lcrery
2 VHUBEPCUTET UTMO
® HOY LIIIKD, I'. CAHKT-IIETEPBYPI'
* BOJIJIO3EPCKMI HIIL, I'. [IETPO3ABOJICK
°_ OMNR, ONTARIO

Hamu mpennpuHsTa HONBITKA BBINOJHUTH AWCTAHLMOHHOE BBIJCNIEHHE KJIACCOB MECTOOOMTAHHMH M HX 3KOJOro-
SKOHOMHYECKYIO OICHKY IJISl IPUPOIOOXPHHOTO 30HMPOBAHUS MAIOHAPYIIICHHON JICCHOW TeppUTOpHH (MEKIYPEUbE P.
Jsunbl 1 Bepxueit Bamku, Apxanrensckas o6, pecn.Komn). Kitaccudukanus pacTUTETHHOTO TIOKPOBAa B KapTorpa-
¢bupoBaHre MeCTOOOUTAHHI BBINONHSUIIOCH ¢ oMOIIbio cpenctB NextGis u ArcGis 10-X Ha OCHOBE MOJICBBIX JaHHBIX U
JJ133 (LANDSAT 5-8, Sentinel 2), IIMP (LANDSAT DEM) c paspemennem 30 M B MUKceJ e U JaHHBIX JECOYCTPOH-
crBa (2007). dust kiaccudukanuu nukcenedt Landsat 8 6putn MCOT30BaHBI HA3EMHBIE MOJIEBBIC OMKMCAHUS C MPUBS3-
kot GPS, BeimonHenHsie B 2013-2017 rr (okono 400 moneBbIX Ha3eMHBIX OMUCaHUii). DTH JaHHBIE HCIIOJIb30BAINCH
COBMECTHO CO CHHMKaMH BbICOKOro paspemenus Sentinel 2. Jlns xnaccupukanuu J1J[33 ucmons3oBaics aaropurm
ciyyaiioro jeca (RF), peanmusoBanusiii B NextGis, KoTopsIii MPUMEHSIICS HA OCHOBE OOYYArONIMX MMOCIEA0BATEIHLHO-
crelt (pa3mep oOydarolei BBIOOPKU, MOCTPOSHHON Ha 0cHOBE — 0koJi0 2000 Touek). YacTh JaHHBIX ObLIa HCIONIb30Ba-
Ha JJIsl TPOBEPKHU KadecTBa KiacCU(pUKauy.

MectoobuTtanus ObLTH MPEIBAPUTEIHHO Pa3OUTHI HA KPYIHBIE KJIACCHI B COOTBETCTBHUH C Tpe-
OOBaHMSIMH OCHOBHBIX YSI3BUMBIX TPYII BUIOB U Ha OCHOBE JMCTAHIIMOHHOHN KiacCU(UKAIIUH JIeC-
HOM pacTUTENBbHOCTH, TpuHATON B KaHnane. BrineneHue kiiaccoB MeCTOOOMTaHUM YPOBHSI BbIjIea U
BBIIIIE PETMOHBI AHAJIM3UPOBAIINCH 110 COOTHOILIEHUIO Pa3HbIX KiIaccoB nukceneil. [lposenena unre-
rparyst SK0JIOTHYeCKUX TpeOOBaHUN BUAOB, 0a3 JAHHBIX MX TOYEYHBIX apeajoB U MOITY4YEHHBIX Kap-
TOCXEM MECTOOOUTAaHU, B pe3yJbTaTe Yero ObLIM MOJyYeHbl KAPTOCXEMbI TOTEHIIUAIbHBIX MECTO-
oOuTaHUI peKuX U ySI3BUMbIX BUJIOB Ha IJIOLIAAM OKOJIO 1 MIIH ra.

s o6paboTku 3ToM MHpopMalK Oblia co3iaHa pensunoHHas 6a3a qaHHbIX (BJl). OcHoB-
Has Tabiuia ¢ JAHHBIMH COJEPXKHUT MHPOPMALMIO MO Y4acTKaM (J€CHHYECTBO, KBapTal, BBIJIEI,
HOMEP y4yacTKa, BO3pacT APEBOCTOS, TUIOMIAAb, TUIT MECTOOOUTAHUS U T.]1.), JJI BRIPYOJICEHHBIX WIIH
CTOPEBILNX YYaCTKOB YKa3bIBAECTCS TAK)KE THUI MECTOOOMTAHMS 0 MMEBILIUX MECTO HapylieHuil. B
MOJISIX JIOTUYECKOTO THIA YKa3bIBaeTCs HaJIMYue pyOOK M MOXKAPOB Pa3HOW J1aBHOCTHU, IPOTHO3HbBIE
JAHHBIE M0 BXOXIECHUIO YYaCTKOB B pyOKY, OydepHbie 30HbI 10por U pyOok. CripaBoYHbIE TaOJINIIBI
COJIepKaT CIMHMCKHU PEIKUX BHUJIOB C yYKazaHueM KpacHBIX KHUT M mapaMmeTpbl MECTOOOUTaHUMN pea-
KHX BHJIOB, JOTIOJHUTEIbHBIE TAOIMIIBI CAYXaT Ui YCTAaHOBJIEHUS CBSI3€H MEXIY CIPaBOYHBIMU
TabIUIIaMKU U OCHOBHOM Tabmuueil gaHHbix. SQL-3ampockl kK 6a3e JaHHBIX MO3BOJSIOT MOJIYYHUThH
aKTyaJbHbIE IUIOIIAJAN MECTOOOMTAHUM PEIKUX BHUJIOB, @ TAKXKE YTEPSHHbIE M HAXOMASALIMECS ITOA

YIpO30il YHUYTOKEHHUS.

125



C nomomnreto B/l BeIMOMHEHA SKOJIOTO-?KOHOMHYECKAsT OIleHKa HEM30eKHOTO yiiepda ys3BH-
MBIM KOMIIOHEHTaM 3KOCHUCTEM MaJIOHAPYIIEHHOTO JECHOT0 MacCHBa C YYETOM 30H C Pa3IMyHOU
CTCIICHBO HECTAaTUBHOI'O BO3HCﬁCTBHH C HCIIOJIb30BAHUCM YTBCPIKACHHLIX TAKC U MCTOAUK pPacCucTa
BpE/ia )KUBOTHOMY MHUPY U OXpaHsIeMbIM BUJaM pacTeHuil u rpu6oB. OCHOBHBIM HCTOYHUKOM Hera-
THUBHBIX BO3JICHCTBUIl HA MOMYJISIMHM YS3BHUMBIX BUIOB B MajOHapYyUICHHBIX MAacCHUBaX SIBISETCS
JICCOXO03STMCTBEHHAS ACATCIIBHOCTD, B IICPBYIO OUCPCAb BCACHUC CIIIONIHBIX py6OK 663 HUCKIIIOUCHUA
B2XHBIX MECTOOOUTAHUI U KOPUIOPOB MUTPAITUH.

B nacrosimiee BpeMs B IPHUPOJOOXPAHHON NPAKTHKE ACHEKHAs KOMIIGHCAIMs Bpela STUM
rpynmnaM OpraHu3MoOB MPEAyCMOTPEHA TOJIBKO MPH BHISIBICHUU MPABOHAPYILIEHUH U HE MPEAYCMOT-
peHa ISl MPOEKTOB JIECOXO3AUCTBEHHOU ACSTEIIbHOCTU. BBISBICHO CIOXKUBILIEECS TPOTUBOPEUHE B
3aKOHOJATEIbCTBE, CBI3aHHOE C TE€M, YTO KOMIICHCAIMsSI HEM30EKHOTr0 Bpe/ia Mpu HaMeyaeMol Xo-
3SIICTBEHHOM JeSITEbHOCTU B HACTOSIIEe BpeMs BO3MOXKHA, HO HE HE0OXoauMa MpH peaan3anuu
MPOEKTa B BUJE BBHIILIATHI yiiepOa. ENMHCTBEHHBIM MEXaHU3MOM CHIDKEHUS HEraTHBHOTO BO3ZCH-
CTBHA Ha CTaJUU MPOCKTUPOBAHUA ABJIACTCA IJIAHUPOBAHUC U PACUCT CTOUMOCTH IMPUPOJOOXpPaH-
HBIX MEPOIPUITHHA, KOTOPOMY JOJKHO YJIENIATHhCS 0CO00€ BHMMaHHE IPU pa3paboTKe MPOEKTOB

XO03IUCTBEHHOH JIeATEIHLHOCTH.

HABITAT MAPPING OF FOREST AREAS ON THE BASE OF REMOTE SENSING AND
MONETARY ESTIMATION OF EXPECTED DAMAGE FOR BIODIVERSITY

ASIIA ZAGIDULLINA!, NATAIA DINKELAKER* VIKOR MAMONTOV?, ROBERT REMPEL® T.SITNIKOV

1- ST.PETERSBURG STATE UNIVERSITY, SAINT-PETERSBURG
2- VODLOZERSKIY NATIONAL PARK, PETROZAVODSK
3- OMNR, ONTARIO
4- ITMO UNIVERSITY, SAINT-PETERSBURG
5- HEAD EDUCATION CENTER OF POWER INDUSTRY, SAINT-PETERSBURG

Habitat loss is globally a threat to biodiversity and in managed boreal forests a loss of habitats is the most common fac-
tor affecting species diversity. We made an attempt to implement classification of habitats and their ecological assess-
ment regimes of the pristine forests landscape of Barents region. The watershed forests are home to one of the last and
the most southern remaining populations of listed wild forest reindeer (Rangifer tarandus) and other vulnerable and
protected species. To prepare maps for wildlife habitat assessment we mapped vegetation cover, disturbances, sandy
soils and roads. Classification of vegetation cover was carried out on the base of remote sensing, forestry maps and big
series of field data. To assign the classes for the selected Landsat 8 pixels, we used the following data. GPS ground data
series were available for different years. This information was used jointly with high-resolution images Sentinel 2. To
classify the Landsat 8 imaging the random forest algorithm (RF in NextGis) was used on the base of training. To gener-
alize the vegetation map LSL tool was used). Modern conservation planning often uses a particular type of habitat
model called a resource selection function (RSF) or a resource selection probability function (RSPF). These functions
can estimate the probability that a particular piece of land will be selected for use by the species of interest. The models
can be used to estimate changes in expected patterns of use based on forecast changes to the landscape. With using of
habitat map and database we made monetary estimation of expected damage on different scenario of forest use.
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KAPTOI'PA®HUYECKHUIA CEPBHUC JI5s1 BU3YAJIM3AIIUNA PACHETOB
HOTJVIOINEHUA, SMUCCHUU U BAJTAHCA YIJIEPOJA B JIECAX POCCHUH

T.A. 30JIMHA®, A.C. IBITIJIEHKOB?, H.B. MAJIBILLIEBA®

UpBY «BCEPOCCUINCKNI HAYUYHO-UCCCIIEJIOBATEILCKIAN MHCTUTYT JIECOBOJICTBA U
MEXAHU3AIMU JIECHOT'O XO3SMICTBA» (OBY BHUMJIM)
2 HWJI DPO3MU [TIOUB U PYCJIOBBIX ITPOLIECCOB MM. H.M. MAKKABEEBA, TEOT'PA®UUECKUN dA-
KYJILbTET, MI'Y M. M.B. JOMOHOCOBA

Kaprorpadudeckuii cepsuc npezcrapisier co00H HHCTPYMEHT, MO3BOJISIIOMINI POCMAaTpPUBaTh HA0OPHI KapT, KOTOPhIE
MIOCJIE/IOBATENIHO 3HAKOMSAT C NMPOCTPAHCTBEHHBIM IIPEJCTABICHHEM DPE3YJIbTaTOB pacyeToB YIIEpOJHOro OanaHca B
necax Poccun. IlocnenoBarenbHOCTH MEPEXOAA OT OJHOTO HAOOPa KapT K APYroMy HaIJISLAHO JEMOHCTPUPYET IO3Tal-
HBIE Pe3yJIbTaTHl PACUETOB MIOKA3aTelNel B COOTBETCTBUH C MeToANKOi ydera mormomenus CO, necamu Poccun. Habo-
pBl KapT OOBEIMHEHBI B TEMaTHYECKHE pa3liesibl W mopapaszensl. CTpyKTypa paslenoB W IOAPa3lelioB, B KOTOPHIE
CTPYNNUPOBAHBl UHTEPAKTHBHBIC KapThl, HICHTHYHA CTPYKType BeO-caiiTa M ABISIET COOOM MEpapXUIECKyl0 CHCTEMY
HTML-cTpanm.

Kaprorpaduueckuii cepBuc npencrabisieTr coooi HaOop KapT MHPOPMAITMOHHO-CITPABOYHOTO
TUIa, Co3/l1aHHbIX B cpene ArcGIS, Bu3yaqu3upoBaHHBIX C HMOMOIIBIO OMOIMOTEKH C OTKPBITHIM
komoM Leaflet.js u s3pika mporpammupoBanust R 3.5.2 (R Core Team, 2018) B uHTepakTHBHYIO
dopmy u manee oObenTUHEHHBIX ¢ moMmomniplo HTML-cTpanui B mepapXxudeckyro CTPYKTypy, IO-
noOHyt0 atiiacy. KapTel mpenHa3HaueHsbl ISl MHTEPAKTUBHOIO IPOCMOTPA PE3YJIbTaTOB PACUETHBIX
paloT Mo OIIEHKe 3amacoB yIiepojia, FOAMYHOI0 HAaKOIUIEHUS 3aIlacoB YIJIepoja, SMUCCUH yriepo-
Jla ¥ YMCTOrO MOTJIOUIeHUs yriepoaa 6uomaccoit necoB Poccun. Pe3ynbTaThl pacueToB MojiyueHsl ¢
IIOMOUIBIO AITOPUTMOB METOIMKM KOMYeCTBEHHON oneHKu nornomeHus CO;, necamu PO (Mero-
nuka, 2017) u ee mporpaMMHOM peanu3aiiu 1Mo JaHHBIM ['0CyIapCTBEHHOTO JIECHOTO peecTpa Ha
01.01.2016.

IIpocTpaHCTBEHHON OCHOBOM ISl CO3/1aHUS KapT CIIY>KUT ITOJIMTOHAJIBHBINA CIIOW ¢ IPaHULIaMU
JIECHUYECTB U JieconapkoB Poccun. PacueTHble OLIEHKH 3a11acoB 1 TOJUYHOT0O IpUpAIEHUs 3a11acoB
yriepoaa MNpeACTaBlIEHbl B TIpaHUIAX TEPPUTOPUATBbHBIX E€IWHHUIl YIpPaBICHHUS JecaMu (JIECHU-
YeCTB), pacueTHbIE TIOKA3aTeNN MOTePh yriiepojaa B OMoMacce JIeCOB B pe3ysbTaTe BO3JIEeHCTBUA py-
00K, IMOXKapoB M MPOYMX AHTPONOIEHHBIX (DPAaKTOPOB, HETTO-NOIJIOMICHUS yIiiepoja — YHUCTOU
onomuoi npoaykiuu (NBP) Takke mpeacraBiieHbl Ha KapTaxX B TpaHHUIAX JICCHUYECTB. B cuiy oco-
OCHHOCTEN MCXOJHBIX JaHHBIX SMHUCCHM YIJepoja paccuuTaHbl 1o cyobektam Poccuiickoit dene-
pauuu.

MakeTsl KapT HoArotoieHsl B mporpammuoii cpene I'MC ArcGIS. 3aech ObuIM OCTPOEHBI
KapTOrpaMMbl [0 pacueTHbIM IIOKa3aTessM, BBIOpaH MeETOJ| Kiaccupukauuu M pa3paboTaHo
odopmiienne kapt. Jlanee kapThl BU3YyalIM3UPOBaHbI B Cpele mporpaMmupoBanus R mpu momoriu
ouommoteku Leaflet (Cheng et al., 2018), koTopas mo3BoiseT co3naBaTh WHTEPAKTUBHBIE KapTO-
cxembl. [l yno6cTBa aHanmu3a HHPOPMALMU U YIIPOLCHUS MTPUBSI3KU K IPOCTPAHCTBEHHON OCHOBE

¢ momotsio oudmumorexu htmlwidgets (Vaidyanathan et al., 2018) 6butr 100aBJICHBI CloM 0a30BBIX
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kapt oT ESRI (Tomorpaduyeckas kapra, ¢pusudeckas Kapra, CIyTHHUKOBBIH CHUMOK W ap.). s
skcnopta u3 cpensl R B hpopmar HTML-cTpanui, npuMensiiacs 6ubnmuoreka rmarkdown (Xie et al.,
2018) ¢ ucnonszoBanuem ¢opmara flexdashboard (lannone et al., 2018). [Ipumep koaa HoCTyIeH
o cceuike (https://github.com/atsyplenkov/forestry-carbon).

B kaprorpadudeckom cepBuce KapThl CIPYIITUPOBAHBI B 4 TEMaTUYECKUX pa3Jiena: 3amac yr-
Jepozaa B Ouomacce, roJUuHOE HAKOIUICHHE 3allacoB yIIepoJia, TOJMYHbIC TIOTEPH 3aIacoB yriiepo-
na u Oananc yriepona. Kaxaplii pa3zen BKIIOYaeT NOApa3Aeibl ¢ MOKa3aTeNsiMu, TUPPepeHIUpo-
BaHHBIMU 110 TyJIaM YTJIepoJia: HaJ3eMHOW (PUTOMACCHI, MMOA3EMHOIN (PUTOMACCHI, MEPTBOH JpeBe-
CHHBI (CyXOCTOM, BaJISKHUK) M JIECHOM mojacTwiku. [Ipu paboTe ¢ KapraMu B MHTEPAKTUBHOM pe-
KM€ BO3MOJKHO MOJYYEHHE YHMCICHHBIX IOKa3aTelieil 1Mo ONpeAeIeHHOMY MPOCTPAHCTBEHHOMY
00BbekTy. Bo BCIuibIBaroIeM OKHE MpH yKa3aHUM KYypCOPOM Ha MPOCTPAaHCTBEHHBIH OOBEKT OTOO-
PAKAIOTCSI KOJIMYSCTBEHHBIC XaPAKTEPUCTHKH 3aMlacOB YIIIEPO/a, TOJUYHOTO TOTJIOMIEHHSI, IMHUC-
cuii 1 OanaHca yriepoja Juisi BBIOpaHHOro o0bekTa. PaboTa ¢ kapTorpapuueckum CepBUCOM B MH-

TEPAKTUBHOM PEKMME BO3MOXKHA Ha JIFOOOM KoMIbIoTepe ¢ moMotipio WEB-Opaysepa.
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CARTOGRAPHIC SERVICE FOR VISUALIZATION OF CALCULATIONS OF AB-
SORPTION, EMISSIONS AND CARBON BALANCE IN THE FORESTS OF RUSSIA

T.A. ZOLINA!, A.S. TSYPLENKOV?, N.V. MALYSHEVA!

LALL-RUSSIAN RESEARCH INSTITUTE OF SILVICULTURE AND MECHANIZATION OF FORESTRY
(FBU VNIILM)
2 LABORATORY OF SOIL EROSION AND FLUVIAL PROCESSES, FACULTY OF GEOGRAPHY,
LOMONOSOV MOSCOW STATE UNIVERSITY

Abstract. The map service is a tool that allows you to view and investigate the spatial distribution of the carbon balance
calculations for the forests of Russia. The sequence of transition from one map to another clearly demonstrates the CO,
absorption by Russian forests. Maps are combined into thematic sections and subsections. The structure of sections and
subsections in which interactive maps are grouped is identical to the structure of the website and is a hierarchical system
of HTML pages. Maps were prepared in ArcGIS and further visualized in R using leaflet and flexdashboard libraries.
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KAPTOI'PA®@UPOBAHUE U AHAJIA3 CBA3HOCTHU OXPAHSEMBIX YHACTKOB
PA3/IMYHOI'O CTATYCA HA ITIPUMEPE KOHAOIIOKCKOI'O PAUOHA,
PECIIYBJIMKA KAPEJIMSA

O. B. MJIbMUHA
®Ir'BOYBO (I1ETPO3ABOJICKHI TOCYJIAPCTBEHHBI YHUBEPCUTET», KPOO «CITOK»

B nmoxmane mpuBOAHMTCS PE3yNbTaThl KapTOrpadMpOBaHWS M aHAIN3a CBA3HOCTH OXPAHAEMBIX YYaCTKOB PAa3IHMIHOTO
craryca B Kormomosxxckom paiione Pecryomuku Kapemnnsi.

B poccuiickoit mpakTuke oXpaHbl MPUPOABI OCHOBHBIM MHCTPYMEHTOM JJISi OXPaHbI BUIOB U
X MECTOOOMTAHMM SBJISETCS CO3/IaHUE 0C000 OXpaHseMbIX MpUupoaHbIX Tepputopuit (OOIIT). Ox-
HAKO K€ BO MHOI'MX PErMOHax UX J0Jisl OcTaeTcs 10BoJbHO Hu3kol. B PecniyOnuke Kapenus (PK),
o cocrosuuio Ha 2011 1. momst OOIIT cocraBnsna 4,5 %, 4TO CylIEeCTBEHHO HIKE, YeM B OO0Jb-
IIMHCTBE MpUJIeTalonux peruoHoB u no Poccuu B nienom (Ko6Gsikos, 2009). CyiecTByromue miaHbl
no pazButuio cetu OOIIT peann3oBBIBalOTCS MEUIEHHO U HE B MOJHOM 00bEME, B CBS3H C YEM
BO3pAacTaeT 3HAYMMOCTb JAPYTUX OXPAHSAEMBIX YyYacCTKOB, B TOM YHCIIE JIECOB BBICOKOW MIPUPOJIO-
oxpanHoi nenHoctu (JIBIIL), BeiaensieMbIx apeHIaTOpaMu JeCHOro (pOoHAa, UMEIOIUX cepTudu-
kat Forest Stewardship Council (FSC). Msl monbitanuch ouexuts Bkiaaa JIBIII] B o0yt ceth
OXpaHsSIeMbIX YYacTKOB IO TEPPUTOPUATHHOMY KPUTEpHUIO (ILIOMIAIH) U MO WX BIMSHHUIO Ha CBS3-
HOCTh YYaCTKOB MEXKIy co00i. Y apeHIaTopoB JiecHOro (oHaa ObuTa 3ampolieHa nHpopmamus o
BbiieneHHbIX JIBIIL] Tunos 1-3. B kauecTBe MozenbHON TeppuTOprH ObLT BBIOpaH KoHnonoxckuit
paiton (KP), umeromuii oTHOCUTENbHO pa3BuTyo cetb OOIIT u aAByX apeHaaTopoB, cepTHPHUIPO-
BaHHBIX 0 cucteme FSC.

[Tnomans KP cocraBnsier 595 thic. ra, u3 HUX 294 ThIC. ra — apeHjia cepTU(UINPOBAHHBIX
komnanuii. Ha tepputopun KP pacnonoxeno 20 OOIIT obueit miiomansto 45 Tteic. ta (7,6 % ot
momaau KP). Apennatopamu B KP Obuto Beieneno 2,2 toic. ra JIBIIL, uro cocraBnser 0,4 % ot
iomaau jgecHoro ¢onna. Pazmep JIBIILL Bapsupyetcst ot 0,5 no 1535 ra, 6onbast yacTe ydact-
KOoB nMmeet pasmep ot 1 no 10 ra.

Bo03M0OXHOI MEpO CBA3HOCTH MOXKET CIIY)KUT PacCTOSTHUE MEXKIY YYaCTKaMH, TOTEHIUAIBHO
MPUTOHBIMU JIJIs1 0OUTaHUS TOro Ui uHOTO Buaa (Xancku, 2010). Jlns olleHKH CBSI3HOCTH OXpa-
HSIEMBIX YY4aCTKOB OBLIO paCCUMTAHO PACCTOSHUE JI0 MepBOro Oymxkaiiero yuyactka. Tak, 11 Bcel
PK paccrosnus mexnay cymectBytoummu OOIIT cocraBuwim (MUHUMYM/CpeaHee/MaKCUMYM)
0,5/13,7/111,1 xm, ot KP — 1,1/9,7/34,5 xm, nnst KP ¢ yaerom JIBIIL] — 0,095/2,9/25,1 kM. Bos-
MOKHOCTb PacCeIeHHs] paCTeHUH U rpuOOB Ha HOBBIE YYACTKH ONpPEAEIAeTCs JAIbHOCTHIO MEPEHO-
ca criop uiau ceMsiH. J[ist GONBIIMHCTBA pacTeHHWd OHa JISKHUT B npexaenax jgo 1,5 kv (Vittoz et al.,

2007), nast BUJIOB TPYTOBBIX IPUOOB, CBSI3aHHBIX C YYaCTKaMM CTAphIX JIECOB - 10 HECKOJIBKUX CO-
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TeH metpoB (Jonsson et al., 2008; Norros et al., 2012), aas psaa snuUTHBIX JTUIIARHHUKOB - He-
CKOJIbKO JIECSITKOB METPOB, XOT JIETKUE CIOPHI APYTHX BUIOB MOTYT MEPEHOCUTCS HA 3HAYUTEIb-
uele paccrosaus (Ockinger et al., 2005; Gjerde et al., 2015). Takum 06pa3om, HMeronIeecs Koaude-
CTBO W IpocTpaHCTBeHHOE pacnoioxkenue cymectByromux OOIIT kak B PK B nenom, tak u 8 KP
HE OTBEYAaeT MHUHUMAJIbHBIM MPHUHATHIM noporam mo miomanu (Crpaterus u [lnan geiictsuif ...,
2014) u He obecneynBaeT JOCTATOYHYIO CBSA3HOCTD 3TUX TeppuTopuid. Jlo co3manus 6oiee oOmup-
Hoil cetu OOIIT, HeOonbIINE IO TUIOIIAAN YYACTKH, COXPAHIEMbIE Ha TEPPUTOPUSIX C AKTHBHBIM
JIECOIOJIb30BAHUEM, MOTYT HMETh Ba)KHOE 3HAYCHHE IJI MOJACpKAHMS MOMYJALUNA HEKOTOPHIX
JIECHBIX BHUJIOB pacTeHuid u rpuboB. [IpoBeneHHbIN aHANN3 AAaeT TOJNBKO MpPEIBAPUTEILHYIO U 3a-
BBIIICHHYIO OIICHKY CBSI3HOCTH MECTOOOMTAHMH, MOCKOJIbKY B peajbHBIX JIaHAmAPTax Ha CBS3-

HOCTB 6YHYT BJIUATH MHOXXCCTBO JOIIOJIHHUTCIIbHBIX q)aKTOpOB.
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MAPPING AND CONNECTIVITY ASSESSMENT OF DIFFERENT CONSERVATION
AREAS IN KONDOPOZHSKIJ DISTRICT, REPUBLIC OF KARELIA

O. V. ILINA
PETROZAVODSK STATE UNIVERSITY, NATURE CONSERVANCY «SPOK»

The report presents the results of mapping and connectivity assessment of different protected areas in the Kondopozh-
skij region of the Republic of Karelia.
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OIIBIT ITOJIEBOI'O TEOMH®OPMAIIMOHHOI'O KAPTOI'PA®UPOBAHUA
JIECHBIX I1IOYB

B.H. KAPMHWHOB, O.B. MAPTBIHEHKO, I1.B. OHTUKOB, A.A. BAPAHEHKOBA, A.H. MAKCUMOBA

MBITUILUHCKUN ®UITUAJI ®EJEPAJILHOIO FTOCYJAPCTBEHHOI'O BIO)KETHOT'O
OBPA30BATEJILHOI'O YUPEXJIEHHSI BBICILIETO OBPA30OBAHUS « MOCKOBCKUIA
TOCYJAPCTBEHHBII TEXHUUECKUI YHUBEPCUTET UMEHU H.D. BAYMAHA
(HALIMOHAJIbHBIN UCCJIEJJOBATE/ILCKUIN YHUBEPCUTET)»

B noknazse paccMaTpuBalOTCS MPAKTHYECKUE ACTIEKTHI IPUMEHEHHUS] COBPEMEHHBIX TeOMH()OPMAIHOHHBIX TEXHOIOTHI
NpU TPOBE/ICHUN TOYBEHHBIX O0CIEHOBAaHMI B Y4eOHBIX U MPAKTHYECKUX Ieisax. OOCyKaaeMble TEXHOJIOTHYECKUE
MOJIXOJIbI HETIOCPECTBEHHO anpoOUpPOBaHBl aBTOPAMHU B MPAKTHYECKOM AEATEIBHOCTH U TOKa3ad CBOK A QeKTHB-
HOCTB H yIOOCTBO.

Vike Ha MPOTSKEHUU 110 MEHbILEH Mepe LIEeJI0ro CTOJIETUs IPOPHIBHBINA U MOP(]OIOrHYeCcKH it
METO/bl 3y4eHUs oYB, npeasokeHHble emé B.B. Jloky4aeBbiM, sBistOTCS 6a30BBIMH IIPU U3Y4e-
HUU [IPOCTPAHCTBEHHOI'O paclpe/iesieHus: IOYBEHHOro mokpoBa. C rogaMu npakTUYECKUe peansa-
LU 3TUX METOJIOB COBEPIICHCTBOBAIMCH, OJIHAKO, 0a30BbIE IMOAXOJbI COXpaHSIMCh 0e3 cyle-
CTBEHHBIX M3MeHeHHH. TpaauioHHasi KPUTHUKA 3TUX MOAXO0/0B, IIPEXKIE BCErO, aleIIMPYET K 13-
BECTHOMY CYOBEKTUBU3MY, NIPUCYIIEMY 3TUM MeTojaM. IIonbITku nmepeTu oT KayecTBEHHBIX Olie-
HOK K OoJiee palMOHAIbHBIM M BOCIPOU3BOJMMBIM KAay€CTBEHHBIM I10KA3aTeNIsIM HEOJHOKPATHO
NPEINPUHIMAIINCH U MpeanpuHuMaroTcs. OJHaKo, BCe OHU TPEOYIOT MPUMEHEHUS JOTOTHUTEIb-
HOro 000py/0BaHUs U €ro KaJIMOPOBKHU JIJIS ITOJIyYE€HHUsI COIOCTaBUMBIX Pe3y/bTaToB. TakuMm oOpa-
30M, Ha JaHHOM 3Tale TeXHUYECKOI'0 Pa3BUTHUS KIACCHUYECKHE METObl IIOYBOBEJICHUS, B OCOOCH-
HOCTH, YTO KAacaeTcsl UX IPAKTHYECKOrO NPUMEHEHMs U1 PELICHHs NPOM3BOACTBEHHBIX 3ajad,
OCTal0TCA BOCTPEOOBAHHBIMU M MPAKTUYECKU Oe3anbTepHaTHUBHBIMU. OJHAKO, COBPEMEHHBIE WH-
(bopMallMOHHbIE TEXHOJIOTUY MO3BOJISIOT MOBBICUTH KAYECTBO U YMEHBIINTh HEMPOU3BOJCTBEHHbIE
3aTpaThl BPEMEHU Ha BBHITIOJIHEHUE MOJIEBBIX M KaMepallbHBIX paboT. B mocnennee necsatuierne cu-
CTEMBI CITyTHUKOBOW HaBUTallM¥ JOCTATOYHO IJIOTHO BOIIM B MPAKTUYECKYIO KU3Hb II0YBOBEIOB.
Haubonee u3BeCTHBIM MPOU3BOAUTENEM MOJOOHOTO OOOPYJOBAHMSI B MHUPE IO IPaBY CUUTAETCS
kommanus Garmin. E€ o0opynoBaHHue COOTBETCTBYET CaMbIM BBICOKUM TPEOOBAaHUSI MO HAIEHKHO-
CTH M 3amuIéHHocTi. Ho, Hapsay ¢ HEOCOPUMBIMH MPEUMYIIECTBAMH, 3TO 000PY10BaHHE UMEET
JIOBOJIEHO BBICOKYIO CTOMMOCTb M HE CaMblil Jpy>KeCTBEHHBINH HMHTepdelic. B aToM oTHOmEHuH, 3a-
METHYIO KOHKYPEHIHIO ‘“TipodecCHOHaIbHOMY OOOPYJOBAaHUIO MOTYT COCTABIISITH OOBIYHBIC
cMapThOHBI (B TOM UKCiIe U OIOPKETHBIE MOJIENN), CHAOKEHHBIE MOOMIIBHBIM NpHiiokeHneM Next-
GIS, pazpaboranabiM o onepannonHyto cuctemy Android. OcoGeHHO aKTyalbHBIM TOJAOOHBIN
MOJIXO/1 ABJISIETCSA B 00pa30BaTENIbHOM Cpefie, I/ie CHAOUTh KaXKA0Io CTyIeHTa MPOo(dhecCHOHATBHBIM
00Opy/IOBaHUEM HE BCEr/la BO3MOXHO, a CMapTQOH, yIOBIETBOPSIOUIMM CUCTEMHBIM TpeOOBaHUS

NextGIS Oyzmer npakTHYecKH y KaxIoro.
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[IpunnunuansHo padora ¢ MoOuIbHEIM npuioxkeHrneM NextGIS He otnuuaeTcst OT paboThI €
J0OBIM HAaBUTAIMOHHBIM O0OPYAOBaHUEM, HO MPH 3TOM MMEET PSIJl MOJOKUTEIbHBIX MOMEHTOB.
[Tpexne Bcero, 310 cocoOHOCTH CMAapTQOHA MPU HATMYUHU JOCTyNA K ceTH MHTepHeT obecreun-
BaTh OOHOBJIEHHE KapTOrpapuuecKkoi OCHOBBI B peaIbHOM BpeMeHH. [Ipy He0OX0MMOCTH CHUHXPO-
HU3UPOBaATh KapTorpapuueckoe o0ecreyeHne MKy HECKOJIBKMMU pa0OYMMHU IpyNIaMu 3TO TaK-
K€ OCYILECTBIIACTCS C MOMOIIBIO CTaHAAPTHOTO (pyHKIMOHANA. PaboTa MOXKET OCYIIECTBIISATHCS KaK
M0 TIPUHIIMITY “BBIKOTAJ pa3pe3 — OTMETHII KOOPAWHATHI’, TaK M 110 IPUHIHITY — “BBIIIET HA TOUKY
C 33/IaHHBIMU KOOpJAMHATaMu — BbIKonanl paspes”. Ilpu 3Tom, 0OMEH JaHHBIMH MEXIy pabounmMu
IpyNIamMu U HEHTPOM MOXKET OCYILECTBIIATHCS B caMOM olepaTuBHOM pexkume. IIpu ucnonb3oa-
HUM OO0JIAYHBIX TEXHOJOrHi 0OMeH MH(OpMaIuii MOXKEeT BOOOIIE MPAKTUUECKU TEPEXOAUTh B pe-
MM PEaJIbHOTO BpeMEHH. YKa3aHHOE MPOrpaMMHOE 0OeCIeYeHre MO3BOIAT (PUKCUPOBATh Teorpa-
(buyeckoe MOJIOKEHUE TOYEK, 3alIOMMHATh TPEKH, IO KOTOPBIM OCYILIECTBISETCS 00cCiel0BaHuE,
WM OKOHTYPUTH TPAHMIIBI MPOOHBIX Miomaaei u ap. Cuuraercs, 4yTo “npodeccuoHanbHOe” HaBU-
rairoHHoe o0opynoBaHue obecrednBaeT 0osiee BHICOKYIO TOUYHOCTh NMPHU ONpEAeTIeHHH reorpadu-
YEeCKUX KOOpIMHAT, Hexennu “ObIToBble” cMapThonbl. OqHako, MmoomibHOe mpuioxenne NextGIS
UMeeT CINEeUUAIbHYI0 (QYHKIMIO JJIS YTOUHEHHS I0Jy4yaeMbIX KOOPAUHAT IYTEM MX YCPEAHEHUS.
JUTNTETbHOCTh YCPEIHEHUSI MOXKET YCTaHABIMBAThCS B IIMPOKUX Ipenenax. Kpome toro, ucrnonb-
30BaHME B Ka4€CTBE I'€OIOIOCHOBBI OOIIEIOCTYITHBIX CHUMKOB BBICOKOTO M CBEPXBBICOKOTO pa3pe-
IICHUs, 3a49acCTyI0 TO3BOJISIET BH3YAJIIbHO OLEHUTH TOYHOCTH ONPEACICHUS MECTOIOJIOKEHHS TI0
MMEIOIIMMCST OPUEHTUpPaM Ha MECTHOCTH (OTIENBHO CTOSIIME IEpeBbs, JOPOTU, CTPOEHUs) U, B
clly4yae BBISIBJICHUS MOIPEIIHOCTEH, TPOU3BECTH TOBTOPHOE ONpEIETIeHNEe KOOPIUHAT.

bazoBeiM (popmaToM maHHBIX I MoOwibHOTO TpmiokeHuss NextGIS smusercs dopmar
GeoJSON. D10 oTKphITHIN (hopMat, NMpeaHa3HAYEHHBIA JUJIsl XpaHEHUS reorpauyeckux CTPYKTYyp
JaHHBIX. JIaHHBIM THIT TaHHBIX HaNpsIMYIO MOJAJIEPKHUBAETCS Haubosee M3BECTHOW OTKPBITOH CH-
cremoit Quantum GIS, uyto nemaer ucnonb3oBanue npunoxenus NextGlS emé Gonee npusneka-

TCJIBbHBIM.

EXPERIENCE OF FIELD GEOGRAPHIC INFORMATION MAPPING OF FOREST
SOILS

V.N. KARMINQV, 0.V. MARTYNENKGO, P.V. ONTIKOV, A.A. BARANENKOVA, AN. MAKSIMOVA

MYTISCHI BRANCH OF BAUMAN MOSCOW STATE TECHNICAL UNIVERSITY (NATIONAL RESEARCH
UNIVERSITY)

The report examines the practical aspects of the application of modern geo-information technologies when conducting

soil surveys for educational and practical purposes. The discussed technological approaches are directly approved by
the authors in practical activities and have shown their efficiency and convenience.
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INPUMEHEHHUE I'IC U151 OHEHKH 3AITACOB IPEBECHO-BETOYHbBIX KOPMOB 1
PACYETOB JOIIYCTUMOMU IIVIOTHOCTH NMOIIYJIAAIUU KOIIBITHBIX

B.B. KUCEJIEBA" %, A.Jl. KOMHOB™*

'MBITULMHCKUN ®UIIUATI MI'TY UM. H.D. BAYMAHA, I'. MBITUILI MOCKOBCKOM OBJI.
’[IEHTP IO ITPOBJIEMAM SKOJIOI'MU Y ITPOAYKTUBHOCTHU JIECOB
POCCHUICKOM AKAJIEMUU HAVK, I'. MOCKBA
*3OI'bY «HALIMOHAJIBHBIN ITAPK «JIOCUHBIN OCTPOB», I'. MOCKBA

[IpemmoskeH MOIXOM, TO3BOJIIONINNA HCIIONB30BaTh aTpuOyTHBHYIO nHpopManuio I IC HammoHanmsHOTO Mapka «Jlocu-
HBIIl OCTPOB» IS OIICHKHU 3aI1acOB JPEBECHO-BETOYHBIX KOPMOB AWKUX KONBITHBIX. CO34aHBI KapThl paclpOCTPaHEHUS
OCHOBHBIX KOPMOBBIX PACTEHHUI 10 TEPPUTOPUH NapKa, KapTa 3aIlacoB APEBECHO-BETOUHBIX KOPMOB B MOJIOJHSAKAX U
HIDKHHX spycax yieca. [lo Mepe oOHOBeHHs aTprOyTHBHOW MH(OpMANNI BO3ZMOXKHO CKOPPEKTHPOBATh PACCUUTAHHbIE
BEJIMYMHBI ¥ MX KapTorpadMuecKoe MPEeACTaBICHUE, a TAKXKe CAEIaTh IPOrHO3 U3MEHEHHsSI KOPMOBOH 0a3bl C y4eTOM
JIUHAMUKH PACTUTEIBHOCTH.

Jlns HaloHanbHOro napka «JIOCHHBIM OCTPOBY, SIBJIAIOLIETOCS «OCTPOBHOI» 0C000 OXpaHsi-
€MOM MPUPOJHON TEPPUTOPHUENA, OCTPO CTOUT BOIPOC O MPEAEIbHO AOMYCTUMOMN MJIOTHOCTH MOMY-
JSIAA KPYIMHBIX MIJIEKOIHUTAIONINX, B YaCTHOCTH, KOINBITHBIX-AeHApodaroB. Heobxoauma paspa-
00TKa CTpaTeruy yIpaBJIEHUs MONYJSLUAMU KOIBITHBIX, KOTOpas HEBO3MOXKHA 0€3 aKTyaJbHBIX
JAHHBIX O COCTOSIHUM KOPMOBOM 0a3bl.

Jnst co3nanusi MHPOPMAITMOHHOW OCHOBBI CTPATETUH YIPABICHHS MOMYISIHASIMA KOTBITHBIX
6611 cozgan [ MC-ipoeKT 1Mo COCTOSTHUIO KOPMOBOM 0a3bl Ha TEPPUTOPHH HALMOHAIBHOTO MapKa C
BO3MO>KHOCTBIO MOCJIEAYIOUIEH aKTyallM3aluy 10 Mepe U3MEHEHUH B cOCTaBe pacTurenbHocTu. Ha
IIEpPBOM H3Talle NPOBE/EHA aKTyalu3alus BEKTOPHBIX M aTpUOYTHUBHBIX JAHHBIX JIECOYCTPOWCTBA
1998 r. Ha ocHoBe kocmuyeckoro cHuMka 2018 1. B mporpammaom obecrieduernnu ArcMap 10.1 ot-
PHUCOBAHBI I'PAaHUIIbl HACAKIEHUI, TOTUOIINX OT yparaHa, BBIpyOOK M y4acTKOB, HEMPUTOHBIX IS
oOuTaHus KpymHBIX Miekonuratomux. Ha BeipyOkax B 2017-2018 rr. npoBOJMINCH MOJIEBBIE HC-
CJIEZIOBAHMs YCIEIIHOCTH BO300HOBJIEHUS U TMOPOAHOIO COCTaBa (POPMHUPYIOIIMXCS OMOILIEHO30B.
BHecenbl n3MeHeHMs B 0a3y JaHHBIX TaKCAllMOHHBIX IOKa3aTelell, Ha OCHOBE aKTyaJIu3UPOBaHHOU
nH(popManuy B aTpuOyTUBHON 0a3ze MaHHBIX MPOBEACHA KilacCU(UKAIMs JIECHBIX U HEJIECHBIX 3e-
MeJb MapKa Mo KaTeropusiM cpeibl 0OUTaHUs KUBOTHBIX.

ITo 6a3aM AaHHBIX JIECOYCTPOICTBAa MOCTPOEHBI KapThl PacIpOCTPAHEHUSI OCHOBHBIX BHJIOB
KOPMOBBIX PaCTEHHH JIOCS U IATHUCTOTO OJIEHS — APEBECHBIX, KYCTAPHUKOBBIX U TPABIHUCTBIX.

Ha ocHOBaHuu JaHHBIX O COCTaBe, BHICOTE, I'YCTOTE MOJIPOCTa U MOJIECKA, a TAKXKE JAHHBIX O
Macce KOPMOBBIX 1100eroB pacTeHui pasHbix nopos (CmupHoB, 2007) moacYUTaHbI 3aMackl JpeBec-
HO-BETOYHBIX KOPMOB B SIpycax MOJPOCTa, MOJAJECKa U B MOJIOJHSIKAX Ha 3apacTalolUX BBIPYOKax,
o0ecreyrBaroNIUe CYIIECTBOBAHUE KOMBITHBIX B HauOOJIee KPUTHUECKUH U UX BBDKUBAHHS 3UM-
Huii nepuo. OOmuii 3arac KOPMOB B IMOJPOCTE 10 MPEABAPUTEIBHBIM OIEHKaM COCTaBsieT 46 T, B
noayiecke — 107 T, B MOJIOAHSKAX HA BBIpyOKax — 0Koyio 450 T. TOTO KOJWYECTBA JOCTATOYHO IS

obecnieyeHus: norpedHocTel 30 B3poCbIX JI0CEH MpHU YCIOBUH €KeroHoro norpediaenus umu 20%
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JOCTYIHBIX 3anacoB. [Ipy 3TOM YMCIEHHOCTH JIOCS B HALIMOHAJIBLHOM IIapKe OLleHUBaeTcs B 45 oco-
Oeit, a marHucroro oneHst — B 120-150 ocobel, 4TO yKa3biBaeT Ha HEOOXOJUMOCTb PETYIUPOBAHUS
YHUCJIEHHOCTH U 0053aTeIbHON OpraHU3aluy OJAKOPMKH.

Kapra 3anacoB ApeBECHO-BETOUHBIX KOPMOB IOKa3bIBA€T, YTO HA TEPPUTOPUU MapKa Mpeod-
Jalal0T BBIJEIBl ¢ HU3KUMU 3allacaMy JPEBECHO-BETOYHBIX KOPMOB, KOTOpbIE HE MOT'YT paccMar-
pUBATBHCS KAK KOPMOBBIE YTO/ibsl, @ YYAaCTKU C BHICOKMMHU 3allacaMM paclipeiesieHbl MO3au4HO, YTO
TpeOyeT OT JKUBOTHBIX JIOTIOJTHUTEIIBHBIX TIEPEMEIICHUI B IIOMCKaX KOPMOB.

Hanoxxenne nogo0HON KapThl HA KAPTOCXEMY MECT KOHLEHTpALMU KOIBITHBIX B 3UMHHI Ie-
PHO, TOCTPOCHHON MO JaHHBIM 3UMHUX MapIIPYTHBIX YYE€TOB, [TO3BOJISET ONPENEIUTh ONTUMANb-
HbIE MECTa Ul OpraHU3alMU 3UMHENH NOAKOPMKH. [Ipu 3TOM U3 pacueToB MCKIIIOYAKOTCS YYacTKH,
rae necHoi MaccuB JlocuHoro OcTpoBa mepeMexaercs ¢ IEMEHTaMU 3aCTPOMKH, WM KBapTaJlbl,
SBJISIOIIMECS MECTaMU MacCOBOTO OTJIbIXa, T.K. Y IIOTPEBOXKEHHBIX KUBOTHBIX B 2-3 pa3a Bo3pacra-
€T MPOTSHKEHHOCTh CYTOYHOT'O X0J1a, a, CIEI0BaTeIbHO, U SHEPro3aTparkl, YTO CBOJUT Ha HET J0-
MOJHUTEIbHYIO TOAKOPMKY (Imyrkos, 2003).

Ha pnanHBIE MOMEHT MCCIEIOBAaHUS HOCAT CKOPEE METOAMYECKUN Xapakrtep. TeM He MeHee,
IPEUIOKEHHBIN MOJXO MO3BOJISIET 110 Mepe MoJydeHUus OoJiee JOCTOBEpPHON MHpOpMAaLUU O CO-
CTOSSHUM HWXKHMX SIPYCOB Jieca W aKTyaJHu3allMM JaHHBIX O JIECHOM (DOHJIe CKOPPEKTUPOBATh pac-
CUMTAHHBIE BETMYMHBI U UX KapTorpaduiyeckoe MpeICTaBICHUE, a TAKXKe CIIENIaTh IPOTHO3 N3MEHe-
HUSL KOPMOBOM 0a3bl B OyyIlleM ¢ y4eTOM JMHAMUKU PACTUTEIbHOCTU Ha BhIpyOKax M oOLIero cra-

PCHHA JICCa.
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USING GIS FOR THE EVALUATION OF WOODY FORAGE STOCKS AND CALCULA-
TION OF ACCEPTABLE POPULATION DENSITY OF UNGULATES

V.V. KISELEVA!?, A.D.KOINOV*?
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The approach suggested makes it possible to use the attributive information of GIS of National Park Losinyi Ostrov for
the evaluation of stocks of woody forage of wild ungulates. The maps are created representing the distribution of the
most important forage species across the park territory and the stocks of woody forage in young stands and understorey.
As far as the attributive information is actualized, the calculated values and their visual representation can be revised
and the changes of forage stocks following vegetation dynamics can be predicted.

134



V]IK 528.854

BJIUSAHUE MOTI'OJHBIX YCJIOBUH BECHBI HA PACHPEJAEJEHUE 3HAYEHUM
EVI HAXOTHBIX 3EMEJIb BPSTHCKOM OBJIACTH

I'.B. JIOBAHOB, H.H. IPO310B, A.}0. YAPOUKIHA

®I'BOY BO «BPIHCKUIM I'OCYJAPCTBEHHbIN YHUBEPCUTET UMEHU AKAJTEMHKA
N.I'. ITIETPOBCKOI'O»

IIpuBoaaTCcs cBeJeHMS O BIUSHUM MeTeopojioruueckux yciaoBuil BecHsl 2010-2015 rr Ha pacnpeneneHue 3Ha4YE€HUS
EVI nmaxotHbIx yronuii bpsiHckoit o6macti ¢ pa3HbIMH JaHIIA(QTHEIME YCIOBUSIMH (CBOMCTBA MOYB, TOMOrpadus mo-
BEPXHOCTH, YCJIOBUS IOBEPXHOCTHOTO CTOKA). AHAIM3UPYIOTCS NPHUYUHBI CE30HHBIX U MHOTOJISTHUX Pa3IMYuid 3Ha4e-
HUH HHJEKCA.

Pa3znuums ce30HHON AMHAMUKH BEreTallMOHHBIX MHAEKCOB MaXOTHBIX YrOAUM MOTYT, B OTHO-
CUTEJIbHO KOPOTKUH MEPHOJ] roJja — OT 3aBEPILIEHUs BereTallly A0 Hayalla CHEroTasHuUs, UCIOJIb30-
BaThCsl KaK MCTOYHUK CBEIEHUH O (PU3MUECKO-XMMHUYECKUX W HEKOTOPHIX MHBIX CBOMCTBAaX ITOYB
(Cabello et al, 2012; Emran et al, 2017). Pactipeaerienue oTpaykaroIuX CBOWCTB OTKPBHITOM MOYBHI,
3aBHCHUT OT BOJHO- U TEIIOU3UYECKUX CBOMCTB, 33/Ial0IIUX YHEPTeTUYECKUE XapaKTEPUCTHKH T10-
ToKa 3(G(HEKTUBHOTO M3IyYEHUS U 3HAYCHHS MHJIEKCa CIEKTPAIBbHON SPKOCTU B pa3HbIX 00JacTsIX
cnekrpa. Konebanust MeTeopoaoruyeckiux 0COOEHHOCTEN 3TOr0 Meprojia — CPpeAHEN TeMIepaTyphl,
YCJIOBUH YBJIaKHEHUS, CYLIIECTBEHHO OIPaHUYMBAIOT BO3MOKHOCTh OJJHO3HAYHON MHTEPIIPETALUN
JAHHBIX.

OcoOenHocTr reorpaduueckoro pacmnpesesieHus BereTaloHHoro uuaekca EVI maxoTHbix
yronuit BpstHCKO# 00J1acTH B pa3HbIe IO METEOPOJIOTHUECKUM YCIIoBHsIM rojel - 2010-2015 rr. pac-
CMaTpUBAIOTCA HaMH Kak CJEACTBHUE JEWUCTBUA JABYX Ipynn (akTOpOB — IMOTOAHBIX YCIOBHH U
cBoicTB MoyB. OOBEM BBIOOPKH, OLIEHUBAIOILEH BIMSAHUE JaHA(THBIX YCIOBHM, Ha pacipeserne-
Hue EVI naxotHeix 3emens bpsHCcKoii 0b6nacTu coctaBiseT 255 KIIIOYEBBIX YYaCTKOB, JIIs1 KOTOPBIX
orpeJiesieHbl Tonorpapuyeckue 0COOEHHOCTH MOBEPXHOCTH, COJIEpKAHUE T'yMyca U MEXaHUUYECKHI
coctaB mouB. CBeneHUs 0 Mereoposorndecknx ycioBus BecHbl 2011-2015 rr. mpencraBiieHBI
HaOJI0IEHUSAMU TPEX MyHKTOB, HAWIYYIIUM 00pa30M OTpakaeT OTPaXKaroUIMX ME30KINMaTHYECKUE
pasnuuus.

HanpasneHnue TnHaAMMKM W3MEHEHUH METEOpPOJIOTHUECKUX YCIOBUN BECHBI COBIAIAET B pas-
HBIX YacTax bpsHckoil obnactu. CpenHas Temmneparypa nepuoja OT 3aBEepIICHUs] CHErOTasHUS 10
Hayajia BEreTalui U3MEHSETCS CISAYIOMMM o0pa3oM: o4eHb TEmbIi 2014 rT., yMEepeHHO-TEIIbIE
2010, 2012, 2015, npoxmnanusie 2011 u 2013; cymMMa ocagkoB BECHOW M B MPEABIAYIIYIO 3UMY:
oueHsb BiaxHble 2012 n 2013 1, ymepenno Bnaxssie 2010, 2011 u 2015, cyxoii 2014.

K nepBoii mosoBuHe MapTa riiyoMHa CHEKHOTO MTOKPOBA COCTABISIET OT HECKOJBKHX JI0 TMep-
BBIX JIECSITKOB CAHTHMMETPOB, B 3aBUCUMOCTH OT METEOPOJIOTUYECKUX YCIOBUN MOCIEAHUX HEAETh

3uMbl. B T€mible ToAbl K Hayamy MapTa CHEXHBIM MOKPOB paspyliaercs: moiaHocThio (2014, 2015
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T.). Cpennee 3Hauenne EVI cHe)XxHOTO MOKpOBa Ha MaXOTHBIX 3€MJISIX HECYIIECTBEHHO OTJIMYACTCS
OT HyJisA. Paznuuus uHAeKca MEXIy OTKPBHITHIMU MOBEPXHOCTSIMU MAIllHU CPABHUTEIHHO HEBEIUKH.
Bonee BbicOkMe 3HAUEHUS XapaKTEPHBI TOJIBKO JJIs YYACTKOB MMAIHU y TPAHULIBI Jieca, WA OKpY-
KEHHBIX mepeneckamu. [IpuurHa HU3KOM CIIEKTPAIbHOM SIPKOCTU CHEXKHOT'O MTOKPOBA — HACHIIIICHHE
TaJIOW BOJIOM.

Cpennue 3nauenns EVI B mapre 2014 u 2015 1 (CHeXHBIN TIOKPOB pa3pymuics B KoHIIE (eB-
pans, cpeaHecyrouHas temriepatypa Boimie 0) cocrasistor 0,30-0,35; B npoxiagnyio BecHy 2010-
2013 rr (CHeXXHBIN MOKPOB Pa3pyIIWICS B KOHIIE MapTa — HavaJie anpess, cpeaHeMecssyHas TeMIie-
patypa Bo3zayxa ot -5,0 1o -1,5) 3nauenus EVI 61u3ku x mymro. [IpoctpancrBennsie paznuuus EVI
HECYIIIECTBEHHBI.

Cpoku 3aBeplIeHHUs] CHETOTasHUS U YCTOMUYMBOIO MEpexoja CPeAHECYTOUHBIX TEMIIEpaTyp
yepe3 0 paznuyarorcs Ha 10 THEH B CEBEpHOM M I0r0-3araiHol 4acTH 00acTH (TpagueHT TeMIiepa-
Typ HampaBlIeH C I0r0-3araja Ha CeBepO-BOCTOK, TPAJAMEHT YBIAXKHEHUS — C CEBEpO-3arajia Ha 1ro-
BOCTOK). COOTBETCTBEHHO, TEPPUTOPHAIbHBIC pazinuus 3HadeHuil EVI B Hauane kimmaTudeckoi
BECHBI MOT'YT ObITh BecbMa BeluKU. [lockonbky Ha ceBepe 001acTu e COXpaHaeTcsl CHEXXHbIN 10-
KpoB, 3HaueHus EVI 3aecs 013Ky K HyIIO; TOTIa Kak Ha toro-3amnajae yxe cocrapisitor 0,35. [Tocne
OCBOOOKICHHSI TMOBEPXHOCTU 3€MJIM OT CHEra — B KOHIIE MapTa (Hauaje MapTa B TEMIIbIE T'OJbI)
pacnupenenenue EVI onpenensiercst sgapudeckumu pakTopamu, TOCKOJIbKY, aKTHUBHASI BETCTAIIHS
emi€ He Havanack. Jlnanazon EVI mensblie, uem Bo BpeMsi 3aBEepIICHUsI CHETOTasIHUSA, HO BBIICIISIOT-
Csl yUaCTKHU, Ha KOTOPBIX 3HAUYEHHUSI MHJEKCA 3aMETHO OTJIMYAIOTCS OT cpeAnero. Ha teppuropuanb-
HbIE PA3JIMYMs UHACKCA BIUAET YKIIOH, SKCIO3UIIMS MOBEPXHOCTH, MEXaHUYECKUN COCTaB, BOJHO-
¢dusmveckue cpoiicTBa mouB. HeBbicokumu 3HaueHusmu EVI oTnmyaroTcst cnabo npeHupoBaHHBIC
YYaCTKHY TAITHU Ha TUIOCKUX BOJOpa3/esiaX WM CEBEPHBIX CKIOHAX; MPEUMYIIECTBEHHO CYTIMHHU-
CTOT'O WJIM TJIMHUCTOTO COCTaBa. 3/1eCh, BHICOKAsl BIXKHOCTH MOYBHI CHIDKaeT EVI 3a cuér Huzkoi
CHEKTPATBLHOM SPKOCTH MOBEPXHOCTU B ONMKHEM MHPPAKPACHOM JHANa30He, COOTBETCTBEHHO, OT-
HOCHUTEJIHHO HEBBICOKHE 3HaUeHHs EVI.

Ha BBICOKMX BOAOpaszenax coO CMBITBIMH TouBaMH 3HaueHuss EVI Moryt ObITh HU3KUMH,
BCJIEJICTBUE BBICOKOM SIPKOCTH MOBEPXHOCTH B KPACHOM JIMara3oHe crekTpa. IIpu maxore cMbIThIX
MOYB 3aXBaThIBAETCS M IMEPEHOCUTCA K IMOBEPXHOCTU CBETJIOOKPAIIECHHBI MaTepuasl TOPU30HTA
BBIMbIBaHUs. TEMHAs MOBEPXHOCTh MOYBHI OTJIIMYAETCS HU3KUM aib0e/0, OOJBINEH TMIOTHOCTHIO
MMOTOKA YHEPTUHU B OMHKHEM HHPPaKPACHOM JHAIa3oHe.

Takum o6pazom, HeBbIcOkHe 3HadeHusI EVI| MoryT ObITh TUArHOCTHYECKUM MPU3HAKOM CMBI-
THIX TIOYB, ¢ Y4ETOM 0COOCHHOCTEH penbeda U yBIOKHEHUS COCEIHHUX y4acTKoB. Ha npeHupoBaH-
HBIX BOJIOpa3jenax Hu3kue 3HadeHusi EVI ¢ BBICOKOI BEPOSTHOCTHIO MOTYT WHTEPIPETHPOBATHCS

KaK Y4YaCTKH CMBITBIX ITOYB. Ha nnockmux BOoaopasaciiax UHTCprpeTanua, O4CBUJIHO MHASA — HU3ZKUC

136



3HaueHust EVI xapakTepHs! 111 N30BITOYHO YBIAKHEHHBIX Y9aCTKOB. BO3MOKHOCTB MCTIOIB30BATh
MPOCTPAHCTBEHHBIE paznuunst EVI mist konnuecTBeHHONH MUArHOCTHKHU WHBIX CBOWMCTB IMOYB OTpa-
HUYeHa OOJBIIMM pPa3HOOOpa3HeM COYeTaHHH (PAKTOPOB CIEKTPATbHOW SPKOCTH IMOBEPXHOCTH.
[TapHble KOPPEJSAILMOHHBIE CBSA3H MEXIY COJIEp)KaHUEM T'yMyca, IJIOTHOCTbIO, HHBIMU MEXaHU4e-
CKHMH XapaKTepUCTHUKAMU BEPXHUX TOPU3OHTOB [IOYB HECYIIECTBEHHBI. B 4aCTHOCTH, BIMSIHHUE CO-
JiepKaHUe T'yMyca HEPEIKO Ha CHEKTPAJIbHYIO SIPKOCTb MOBEPXHOCTU MACKUPYETCS BIA’KHOCTHIO
WM MEXAHUYECKUM COCTaBOM BEPXHMX rOpU30HTOB. [locne Hauana Beretanuu (KOHEL anpess-Maii)
3HAYUTENILHOE KOJIMYECTBO YYACTKOB COXPAHSIET OTHOCUTEIHHO OoJiee BHICOKUE MM HU3KHE 3HAUEe-
nus EVI. Ilpexae Bcero, 3T0 y4acTKH MallHU HA BBIMYKIIBIX BOAOpPa3jaenax ¢ OOJBIIUM COJEpKa-
HUEM ryMyca (Beicokue 3HaueHus EVI) 1 mnockux u30bITOYHO YBIAXKHEHHBIX MTOBEPXHOCTSIX (HU3-
kue 3HaueHus EVI). Pacnpenenenue m3MeHseTcs Ipekae BCEro 3a CUET y4yacTKOB, Ha KOTOPBIX
HAYaJo BereTaluy 3aJepXKUBAIOCh HU3KUMH TeMIlepaTypamu, OONBIINM YBIKHEHHEM BEPXHUX
rOpU30HTOB 1O4YB. B Mae Bbicokue 3HadeHust EVI mupoko pacnpocTpaHsSioTcs Ha BOJOPa3IeIbHbBIX
MIOBEPXHOCTAX YK€ C Pa3HbIMU 37apUUECKIUMHU YCIOBUSMHU.

dakropsl reorpapudeckoro pacnpeaeneaus EVI coxpaHsioT 3HaueHHE B pa3HBIX METEOPOIIO-
TMYECKUX YCIOBMSIX. Pa3nmuyaroTcst Cpoku HACTYIUICHHUS, TPOJAOIKUTEILHOCTh HHTEPBAJIOB BpEMe-
HU C HU3KOH M BBICOKOI Bereranueil B peruoHe UCCIeOBaHUS B IIEJIOM M Ha OTAEIBHBIX KIIOYEBBIX
yuactkax. CpengHue TemrepaTypbl, KOJIUYECTBO OCAJKOB 3UMOM U BECHOM ONPENEISIIOT pa3ivyus
YBJIQKHEHUS MaXOTHBIX 3€MEJIb, U COOTBETCTBEHHO pa3jIMyMsl pacupeeneHus unaekca. s Heko-
TOPBIX YYaCTKOB XapaKTepHbI puTMUUeckue konebanus EVI — B mpoxiiagHbie U BIaXkKHbIC BECCHHHE

MECSIIbl HU3KHE 3HAaUeHUS HHASKCA B TEIJIbIE CYXHE€ — BBICOKHUC.
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JUCTAHIUOHHO-HA3BEMHBIE METO/IbI KAPTOI'PA®UPOBAHUA PACTUTEJIb-
HOI'O ITIOKPOBA CEBEPO-3AITAZITHOT' O ITPUJIA 1OXKbS

MAKAPOBA M. A.
BOTAHUYECKHWI UHCTUTYT MM. B. J. KOMAPOBA PAH
KaprorpadgupoBanne pacTHUTENFHOCTH HPOBOJMIIMCH B HEOJHOPOAHBIX YCIOBHAX B CEIIBIOBO-JIOKOWHHOM JIaHA-
magTHOM parione CeBepo-3anannoro [Ipunanoxbs. Pazpaboransl rpadnueckiue BO3MOXKHOCTH OTOOpaKeHHs pa3HO00-

pasus pacTHTENLHOTO IOKPOBAa Ha KapTax M B JIET€HJAaX K KapTaM pPacTUTEIBHOCTH B 3aBHCHMOCTH OT Maciitaba
(1:5000, 1:25000, 1:100000,1:500000).
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Hccnenyemast TeppUTOpHUsT HaXOAUTCS OOJIACTH BBIXOJOB Ha JAHEBHYIO IMOBEPXHOCTH (yHIa-
MEHTa JPEBHUX IUIATPOpPM BanTHIICKOro KpUCTAUIMYECKOTO IIWTA, B BUAEC KAMEHUCTBIX TSI
(cenpr), CI0KEHHBIX IUIOTHOKPUCTAJUIMYECKUMHU TPAaHUTAMU M I'PAHUTOTHEHCaMM apXehcKoro Ie-
puona. Penbed MecTHOCTH CUIIBHO TEPECcedeH, YTO MPUBOJUT K (OPMUPOBAHUIO HA TaKOW HEOOb-
1I0M TEPPUTOPUU MECTOMOJIOKEHUHN C pasHOOOPa3HBIMU YCIOBUSIMU CPEJbl, U, COOTBETCTBEHHO, K
MEeCTPOTe pacTUTENbHOCTU. CeNbroBble XOJIMBI YEPEAYIOTCS ¢ TOP(SIHUCTHIMU MEXKCEIbrOBBIMHU
MIOHW)KEHUSIMU U O3€PHBIMU INIMHUCTBIMM TeppacaMu. [[jisi BEpIIUH Cenbl XapaKTEpHbI CpeJHETa-
©XKHBIE JIeca — COCHSIKU JIMIIaHUKOBBIE U KYCTapHUYKOBO-3eJIeHOMOIIHbIe. Ha ckiloHax cenbr pasz-
BHUBAIOTCSI OOraThle I0KHOTAEKHBIC Jieca: €IbHUKU KUCIMYHBIC, MEJIKOIUCTBEHHO-COCHOBBIE Yep-
HUYHO-HEMOPAJIbHOTPABHBIE JIECa, OCMHHUKU KHCIMYHO-IIAIIOPOTHUKOBBbIE. Takke 3HAUYUTEIBHO
ydacTue B COCTaBe JIECOB JIPEBOCTOEB CMEIIAHHOTO cocTaBa (ellb, COCHa, Oepes3a, ocuHa). B mex-
CEJIbIOBBIX JIOKOMHAX BCTPEUAIOTCS 3a00JI0UEHHBIE COCHOBBIE, Oepe30Bbie cparHOBbIE HU3KOOOHHU-
TETHbIE JIeca WIH Me30TpO(pHBIE 0COKOBO-C(harHoBble 00s10Ta. O3epHbIE INIMHUCTbBIE TEPPachl 3aHs-
Thl MEJIKOJINCTBEHHBIMH MOJIOJHSIKaMU CHBITEBBIMM, UBHSKAMH BJIQ)KHOTPABHBIMHU WJIM Pa3HOTPAB-
HO-371aKOBBIMH JTyramMu. COBpeMeHHasi pacTUTEIBHOCTh C(HOPMHUPOBANIACH B YCIOBUSX, KaK JIAH-
mapTHOW HEOJAHOPOJHOCTH, TaK U BCJIEICTBUE HHTEHCUBHOW aHTPONOTeHHON Harpy3KkH (BEpXOBbIE
Y HU30BBIE MOXAapbl, BBLIOOPOUHBIE U CIUIOIIHbIE pyOKH, KapbepHasi BbIpaOOTKa TPaHUTOB, OCYIIIe-
HUE MEXKCEJbIrOBBIX 0O0JIOT, OCBOCHHE O3EPHBIX TEppac IOJ CEIbCKOXO3AWCTBEHHBIE YroJibsi U
nanpHelmee ux 3a0pacbiBanue). Takas mecTpoTa JaHIIA(THRIX YCIOBHA U aHTPOIIOTEHHBIX BO3-
JEMCTBUM BENIET K YCIOKHEHUIO CTPYKTYPhI PACTUTEIIBHOTO IIOKPOBA TEPPUTOPHH.

Jli BBISBICHMSI 3aKOHOMEPHOCTEN B MPOCTPAHCTBEHHOM PACIIPEAEIEHUN PACTUTEIBHBIX CO-
o011ecTB OBbLIM MPOBEAEHHI MOJEBBIE U TUCTAHIIMOHHBIE UCCIIEOBaHMsI, KAPTUPOBAHUE MPOBEACHO
B MacmTabax 1:5000 u 1:25000. Jlerenasl k KapTe pacTUTEIHLHOCTH BKJIIOYAET €AUHUIIBI SKOJIOTO-
(GuUTOLIEHOTHYECKOHN KilacCU(UKALIUY, TTOAPA3/IEICHUS JIETEH Ibl BKIIIOYAIOT KaK TOMOT'€HHYIO, TaK U
IepEeTOreHHYI0 PacTUTENBHOCTh (MM TEPPUTOPHAIbHBIE €IUHHIIBI PACUTEIbHOCTH), IIUPOKO HC-
MoJIb3yeMble KapTorpadaMu-reo00TaHUKaMu MPH MOKa3e CI0KHON CTPYKTYPbl PaCTUTEIBHOTO I0-
kpoBa (CouaBa, 1962; Hcauenko, 1969; JlaBpunenko, 2015; Xomnon, 2015, u gp.). [lonyuenusie
KapThl OBLIIM FeHepaTn30BaHbl B cpeHemMaciiTadnblie kapThl (1:100000, 1:500000).

Kapra macmraba 1:5000 BemmonHsiach Hanbosee IeTaabHO, ObLI BBIOpaH MOJIENbHBIN yda-
cTok (mmomapio 1kM?), HCCIIeIOBAHHEIN HA3EMHBIMH METOJAMH C LEIIBIO BBISBICHAS MaKCHMAIb-
HOTO (UTOLIEHOTHYECKOI0 pazHOOOpa3usi, a TaKKe BBIABIECHUS MMPOCTPAHCTBEHHBIX 3aKOHOMEPHO-
CTeH B CTPYKTYpE€ paCTUTENLHOIO MOKpoBa. B kauecTBe OCHOBBI JIJIsl OTPUCOBKH KOHTYPOB MCHOJIb-
30Basiach Kapta MecrononoxeHuit (Mcauenko, Pesnukos, 1996). B pe3ynbrare BoineneHo 24 romo-

TeHHBIX U 2 TeTepOreHHBIX moapasnencHus yerenasl (Makarova, 2016). Haubonee cnoxxHast mpo-
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CTPaHCTBEHHAs CTPYKTypa PACTUTEILHOCTH OTMEUEHA Ha BEPIIMHAX CEJIbI' U MPE/ICTaBIeHa Ha Kap-
T€ KaK CKaJbHble KOMIUIEKCHl. HEpOBHOCTH MOBEPXHOCTU KPHUCTAJUIMYECKUX IOPOJ BIMSIOT Ha
YCIIOBHSI HAaKOTUICHHSI BJIard M MEJIKO3eMa, 37IeCh B MpeJenax JecATKOB KBaJpaTHBIX METPOB (op-
MHUPYIOTCS. MUKPOKOMIUIEKCHI OT BBITYKJIBIX T'PAHUTHBIX <«JI00BY» C JIMIIAHHUKOBBIM [TOKPOBOM U OT-
CYTCTBHEM IIOYB JI0 IOHKEHHH ¢ Topdom MomHOCcThIo 110 0,5 M (Mcauenko, 2018).

st co3panust kaptel Macitada 1:25000 (yuactok miomaasio 35 KM?) HCCIICIOBAHMS MIPOBO-
IWITUCH JUCTAHIIMOHHO-Ha3eMHBIMH METO/IaMH, Ha TOMOTpaHUuecKoidl OCHOBE, C NPUBJICYCHHEM
cnekTpo3aHaabHbix ADC. BrisBieHHOE B X0/€ MOJEBBIX HUCCIEI0BaHUI (DUTOIIEHOTHYECKOE pas-
HOOOpa3ue 1 0COOEHHOCTH IPOCTPAHCTBEHHON CTPYKTYphI PACTUTEIBHOIO MOKPOBA ObLIN MOKa3a-
HBI Ha KapTe | B JISTCHJIC B BUJIC TOMOT'CHHBIX M FeTEPOreHHbIX nojpa3aeneHuit (Makarova, 2010).
B nerenne npuBoasaTcs 52 Tuna GUTOLEHO30B (TPYMIBI accouuanuii) U 56 ux moxudukanmii (ac-
couualuyu M cyb-accouuanuu). § HOMEPOB JIET€HIbl MCIOJIb30BaHbl Ul IOKa3a aHTPOIOTCHHO
HapyLEeHHON pacTUTeNbHOCTH. HeoqHOpOIHOCTh pacTUTENILHOTO MOKPOBA MpejicTaBieHa 16 HoMe-
pamu JIEreH Ibl: KOMIUIEKChI, coueTaHus, psabl. Hanpumep, ckaabHbIM KOMILJIEKC pPaCTUTEIBHOCTH,
9KOJIOTMUECKUN Psii COOOIIECTB CKJIOHOB CEJbI, IKOJIOTO-AMHAMUYECKUN Psii CTaJAUN JIECOBOCCTa-
HoBJIeHUs nocie pyook. Jleca (66,7% oT muomaan KapTel) Npeoda atoniii TUII paCTUTENbHOCTH,
cocHoBsI€e (30,1%), u enoBbie (13%) neca OTHOCATCS K OCHOBHBIM THIIaM JIECOB, MEJIKOJINCTBEHHbIE
neca (16,3%) cocToaT B OCHOBHOM M3 Oepe3bl, OCHHBI M CEPON OJIbXH, MECTAMHU C IMIPUMECHIO PSOu-
HBI U UBBI KO3b€il. bosioTa HE UMEIOT MHUPOKOTO pacnpocTpanenus (3%), HO UX CTPYKTypa JOCTa-
TOYHO HEOJHOPOHA, AJISl €€ BbISBIECHUS ObUIM COCTAaBJIEHBI CXEMbl MEJIKOKOHTYPHBIX 6osoT (Ma-
kapoBa, ['amanuna, 2012). Ilpumepno 20% npuxoauTcs Ha OO HUCHOJIB30BaHUS 3€Melb (Hace-
JICHHBIX ITYHKTOB, CE€JIbX03 3€MEJIb U TPAHUTHBIX KAPHEPOB).

CoznanHble KpylHOMAcIITaOHbIe KapThl OBLIM FeHEpaan30BaHbl B cpenHeMaciiTaduble. [Ipu
resepanu3anuu kaptel 1o macmrada 1:100000 neca u myra o3epHBIX Teppac, OTJelbHbIe 00J0Ta
MEXXCEIbIOBBIX JIOKOUH €Ille COXPAaHMIUCh Ha KapTe, HO Bce MHOroOpas3ue JECHOW pacTUTEIbHOCTH
CEJIbIOBBIX MECTONOJIOXKEHUH ObIO MPeoOpa30oBaHO MOKA3aHO B JIMTOT€HHbBIE KOMILJIEKCHI PacTH-
TEIbHOCTU BEPILIUH, CKIOHOB M MOAHOXKUM cenbr. Jlerenaa kapThl 3TOro mMacmrada CUIBHO yIIpo-
meHa. [Ipu cnenyromeil rerepanuzanuu kapTsel 1o Macmtaba 1:500000 nerenpa eme Gosblie
0000111aeTcst ¥ Ha KapTe MpeCTaBlIeHbl TOJIBKO COUETAHUS PACTUTEIBHOCTH CENbIOBBIX XOJIMOB M
03€pHBIX Teppac. MeIKOKOHTYpHbIE 00JI0Ta U JIyra YK€ HEeT BO3MO>KHOCTH MOKa3aTh B TAKOM Mac-
mrabe.

IIpoBenennsie B CeBepo-3anannom Ilpunanoxse uccieqoBaHus MOCIYX aT OJHUM U3 KIFOUe-

BBIX YYACTKOB JIs1 CO3JaHUS B JalbHEHIIIEM KapTbl paCTUTCILHOCTH HCHHHFpaﬂCKOﬁ oOactu.

Pabota BeimosnHeHa mo miaHoBoit Teme Ne AAAA-A19-119030690002-5 «IIpocTpaHcTBEeHHAs] OpraHu3alvs,

pasHooOpa3ue 1 KapTorpadgupoBaHre pacTUTEILHOTO MOKPOBa ceBepHOil EBpazum».
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REMOTE AND FIELD METODS OF THE VEGETATION MAPPING OF THE NORTH-
WEST LADOGA REGION

MAKAROVA M. A.
KOMAROV BOTANICAL INSTITUT OF THE RUSSIAN ACADEMY OF SCIENSE

Vegetation mapping was carried out in heterogeneous conditions in hilly-hollow landscape of the North-Western Lado-
ga. The graphic possibilities of displaying the diversity of vegetation cover on maps and legends to vegetation maps
depending on the scale are developed (1:5000, 1:25000, 1:100000,1:500000).

VJIK 630

WEB-PEHIEHUS JJISI HOBBIIIEHUSI OTKPBITOCTHU JAHHBIX
B JIECHOM XO3SMUCTBE

ETI. MAJTAXOBA
OI'bY «POCIIECUHOOPT»

B nokinaze aBTopoM paccMaTpuBaeTcs BaKHOCTb M HEOOXOIMMOCTh (JOPMUPOBAHKS CUCTEMBI ITyOJIMKOBAHHS aKTyallb-
HOIl MH(OpMaNuy O Jecax B reonpocTpaHCTBeHHOU cpexe. [IpencrasieH 0030p MHGOPMALMOHHBIX PECYPCOB, pa3Me-
IICHHBIX B ceTH VIHTepHET opraHaMM roCyIapCTBEHHOW BiacTu cyOBekToB Poccuiickoit dexepanun M Haau4yue JaH-
HBIX JIECHOM OTpaciu.

B Poccun texHonornyeckoe pa3BUTHE U COBPEMEHHbIE MOTPEOHOCTH OOLIecTBA MO3BOJISIOT
peain30BbIBaTh Ha (eiepaIbHOM U PETHOHAIBHOM YPOBHSIX MPOTPAaMMHO-TEXHHUYECKHUE PEIICHUS
IUIs TIpeJICTaBlIeHus reonH(popManuu. Be€ Oonee mupokoe pacnpocTpaHEeHUE MOIy4aeT IpOCTpaH-
CTBEHHOE IPEJICTABICHUE CTaTUCTUYECKUX JAHHBIX, YTO ITO3BOJSAET IIPOBOJUTH HE TOJIBKO CTaH-
JapTHBIA aHanu3 MH(OpMAIMHM, HO W MPOCTPAHCTBEHHO-BPEMEHHOM, BKJIIOYAIOLIMNA CBEICHHS O
TOYHOM MECTOIOJIOKEHUU O0BeKTOB wu3ydeHus. I[loBceMecTHoe pa3BUTHE HH(POPMALMOHHO-

TEJIEeKOMMYHUKaMOHHON ceTu «MHTepHeT» obecneunsio JoCTyl K «MUPOBOM MayTHHE» Ooblen
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vacTu HaceneHus Poccun. MIMeHHO mosTomy Web-texHomorinn HabuparoT BcE OOJBLIYIO HOMYISpP-
HocTh (AHapeeBa, 2015; Sxy6aiinuk, 2018). 'eonopTaibl ¥ WHBIE MHTEPAKTUBHBIE KapTorpadude-
CKHE PECypChI SIBIISIIOTCS OJJHMM M3 HOBBIX IIMPOKO HCIIOJIB3YyEeMbIX HOMYISPHBIX WED-perieHuid.
CepBHChl HTHTEPAKTUBHOI'O MOJYYEHUs U aHaJIM3a MHPOPMALIUU PeaTu3yloTCs B Halllell cTpaHe Kak
Ha JIOKaJbHBIX, TAaK M HAa pErHoHaNbHBIX U (enepanbHbIX ypoBHsAX. [lo manHeiM A. Iluporosa
(2018), reomopraiibl perMOHAIBHOTO YPOBHSI PEAIM30BaHbI MECTHBIMU OpraHaMH BJIACTH B HEKOTO-
pBIX ciydasix B BUAe HH(ppacTpyKTypsl npoctpancTBeHHbIX AaHHBIX (I'TIC u reonoprains - B 38 pe-
THOHAX).

Bomnpocsl 1o cocraBy U cofepkaHUI0 MHOPMAIMK O JIecaX PeryIupyroTcs npukazom MuH-
npupoabl Poccun ot 29.06.2018 Ne 301 «O6 yrepxkaeann CocraBa u coaepkanus vHGopmamuu o
necax». B HeM mepeuncieH cocTaB JaHHBIX, KOTOPBINA TOJKEH OBITh pa3MeIleH Ha caiiTaX OpraHoB
rocyJapcTBeHHOH BiacTu cyobekToB PD. B mpukase ormeueHo, 4To copep:kaHue J0JIKHO BKIIO-
4aTh reOMH(POPMALIMOHHBIE, IPOCTPAHCTBEHHbIE U aTpUOYTHBHbIEC 1aHHbIE. bblja nocTaBieHa 3a1a-
Ya TPOBEJICHUS] MOHUTOPUHTA pa3MelieHusi nHPOopMaluu O JIECHBIX pecypcax B cetn MHTepHeT.
[IpoBeneH aHanu3 HaIMYUS Ha PErMOHAIBHBIX T€ONOpTallaX OPraHOB roCyAapCTBEHHOM BJlIAacTU UH-
¢dopmanuu o necax Poccun.

B GosbIIMHCTBE pErMOHOB HAa MHTEPAKTUBHBIX pecypcax He pa3MelieHO HHpOopMaluu o Jiec-
HBIX pecypcax. B cocraBe JaHHBIX TeonopTaioB B 13 cyObeKTax pa3MenieHbl TPaHUIIbl IECHUYECTB,
B 6 pernoHax — rpaHUIbl YYaCTKOBBIX JIECHUYECTB, B 6 pernoHax — rpaHULIbl KBAPTAJIBbHON CETH.
TemaTnueckas nHpopMalUsa O KaTeropusx JiecoB pa3MmelneHa y 4 cyObekToB. CBeCHHS O Mepo-
NPUATUSAX 110 OXPaHEe U 3alllUTe JIECOB pa3MelleHbl Ha reonopranax 10 cyobektoB PD. Kaptel pac-
TUTENBHOCTH IPEJCTaBIEHbI Ha 7 pecypcax. JlaHHbIe, Kacaroluecss MHBECTIPOEKTOB, — Ha 4 pecyp-
cax. UHdopmanust o rpaHuIiax apeHI0BaHHBIX JIECHBIX YYaCTKOB BU3yaJIU3MpOBaHa Ha 4 pecypcax.
Enunnyno mpencraBieHa MHGOPMALUSA O BEJEHUU CEJIbCKOTO XO35ICTBa HAa TEPPUTOPHUH JIECHOTO
¢doHIa, OIIEHKA JIECHBIX PECYPCOB IO MOPOJIHO-KAYECTBEHHBIM MMOKA3aTeNsIM U TPaHCIOPTHOM 110-
CTYITHOCTH, ayKIIMOHHBIE YYaCTKH, PEECTp JIECOHAPYLIEHWH, JecHble MapuIpyThl. OTIeNbHbIE Te-
opecypcnl coznanu B Kuposckoit obnactu «I'MC Jlecy. [TogpoOGHO mpeacTaBieHbl JTaHHBIE O TPaHU-
11aX JIECHUYECTB, KBapTaJOB, 00 MCIOJIb30BAHNH, OXPAHE U 3aIMTE JIECOB, MEPOIPUATHUSAX IO BOC-
IIPOM3BOJICTBY JiecOB. B cocrtaBe naHHbIE OTKphITOro reomnoprana MockoBckoit obmactu «PIUCy
MIpe/ICTaBICHbl MHTEPAKTUBHBIE KapThl O MEPONPUATHUSAX MO OXpaHe, 3allluTe, HCIOIb30BAaHUIO U
BOCIPOU3BOJICTBY JIECOB.

B pesynbrare aHanusa He OOHAPYXKEHO HU OJHOIO MH(POPMALMOHHOTO pecypca, MOJTHOCTHIO
otBevaroniero tpebosanusM Ilpukasza Munnpupoast Ne 301 u coxepxxaiiero nojgHblii HabOp HH-

¢dopmaruu. Pa3BuTHe HaHHOTrO HarpaBiIeHHS BO3MOXKHO B JIByX BapHaHTax: pa3paboTKa KaKJIbIM
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pEruoHOM HH(OPMAIIMOHHBIX PECYPCOB CAMOCTOSATEIBHO WJIM CO3JaHHE €IUHOro (eaepaabHOro

nopTana, BKIIOYAIOIIEro JaHHbIe CyObeKTOB PO.
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WEB SOLUTIONS FOR INCREASING OPENNESS OF THE FORESTRY DATA
E.G. MALAKHOVA

FSBI «kROSLESINFORG»

The author considers the importance and necessity of forming a system for publishing relevant information about for-
ests in the geospatial environment. An overview of information resources posted on the Internet by state authorities of
the constituent entities of the Russian Federation and forest industry data is presented.

V]IK 58.084/528.855

IMPOCTPAHCTBEHHASA CTPYKTYPA PACTUTEJIBHOT'O IIOKPOBA HA 'PAHUIIE
TYHAPBI U JIECOTYH/APHBI U EE BJIIUAHUE HA ITIEPEHOC
COJIHEYHOTI'O U3JIYYEHMUA

N.B. MATEJIEHOK, B.B. MEJIEHTHEB

®I'AOY BO CAHKT-IIETEPBYPI'CKH TOCYJIAPCTBEHHBIM YHUBEPCUTET ASPOKOCMUYECKOI'O
I[MTPUBOPOCTPOEHU A

PaccmarpuBaeTcst pacipocTpaHeHHE COTHEYHOTO M3IY4YEeHHs B PACTHTEIHHOM IOKPOBE B 3aBHCHMOCTH OT ITapaMeTpoB
€ro CTPYKTYpHI B MOJeJIbHOM npuOmmkennn Jlambepra-bepa. B xone moneBbIx u KamepalibHBIX pabOT MCCIETYIOTCS
pacripeneneHus (GUTOIEMEHTOB 10 yIJIaM HAaKJIOHA B TIOKPOBE YYacTKOB HA TPAHUIE TYHIPHI M JIECOTYHIApHL. [Ipomns-
BOJIUTCS OLIEHKA MPUMEHHMOCTH THIIOBBIX PACHPEICICHUH ISl ONMCAHUS CTPYKTYPBI peasibHBIX ()parMeHTOB MOKPOBa
1 MOJICJIMPOBAHUS IIEPEHOCA M3ITYIEHHS.

[IpocTpancTBeHHas! CTPYKTypa PacTUTEIHHOTO MOKPOBA MOCPEICTBOM PETYIIAINH MEepeHoca
COJTHEYHOTO M3Iy4eHUs ompenenseT (OTOCMHTETUYECKYI0 aKTUBHOCTh (PUTOIIEMEHTOB, XapaKTep
HAKOIUIEHHUs OMoMacchl, MUKPOKJIMMAT Ha 3aHUMAaeMO COO0IIeCTBaMU TEPPUTOPUH, BIUSET HA OT-
paxkaTeJIbHbIE CBOMCTBA MOBEPXHOCTH CYIIH. M3ydeHue cTpyKTyphl IOKpOBA U €€ BIMSIHUS Ha pac-
IIPOCTPAHEHUE CBETA Ba)KHO JJI1 IOHMMaHUs MPOTEKAIoNINX B OMoreorneHo3ax npoueccos. Haume-
HEE UCCJIE0BAHHBIM B 3TOM KIIF0U€ OCTAE€TCSI PACTUTENbHBIN OKPOB TYHAP U JECOTYHP.

B mmockocIouCThIX TOPHU30HTATBHO-HEMPEPHIBHBIX M OJOYHBIX MOJENAX PACTUTEIBHOTO TO-
KpOBa BEPOSTHOCTH MPOXOKICHUS JIyya CBETa Uepe3 CJION WM OJIOK OMHChIBaeTCS 3aKOHOM Jlam-
O0epra-bepa. IlokaszaTtenp CTeNmeHW SKCIOHEHTHI CONEPKHUT HHTerpanbHyro G-dynkmuio Pocca-

HI/IJ'IBCOHa, KOTOpast OnrChIBaCT 3aBUCHUMOCTH HOJIM IJIOIIaau, 3aHHMaeMoOH (I)I/ITOE)J'ICMCHTaMI/I npu
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MPOELMPOBAHNUN Ha MEPIECHIUKYISAPHYIO HAMpPaBICHUIO BU3HPOBAHUS (TaJeHUs) MIOCKOCTb, U 3a-
BUCHUT OT pacripeiesieHus: UTodeMeHToB 110 yriaM HakioHa (POYH) (Wilson, 1960).

[Ipyn mMonenupoBaHMM PacIpOCTPAHEHUS! COJIHEUHOTO M3JIY4YEHMsI B PACTUTEIBHOM IOKPOBE
it BeipakeHuss POYH wamie Bcero mcronb3yroTcs (YHKIIMM THUIIOBBIX PACIpeeeHU (IPEKTO-
(bunpHOTO, MIArHoPHIBHOTO, KCTpeMOPHIBHOTO, TUIAHO(DUILHOTO, chepuueckoro) u 6osee Tuo-
Kue afgantuBHble GyHKIMU. OIHAKO TaKUe PacdeThl, HE MOJAKPEIIJICHHBIE MOJIEBBIMU W3BICKAaHHUSMU,
U1 KOHKPETHBIX YYaCTKOB UMEIOT JIMIIb MPUOIU3UTEIBHBIN XapakTep.

Lenbto HacTosed paboThl ABISETCS OMPENEIICHUE BO3MOXHOCTH HCIIOJIb30BAHUS THITOBBIX
teopernueckux POYH miga mMonenupoBaHusl paclpOCTPAHEHUsI COJTHEYHOIO M3JIY4YEHUs B PacTH-
TEJIbHOM IIOKPOBE Ha I'paHUIE TYHJAPHI U JIECOTYHAPHL. bbUIO 3aluIaHMPOBAHO BBIIIOJIHEHUE KOM-
IJIEKCa MOJEBBIX padoT Jyist nojaydeHus peanbHbix POYH ¢ nocnegyroomum ux cpaBHEHHEM C TH-
MOBBIMU B PaMKaX OMHCAHHOTO MOJICIBHOTO TPUOIMKEHUSI.

JI71s1 aBTOMAaTU3UPOBAHHOTO UCCIEAOBAHUS CTPYKTYPbl IOKPOBA B XOJI€ MOJIEBBIX U3bICKAHUM
M KaMepaJbHOW 00paOOTKH JaHHBIX MCIIOJNB30BaH ONMHCAHHBIN B myOnukanusx (MareneHok, Me-
nenTheB, 2018, Matelenok, Melentyev, 2018) nmporpammuo-anmapaTHbiii komiuieke. [loeBeie pa-
60TsI ipoBOAMIHUCH B 2016-2017 rr. Ha yyacTKax, HaXOASIIMUXCS Ha Tepputropun Henenkoro aBTo-
HOMHOTO OKpyra 1 MypMaHcko# obnacTi. bbuin uccieoBanbl YeThIpe y4acTKa ¢ €pHUKOBBIM T10-
KpOBOM U LIECTh YYaCTKOB C IOKPOBOM, B TPABSIHO-KYCTAPHUYKOBOM SIpyCE€ KOTOPOTr'O JOMUHUPYIOT
OCOKHU.

B pesynbrare o6HapyxkeHo, uTo ¢popMbl KpuBbiXx POVYH c1abo cOOTBETCTBYIOT XapaKTEPHBIM
s TunoBbix POVYH, u s onucanus pacnpeneneHuit 6omiblie noaxoaar ruokue GpyHkuuu (37-
JUIICOUIHAS — JJIi epHUKOBOTO TIOKPOBA, a MMOBEPHYTAs! AIIJIUIICOUIHAS — JJIs IOKPOBa, CPOpMHUpO-
BAHHOT'O OCOKaMH).

Kak nmoka3zano MmoaenupoBanue, kpuBasi G-QyHKIIUN KaK A7 €pHUKOBOTO MTOKPOBA, TaK U IS
IIOKPOBA C JIOMUHUPOBAHUEM OCOK OTJIMYAETCS OT TakoBOM Juid TUNOBbIX POYH, nmpenmyiuecTsen-
HO MCIOJb3YEMbIX ISl OTIMCAaHUs paclpeesieHus: Mo yrilaM HakJIOHAa (PUTORIEMEHTOB PacTUTEINb-
HOCTU TYHJp (paBHOMepHOro u cdepuueckoro). Kpuas g epHHKa 3aHUMAeT MPOMEKYTOUHOE
MOJIOKEHHE MEXKAY YKa3aHHBIMU TUTIOBBIMU KPUBBIMH, KPUBas Ui OCOK OKa3bIBaeTCs OJIMKE K Xa-
paKTepHOM AJIs 3pEKTO(MUIBHOTO paclpeieNeHusl.

Ananu3 3aBucUMOCTed Kod(h(dulleHTa NPOMYCKaHUS U3JIyUYE€HUS PACTUTEIbHBIM MOKPOBOM
OT yIJia MaJeHus Jy4ya MoKasaj, YTo MPH OJIMHAKOBOM 3HAYEHHUH JMCTOBOTO MHIEKCA MOKPOB C J0-
MUHUPOBAHHUEM OCOK OyJIET JIydllle MPOIMYCKaTh CBET B HANpPABICHUU MOYBBL. Paznuurs 3HaYeHUI
K03 uureHTa JUIst MOKPOBa, CPOPMHUPOBAHHOTO OCOKAMH, M ePHUKOBOT'O MOKPOBA MPOSIBIISIOTCS B
oOnactu yrioB naaenus ot 0 1o 40 rpagycoB M COCTABISIOT Ul HYJIEBOTO YIJla MaJeHus B Cpel-

HeM 0,08 mpu BenuunHe KoddduiimenTa J1jsi epHuKkoBoro nokposa 0,31 u nuctoBom unaekce 2,0.
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SPATIAL STRUCTURE OF VEGETATION COVER ON THE BOUNDARY
BETWEEN TUNDRA AND FOREST TUNDRA AND ITS EFFECT ON THE SOLAR RA-
DIATION TRANSFER

1.V. MATELENOK, V.V. MELENTYEV

SAINT-PETERSBURG STATE UNIVERSITY OF AEROSPACE INSTRUMENTATION

The propagation of solar radiation through vegetation cover in its dependence on the parameters of the cover structure
in the frame of Lambert-Beer model schema is considered. During the field survey and desk study, the phytoelement
angle distributions in the cover of the sites on the boundary between tundra and forest tundra are investigated. An as-
sessment of the applicability of standard distributions to describe the structure of real fragments of the cover and simu-
late radiation transfer is made.

YAK911.52

TEOMH®OPMAIIMOHHBIN AHAJIN3 AHTPOIIOI'EHHO-
TPAHC®OPMUPOBAHHBIX JIECOB (HOBOCUBUPCKHUU AKAJEMI'OPOJIOK)

}0.C. OTMAXOB, T.C. YEPHUKOBA
®I'BYH IIEHTPAJIbHBI CUBMPCKUI1 BOTAHUYECKUI CAJ] CO PAH

B noxnane mpuBeneHbl pe3ynbTaThl HCCIEA0BAHUS TOPOJCKHX JIECOB HA OCHOBE KOMIUIEKCHOTO TeONH()OPMALMOHHOTO
aHanm3a. Ha ocHOBe JaHHBIX AMCTaHIMOHHOTO 30HAMpoBaHUS 3emiu ([33) ¢ poccHiicKOro KOCMHUYECKOTO ammapaTa
«Pecypc-II» paccunTtansl cCieKTpalbHbIe (BET€TAlIMOHHBIE) HHAEKCHI, Ha ocHOBaHNM [[MP co3maHbl pon3BOIHBIE pac-
TphI HOKa3areneil MOppoMeTpHUUECKUX XapaKTepUCTHK: peibed, KCIO3ULUS U HepeceuéHHOCTh. [ nccnexryeMoro
ydJacTka TocTpoeHa TemioBas kaprta (Heatmap), koTopas MO3BOJISET OLEHUTH aKTHBHOCTb BHEIPEHHS UY>KEPOIHBIX
JIPEBECHBIX PACTEHUH B TOPOJACKHUE JIECa.

JlpeBecHasi pacTUTEIBHOCTh SIBIIICTCS PAJIUKATBHBIM CPEIICTBOM O3J0POBJICHHS TOPOJCKOM
cpenbl Oyarogaps CBOMM Ta30MOTJIOTUTENIBHBIM U MBIICAKKYMYIUPYIOMKUM CBOMCTBaM. OCHOBHOM
3a/1a4yeil TOPOJICKUX JIECOB SIBJISETCS BBIMOJIHEHHE MU SKOJIOTHYECKUX (CpeaooOpasyroninx, CaHu-
TapHO-TUTMEHUYECKHX, peKpearmoHHbIX U 1p.) ¢yHkimil (Kopomounnckuii, 2005). [ToctosiHHbIC
HapyIIEHUs BCIIEJICTBUE BMEIIATENILCTBA B €CTECTBEHHYIO IKOCHUCTEMY MOTYT IPUBECTH K €€
TpaHchopMaIuy U MocIeAyoIel HeoOpaTuMon Aerpafanuu. M3ydenue Tpanchopmaruu U ycTou-
YHBOCTH JIECHBIX COOOIIECTB Ha YpOAHU3UPOBAHHBIX TEPPUTOPHSIX MPOBOJUTCS MHOTUMHU HCCIIEO-
Baressimu (byposa u ap., 2007; lllepruna u ap., 2007; S6opos, 2011).

B Hacrosmuit Bpemsi UCIIOIb30BaHUE JUCTAHITMOHHOTO 30HaupoBaHus 3emiu (/[33) momora-
€T B MCCIICIOBAHUAX, HAMIPABIEHHBIX HA U3YYCHUE JUHAMUKHU MMPUPOTHBIX SIBICHHUH, YTO IMO3BOJISIET

OIEPAaTUBHO Pa3paboTaTh OXPAHHBIA KOMILJIEKC MEPOIIPUATHH.
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[ToaTomy 1enbI0 MCCeA0BaHUS HACTOSIEH paboThI SIBISIETCSA BBIIBUTH Hanbosee ys3BUMbIE
YYaCTKM €CTECTBEHHOM PpAaCTUTEIBHOCTH C IOMOILIBIO JAHHBIX JUCTAaHIMOHHOTO 30HIMPOBAHUSA
3eMJIH JUIs pa3pabOTKH peKOMEHAANNHN M0 OXpaHe TOPOJCKHUX JIECOB.

HoBocubupck (55°00'01"N, 82°55'00"E) kpynueiimuii ropoxa 3amagnoi Cubupu. B xauectse
o0BbeKTa uccieqoBanus Oblia BeiOpaHa mpaBoOepexHas yacTh CoBerckoro paitona. Ilinomans uc-
CJIENOBAaHHOM TeppuTopuu cocrasisieT okoisio 2500 ra. Paiion pacnosnoxeH B 20 KUIOMETpax K Iy
OT LIEHTpa MPEUMYILECTBEHHO Ha rpaBoM Oepery OOCKOro BOAOXpaHWIHNILA. TeppUTOPUS OTHOCHT-
cs k [Iprobckomy cocHOBO-00poBOMY JiecocTenmHOMY paiiony (Kpsiios, 1961).

B ocHoBy paboTsl jeriu 232 reo00TaHUYECKUX OMUCAHUS BBITIOJHEHHBIX B TEUECHHE MOJIEBBIX
ce30H0B 2015-2017 rr. o obmenpuHAThIM reoboTanmueckuM metogam (Kopuarun, 1964). B kax-
JIOM OIIMCaHWM YYMUTHIBAIMCH BCE COCYIUCThIEC pacTeHus. Ha3BaHMs TAKCOHOB BBICILIUX COCYIUCTBIX
pacrenuii npuBeacHsl o cBoake C.K. Uepemanona (1995).

Ha ocHOBe nanHbIX TUCTaHIMOHHOTO 30HAUpoBaHus 3emiH ([I33) ¢ kocMuyeckoro amnmapara
«Pecypc-Il» (nara cpémku 03.06.2017 r.) paccunTanbl ClEKTpaibHblE (BEr€TallMOHHbBIE) UHJIEKChI
(GRVI — cmena tunoB pactutensHoctd, GNDVI — aktuBHOCTB poTOCHHTE3a). ICTOYHUKOM HMH-
dopmaruu o penbede (LIMP) Obun oTKpBITO pacnpocTpanseMblie BoicOTHBIE AaHHbIE SRTM ¢ mpo-
CTPaHCTBEHHBIM paspemeHreM 90 m/mukcens (Jarvis u ap., 2008). Ha ochoBanuu [IMP Oblu co-
3/IaHBI IPOU3BOAHBIE PACTPHI MOKa3aTeae MOPPOMETPUIECKUX XaPAKTEPUCTHK: pelbed, IKCIO3H-
sl ¥ niepecedéHHOCTh. [1o JaHHBIM O Yy)KepOIHBIX JApeBecHbIX pacteHusx (Acer ginnala, Acer
negundo, Amelanchier spicata, Juglans mandshurica, Malus baccata, Padus maackii, Quercus
robur, Syringa josikaea, Syringa vulgaris) ast ucciaegyeMoro yqactky mOCTpOeHa TeIuioBas KapTta
(Heatmap), koTopasi m03BOJISET OLEHUTh AKTUBHOCTh MX BHEJPEHUS B TOPOJICKUE JIeca.

BrniepBbie npoBen€H KOMIJIEKCHBIM TeOMH(QOPMAIlMOHHBIM aHadu3 W BbISBJICHBI (DAKTOPBI,
OKa3bIBAIOLINE BIMSHUE HA PACIPOCTPaHEHHE MHBA3HOHHBIX BUIOB B FOPOJACKHX Jiecax. B pe3ynb-
TaTe pabOThl BHISBICHO, YTO HAWOOMBINAsl KOHIEHTpAIMs Y>KEPOJHBIX JAPEBECHBIX PAaCTEHHUI Ha
HCCIIETOBAaHHON TEPPUTOPUN OTMEUEHA B IIEHTPAIILHON YacTH MEXAY JBYMS OBPaKHBIMU CHCTEMa-
MHU. YYacTKU €CTECTBEHHBIX JIECOB C HauOoJbllel pparMeHTanreil Haubosee ysI3BUMbI U UCTIBITHI-
BAIOT AHTPOINOTEHHBIN MpeccuHr. KiroueBbIM (akToOpoM cpeibl ABISETCS TUI PACTUTEIBHOIO CO-
o0111ecTBa, TaK €IMHUYHO OTMEUYEHO BHEJIpEeHHE B OepE30Bble TpaBsHbBIE Jieca U B KYCTapHUKOBBIC

3apocCiiv, A€ OTMCYACTCA HauO0oIbIIasg aKTUBHOCTD q)OTOCHHTeSa.
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GIS-ANALYSIS OF URBAN FORESTS (NOVOSIBIRSK AKADEMGORODOK)
Y.S. OTMAKHOV, T.S. CHERNIKOVA
CENTRAL SIBERIAN BOTANICAL GARDEN SB RAS

The article presents the results of the study of urban forests based on integrated GIS-analysis. Spectral indices calculat-
ed from remote sensing data from the Resurs-P satellite. Raster models of morphometric characteristics (relief, expo-
sure, ruggedness) created based on a digital elevation model. The heat map made for the investigated area, and it allows
estimating the activity of introduction of alien plants in urban forests.

VK 630*

OLIEHKA BJIMSIHUSI DKCIIO3ULIUU CKJIOHOB HA TOPUMOCTH U IOTEPU
JIECHOTI'O ITOKPOBA IOKHO-CUBUPCKOM T'OPHOM CTPAHBI

E.A. ITABJIMYEHKO, JI.B. BYPAK

OUITAAJTI ®BY BHUMJIM LIEHTP JIECHOM [TUPOJIOT MM, PA3BBUTHS TEXHOJIOI'MIA, OXPAHBI
JIECHBIX O9KOCHUCTEM, 3AILUTLI 1 BOCITPOU3BOJACTBA JIECOB.

BhIsiBIICHBI 3aBUCUMOCTH HAOJIOACHUH JICCHBIX MOYKAPOB M MTOTEPH JIECHOIO MOKPOBA OT KCIIO3HIIUU CKJIOHOB B JIeC-
HBIX paiioHax IOxxHO-Cubupckoi TopHOI 30HBI MO CIyTHHKOBBIM JaHHBIM ¢ 2001 mo 2018 rr. YcraHOBI€HO, YTO
0oJbIlas CTENEHh TOPUMOCTH B TOPHBIX cucTeMax rora CuOupu oTMeuaeTcsl Ha I0KHBIX CKJIOHAX, a OOJIbIINE TOTEpH
JIECHOTO TOKPOBA — HA CEBEPHBIX CKJIOHAX MPH CAMOM BBICOKOM MPHUPOCTE PACTUTEIHHOCTH Ha CEBEPO-BOCTOUYHBIX
CKJIOHAX.

B Poccuu ropssle neca 3aHUMarOT OKOJIO TpeTH JiecHoro (onna. Hanbonbmmii ymep0O nec-
HBIM 3KOCHUCTEMAaM B TOPHBIX YCJIOBHUAX HAHOCAT ITOXKApbl — OO ITOJIHOI'O o0e3recuBaHus KPYTBIX
CKJIOHOB U 3pO3UH NOYB. B kax1om reorpaduyeckoM pailoHe TOpHbIE JIECHBIE MT0KAPhl UMEIOT CBOU
cnienu(puyeckue 4epThl U MO XapakTepy pa3BUTHUS, U 1O nocnencTsusM. Ilpu 3ToMm, riaBHas oco-
OEHHOCTb TOPHBIX JIECOB — T€CHasl CBA3b MOXKAPHOI XapakTepucTUKu ¢ penbedom (CoppoHOB U 11p.,
2008). BenencrBue 3TOro oneHMBaTh TOPUMOCTh M MOCJIEICTBUS [T0’KapOB B TOPHBIX JiecaX HeoOXo-
JMMO TIO JICCHBIM palilOHaM B TECHOM CBSI3M C XapakTepHcTHKamH penbeda. B pabore mpoBemeHo
HCCIIE/IOBAaHHE TOPUMOCTH M TOBPEXKIEHHOCTH TOPHBIX JIECOB B JIECHBIX pailoHax FOxHo-
Cubupckoii rOpHOH 30HBI B 3aBUCUMOCTH OT HKCIO3ULIUHU CKIOHOB. Y CTaHOBIIEHHBIE 3aKOHOMEPHO-
CTH MOTYT TOCTYXHTb OCHOBOH Hay4yHO-OOOCHOBAHHOTO TPOTHO3MPOBAHUS TOPUMOCTH TOPHBIX

JICCOB U MOBPCKIACHHOCTHU JICCHOT'O IOKPOBA ITOXKapaMu B 3aBUCUMOCTH OT FeOMOp(l)OMeTpI/I'—IeCKI/IX
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MapaMeTpoB U MOTYT OBITh HCHOJIB30BAHBI MPU OPraHU3aIlMHA OXPaHBI JIECOB OT TOXAPOB, Y4eTe
necHoro (hoHAa, TUTAHUPOBAHUH U TIPOBEJICHUH JIECOBOCCTAHOBUTEIHHBIX PaOOT.

B uccrnegoBanum, s onucaHus penbeda, MCIOIb30BAINCH OTKPBITHIC JaHHBIE IUPPOBON
moenu peiabeda 3eman Shuttle Radar Topographic mission (SRTM) (Jarvis A. et al., 2008. Tan-
HbIE JOCTYIHBI 0 aapecy: http://srtm.csi.cgiar.org). Mcmonb30BaHbl JaHHBIE O TOPHUMOCTH JIECOB
Fire Information for Resource Management System (FIRMS) ¢ 2000 no 2018 rr. (LANCE FIRMS
operated by NASA's ESDIS). U nannsie noteps Jecuoro mokposa Global Forest Change (GFC) ¢
2001 mo 2017rr. (Hansen,M.C. etal. 2013. [laHble JOCTYHHBI IO  ajapecy.
http://earthenginepartners.appspot.com/science-2013-global-forest).

B kauecTBe 00BEKTOB HCCIEAOBaHUS BEIOpaHbI TopHBIC jeca KOxxHo-Cubupckoit ropHoit 30-
HBL. ["paHuIBl 001aCTH UCCIIEAOBAHUS TIOCTPOCHBI IO TPAHHIIaM TOPHBIX JIECHBIX PaiOHOB.

Jannbie mudpoBoii Moxenu penbeda 3eMid MOATOTOBJICHBI JIJIS aHAJIM3a — OOBCIUHCHBI B
MO3auKy U 00pe3aHbl 10 rpaHuiiaM BeIOpaHHO# Tepputopun. Ilo nanueim SRTM moctpoens! pact-
pBI ¢ reoMOphOMETPUUYECKIMH TTapaMeTpaMu peiibeda — yriioM U KCIIO3UIUEH CKIIOHA.

Ha ocHOBe maHHBIX TOPUMOCTH JIECHOTO TOKPOBA IMOCTPOEHBI PACTPOBBIE M300paXKECHHUS C
paspelicHueM pPaBHBIM CPEIHEMY pa3Mepy TOYKH HaOJFOJCHUS TMOXKapa, BHIYUCICHHOMY ISl BbI-
OpannbIx naHHbIX FIRMS.

Jarnbie moTeph JecHoro nokposa GFC Takxke oObeIMHEHBI B MO3aUKy U 00pe3aHBbI O Ipa-
HUIIaM BBIOPAHHON TEPPUTOPHH.

ITo manubIM moTeps JiecHoro nmokposa GFC u manHbIM 0 JecHBIX noxkapax FIRMS 6wutn mo-
CTPOEHBI THCTOTPaMMBI pacTpeeNeHHUs 0 HKCIIO3UIIUU CKIOHOB.

B pesynbTare mpoBeneHHBIX UCCIIETOBAHMIA TOTYYCHBI CICIYIONINE PE3YIbTATHI.

e Pacnpenenenue noxapoB VIIRS FIRMS no skcno3uninu ckioHOB moka3zayio mnpeooia-
JaHWE TIOKAPHBIX TOUEK Ha FOYKHBIX CKIIOHAX C TUIABHBIM YMEHBIIIEHHEM K CEBEPHBIM CKIOHAM.

e [lorepu necHoro nokposa no gaHHbiIM GFC 3a 2001-2017 rr. moka3anu HanOoJbIINE
3HA4YEHUs TUIOMIA/IU TTOTEPh Ha CEBEPO-3alaIHBIX CKIOHAX C IUIAaBHBIM ITOCIIEI0BATEILHBIM YMEHbB-
IICHAEM K FO)KHBIM, i ¢ MUHIMAJIbHBIMHU TIOTEPSIMH Ha FOXKHBIX CKIIOHAX. [loTepu JIecCHOTO MOKpoBa
[0 TOJIaM TOBTOPSIIOT OOILIYI0 KapTHHY C MEPEeXOJ0M MaKCHMyMma OT ceBepo-3amajaHoro (2001,
2004, 2007, 2013, 2016, 2017) k ceBepo-BocTtouromy (2003, 2005, 2008, 2010-2012 rr.) unu ce-
BepHbIM (2009, 2014 1 2015 rr.) cki1oHaM.

e  MakcuManbHBIM MPUPOCT JECHOTO TMOKpoBa 1o AaHHBIM GFC Ha ceBepo-BOCTOUHBIX
CKJIOHAX C IJIABHBIM YMEHBIIICHHEM K 3alaIHBIM CKIJIOHAM.

e Pacnpenenenus moxxapos 1o nanaeiM MODIS FIRMS He moka3aim HUKaKuX BBIJICICH-

HBIX HAMpaBIICHUM, CKOPEE BCETO IO MPUYMHE HU3KOTO IMPOCTPAHCTBEHHOI'O Pa3pEIIEHUs JTAHHBIX

MODIS - 1000 m u Ooiee.
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B nanpHelimem niaHupyercs B UCCIEA0BAaHMM FOPUMOCTU CKJIOHOB U IIOTEPH JIECHOTO IO-
KpOBa B TOPHBIX JIECHBIX pailloHaX y4ecTb BBICOTHO NosicHOM komiuiekc (BIIK) m kpyrtusny ckiio-

HOB, a TaKXK€ HCII0Jb30BaTh JaHHbIC HA3CMHBIX HCCHGI[OBaHHﬁ.
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ESTIMATION OF THE SLOPE EXPOSITION INFLUENCE ON FOREST FIRES
AND FOREST COVER LOSS OF THE SOUTH SIBERIAN MOUNTAIN COUNTRY

! PAVLICHENKO E.A., : BURYAK L.V.
! THE BRANCH OF FBU VNIILM «CENTER OF THE FOREST PIROLOGY ».

Wildfires and loss of forest cover dependencies on the aspect of slopes in forested areas of the mountain zone in South-
ern Siberia were estimated on the basis of satellite data from 2001 to 2018. It has been established that more wildfires
were registered on southern slopes and more extensive forest cover losses were observed on northern slopes, the highest
growth of forest cover being on northeast slopes.
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METOAOJIOTI'Ust JMUHAMMWYECKOI'O TEOUH®OPMAIIMOHHOTI'O KAPTOI'PA®U-
POBAHUSA ITOKAPHBIX PEKUMOB JIECHBIX DKOCUCTEM
HA JJOKAJIBHOM YPOBHE

IIJIOTHHUKOBA A.C., XAPUTOHOBA A.O., EPIIIOB A.B.
®I'bYH PAH LEHTP I10 ITPOBJIEMAM 2KOJIOI'MU U ITPOAYKTUBHOCTU JIECOB

Jlokiaz pacKpbIBaeT CO/Ep)KaHHE METOJMYECKUX IOJIXOJI0B K JTUHAMHYECKOMY KapTorpadpupoBaHHUIO MOXKAPHBIX pe-
MMOB JIECHBIX KOCHCTEM Ha JIOKAIBHOM YPOBHE: BBIAEIICHHE IPOCTPAHCTBEHHBIX €MHHULI, IPUMEHEHHE KIacCUpHKa-
un LANDFIRE, onpenenenne FRCC. PaccmoTpenbl HeoOXoIUMBbIe TpOCTpaHCTBeHHbIe nanHble: LIMP, ruaporpadu-
YecKas CeTh, KapTa PaCTUTEIBbHOCTH, TTOJKapHasi HCTOPHUS TEPPUTOPHH HUCCIIEIOBAHMS.

DKoCHCTEMBI JIECHBIX JIAHAMA(PTOB MOABEPKEHBI BIMSHUIO M0KapOB, BOSHUKHOBEHUE, pac-
MMPOCTPAHCHUC W MJIMUTCIBbHO-BPEMCHHBIC IMOCICACTBHA KOTOPBIX OIIPCACIIACT UCTOPHUYCCKHU CJIO-
KUBIIMICS Mpolecc — noxapHbiil pexum (Banennuk, Banosa, 2001). Onpenenenue u kaprorpa-
¢bupoBaHHe MOXAPHBIX PEKUMOB aKTyaJIbHBI IIPH OLIEHKE COCTOSHHS M MPOTHO3€ MOCTIUPOTreHHOM
JMHAMUKU JIECHBIX JKOCHUCTEM, OMOJOTHYECKOro pa3HOOOpa3us pacTUTENBHOCTH, NpPU aHAIN3e
KIIMMaTHYEeCKUX M3MEHEHUH

Hacm;mmﬁ JOKJIaa COACPKUT METOAUYCCKUEC MMOAXOABI K TMHAMHUYCCKOMY FeOHH(i)OpMaIII/I-

OHHOMY KapTOFpa(I)I/IpOBaHI/IIO MOXApPHBIX PCKHUMOB JICCHBIX DKOCHUCTCM Ha JIOKAJIbHOM IPOCTpPaH-
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CTBEHHOM ypOBHE ¢ ucnosib3oBannem kinaccuduranuu LANDFIRE (Landscape Fire and Resource
Management Planning Tools).

Bo-niepBbIX, BBIIETICHUE TMPOCTPAHCTBEHHBIX SIUHUIL KapTOrpaupOBaHUsI MOKAPHBIX PEIKH-
MOB, O]l KOTOPbIMH MOHUMAETCSl HauOOJbIIas TUIOMIA b C OTHOCUTEIBHO OJHOPOJHBIM XapakTe-
pom mospexaenuii (Price, Daust, 2003). Ha mokanbHOM ypOBHE Mpeaaractcs BBIACIATH IPO-
CTpaHCTBEHHBIC €TMHUIIBI HA OCHOBE TPaHUIl BOJOCOOpHBIX OacceitHoB pek (IImorHukoBa, Xaputo-
HOBa, 2018). Bo-BTopbIX, onpeneneHne MnoKapHbIX PEKUMOB IIPOCTPAHCTBEHHBIX €UHUI] B COOT-
BercTBuM ¢ Kiaccudukanueir LANDFIRE, koTopas BKIIFO4aeT MmsaTh KJIaCCOB B 3aBUCUMOCTH OT TIe-
puoaa nmostropsieMocTu noxkapoB (0-35 met; 36-200 net; 6osee 200 1€T) U CTENIEHH MMOBPEKIACHUS
pacTUTENILHOTO MOKPOBa (HU3Kasi, cMelanHas, Beicokast) (Barrett et al., 2010). B-tperbux, monyue-
HUe Kiacca coctosiHus noxapHoro pexxuma FRCC (Fire Regime Condition Class) — kauecTBenHas
Mepa OTKJIIOHEHH COBPEMEHHOI'O MOXKApHOTO PEeKUMa OT HCTOPUYECKUX 3HAYCHHMH B Mpenenax
MIPOCTPAHCTBEHHBIX eAuHMIl. OTMEYaeTcsi, UTO CYIIECTBEHHBbIE OTKJIOHEHUS MPUBOIAT K M3MEHe-
HUIO KJIFOYEBBIX KOMIIOHEHTOB HKOCHUCTEM: BHJIOBOTO COCTaBa, CTPYKTYPHI U BO3PACTa PACTHUTEIb-
HOTO MOKPOBA, COMKHYTOCTH KPOH, HAJIMYMUS U COCTaBa rOPIOYEro MaTepualia, 9To BIUSET HA NU3Me-
HEHUE YacTOThl BO3HUKHOBEHHS M WHTEHCHUBHOCTH paclpocTpaHeHus moxkapa (Schmidt et. al.,
2002). JIyist Kax10ro MoYXKapHOro pekuMa OIpeIeNIeTCs TPU Kiiacca YCIOBHIA, OT KOTOPBIX 3aBHCAT
MOTEHIATILHBIC PUCKH JUTSI SKOCHCTEM.

PazpaboTtanHbie METOAMYECKHE IMOAXOBI MOIPA3yMEBAIOT HCIIOIB30BAaHHUE Psiia MPOCTpaH-
ctBeHHbIX AaHHbIX ([L1oTHHKOBA U Ap., 2018). /Iy BIACICHUS TPAHKII TPOCTPAHCTBEHHBIX €INHHIL
Ha TEPPUTOPHUH HCCIEAOBaHUS HEOOXOIUMBI: IHU(poBasi MoJielb peiabeda U BEKTOPHBIE JTaHHBIE O
THIPOTPaPUUECKON CETH, HAXOSAIIMECsS B OTKPBITOM JOCTYIE, a TaKXke IH(poBas TeMaTHUECKas
KapTa Ha3eMHBIX OKOCHCTEM, CO3JaHHAs, B YAacTHOCTH, IO CIYTHUKOBBIM JaHHBIM Landsat-
TMM\ETM+ (T'aBpumtok u ap., 2018). AHanu3 meproja MOBTOPSEMOCTH MOXKAPOB M CTENEHU M0-
BPEXKJIEHUSI BO3MOXKEH MPH HATUYHH MPOCTPAHCTBEHHO-KOOPAMHUPOBAHHBIX JaHHBIX O MOXKAPHOM
HCTOPUU TEPPUTOPHH. TaKMMH JTaHHBIMH MOTYT SIBIISITBCS PE3yJbTaThl BU3YaJILHOTO ACIH(PUPO-
BaHUS KOCMHUYECKMX CHUMKOB M aHaJU3a apXUBHBIX MaTepuanoB (AylelHUKOB U Ap., 2015); cmyr-
HUKOBOTO, aBHAIIMOHHOTO M Ha3zeMHOro crmoco0oB mouutopunra (Jlymsa u ap., 2017), a takxke
JEHAPOXPOHOJOTHYECKOM PEKOHCTPYKIHH 1okapoB (Baranos u np., 1999; Drobyshev et al., 2004;
Tautenhahn et al., 2016; Bobrovsky, 2019).

HccremoBanue BBITIONTHEHO MpU (pruHAHCOBOM moamepskke houma PODU (mpoekt Ne 17-05-00300).
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THE METHOD AIMED AT DYNAMIC FOREST FIRE REGIMES MAPPING OVER THE
LOCAL AREA

A.S. PLOTNIKOVA, A.O. KHARITONOVA, D.V. ERSHOV
CENTER FOR FOREST ECOLOGY AND PRODUCTIVITY OF THE RUSSIAN ACADEMY OF SCIENCES
The report contains a description of the method aimed at dynamic forest fire regimes mapping over the local area: the

identification of spatial units, the use of LANDFIRE classification, the definition of the FRCC. The necessary spatial
data are considered: DEM, hydrographic network, vegetation map, fire history of the study area.

VIIK 630.43

OIIEHKA HASEMHOM TPAHCIIOPTHOM JOCTYIMHOCTH CUJI ¥ CPE/ICTB
MOKAPHO-XUMHYECKHUX CTAHIIUI ITPU OPTAHU3ALIMU OITEPATUBHOI'O
TYHWEHUSA JIECHBIX ITOKAPOB

'MO0JIbCKAS E.C., 'EPILIIOB JI.B., 'KOBI'AHKO K.A.

'®I'BYH PAH LIEHTP I10 [TPOBJIEMAM SKOJIOT'MU U ITIPOJYKTUBHOCTH JIECOB (LIDI1JI PAH)

I'eonma(OpMaIIOHHBIE MOIXOABI MIMPOKO MCIOIB3YIOTCS B OpPTraHW3alM{ JOCTYIAa W YHPABICHWU TYIICHHEM JECHBIX
MIO’KapoB BO MHOTHX CTpaHax mupa. B Poccum pernoHanbHbIE CHCTEMBI OOHAPYXEHHS W TYLICHHS JIECHBIX MOXKapOB
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OasupyeTcs Ha ceTu noxapHo-xumudeckux ctanmusx (I1XC) pasHoro yposus. Ha npumepe Upkyrtckoii o6mactu mpo-
BeJICHbI OLCHKH TpaHCcopTHOU goctynHocTy [IXC npu ABMKEHNH CrIEIUANbHON TEXHUKH K JIECHBIM [0XKapaM, aHa K-
3UPYETCs] IPOCTPAHCTBEHHOE MOJ0KEHHUE CITYTHUKOBBIX JIECHBIX M0YKAPOB OTHOCUTEIBHO CTAHIUH C Y4€TOM HOpPMaTH-
BOB M PEKOMEH[AIMI 110 pa3MEIICHUIO CTaHIMi. MCroap30BaHue JOPOIKHBIX JaHHBIX INI00ATBHOTO 0XBATa MMO3BOJIMIIO
MPOBECTH JOTIOJHUTEIBHYIO OLCHKY MOCTPOSHHBIX MapILIPYTOB Ha3eMHOI'0 JOCTYIA, CO3/IaHHBIX [0 METOIUKE, paHee
OIyOJIMKOBaHHOW aBTOPaMHU.

Pacnonoxenne mnoxxapHo-xumuueckux craniuii (IIXC) Ha tepputopun cyObeKkTa HMeEeT
BaXHOE 3HAYCHME IIPU OpraHU3alMy ONEPaTUBHOIO JOCTYIA, IepeOPOCKU CHII U CPEIACTB U TYIlIe-
HUS JIECHBIX MOXapoB. AHanu3 U onTuMu3anus pasmemienus [IXC ¢ ucrnonb3oBaHMeM Pa3IMYHBIX
nporpaMMHbIX npoaykToB U I'MMC-texHonoruit npuBoauTcs kak B poccuiickoit (Ilomonsckas u ap.,
2018, 2019, Tapanues, 2013, Tapauues, 2015) u unoctpannoii (Tononsckuii u Ap., 2016) HaydHoi
nuteparype. OCHOBaHMEM AJIsl NPUHATHS perieHus o co3nanuu [IXC sBistoTcs J1ecHOU 1aH cy0b-
exta (http://irkobl.ru/sites/alh/documents/lesplan/) u pemreHne OpraHoB HCIIOJHUTEIBHON BIACTH
cyowsekta Poccuiickoit @enepanun. Upkyrckas 001acTh 10 MHOTOJIETHUM JAHHBIM SIBIISETCS OJI-
HUM U3 CaMbIX IOKapOOMNacHbIX PeruoHOB Poccuu mo umciy W miiomaau €XerogHo AETEKTHpYe-
MBIX JiecHbIX noxapoB (I'naBankuii, ['pymanc, 2001). MOHUTOPUHT JIECHBIX IIOXKApOB B PETHOHE U
OpraHM3alysl HOBBIX CTaHLMM SBJISETCS MPEAMETOM IIOCTOSIHHOIO BHUMAHUS PETMOHAIBHBIX Opra-
HOB HCIOJIHUTEJIbHON BJIAacTH, O YEM CBUAETEIbCTBYIOT Pa3JIMYHbIE MEPOIPUATHUS, OIYOJUKOBaH-
Hble Ha oduuManbHbIX HHTepHET pecypcax (http://irkobl.ru/sites/alh/news/522028/).

Ilenb uccnenoBaHus COCTOUT B aHAJIM3€ HA3EMHOM TPAHCIIOPTHOM TOCTYIIHOCTH CIELUAJIBHON
texuuku [IXC npu aBUKeHUH K JIECHBIM Mokapam ¢ momonisio ['MC metonos. Jljist ee focTH X EHUS
MOCTaBIICHBI cienyromme 3anaun: (1) paspaboTka HamboJee BaKHBIX KPUTEPUEB OIECHKH d(Pdek-
TUBHOCTH ONTUMaJIbHOTO pacnosiokenus [IXC ans opraHu3anuu ornepaTuBHOIO JOCTYIA K JIECHBIM
nokapam Ha TeppuTopuu cyonrekta PD, (2) onenka 3 peKTUBHOCTH pacIONIOKEHUS AEHCTBYIOIINX
ITXC nns cmyTHUKOBBIX JIECHBIX MOXkapoB MpkyTckoii o6nactu 3a nepuox ¢ 2002 mo 2017 rr., u (3)
BBISIBJICHHE NTOTEHIMAJIBHBIX WM MEPCHEKTUBHBIX YYaCTKOB JUIsl pa3MELEHUs CTaHIMM Ha Teppu-
topuu Upkyrckoit odnactu.

Hcnonp30BaHHbIC HCTOYHUKH TPAHCIOPTHBIX JaHHBIX riodanbHoro oxsara (Global Roadless
areas, Ibisch et al, 2016; Accessibility to major cities, Nelson, 2008) moarsepxaaroT 1enecoodpas-
HocTh pasmenienus [1XC Ha teppuropun Upkyrckoii obnactu. Kaprorpadguueckue npoayKThl yka-
3aHHBIX UCTOYHHKOB KOCBEHHBIM U HE3aBUCHUMBIM 00Pa30M MOJTBEPKIAIOT aKTYalbHOCTh UCIIONb-
3yeMBIX aBTOpamMH JaHHBIX 1o MpkyTckoil o0nacTd M TMO3BOJSIOT AaTh OLEHKY MOCTPOECHHBIM
MapuipyTaM Ha3eMHOT0 JlocTyna crenuanbHoi Texuuku (Ilogonbekas u ap., 2019).

B pamkax wuccnemoBaHusa omnpeneneHsl ciaenyromue napaMmerpsl ['MC-ananuza, koTopble
HaWIy4IIuM 00pa3oM MOTYT XapakTepHu3oBaTh ontuManbHoe pazMenienue [IXC oTHocuTenbHO 10-
POKHO-TPAHCTIOPTHON WHEAPACTPYKTYPHI CYOBEKTa: XapaKTEPUCTUKHU JTOPOKHOM CeTH (HAIW4ue,

NPpOTSAKECHHOCTh U IINIOTHOCTH HOPOT, KOH(I)I/IpraLII/ISI Aopor u 0COOEHHOCTHU peﬂbe(ba pCFI/IOHa);
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JaHHBIE O JETEKTHUPOBAHHBIX JIECHBIX MOXapax (KOJIMYECTBO U MPOCTPAHCTBEHHOE pacrpeiiesieHue
JIECHBIX TOXapoB; Tepputopus odcmyxkuBanus [IXC (Ha ocHOBe NEHCTBYIOIINMX HOPMATHBOB IO
pa3MELICHUIO CTaHIIMM B 3aBUCHMOCTH OT IIJIOTHOCTU JIOPOT U CKOPOCTH ABUKEHUS CHELUATBHOTO
TpaHcnoprta). Pe3ynbTarsl ncciaenoBaHUS MOTYT ObITh MCIOJIB30BaHBI JJi MOJATOTOBKU CBOJHOTO
TJ1aHa TYLIEHUS JIECHBIX MOXapoB B cyOBbekTax Poccuiickoit denepanuu

(http://irkobl.ru/sites/alh/OhranalZaschita/Deyatelnost/OhranaOtPojar/).

Pabora BeIIONHEHA B paMKax KOHTpaKTa € roCyaapCTBCHHbIM (l)I/IHaHCI/IPOBaHI/IeM "MCTO,Z[I/ILICCKI/IG oaXO04bI K
OLICHKC CprKTypHOﬁ OpraHuzanuu 1 (byHKHHOHHpOBaHI/IH JICCHBIX 3KOCI/ICTCM", HOMEP FOCY[[apCTBeHHOﬁ perucrpanuun
- AAAA-A18-118052400130-7.
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ESTIMATION OF GROUND TRANSPORT ACCESSIBILITY FROM FIRE AND CHEM-
ICAL STATIONS WHEN ORGANIZING THE FOREST FIRES EXTINGUISHING

'E. S. PODOLSKAIA, 'D. V. ERSHOV, K. A. KOVGANKO

L CENTER FOR FOREST ECOLOGY AND PRODUCTIVITY OF THE RUSSIAN ACADEMY OF SCI-
ENCES (CEPF RAS)

GIS approaches are widely used to organize an access and management of forest fires extinguishing. Main centers in the
operational forest firefighting are the fire and chemical stations (PHS). Using Irkutsk region as an example, we have
evaluated the transport accessibility, location of detected forest fires, standards and recommendations of the forest in-
dustry on the stations placement. Use of global transport data sources allowed to receive an additional assessment of
ground assess routes.
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MAJIOHAPYIIEHHBIE JJECHBIE TEPPUTOPUN MUPA: IMHAMUKA U3MEHEHUI
C2000TI. 1 ITOAXOAbI K BBIZEJEHUIO IPUOPUTETOB J1JI151 OXPAHDbI

I1.B. IIOTAIIOB? 1.B. ’)KYPABJIEBA®, A 10. SIPOLLIEHKOY, A.®. KOMAPOBA®, U.B. [JIVIIIKOB?,
C.A.TYPYBAHOBA?

! POCCUICKOE OTJIEJIEHUE I'PUHITMC, TUC-TABOPATOPHS
2 UNIVERSITY OF MARYLAND, GLAD LABORATORY

B nmokmazne mpuBOIUTCS KpaTKUil 0030p pe3yIbTaTOB MOHHTOPHHTA MaJOHAPYIICHHBIX JecHBIX Tepputopuii (MJIT) B
2013-2016 rT. Ha OCHOBE JAMCTAHIMOHHBIX JAAHHBIX — aHAJIM3 MO CTPaHaM, OHoreorpaduUecKUM PEernoHaM, TPEHIBI C
2000 ropa. [IpeacraBineH coOCTBEHHBII METOJT BBIIEIEHHST IPUPOJOOXPAHHON 3HAYMMOCTH y4acTkoB MJIT mis nanb-
HEWIIero MCIOJIb30BaHUS B TII00ATBHBIX U HAIIMOHAIBHBIX CTPATETHSX 110 TEPPUTOPUAIIBHOM OXpaHe IPUPOIbI.

bonbine HeHapylIEHHbIE JIECHBIE TEPPUTOPHUH, KOTOPHIE CYLIECTBYIOT JI0JITOE€ BPEMSI, UCXO/-
HO 0051a1a10T OOJBIIEH YCTOMYMBOCTBIO K U3MEHSIOMUMCS (haKTOpaM Cpefbl, yCIEIIHEe BhIIOJIH -
10T cpeooOpa3zyommue GyHKIUYA U CIOCOOCTBYIOT coxpaHeHuto duopasHoodpasus ([lotanos u np.,
2008). K Takum 0co00 IEHHBIM ydYacTKaM OTHOCSTCS MAJIOHAPYIICHHBIC JICCHBIC TEPPUTOPUU
(MJIT) — y4acTKH €CTECTBEHHBIX 9KOCHCTEM B IpaHUIAX JECHOM 30HBI, HE UCIBITHIBAIOIINE 3HAUU-
TEJIBHOI'O aHTPOIIOT€HHOI'O BIMSHUS U IOCTATOYHO OOJIBILIKE O TUIOIIAIH JJIs IO1IEP>KaHUs BUJIO-
BOI0 pa3sHOOOpa3us U BBIIOJHEHUS 3KOCUCTEMHBIX (pyHKmii. Muposas kapra MJIT 6buta cocTas-
neHa o cocrosiuto Ha 2000 r. (Potapov et al., 2008) Ha ocHOBe qOCTYIHBIX CHUMKOB Landsat, 00-
nosneHa Ha 2013 r. (Potapov et al., 2017) u na 2016 r. (http://intactforests.org/data.ifl.html) na oc-
HOBE MPOU3BOIHBIX O0e300mauHbIX Kommo3uToB (Potapov et al., 2011).

25% Bcex JIecOB B MUPE /10 CHUX IOpP COOTBETCTBYIOT KPUTEPUSM MalloHapylIeHHbIX. VX co-
XpaHEHUE SIBIIIETCS] BAKHOM, HO Ha MPAKTUKE IPEACTABIIAECTCS TPYIHOBBIIIOJIHUMON 3a1a4ed OJHO-
BpeMeHHO Juisd Bcex Tepputopuit MJIT. B 3amaun paGotsl Bxoauno: 1. Ouenka uzmenenuiit MJIT 3a
2000-2016 rr. 2. OGocHOBaHWE KPUTEPHEB M BBISBICHUE C MOMOIIBI0 HUX TPHOPHTETHBIX IS
oxpanbl MJIT. B paMmkax niuaHupoBaHUS TEPPUTOPUATIBLHOM OXpPaHbl B KOHKPETHOM CTpaHE TAKOE
“paHXUpOBaHUE” BaXXHO MPOBOJUTH C YYETOM HMMEIOIIMXCS JIOKAJIbHBIX JAHHBIX O LIEHHOCTH U
yrpo3ax it MJIT. OnHako Ui mojep KaHusi MeKIYHApOIHBIX MHULMATUB 110 COXPAHEHUIO JH-
KOH TIpUPOJBl Mbl BUJIUM LIEHHOCTb, B TOM YHCIIE, B BBISBICHUU TJIOOAJBHBIX MPUOPUTETOB IS
oXpaHbl HanOoJiee IIEHHBIX U yrpoxkaembix ydacTkoB MJIT.

Ha nauano 2017 r. obmas momans 2098 ygactkoB MJIT B mupe coctaBuna 11.61 miH KB.
KM B pe3yiabpraTte cokpauieHus Ha 9.3% c 2000 r. (2.3% u3 Hux B nociegHue 3 roaa), 4To COOTBET-
cTByeT 75 ThiC. KB.KM B roj. IIpu s3ToM Bo BTOpOit nepuon Hadbmoaenus (2013-2016 rr.) pukcupy-
eTCsl yBeIMYeHne CKOpocTu cokpamienus Ha 20% - mo 0.72% B TO1 MO CpaBHEHUIO C MEPUOIOM
2000-2013 rr. C 2000 r. HEKOTOpbIE CTpaHbI MOTEPsUIM Kak MUHUMYM 1/2 Tepputopun Bcex MIIT,

BKuitouasi Pymsinuto, ITaparsaii, ConmomMoHOBBI ocTpoBa, Jlaoc u DxBaropuansHyto ['Bunero. boinee
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nojoBuHbI Bcel motepu MJIT no muomaan npousonuio B 3 crpanax — Poccust, bpasunusa u Kanana.
B 26 ctpanax nocne 2013 exeroanoe cokpamenne MJIT B cpeiHeM yBeTUYMIOCH.

Jiis Beinenennst MJIT, mpropuUTETHBIX JUTsl OXpaHbl, ObLTH MCIIOJIB30BAHbI J1Ba HAOOpa WH/IH-
KaTopoB, oTpaxaronux (1) nmpupogooxpannyto neHHoctb MJIT (BaxkHocTb 117151 OMopa3sHOOOpa3us -
Myers et al, 2000; IUCN, 2016, BirdLife International, 2017; Kier et al., 2005; Pelletier et al, 2018;
JlenonupoBanue yriepoza - Avitabile et al., 2014; ORNL DAAC, 2014; PeryiupoBaHue KpyroBo-
pota Boabl M npenorBpamienue dpo3un - Willmott and Feddema, 1992; SRTM, ASTER Global
DEM; YcToiYrBOCTh 9KOCHCTEM — JaHHbIe 110 Turomaan U miotaoctd MJIT; UNEP-WCMC, 2018)
1 (2) cymecTByOIIMEe PUCKU X COKpamieHus (maHHbie mo cokpamennto MJIT). Ha mepBom atame
Bce MJIT Obutn mpOpaH>KUPOBAHBI M0 KAKAOMY M3 HHIUKATOPOB. 3aT€M XapaKTEPUCTUKU ObLTH
OOBETMHEHBI B TPYIIBI U PAHTU B KAKIOW U3 HUX C PABHBIMU BECaMU OBLIM CIIOKEHBI TTOBTOPHO
JUIg ToNydeHus okoHuarenbHoro panra MIIT. B pesymbrare Onuim Boimenensl 420 MIIT c
HAWBBICIIUM UHJEKCOM MPUPOJTOOXPAHHON 3HAYMMOCTH OOIIeH MmIomaspo 5.3 MiIH KB.kM. B nasb-
HEHUIIIeM IUIAHUPYETCS OIICHKA MPSIMBIX (PaKTOPOB COKPAIICHHUS JUISI HAMOO0JIee BaXKHBIX JJIST OXPaHBI

MUJIT Ha ocHOBE HE3aBUCUMOW BBIOOPKHU.
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The report provides a brief overview of the results of monitoring of intact forest areas (IFLs) in 2013-2016 based on
remote sensing data — analysis by country, biogeographic regions and trends since 2000. The authors present their own
method of identifying the environmental significance of the sites of the IFLs for further use in global and national strat-
egies for legal protection of wildlands.

YK 630*43:504.9:502.4(470.55/.58)

3ABUCUMOCTDb YACTOTbDI IIOKAPOB B HIIBMEHCKOM 3AIIOBE/ITHUKE
OT THUIIA JIECA 1 JOCTYIIHOCTHU TEPPUTOPUHN

JLA. TIYCTOBAJIOBAY, O.E. YAILIMHA?, H.B. KYSIHLIEBA?, A.I. MYMBEP? JI.B. BECEJIKUH"

'®Ir'bYH MHCTUTYT DKOJIOTMU PACTEHUI U )KUBOTHUX YPO PAH
’WIBMEHCKUM TOCY JAPCTBEHHbII 3ATIOBEJHUK

Hpe,I[CTaBJ'IeH aHaJIU3 MPOCTPAHCTBCHHOI'O0 pacHpeACJICHUA JICCHBIX IOXAapOB B MuaccoBckom necHnuectBe MibpMeH-
CKOro 3anoBe/IHMKa B 3aBUCUMOCTH OT HCKOTOPBIX NPHUPOAHBIX U aHTPOIOTCHHBIX (I)aKTOPOB ¢ ucnons3oBaaueM ' IC.
Hpe,I[CTaBJ'IeHO pacrnpeaciicHue 1uciia JICCHbIX MOXKAapOB 3a 67 ner Ha6HIOZ[eHI/II>‘I IO KBapTaJlaM Ha rpaHuliax 3aroBE -
HUKA, OpUICTAar0OMnX K HUM, U BO BHyTpeHHeﬁ YacCTH 3all0OBCIHHUKA. YCTaHOBJ'IeHO, YTO HapsAAy € TUIIOM JieCa U CTCIIC-
HBIO €TO n0>1<apH0171 OIMaCHOCTHU AOCTYHHOCTb TCPPUTOPHUHU T IOCETUTEIICH SBISCTCS 3HAYUMOI HpH‘II/IHOﬁ JICCHBIX
10apOB Ha 3alI0BEJHOI TEPPUTOPHUH.

[Toxapsl — BaxkHasl MpUYMHA W3MeHeHus momann gecoB Poccnn. [loHnManue ycinoBuit ro-
PUMOCTH HEOOX01UMO Tt 3P GEKTUBHOTO yrpaBieHus Jiecamu. OcoOEHHO BaKHO M3y4YCHHE 3aKO-
HOMEPHOCTEN pacrpeneneHus yecHblx noxxapos Ha OOIIT. MnpmeHcKui ToCcy1apcTBEHHBIN 3a110-
BeaHuk (MUI'3) pacnonoxen Ha FOxHOM Ypainie B moa30HE 10KHOM Taiirn BOJIU3M 30HAIBHOTO KO-
TOHA Jiec—JiecocTenb. PaHee yCTaHOBIIEHO, YTO €XeroAHoe Yncio noxapos B MI'3 yBennunBanoch ¢
1948 o 2013 rr. IIpu 3TOM HET TOCTATOYHBIX OCHOBAHMWH, YTOOBI CBS3aTh POCT YMCIIA MOXKAPOB C
KJIMMAaTHYeCKUMHU HU3MeHeHUusIMU. Cpe/iHue MOro/IHbIe YCIOBUS MECALEB U CE30HOB rojia 00BsICHS-
IOT HEOOJIBLIYIO JOJI0 MEXKIOA0BOM M3MEHYMBOCTH uuciia moxapoB. HalOmtomaemble M3MEHEHUS
OJIHUX KJIIMMaTUYECKUX XapaKTePUCTHK MOIJIM CIOCOOCTBOBATH BO3PACTAHMIO, a APYTUX — CHMXKE-
HUIO yncia noxkapoB (Hubunes u nip., 2016).

MBI npeArnoNoXuiIn, 4To, MOA00HO IPYTUM pernoHaM, pocT uucia noxapos B MI'3 ompene-
JsieTCs MPSIMBIMU aHTPOTIOT€HHBIMU (hakTopamu. JJiss MOHMMaHUs IPUYUH ropuMocTH JiecoB B U3
ObLIO HEOOXOIMMO BBISIBUTH CBSI3b paclpeiesieHus M0KapoB ¢ JOCTYIMHOCTBIO JIECOB JIJIsl IOCETUTE-
Jeil U ¢ ecTecTBEHHbIMH (aKTOpaMHu (XapaKTepUCTUKaMU penbeda u pacTutenabHocTh). [Toaromy

OCJIb p360TBI — YCTAHOBUTD CBA3b YACTOTHI IIOKAPOB B WI'3 ¢ Tunom jeca ¢ YUYCTOM KJ1acCa IpHu-

pO,Z[HOﬁ no;xapHoﬁ OIMMACHOCTU U NOCTYITHOCTH TCPPUTOPHUU.
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MaccuB aHHBIX BKIIIOYAET pe3yiabTaThl HabmomeHnii 3 «Kuurm ydera moxapos» UI'3 ¢
1948 1o 2014 rr. 1uist BOCBMHUJIECSATH OJHOTO KBapTasa MHacCOBCKOrO JIECHUYECTBA. Y UYUTBIBAIU
o0I1ee YMciIo BeeX MOKApOB B KBapTajie, HE3aBUCHUMO OT THIA T0Xapa, ero MPOJODKUTEIIEHOCTH U
pa3Mepa. [lo moneBpIM AaHHBIM W MaTepHallaM JIECOYCTPOICTBa COCTaBlieHA KapTa PacTHTENIbHO-
ctu. Ha ocnoBanun «Kitaccudukamnuu npupoHoi mokapHoit onacHocTH...» (IIpukas..., 2008) BHI-
JIeNIeHbI cOO0IIecTBa ¢ pa3HON MUPOTCHHON YCTOWMYMBOCTHIO. PaccunTana J0sl TUIOIIAIN JIECOB C
BBICOKOUW U CPEIHEMN IMOKAPHOM OMACHOCTBHIO B KAXKJIOM KBapTaye. JJOCTYIHOCTb TEPPUTOPUU ISt
MOCETUTENCH XapaKTepru30Baiu OJU30CTHIO KBapTala K TpaHHIaM 3aloBeIHUKA (B TOM 4YHCIE, 110
akBaTopuu 03ep). Kapromerpuueckuii ananus Beimnosren B Arc View 3.2 (ESRI).

3a 67 net HaOMIOCHUN 3aperuCTpUpPOBaHO 292 NecHBIX Mokapa B 67 kBapranax u3 81 kBap-
Tajxa MHaccoBCKOTro JieCHUYECTBa, U3 HUX 102 moxapa mpou301uIo B KBapTajlax Ha FPaHULIax 3amo-
BeqHuKa, 140 — Ha npuseraromux K HUM. Jleca ¢ BBICOKOHM MOKapHOW OMAacHOCTBIO (COCHOBBIE Jieca
OpyCHUYHBIE U OpYyCHUYHO-JHUIIAWHUKOBBIE) BCTPEUAIOTCS, MPEUMYILIECTBEHHO, HA MaJIOMOIIHBIX
noyBax u 3anumarot 1,2 % miomaau. Jleca co cpeaneit moxxapHoil omacHOCTbIO (JIMCTBEHHUYHBIEC U
COCHOBBIE JleCa OCTEIHEHHbIE, COCHOBBIE JieCa YEpPHUYHbIE M BEWHHUKOBO-KYCTaApPHUYKOBO-
3eJIEHOMOIIIHbIE) TPEJCTaBICHbI B BEpXHEH 4acTu CKIOHOB MIibMeHCKOro xpelTa u Mpearopuil u
3aHuMaroT 17,7 % miomaay T1eCHU4ecTBa.

[Ipu ananu3e MOJHOIO MacCUBa JAHHBIX AJIA BceX 81 KBapTajaoB yCTaHOBJIEHA HE TE€CHas, HO
3Ha4YMMasi CBA3b MEK/y 4aCTOTOM IOKAPOB U JIOJIEW IUIOLIAAM JIECOB C BBICOKOM M CPEIHEH MOXKap-
Hoit onacHocteio: ' = 0,26 (P = 0,0188). CiegoBarenbHO, M0KapOOIMaCHOCTh TEPPUTOPHH — 3HAYH-
MBI IPETUKTOP YaCTOTHI JIECHBIX TokapoB. Ho tun nmpumeikanus k rpanune UI'3 taxke 3HaunMo
BJIUSIET HA YacTOTY MOXkapoB: F(; 78y = 3,45 (P = 0,0368). YacTto ropsr neca B KBapTajiax Ha TPaHH-
nax (3,9+0,7 moxapoB Ha KM? 3a BpeMsi HaOJIOJCHNS) W B KBAPTAIAX «BTOPOTO CIOS OT FPAHHIIBD
(5,8+1,5 moxapoB Ha kM’ 3a BpeMsl HaOJIOJIEHUs]) MO0 CpPaBHEHHWIO ¢ BHyTpeHHel dacthio U3
(1,8+0,4 noxxapoB Ha kM’ 3a BpeMs HaOmonenus). B GLM ycTaHoBieHO 3HauMMOe BIMSHUE U J10-
cTynHocTd Tepputopun At Moae# (Fuocrymiocen 2 75) = 6,09; P =0,0035) u moxapoonacTHOCTH
(Froxapoonacuoers (1; 75) = 8,05; P = 0,0059) xak nmpr4nuH BOSHUKHOBEHUS JICCHBIX ITOXKapPOB.

Takum o6pazom, HapsAy ¢ TUIIOM Jieca U CTENEHbIO ero NOXapHOW ONacHOCTH, JOCTYIHOCTh
TEPPUTOPHUU /I HECAHKIIMOHUPOBAHHBIX MMOCETUTENCH — 3HaYMMas MPUYMHA JIECHBIX MOXApOB Ha
3anoBeHON TeppuTopuu. ClenoBareabHO, TIPU MPOTHO3UPOBAHUHN YHCIIA TIOKAPOB HEOOXOIUMO
YYUTBIBATh HE TOJIBKO OCOOEHHOCTH pelibeda U pacCTUTEIHHOCTH, HO M XapaKTEPUCTUKH (hparMeH-

TUPOBAHHOCTHU U NOCTYIMHOCTH JICCOB I MOCCIICHUS JIFOJAbMU.

Pabora BeimonHeHa npu noaaepxke KommnekcHoit nporpammel YpO PAH (mpoekt Ne 18-5-5-43).
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DEPENDENCE OF FREQUENCY OF FIRES IN THE ILMENSKY RESERVE ON THE FOREST
TYPE AND ACCESSIBILITY OF THE TERRITORY

L.A. PUSTOVALOVA! O.E. CHASHCINA?Z N.B. KUYANTSEVA? A.G. MUMBER?, D.V. VESELKIN?,

YINSTITUTE OF PLANT AND ANIMAL ECOLOGY UB RAS
2 ILMENSKY RESERVE

The analysis of the spatial distribution of forest fires of the limensky reserve (Miassovsky forestry), depending on some
natural and anthropogenic factors, is presented using GIS. The distribution of the number of forest fires over 67 years of
observations in the compartments on the boundaries of the reserve and adjacent to them and in the interior part of the
reserve is presented. It was established that, along with the forest type and the degree of its fire danger, the accessibility
of the territory for visitors is a significant cause of forest fires in the protected area.

YIK 528.9

PE3YJIbBTATBI U3YYEHUA JTECHbBIX DKOCUCTEM HEHTPAJIBHO-
YEPHO3EMHOTI O 3AIIOBEJJHUKA HA OCHOBE T'MC-TEXHOJIOT UM

O.B. PBIKKOB, I''A. PBDKKOBA

®I'BY LIEHTPAJIbBHO-YEPHO3EMHbIM 'OCYIAPCTBEHHBII ITPUPOJIHBII BUOCPEPHBIN 3ATIOBEIHMK
NMEHU ITPO®ECCOPA B.B. AJIEXNHA

IpescTaBieHa METOMKA KapTHPOBAHMS JIECHON PacTHTENHHOCTH 3allOBEIHNKA, B TOM YHCIE C MCTIOIb30BaHHEM COBpE-
menHbix ['MC-texnonoruit. B cpene Maplinfo Professional Advanced v.16.0.4 co3aatbl KapThl pa3MeIeHHss OCHOBAHHN
CTBOJIOB W TIPOEKIMI KPOH JIEPEBBEB MO MOPOIaM M APYCaM Ha JIECHBIX MOCTOSHHBIX MPOOHBIX TUIOMIAISX, BBITOIHEHbI
pacdeThl MPOEKTUBHBIX TIOKPHITHH. [IpoaHain3supoBaHa JHHAMHKA CTPYKTYPBI M COCTaBa JiyOopas 3a mocienauue 50 Jer.

Jleca llentpanpHo-Yeprozemuoro 3anoBennuka (I[U3) pacmonoxensl B 1oro-3amajaHoil 4actu
CpenHepycckol BO3BBIIIIEHHOCTH B MpeJeNiax IEHTPAIbHON MOJOCH! JiecocTernHoi 30HbI (Kypckas
obnacte). IIpeobmanator ayOpaBbl OaiipauHble M BOAOpa3ZeIbHbIE IPEUMYIIIECTBEHHO MTOPOCIEBOTO
npoucxoxacHua. B 1963 r. A.M. KpaCHUTCKUM B HMX 3aJIOKEHBI IIEPBBIE JIECHBIE MOCTOSHHBIE
npobusie Twiomanu (JIIIIIT), koTtopeix B Hactosiee Bpemsi HacuuThiBaeTcs Oomyee 20. Ha stmx
JIIIIIIT mepuonyYecKy BBITOJIHAIOTCS JIECOBOJICTBEHHO-TAKCAIIMOHHBIE MCCIIEIOBAHMS, B YaCTHOCTHU
CIUIOLLIHBIE IIEPEYETHI M KAPTUPOBAHUE IPEBOCTOEB, MIOAPOCTA, MOJUIECKA U TPABSIHOTO MIOKPOBA.

I'masoMepHyI0 CBEMKY IpEBECHO-KYCTapHUKOBON pacturensHoctd Ha JIIIIIT nmpensapsin
nporecc pa30MBKM Ha MECTHOCTH IMUKETaKHOW ceTH pasmepoM 5 X 5wm. [l kaxaoil mpoOHOU
IUIOUIA/IM B TIOJIEBBIX YCJIOBUSX Ha MUJUIMMETPOBOM Oymare BbIUEPUMBAIMCH CXEMbI pa3MeElIeHUs
OCHOBAHUI CTBOJIOB U MPOEKIMH KPOH JIEPEBLEB IO MOPOAAM U sipycaM (C H300pakeHUEM CyXOCTOs
u Baiexka) B macmTabe 1:100. B 2002-2006 rr. Takue OymMa)kHbIE CXeMbl ObUIM OTCKaHMPOBAHHBI,
(parMeHThl KOTOPBIX OBUIM CIIUTHI B €UHBIE PACTPOBBIE N300paskeHus. Pactp kaxnoit JIIIII pe-

ructpupoBaics B ['IC Maplinfo Professional Advanced v.16.0.4 mo geTbipeM rpaHUYHBIM TOYKAM,
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KOOPJMHATHl KOTOPBIX OMpEesIeHbl CTATUYECKON CheMKOM B O€3MCTHBIN MEPHOJ] IPU MOMOIIH CO-
BpemenHoro 'HCC-o6opynoBanus (npuémuuk Trimble GeoExplorer 6000 GeoXH CE) ¢ TouHo-
crbio 0.2-0.3 M (mocTuranace npu JAIUTEIBHON (QuKcanuu KoopauHat B pexxume RTK HenmonBux-
HeIM npubopom). [anee B cpene 'MC BhIMONHSUIMCH pydHasi BEKTOPU3alUs OOBEKTOB 10 SKpaHy
yKe ¢ MPUBSI3KOM K MECTHOCTH B YHUBEPCAIBHOM MOMepeuHoi nmpoekiun Mepkatopa (3oHa 37, ce-
Beproe nonymapue (WGS 84) [EPSG:32637]) u nocieayroniye aHATUTHYSCKUE PACUCTHI.

HenocpencTBenHoe HMCIoJIb30BaHNE BBHICOKOTOUHBIX MPHOOPOB I'€0/I€3MYECKOTO Kilacca Mpu
KapTUPOBAaHUU JAPEBECHOM PACTUTENHLHOCTH IO TMOJOroM Jieca Masio 3(PGEKTUBHO BCIEICTBUE
HaJIMYUs 3HAUUTEIbHBIX MPETSITCTBUNA 711 IPOXOKJICHHS CITYTHUKOBBIX CUTHAJIOB. Jlaxe mpu npu-
eme muddepeHIHATBLHBIX TONMPaBoK B peskuMe RTK TogHOCTH omnpeneneHusi KOOpAUHAT B JAaHHOM
ciryyae 0ObIYHO He mpeBbImaet 1.0 M, 4TO SIBHO HEAOCTATOYHO Il KOPPEKTHOH 3aicu KOOpIUHAT.
K tomy xe TpeOyeTcst Hanmu4re ycToHnYnBOi MOOUITBHOM WM PAAMOCBSI3H.

JleranpHO M3yueHa TUHAMHKA MPOCTPAHCTBEHHOM CTPYKTypbl nyOpaB Ha 14-tu JIIIIIIL, a
MMEHHO MPOEKTUBHOI'O MOKPBITUS IPEBOCTOEB, MOJPOCTa U MOAJIECKA IO MaTepHaiaM KapTHUpOBa-
HUH Pa3HBIX JIET, YTO MTO3BOJIMIIO BBISIBUTH CIIEIYIOIIME OCHOBHBIE 3aKOHOMEPHOCTH MX Pa3BUTHUS:

1. B 60-e roget XX Beka ny6oBbie apeBocTou [[U3 B cymiecTBEeHHO OOJbIIEH cTeneHu ObLIH
nuddepeHIpoBansl Mo spycam. Mx olriee MpoeKTUBHOE MOKPHITHE ObUTO MaKCUMAIIbHBIM U OTHO-
CUTENbHO paBHOMEpPHBIM. COIyTCTBYIOIIME BUJIbl HE Urpajd 3HAUMMOW pPOJIM B TOPU3OHTAIBHON
CTPYKTYpPE COOOIIECTB.

2. BenenctBue maccoBoro ycbixanusi nyopas B Jecoctenu B 70-¢ ronbl XX Beka MPOU30ILIO0
3HAuYUTEIbHOE U3pEeKUBaHKE ApeBocToeB U B [[U3, B OCHOBHOM, 3a cueT ruldesin TOHKOMEPHBIX U OT-
CTaBIIMX B POCTE AYOOBBIX JepeBbeB. HaOmomanocs ynpoiieHne BepTUKAIBLHONU CTpaTU(UKAIIUN CO-
00111eCTB, KOTOPOE MPOSIBIISIOCH B JOMUHUPOBAHUM MEPBOTO JpeBecHoro spyca. ChopmupoBanuch
OoJIbIIIME Pa3phIBBI B TIOJIOTE Jieca. Y MEHBUIMIIOCH 00I11ee TPOEKTUBHOE OKPBITHE IPEBOCTOEB.

3. BenenctBue m3MeHEHUs! CBETOBOTO PeXHMMa, 00pa3oBaBLIMECS OKHA OBICTPO 3acesHINCh
IIMPOKOJIMCTBEHHBIMU CIYTHUKAMHU Ay0a M AUKMMU (PYKTOBBIMHU MOPOAAMH, Oiaroaaps 4emy K
90-m rogam XX Beka 3HAYMTENHHO PACIIMPUIICS BHIIOBOM COCTaB APEBOCTOEB. B momymsimmsax mayda
YeperyaToro COXpaHuICs XPOHOJIOTUYECKUN pa3pbIB: MPOJOLKAIN JOMUHUPOBATh UCKIIFOUUTEIBHO
3pesible TeHepaTUBHbBIE JIEPEBbsl U OTCYTCTBOBANH, 3@ PEIKUM HCKIOYEHHEM, OCOOM MpereHepaTHB-
HBIX (pakuuii.

4. B nyOpaBax copMHpOBaiICsS MOIIHBIN MOJUIECOUYHBIN SIPyC U3 YepeMyXH U (WJIM) JICHIUHBI,
YTO CO3AaJ0 JOMOJHUTENbHBIC MPEMSTCTBUS JUIs YCIIEIIHOTO BO30OHOBNeHUS ay0a. Ilpu aTom, uepe-
MyXa OOBIKHOBEHHAs 3acelisieT NMPEeUMYIIECTBEHHO MPOCThIE M0 CTPYKTYpEe MOpOCieBbie TyOpaBbl ¢
TOCIIOZICTBOM B JIPEBECHOM sIpyce Ay0a ueperryaToro, o0pasyst INIOTHBIM MOAJIECOK, B KOTOPOM Ha €€

noo puxomutcest 6onee 90% MPOESKTHBHOTO MOKPHITHS. KpoMe Toro, TaHHBIH BU B YCIOBHUSX 3ar10-
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BEJHUKA MOKET Y4aCTBOBATh B CIIOKEHUH TPETHETO M JTaKe€ BTOPOro SIPYyCcoB ApeBocTosd. KoHcratupy-
ercst ((OpMHUPOBAHUE B OTAEIBHBIX JIECHBIX YPOUHMIIAX YEPEMYXOBO-TyOHSKOB — YHUKAJIbHBIX /IS Jie-
cocTeny THUIOB Jeca. JlemuHa OOBIKHOBEHHAs, HANPOTHB, MPHUYPOUYCHA, KAaK MPABHIO, K CIOKHBIM
MHOT'OBH/JIOBBIM IIMPOKOIUCTBEHHBIM JiecaM. I1o Mepe B3pociieHus nomyssuuil JaHHOro BUa Ha0JIo-
JAETCs CIMSHUE MEJIKUX Pa3pO3HEHHBIX KOHTYPOB B KPYIIHBIE CIUIOIIHBIE JIOKYCHI C OYE€Hb BBICOKMM
MIPOCKTUBHBIM MOKPBITHEM. B nauHaMuke HaOIIOaeTcss akTHBHOE pacceNieHue JISIUHbI B siecax Ka-
3aukoro u Crpenenkoro yyactkoB [{U3, Bkito4as ee NosBJIEHNE Ha BOAOPA3AEIbHBIX POCTPAHCTBAX,
I'JIe paHee OHa He BCTpeyaiach WK Obula ucTpediieHa.

5. B Hacrosee BpeMsl MIPOAOIDKAETCS MPOLECC CAMOM3PEKUBAHNUSA MAaTEPUHCKUX PEBOCTOECB
ay0a MopOCIIeBOr0 MPOUCXOXKICHUS U yCHUIIEHHE (PUTOIEHOTUYECKUX MO3UIUHN APYTUX IHUPOKOIHUCT-
BEHHBIX 1opoJ. llocieaHue JoKanbHbIE OYard yChIXaHWs yOpaB 3armoBelIHUKA 3a(pUKCHPOBAHBI B
1999-2000 rr. 1 ObUTH CBSA3aHBI C MMO3HUMH BECEHHUMHM 3aMOPO3KaMH, MOCIIEACTBUS KOTOPBIX yCy-
ryOUJIMCh JIETHUMU 3aCyXaMHU.

6. B coBpeMeHHbIX rpaHuLax JIeCONOKpPHITON iomaay [{U3 nHaunHatoT hopMupoBaThCs TEHE-
BbIC IIMPOKOJIMCTBEHHBIE Jieca. OMOJIOKEHNE MOMYJISIUN JIeco00pa3yromiel mopoasl HabI01aeTCst
UCKJIFOYUTENIHO B T€X MECTOOOUTAHHUSX, I/I€ OCBEIIEHHOCTh HE SBJISETCS JUMUTUPYIOLMM (hakTo-
POM cpefibl (IOJSIHBL, 3KOTOHBI CO CTETBIO U IIP.).

7. AHomanbHble nioroanble ycnosust 2009-2012 rr., B 4aCTHOCTH Kapa U 3acyXa IPHUBEIH K HC-
CYLIEHUIO BEPXHHMX T'OPU30HTOB IIOYBHI B JIECaX, YTO B CBOIO OYEPE]b BBI3BAJIO MACCOBOE yChIXaHHE
OCHUHHHUKOB, 0co0eHHO Ha CtpenerkoM u Kazaukom yyactkax [{U3.

ITomumo kaptupoBanus HacaxaeHuil Ha JIIIIIII meronsr 'TIC akTMBHO MCIONB3YIOTCS NPU
MapUIPYTHBIX 00CJIEIOBAaHUSAX JIECHBIX YPOUMIN, B YAaCTHOCTH JUISl M3y4EHHUS MOMYISIIUI Oepé3nl
MTOBUCIION, JIEITUHBI OOBIKHOBEHHOM U JIMITBI MeTKoIUCTHOW Ha CTpenenkom ydactke [[U3. B 2008-
2011 rr. BBINOJIHEHBI CIJIOUIHBIE MEPEYETHhI ¢ TIOUCKOM U (UKcalMel KOOpauHaT Bcex ocoleil me-
PEUUCIIEHHBIX BHJIOB, a TAK)KE CTAPOBO3PACTHBIX JIEPEBbEB J1y0a YeperyaToro U COCTaBIEHUEM TO-

yeuyHbIX TemaTudeckux kapt B [MIC.

RESULTS OF STUDYING FOREST ECOSYSTEMS OF THE TSENTRALNO-
CHERNOZEMNY RESERVE BASED ON GIS TECHNOLOGIES

0.V. RYZHKOV, G.A. RYZHKOVA

TSENTRALNO-CHERNOZEMNY STATE BIOSPHERE NATURE RESERVE
NAMED IN HONOUR OF PROFESSOR V.V. ALEKHIN

A technique for mapping forest vegetation of the reserve, including the use of modern GIS technologies, is presented. In
Maplnfo Professional Advanced v.16.0.4, maps of the location of the stem bases and tree crown projections by species and
forest layers permanent test plots have been created, projective coverings have been calculated. The dynamics of structure
and composition of oak woods over the last 50 years were analyzed.
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VK 630.9

KAPTOI'PA®OHNYECKAS OLHEHKA 9KOJIOI'MYECKOI'O COCTOAHUSA JIECHBIX
IKOCHUCTEM ITPUPOJHOI' O ITAPKA «TBIBA»

AJl. CAMBYY
TYBUHCKUI MHCTUTYT KOMITJIKCHOI'O OCBOEHUS ITPUPOIHBIX PECYPCOB CO PAH

B nocnennee Bpemst PecyOnnka ThiBa MCIIBITHIBAET BO3pAcTalollee pEeKpeallMoOHHOE BO3AEHCTBUE, KOTOPOE COYETaET
BCE TPU YPOBHS: PeCHyOIMKaHCKUH, POCCUHCKUI M MEXKJIyHApOJHBIH. B 3THX yCIOBHAX BO3HHKAET MOTPEOHOCTH U3Y-
YEeHUs! PEKPEalMOHHOr0 NoTeHuana TyBsl U pa3pab0oTKU aIMUHUCTPATUBHON CHCTEMBI €r0 MCIOJIb30BAHUS, BKIIIOYAS
TEPPUTOPHUATBHYIO OPTaHU3aLHUI0 C IPUMEHEHHEM TeONH(POPMAIIMOHHBIX TEXHOJIOTHH.

B cucreme npupoanoro paitonupoBanus Poccun teppuropus Pecryonmku ThiBa pacmoioxe-
Ha B rkHOM yactu Antae-CasiHCKOM (u3nko-reorpaduueckor crpaHbl, B TYBUHCKOW TOpHOU 00-
JIaCTH.

B HacTos11€e BpeMs IPOUCXOJUT pacIIupeHHe TEPPUTOPUH 0CO00 OXPaHSAEMBIX MPUPOIHBIX
tepputopuii B Pecriyonmke TwiBa. Tak, B 2018 r. Obul co3maH HOBBIA KIACTEPHBIH y4acTOK
«lanusn» nmpupogHoro napka «TwiBay. TeppuTopus KIaCTEPHOrO ydacTKa MPOXOIUT MO XeMUYHK-
ckomy u Kyprymubunckomy xpebdTam B cucteMe xpedra 3amagHoro CasHa cO CpeaHETOpPHBIMU
BBICOKOTOPHBIMU U CKJIaJ4aTO-TJIBIOOBBIMUA FOpaMH, F0’KHAsl 4acTh KJacTepa MPOXOJIUT IO 3amaj-
HOW oKpanHe Yiryr-XeMcKOl KOTIOBHHBI. AOCOIIOTHBIE OTMETKH HaxosaTcs B mpeaenax 2092-540
M HaJ yp. M.

B mocnennee BpeMs KpynHOMAacIITaOHbIE YHUBEpCAJIbHbIE U OLIEHOYHBIE KapThl PACTUTEINb-
HOCTH 3aHMMAIOT Ba)KHOE MECTO B CHCTEME YIIPaBJIEHUs 0CO00 OXPaHAEMbIX IPUPOIHBIX TEPPUTO-
pU.

JU1 pacTUTENBHOCTH UCCIIENyeMOl Tepputopun xapakrepeH FOxHo-3ananno-CasHcKui THIT
MOSICHOCTH, XapaKTEPU3YIOIINN CUCTEMY FO’)KHOTO MakpockioHa 3anagHoro CasHa. basucom ciy-
KHUT CTENHOW mosic Yiyr-XeMcKoi KOTJIOBUHBI, pacnoyiokeHHoi Ha BbicoTe 540-800 M H.y.M., 3a-
HATBIM NMPEUMYIIECTBEHHO HACTOSILIMMHU, CYXUMH M OIYCTHIHEHHBIMU cTensiMu. FOxkHBIE Makpo-
CKJIOHBI XpeOTOB 3aHATHI METPOPUTHBIMU BapuaHTaMHU CTEMHON pacTUTeNbHOCTH. CeBepHbIE CKIIO-
Hbl BTOPOCTENEHHBIX XPeOTOB MOKPBITHl TOPHO-TA€KHBIMU JIMCTBEHHUYHBIMU JIECAMHU, B BEpXHEH
4acTU — JIMCTBEHHUYHO-KEJPOBBIMHU, MEPEXOASIIMMU U HA CKJIOHBI FOXKHBIX JKCHO3HUIIMIM.
HaubGonpmas Beicota nocturaet 2092 m (Xemuukckuii xpebder). s FOxnHo-3anagno-CasHckoro
TUIA MOSICHOCTH XapaKTepHBbI IIUPOKOE MPOCTHUPAHHE TOPHBIX XpeOTOB M 3HAYMTEIbHAsA Kcepodu-
TU3AIUS PACTUTENBHOCTH O F0KHBIM CKJIOHAM, OTKPBITHIM B OOIIMPHBIE MEKTOPHBIE JACTIPECCUU C
PE3KO KOHTUHEHTAJIbHBIM KIIMMATOM ¢ HejocTaTkoM Biaru (Mackaes u ap., 1985).

[Ipu nccnegoBanuu 60raToro OMOJIOTHIYECKOTO U JAHAMIAPTHOTO Pa3HOOOpa3Hsl KIACTEPHOTO
y4yacTka ObUTM MPUMEHEHBI KaK TPaJMLMOHHBIEC, TAK COBPEMEHHBIE METObI UCCIEIOBaHUS C MPU-

merenueM I'YIC no MaTcpuajiaM ,Z[CIJ_II/I(pr/IpOBaHI/ISI KOCMOCBHCMKHU BBICOKOT'O PA3PCILICHU.
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B uccrnenoBanusix riaaBHbIM OOBEKTOM XapaKTEPUCTUKH SIBIISETCS JIECHOW OMOTEOIeHO3, Tpa-
HHUI[BI KOTOPOI'0 YCJIOBHO COBIIAJIal0OT C TPAaHMIAMU TAKCALIMOHHOrO BblAENa. ba3oBoil OCHOBOM sB-
JSA7IaCh KapTa akTyalbHOU pacTutenbHOCTH. [Ipu ee cocTaBiieHUH HUCTOIb30BaIACh TPAJAUIIMOHHAS
JOMUHAHTHAs Kjaccu(PUKauUs pacTUTEIBHOCTH U CTPYKTYPHO-AMHAMUYECKHE PUHLIUIIBI TOCTPO-
eHus JereHpl. basa naHHBIX, CBS3aHHAs C KapTOil, COAEPKUT MMOKOHTYPHBIE XapaKTEPUCTUKHU, OT-
paxarolue KOJIOTUYECKOE COCTOSHUE PAaCTUTEILHOCTH. Ha OCHOBE KapThl pacCTUTENIBHOCTU U CO-
MPSKEHHOM C HEeto 0a3bl IaHHBIX CO3/IaBAIUCH CIIEAYyIONINe npukiaanbie kKapTel (M 1:25 000):

- Kapma ¢paxmopoe anmponozenno2o 6o30eticmaus Ha pacmumenbHOCMb

MOKa3bIBaeT JIEHCTBUE (OJHOTO-/IBYX) HauboIee 3HAYUMBIX (PaKTOPOB Ha KaXKbIil BBIAEN pac-
TUTEIBHOCTU: CCHOKOIIICHHE W BHITAC, 3apAaCTaHUE OBIBIIUX YrOJWH M pyOOK, CIUIOIIHBIE W BBIOO-
pOYHBIC PYOKH, BEPXOBBIC U HU30BBIC MTOKAPHI U T. 1.

- Kapma coepemennoco cocmosanus pacmumenbHocmu — OTpakaeT CTENEHb HAPYIICHHOCTH
PaCTUTETHLHOTO MOKPOBA B PE3YJIbTATE NEHCTBUS aHTPOMOTEHHBIX (haKTOPOB.

- Kapma ¢haxmuuecku 6binoineHHbIX 1€COXO3AUCMBEHHBIX U NPUPOOOOXPAHHBIX MEPOnpUs-
mutl XapakTepu3yeT OPraHU3alUOHHO-PKOHOMHYECKHE YCIIOBUS, JCUCTBYIOIIME HA TEPPUTOPUHU
OOIIT.

- Kapma napywenuti necoxo3saicmeeHHou u npupo00oXpanHou 0esimeibHOCHU COCTaBIIeHa Ha
OCHOBE JaHHBIX TOBBIJACILHOTO HATYPHOTO OOCIEIOBAHUS, B X0 KOTOPBIX (PUKCHPOBAIUCH CBE-
JICHUS O HAPYIICHUSX JIECOXO3IUCTBEHHOM EATEIHPHOCTH U O (paKTaxX JEATEIbHOCTH, 3alPEIICHHOMI
[TonoxxeHreM o KJIaCTEPHOM y4YacTKe.

- Kapma skonocuueckoeo nomenyuana pacmumenbHocmu SIBISIETCS UHTETPAILHON U 0TOOpa-
KaeT BECh KOMIUIEKC XapaKTEPUCTUK PACTUTEILHOCTH. HAJIMYUC PEIKUX U OXPAHSEMBIX BHJIOB U
COOOIMIECTB, CTEMEHh COXPAHHOCTH PACTUTEIBHOTO MOKPOBA, MTWHAMHYECKOE COCTOSIHHE, 3HAYH-
MOCTbH BBIMOJTHIEMBIX AKOJIOTHUYECKUX (YyHKIMH. CIy>KUT OCHOBOMW JJISi COCTAaBJICHUS pEeKOMEHMa-

TCJIbHBIX KapT XO3SMCTBEHHOI0 HCIIOJBb30BaHUA H OXpaHbl ICHHBIX 00BEKTOB Ha TECPPUTOPUHN

OOIIT.

HUccnenosanus BoinonHeHs! npu nojaepxke PODU Ne 18-44-170001—«p_a».
JINTEPATYPA

Mackaes FO.M., F.F., B.5. Ham3zanos, B.Il. Cedenvnuxos. I'eoboTannueckoe paiioHHpoBaHue / PacTUTeNbHBII
MIOKPOB U ecTecTBeHHbIE KopMoBble yronbsi TyBunckoir ACCP. HoBocubupck: Hayka. Cub. ora-ume. 1985. C. 210-
247.

CARTOGRAPHIC EVALUATION OF THE ECOLOGICAL STATE OF FOREST ECO-
SYSTEMS IN THE NATURE PARK "TYVA»

A.D. SAMBOU

TUVAN INSTITUTE FOR THE EXPLORATION OF NATURAL RESOURCES SB RAS
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Recently, the Republic of Tuva is experiencing an increasing recreational impact, which combines all three levels: na-
tional, Russian and international. Under these conditions, there is a need to study the recreational potential of Tuva and
develop an administrative system for its use, including the territorial organization with the use of geoinformation tech-
nologies

YK 528.9+502

MO/JIEJINPOBAHUE MECTOOBUTAHHUM JATJOOBPA3HBIX IITUIL PICIFORMES
IO JAHHBIM JUCTAHIIMOHHOI'O 30HAUPOBAHUA

. B. CAPBIYEB
BOPOHEXCKHNM I'OCYJIAPCTBEHHBIM YHUBEPCUTET

Ha ocHOBe naHHBIX AMCTAHIIMOHHOT'O 30HAMPOBAHMS METOAAMH I'€ONH()OPMAIMOHHOTO MOAEINPOBAHUS U MAalTMHHOTO
00y4eHUsI BBISIBICHBI MOTCHIMAIBHBIE MECTOOONTAHHS U OLCHEHA YHCICHHOCTh YETHIPEX BUAOB JIATIOB B Jlnmenkoi
obmactu. PaccMOTpeHHBIE BHIBI 3aHECEHBI B PETHOHANbHYI0 KpacHyl0 KHHUTY M MOTYT BBICTYIATh KaK MHIUKATOPHI
COCTOSTHHSL JIECHBIX 9KOCHCTEM.

[Mtuer orpsima Jsatimoodpasueie Piciformes sBIsSiOTCS BaXKHBIM 3JIEMEHTOM JIECHBIX CO00-
IIECTB M MOTYT BBICTYNATh MHIWKATOPAMHU COCTOSIHUA 3TUX dKkocucteM (HMsanues, 2005). B Jlunen-
Ko#t obmactu cpeauumii maren Dendrocopos medius, cemoit asten Picus canus, OeIOCIMHHBIN JSTel
Dendrocopos leucotos u sxenra Dryocopus martius 3anecenst B Kpacuyto kaury (2014), uro omnpe-
JenseT HeoOX0AUMOCTh 00Jiee IeTAIBHOTO U3YYeHHs UX TePPUTOPUATILHOTO pachpenenenus. B pe-
rHoHe 3apeructpupoBano 6osiee 200 rHE30BBIX y4acTKOB HaHHBIX BUI0B (Capeiues, 2016), HO 10
CHIX TIOp OIICHKA UX YMCIICHHOCTH JIJIsl BCel 00acTu He mpoBoawiack. Llenb manHo# paboThl cOCTO-
sla B MOJCIIMPOBAHUH TOTCHIIMAIBHBIX MECTOOOWTaHUN 4 BHIOB AATIOB B Jlumerkoil obmactu ¢
nomorpio ['MC, MammHHOr0 00y4eHUs U AUCTAHIIMOHHOTO 30HIUPOBAHUSI.

J171g BBISBIIEHUSI MECTOOOMTAHUI HCCIIeTyeMbIX BUAOB ObLIa co3/laHa 0a3a TaHHBIX 00 UX U3-
BECTHBIX THE3/IOBBIX YJYacTKax. B Hee BOLIIM KOOpAMHATHI 43 THE3]l CpeHEro AsATia, 52 — ceaoro
nstia, 42 — 6enmocmHAOTO sTia v 71 — xxenmdbl. Ha ocHoBe manubIX /133 ¥ X MPOU3BOIHBIX TPO-
JTYKTOB OBLIN TIOJITOTOBJICHBI TEOMH(POPMAITMOHHBIC CIIOM-TIPEANKTOPBI. B 4acTHOCTH, TIO JTAHHBIM
LI PAH (Epwos n np., 2015) nonydeH cioil KjaaccoB pacTUTeNbHOCTH; 1o JaHHbIM Global
Forest Change (Hansen et al., 2013) — c1oit COMKHYTOCTH KPOH JIPEBOCTOSI; 10 cepur U3 96 JIeTHUX
CHUMKOB ¢ kocmmdeckoro ammapara Terra MODIS (Didan, 2015) paccuutan ciioii ycpeaHEHHBIX
3Ha4YeHUH BereTarmoHHbIx nHaAekcoB NDVI 3a mepuoa 2000-2015 rr.; Ha ocHoBe SRTM (Jarvis et
al., 2008) momy4eH c0i BBICOT MECTHOCTH. [IpOCTpaHCTBEHHOE pa3pelieHrue MCXOAHBIX TaHHBIX
cocTaBisio okoiio 30 MeTpoB Ha MUKcenb, KpoMme naHHBIX MODIS, s KOTOPBIX OHO PaBHSIOCH
250 m/mmukce. Tlepeauckpernsanusi CIIOSB MO3BOJIIIIA CO3/IaTh OJHOPOIHBINA HA0Op PacTpOB ¢ paspe-
menureM 100 m/mukce. [logrotoBky cinoes BomoaHsuM B cpene QGIS 2.18.

ITo ToukaMm M3BECTHBIX THE3IOBBIX YYACTKOB U HaOOPYy MPETUKTOPOB MOCPEICTBOM MPOTpaM-

Mbl MaxEnt 3.4.1 CMOACIIMPOBAIN IMOTCHIUAILHBIC MECTOOOUTAHMS HCCICAYCMBIX BUIOB MCTOAOM
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makcumansHoi suTporuu (Phillips, Dudik, 2008). Jlist kakaoro Buaa MOJACIHPOBAHKE BOCIIPOU3-
Bojmin 20 pa3 co ciy4yaitHOM cMeHO# TpeHUpOoBOUYHBIX (75 %) 1 TecToBbIX (25 %) Touek. Hammyu-
IIYI0 MOJIENIh BBIOMpAIIA 10 KPUTEPUI0 MUHUMAIHHOTO CTAHJAPTHOTO OTKJIOHEHUS IUIOMAIH IO
ROC-kpuBoii. [1o pe3yabTUPYIOIIMM PacTPOBBIM CJIOSM JUIA Kaxaoro Buaa B Jlumenkoi obnacTu
OBLITM BBIJCIICHBI MOTCHIIMAIBHBIE MECTOOOMTAHMS C MPHUTOJHOCTBIO Oojiee 65 %: mnsa cpeaHero
I MX IUIowans cocraswia 591 km? (AUC = 0,908), mis cemoro asrtia — 598 KM (AUC =
0,909), 151 GenocrmuHoro astia — 549 km? (AUC = 0,904), s xennsl — 597 km® (AUC = 0,881).
30Ha B3aMMHOT'O HAJIOKCHUsI BBISBIICHHBIX MECTOOOMTAHUHN cocTaBmiia mpu 3ToM 211 km?. Mecro-
oOUTaHMS CpeHEro W OCIIOCIIMHHOTO JATIOB TEPPUTOPUATILHO COBHAAArOT Ha 61 %, *KenHbl U ce-
qoro astia — Ha 60 %, cenoro u 0€IOCIMHHOIO AATIOB — Ha 57 %, sKeNHBI U 0€JIOCIIMHHOTO ITIa
—Ha 53 %, cpeanero u cenoro agtioB — Ha 37 %, xenHbl U cpeaHero Astia — Ha 24 %. Ucxons u3
MMCIOIIMXCS JaHHBIX I0 IJIOTHOCTH THE3J0BaHUS AATIIO00pasHbIX (Meanues, 2005), Hamu 1uist
ycnoBuil Jluneukoi obrmactu ompeserneHa MOTEHIIMATbHO BO3MOXKHAS YHMCICHHOCTh THUX BHUIOB:
st cpenHero astiaa — okosio 600-1200 map (mpu rHe3A0BON IMJIIOTHOCTH 1-2 HapI)I/KMZ), Ce0ro
maraa — 300-600 map (0,5-1 mapsi/km?), 6enoctmuroro msrma — 230-550 map (0,5-1 mape/km?) u
XenHbl — okoJio 60-150 map (0,1-0,25 HapBI/KMz).

[TonydyeHnHbie B xo/e pabOTHI JaHHBIC, B T.4. KapThl MOTEHIIMAIBHBIX MECTOOOUTAHUN pac-
CMOTPCHHBIX BHJIOB JIATIOB, MOT'YT OBITh MCIIOJIb30BaHBI JUISI ONITUMU3AIMHA OXPAHBI TUX BUIOB, a
TaK>Ke OIICHKH COCTOSIHUS JICCHBIX SKOCHUCTEM.

HccrenoBanvne BHITONHEHO IpH (prHAHCOBOM nogaepkke PODU B pamkax HaydarHoro mpoekra Ne 18-35-00532.
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We identified suitable habitats and assessed abundance of the four woodpecker species in Lipetsk region, Russia with
GIS-modelling and machine-learning techniques on the basis of remote sensing data. The study species are enlisted in
the regional Red Data book and can indicate forest ecosystem health.

VJIK 528.8

METOAUKA TUCTAHIIMUOHHOTI'O MOHUTOPUHT' A ITUHAMUKHU CEBEPHBIX
JIECOB POCCHUM B KOHTEKCTE UBMEHEHUSA KJIIMMATA

0.B. TYTYBAJIMHA®, M.B. 3UMWH 2, E.1. TOJIYBEBA?, I1.I'. MUXAMJIIOKOBA®, A.1. TEPCKA S, T.C.
BEBUYK?Y, C.A. BAPTAJIEB®, H.B. IIABAHOB?, B.O. )KAPKO®, A.A. MEJIBEJIEB*, H.O. TEJIbHOBA®,
W.G. REES®, G. MARSHALL® R.H. TURTON®

'TEOIrPAGUYECKUI ®AKYJIBTET MI'Y UMEHU M.B. JIOMOHOCOBA;
UTL «CKAHDKCy;
SMHCTUTYT KOCMUYECKUX UCCJIIEJOBAHUI PAH;
*UHCTUTYT F'EOIPA®UU PAH;
’SCOTT POLAR RESEARCH INSTITUTE, UNIVERSITY OF CAMBRIDGE, UK;
*BRITISH ANTARCTIC SURVEY, CAMBRIDGE, UK

MeroriKka MOHUTOPUHIA JTMHAMHUKN CEBEPHBIX JiecoB Poccui B KOHTEKCTE U3MEHEHHS KJMMaTta pa3padaThIBaeTcst poc-
CHICKO-OpUTaHCKUM HaydHBIM KoHcopimyMoM. [lo cepusim camMikoB MODIS ¢ 2000 r. MomenupyroTcs 3amacsl ape-
BECHOM (PUTOMACCHI M MHICKC JINCTOBOW MOBEPXHOCTH, JJIS BATUAALNY HCIIOIb3YIOTCS TaHHBIC HA3eMHBIX HCCIICIOBA-
HHUH ¥ CbEMKH ¢ OCCIMIIOTHBIX allapaToB, MacmTabHpyeMbIe ¢ TIOMOLIBI0 CHUMKOB cO CIyTHHKOB Landsat 8 u Senti-
nel 1,2. Jlanee miaHupyeTcsi BEIYJICHEHHE KIMMATOTCHHBIX W aHTPOIIOTCHHBIX TPSHIIOB.

Lenbto mpeacTaBisieMoro mpoekra «MynbTuriaThOopMEHHbIH TUCTAHIMOHHBIA MOHUTOPUHT
BO3JICUCTBUSI M3MEHEHHS KJIMMaTa Ha ceBepHbie jieca Poccun», BeimomHsiemoro B 2018-2020 rr.,
SIBJIICTCSL Pa3pabOTKa TEXHOJIOTHU TSl OLEHKHA TUHAMUKU (DUTOMACCHl CEBEPHBIX JiecoB Poccuu ¢
2000 r. B CBSI3U C U3MEHEHUEM KIIMMATA, U BBIIIOJIHEHHE TAKOM OLIEHKHU C BAIUAALMEN Ha KITFOUEBbIX
y4acTKax, Ha OCHOBE OOpabOTKH MaTepHaloB MYJIbTUILIAT(GOPMEHHBIX KOCMUYECKUX U aBUACHE-
MOK, Ha3eMHBIX 00CJIeIOBaHUH.

OOBEKTOM HUCCIIEIOBAHUS SIBJISIOTCS CEBEPHBIE JIECa, B KOTOPBIX KIMMAaTUYECKUE U3MEHEHUS
OTYETIIMBEE, PEAKIUH JIECOB MPEIIOIIOKUTETHLHO Ooniee oueBUIHbIE. Ha 00beKT neicTBYIOT akTo-
pel 1 mopsaka (KIuMaT, ONMpeneNsIFoNINi 30HATbHOCTh U BBICOTHYIO MOSICHOCTB), 2 Topsaka (31a-
¢uyeckue ycinoBusi) U 3 Mopsijika - KIMMAaTOT€HHBIE (B TOM YMCIIE, HUKINYECKH Pa3MHOKAIOIUECS
HaCEeKOMBbIe-BPEAUTENN, TATHIE MHOTOJIETHEH MEP3JI0THI, JIECHBIE TT0KaPbI, 3aBUCSIINE U OT KINMa-
TUYECKUX MOKa3aTeseil).

MOHUTOPUHT COCTOSIHHSI CEBEPHBIX JIECOB MPEIOJIAraeTCsl OCYIIECTBISATh HA OCHOBE CE30H-
HBIX ¥ MHOTOJIETHUX cepuil kocMuueckux cHUMKOB MODIS ¢ 2000 r. (¢ meramsHOCTBIO 250 M), TI0
KOTOPBIM C TMOMOIIIBIO paHee ampoOUPOBAHHBIX MOJIETIEH COCTABIISIOTCS KapThl 3a11acoB JIPEBECHOU
¢duToMacchl (Mo KpacHOMY KaHally 3UMHUX KOMIIO3UTHBIX CHUMKOB) M JTUCTOBOHM (puromacchl (Ha
OCHOBE WHJEKca JIMCTOBOU moBepxHocTu LAI, Mopenupyemoro mo 7-IHEBHBIM KOMIoO3uTaMm). Ba-

JIMAANAI0 OpeArnojiaractcsa OCymeCTBIATh C MMOMOIIBIO HA3€MHBIX H3MepeHI/Iﬁ MOp(bOMeTpI/IquKI/IX
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XapaKTePUCTHK JPEBOCTOEB M 00pabOTKM MaTepHaioB ChEMKHU C OECIIIOTHBIX JIETaTeNbHbBIX arma-
paroB (BIIJIA), koTopsie OynyT mMacmTabupoBarbes kK cHuMKaM MODIS uepe3 cHUMKH poMexy-
TOYHOM JETaNbHOCTHU co cryTHUKOB Landsat 8 u Sentinel 1,2.

[lepBriii KIIOYEBOM PErvoH AJs BalUMAalMK ObLI BeIOpaH B eHTpe Kosbckoro momyocTposa,
r7ie KOJUIGKTHB aBTOPOB BEAET MHOIOJIETHHUE HUCCIEIOBAHUSI COCTOSHUSI CEBEPHBIX JiecoB. B mione
2018 r. ObwIO 3amoxeHo 28 mpoOHBIX IwIomanei pasmepoM 20x20M, Ha KOTOPBIX BBITOJIHSIIUCH
reo00TaHWYECKHE ONMUCAHUs, (POTOAOKYMEHTAIHS, KOOpAUHATHAS MPHUBSI3Ka, U3MEpeHus: Mophoio-
THYECKHUX MapaMeTpOB CTBOJIOB U KPOH JIEPEBBLEB, 3amaca JPEeBOCTOEB, U3MEPEHUE WHJEKCA JIUCTO-
Boil moBepxHoctu LAI ¢ororpapuueckum MeTonoM (AJs IUIOMIAAKK B LEIOM) U pa3pyLIAIONIIM
METOAOM (J11 00pa3IoB MOIPOCTA U TPABAHO-KYCTAPHHUUYKOBOTO sipyca). bblia mpoBeeHa cheMka ¢
BIUTIA B BumuMom muana3one ¢ BbICOTHI 50 u 100 M, HA TeppUTOPHUAX, BKIIOUYAIONINX MPOOHBIE
wiomaau, odmei miuomanpio 10,4 KB. KM, a TakKe THUIEpPCIEKTpalibHas ChbeMKa B BHIMMOM U
onmxHeM nH(pakpacHOM Juarna3zone ¢ BbIcOThl 200 M Ha TEPPUTOPUHU OKOJIO 2 KB. KM.

[To nanubiM BITJIA u HazeMHBIX M3MEpPEHUM MOJIY4YEHBI auIOMeTpUdecKue (OpMysIbl s
OLIEHKH (PUTOMACCHI APEBOCTOEB B LIeHTpe KoJIbCKOro mnosyocTpoBa 1o Ux BbICOTE U COMKHYTOCTH.
Pa3pabatbiBatoTCs METOIUKHM MAcCIITaOMPOBAHUS IJISl COMOCTABICHUS MOTYyYEHHBIX JIAHHBIX C Kap-
Tamu JpeBecHo puromaccel u LAI, nonydennsimu o caumkam MODIS 3a 2000-2018 rr.

[TpoBomuTCST aHAIM3 M COMOCTABIICHHE JAHHBIX METEOCTAHIMH, 0a3 JaHHBIX peaHalu3a U
CITyTHHKOBBIX HaOIIIOJJICHUI TeMIepaTyphl, OCAJKOB M CHEXHOTO IMOKPOBa, st (hopMupoBaHus 6a3
KIIMMaTHYECKUX JaHHBIX, KOTOPBIE OYIyT COMOCTABIATHCS ¢ KapTaMH IUHAMUKH (PUTOMACCHI.

B 2019 r. nnaHupyeTcs BBIOJHEHUE IONOJHUTEIBHBIX BaJIMJAlMOHHBIX HCIEIOBAaHUN B

neHTpe KonbCcKoro mosyocTpoBa, a TakKe B JMCTBEHHUYHHUKAX SAKYyTHH.
Pabota BbINIONHEHA 1O poccHuiicko-OputaHckoil nmporpamme Institutional Links, rpant Ne352397111. Ilpoekt

¢unancupyer bpuranckuii CoBer 1 MunucrepcTBo o6pazoBanusi U Hayku PO (Cornamenne o nperocTaBieHUu CyO0-

cunun Ne 14.616.21.0099 or 27 despans 2018 r., yaukanbHbiil naentudukarop coriamenns RFMEFI61618X0099).

REMOTE MONITORING METHODS TO ASSESS THE DYNAMICS OF NORTHERN
FORESTS IN RUSSIA IN THE CONTEXT OF CLIMATE CHANGE

0.V. TUTUBALINA!® M.V. ZIMIN'?, E.I. GOLUBEVA!, P.G. MIKHAYLYUKOVA!, A.l. TERSKAYA! TS.
BEBCHUK !, S.A. BARTALEVS, N.V. SHABANOV?, V.0. ZHARKO® A.A. MEDVEDEYV * N.O. TELNOVA?,
WG REES °, G. MARSHALL ° RH TURTON?®

LEACULTY OF GEOGRAPHY, M.V. LOMONOSOV MOSCOW STATE UNIVERSITY
’R&D CENTRE SCANEX
}INSTITUTE OF SPACE RESEARCH RAS
*INSTITUTE OF GEOGRAPHY RAS
>SCOTT POLAR RESEARCH INSTITUTE, UNIVERSITY OF CAMBRIDGE, UK
®BRITISH ANTARCTIC SURVEY, CAMBRIDGE, UK

A methodology for monitoring the dynamics of Russia's northern forests in the context of climate change is being de-
veloped by a Russian-British scientific consortium. From the series of MODIS images since 2000, woody biomass leaf
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area index have been modelled. Ground research and processed data from unmanned aerial vehicles are used for valida-
tion after scaling up through imagery from Landsat 8 and Sentinel satellites. Further we plan to isolate climatogenic
and anthropogenic trends.

VK 630*6; 004.9

OIIBIT NPUMEHEHWA NTHOOPMALIMOHHBIX TEXHOJIOT Ui ITPH BEJEHUA
JIECHOT'O XO3AUCTBA PET'THOHA (HA IIPUMEPE XAHTBI-MAHCHUCKOI'O AO)

XAMEJIOB B.A.

®I'BOY BO «IOI'OPCKUI I'OCY JAPCTBEHHBI YHUBEPCUTET»

Pabota mocesiieHa 00CyKISHUIO TIEPCIIEKTUBHBIX BO3MOXKHOCTEH aBTOMATH3AIMH YIIPABIICHIS JIECHBIM X03IHCTBOM Ha
npuMepe XaHTBI-MaHCHIICKOTO aBTOHOMHOTO OKpyra. OCHOBHBIMH 33ladaMH aBTOMATH3AIlUH SBJSIETCS ITOBBIIICHUE
3¢ (PEKTHBHOCTH UCTIONHEHHS CBOMX IOJHOMOYHN PErHOHAJBHBIM OPTaHOM TOCYAAapCTBEHHON BIACTH B YCIOBHSAX PO-
cTa o0beMa HCIIONB30BAHMSA JECOB. B paboTe mpencTaBiieH 0030p CYIIECTBYIOMIETO COCTOSHIS aBTOMATH3AINH H TIPeI-
CTaBJICHBl HaIlpaBJICHUWE Pa3BUTHUS W BHEAPEHUS aBTOMATU3UPOBAHHBIX CUCTEM YIPABICHUS HAa YPOBHE YNpPaBIICHUS
JIECHBIM XO03SHCTBOM.

XaHTel-MaHCHIICKUNT aBTOHOMHBIA OKpPYT SIBIISIETCS KPYIHBIM JIECHBIM pernoHoM. OOmas
IUIOLIA/Ib JIECOB B OKpyre cocTaBisieT 50,4 MiH. ra, 4to coctasiseT 6,2 % ot obuieit miomanu PO.
B cBs13u ¢ aKTHBHBIM pa3BUTHEM He(TEra3o00bIBAIONIETO CEKTOPA M JIECOMPOMBINUICHHOW OTpac-
JIM JUIsl pETMOHA XapaKTepHO MHTEHCUBHOE MCIIOIb30BaHUE JIECOB 10 OTHOILEHUIO K APYTUM CYOb-
extam P®. Tak, Hanpumep, 3a nepBoe noayrogue 2018 roga B PO B apenay, mocrosinnoe (Oec-
CpouHOe) U 6€3BO3ME3/IHOE MOJIb30BaHuE ObLIO MpeaocTaBieHo 81 729 necHBIX y4acTKOB Ha 001Ieit
momaau 236 304 101,9 ra, B Tom uucine B8 XMAO 17 806 necubix yuactkoB (21,8 %) Ha obmeit
momaau 3 382 465 ra (1,4 %).

B perunone HaOmo1aeTCs €KETOIHBIN POCT KOJIMYECTBA HCTIOIH30BAHUS JIECOB, YTO MPUBOIUT
K YBEJIMYEHUIO 00bEMa OKa3bIBAEMBIX YCIYI PETHOHAIBHBIM OPTraHOM TOCY/IapCTBEHHOW BIACTH.
Jlnia obGecrnieueHus: COONIIOIEHNS] YCTaHOBIIEHHBIX 3aKOHOATeNIbcTBOM P®d periiaMeHTHBIX CPOKOB U
B LIEJIAX MOBBIIIEHUS 3()PEKTUBHOCTH PabOTHI HEOOXOIMMa CHCTEMa YCTOWYMBOTO YIpPaBICHUS
JIECHBIM XO3SIIICTBOM pETHOHA.

YcroitunBoe yrpaBieHUe JECHBIM XO035IIICTBOM HEPA3PBIBHO CBS3aHO C CO3/IaHHEM U Pa3BUTH-
eM MH(OPMaLlMOHHON CUCTEMBI O JiecaxX U JUHAMUYECKUX MPOIECCaX B JIECHBIX SKOCUCTEMAX, 00b-
EANHSIONICH TaHHbIE TIEPHUOJINYECKON CTaTUCTUYECKON M OFOJIKETHON OTYETHOCTH, TOCY/IapCTBEH-
HOM HMHBEHTapU3alUU JIECOB, JIECOYCTPOMCTBA, JIECOMOKAPHOTO M JIECOMATOJIOTHYECKOTO MOHMTO-
puHra, MOHUTOpHUHTa Jieconoib3oBanus (Mcaes, Koposun, 2009). C 3Toli 11enbI0 B pETHOHE aKTUB-
HO HUCIIOJIB3YETCS CIEIUATN3UPOBAHHBIN MTPOTPAaMMHBIN KOMITJIEKC aBTOMATH3aIlMK BEICHHS TOCY-
JAPCTBEHHOTO JIECHOTO peecTpa U aAMUHHUCTpUpoBaHus miatexend «ABEPC: YnpasieHnue necHbIM

¢dongom I[TPOD» comectro ¢ [TUC i1 paboTel ¢ Matepuanamu JiecoyctpoiictBa «Jlecupopry».
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ABTOMATH3aIMsl TEXHOJOTMYECKMX MPOILECCOB JIECHOIO XO3siicTBa € MCHOJIb30BAaHUEM
«ABEPC: VYmupasnenue necubiM Gouaom [TPOD» crnocobcTByeT noBbimeHN0 3(h(HEKTUBHOCTH U
KOHTPOJIIO TEKYIIET0 COCTOSIHHS B3aMMOOTHOIIEHUH C apeHJaTopaMu JIECHBIX ydacTkoB. Kaue-
CTBEHHO HOBBIM SIBICHUEM CTAHOBUTCS CHUCTEMHBIH MOIXOJ K KaXIOMY OTIEIbHOMY JIECHOMY
YYacCTKY, BBIPOKEHHBIM B €ro MOJHOM TaKCAllMOHHO-JIECOBOJCTBEHHOM OIMCAHUU M MOCTOSHHOM
OTCJIKUBAHUM €ro JUHAMUKHU. MCronb30BaHME TEXHOJOTUM CIYTHUKOBOM ChEMKH TEPPUTOPUHU
MO3BOJISICT OPraHU30BaTh OINEPATHBHBIH MOHHTOPUHT aKTUBHO OOYCTPaMBAEGMBIX TEPPUTOPUN B
YCIIOBHSX BO3JIeHCTBHS HedTerazoBoro komiuiekca (Xamenos, Maszypos, 2015) 1 mpoBOAUTH OLICH-
Ky pecypcHoii 6a3bl (CoumoBa u 1p., 2018) ecHbIX y4acTKOB. DTO MO3BOJISET peanu30BaTh ajal-
TUBHOE YIIPABIICHUE JIECaMH, KOTJa JEUCTBUS IJIAHUPYIOTCS U BBIMOJIHSIOTCS, a PE3YJIbTaThl BbI-
MOJIHSEMBIX JACHCTBHIA KOHTPOIHPYIOTCS C IENbI0 KOPPEKTUPOBKH OyIyIIMX IIAHOB. AJanTHBHOE
yIpaBJIeHHE JIECAMHU SBIIIETCS OCHOBOI ycTolunBoro ynpasnenus (Mcaes, Koposun, 2009).

Takoe KOMIIIEKCHOE UCIONIb30BaHNE HH(DOPMALIMOHHBIX PECYPCOB SIBJISETCS MEPCIEKTUBHBIM
pa3BUTHEM HMH(OPMALMOHHBIX CHUCTEM B JIECHOM X03sicTBe peruoHa. Kak ormeueHo B (Pomanos,
Onyunn, 2011), mUpoKOe HUCIOIH30BAHUE MEXIUCIUIUIMHAPHOTO TMOAXO0/]a B JIECOIOJIH30BAHUU
MO3BOJISIET UCCIIEIOBATh COCTABISIONINE B PAMKaX €IMHON CHCTEMBI M ONTHMHU3ALMU MapaMeTPOB
o 00001IeHHBIM KpuTepusiM dhdexTruBHOCTH. Ha 0OCHOBE pe3yabTaTOB MOHUTOPUHTA TOCTIE OICH-
KM ToKazareniei 3pPEeKTUBHOCTU JIECOTOIB30BaHUSI MOTYT OBITh CKOPPEKTHPOBAHBI KPUTEPUU OTI-
THMU3ALHUN OTJEIbHBIX TEXHOJIOTHUYECKHUX OIEpallHii, BHIIOJHAEMBIX B IPOLIECCE JECONOJIb30BAHMUS.

Pa3memnienue nndopmanuu o jgecax, pacrmojOKEHHBIX B I'PaHUIAX aBTOHOMHOTO OKpyra Ha
OOIIEeIOCTYITHBIX BEJOMCTBEHHBIX HH(OPMAIIMOHHBIX pECypcax CIOCOOCTBYET OTKPBHITOCTH WH-
dbopMaluu o IeATENbHOCTH PETMOHAJIBLHOTO OpraHa TOCyJapCTBEHHOM BIIACTH B 00JIACTH JIECHBIX
OTHOIIIEHUH U MOJYyYEHUIO HHBECTOPAMH aKTyalbHOUN U JOCTOBEPHOI MH(MOpMAIINU 00 aKTyaIbHOM

COCTOSIHUH JIECHBIX TEPPUTOPUIL.
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The article is devoted to the discussion of promising opportunities for automation of forest management on the example
of the Khanty-Mansiysk Autonomous Okrug. The main tasks of automation is to increase the efficiency of the fulfill-
ment of their powers by a regional government authority in the context of increasing forest use. The paper presents an
overview of the current state of automation and presents the direction of development and implementation of automated
control systems at the forest management level.

VK 630*43; 630*421

COBPEMEHHBIE 1 HCTOPUYECKHE ITOXAPHBIE PEKUMBbI IIEHOPO-
WJIBIYCKOI'O 3AITIOBETHUKA 1 OKPECTHOCTEM

A.O0. XAPUTOHOBA, A.C. INIOTHUKOBA, /1.B. EPIIIOB
®I'bYH PAH LHEHTP I10 ITPOBJIEMAM 32KOJIOI'MU U ITPOAYKTHBHOCTHU JIECOB

B noknane mpuBOASATCS pe3yNbTaThl ONPENENEeHUS COBPEMEHHBIX U HCTOPUYECKHUX MOXKApHBIX pexuMoB Iledopo-
Wnerackoro 3amoBeiHUKA M €r0 OKpecTHOCTel ¢ ncrnonb3oBanueM kinaccupukannu LANDFIRE. [lokian conepxut
ONHCaHHE METOIVMKH pacueTa, a TaKXKe aHalIW3 OTKIOHEHHH COBPEMEHHBIX IOXKapHBIX PEKHUMOB OT UX MCTOpHYE-
CKHX 3Ha4CHUM.

[leproauuecky BO3ZHUKAIOIIKE NPUPOJHBIE MOXKApbl OKa3bIBAIOT OIPOMHOE BIMSHHUE Ha
(YHKIMOHMPOBAHUE DKOCUCTEM, YTO HA JIOKAJIHHOM YPOBHE MPOSIBISETCS B CMEHE THIPOJIOTH-
YEeCKOT0 peXMMa, N3MEHEHUU CBOWCTB TOYB, YBEIMYCHUH MO3aMYHOCTH JaHImadTa, ncye3Ho-
BEHU!U HEKOTOPBIX BUJIOB PACTEHUH U J)KMBOTHBIX, @ TAKXKE NOSIBJICHUN MHBA3UBHBIX BUIOB. CTe-
IIEHb BO3JCICTBUS OTHS Ha 3KOCHUCTEMBI, B PE3yJIbTaTe€ KOTOPOro IMPOUCXOIUT IIOJHOE WM 4a-
CTUYHOE M3MEHEHHME COCTOSHUS M BHJIOBOTO pa3HOOOpPA3Usi paCTUTEIbHOCTH HAa MHOTHE TOJIbI
oTpezeNnsieT MoXKapHbIi pexum teppuropun (Agee, 1993).

B LIDIII PAH Ha npoTskeHuu psifa JIET MPOBOASTCS MCCIEAOBAHUS, HAIIPaBJICHHBIE Ha
pa3paboTKy METOANYECKHX OCHOB ONpEeAETIeHUs U KapTorpadupoBaHUs MOXKAPHBIX PEKUMOB Ha
Pa3IUYHBIX IPOCTPAHCTBEHHBIX YPOBHAX — OT JokajabHOro (IImotHukosa u ap., 2018) no Hanmo-
HanpHOTO ([IMmoTHHKOBA U n1p., 2016). HacTtosmuii nokiaj MOCBAIIEH aHATIM3Y Pe3yIbTaTOB Kap-
TorpaupoBaHusl COBPEMEHHBIX U HCTOPHUYECKUX IOKAPHBIX pEXHUMOB B mpenenax Ilewopo-
Nnpr4ckoro 3anoBeJHUKA U €70 OKPECTHOCTEN.

KapTel HCTOpUYECKHUX M COBPEMEHHBIX IMOKAPHBIX PEKUMOB HCCIELYEMON TEPPUTOPUU
MIOJIy4EHBI B pe3yibTaTe padoThl METOa ONPEAEICHHSI TOKAPHBIX PEKUMOB JIECHBIX IKOCHCTEM
Ha JIOKAJIbHOM IpocTpaHcTBeHHOM ypoBHe (IlnotHukoBa u np., 2018). PazpaboTtanusiit MeTos
npeanonaraer npumenenune kinaccupukanuu LANDFIRE (Landscape Fire and Resource Man-
agement Planning Tools), koTopast BKiItoYaeT msTh KJIacCOB B 3aBUCMMOCTH OT IIEPHO/a ITOBTO-
psemoctr mokapoB (0-35 ser; 36-200 ser; 6oaee 200 j1eT) U CTENEHH MOBPEXKIACHUS PACTUTEIb-

HOTO MOKpoBa (HHU3Kas, cMelaHHasi, Beicokast) (Barrett et al., 2010).
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B uccrnenoBanuu ObUT UCTIONB30BaH CIEAYIOMMK HAOOP MCXOMHBIX JAHHBIX: HCTOPHS T10-
xapoB Iledopo-Mnbrackoro 3anoBegHuKa, HaunHas co BTOpoi nojoBUHbI XIX Beka (AneHHUKOB
u 1p, 2015); nanHele 00 oyarax IMoOXapoB, JETEKTUPOBAHHBIX ABHAIIMOHHBIMA M HA3€MHBIMU
crocobamMu MoHHUTOpHUHTA 3a niepuoa ¢ 1987 mo 2011 roast (JIynsu u ap., 2013); nanHple neH-
POXPOHOJIOTHYECKONW PEKOHCTPYKIIUH MOKAPOB B COCHOBBIX JIECaX B OKPECTHOCTSIX 3alOBEIHUKA
3a 600-netauit mepuoy (Drobyshev et al., 2004). [IpocTpaHCTBEHHBIE €UHUIBI KapTorpadupo-
BaHUs TMOXKAPHBIX PEKUMOB OBUTH BBIJICIICHBI HA OCHOBE TpaHul] 0acceitHoB pek (ILmoTHUKOBA 1
ap., 2017). OTMeTuM, 4TO UCXOAHBIC TaHHBIC ONPEICTUIN BPEMEHHBIE PAMKHU IMEPUOOB OILICHKH
MOBTOPSIEMOCTH TOXKapoB: s [ledopo-Mnbruckoro 3amoBeJHUKa HCTOPUYECKUN TIEPHOJT OMIpe-
nensiucs ¢ 1850 no 1986 rr., coBpemenHslil — ¢ 1987 o 2014 rr.; 1u1st OKpecTHOCTEHN 3al10BEAHU-
Ka ucropuyeckuii nepuon — 1424 — 1954 rr., cospemennsiii — 1987-2011 rr.

Jlost onpeniesieHUs: OTKJIIOHEHUH COBPEMEHHOTO IMOXKAPHOTO PEKUMa OT HCTOPUUYCCKUX 3HA-
YeHHH B IpeaeiaX IPOCTPAHCTBEHHBIX eaumHul] BBoaurcsa mousthe FRCC — Fire Regime
Condition Class (kiacc cocrosiaus moxkapaoro pexkuma). [lon FRCC nonnmaeTcst kadecTBeHHAS
Mepa OTKJIOHCHHSI COBPEMEHHOTO TIOXKAPHOTO PEKHMa OT MCTOPUYECKOTO, MPUBOJMSIILTO K M3-
MEHEHUIO KJIFOYEBBIX KOMIIOHEHTOB 3KOCHCTEM: BHUJOBOTO COCTaBa, CTPYKTYPHI M BO3pacTa pac-
TUTEIBHOTO MTOKPOBA, COMKHYTOCTH KPOH, HAJTMYMS U COCTaBa rOPIOYEro MaTepuasa, YTo BIUsET
Ha U3MEHEHHUE YaCTOThl BOSHHUKHOBCHHSI U MHTCHCHBHOCTH PacIpoCcTpaHeHus moxkapa (Schmidt
et. al., 2002). It Kax0r0 MOKApHOTO PEKHUMa OMPEICIIACTCS TPH Kilacca YCIOBHH, OT KOTO-
PBIX 3aBHUCAT MOTCHIMAIBLHBIE PUCKU JIJIS SKOCUCTEM. B COOTBETCTBHUM C MMEIOIIUMHUCS HCXO/I-
HeiMu JaHHBIMA FRCC ObL onpesiesieH Ha OCHOBE OTKJIOHEHUH COBPEMEHHOT'O U UCTOPHUYECKOTO
MIEPHOIOB IMTOBTOPSEMOCTH TTOKAPOB.

Pe3ynbrarhl McclieiOBaHMs MOKA3aJId, YTO IMOYTH HA BCEH aHAIM3UPYEMOW TEPPUTOPUHU
OKpPECTHOCTEW 3aloBeAHUKA HAOII0AaeTCs N3MEHEHUE MOKAPHBIX PEKUMOB B CTOPOHY YIJIMHE-
HUS TIEPUOI0B TTOBTOPsieMOCTH ToxkapoB. Ha teppurtopun [lewopo-Unbrackoro 3amnoBeqHuka oT-
KJIIOHCHHSI OT UCTOPUICCKUX 3HAYCHH OCOOCHHO XapaKTEPHBI JIJISl MPOCTPAHCTBCHHBIX CUHMII,
PacroJIOoKEHHBIX B IPEArOPHON YacTU B HEMOCPEACTBEHHON Oin3ocTu oT peku Wby, B ropubix
YacTAX 3alOBEAHHKA OTMEYAIOTCS M3MEHEHUS! UCTOPHUECKOTO MOXKapHOTO PeKKMMa JIHIIb B He-

KOTOPBIX HEOOJIBIINX 110 TIomaan peuIHbIX OacceliHax.

HccremoBanue BBITIONHEHO Ty (pruHaHCOBOM mopmepkke houmna PODU (mpoekt Ne 17-05-00300).
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CURRENT AND HISTORICAL FIRE REGIMES OF RECHORA-ILYCH NATURE RE-
SERVE AND SURROUNDINGS

A.O0. KHARITONOVA A.S. PLOTNIKOVA, D.V. ERSHOV
CENTER OF FOREST ECOLOGY AND PRODUCTIVITY OF THE RUSSIAN ACADEMY OF SCIENCES

This report presents the results of determining the current and historical fire regimes of the Pechora-llych Nature Re-
serve and its surroundings, using LANDFIRE classification. The report contains a description of the calculation meth-
od, as well as an analysis of current fire regimes deviations from their historical values.

VK 630*

GEOMATICA 2018 - COBPEMEHHOE ITPOTPAMMHOE OBECIIEYEHMUE 110 PABO-
TE C TEOITPOCTPAHCTBEHHBIMHU JTAHHBIMU. AJITOPUTMbI OBPABOTKH
CIIYTHUKOBBIX CHUMKOB B JIECHOM XO3SMCTBE U KOJIOT U

M.A. UEPEBUK, I1.C. MEJIBEJIEBA
000 «I'EO-AJIBAHCY

B noxmnane mpuBOIUTCS KpaTKUil 0030p MPOrpaMMHOTO oOecreueHus Mo paboTe ¢ TeonpOCTPAHCTBEHHBIMH JTAHHBIMH
Geomatica 2018. PaccMOTpeHbI OCHOBHBIE (hYHKIIHOHAIBHBIE 0COOCHHOCTH OPTOTPaHCHOPMUPOBAHHUS U (HOTOTPAMMET-
pun. Ocoboe BHUMaHHE YyAEISAETCS aJropuTMaM, IPUMEHSIONMMCS B IEJIAX JIECHOTO XO3SIMCTBA: BBISBICHHE M3MEHE-
HUM, TeMaTH4ecKasi KIIacCU(PHUKAIHS, ONpee/ICHIe CBOUCTB OMOMACCHI M BET€TAI[HOHHBIX HHICKCOB.

Geomatica 2018 siBisieTcsl MHHOBAIIMOHHBIM MTPOIPAaMMHBIM peIlleHHeM i 00pabOTKU J1aH-
HBIX JTUCTAHIMOHHOTO 30HIUpoBaHus (paspadborunk PCl Geomatics, Kanana). OcHOBHBIC HarpaB-
JIeHUs, Takue Kak (oTorpaMMeTpusi, Kiaaccupukamus, kaprorpadpupoBanue, pazpaboTka coOCTBEH-
HBIX QJITOPUTMOB WHTETPUPOBAHBI B €MHOE OKPY)KEHHUE, YTO BEIET K YKOHOMHH BPEMEHH CIelHa-
JIMCTOB, YMEHBIIEHUIO KOJIWYECTBA OIMOOK M POCTY HMPOAYKTUBHOCTH. IIporpaMMHBIN KOMILIEKC

HacuHuThIBaeT Oojee uem 80 ThICSY WHCTAUISALIUNA B 135 CTpaHax, U 3apCKOMCHAOBAJ cebs Kak
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Ha0Op MHCTPYMEHTOB, KOTOPOMY MPOGeCcCHOHAIBI BCETO MHUPA JIOBEPSIOT OBICTpOE U d(PPEKTUBHOE
pELlIeHNE T€0NPOCTPAHCTBEHHBIX 3a/au.

[IpoxBunytas pororpammerpudeckas 0opaboTka BKIIIOYaeT B ceOs OpToTpaHchOpMUPOBAHKE
ONTUYECKUX/paJapHbIX U a3podOTO JAHHBIX C HCIOJB30BAHUEM PA3IUYHBIX Mojenell. ABTOMaTH-
3upoBanbl HaOop GCP (u3 TekcToBoro daiina, U3 T€OKOAUPOBAHHOTO BEKTOpa, ¢ pedepeHCHOTO
n3o00paxxkenusi) u Tie-Touek. ABTOMATH3aIUs TOCTPOSHHSI JIMHUHM CIIMBKH U LIBETOOAIIAHCHPOBKH C
BO3MOKHOCTBIO MPEIIPOCMOTpPA MO3BOJSET TMONYy4aTh LBETOCOATAaHCHMPOBAHHBIE MO3aMKU 0e3
numHUX utepanuid. Peanm3oBan untepdeiric TrueOrtho. beictpoe co3ganue moxaeneit penbeda BbI-
COKOW TOYHOCTM M JAeTaju3anuu 0e3 HeoOXOAMUMOCTH paboThl B CTEPEO-PEKUME M MHOXKECTBO
(GUIBTPOB Il CriaKMBaHUS WHPPACTPYKTYPHI ¢ TOCIEAyIOLIed TpoBepKoii kauectBa B 3D paspa-
00TaHbI B IIpOrpamMMe.

B Bompocax necHoro xo3sicTBa Hanboiee OJHUM U3 Hanbosiee BOCTPEOOBAHHBIX aITOPUTMOB
sBsiercst TexHosoruss Change detection — ToyHoe U aBTOMaTH3MPOBAHHOE BBISBICHUE W3MEHEHUI
(BBIpYOOK, I10’KapOB, BETPOBAJIOB) U UX KJIACCU(UKALMA HA OCHOBE JIAHHBIX JIUCTAHIIMOHHOTO 30H-
IUpoBaHus. MHOXKECTBO MHCTPYMEHTOB CIIY>KaT LIE€JSIM BBHICOKOTOYHOI'O MPOCTPAHCTBEHHOI'O aHa-
nu3a: atMocepHas KOppeKIHsl U yAaleHUue AbIMKH, paboTa ¢ BHAUMBIMU M KOPOTKOBOJIHOBBIM
JUarna3oHaMy, TUIEPCIEeKTPaIbHbIMU JaHHBIMU. Pa3sHooOpa3Has Temartuyeckas KiaccCH(DHUKAIUS:
aBTOMATHUYECKasi, C 00y4eHUEM, C TTOMOIILI0 HEHPOHHOU CeTH (IPEBO MPHUHATHS PEIICHUI) U pa3-
pabortanusiii B 2017 00bekTHO-OpHeHTHPOBaHHbIN aHanu3 (OBIA), mo3BoJSOMUN 3HAYUTEIHLHO
pacipuTh BO3BMOKHOCTH KJIacCHU(pHUKAIUU U cermMeHTauuu nanueix /[33. Mcnonb30BaHue BBICOKO-
netanbHOI udpoBoil Moaenu penbeda NO3BOISIET PACCUUTHIBATH BBICOTHI M 00beM OMOMAacChl Jipe-
BECHOT0 sipyca. Pa3paboTaHbl alnropuTMBbl JJi BBIUMCIEHHUS] MHOXKECTBA BEr€TALIMOHHBIX MHIEKCOB
— NDVI, MTVI, MCARI u ap., KOTOpBIE CITy’)KaT OCHOBAaHHEM I BHIBOJOB O COCTOSIHUU PaCTH-
TEJIBHOCTH HA Y4acCTKe.

[TporpammupoBanue U co3iaHue coOCTBEHHBIX CKpUNTOB Ha sA3blkax EASI u Python mo3Bo-
JSI0T 3HAYUTEIBHO MOAU(UIMPOBATH CTaHAAPTHBIE pabOyMe MPOLECChl M MHTETPUPOBATH UX C
nporpaMMHbiMu ntaketamMu ArcGIS, GDAL, u paznuunsiM open-source coptom. lpunoxenue PCI
Modeler naeT BO3MOXXHOCTb IOJIb30BaTENsIM O€3 OIbITa MPOrpaMMUPOBAHUS CO3/1aBaTh COOCTBEH-
HbIE€ AITOPUTMBI MAKETHOW 0OpaOOTKM M 3HAYMTENBHO COKPATUTh BPEMEHHBIE 3aTPaThl HA PYTHUH-
HBbI€ MpoLiecchl 00PabOTKH.

MopynbHass CTPYKTypa TO3BOJSET MOA00paTh (YHKIIMOHAT HCKIIOYUTEIBHO MO HYXKIBI
Bameit komnanuu.

ITo Bompocam, CBA3aHHBIM C NMPHOOPETEHHEM IMPOrPaMMHOI0 OOECIEeYeHUs U IMPOBEIACHUS
oOyuarolux KypcoB odpainiaiirech B KoMnanuto ['eo-AibsHC — aBTOPU30BaHHBIM TUCTPUOBIOTOPOM

kommanuu PCl Geomatics (Kanana): info@geo-alliance.ru, ten./dakc +7(495)2215879.
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GEOMATICA 2018 - MODERN SOFTWARE FOR GEOSPATIAL DATA. ALGORITHMS
FOR PROCESSING SATELLITE IMAGERY IN FORESTRY AND ECOLOGY

M.A. CHEREVIK, P.S. MEDVEDEVA
GEO-ALLIANCE LLC

The report provides a brief overview of software for working with geo-spatial data Geomatica 2018. The main func-
tional features of orthotransformation and photogrammetry are considered. Special attention is paid to the algorithms
used for forestry: identification of changes, thematic classification, determination of the properties of biomass and vege-
tation indices.

Geomatica 2018 is an innovative software solution for remote sensing data processing (devel-
oped by PCI Geomatics, Canada). The main areas such as photogrammetry, classification, mapping,
development of own algorithms are integrated into a single environment, which leads to saving time
for specialists, reducing the number of errors and increasing productivity. The software complex
has more than 80 thousand installations in 135 countries, and has established itself as a set of tools
that professionals all over the world trust in fast and efficient solution of geospatial tasks.

Advanced photogrammetric processing includes orthorectification of optical / radar and aerial
photo data using various models. GCP set (from a text file, from a geocoded vector, from a refer-
ence image) and Tie-points is automated. Automating the construction of stitching and color bal-
ance lines with the possibility of previewing allows you to get color-balanced mosaics without un-
necessary iterations. TrueOrtho interface is implemented. The rapid creation of relief models of
high precision and detail without need to work in stereo mode and a lot of filters to smooth the in-
frastructure with the subsequent quality control in 3D are developed in the software.

In matters of forestry, one of the most demanded algorithms is Change detection - accurate
and automated detection of changes (cuttings, fires, windfalls) and their classification based on re-
mote sensing data. Many tools serve the purpose of highly accurate spatial analysis: atmospheric
correction and haze removal, working with visible and short-wave bands, hyperspectral data. A va-
riety of thematic classification: automatic, with training, using a neural network (decision tree) and
object-oriented analysis (OBIA) was developed in 2017, which helps to significantly expand the
possibilities of classification and segmentation of remote sensing data. Using a detailed digital ele-
vation model allows you to calculate the height and volume of the biomass of the tree layer. Various
algorithms for calculating the set of vegetation indices - NDVI, MTVI, MCARI, etc. serve as the
basis for conclusions about the state of vegetation on the site.

Programming and creating your own scripts in the EASI and Python languages allows you to
significantly modify the standard workflows and integrate them with software packages ArcGIS,
GDAL, and various open-source software. The PCI Modeler application enables users without pro-
gramming experience to create their own batch processing algorithms and significantly reduce the

time spent on routine processing.
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The modular structure allows you to choose the functionality exclusively for the needs of your
company.

For questions related to the purchasing of software and training courses, please contact the
company Geo-Alliance - an authorized distributor of PCl Geomatics (Canada): info@geo-
alliance.ru, tel./fax +7 (495) 2215879.

VJIK 574.3

OIEHKA PACITPOCTPAHEHMUSA JIECOB CEBEPO-3AITATHOI'O KABKA3A C I1O-
MOIBIO 'MC-MOJEJIUPOBAHUA U AHAJIN3A HCTOPUKO-TEOI'PAONYECKUX
JAHHBIX

H.E. LIEBYEHKO, A.Il. TEPACBKHHA
OI'bYH HEHTP I10 ITPOBJIEMAM 5KOJIOI'MU U ITPOAYKTHUBHOCTU JIECOB PAH

IIpencraBnensl pesynbrathl [ MC-MomenupoBaHus MOTEHIMAJIBHBIX apeajoB JOMHUHAHTOB JIPEBOCTOS XBOWHO-
mupoKoIucTBeHHBIX JiecoB CeBepo-3amanHoro Kaskasza (Abies nordmanniana, Carpinus betulus, Fagus orientalis,
Piceae orientalis, Buasr poma Quercus). Haunbonpimii Bkiiag B nocrpoerne I IC-Moeneit coBpeMEeHHOTO apeasa TeM-
HOXBOMHBIX M UIMPOKOJIMCTBEHHBIX BUOB JEPEBbEB BHOCUT MOKA3aTeb KOJUYECTBA OCAKOB B CAMOM CYXOM MECSALE
rojia, BEICOTa HaJl YPOBHEM MOPS U CE30HHOCTH TEMIIEPATYphl. AHAIN3 MAaTEPHUAIOB IO UCTOPUU MPUPOAOIOJIB30BAHUS
[IO0Ka3ajl, YTO TJIABHOM MPUYMHOM COKpallleHus IUIOIAau XBOHHO-IINPOKOIUCTBEHHBIX JiecoB CeBepo-3anannoro Kas-
Ka3a ¢ cepenunbl XIX Beka BISAIOTCA HE KIMMATUUECKUE U3MEHEHUS, a aHTPOIIOT€HHBIE.

JlintenbHasT WCTOPHS aHTPOIIOTEHHOrO mpeoOpa3oBaHusl TOPHBIX JKocucteM CeBepo-
3amannoro KaBka3za mpuBelna K 3HaYUTENIbHOMY 00€3J1€CUBAaHUIO CKJIOHOB U YCUJICHUIO TaKUX Hera-
TUBHBIX SIBJICHUN KaK JIABUHBI, CEJIH, KAMHEMA/Ibl, CMbIB II0YB, COKPAIICHHUIO MO MECT 0OuTa-
Huii kuBOTHBIX U pacteHuit (Nakhutsrishvili, 2013; Kazankun, 1984; Cadapos, 1982; Mamenos,
1960; u ap.). B cBsi3u ¢ 3TUM BO3HHUKIIA HEOOXOAMMOCTD OLIEHKHU CTEMEHU JIErpaallii JIECHBIX KO-
CUCTEM M OIpe/ieJIeHHs] BO3MOXKHOCTEH BOCCTAHOBIICHUS YTPAUCHHBIX HIIM HApPYIIEHHBIX PacTH-
TeIBHBIX cO00IIecTB. B HacTosiee BpeMs CyIIeCTBYeT MHOXKECTBO F€O00TAHUYECKUX KPUTEPUEB
OIICHKU aHTPOIIOTCHHBIX U3MEeHEeHMI pactutenbHocTH (['opuakoBckmit u ap., 2009; Hill, 2006; be-
nanoBckasi, Kopotkos, 1981; u ap.), KOTOpble MO3BOJISIIOT OIIEHUTh UX Ka4ECTBEHHBIE U3MEHEHUSI.
B03MOXHOCTh KOJMYECTBEHHON OLIEHKH aHTPOMOTEHHOW Jerpajallii TOPHBIX AKOCHCTEM Mpemo-
CTaBJIAIOT KOMITbIOTepHBIe TTporpamMMel [ UC-MonenpoBaHusi, YUCIO ¥ BHEIPEHHE KOTOPHIX B TO-
ciennee Bpems crpemutensHo pactet (Phillips, Dudik, 2008).

C momomipio mporpammbl Maxent 3.3.3k (http://www.cs.princeton.edu/~schapire/maxent/)
OBUTH OIICHEHBI TOTEHI[MANBHBIE apeanbl MOJCIbHBIX BHIIOB JIEPEBHEB — JTOMHHAHTOB APEBOCTOS
(Abies nordmanniana (Steven) Spach, Carpinus betulus L., Fagus orientalis Lipsky, Piceae
orientalis (L.) Peterm., Buabr pomga Quercus (L.)) u TemHoxBoiHBIN jecoB (Abies nordmanniana
and Picea orientalis) Ceepo-3amagnoro Kaska3a. /laHHbIe 0 pacripocTpaHeHHH ObUTH MOJTYYCHBI B

X0JI€ IKCIIEUIIMOHHBIX HccaenoBaHuil apTopa B nepuon ¢ 2014 no 2018 rr. Ha teppuropun Kpac-
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HOAapckoro kpas, pecnyonuku Anwsires u KapadaeBo-Uepkecckoi pecrnyonuku. Beero Obi1o mc-
MoJIb30BaHO 2920 TOYeK — MECTOHAXOXKICHUH BHIIOB JiepeBbeB. McTopuko-reorpaguieckue cBee-
Hus o necax CeBepHoro KaBkaza mosryueHbl W3 OMYOJIMKOBAHHBIX JTAHHBIX W MaTEPHUAJIOB apXHBa
CtaBponoyibCKOro rocyaapcTBEeHHOro My3esi-3anoBeauuka uM. [.H. [Ipo3purenesa u I'.K. IIpase.

Pe3ynbTarhl mpoCTpaHCTBEHHOT'O MOJEIMPOBAHUS MOKA3aJId, YTO MOTEHIIMAIbHBIN apeal J0-
MUHAHTOB JIPEBOCTOsI XBOMHO-IIMPOKOJIUCTBEHHBIX JiecoB CeBepo-3anaanoro KaBkaza no qaHHbIM
MIPOCTPAHCTBEHHOTO MOJICIHPOBAHUS CYIIECTBEHHO BBIIIEC PEaThbHOT0, OCOOCHHO B MPEATOPHBIX U
PaBHUHHBIX pallOHAX MPUTOTHBIX AJISl BEACHUS CEIbCKOro Xo3sicTBa. [loTeHIManibHbIe COBpEMEH-
HbIE apeayibl TEMHOXBOMHBIX BUIOB jaepeBbeB Abies nordmanniana u Picea orientalis monHocTbio
COBIAJAIOT, 3TO AT BO3MOXKHOCTH MPEANOJIO0KUTh, YTO €1b M MUXTa MPU OTCYTCTBUU aHTPOINO-
TEHHOT'O BO3JICHCTBHUS MOTJIH OBl 00pa30BBIBATH CMEIIAHHBIC COOOIIECTBA B IIPE/IEIax BCEro apealia
TeMHOXBOHHBIX JiecoB CeBepo-3anagHoro Kaskaza. HaumOGonwemuii Bkiag B moctpoenue ['MC-
MojieTiel apeana JOMUHAHTOB XBOMHO-IIMPOKOJIMCTBEHHBIX JiecoB CeBepo-3anaanoro Kaskaza amns
TEMHOXBOWHBIX M INMHPOKOJUCTBEHHBIX BUAOB nepeBbeB (Fagus orientalis, Buasr poga Quercus u
Carpinus betulus) BHocuT mokazaresb KOJHUYECTBA OCAJKOB B CAMOM CYXOM MECSIIE Io/ia, 4TO 00b-
SICHAETCS Me30(MIBHOCTHIO ATUX BUAOB U YSA3BUMOCTBIO K 3acyxe. /(s TeMHOXBOWHBIX BUIOB Je-
PEBBEB BHICOKOE 3HAUCHUE MMEET TaKKe BBICOTA HaJ YPOBHEM MOPS, a JUISl IIUPOKOIMCTBEHHBIX —
CE30HHOCTh TEMIEPATYpPhl, YTO 0OYCIOBICHO MOPO30CTONKOCTHIO TEMHOXBOWHBIX BUJIOB JCPEBHEB
Y TETJI0I0OUBOCTHIO IIIMPOKOIUCTBEHHBIX.

AHanu3 MaTepuasoB MO UCTOPUU MPUPOIOTIOIH30BAHUS MTOKA3aJl, YTO TTIABHOM MPUYMHOMN CO-
KpallleHUs IO/ XBOMHO-IIMPOKOIUCTBEHHBIX JiecoB CeBepo-3anaanoro KaBkasa ¢ cepenHbl
XIX Beka sIBISIOTCA HE KIIMMAaTHUYECKUE U3MEHEHUs, a aHTPOINOTeHHbIe. B pe3ynbrare X0o3sicTBeH-
HOTO U BOGHHOT'O OCBOCHHUSI PETMOHA CEBEpHAasl TPaHHIlA JIECHOTO MOsiCa 3HAYUTEIHHO CMECTHIIACh

OT PaBHUHHBIX U MIPCATOPHBIX B IIPECATOPHBIC U T'OPHBI paﬁOHLI.

Pabora BeimonHeHa B pamkax npoekra FP7 ERA — Net Sumforest-POLYFORES nipu ¢hunaHCOBO#M MOIepKKe
MuHHCTEpCTBA HAYKH U BbIcIero oOpa3oBanus PD (yHukanbHbli uaeHtudukarop npoekra RFMEFI161618X0101).
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NORTHWEST CAUCASUS FOREST SPREADING EVALUATION BY GIS MODELING
AND HISTORICAL AND GEOGRAPHIC DATA ANALYSIS

N.E. SHEVCHENKO, A.P. GERASKINA
Center for Forest Ecology and Productivity Forests RAS

Presents the results of the GIS modeling of the potential areas of the Northwest Caucasus coniferous and broad leaved
forest stand dominants (Abies nordmanniana, Carpinus betulus, Fagus orientalis, Piceae orientalis, Quercus species).
The precipitation parameter in the driest month of the year, altitude above the sea level and temperature seasonality
make the greatest contribution to the construction of GIS models of the modern area of the dark coniferous and broad
leaved tree species. The analysis of the materials on the natural resource management history demonstrated that it is not
the climatic changes, but the anthropogenic changes, that has been the main cause of the reduction of the area of the
coniferous-broad leaved forests of the Northwest Caucasus since the middle of the 19th century.
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