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B cratbe paccmaTpuBarOTCs BO3MOXKHOCTH HCHOJIB30BAaHUS TOKa3aTelell cOCTOSHUS ApeBecHbIX pacTeHuit CeBepa, Kak
MHIUKATOPBl PEaKLUH SKOCUCTEM Ha KIMMAaTHYECKHe M3MEHEHMs, MPOH3OLIENINe B MOCIeAHNe AecaTuaeTus. M3menenne
KJIMMaTa BJIMSET KaK HEMOCPEACTBEHHO, TaK M KOCBEHHO Ha YCIIOBHUS MPOU3PACTaHHMS Jieca, ONPEAeNsis NMPOIyKIHOHHBIE
HPOLECCH], THTEHCUBHOCTD JIECHBIX IT0’KapoOB, BCIBIIIKK Pa3MHOXKEHHS! BPEAWTENESH W Aerpagaluy BEYHOH Mep3JIOTHI, YTO
YTHETESHUIO WJIH, HAIPOTHB, YCHJICHUIO POCTa IPEBOCTOEB.

Hccnenyrorcst n3MeHEHHs apaMeTpoB ceBepHBIX JiecoB Poccum ¢ 2000 roma Ha OCHOBE pPa3HOBPEMEHHBIX PSIOB KapT,
MOJTYYEHHBIX Ha OCHOBE CIyTHHKOBBIX CHHMKOB CO CHEKTPOPAaJHOMETPOM C yMepeHHBIM paszpemieHuneM (MODIS) c
paspemerreM 250 M. CTposiTcsi exxeHeIeNbHbIE KapThl MHACKCA IUIOMaAn JucToBOM moBepxHocTH (LAI), momywaemsie 3a
BETreTAllMOHHBIN Mepuoa U o0beMa 3amaca APeBECHHBI (M3 3UMHHX H300pa)XeHHUi), KOTOpble Oa3uMpyrOTCS Ha MOJEISX,
CBSI3BIBAIOINNX OHO(H3NUECKHE CBOHCTBA PACTUTEIFHOCTH OTPKCHUEM M TIPOIyCKaHHEM COJHEYHOro cBera. IlomydeHHbIe
MOZENN M KapThl IPOBEPSIIOTCS 1O JaHHBIM HAa3eMHBIX M3MEPEHHII Ha MOJIENBHBIX Y4YacTKaX, BKIIIOUAIOUIME M3MEpPEHUS
MOP(OMETPHYECKHX IapaMeTPOB JIePEBbEB, Ha3eMHBIE M OECIMIOTHBIE CBHEMKH, KOTOpBIE 3aTeM MacIITaOupyIOTCsS C
MOMOIIBIO CITyTHUKOBBIX H300pa’KeHUH BBICOKOTO pa3pelieHHs A0 KapT cpepHero paspemrennss MODIS. MonensHele
YUYaCTKH PACIIOJIOKEHBI B IIeHTpanbHOU yacT Kombekoro momyoctpoBa Poccnu (MypmaHckast 001acTh).

Ilo manueM BIIJIA W Ha3eMHBIX W3MEpPEHHH MOJMYYEHBI aJUIOMETPUYECKHE (QOPMYJIBl Ui OICHKH (HUTOMACCHI
JIpeBocToeB B neHTpe Kosbckoro momyocTpoBa Mo MX BBICOTE U COMKHYTOCTH. Pa3paboTaHbl METOAMKH MacIITaOMPOBAHHS
JUTSL COTIOCTABJICHHSI MOTyYCHHBIX JaHHBIX C KapTamu apeBecHoi puromaccst u LAL, nonydenusiMu o caiuvkam MODIS 3a
2000-2018 rr.

BaxxHBIMU TTOKa3aTEeNSIMH PEAKITUN SKOCUCTEM Ha KIMMATHUYCCKHE M3MEHEHUs, MPOU3OIICIINE B
MOCJIETHUE AECITUIETUS, MOKHO CUUTATh HEKOTOPBIE IIOKA3aTENIU COCTOSIHUS CEBEPHBIX JiecoB Poccuu
U WX JUHaMHKy. VIMeHHO B JKcTpeMalbHBIX ycloBusax CeBepa (Kak ¥ IYCTBIHB) peakIus
PacTUTEIBHOCTH MPOSIBIIIETCS Hauboee yeTko. Hajo oTMETHTh, 4TO U3MEHEHHE KJIMMaTa BJIMSIET KaK
HEIMOCPEIICTBEHHO, TaK W KOCBEHHO HA YCIIOBHUS MPOM3PACTAHMSI Jieca, OMPEIesisi MPOIyKIIMOHHBIE
MPOLIECCH], UHTEHCUBHOCTh JIECHBIX IOXKApOB, BCIBIIIKA Pa3MHOKEHUS BpeIUTENeH W Jerpaganuu
BEYHOW MEP3/I0TH. JTO, B CBOIO OYepe/lb, MPUBOJNUT K IOJHOMY WJIH YaCTUYHOMY ITOBPEKICHHIO
JIPEBOCTOEB, WHTCHCU(UKAIIUK TPOIECCOB BO30OHOBJICHHUS, CYKIICCCHOHHBIM CMEHaM, a TaKkKe K K
KOPEHHBIM IEpPECTPOMKAM M H3MEHEHHUSAM B 3KocucTeMe. V3MeHeHue KiuMaTa TakKe BIUSET Ha
SKOHOMHMYECKYI0 aKTUBHOCTh HAacelleHHs Ha ceBepe Poccuu, BKIIOYAs HCMIOIb30BAHUE JIECOB IS
MTOJTYICHHSI PA3IMYHBIX PECYPCOB.

Hamu uccnenyrorcss usmeHeHus: mapaMeTpoB ceBepHbIX jecoB Poccuum ¢ 2000 roga Ha ocHOBe
Pa3HOBPEMEHHBIX  PSJIOB  KapT, IIOJYyYEHHbIX Ha OCHOBE CIYTHUKOBBIX CHHUMKOB  CO
criekrpopaauomerpom (MODIS) ¢ paspemennem 250 M. CTposTcsl eKeHENeTbHBIE KapThl MHACKCA
iomaan JuctoBoi mosepxHoctu (LAI), momyyaemblie 3a BereTallMOHHBIN mepHoll U o0beMa 3amaca
JIpeBeCHHbl (M3 3UMHHUX W300paXEHHH), KOTOpble Oa3MpYIOTCSs Ha MOJEINAX, CBS3BIBAIOIINX
O0ro(u3MUECKUE CBOMCTBA PACTUTEILHOCTH C TEM, KaK OHA OTPAXXKaeT U MPOITyCKAeT COJIHEYHBIN CBET.
ITomy4ueHHBIE MOJIENH U KapThI POBEPSIOTCS HA OCHOBE JTAHHBIX HA36MHOW M3MEPECHUN HAa MOJIEITHHBIX
ydacTKax, BKIIOYAIOIIAE H3MEpeHUS MOpP(HOMETPHYSCKUX IMapaMeTpPOB JIEPEBhEB, Ha3eMHBIE U
OeCIUIOTHBIE CHEMKH, KOTOPHIE 3aTeM MacIITabUPYIOTCSA C MOMOIIBIO CITyTHUKOBBIX H300payKEHHMA
BBICOKOTO paspemeHusi 10 KapT cpeanero paspemenuss MODIS. IlepBerii KiTt04eBOW pPErHOH IS
BaJTUJAITUN TECOPHUH M METOIOB OIPEAEIICHUS COCTOSHUS JIECOB PACIIONIONKEH B IICHTPATHHOW YaCTH
Konsckoro mosyoctpoBa Ha ceBepo-3anane Poccum (MypmaHckast 001acTh), rie IMOJICBBIE JTAHHBIC
ObLIM coOpanbl B 2018 romay, a Takke B pe3ysbTare MPEANISCTBYIONMX MHOTOJIETHUX UCCIICI0OBaHUM.
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bouto 3amoxkeno 28 mpoOHBIX Twomazeid pasmepom 20x20M, Ha KOTOPBIX BBINOJHSIINCH
reo0OTaHWYECKHE  ONMUCaHWA, (POTOMOKYMEHTAIMs, KOOpDAWHATHAS  TMpPHBSI3KA, HM3MEpPEHUs
MOP(}OIOTHYIECKUX MAapaMeTPOB CTBOJIOB M KPOH JIEPEBBEB, 3amaca IPEBOCTOEB, U3MEPEHHE WHAECKCA
nuctoBoit moBepxHoctu LAI dhororpaduyueckum Metonom (715l MIOMAAKH B LEJIOM) U pa3pyLaromuM
MeTooM (11 00pa3IoB MOAPOCTa U TPABSIHO-KYCTAPHUYIKOBOTO sipyca). beia mpoBeneHa cheMKa C
OCCITMIIOTHBIX JIeTaTeNbHBIX ammaparoB BIIJIA B Buammom mmama3one ¢ BbICOTHI 50 m 100 M, Ha
TEPPUTOPHUSX, BKIIOYAIOMIMX NpoOHBIE IUIOmAnu, oOmed miomansio 10,4 KB. KM, a TaKke
TUIEPCIIEKTPalbHas CheMKa B BUANMOM U OmkHEeM HH(paKpacHOM auanazoHe ¢ BICOTH 200 M Ha
TEPPUTOPHH OKOJIO 2 KB. KM.

ITo manuemM BIUJIA w Ha3eMHBIX U3MEPEHUH MOIYYCHBI alUIOMETpUYIecKre (GOpMyITBI TSl OLEHKH
¢uromaccel ApeBOoCcTOEB B IIEHTpe KOIBCKOrO MONIYyOCTpOBa IO HMX BBICOTE U COMKHYTOCTH.
Pazpaboransl MeTOAMKH MacIITaOMPOBAHHA JISI COTOCTABICHUS TOIYYCHHBIX NAaHHBIX C KapTaMu
npeBecHolt ¢utomaccel m LAI, monmydennsiMu mo cHumkam MODIS 3a 2000-2018 rr. Taxoke
NPOBOJMTCS aHAIW3 M COMOCTaBICHUE JaHHBIX METEOCTaHIMH, 0a3 JaHHBIX peaHalu3a |
CIYTHUKOBBIX HAOJIOACHUH TeMIIEpaTypbl, OCAIKOB M CHEKHOTO MOKpOBa, 1 (opMHUpoBaHUs 0a3
KITMMATHYECKUX JAHHBIX, KOTOPBIE MOXKHO COMTOCTABIIATh C KApTaMH JUHAMHKH (DUTOMACCHI.

JanHble 0 AUHAMHKE JIecOB, NonydeHHble u3 npoaykToB MODIS, npeanonaraercs ucmoib30Bath
JUTSL U3yYCHUS UX CBSA3H C PETHOHANBHOW M3MEHYMBOCTBIO KIIMMaTa U aHTPOTIOT€HHBIMH (DakTopamH.

Uccnenosanne dhunancupyercs bputanckum CoBeToM (TpaHT [UIsl HHCTUTYITMOHAIBHBIX CBs3eil No
352397111) m MuHKCTEepCTBOM HayKd U BbIciiero oopasoBanus Poccuiickoit denepanmu (rpantoBoe
cornamienue Ne 14.616.21.0099 ot 27 despans 2018 roga, mpoektr RFMEF161618X0099).
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The article discusses the possibility of using indicators of the state of woody plants of the North, as indicators of the
response of ecosystems to climatic changes that have occurred in recent decades. Climate change affects both directly and
indirectly the conditions of forest growth, determining production processes, intensity of forest fires, outbreaks of pest
reproduction and degradation of permafrost, which inhibit or, on the contrary, increase tree growth.

Changes in the parameters of the northern forests of Russia since 2000 are studied on the basis of different-time series of
maps obtained from satellite images with a moderate-resolution spectroradiometer (MODIS). Weekly maps of leaf surface
area index (LAI) are obtained, wood stock (from winter images), which are based on models linking the biophysical
properties of vegetation by reflection and transmission of sunlight. The obtained models and maps are verified using ground-
based measurements on model areas, including measurements of tree morphometric parameters, ground and unmanned
surveys, which are then scaled using high resolution satellite images to MODIS medium resolution maps. Model sites are
located in the central part of the Kola Peninsula of Russia (Murmansk region).

According to the data of UAV and ground-based measurements, allometric formulas were obtained for estimating the
phytomass of tree stands in the center of the Kola Peninsula by their height and closeness. Scaling techniques have been
developed for comparing the obtained data with maps of woody phytomass and LAI obtained from MODIS images for 2000-
2018.
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