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JAHJAIA®THBIA ACHEKT DKOJOI MYECKON HUIIU CJAENBIIER
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Ylnenponemposcruii 20Cy0apCcmeeH bl a2papHblil YHUgepcumem
zﬂHenponempoeckuﬁ HayuoHanbHwulll yrusepcumem umenu Onecs I onuapa

B pabore Ha OCHOBaHMM JaHHBIX JUCTAHIMOHHOTO 30HAMPOBAHUS 3eMJIM C CJejaHa
XapaKTepUCTHKA SKOJIOTMIECKOH HUMmM cienbimeil. C moMOIbIo ()aKTOPHOTO aHalN3a SKOJOTHIECKON
HUIIM YCTaHOBJICHO, YTO LEJOCTHOCTh IOKPOBAa CTEIHON pPACTUTEIBHOCTH W OOWMiIHe (HUTOMAcChI
CHOCOOCTBYIOT aKTHBHOMY Pa3BUTHIO IOMyJisiuid ciembinield. OcobeHHOCTH penbeda Kak (axropa,
OTIPEIETISIONIETO SKOJIOTHUECKYIO HUITY CIEMBIIEH, IPETOMIIIOTCS Yepe3 ero BIUsSHUE Ha (UTOMaccy
U IWHAMHKY CTEIHON pacTUTENbHOCTH. II0Ka3aHO, 4TO aHTPONIOTE€HHOE BIUSHUE SIBJISETCS MPHYMHOM
MapruHAJIM3aMUN KOJOTHYecKod HumM ciensimeil. Hanbonee OmaronpusitHast o01acTb Ui 3TOTO
BU/Ia CMEIlleHa Ha CKJIOHBI OaloK M OaiipakoB, HENPHUTOJHBIX Ui XO3SWCTBEHHOTO HCIIOJIb30BaHUS
YeJI0BEKOM.

Knouesuvie cnosa: paxmopmuill anaius dK0I02UYECKOU HUuwil, OUCMAHYUOHHOE 30HOUPOBAHUE
3eMau, nedomypoayUOHHAS AKMUGHOCHb

0. B. Xyxkos', 0. M. KYHaXZ, T. M. Konosasopa®
JIAHJIITA®THUN ACIIEKT EKOJIOI'TYHOI HILII CJIITAKIB
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YTninponemposcoruii deporcasnuii aspapnuii ynisepcumem
2 Tninponemposcokuii nayionanshuii ynicepcumem imeni Onecs I'onuapa

Y po0oTi Ha mifcTaBi JaHUX AUCTAHIIWHOIO 30HIyBaHHS 3€MJIi 0XapaKTepU30BaHO €KOJIOTIUHY
HINIy CTinakiB. 3a JOMOMOTOI (haKTOPHOTO aHAI3y EKOJOTIYHOI Hillli BCTAHOBJICHO, IO IUTICHICTH
TIOKPHUBY CTENOBOI POCIMHHOCTI W OararcTBO (hiTOMacu CHPUSIOTH AKTHBHOMY PO3BHTKY ITOITYJIALIHN
cmimakiB. OcobOmuBocTi pempedy sk (akropy, MmO BH3HAYa€ EKOJIOTIYHY HIOTy CIIMAaKiB,
TIepEeSIOMITIOIOThCA Yepe3 Horo BIUIMB Ha QiToMacy i AMHaMiKy cTenoBoi pocimHHOCTI. [TokaszaHo, mo
AQHTPOIIOTCHHHUN BIUIMB € TIPHYUHOIO0 MapriHaji3amii eKoJOTivyHOi Himi ciinakis. Hadcmpustiousima
00acTh Ui LOTO BHJY 3MillleHa Ha CXMJIM Oanok i OaifpakiB, HENPUAATHUX Ul TOCHOAAPCHKOTO
BUKOPHCTAHHSI JIFOIUHOIO.

Kmiouosi cnosa: ¢axmopuuii ananiz exonociynoi Hiwi, OucmauyiuHe 30HOY8AHHS 3eMIl,
neoomypoayitina akmueHicmy

A.V. Zhukov?, O. N. Kunah?, T. M. Konovalova®
LANDSCAPE ASPECT OF THE MOLE RATS (SPALAX MICROPHTHALMUS
GULDENSTAEDT 1770) ECOLOGICAL NICHE
'Dnipropetrovsk State Agrarian University
?Oles Gonchar Dnipropetrovsk National University

The characteristic of mole rats ecological niche has been made on the basis of the data of earth
remote sensing. With the help of the ecological niche factor analysis it was established, that integrity of
a cover of steppe vegetation and an abundance of phytomass promote active development of mole rats
populations.

Also the attention is paid to such feature, that the ecological conditionality of the specialization
of mole rats digging activity depends on time of the year: the indices are grouped according the month
attribute, when the picture has been made. It should be noted that the ecological niche of mole rats is
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conjugated with steppe vegetation that is characterized by considerable seasonal variation of structure,
abundance, and habit. This is why the description of ecological niche of mole rats as the component of
steppe environment in terms of digital image could be done as combination of seasonal features, rather
than relative constant image during vegetation period. Relief patterns as the factor determining the
ecological niche refract through its influence on phytomass and steppe vegetation dynamics. It is
shown that anthropogenic influence was the reason of ecological niche marginalization. The optimum
area for this species has been displaced on slopes of beams and bayracks that are unsuitable for human
economic activity.
Key words: ecological niche factor analysis, Earth remote sensing, pedoturbation

[Topowu crenplei sIBASIOTCS OYEBUAHBIM CBUICTELCTBOM aKTUBHOCTH 3THX JKUBOTHBIX
W HAACKHBIM MapKepoM TEppPUTOPHUM, ONTUMANBHOM AN JKU3HENEATEIbHOCTH.
VHTeHCHMBHOCTD TOPOEB yKa3bIBaeT Ha CTENEHb NPEANOYTEHUS TOrO0 WM HHOTO
MECTOOOHMTaHUsI cienblaMi. MecToOOMTaHHEe XapaKTepu3yeTcsi HaTMYMeM Ha HEKOTOpPOU
TEPPUTOPUN PECYPCOB W YCIOBUM JAJil JAHHOTO BHJA, B pe3yJbTaTe Yero CTaHOBUTCA
BO3MOXHOH 3aCENEeHHOCTh 3TOH TEPPUTOPUH, BKIIOYAs €r0 BBDKMBAHWE M PAa3MHOKCHHE
(Hall et al., 1997). Llenpro n3y4yeHust BBIOOpa MECTOOOUTAHHA BHIaMH COCTOUT B BBISIBICHUU
XapaKTepUCTUK OKpYXarolled cpelapl, KOTOpble JENaloT MECTO IPUTOJHBIM IS
cymectBoBanus Buaa (Calenge, 2006).

OKonoru4eckass HHUIIA SBIAETCS IOJIE3HOW MOAENBI0O Ui ONHCAaHUS BbIOOpa
Mectoobutanuii BunoM. Xaruuacon (Hutchinson, 1957) onpenenser sK0JOrHYECKYIO HHILY
Kak TunepoObeM B  MHOTOMEPHOM MPOCTPAHCTBE, OMpPENENIIEMOM IEePEeMEHHBIMU
OKpy’Karoleil cpeisl, Ii¢ BUA HNOTEHUUAIBHO MOXET MOAJEPKHUBATH >KU3HECIIOCOOHOCTH
nomynsiuid. OCOOCHHOCTH DKOJIOTHYECKONW HUIIM CIIENbIIIeH MOXHO paccMaTpuBaTh Ha
pa3NMYHBIX MacIITaOHBIX YpOBHsX: oTAedpHOro noposi (Konosanosa, 2010; [TaxomoB u ap.,
2010a; Kynax u gp., 2011), cKOIUIEHHS TOPOEB MPOTSHKEHHOCTHIO HECKOJBKO JIECATKOB
meTpoB (XKykos u ap., 2010; ITaxomoB u ap., 20100). BakHBIM acmiekToM SKOIOTUYECKON
HUIIW CJICTBIIICH MOXHO CUMTATh JaHIAMAQTHBIA YpPOBEHb, HA KOTOPOM MOYKHO OIICHHUTH
XapaxTep BIUSHUS penbeda, 0COOCHHOCTEH MOUYBEHHOTO M PACTUTEIBHOTO ITOKPOBA, a TAKKE
XO3AHCTBEHHOW  JEATENIFHOCTH  YeJOBEKa Ha  INPOCTPAHCTBEHHOE  paclpelesieHHe
Me0TYpOAMOHHON aKTHBHOCTH 3TUX 3€MJIEPOEB.

Ilopou cremplmeli MOXHO OTHECTH K KaTE€TOPHHM JaHHBIX «TOJIBKO MPHUCYTCTBHUSY.
Teoperuuecky, pasnuuue MeXIy MECTOOOWTaHHEM U HE-MECTOOOWTaHHEM CTaHOBUTCS
OYEBHHBIM TIPH CPABHEHHH KOMIIO3ULMK CBOWCTB OKPY’KAIOLIEH Cpe/ibl YYacTKOB, TI€ BUA
BCTpEUaeTCsl ¢ y4acTKaMu, I/ie BUA oTcyTcTByeT. OHAKO, y9acTKH, T/Ie BUA OTCYTCTBYET,
BBISIBUTH CJIOKHO. Bua B JaHHOM ydacTKe MOXET OBITb HE YCTaHOBJIEH H3-3a
HECOBEPLICHCTBA METOJAMKH ydeTa. Bua MOXKeT OTCyTCTBOBAaTh B JaHHOM YyYacTKe IO
HCTOPUYECKUM INpUYMHAM. He TOoNbKO CBONCTBAa OKpYyKaroUIedl cpeibl MOTYT OIPENEISTh
Mecrooburanue. Iloaromy aHanu3 BblOOpa MECTOOOMTAaHMH 4acTO COCTOUT B CPaBHEHHUHU
YUYacTKOB, TJle BUJA BCTPEUEH CO BCEMH AOCTYMHBIMHU YYAaCTKaMH. DTH HIECH COCTaBIISIIOT
TJIABHYIO MJe0 (paKTOPHOTO aHaIHM3a SKOJOrn4ecKoi HuIM. B ocHoBe (hakTOpHOTO aHanmm3a
9KOJIOTHYECKUX HHUII JIEKHUT MPEANONI0KEHNE O TOM, YTO BHABI PACIIPEIEIeHbl HeCTydaiHO
OTHOCHUTENBLHO 3Koreorpaduueckux nepemennsix (Hirzel et al., 2002). UaTepecyrommii Bua
MOJKET XapaKTEePHU30BaThbCs HEKOTOPOH MapruHaJLHOCTBIO (YTO BBIPAXKAETCS B OTJIMYHHU
BHJIOBOTO CPEIHETO OT II00ATBHOTO CPEIHET0 3HAYEHHs dKOoreorpapuyeckoi mepeMeHHOH)
1 HEKOTOPOH crienuanu3anyei (YTo IposiBisieT cedst B TOM, YTO BUJOBAsl AUCIEPCHs MEHbBILIE
rI100aIbHON IUCTIEPCHN).
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Lenpio HacTosAmel pabOTHI SBISETCS OMHCAHUE HKOJOTMYECKON HUIIW CIETbIIeH Ha
na"amadTHOM ypoBHE B TepMUHAX (PaKTOPHOTO aHAJIHM3a SKOJIOTUYECKON HHIIH C TIOMOIIBIO
9KOreorpauueckux IEepeMEHHBIX, ONpPENEeNICHHbIX IO JaHHBIM  JMCTaHLIMOHHOI'O
30HIUPOBAHKS 3EMITH.

MATEPHUAJIBI U METObI UCCJIIEJOBAHUSA

TeppuTtopus uccnen0BaHus MPEACTABISAET COO0M NPAMOYTOIbHUK, KOTOPBIH HAXOAUTCS
BOCTOYHEE JMHHH, coeaumHsmomer c. JlrobunmoBka m IlepBoe Mas (JHempomeTrpoBckast
obnactp). JleBblii HIKHUI Yrom mNOpsMOYrojbHMKa HMeeT KkoopauHatbl 35°10'13,89'N
35°10'13,89'E, mpoTsbKEHHOCTh B BOCTOYHOM HampaBieHUM (mmpuHa) paBHa 4600 M, B
ceBepHOM HampasieHnd (Beicota) — 5300 M. B mpenenax n3y4aeMoil TeppUTOpHUN HAXOAUTCS
Oalipak fueB sp c JECHOM pacTUTENBHOCTHIO, OBPAKHO-O0AJOYHAs CHUCTEMa CO CTEMHON
pacTUTENBFHOCTRIO HAa CKJIOHAX M JIyTOBOH M JYrOBO-OOJOTHON pAacTHTENBHOCTBIO — B
TanpBere. BomopaszmenbHOE IUIaTO 3aHATO CENbXO3YrOAbsIMH, MCKYCCTBEHHBIMH JIECHBIMU
[I0JIOCAMH U CaJJaMH.

Yuer nmopoes cClenblle NPOU3BOAMICA MAPLIPYTHBIM METOJOM B BECHON—OCEHBIO
2010 roga. Koopauaater mopoes onpenensuinch ¢ nomomsio GPS-HaBuratopa. Beero 6sm10
3adurcupoBano 4748 mopoes.

B mHactosimieli paboTe HCIOJIB30BaHBI MaTepHalbl C PACHIMPEHHOTO TEMAaTHYECKOTO
kaptorpaduyeckoro ckanepa (Enhanced Thematic Mapper Plus — ETM+), ycraHOBIEHHOTO
Ha crmytauke Landsat 7 (http://glcfumiacs.umd.edu/data). CHUMKM 3eMHON TOBEPXHOCTH
MpoBeNeHBl B pasnuuHble Mecsua: anpenb (17 anpens 2003 r), uronp (3 uronst 2006 1.) u
asryct (21 aBrycra 2000 1.).

MynbTUCHEKTpalIbHBIE CKaHEpbl CIYyTHUKOB Landsat MO3BOJISIIOT OLEHWUTH BETMUUHY
OTpaXEHHOW paavauuu B nojoce AauH BoidH 450 — 2350 HM c OpoCTpaHCTBEHHBIM
paspemenueM 28.5x28.5 M Ha MECTHOCTH (CheMOYHBIE KaHaNbI 1 — 5, 7) U TeMreparypHbIM
mectbM KaHasioM 10120 —14500 uMm ¢ pa3pernenneM 57x57 M (11ecToit CheMOYHBIN KaHal),
OXBaTbIBasi TakUM 0Opa3oM OOJBLIYI0 4YacTh CHEKTpa CONHEYHOH panuauuu. Cbhemka
OCYIIECTBISIETCS B CEMU CIEKTPAIbHBIX Auana3oHax (kKaHanax) (YClIOBHbIE 00O3HAUEHUS —
B1-B7), cooTBeTCTBYIOIIMX OCHOBHBIM OKHaM MpPO3PavyHOCTH  aTMOCQEpbl, YTO
o0ecreynBaeT ONTUMAIBHOE OTOOPKEHUE SHEPTETHUECKUX XapaKTEPUCTUK IJIS1 BOJIH, JUTMHA
KOTOPBIX COOTBETCTBYET MAKCHUMAJIILHOMY BOCIIPHATHIO 1€ TEIBLHOM MOBEPXHOCTHIO.

Hapsiny ¢ npsmbeiMu 3HaueHMsiMH KaHanoB Landsat cBoiicTBa cpeibl CEJICKTHBHO
OTpaXkarTcs Yepe3 UX COOTHOIIeHUs/uHAeKCh (Moreno et al., 1999):

B5/B7 — riuMHKUCTBIC OTIIOKEHUS M TOPHBIE TIOPOJIbI, OOTaThie TIIMHOM;

B3/B7 — noporu, cenuTeOHbIe 3eMITH, MOJIS U IPYTHE aHTPOIIOT€HHbIE 00BEKTHI;

NDVI = (B4 - B3)/(B4 + B3) (Hopmanu30BaHHBIH pPAa3HOCTHBIH HHICKC
PacTUTENBHOCTH) — YUCTask MPOLYKLMUS, TPaHCIIMPALIS;

GreenNDVI = (B4-B2)/(B4+B3) (3enenniit NDVI) — o4eHb YyBCTBUTEICH K
KOHIICHTPAIUIM XJIOpo(hHIIIa;

NDWI = (B5 — B4)/(B5 + B4) (Hopmanu30BaHHBII Pa3HOCTHBIA BOJHBIN MHIEKC) —
coJiep>kaHue BOJIBI B 3€JIEHON Onomacce;

NDB4B6 = (B4-B6)/(B4+B6) — Bna)KHOCTh IOBEPXHOCTH;

SARVI2 = 2.5((B4 — B3)/(1 + B4 + B6B3 — 7.5B1)) (mouBeHHbIil U aTMOC(HEpPHBII
YCTOWYMBBIM HHAEKC) — KOPPEKTUPYET aTMOc(epHBIEC TIOMEXH;

GVI = -0.42305(B4) — 0.5054(B5) + 0.25689(B6)+0.7068(B7) — cocTosiHme 3eaeHO
OMOMAacCHI;
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GVI = -0.42305b4 — 0.5054B5 + 0.25689B6 + 0.7068B7 — cocrosiHME 3elCHOM
OHMOMACCHI;

Jns moctpoenus nudpoBoit Momenn penbeda UCIoab30BaHa nHopMalus ¢ PagapHoit
tonorpaduyeckorr muccum matmioB (Shuttle Radar Topography Mission — SRTM) c
mUKceNnbHBIM paspemienueM 90 M. Pazpemenne 90 M siBiseTCsl MPUTOJHBIM IS aHalM3a Ha
MEJIKO- W CPEeIHEMACIITa0HBIX YPOBHSIX, HO JJIsl OoJiee AeTambHBIX IENIel TaKoe pa3penieHre
SIBIIIETCSl OYeHb TpyObIM. bbluta mpoBeneHa MHTEPHONAIHS UG POBOI MOJIENH ¢ TTOMOIIBIO
kpuruara (Grohmann, 2006). [locne 3Toil onepauun He U3MEHSETCS YPOBEHb AETalU3alHU
WCXOIHOW MOJENH, HO MOJy4YeHa MOBEPXHOCTb, TJEC HMEET MECTO KOTEpPEHIUS YTIIOBBIX
CBOMCTB (T.€. YKIIOHA U acIeKTa) Mexay coceqHumu nukcensimu (Valeriano et al., 2006), uto
OYCHb BAaKHO JUIS KOJMYECTBEHHOTO aHaiu3a 3eMHOH moBepxHocTH. Ha ocHoBanun
nuppoBOi MoJienn penbeda Hapsay ¢ BBICOTOM Hall YpOBHEM MOpsi ObUIH OLCHEHBI TaKHe
MTOKAa3aTeN!, KaK YKIOH U KPUBU3HA MTOBEPXHOCTH 3€MIIH, & TAKXKe TOMOrpapuuecKuii MHIEKC
BIIQ)KHOCTH.

Konnenims Ttomorpaduyeckoro ummekca Buaxnoctd (topographic wetness index —
TWI) BriepBsie 6buta npeaioxena K. busenom u H. Kupk6u (Beven, Kirkby, 1979).

Tomorpadudecknii HHIEKC BIAKHOCTH BBIUUCIAETCS IO hopMyIie:

TWI =In (a/tan B), (2).

rle a — IpeHaxHas IUIomaab (MJIomaabs BoJocOOpa, pacCUTaHHas Ha €IUHUILY JAJTUHBI
3aMBIKAOIIET0 KOHTYypa), f — kpyTu3Ha ckiona (Moore et al., 1993).

I'eorpadmueckass wHpopManmoHHass 0a3a MaHHBIX Obuia co3maHa B ArcMap 9.0.
[eocTaTHCTHYECKUE PacueThl MPOBEICHBI C IOMOLIBIO MPOrpaMMHO# cpexsl R-2.12.1 for
Windows ¢ mpumenennem Oubnmorek gstat, spatstat, splancs, adehabitat, rgdal, lattice,
RSAGA, maptools, dismo.

PE3YJIBTATBI U UX OBCYKIEHUE

PactpoBbie KapThl IEpEeMEHHBIX OKpYXKatollel cpebl (MHIEKChl KOCMHYECKUX CHUMKOB
3eMHOW TIOBEPXHOCTH, LU(pOBas MoOJeNb penbeda H TPOHU3BOJAHBIE penbedHbIe
0COOEHHOCTH) HMCIOJIb30BaHbl AJISI OMMCAHHUS KOJIOTMYECKOTO0 MPOCTPAHCTBA, B Mpeaeiax
KOTOPOTO CYLIECTBYET 3KOJIOrHuecKas Huia cienpiiieii (puc. 1-3).
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Puc. 1. LHudposas moaens penbeda. ToukaMu ykazaHbl pacrooKeHHE TIOPOEB CIETIBIIICH.
B nerenne ykazana BeicoTa penbeda HaJ ypOBHEM MOPS B METpPax.

ISSN 2225-5486. Bionociunuii eicnux MIITY. 2011. Ne3




18

Biojoriyauii BicHUK

0 625 1250 2500 M

Puc. 2. Ykion penbeda (B rpamycax)

B o-097

[ oes-16
a7
[ ]2a-
s
e
) 43
-

23
2.8
35
4.2
5

5.9

s

N

ISSN 2225-5486. bionoeiunuii sichux M/ITY. 2011. Ne3



Biological Bulletin 19

N

2

Bl oss -5
5250
[s-63
[ lea-67
[ Jes-71
[]72-7s
[e-12

0 625 1250 2500 m
Puc. 3. Tonorpaduueckuii MHAEKC BIAXKHOCTH

[IpenBapuTenbHbli  aHaNMM3  paclpelefieHHs [OpOeB  Clelbllled Mo OocsiIM
9KOJIOTHYECKOTO MPOCTPAHCTBA CBUACTEILCTBYET 00 OMPE/IEICHHON CENEKIIMU TeX YCIOBHH,
KOTOpBIE MpeiaraeT u3ydaemas TeppuTopus, >KUBOTHEIMU (puc. 4). M3ydaemas Tepputopus
XapakTepu3yeTcs pa3HooOpa3ueM yCIOBUH, YTO MPOSBISIETCS B HM3MEHYMBOCTH peibeda
(mepenan BwIcOT cocTaBisieT 54—150 M, cpennee 3Hadenne — 120 m). [lmakopHble ygacTku
XapaKTepU3yI0TCS OTHOCUTENFHO BBIpaBHEHOH moBepxHOCTHIO (0—2°). OHM Bce pacmaxaHbl U
Ha HUX HaXOJATCS CENIbX03YTrofbs MM MCKYCCTBEHHBIC JIeCHBIE mosiockl. Ha mccnenyemoit
TEPPUTOPUHN HAXOAWUTCS OBPAXKHO-OAJIOUHAsI CUCTEMa C OCTaTKAMH €CTECTBEHHOM CTEITHOM
PaCTUTCIBLHOCTH W CKJIIOHaMHU paSJ’IPI‘IHOﬁ CTCIICHU OJPOAWPOBAHHOCTH. 3pOSI/IOHHBIe
mporeccsl B OajKe HpU OTCYTCTBHM JIECHOM PAcTHTEIBHOCTH Pa3BHBAIOTCS C OonblLien
WHTEHCUBHOCTHIO, YeM B Oaiipake Sues SIp, mosToMy muprHa Oaqky 3HAYUTENBHO OOJIbLIE,
yeM Oaifpaka. Ho ykioH moBepxXxHOCTH OanodHOW CHUCTEMBI TOpas3lio MeHblIe (2—8°), ueM B
Oaiipaunoii. KpyrusHa ckiioHoB B Oaiipake Sue Slp Takke 0O0ycjOBjieHa BBbIXOJaMHU
TPAHUTOB, I/I€ CKJIOH MpPEACTaBJIeH NPAaKTHUECKH OTBECHBIMU CTeHaMH. B OanouHoi cucteme
CKJIOH 3alaJIHOW JKCIO3HMIUKM OoJiee KPYT, YeM CKIIOH BOCTOYHOW JKCIo3WIWH. B Oaiipake
CKJIOH I0KHOM 3KCIO3MIIMHU 00Jiee KPYTOi B CPABHEHUH CO CKIIOHOM CEBEPHOM SKCIIO3UIUH.
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Puc. 4. Pacnipenenienuie pecypcoB (CBETIIbIC CTOJIONBI) U pacipeelicHHe HCIOIb30BaHUS
pecypcoB (cepbie CTOIOIBI) CISBIIIaMK

Ilo cTeneHH KpUBH3HBI 3€MHON MOBEPXHOCTH MOXHO BBIJEINUTh YYaCTKH BBICHYTBIC
(mo3uTHMBHAs KpUBM3HA) — BEPXHHE TPETH CKIOHOB, BOTHYTHIE (HEraTWBHAs KPWBH3HA) —
HIDKHUE TPETH CKJIOHOB M TajJbBETM M YYACTKH HEHTpalbHOM KpPUBHU3HBI (IEperuObl B
CpeAHEeH YacTu CKJIOHOB U IIAKOP).

Tomnorpaduaecknii UHJEKC BJIAYKHOCTH OTpaXkaeT CIIOXKHYIO KapTUHY
nepepacnpeyieyieHdss  OCaJKOB  Ha  M3y4aeModl  TeppuTopurd. MOXKHO  BBIJIEIUTH
BOJIOpa3eibHbIE YYAaCTKM C OYEBHOHBIM JE(PHUIUTOM BJIATM BCIEICTBHE JIOKAJIBHBIX
MaKCUMYyMOB BBICOTBHI 3eMHOH moOBepxHOCTH. [eduuur Bimarn Takke HaONIogaeTcs Ha
KPYTBIX CKJIOHax Oalipaka u Oanok. TampbBerm W y4acTKW IDIAKOpa, MPHIETaloNe K
BOJIOpa3IeIbHbIM neperndoam XapaKTEPU3YHOTCS OTHOCUTENBHO Ty4ien
BJ1aro00€CIEYEHHOCTBIO.

Ha nepBom stane uccrnenoBanust Mbl npumermin mnporeaypy FANTER ans cpaBHeHust
pacrpe/esieHust JIOKaJIUTETOB MOPOEB CIIENbIIIeH (pacnpeneneHie HCI0Ib30BaHuUsI PECYPCOB)
C pacmpefeneHUeM AOCTYIHBIX PECYpPCOB B 3KOJIOTMUYECKOM MpocTpaHcTBe. llpn anammse
FANTER BaxHOe 3HAa4YeHHWsS] HMMEIOT OCH MPOCTPAHCTBA, KOTOPHIM COOTBETCTBYIOT Kak
HauOoJbIINe, TAaK W HaUMEHbIIME COOCTBEHHbIE uucia. [l BblIeneHus: HEOOXOAMMOIO
Yrcia ocel UCTIONB3YI0T KPUTEPU pe3Koro neperuda crondyaToil tuarpaMmMbl COOCTBEHHBIX
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yucesl. Tak Kak 3HaueHHE MMEIOT U MHHHMAJILHBEIE COOCTBEHHBIE quciaa, TO UMECT CMBICII
MOCTPOUTH AUarpammy € O6paTHI)IMI/I 3HAYEHUSIMU COOCTBEHHBIX YHCEN (pI/IC. 5)
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Puc. 5. Cronbuaras muarpaMma pacipeeieHus 3HaUeH COOCTBEHHBIX YHCE (ClIeBa) U
0o0OpaTHBIX 3HaYeHUI COOCTBEHHBIX uncie (crpaBa) ananu3a FANTER

PaccMmoTpenre pucyHKa 5 TMO3BOJISIET BBIJEIUTH IMEPBBIX JIBE W TIOCICIHHE YETHIPE
koMroHeHTH (¢aktopa) anamuza FANTER. 3HaunmMocTh COOCTBEHHBIX 4mcen Obuia
poBepeHa C TMOMOIIbI0 PaHAOMHM3MPOBAaHHOrO Tecta (ObulM creHepupoBaHHBl 200
CIly4aiflHbIX BBIOOPOK I KOTOPBIX paccYMTaHbl COOCTBEHHBIE 4Hcla). TecT MOATBEPIHI
3HaYUMOCTh cOOCTBeHHBIX yucen (y; = 11,84, p < 0,05; v, = 5,53, p < 0,099; v,3 = 0,07, p <
0,001; Y29 = 0,05, p< 0,001; Y30 = 0,04, p< 0,001; Y31 = 0,03, p< 0,001)

[lepBass kommoHeHTa HauOojee KOppelupoBaHHa ¢ ykJIoHOM penseda (R = 0,70), a
TaKXe CO 3HAYCHUSAIMHM MHOI'MX HHJIEKCOB KOCMHYECKOTO CHUMKA, CHIEIaHHOIO B arpele.
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Ipexne Bcero, ato nuaekcsl B5/B7 (R = 0,42), NDVI (R = 0,41), GreenNDVI (R = 0,36),
GVI (R =-0,39), SARVI2 (R = 0,41) (puc. 6).

COBOKYMHOCTh 3THX I[IOKa3aTeled 4YeTKO WHAWIUPYET CKIOHBI Oallok €O CTEIHOM
PacTUTENBHOCTBIO PA3IMYHOM CTENEHH SPOAUPOBAHHOCTH. VIMEHHO Ha OSTH Y4YacTKH
BBITECHEHA 30HA HANOOJIbIIEH aKTHBHOCTH CJICTIBILICH.

Btopass xomnoHeHTa Hamboyiee KOPpEIMpPOBaHHA ¢ KPUBHU3HOW 3EMHOM IMOBEPXHOCTH
(R=-0,44) n uHmeKcaMM KOCMHMYECKHMX CHHMKOB, CAEJIaHHBIX B MIOHE H ampeje. Eciom
CpaBHUTH (aKTOpHBIE KOI(PGUIMEHTH KOMIOHEHT 1 H 2, 32 HCKIIOUYeHHEM KOX(PPHUINEHTOB
YKJIOHA U KPUBH3HBI 3¢MHOH MMOBEPXHOCTH, TO K03 dupenT xoppensiunu CnupMena MexIy
mumu coctaButr 0,72 (p < 0,05). Takum oOpazom, TepBbIE JBE KOMIIOHEHTHI aHAIIN3a
FANTER otpaxaroT oqHy ¥ Ty K€ TEHJICHIIMIO MaprUHAJIBHOCTH PACIPEACICHUS MOPOCB
cinenpimei. Paznuung Mexay KOMIOHEHTaMH UMEIOT BPEMEHHOM XapaKTep — KOMITIOHEeHTa 1
OTpa)kaeT PAHHEBECEHWI AacleKkT, a KOMIIOHEHTa 2 — paHHeneTHud. O4YeBUAHO, YTO B
BECCHHUM M paHHENETHUH NEpPUOAbl HHTCHCHUBHOCTh POIOLICH AKTUBHOCTH CJEMbILICH
CBSi3aHa C OOWJIHMEM CTeNHOM pacTuTenbHOCTH. OO0 STOM CBHJCTENBCTBYET CHIIbHAS
MTO3UTHBHAST KOPPETSIHS TMEPBBIX ABYX KOMIIOHEHT ¢ BeretannoHHbIME uHACKcamu (NDVI,
GreenNDVI) u otpunatensHas koppemsanus ¢ uaaekcom NDWI, kotopslit xapakrepusyer
CTENeHb HACHIEHHOCTH QuToMacchl BoJoH. OueBWAHO, uTo oOMIBHas ¢QuToMacca c
OTHOCHUTEIBbHO HU3KOM BIIAXKHOCTBIO — 3TO CTEITHAS PaCTUTCIIbHOCTD.

B ampene cremnas pacTuTensHOCTh Hambojee OOWMIbHA HAa MPOTPEBAEMBIX CKIOHAX
0anok, 4YTo OOyC/IaBiIMBaeT 3HAYMTEIBLHYIO POJIb YKIOHA 3EMHOW MOBEPXHOCTH IS
KOMIOHEHTHl 1. B umioHe numMuTHpyronmM (akTopoM OOWIIUS SIBISETCS Bjara, MO3TOMY
o0WIIne pacTUTENBLHOCTH CBS3aHO C HIDKHUMHK TPETSIMH CKJIOHOB OajloK ¢ OTpHLATENBHOM
KPUBHU3HOH MOBEPXHOCTH (BOTHYTBHIE CKJIOHBI, aKKyMynupytomue Biary). [lostomy Bennka
POJIb TOKA3aTCJisl KPUBU3HLI B KOJINYEeCTBEHHOM XapaKTCPHUCTUKE KOMITOHCHTHI 2.
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Puc. 6. Koppensnus Mex 1y TepeMEeHHBIMI OKPY>KAIOIIEeH CpeIbl M1 KOMIIOHEHTaMHu 1 u 2
ananmu3a FANTER. CnpaBa BHU3y — quarpaMma paccestHus IOCTYIHBIX (Cephble TOUKH) U
WCIIOJIb30BaHHBIX (YEpPHBIE TOUKH) PECYPCOB B MPOCTPAHCTBE MEPBBIX ABYX KOMIIOHEHT
anammza FANTER.

@dakTopHas KapTa B IPOCTPAHCTBE INEPBBIX JABYX KOMIOHEHT aHanmu3za FANTER
CBUETEIBCTBYET O HETOMOTEHHOM XapaKTepe 3KOJOTHYECKOI HHIIN, KOTOpas MpeJICTaBIeHa
IBYMs 00JlakaMH UCIIOJIb30BaHHBIX pecypcoB. ONHO LEHTpalbHOE 00JaKO XapaKTepU3yeTcs
OTCYTCTBHEM MAaprHHAIBHOCTH M BBICOKOH crenuanu3auueil. Bropoe obnako kpaiine
MapruHaJIbHO W 3aHUMAeT 00JIaCThb, KOTOpPas MApPKUPYETCs MOKA3aTeIsIMU BBICOKOTO YKJIOHA
W KpUBH3HBI penbeda. O4eBUHO, YTO HeMapruHallbHOe 00Jako 0003HavaeT TOT (akT, 4To
CJICTIBIIN SIBIISIFOTCSI OOMTATENIEM CTEMHBIX 30HAJIBHBIX COOOIIECTB, HO CIIOCOOHBI aKTHBHO
MPOHMKATh B HWHTpPa3OHAIbHbIE OaiipauHble M a30HAJIBHBIE JYTOBO-CTEIIHBIE JIYTOBBIC
cooOmiecTBa B 6ankax. IloaTomMy 3KosIoruyeckast HUIIa JAHHOIO BUJIA 3aHUMAET LICHTPAIbHOE
[IOJIOXKEHHUE B SKOJIOTMYECKOM IpocTpaHcTBe peruoHa. OQHAKO B pe3ylbTaTe CUIIBHOIO
AQHTPOIIOTEHHOTO  BJIMSIHUSA ~CJIETIBILM CTald MapruHalaMd M OCHOBHAsg 4acTh MX
9KOJIOTHUECKON HUIIH CMeEIleHa Ha Mepru(eprIo IKOIOTHIECKOro MPOCTpaHcTBa. B ycnoBusx
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COBPEMEHHBIX pEaMii CTEITHOW 30HBI HAMOOJIBIIAS TUIOTHOCTD MOIMYJISIMA CICHBIIICH U X
MeJ0TypOaIMOHHAsT aKTUBHOCTh COCPEJOTOUYCHA Ha CKJIOHAaX Oanok. HauOombias cremneHb
MaprUHANBHOCTH HAOIIOAETCs] MPU 3aCeJeHWH CIEMbIIaMi KPYThIX BOTHYTHIX CKJIIOHOB
OBPaKHO-0aJIOYHBIX CHCTEM PETHOHA.

Ha nmnakopHbIX y4acTkax BCIACACTBHE Pa3pyIICHHs] €CTECTBEHHBIX CTEMHBIX 30HAIBHBIX
TPYNIHPOBOK TIOCTIE PACIAIIKA MCUE3TH ONAaronpHsTHBIE YCIOBHS JUIA JKU3HH OTHX
TTOYBOPOMHBIX MIICKOITUTAIONTNX. B OBpa)XHO-0AJOYHBIX CHCTEMax BEHITIAC CKOTa SIBISICTCS
TaK)Ke CYIIECTBCHHBIM HETAaTHUBHBIM (DaKTOPOM, OTPAaHUYUBAIONIUM IUIOTHOCTH IMOIYJISIIHIA
cnenbimedi. [loaTomy ykinoH penbeda cran HHOOPMAIMOHHO IIEHHBIM HHIMKATOPOM
SKOJIOTHYECKON HHUIIH CICTIBIIICH.

ITocnennune xkommoHeHThl aHaimn3a FANTER wuMeroT 3HaueHne Kak IIOKasaTesd
0COOEHHOCTEH CrienMaau3aluy SKOJI0OTHIeCcKo Huu (puc. 7).

Alog_b3d b7 _Apr

AbS_b7_Apr]

ndbabE_Aug

Puc. 7. Koppensius Mex1y IepeMEHHBIMU OKPYKAIOIIEeH Cpellbl 1 KOMIIOHEHTAMH
28 u 29 anmann3a FANTER

BakHbIIl aCleKT CHelWaIu3allid  POIOIIEH aKTHBHOCTH CJIETBIMECH OTpaKaroT
cekrpanbHele uHAekcHl B5/B7 um B3/B7. Wumexc BS5/B7 ykasbiBaeT Ha TIIHHHCTBIE
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OTJIOKEHHUSI M TOpHBIE TOPOAbI, Oorareie rnuHON. Kanam BS uyBcTBUTENEH K BIaXXHOCTH
MOYBBl U PACTUTENFHOCTH, a KaHaldl B7 — K BIaXHOCTH pacTHUTENHHOrO MOKpoBa. MHmekc
B3/B7 uHaumupyeT IOpPOTH, CEIUTEOHBIC 3eMJIH, MOl M APYTHE aHTPOIOTeHHbIE 00BEKTHI.
Kpacusiii kanan B3 sBasiercs 30HO0# abcopOiuu xiaopoduimia. [IpuMEHUTEIBHO K pealusM
H3y4yaeMoT0 peruoHa, 3TH TOKa3aTeId MOTYT PacCMaTpPUBATHCS KaK WHAWKATOPBI CTEMCHH
SPOJUPOBAHHOCTH TeppuTOopud. OUYEBHIHO, TONBKO B Y3KOM JHMAaINa30HE SPOJUPOBAHHON
pacuwieHEHHOCTH peibeda CICNBIIA MOTYT TPOSBISATh HAWUBBICHIYIO CTENEHb CBOCH
MeA0TYpOaOHHONW aKTHBHOCTH.

Takxe oOpamraer Ha ce0s BHUMaHHME TakKas OCOOCHHOCThb, 4YTO 3KOJOTHYECKast
00YCIIOBIEHHOCTh CIEIUATN3AIMY POIOIICH aKTHBHOCTH CIICTIBIINICH 3aBUCUT OT BPEMEHHU
rojia: MoKa3areyiu TPYIITUPYIOTCS MPESUMYIIIECTBEHHO 0 NPU3HAKY TOTO MECsIa, KOrjaa ObLI
caenaH cHUMOK. HeoOXoquMO OTMETHTh, YTO SKOJIOTHUECKAsl HHINA CIETbINeH conpsikeHa
CO CTCMHOW paCTUTENHHOCTBIO, Ui KOTOPOM XapakTepHa 3HAYUTEIbHAs CE30HHAs
HU3MEHYUBOCTh CTPYKTYPbI, OOWJIHS U BHENIHero ooynka. [103ToMy onmicaHue SKOJIOTHIECKOM
HUIIIM CJICTIBINICH KaK COCTABISIONICH CTEMHOrO0 OKPYXEHHS B TEPMHUHAX IH(PPOBOrO
M300paKeHHUs BO3MOXKHO KaK KOMOMHAIIWS COBOKYITHOCTH CE30HHBIX OCOOCHHOCTEH, a He KaK
OTHOCHUTEIIFHO KOHCTAHTHBIM B TCUCHHE BEreTAIIMOHHOTO TIepHoIa 00pas.

BBIBO/IbI

1.  LenocTHOCTh MOKPOBa CTEMHON PACTHTEIHLHOCTH B 00MIKE (PUTOMACCHI CIOCOOCTBYIOT
AKTHBHOMY Pa3BUTUIO MOMYJISIUUIN ClEeNbIIICH.
2. OcobenHoctu penbeda Kkak ¢akTopa, OMPEIACSISIONIEIO 3KOJOTHYCCKYIO HUIILY
CIIETIBIIICH, TIPEIOMIISIFOTCST 4Yepe3 €ro BIHMSHHUE Ha (QUTOMAcCy W JUHAMHUKY CTEITHOM
PaCTUTEINHLHOCTH.
3. AHTpONOreHHOE BIUSHHE ABJISACTCS MPUYNHON MAPTHHATU3AIUHN SKOJOTHIECKOW HUIITU
TaKWX CTEMaHTOB, KaK CIEMBIIN B YCIOBHSX CTENHOM 30HBL. HamOosee OxarompusTHas
o0JIacTh ISl 3TOTO BUAA CMENICHA Ha CKJIOHBI 0alloK W 0alpakoB, HEMPHUTOTHBIX JIJIs
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