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B mrone u utone 2010 r. Ha Tepputopuu Spocnasckoii, Bororoackoit u Koctpomckoii obnacteit B pesynprare Bo3-
JIEUCTBHSI HECKOJIBKUX YPAaraHHBIX BETPOB 3a(h)UKCUPOBAHbI OOIMIMPHBIE HAPYILIECHUS JIECHOTO TOKPOBA B BUJIE BETPO-
BasioB U OypenomoB (KpsutoB u ap., 2012; Potapov et al., 2014). IIpoBeneHHbBII peTPOCTIEKTUBHBIN aHATU3 JaHHBIX
JUCTaHIIMOHHOTO 30HaupoBanus 3emiu ([133) 3a nepuoa 1984-2011 rr. mokazai, 4to cpenu 21 BBIACTICHHOTO MacCo-
BOTO BETpoBaja B npezenax KocTpoMmckoit 00nacTu 1 NpUrpaHUuHbIX TeppUTOpHii BeTpoBan uoist 2010 1. yHukaneH
MO0 BEJIMYMHE CyMMapHOH IMJIOIIAAN HAPYIICHUS JIECHOTO MOKpoBa. I1o HamuMm omeHKaMm, ero Mmioaab COCTaBHUiIa
6oisee 60 ThIC. Ta, 4TO B 4 pa3za MPEBOCXOAUT CPEAHIOI0 €XKETOJHYIO TUIOIA/Ib CIJIOMIHBIX BEIPYOOK HA TEPPUTOPUHU
Koctpomckoit oonactu (Ileryxos, Hemunnosa, 2014). Kpome onpenenenus miomiaaei BeTpoOBaIbHBIX HAPYIICHUI
JIECHOTO MOKPOBA BAaXKHO MPEJCTABIATH COCTAB U CTPYKTYpPY MOBPEXKICHHBIX HacaxaeHu. Ha 6a3ze maHHBIX neco-
ycrpoiictBa u J[33 BBINOIHEH aHANN3 TaKCAIMOHHBIX XapaKTEPHCTHK JICCHBIX HACAXKICHUI, MOCTPAJaBIINX B pe-
3yJbTaTe BO3JACHCTBHSI HECKOIBKHUX yparaHHBIX BETPOB Ha Tepputopuu Koctpomckoil obmactu. B xone anannsa e
BBIABJICHBI CBA3U MCKAY CTCIICHBIO (BCpOHTHOCTbI-O) MOBPEIKACHUS JIECHBIX Hacaxc):[eﬂuﬁ u HOHHOTOf/i, THUIIOM JIE€Ca,
a Taxoke 6oHMTETOM. J{JIs1 MapaMeTpoB HACAKACHUS — BO3PACTa, BBICOTHL, a B PsiJiC ClIyyaeB U mpeoliaaaroreii mno-
POzl — OOHApyKEHA HEKOTOpasi 3aKOHOMEPHOCTh BEPOSITHOCTH MOBPEXKACHHS yparaHHeIM BeTpoM. Hacaxkaenus ¢
npeobajaHreM el B APEBOCTOE TIOKa3alu ceOs HECKOIBKO MEeHee, a ¢ peobinaganueM Oepesbl — 0oree yCTOHYH-
BBIMU K BO3/JICHCTBHIO YPAaraHHBIX BETPOB TI0 CPABHEHHUIO C APYTUMH JIECO00Pa3yIOIUMHU TOpoaaMu. BeioopouHoCTh
HapyIlIeHHs TaKkke HaOmroaaeTcs s JpeBOCTOEB Bo3pacToM Ooiee 40 jieT U BbICOTOM Oomnee 16 M, 4TO, BOBMOXKHO,
CBSI3aHO ¢ MOP(PODU3HOTOTHISCKIMH OCOOCHHOCTAMH JIEPEBHEB TAHHOTO BO3PACTa U BBICOTHL.

KiaoueBbie cioBa: maccosuiil (kamacmpoghuueckuii) 6emposai, 0annvie 1ecoycmpoicmed, 0aHHble OUCTAHYUOH-
HO20 30HOUPOBanUsL 3emau, no0d30na dcHol maieu, Kocmpomckas obnacme.
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BBEJIEHUWE

Jlonroe BpeMsi B JIECHOM DKOJIOTHH, JIECOBEIE-
HUU U JIECOBOJICTBE CUNUTAJIOCh, YTO OCHOBHBIE (hak-
TOpBI HapyIIEHUs JIECHOTO MOKpOBa B Jiecax Oope-
QJIbHOM 30HBI — CIUIOIIHBIE PyOKH, JIECHBIE MOXKaPhI
Y BCIIBIIIIKA YUCIEHHOCTH HTOMOBpeauTenei. Ox-
HAaKO COBPEMEHHBIE MCCJIEeIOBATENH JIECHOTO IIO-
KpOBa Ha OCHOBE aHalM3a JIaHHBIX JUCTAHIIMOH-
Horo 3oHaupoBaHust 3emuu (J33) oTmeuaror, 4TO
K 9TUM (akTopam CIIeAyeT OTHECTH BO3ICHCTBHE
BETPOB yparaHHoOM CHJIbI, IPUBOIALINX K 00pa3oBa-
HHUIO MacCOBBIX BeTpoBajioB U OypenomoB (Kpbuios
u 1p., 2012; Berpos, [lIuxos, 2013; Hansen et al.,
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2013; uxos, 2013; IleryxoB, Hemuunona, 2014;
Potapov et al., 2014). Tepmun 6emposan B JaHHOI
paboTe UCIMOINIb3yeTCsl B IIMPOKOM CMBICIIE, BKITIO-
YaoIIEM BECh TUANa30H BO3MOKHBIX TIEPBOIIPHYNH
BBIBaJIa WJIM CJIOMa JiepeBa. B Goree y3kom cMbIcie
TEPMHH BETPOBAI (O)ypesan, 6bi6as) O3HAYAET BBI-
BOpaYMBaHUE JICPEBLEB BMECTE C UX KOPHEBOH CH-
CTEMOM ¥ KOMOM 3€MJIU, PUJICTAOIIUM K KOPHSIM.
TepmuHom 6ypenom (6emponom) B IPAKTUKE JIECO-
BEJICHUS U JICCOBOJICTBA MPHUHSATO HA3bIBATh Y4aCT-
KU Jieca, Ha KOTOPBIX JICPEBbsI CIIOMaHbI HA pa3jiny-
HBIX BBICOTaX B Pe3y/bTare BO3ICHCTBHS CUIIBHOTO
Berpa (MenexoB, 1980). Maccosvim (xamacmpo-
Quueckum) emposaiom B OTIIMYNE OT €TUHUIHBIX
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U TPYIIOBBIX BBIBAJIOB JI€PEBHEB B JIECHOU IKOJIO-
THH U JIECOBEJCHUH CUUTAIOT OTHOCUTENIBHO KPYII-
HbIE Pa3pylIeHUs] APEBECHOTO sIpyca HACAXKICHHM,
BBIXOJISIIIIME 32 PAMKH BHYTPUOMOTE€OIIEHOTHIECKO-
ro nporecca (CkBoprosa u jap., 1983; Bocrouno-
eBporeiickue Jjeca..., 2004), T. e. mpuBoasIINe
K CYIICCTBEHHBIM TpaHC(hOpMAIUsIM COCTaBa H
CTPYKTYPBI PACTUTEIBHBIX COOOIIECTB.

l'eorpadus pacmpocTpaHeHHss MacCOBBIX Be-
TPOBAJIOB JIOBOJBLHO OOIIMpPHA M, KaK MOKa3aJIn Ha-
OroneHus1, BKIIIOYAET B ce0sl JTIFOOYI0 TEPPUTOPHIO,
TTOKPBITYIO JIECOM: PUOPEKHBIE, TOPHBIC U PABHUH-
HbIe Jieca. OgHAKO B OOJBIIMHCTBE CBOMIOK, MTOCBSI-
HIEHHBIX JJaHHOMY siBJieHunto (benog, 1983; Poxkos,
Kozak, 1989; AspokocMuuecKuii MOHHUTOPHHT...,
1991; PouibkoB, 2012), akueHT Aenaercs Npeumy-
IIECTBEHHO Ha OIICHKE yIiepOa, BBIPAKCHHOTO B
TUIOMIAIAX U 00beMax BETPOBAJIbHOU, OyperoOMHOI
JIPEBECHUHBI, W TMPAKTUYECKH HE aHAIU3UPYIOTCS
CTPYKTypa BETPOBAJILHBIX HAPYIIEHUH JIECHOTO TI0-
KpOBa, a TAaK)KEe Ka9eCTBEHHBIE XapaKTEPUCTHKH T10-
BPEXKJICHHBIX HACAKICHUM. DTH 3HaHUS TTO3BOIMIN
OBl OTBETUTH HA PsI/i BAXKHBIX BOIIPOCOB: O BKJIAJE
BETPOBAJIOB B CTAaHOBJIICHHE W Pa3BUTHE JIECHOTO
MOKpOBa OOpeasbHOW 30HBI Ha YPOBHE KakK IIEJIBIX
JIECHBIX MAaCCUBOB, TaK M KOHKPETHBIX HACAKICHUI
C OIpENIeJICHHbIM BHJIOBBIM COCTaBOM, BO3pacT-
HOM CTPYKTYPOU, MPOAYKTUBHOCTEIO, TUTIOM JIECO-
PaCTUTENBHBIX YCIOBHIA; O TIPEAPACTIONOKECHHOCTH
HACaXJIEHUI K MOBPEKIECHUIO BETPOM; O MEpax o
co3naHuio 0OoJjiee BETPOYCTOMYUBBIX JIECHBIX Ha-
CaXJICHUH; O BO3MOKHOCTH pa3pabOTKH MEpOIpH-
ST TIO YBEJTMYEHUIO YCTOMYMUBOCTH JIECOB U T. JI.

[lenp paboOTHl — OIEHKA TAKCAIMOHHBIX IMapa-
METpPOB JIPEBOCTOEB B MOCTPAJAABIINX HACAXKICHU-
SIX B pa3pe3e JIECHBIX BBIJIEJIOB HA OCHOBE JIAHHBIX
necoyctpoiicta u [[33.

st foCcTUXKEHUs MOCTABICHHON LEIU BbITION-
HEHbI CIIEAYIOIINE 3a1a4U:

1) BbAENIEHHE IJIOLIAAEH MacCOBBIX BETPOBa-
JIOB 110 AaHHBIM [133;

2) co3maHne BEKTOPHOW OCHOBBI U €IMHOM 0a3bl
JTAaHHBIX OMUCAHUI Ha OCHOBE JIECOYCTPOUTEIHHBIX
JAHHBIX JUIS IJI011a/Iel MaCCOBBIX BETPOBAJIOB;

3) aHanu3 TakCAIMOHHBIX JAHHBIX MMOBPEKICH-
HBIX ¥ HETTOBPEKICHHBIX JICCHBIX HACAXKICHUH.

MATEPHUAJIBI U METO/JbI

[epBas 3a1a4a MO BBIACTICHUIO TOCTBETPOBAIIb-
HBIX TEPPUTOPUIN Ha OCHOBE JaHHBIX [133 BhIMOIN-
HEHa B XOJI€ PETPOCIEKTUBHOIO aHAINW3a pPa3HO-
BPEMEHHBIX CITyTHHKOBBIX CHUMKOB cepuu Landsat
TM/ETM+ (paspemenrem 30 M/IHUKCeNb) ¢ COOT-
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BETCTBYIOIIUM MPOCTPAHCTBEHHBIM M BPEMEHHBIM
oxsaroM (IleryxoB, Hemuunona, 2014). Ilo cHum-
KaM CBEpXBBICOKOTO HPOCTPAHCTBEHHOIO paspe-
MICHUS. METOJIaMH BH3YaJIbHOTO JeMH(DPUPOBAHUS
YTOUHSIJIM KOHTYPBI MAaCCOBBIX BETPOBAJIOB, @ TAKIKE
BBISIBJISITA HOBBIE OTHOCUTENILHO MeJNIKKe (hparmeH-
THI BETPOBAJIbHBIX HapyleHui (puc. 1).

OCHOBHBIMU  OTJIMYUTENIBHBIMH ~ IIPU3HAKAMHU
MOJOOHBIX HAPYIICHUH CUUTATN HATMYHE JICHKAIIUX
CTBOJIOB JIEPEBHEB, a TAK)KE OTCYTCTBUE MPSIMBIX
YIJIOB, XapaKTEpPHBIX AJIsl CIUIOIIHBIX BBIPYOOK, U
OTHOCHUTENIBHO «IUIABHBIX» TIPAHUIl HapyILLIECHUH,
XapaKTEePHBIX IS JIECHBIX Tapei.

J1s1 BBITIOJTHEHU S BTOPOM 3a]]a4ul UCTI0Ib30BaIN
JIECOYyCTPOUTEIbHBIE JaHHbIC: IUIAHbI JIECOHACAXK-
JICHUI ¥ TaKCAllMOHHBIE OMMCAHUS HAa TEPPUTOPHUIO
HECKOJIbKUX MaCCOBBIX BETPOBAJIOB (Ta0. 1).

[IpenBapuTenbHO TIIAHBI  JIECOHACAXKJICHUI
MOJIBEPTraINCh CIEAYIOINIeH 00padoTKe:

— MepeHoc ¢ OyMa)XHOTO HOCHUTEINS B IIU(PPOBOI
(pacTpoBbIif) popmar (CKaHHPOBAHHE);

— TPUBSI3KAa PACTPOBOTO M300paKEHUS K MECT-
HOCTM TIO XapaKTepHbIM TOYKaM (TIOJIMHOMOM
2-ii CTENEHU B CHELMAIBHOM MOAYJIE MPOrPaMMBbI
QGIS 2.5);

— BEKTOpHU3allUsl TPHUBS3aHHOTO PACTPOBOTO
n3zobpaxenus B mporpamme QGIS 2.5;

— HMIIOPT BEKTOPHBIX CJIOEB B PEISALMOHHYIO
6a3y nmannabix PostgreSQL 8.4 ¢ mommepkkoii reo-
rpaduueckux o0bekToB — PostGIS 1.9.0 npu nomo-
M CIIEIUATBHOTO MOAYJS 3arpy3Kd B Iporpamme
QGIS 2.5.

Taxoke BBINTONIHEHA 00pabOTKa TaKCAIMOHHBIX
OTHMCAHMMN, 3aKIIOYABINASCS B TEPEHOCE TAaHHBIX
¢ OyMakHBIX HOCHTEJEH W KPyHMHOMacCIITaOHBIX
ANIEKTPOHHBIX TaOJMIl B COOTBETCTBYIOLIME TaOIu-
bl bJl PostgreSQL 8.4. CoBmemienue pacrnpee-
JICHHBIX B TIPOCTPAHCTBE OOBEKTOB (JIECHBIX BBI-
JICNIOB) U TAaKCAIIMOHHBIX XapaKTEPUCTUK B OIHOMN
BJ1 Gnaronapsi OTHOCUTENBHO THOKOMY S3BIKY 3a-
npocoB (SQL) mo3BOISET OTHOCHUTEIBHO OBICTPO
W3BJIEKATh Pa3IMYHbBIE TPYIITHI JAHHBIX IS UX T10-
CJIEAYIOIIEr0 MHOTOCTOPOHHETO aHaJIH3a.

Hanoxxenue (coBMelieHHE) KOHTYPOB BETPO-
BaJIbHBIX HAPYLIECHUN HAa BEKTOPHBIE CIIOM IJIAHOB
JIECOHACAKACHUI MO3BOJIMIIO BBIIEINTH (hparMeH-
ThI TOCTPAJABIINX JIECHBIX BBIJCIOB U TPOBECTH
aHaJIU3 UX TAKCALIMOHHBIX XapaKTEPUCTUK.

BBuny oTcyTCTBHS y aBTOPOB pabOTHI AOCTyIA
K TOJTHOMY O0BEMYy MaHHBIX JIECOYCTpOICTBa Ha
BCIO TeppuToputo Koctpomckoii obnmactu uccieno-
BaHUE OIPAHUYECHO TEPPUTOPUEH CEMH MAaCCOBBIX
BeTpoBasioB (cMm. Tadim. 1). I[lepeuennr paccMoTpeH-
HBIX BETPOBAJIbHBIX HAPYLIEHUH JIECHOIO MOKPOBA
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Puc. 1. ®parment canmka QuickBird (paspemienue 2.4 M/IUKceNb) ¢ BBIICICHHBIM YYaCTKOM MacCOBOTO
BETpoBaJia: KpacHbIA KOHTYp — o cHUMKY Landsat TM, uepnsiii — mo canMky QuickBird.

Taoauna 1. OcHOBHBIE XapaKTEPUCTUKU MTPOAHATN3NPOBAHHBIX MACCOBBIX BETPOBAJIOB HA TEPPUTOPUHN
KocTpomckoii obmactu

IlopsinikoBBIN HOMEP MacCOBOTO BETPOBAJIA
1 | 2 | 3 | 4 | 5 | 6 | 7
Iocmpaoasuiue nechuuecmea

Hetickoe,
[Mapdensen- | Cymucmasckoe, | Comuranmdckoe,
Konorpusckoe | Konorpusckoe, | Oxrsa0psckoe | Komorpusckoe N
cKoe OcrpoBckoe Byiickoe
MesxeBckoe
T00 (nepuoo) napywenus
1987 | 2002 | 2007 | 2007-2009 | 20092010 | Hions2010 | Hioms 2010
Obwas npomadiCceHHoCmp, KM
32 | 50 | 20 | 2 | 7 | 70 | 240
@Daxmuueckas niowaos”, 2a
11270 | 8923 | 1912 | 2324 | 1029 | 48949 |  60424.7
Yumennas nnowaow™, 2a
7188 | 6136 | 73.6 | 2299 | 859 | 33348 | 13134
Jonsa nrowaou, yumeHHOU UMEIOWUMUCS OAHHbIMU Jlecoycmpoucmed, %
63.8 | 68.8 | 38.5 | 98.9 | 85 | 68.1 | 22

Ipumedanue. ‘dakruyeckas MIoNa b MACCOBBIX BETPOBAJIOB, ONABIIAs B 33/aHHbIH oxBat uccienopanus (Ileryxos, Hemun-
HOBa, 2014) 1 CKOPPEKTUPOBAHHAS 110 CHUMKaM 60JIee BHICOKOTO MPOCTPAHCTREHHOTO Pa3pelieHus. = 11101ajib MacCOBBIX BETPOBAJIOB,
OXBa4YeHHas JIECOYCTPOUTENHBIMU JAHHBIMU.

MPEACTABJICH C YKa3aHueM (haKTHUECKOHW TUIOMIAJIM  BCET/Ia TMOJHOCTHIO OXBATHIBAIOTCS MMEIONUMUCS
BeTpoBajia (00IIeH TUTOIIa I MacCOBOTO BETPOBaJla,  JTaHHBIMH JICCOYCTPOWCTBA; TaK, /I BeTpoBaia Ne 7
olleHeHHOM 1o JaHHbIM J[33) u npoaHaiu3upoBaH-  IUIOLIAAbL MOKPBITHS COCTaBIsIET OKOJIO 2 %, o/lHa-
HOM, Ha KOTOPYIO MMEIOTCSA JaHHBIC JIECOYCTPOH- KO B aOCONIOTHBIX 3HAUYEHHUSX 3TO TOBOJIHHO 3HAYM-
ctBa. OTMETHM, YTO BETPOBAJbHBIC TUIOMIAAN HE  TEIbHBIC MJIOMIAU, TPEOYIOIIHNE yUeTa U aHaTu3a.
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Tadsmua 2. 3nauenust k03(pGULUUEHTOB Nepe IEPEMEHHBIMU B JIOTHCTUYECKOH MOJIETH

[Tapametp
JlecHnyecTBO [Ipeobnanaromas nopoaa
Bospact | Beicora | bonuter | [lomHora
b E Oc C

Konorpusckoe 0.005 0.041 0.059 -0.022 —0.753 0.481 -2.019 0.524
Hetickoe, Konmorpusckoe, 0.022 0.088 -0.533 0.226 —-0.535 -0.417 -1.311 —0.278
MesxeBckoe

OxTs10pBCKOE 0.012 0.104 0.173 —3.668 —1.750 0.688 0.517 —14.826
Komorpusckoe 0.026 0.105 0.658 —4.104 —-1.617 0.946 0.701 -12.949
ITapdenneBckoe 0.017 0.070 0.248 -2.301 -2.077 1.079 —0.488 -1.324
Cynucnasckoe, OCTpoBCKoe 0.018 0.083 —0.148 0.013 —12.566 | 11.860 11.750 12.134
Conuranuuckoe, byiickoe 0.028 0.110 -0.133 —0.838 -1.702 0.520 0.889 -0.120

IIpumeuanue. XKupHbiM mpUdTOM ¥ KypCHBOM BbIJIEICHBI CTATUCTUUSCKH 3HAUYMMBbIe BenunuuHbl ipu p < 0.05 u p < 0.10

COOTBETCTBECHHO.

Craructryeckasi 00padoTKa JaHHBIX OCYIIECT-
BJISLJIACH C TIOMOIIBIO JIOTUCTHYECKOM MOJIETTH B Cpe-
ne craructuaeckoro nporpammupoBanus R (R Core
Team. R, 2012). Hcnonb3oBaHue JaHHOW MOjEIU
MO3BOJISIET OLIEHUTh BIIMSHUE TAKCAL[MOHHBIX Xa-
PaKTEepUCTUK (KOITMYECTBEHHBIX M Ka4€CTBEHHBIX)
Ha BBIXOAHOM mapaMeTp (BEpPOSTHOCTb IOBPEK-
neHust BeTpoM). Taxoke Joructudeckas MoJenb, B
OTIMYHUE OT JPYIMX CTATUCTHUECKHX METOJOB, HE
HaKJIa/IbIBACT OTPAaHUYCHUN Ha BXOTHBIC JAHHBIE:
HanpuMmep, He TpeOyeTcsi HOPMaJIBLHOCTD pacrpese-
JICHUS U T. 1.

OueHKy CTaTUCTUYECKOM 3HAYMMOCTU IPOBO-
JTA OTAETBHO ISl KaKIOTO pPaccMaTpHUBacMOro
napaMmerpa (TaKCallMOHHOW XapaKTEpUCTUKHU), YTO
SIBIIIETCS. HEKOTOPBIM YIPOLICHUEM, TaK Kak W3-
BECTHO, YTO BEPOSTHOCTH IOBPEKICHHUS BETPOM
3aBHCUT OT COBMECTHOIO JEHCTBHSI MHOXECTBA
¢akropos (CkBopioBa u 11p., 1983). Onnako Takoii
YIOPOILEHHBINA MOAXO0J MO3BOJIIET OOHAPYKUTH OC-
HOBHBIE TEHJCHLUHU BIMSHHUS PacCMaTpUBAEMbIX
TAKCAIIMOHHBIX XapaKTEPUCTHK (BXOAHBIEC Mapame-
TPBI) HA BO3MOXXHOCTHh HApYyIIECHUS HACAXICHUUN
BETPOM (BBIXOIHOU TIapameTp).

B xayecTBe BHIOOPKH HCTIONB30BAIN CEPUU CITY-
YaifHO 3aJI0KEHHBIX TOYEK 10 TEPPUTOPUSIM UCCIIe-
noBanust. Kaxmoil Touke mpucBaMBaiu aTpuOyThI
JIECHOTO BbIJIeNa (TAaKCAIlMOHHBIE XapaKTepPHCTHU-
KH), KOTOPOMY OHa MpPUHAIJIEKHUT. Takke OoThelnb-
HO yKa3bIBAJIM, IPUHAUICKHT JIM TOUKa (hparMeHty
MaccoBOro BeTpoBasia. Takum 0Opa3oM, cepuu TO-
YeK MPeCTaBIsUIN co00i pernpe3eHTaTuBHYIO BbI-
OOpKY TaKCAlIMOHHBIX XapaKTEPUCTUK HACAKICHHIMA
(B TOM uucie MOBPEKIECHHBIX) paccMaTpUBaeMOM
TEPPUTOPHH.

WnTepriperannio pe3yabTaToB CTaTUCTHYECKO-
ro aHaju3a OCYUIECTBIISIU CIEIYIOIIUM 00pa3oMm:
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MpUBEJICHHbIE B TAOIUIE MOJIOKHUTEIbHbIE 3HaUe-
HUSL KOA(PPHUIMEHTOB CBUAETENBCTBYIOT O POCTE
BEPOSITHOCTH HAPYIICHUS NPH YBETUYCHUH JaHHOU
MEePEeMEHHOM (JI7151 KOJIMYECTBEHHBIX JaHHBIX) WJIH
IpU TepexoJie NMEePEMEHHON K JaHHOW KaTeropuu
(1S KaYeCTBEHHBIX JaHHBIX), OTPHULATEIIbHBIE KO-
3¢ UITUEHTHI CBUIETEIILCTBYIOT 00 00paTHOM 3aBU-
cumoctu (tabm. 2).

PE3VYJIBTATBI 1 UX OBCYKJIEHHUE

B xozme BbINOJIHEHMS MEPBOM 3a/laud JAAHHOTO
UCCJIEZIOBaHUSI HA OCHOBE PETPOCHEKTUBHOIO aHa-
mm3a naHHbiX JI33 Ha Teppuropun Koctpomckoit
o0macTy, a Takke Ha COMPEACIbHBIX TEPPUTOPHUIX
BbIIesieH 21 MaccoBbii BeTpoBasl. OOHApYKCHHbBIC
MacCOBbIE€ BETPOBaJbl Pa3IMYaAIOTCS IO IUIOIIAIN
(ot 191.2 no 60 424.7 ra), mpoTsbkeHHOCTH (OT 2
10 240 kM), Xapakrepy HapyIlIEeHHUs JIECHOTO IO-
KpoBa (JIMHEWHBI W JMHEHHO-BEEPHBI), Hampas-
JICHUIO yparaHHOIo BETpa U MPOYUM XapaKTEPUCTH-
kaMm (Ileryxos, 2011; ITeryxoB, HemunnoBa, 2011,
2014).

CocraBneHHass B X0[e NEpBOro 3Tama Hucclie-
JIOBaHMS KapTOCXEMa BETPOBAJIBHBIX HapyIIEHUI
JIECHOTO TIOKPOBA MOCITYKUJIa OCHOBOM ISl BBIIIOJN-
HEHMs BTOPOH M TpeTbel 3ahady JaHHOM paOoThI.
U3 Bceil cOBOKYITHOCTH BETPOBAJIbHBIX HApYILIEHUN
BbIOpaM ¥ NPOAHAIM3HPOBAIN IUIOMAAN CEMH
MacCOBBIX BETPOBAJIOB, HAXOJALIMECS B IPaHMIIAX
Koctpomckoit oOmactu. AHamM3 TaKCalMOHHBIX
JAHHBIX (hparMeHTOB MOBPEKICHHBIX HACAKICHUI
MIPOBOJIMJIM B COBOKYITHOCTH € aHAJIN30M 000011eH-
HBIX JTAHHBIX O JIECHBIX BBIJIENAX, PACTIOIOKEHHBIX
B [IOCTPAJaBUIMX KBapTaiax A0 HapyueHus. Cpas-
HEHHME M3y4YaeMbIX IapaMeTpoB (XapaKTEePUCTHK)
00BEKTOB Ha YPOBHE KakK (pparMeHTOB MOBPEXK/ICH-
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Puc. 2. Pacnipenencuue miomaaei GparMeHTOB MOBPEKICHHBIX HaCAXICHH (A) U BCEH COBOKYITHOCTH
HACQXKICHUHN B TIpeNeiax MOCTPagaBIINX JIeCHBIX KBapTanoB (b) mo momuampyrommM mopomam: OJIY —
onbxa uepHast, OJIC — onbxa cepasi, OC — ocuna, b — 6epesa, E — enp, C — cocHa.

HBIX HACaXJICHH, TaK W MOCTPAIABIINX JICCHBIX
KBapTaJIOB MO3BOJISIET BBISIBUTH HEKOTOPBIE 0COOCH-
HOCTH TaKCAIlMOHHBIX XapaKTEPUCTUK, BO3MOXKHO
OTIPEIEIISIONINX MPEIPACIONIOKEHHOCTh HaCAX/Ie-
HUH K BeTpoBairy U Oypenomy (Lassig, Mochalov,
2000).

Ananuz nopooHo-603pacmuou cmpyKmypsl no-
epedcoennbX nacaxcoenui. VI3 IpuBeICHHBIX A~
rpamMMm BuaHO (puc. 2, A, b), uto Hanbonkmme Be-
TpOBaJIbHBIC TUIOIIAIAN MPHUXOASATCS Ha Oepe30BbIE
U CIIOBBIE HACAXJICHUS, KaK MPAaBHIO JOMHHUPY-
IOIIMe Ha JaHHBIX TEPPUTOPHAX IO HAPYIICHUH.
[Ipu stom st psma BeTpoBaioB (cM. Ne 3—5 Ha
puc. 2, A) 0OTMEUEHO HEKOTOpPOE YBEIMYEHHE IPO-
LEHTHOTO COOTHOIICHHS IMOBPEXKICHHBIX EJIOBBIX
HACAKICHUH MO0 CPAaBHEHHIO C UX NIEPBOHAYATBHBIM
pacripeneneHreM B OCTPaIaBIINX JIECHBIX KBapTa-
Jax 70 HapymIeHus.

[Too6HOE siBIEHKME HAOMIONATIOCH TPU HCCIe-
JIOBaHMHM HECKOJIBKUX MAacCOBBIX BETPOBAJIOB Ha
CeBepnom u Cpennem Ypane (Lassig, Mochalov,
2000). DTo MOXET CBUACTCIBCTBOBATH 00 OTHO-
CUTENILHO OOJbIIeH MPenpacioNoKeHHOCTH €Jlo-
BBIX HACaXJCHUH K BETpOBaldy U Oyperomy, 4To
MOATBEPKAACTCS HAOMIONCHUSAMHU HCCIe0BaTeNeH
(Croiiko, 1965; Menexos, 1980; CkBopriioBa u ap.,
1983). B cBoto ouepenb, BEICOKas A0JIs TOBPEXK/ICH-
HBIX 0E€PE30BbIX HACAKICHUN HE MOXKET OJJHO3HAU-
HO CBHUJICTEIBCTBOBATh O MEHBINIEH yCTOWYMBOCTH
JTAHHOM TOpPOJBI K YparaHHbIM BETpPaM, TaK Kak W
JI0 HapYUICHUs JaHHBIC HACAXJICHHs, KaK MpaBH-
710, IOMMHUPOBAJI Ha TEPPUTOPUH TIOCTPATABIIUX
JecHbIX KBaprajos (cM. puc. 2, b). Hanpumep, 06
OTHOCHUTEIIBHO BBICOKOM yCTOMYHMBOCTH K yparaH-
HBIM BETpaM HACaKICHUH C JOMHHUpPOBaHUEM Oc-
pe3bl CBHUIETENBCTBYET XapaKTep pacrpeneieHHs
BETPOBAJILHBIX y4acTKkoB Ha CeBepHoM U CpenHem
VYpaue (Lassig, Mochalov, 2000).
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Jnsa reppuropuit AByx BeTpoBanoB (cM. Ne 3, 5
Ha puc. 2, A, b) orMeueHa Gosbias yCTOMYNBOCTh
HACaXJICHUH C TOMHUHHUPOBAHUEM COCHBI OOBIKHO-
BEHHOM, B IIPAKTUKE JIECHOTO XO3sIICTBA U JIECHOM
SKOJIOTMHM CYUTAeMON MeEHee BETPOBAJbHOM jape-
BecHoi moponoit (Menexos, 1980; CkBopioBa u
np., 1983; Lassig, Mochalov, 2000). Onnako B uc-
cnenoBanuu J[. A. Axaiikuna (2012) Ha cocHOBBIE
HACaXJICHUSI TPUXONATCS MAKCUMYM BETPOBAIIb-
HBIX IUIOMIAJICH B pe3ysIbTare BO3ACHCTBUS yparaHa
2011 . B COCHOBCKOM y4YacTKOBOM JIECHUYECTBE
Jlenunrpasckoit o0nacTy 1 MUHUMYM — B bokcu-
TOTOPCKOM JKc-crierxo3e (Hapymenue B 1981 1).
B cBoem uccnenoBaHuM aBTOp HE MPHUBOAMT Ipa-
¢bukn (v U@pBI) COOTHOMIECHUS TUIOMIANIECH O
peobiIaIauM MopoaaM B MOCTPATABIINX KBap-
Tajax J0 HapyLIEHHs, TO3TOMY I10 €T0 JaHHBIM HET
BO3MOYKHOCTH CYIUTh O HAJIUYUH PABHOMEPHOCTH
WIA BBIOOPOYHOCTH TOBPEKIACHUS HACAKICHUH
yparaHHbIM BETPOM C MpeoOiajaHueM JaHHOH Jpe-
BECHOM TTOPOJIBI.

CratucTUYeCcKUi aHaiau3 MoKa3ad, 4YTO JUId
napameTpa «mpeoodnaiaromnias Mmopona» OTMEYeHa
OoJiee BBICOKAsI YCTOWYMBOCTh HACAKICHHM C TIpe-
obOmamanuem Oepes, oOpaTHas KapTuHa HaOrONIA-
eTCsl IS €JI0BbIX HacaxaeHui (cM. Tadm. 2). Ycra-
HOBJICHHAs! JJISl JAaHHBIX TOPOJ 3aKOHOMEPHOCTH
B Ooyiee YeM TIOJIOBHHE CIIy4aeB CTATHCTUYECKH
3HayuMa. J{J1s COCHOBBIX U OCHHOBBIX HACAXKIECHUN
YEeTKOM B3aMMOCBS3M NIpeodianaromeil mopoasl C
BEPOSITHOCTBIO TOBPEX/CHUS BETPOM HE OOHapy-
KEHO.

B BO3pacTHOW CTpyKType MOBPEXKICHHBIX Jie-
COB OCHOBHBIE IIJIOLIAIM TPUXOIATCS Ha HacaXe-
Hus B Bo3pacte Oonee 40 net (puc. 3, A, b).

Ha Gomnee Momozmple HacaXaeHUS MPUXOIATCS
OTHOCHUTEIILHO HE3HAYUTENIbHbIE BETPOBAJIbHBIC
miomaau. [logoOHoe pacrpenenenne HaOIOAaCT-
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Puc. 3. PacnpenencHue turomanel moBpeKICHHBIX HacaKIeHUN (A) W Bcelf COBOKYITHOCTH HACaKICHHU
B IIpeiesiax MoCTpaJaBIInX JeCHbIX kBapTaioB (b) mo nHTepBasam Bo3pacToB.

Csl Ha ydJacTKax MacCOBBIX BeTpoBaiioB Ha Ceep-
HoM u Cpennem VYpane (Lassig, Mochalov, 2000).
BeposTHo, 3T0 CBsi3aHO C TeM, YTO B BO3pacTe /10
40 net nepeBbsi 00IATAI0T OTHOCUTEIBHO BBICOKOM
IUITACTUYHOCTBIO CTBOJIOB, YTO IIO3BOJISIET MM H3-
ru0aTbest MO BO3EHCTBHEM BETPOBOM HArpy3ku U
BO3BpaIllaThCsl B MEPBOHAYAILHOE MOJOKEHUE T10-
Clie ee MpeKpaIleHHs.

AHanu3 auarpaMM TOKaszajl OTCYTCTBHE IpO-
MOPIIMOHATILHOTO PACHpPEeNICHUs] TTOBPEKICHHBIX
HacaXJeHUH 1Mo Bo3pacty (cm. puc. 3, A) ¢ obmei
BO3pPAaCTHOM CTPYKTypOW HACaKIECHUW B IOCTpa-
JIABIIUX JIECHBIX KBapTajlax A0 HapyIIeHUs (CM.
puc. 3, b). C Bo3pacToM BeTpOBaJbHOCTh HAaCaXK-
nenunit ysenunuuBaetrcs (Menexos, 1980; CkBop-
1oBa u Ap., 1983), noatoMy Ha rpadukax AOIKEH
HaOromaThest 0oJiee CyIIECTBEHHBIN aUcOamaHC B
HApyIICHUH HACWKICHUH CTapIIuX BO3PACTHBIX
rpynn (cMm. puc. 3, A, b), kak 310 3aQHUKCHPOBAHO
st BetpoBaioB Cpennero m CeepHoro VYpana
(Lassig, Mochalov, 2000). Oanako B Hamem Wc-
CJIEIOBAaHUY MaKCHUMAaJIbHO TTOBPEKICHHBIE TUTOMIA-
JI1 TIPUXOASATCS. Ha BO3pAacTHOU MHTEepBai oT 41 10
80 ner. OTMETHM, YTO HACaXACHUS JAHHOTO JHa-
na3oHa BO3PACTOB Mpeodiasanyd B MOCTPaJaBIINX
JIECHBIX KBapTajax /10 HapyIIeHHs, TI03TOMY Ha HUX
MPUXOAUTCS MAKCUMYM BETPOBAJIBHBIX IUIOIIAICH
(cm. puc. 3, A, b). Hacaxxnenus B Bozpacte Oonee
81 roma Taxke MOABEPIIIMCH HAPYIICHHIO, HO TaK
KaK MX IUIOINAIb H3HAYAJIbHO ObLIa HEBEJIHKA, TO HA
HUX TIPUIUIACH OTHOCUTEIILHO HEOOINbIINe BETPO-
BaJIbHBIE TIOIIA/IH.

CratucTuyeckuil aHaiu3 IMOKasall, YTo C yBe-
JMYEHUEM BO3PAcTa JPEBOCTOEB BEPOSTHOCTH TO-
BPEXKJIEHUS HACAKIIEHUI yparaHHBIM BETPOM BO3-
pactaet (cm. Tab6n. 2). JlaHHas 3aKOHOMEPHOCTH
CTaTUCTUYECKU 3HAYMMa JUIsl BCEX MAaCCOBBIX BET-
pOBaJoB.

CUBUPCKU JIECHOU YKYPHAJL Ne 4. 2016

Bvicomnas cmpykmypa noepesjcoenHvlx Ha-
cadicoenuti. CpellHsIs BRICOTA HACAXKICHUH SIBISICTCS
OJITHUM M3 OCHOBHBIX [10KA3aTEJIEH, ONPEIEIISIFOIINX
UX YCTOMYUBOCTB K BO3ACUCTBHIO BETPOBBIX HArPY-
30K, BeJIb ONPOKHUBIBAIOIIAS CUJIa BETPa YBEIHYU-
BAeTCs MPSIMO IMPOIMOPLUOHAIBHO BBICOTE JI€peBa
(benos, 1983). [1pu ananm3e nuarpaMM BUIHO, YTO,
KaK TPaBUJI0, MAaKCUMAaJIbHBIE BETPOBAIBHBIE TLIO-
HIaJd TPUXOAATCS Ha JPEBOCTOM BBICOTOM Oomee
16 M (puc. 4, A, b).

JlanHoe 3HaueHue OJIM3KO K BEHICOTHOMY ITOPOTY
BEeTpOBaIbHBIX HacaxaeHui CesepHoro u Cpenne-
ro Ypaia, xotopslii coctaBusger 17-19 m (Lassig,
Mochalov, 2000). Takum 00pa3zom, MOKHO CUUTATh,
4yTo uHTEpBaN 16—19 M sABIsAETCS «ITOPOTOBHIM 3HA-
YEHHEM» BBICOTHI, BBIIIE KOTOPOTO BEPOSATHOCTH
MacCOBBIX BETPOBAJIbHBIX TOBPEKICHUN JIECHBIX
HaCaXJIEHUI pe3Ko BO3pacTaeT.

IIpoBeneHHBIN CTAaTUCTUYECKUNA AHANHU3 II0-
KasaJl, 9TO aHAJIOTUYHO BO3PACTYy C YBEIHMUYECHUEM
BBICOTBI JIPEBOCTOEB BEPOATHOCTH ITOBPEKICHUS
HacaXJIeHUl BeTpoM Bo3pactaer (cMm. Tabm. 2).
JlanHasi CBSI3p CTATUCTHYECKM 3HaYMMa JJISl BCEX
paccMaTpUBaeMbIX CIydacB.

Ananuz norHommol Cmpykmypbl HOBPEHCOeH-
HbIX HacadcoeHul. AHaIN3 TOJTHOTHON CTPYKTYPbI
MOBPEXACHHBIX JIecOB (puc. 5, A) mokaszan, 4To
MaKCUMaJIbHBIE IO/ IPUXOATCS HAa HAacaXie-
Hus ¢ nosnHoTor 0.7-0.8, B psife ciiydyaeB JAaHHbBIN
nuanaszon cmenieH ot 0.6 (cm. BerpoBan Ne 5 Ha
puc. 5, A) no 0.9 (Berposan Ne 1 Ha puc. 5, b).

Ha Hu3KOnogHOTHBIE HacakaeHus (IOJHOTa
Menee 0.5) mMpUXOmATCS OTHOCUTEIBHO HE3HAYH-
TeJbHBbIE BETPOBAJIbHBIC IJIOMAAN. B 1enom mpo-
LIEHTHOE COOTHOLICHHE paclpeaeNeHus IJIoma-
Jiell TOBPEXJEHHBIX HACAXKICHUN M0 IOJHOTaM
(cM. puc. 5, A) cooTBeTCTBYET 00IIEMY MPOIEHT-
HOMY pacIpeiefICHUIO TUIOIIaAel HacaKIeHUI
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Puc. 4. Pacnipenenenue miommazei MOBpekASHHBIX HacaxaAeHUil (A) U Bcell COBOKYIHOCTH HACaXICHUIH
B TIpeJiernax MoCTpagaBIINX JECHBIX kBapTanos (b) mo naTepBazaM BBICOT.
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Puc. 5. Pactipenenenune mioriaaeil moBpeKICHHBIX HaCaXACHNHN (A) 1 BCeil COBOKYTTHOCTH HACAKICHHIH
B IIpeJieiaX MOCTPaIaBIINX JeCHBIX KBapTaioB (b) mo momHOTaM.

M0 TMOJIHOTaM B TOCTPAAaBIIUX JIECHBIX KBapTa-
7ax 1o HapymeHus (cm. puc. 5, B), 1. e. HanGomb-
[IMe TUTOIIAIA IPUXOASTCS Ha HACAXKICHHUSI C TIpe-
o0najalomMMi Ha JaHHOW TEPPUTOPUHU TIOJIHO-
TaMH.

CratucTH4yecKkuil aHaIM3 HE MOKa3al YeTKOU
3aBHCUMOCTH yCTOWYHMBOCTH HACaKICHHUM K IIO-
BPEXKJICHUIO BETPOM OT MOJHOTHI HACAKICHHI
(cm. Tabm. 2).

Tunwvi teca nogpedcoenHvIX Hacax)coenul. Ana-
JIM3 THUIOB Jieca MOBPEXKACHHBIX HACAXKICHUH T10-
Ka3all, 4YTO TIOBPEXKIAIOTCS MPEHMYIIECTBEHHO
HACWKICHUS B UYCPHUYHBIX M KUCIUYHBIX THIIAX
(puc. 6, A).

B menom mpoueHTHOE pacmpeneseHne IuIoma-
JIel TIOBPEIKIACHHBIX HACAXKICHUHN IO THUIAM Jieca
COBMAJIaeT ¢ OOLIUM MPOIIEHTHBIM COOTHOIIEHHEM
HACWKACHUH B MOCTpaJaBUIMX KBapTraiax 10 Be-
TpoBaia (puc. 6, b).

Takum o0Opa3oM, B pe3yibTare BO3ICHCTBHS
yparaHHbIX BETPOB HE OOHapy’KeHa 3aBHCHMOCTh
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(BBIOOPOYHOCTD) THOENTN HACAKICHHIA, IPUYPOUCH-
HBIX K ONpezeseHHbIM Tunam Jieca. Kak npasuo,
HaOMI0AaeTcsl paBHOMEPHOE MOBPEKICHUE HAaCcak-
JICHWI, TPOU3PACTAOIINX B JIECHBIX KBapTaiax,
OKa3aBIIMXCS HA MTyTH yparaHHOTO BETpa.

bonumemnasa — cmpyxmypa  nogpesicoennvix
Hacadxcoenuti. AHanu3 3HAYCHUH OOHUTETOB TIO-
BPEKICHHBIX HACAKJICHUN TOKa3aj, YTO HAauOOIb-
masi 49acTh IUIOMIA/IEH MOBPEXKICHHBIX HacCaxkIe-
HUHN UMela BbICOKHMNA kiacc 6onutera — ot I 1o 11
(puc. 7, A). C ymeHblieHMeM OOHHMTETa ILUIOLIA/b
MOBPEXKACHHBIX JIECOB cokpaiuaercs. IloBpexne-
HUE BBICOKOOOHUTETHBIX JIECOB YparaHHbIMHU Be-
TpamMH Takxke 3aukcupoBaHo ajs JiecoB JIeHHMH-
rpajckoii oonactu (AkaiikuH, 2012).

B 1menom npoueHTHOE COOTHOLIEHHWE paclpe-
JICJIEHUS IUIOIAAEH MOBPEXKIECHHBIX HACAXIECHUN
no 6ouHuTeram (cM. puc. 7, A) cOOTBETCTBYeT 00-
mieMy NPOLEHTHOMY PpaclpeeseHUI0 IUIONIa e
HACaXICHUH 10 OOHUTETaM B MOCTPAIABIINX JIEC-
HBIX KBapTajgax a0 Hapymenus (puc. 7, b).

CUBUPCKUM JIECHOU KYPHAIL Ne 4. 2016
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Puc. 6. Pactipenenenue miomazei moBpexaeHHBIX HaCaXAeHUH (A) U Bcell COBOKYNTHOCTH HaCaKICHUN
B TIpeJieax MoCTpa aBIINX JeCHBIX KBapTaioB (b) mo tumam neca: BP — 6pycHuansnif, YEP — uepHUYHEIH,
KUNC — kucnuunsiid, JIII — numaiinukoBsii, [IPK — npupydelino-kpynHomnanopoTHukoBslid, TPB — TpassHo-

6onorublit, TPC® — tpaBsHO-carnossiii, CD — cdarnosslii, JM — 101TOMOIIHBINA.

A B

100 - = 100 - =
o 807 o 807 HY
£ 60 £ 60 <
s 4 el N1v
g 40 g 40 W
= =

20 20 B

0 T T ] 0 T T T ]

6 7

Howmep maccoBoro BerpoBana u3 tadm. 1

Puc. 7. Pacnpenenenue miomazei moBpexaeHHBIX HacaXAeHUH (A) U Bcell COBOKYITHOCTH HAaCaXKICHUN
B TIpeJieriax IMoCTpaIaBIINX JeCHBIX kBapTanos (b) mo OonnTeram.

CTaTUCTHYECKUN aHalU3 TaKXKe HE IMoKa3al
YETKOM 3aBUCUMOCTH BIWSHUA 3HAUYE€HUI OOHHUTETA
Ha yCTOMYHMBOCTH HACAYKICHHUH K IMMOBPEKICHHIO BE-
TpoM (cM. Tadm. 2).

3AK/IIOYEHHUE

W3 mpuBefcHHBIX JUarpaMM pPacrpeeICHHs
MJI01aJIel HacaxIeHu (CM. puc. 2—7) BUJIHO, YTO
JUIS TAKUX TaKCAIIMOHHBIX IOKa3arescil, KaK IoJ-
HOTA, THII jieca U OOHUTET, HAOIIOJAETCS OTHOCH-
TETLHO PaBHOMEPHOE paclpeiesieHne TUIOIIaIeH
MOBPEXICHHBIX YparaHHbIM BETPOM HaCa)JICHUH.
CTaTuCTUYCCKUM aHAIU3 TaK)Ke HE BBISBUJ CBS3U
MEXKTy BEPOSTHOCTHIO TIOBPEKICHUS HACAKICHUI
Y 3HAUCHHSIMHU JTAHHBIX TAKCAI[MOHHBIX XapaKTepH-
ctuk. OJHAKO Takas CBSI3b SIBHO MPOCIICKUBACTCS
C BO3PacTOM, BBICOTOM JIPEBOCTOS M Mpeodiiaaaro-
EN NOPOIOH, UTO MOATBEPKIAAETCS PEIYIBTaTaAMHU
CTaTHCTHYECKOTO aHaiau3a. B 1enoM ormeuaem, 4To
B MOBPEXKICHHBIX HACAKICHHIX MpeobIaaany ape-

CUBUPCKUU JIECHOU XYPHAJL Ne 4. 2016

BOCTOM Bo3pacta Oosnee 40 yeT u BbICOTOM Oonee
16 M. Hacaxxnenusi ¢ mpeoOiialaHueM €lid MEHee
YCTOHYMBBI K TIOBPEXKICHUIO BETPOM, IMPOTHUBOIIO-
JIOXKHAasi KapTUHA HAOIoNaIach sl Oepe30BhIX Ha-
CaXJICHUIA.

Paboma swvinonnena npu noooepoicke PODU-
PI'O (npoexm Ne 13-05-41478 PI'O_A).

CHIUCOK JIMTEPATYPBI

Axatikun /. A. OniepatuBHOE 00CIeI0BaHUE TTOBPEXK-
JICHHBIX HACAKICHUN C PUMEHEHHEM OeCIHIIOT-
HBIX JieTaTelbHbIX anmnapatoB u [ MC (Ha mpumepe
COCHOBCKOTO y4YacTKOBOTO JiecHHU4YecTBa, llpu-
o3epckoro JjecHudectBa JIeHWHTpaackoit oOma-
ctH): aBToped. muc. ... kaua. c.-x. Hayk: 06.03.02.
CII6.: CIIOIITY um. C. M. Kuposa, 2012. 19 c.

ADPOKOCMHYECKUI MOHHTOPHHI JIECOB / TION pel.
akan. A. C. HcaeBa. M.: Hayka, 1991. 240 c.

benog C. B. JlecoBoactBo. M.: JlecH. npom-cTb, 1983.
352c.

125



U H. Ilemyxog

Bempos A. JI., lluxoe A. H. ViccnenoBanue ycioBui
Pa3BUTHS U OIIEHKA MTOCIEACTBHUI CHIIbHBIX IIIKBA-
noB B [Ipukambe 18 utons 2012 roxa // Bects. Va-
MypTcK. yH-Ta. buonorus. Hayku o 3emie. 2013.
Bpm. 2. C. 89-99.

Bocrounoesporneiickue yieca: UCTOpHS B TOJIOIIEHE U
coBpeMeHHOCTH / o pexn. O. B. CmupHOBO#H. M.
Hayxka, 2004. 479 c.

Kpvinose A. M., Manaxoea E. I, Braoumuposa H. A.
BrisBiieHrne n oreHka Iiomanei karactpodude-
ckux BeTpoBaioB 2009—-2010 rr. mo JaHHBIM KOC-
muueckoit cbeMku // M3B. CITOJITA. 2012. Ne 200.
C. 197-207.

Menexos U. C. JlecoBenenue. M.: JlecH. IpOM-CTb,
1980. 408 c.

Ilemyxoe M. H. XapakrepucTuka NpOCTPAaHCTBEHHON
CTPYKTYpBl PACTUTENIBHOTO IIOKPOBAa Ha MECTe
MaccoBbIX BeTpoBaiioB KocTpomckoi obmactu //
buonorus — nayka XXI Beka: 15-1 MexayHap.
[MymuHckas mkoia-koH@. MOIoAbIX yueHbIX. CO.
te3. 2011. C. 227-228.

Ilemyxoe U. H., Hemuunosa A. B. IIpocTpaHCTBEeHHAas
CTPYKTYpa MacCOBBIX BETPOBAJIOB Ha TEPPHUTO-
pun Kocrpomckoit obnactu // BectH. Koctpowm.
roc. ya-ta uM. H. A. Hekpacora. 2011. Ne 1 (3).
C. 19-24.

Ilemyxoe U. H., Hemuunosa A. B. BerpoBanbHble
HapylieHus: JecHoro mokpoa B KocTtpomckoit
o0JlacTH W Ha CONpEACTbHBIX TEPPUTOPHUSIX
B 1984-2011 rr. // JlecoBenenue. 2014. Ne 6.
C. 17-25.

Poorckoe A. A., Kozax B. I YcToHUNBOCTS J1ecoB. M.:
Arponpomuzaar, 1989. 239 c.

Poinvros O. B. DeHOMEHOIOTHS U OIBIT aHAJIN3a MIPH-
4yuH BeTpoBaia Ha Kypuickoii koce // Harmonans-

126

el mapk «Kypmickas xoca» http://www.park-
kosa.ru/staff articles publications/17.html

Creopyosa E. b., Ynanosa H. I, bacesuu B. @. Jko-
JIOTUYECKasi poib BeTpoBasioB. M.: JlecH. mpoMm-
cTh, 1983. 192 c.

Cmotixo C. M. IIpuduHBI BETPOBAJIOB U OYPEIOMOB B
Kapnarckux enpHHKax 1 Mepbl OOpBObI ¢ HUMH //
JlecH. x03-Bo. 1965. Ne 9. C. 12-15.

luxoe A. H. ccnemoBanmne MOCIEACTBUN CHIBHBIX
LIKBAJIOB U cMepuel B IlepMmckom kpae ¢ npume-
HEHHEM JIAHHBIX JMCTAHIIMOHHOTO 30HMPOBAHHUS
3emun // Teorpad. BectH. Mereopomorms. 2013.
Ne 1 (24). C. 77-86.

Hansen M. C., Potapov P. V., Moore R., Hancher M.,
Turubanova S. A., Tyukavina A., Thau D.,
Stehman S. V., Goetz S. J., Loveland T R.,
Kommareddy A., Egorov A., Chini L., Justice C. O.,
Townshendl J. R. G. High-resolution global maps
of 21st-century forest cover change // Science.
2013. V. 342. P. 850-853.

Lassig R., Mochalov S. A. Frequency and characteristics
of severe storms in the Urals and their influence on
the development, structure and management of the
boreal forests // For. Ecol. Manag. 2000. V. 135.
P. 179-194.

Potapov P. V., Turubanova S. A., Tyukavina A., Kry-
lov A. M., McCarty J. L., Radeloff V. C., Han-
sen M. C. Eastern Europe’s forest cover dynamics
from 1985 to 2012 quantified from the full
Landsat archive // Rem. Sens. Environ. 2014,
V. 159. P. 28-43.

R Core Team. R: A language and environment for
statistical computing. Vienna: R Foundation for
Statistical Computing, 2012. http://www.r-project.
org/

CUBUPCKUM JIECHOM XYPHAJL Ne 4. 2016



Ocnosnple maxkcayuortnsvle xapakmepucmuxku nospeofcdeHHblx ypacanHbviMu eempamu HacaxscoeHutl 8 NOO30He 10JCHOI. ..

THE MAIN FOREST INVENTORY CHARACTERISTICS
OF THE STANDS DAMAGED BY HURRICANE WINDS
IN THE SOUTHERN TAIGA SUBZONE (KOSTROMA OBLAST)

I. N. Petukhov

N. A. Nekrasov Kostroma State University
I* May str., 14, Kostroma, 156961 Russian Federation

E-mail: xen8787@mail.ru

In June and July 2010 in Yaroslavl, Vologda and Kostroma regions, as a result of exposure to hurricane winds,
recorded several violations of extensive forest cover in the form of windfalls and windbreaks (Krylov et al., 2012;
Petukhov, Nemchinova, 2014). Retrospective analysis on the basis of remote sensing data for the period 1984-2011"s
was conducted. It showed, that among the 21st dedicated mass windfall within the Kostroma region and border areas,
windfall July 2010 is unique in the magnitude of the total area of disturbed forest cover. According to our estimates,
derived from the analysis of remote sensing (RS), its area was more than 60 thousand Ha, which is four times the
average annual area of clear felling, in particular, in the Kostroma region (Petukhov, Nemchinova, 2014). In addition
to determining the areas of windfall violations of forest cover, based on forest inventory data and remote sensing
data analyzed taxation characteristics of forest stands affected by the impact of the seven gale-force winds within
the territory of the Kostroma region. The analysis revealed the following trends in hurricane-force winds damaged
trees: for parameters such as completeness, forest type and site class is observed relatively uniform stands hurricane
wind damage; I.e., we have not found an association between the degree (probability) of forest stands damaged data
and taxation values data. An exception is the age, height, and in some cases, the predominant species plantations.
Plantations dominated by spruce in the stand proved to be somewhat less, but with a predominance of pine — more
resistant to hurricane winds, compared to other tree species. Selectivity is also observed for breach of stands older
than 40 years and a height of over 16 meters, which is possibly related to the morphological and physiological
features of the trees of a given age and height.

Keywords: massive catastrophic windfall, forest inventory and remote sensing data, southern taiga subzone,
Kostroma Oblast.
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