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Mo ieiMpoBaHKe NPOIECCOB Pa3BUTHSA U Aerpajaliu JIeCHbIX
3KOCHUCTEM

C.A. Uan® O.A. ITyzanoBa®

Bpatckuii rocynapcTBeHHbINH yHUBepcuTeT, yi. Makapenko 40, bparck, Poccust
aschzan@rambler.rﬂpuzanova-olga@rambler.ru
Crarps nocrynuna 2.04.2015npunsta 5.05.2015

Jleca bpamckozo pationa u eopoockue neca bpamcxka — xkpynnoeo npomviuinennozo y3na Bocmounoii Cubupu — ucnvimoisaiom
6030elicmaue MANCENbIX MEMAanlo8 U OpY2UX 3aepA3HAIOWUX Gelujecms, KOmopble Nonaoam 6 ammocgepy 6 pe3yibmame OesmenbHo-
cmu aniomMuHUe8o2o 3a800a U 1eCONPOMbIUIECHHO20 KOMNAeKCa. M3-3a O1U3K020 83AUMHO20 PACNONOICEHUS NPOMBIUTEHHBIX UCHOY-
HUKO8 NPOUCX00um nepemeuusanue novlie2a308blx 8bl10pocos, Ymo 3ampyoHsem onpedenenue 00U Y4acmus Kaxic0020 npeonpusmus
6 302PA3HEHUU NPUPOOHOIL Cpedbl. Boi6pochl 8peOHbIX Belyecms, He PACCeusascb, NePeHOCAMcs Ha 6obULIe PACCMOSHUSA, CO30A8As HA
voanenuu 0o 50 km 6onee 8vlcoKUe KOHYEHMpayuu npuMecell, 4em 601U3U om UCMOYHUK08 3azpssnenus. Haubonee nodeepoicetvl 603-
Oelicmeuio npoMbIULIEHHbIX BbIOPOCOB XBOTiHbIE NOPOObL, CIOJICHAS IKON0UYeCcKas obcmanoeka 6 paiione bpamcka npugena k yceixa-
Huio necos Ha niowadu ceviute 100 moic. ea. I[1o0 enusHuem OMumenbHo20 6030elicmaus NPOMbIUIEHHBIX bIOPOCO8 HAPYUAEMCS KOP-
PensyUs MenHcOy 8bICOMOU U OUAMEMPOM COCHOBbIX HACANCOEH UL, NpU KOMOopoll ux evicoma Ha 1,5—2m menviue, uem y Henospeicoe-
HbIX Oepegves. TIpumenenue kauecmgeHHOU OYeHKU JIeCHbIX IKOCUCTEM, OCHOBAHHOU HA KOHMpoe U yyeme peakyuil opesecHoll pac-
MUMENbHOCIU HA 8030€UCMEUe IKOLOSUUECKUX (haAKMOPO8, NO3OIUNO ONpedenmb haKkmopsl, IUAOUUE HA HCUSHECHOCODHOCMb Jlec-
HbIX 0102e0yeH0308. TIP02HO3 IMUX pearyutl 3a8Ucum om XapaKmepd, nPoOOIAICUMETbHOCIU U UHIMEHCUBHOCTU 8030elCMBUsS. AHMPO-
nozenHvlx pakmopos oxpyaicaroujell cpedvl. Ha ocnosanuu mmoconemmnux nabmooenuil 3a opesocmosmu 6 paiione bpamcka mooicno
coenamu 861600 0 CHEYUPUUHOCTU 0e2padayull COCHOBbIX HACAICOHULl, NOO KOMOPOU NOOPA3YMe8aromcs 0xeam 6onbuux niowjaoet
npoyeccamu ociadaenus oepegves, ycyeyonenue 8030elicmaus 8PeOHbIX NPOMBIULIEHHBIX 8blOPOCO8 KIUMAMUYECKUMU YCAOBUAMU U
npeobnaoanue 8 cocmage HACANCOEHULl MATOYCMOUYUBLIX XBOUHBIX NOpoO. Bvicokoe codepaicanue meepovix ¢hmopudos oxasvigaem
cunvhoe yernemaiowee gozoeicmsue Ha opegocmou (npuuem, npu CyMMapHoMm 6030eicmeul Opyeux (axmopos ompuyamenviolil ¢-
exm 3nauumenvHo YCunueaemcs). 3agUcUMoCnib Medcoy Gmopudamu U MaKCayuoHHbIMU NOKA3AMENAMU NOOMEEPICOAem CyWec-
8eHHOe GIUAHUE 3a2PA3HEH U PMOPUOAMU HA JHCUZHECHOCOOHOCMb OPeBOCMOes.

Ki1ioueBble ¢/10Ba: COCTOSHHE IPEBOCTOEB; MPOMBIIIICHHBIE BHIOPOCH; (h)aKTOPHBIN aHATN3; 30HBI 3aT PSI3HCHHSI.

174



Cucrembl. Merozst. Texuonoruu. C.A. Wkan n 1p. Moznenmuposanue nporeccos ... 2015Ne 2 (26) p. 174-183

Modeling of development and degradation processes for forest
ecosystems
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Forests of the territory around the city of Bratskve become the object of research. Bratsk beltmdsrge industrial hubs of
Eastern Siberia. There are Bratsk Aluminum Plard &natsk Timber Industry Complex on its territoAs a result of their activity,
large volumes of the dust containing heavy metats@her polluting substances are released intoattneosphere. Because of a close
arrangement of industrial sources dust emissiorsraixed with each other that complicates determgimirshare of each enterprise in
environmental pollution. Emissions of harmful sabses are transferred to long distances withousigiting, creating sometimes
higher concentration of impurity than near themaatistance up to 50 km from the enterprises. Comifeare subjected most to impact
of industrial emissions. Difficult environmentaiusition near Bratsk has led to drying on the arearol00 thousand hectares. Under
the influence of long impact of industrial emissi@orrelation between height and diameter of pila@tings is broken. Height of such
trees is less, than height of the intact ones up%e2 m. By using qualitative assessment of f@essystems based on monitoring and
recording the reactions of forest vegetation toiemmental factors, it is possible to determine fletors that influence on the viability
of forest ecosystems. The forecast for these mractiepends on the nature, duration and intensityam-made environmental factors.
On the basis of long-term observations of the tos&nds in the Bratsk region, it is possible toadade that there is a specificity of
degradation of pine plantations, which refers te ttoverage of large areas of the process of weakethie trees, aggravating the im-
pact of harmful industrial emissions and climatanditions and the prevalence of low stability treesong conifers. High solid content
of fluoride (and, at a total impact of other factpthe negative effect is greatly enhanced) hamgtmhibitory effect on the stands. The
relationship between fluoride and taxation indicesifirms a significant impact on the viability bfdride contamination stands.

Key words. condition of forest stands; industrial emissiomgtdrial analysis; pollution zones.

Beenenue. OOBEKTOM HCCIIEIOBAHUS SIBIISIOTCS TOPOJI-
ckue Jsieca r. bparcka u neca bparckoro paiiona, ¢opmu-
pyrouecss B YCIOBHUSX HPOMOJKUTEIIBHOTO M UHTEHCUB-
HOI'0 TEXHOT€HHOTO 3arpsi3HEHUSL.

BpaTck — 3T0 KpymnHBI NpOMBINIIEHHBIN y3e1 Boc-
toyHoii CuOupu. Ha Tepputopmu ropoaa pacrioyoKeHbl
AJIOMHUHUEBBIN 3aBOJ] U JIECOIPOMBIIUIEHHBIN KOMIUIEKC, B
Tpolecce eSATEIEHOCTH KOTOPBIX B aTMOC(epy BBHIOpACHI-
BalOTCs OONbIIMe O0BEMBI IBIIH, COACpPXKAIICH TsDKEIbIe
METaJIIbl U JIpYTue 3arpsi3HAIONIME BEIIeCTBAa. BBICOKMIA
YPOBEHb 3arpsi3HEHUs] aTMOC(epbl IO3BOJISIET OTHECTH
Bparck k unciy Hanbosee 3arpsi3HeHHBIX TOpooB Poccun.

CrnoxHas 9KoJorudeckas o0OCTaHOBKa B paiione bpart-
CKa TIpUBEJIa K YCBIXaHHIO JecOoB Ha ruromanu ceeie 100
ThIC. Ta. B mepBbIe rofbl ocie Mycka NpeANpUsSTH yCbl-
XaHUE HAaCaKJCHUI OBIJIO CBS3aHO C OCTPBIM M OBICTPBIM
OTpaBJIEHUEM JIEpeBLEB. B Hacrosiee BpeMs NPOUCXOJUT
IUIAaBHOE YBEJIMUEHHWE 30HBI YCBIXaHHS JIECOB, YTO 00y-
CIIOBJIEHO KYMYJSITUBHBIM JEHCTBHEM 3arpsi3HUTENEH U
MIOCTENEHHON NOTepell yCTOMUMBOCTH JIECOB B YCIIOBHUSIX
XPOHHYECKOI'0 OTpaBJIEHMS. 30HA IECHCTBUS BPEIHBIX BbI-
OpOCOB, BIMSIOMIMX Ha COCTOSHME HACaXJICHWH, COCTaB-
nsier 20—30KM OT MPOMBINUICHHBIX IIEHTPOB. [lJIst IPOrHO-
3UPOBAHUS CUTYallMH HEOOXOIMMBI AHAIM3 ITOTYYCHHBIX
pe3yNbTaToB W pa3paboTKa MaTeMaTHYECKHX MOJEIeH,
OTPaKAIOUIUX IPOLIECCHl PA3BUTUS U JErpajlaliiy JIECHBIX
skocucteM. OrnpeneneHsl (GakTopbl, BIUAIOMINE HA JKU3HE-
CIOCOOHOCTh  JIECHBIX ~ OmoreornieHo3oB. KauecTBeHHas
OLIEHKA JIECHBIX YKOCHUCTEM OCHOBAaHA HA KOHTPOJIE U yUeTe
peaxiuii IpeBeCHO! pacTUTENLHOCTH Ha BO3AEHCTBHE KO-
jorndeckux Qaxropos. [IporHo3 peaxkumii qpeBecHON pac-

TUTEJIBHOCTH 3aBUCHUT OT XapaKTepa, NPOJOJIKUTEIbHOCTH
Y WHTCHCUBHOCTHU BO3JICHCTBUS aHTPOIIOT€HHBIX (haKTOPOB
OKpYXalouei cpebl.

[porecchr 3T BechMa crielu(UIHBI, HA HUX OKa3bIBa-
I0T BJIMSIHUE KIIMMATUYECKUE, MOYBEHHBIE M JKOJOTMYe-
ckue (akTOpHI, OHU 3aBHUCHMBI OT HAMYUS U XapakTepa
MPOMBIIIJIEHHBIX 3arpsi3HUTENEH, OT KOHIEHTpaUUu IMpo-
MBBIOPOCOB B BO3/IyX¢C U ITOYBE.

MeTtoauka uccaenoBanusi. Meroanka pabor mpeny-
cMaTpHBaja KOMIUIEKC ITOJIEBBIX M JJAOOPATOPHBIX METO/IOB
JIECOBOJICTBEHHO-TAKCAIIMOHHBIX MCCIICIOBAHUH.

IMpo6usie mrommamu ([1I1) GbUTH 3aJI0KEHBI B CPEIHE-
BO3PACTHBIX, PUCHEBAIONINX U CIICJIBIX JIPEBOCTOSIX B CO-
orBerctBUM ¢ TpeboBanmsimu OCT-56-69-83. Jlecoso-
JICTBEHHO-TaKCAI[MOHHAS XapaKTEPUCTUKA HACAXKICHUH Ha
MPOOHBIX IUIOMIA/AX JaBAIACh HA OCHOBAHUH OOIICTIPHHS-
TBIX B JIECHOM xo3stiictBe meromuk [8]. Yuer mepesbes
OCYIIECTBIISUICSL 110 KAaTErOpHsIM COCTOSIHUSI Ha OCHOBE
HIKabl, npusegeHHod B CaHuTapHbIX npaBuiiax Poccuii-
ckoii ®enepamnn (2007 r1.): 1 — 310p0OBBIC IEpeBbs Oe3
NIPU3HAKOB ocjabieHust; 2 — ociabieHHble, CO ciIaboi
Q)KYPHOU KPOHOIA ¢ morepeit 1o 1/3 xBou; 3 — critbHO Oc-
na0ieHHble, ¢ aXKYPHOH KPOHOM, YKOPOUEHHBIM IPHPOC-
TOM, ychixanuem 10 1/3 Berseit u morepeit 2/3 xBou; 4 —
YCBHIXaloIye, ¢ CHIBHO aXypHON KPOHOH, YCBIXaHHEM [0
2/3 BerBeit, morepeii 6onee 2/3 xBou; 5 — cBexwuii cyxo-
CTOH, JIepeBbs, YCOXIINE B TEKYIIEM WM IPOIUIOM Bere-
TAIlMOHHOM TIEPUOJIE, C TEMHOHN wiu Oypoil xBoed; 6 —
CTapblIil CyXOCTOH, XBOM HET, KOpa U MEJIKHE BETOUKHU Hac-
THUYHO WJIH TIOJIHOCTBIO OITaJIH.

175





