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JlaHa OIlEHKa COCTOSIHUSI QHTAPCKUX JIECOB, aHAIHM3UPYIOTCSI OCOOCHHOCTH JIGCOBO30OHOBJICHUS B
JIPEBOCTOSX, HAPYUICHHBIX pyOKamMH u mokapamu. Ha ocHoBe nanmmadTHON KiaccuuKaimy uc-
crneayeMoro pervoHa Juist [IpriaHrapbst BBIIEICHO TPU TPYINbI JIAHAIIA(TOB, Pa3IHYArOIIUXCs O
XapakTepy JIECOBOCCTAHOBUTEIBHBIX CyKIeccril. [lokazaHo, 4TO MO/ BIMSHUEM CIUIONIHBIX PyOOK
BOJIOOXPAHHBIC U BOJOPEryIUpYoIre QYHKIUY MPHAHTAPCKHUX JIECOB pe3ko m3MeHstorcsa. Cpas-
HUTEIBHBIA aHAIIU3 JIECOYCTPOUTEIHHBIX MaTEPUAJIOB U THIPOMETCOPOIOTHUSCKUX JaHHBIX MOKa-
3aJ1, YTO THIPOJIOTHUECKUE MOCIEACTBHS PyOOK TITABHOTO MOJL30BAHUS ONPECIAIOTCS (JOHOBBIMHU
KIIMMaTHYIECKUMU TIapaMeTpaMHu U OCOOCHHOCTSMHE JIeCOOOPa30BaTENBHOIO Ipoliecca Ha BHIPYO-
Kax. B JKeCTKUX JIeCOPAaCTHTEIBHBIX YCIOBUSAX, KOTJa MPOIECCHI JECOBOCCTAHOBIICHUS 3aTATHBA-
IOTCSI, HA CIUIONIHBIX BBIPYOKAaX yCHJIMBACTCS BETPOBAas aKTHMBHOCTh, BO3pPACTAcT 3MMHEE HCIape-
HHE C MOBEPXHOCTH CHEra M CHIDKaeTcs cTok. [To Mepe 3apactaHus BEIpYOOK POU3BOJIHBIMU MEJI-
KOJIMCTBCHHBIMU HACAXKIACHUAMHU YCUJIHNBAIOTCA WX CHCTOAKKYMYJIMPYIOHIUC (PYHKHI/II/I 1 CTOK Ha-
YHHACT BO3PACTaTh, IPEBHIIIAs 3HAYCHUS TOJJOBOTO CTOKA Ha BOAOCOOPax, HE TPOHYTHIX PyOKOH.

KuaroueBsble cioBa: [lpuaneapve, 6bipyoKu, 60300H06ICHUE, 2UOPOTIOSUYECKULL PENCUM, 8000COOD,
600HbLI Dananc, ocadku, ucnapenue, peuHol CMox.

AHTpPOIIOTEHHBI TIPEeCC Ha JIECHBIE YKOCHUCTE-
MBI TMIPUBOJUT K HAPYHICHUIO BaXKHBIX Omocdep-
HbIX (YHKIUH JIeCOB, BKJIIOYas BOJOPETyJIH-
pyloliye U BOJOOXPaHHO-3aIIUTHBIE. MaciTaObl
U TIyOMHA TPOSBICHHS TaKWX HApYIICHH, a
Takke crienudurka BOCCTaHOBICHUS OnochepHbIX
(GYHKIMN JIECOB JOJDKHBI YUUTHIBATHCS TPU (Pop-
MHPOBAHUU CTPATErUi yCTOMYMBOTO yIIPaBICHUS
JecaMH ¥ CIy’)KUTh HWHIUKATOpAaMU COCTOSHUS
MPUPOAHBIX KOMIUIEKCOB. [loaTOMy OnHOM U3 ak-
TyallbHBIX MPOOJIEM OpTraHHU3aIMH YCTOHYUBOTO
MIPUPOIONOIB30BaHUSI HA SKOCUCTEMHON OCHOBE
SIBJIIETCS TOTy4YeHHEe OOBEKTUBHBIX OIEHOK IIO-
CJIEACTBHMI Jieconoyib30BaHusl. OIHAKO peruo-
HaJbHBIE OCOOCHHOCTH THIPOJOTHYECKUX IIO-
CIICICTBUH MOTYT TPOSIBIISITECS TO-Pa3HOMY B
3aBHCHMOCTH OT XapakTepa Jeco3aroToBoK u ¢o-
HOBBIX JKOJOTO-KIMMAaTHYeCKUX yciaoBuil. Oc-
BOCHHE JIECOB MPOMBIIIJICHHON 3arOTOBKOM Jpe-
BECHHBI HA TEPBBIX dTarax MPUBOIUT K yMCHbB-
IICHUIO OOIIeH JIECHUCTOCTU TEPPUTOPHH, 3aTeM
COINPOBOXKAAETCS POCTOM JOJIM MOJOJHSKOB U

YBEIMYEHUEM ILJIOMIAEH, 3aHAThIX MPOU3BOIHBI-
MU MEJIKOJIUCTBEHHBIMU HacaXJeHusMu. Pasy-
MEEeTCs, UTO TaKHE U3MEHEHUS! CTPYKTYPbI JIECHO-
ro MOKPOBAa CKa3bIBAlOTCA HA COOTHOIIEHHH OC-
HOBHBIX 3JIEMEHTOB BOJHOIO 0aiaHca — cymmap-
HOT'O UCIIAPEHMS U CTOKa.

3amaya maHHOW PabOTHl — MPOAHATU3UPOBATH
IrHaMuKy ctoka pek Hwxnero Ilpuanrapes B
CBsI3M C MacCIITaOHOW aHTPOMOTeHHOU TpaHCchop-
MalMen JIECHOrO MOKpPOBAa, HayaBIIEHCS BO BTO-
poi nnonoBuHe XX B.

PAMOH UCCJIEJOBAHUIA

Uccnenyemplii yuacTok OacceiiHa p. AHTapbl
npezcTasisieT yacTb CpeqHecCuOMPCKOro MIOCKO-
rOphbsl U XapaKTepU3yeTcs U3PE3aHHOM U Iepece-
YEeHHOU MOBEPXHOCTHIO 0€3 SBHO BBIPAKEHHBIX
BOJIOpa3JIebHBIX  BO3BBIIIEHHOCTEN. CpenHss
BbICOTA HajA yp. M. okoso 310 m. Knumar teppu-
TOPUU PE3KO KOHTUHEHTAJIbHBIN. CpeaHsis romo-
Bas Temneparypa sozayxa 10 —4.0 °C. B cpennem
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o TeppuTopuu BbiMamaeT oT 312 mo 355 mm
0caJKoB 3a roa. CHEXXHBII OKPOB Ha U3y4aeMOn
TEPPUTOPUHU yCTAHABIMBAETCS OOBIYHO B IIO-
cienHen aekane okTsaOps. Camoe paHHee 3ayera-
HHUE CHEra - Havajo OKTSA0ps, caMmoe MO3JHee -
KOHeIl epBOil Jiekaabl HOsIOpsi. BeicoTa cHexHO-
IO MMOKPOBA B FOT0-BOCTOYHOM YaCTH TEPPUTOPHH,
o yeBoMy Oepery AHrapel, B CpeIHEM HE Ipe-
BBIIIIAET 45 cM, a Ha TPaBOOEPEKbE TOCTUTACT
75 cm. TlouBBl N1I€pHOBO-TOA30JIUCTHIE, OypoTa-
€XHble, JEpHOBO-KApOOHATHBIE, IOA30JUCTHIC
WUTIOBUAJIBHO-TYMYCOBBIE, ITO30JIbI  IJIEEBBIE
TOpQsHBIE U TOP(PSIHHUCTHIC, TACKHBIE TOPQIHH-
CTO-IIEPETHOWHBIE BBICOKOTYMYCOBBIE HEOIJIECH-
Hele (Cpenusis Cubupsp, 1964). Ilponomxurens-
HbIE 3UMBbl U HU3KHE TEMIIEPATYpPhl BO31yXa CIIO-
COOCTBYIOT IITyOOKOMY TIPOMEP3aHHIO ITOYBEI.

OBBEKTHI 1 METO/IbI

UccnenoBanu BomocOopHbie Oacceiinbl [Ipu-
anrapbs. K ananusy Ot mpuBJIedeHBI (HOHIO-
BblE MaTepHasibl YTPABICHUS TUIPOMETEOPOIIO-
TUYECKON CITy>KObl — JaHHbIE MHOTOJIETHUX Ha-
OMIOZICHUH 32 CTOKOM Ha THAPOJIOTHYECKUX IOC-
Tax U aTMoc(epHbIMH OCaJKaMH Ha METEOCTaH-
nusax uccnexyemoro pernona (http://meteo.kras-
noyarsk.ru/), a takxe ¢akTHUECKUE TaHHBIC W3
JUTEPATYPHBIX HCTOYHUKOB. JITUTENBHOCTH psi-
OB HAOJIONEHWNA Ha OTOENbHBIX OOBEKTaX CO-
ctaBisier Oosiee 30 IET M BKIFOYAET TOIBI C pas-
JUYHOU THAPOKIMMATHIECKOW 0OCTaHOBKOM.

Jns aHanmu3a BO3pacTHOM U CYKIIECCUOHHOU
JUHAMHKHU JIECHBIX 3KOCHUCTEM IOcCie PyOOK u
[10’KapOB UCIOJIb30BAJIM JIECOYCTPOUTEIbHBIE Ma-
TEepHaJbl, TUTEPATypHbIE JAaHHbIE U PE3yJbTaThl
COOCTBEHHBIX HCCIEIOBAaHUNA B pa3IMYHBIX paii-
oHax [Ipuanrapes. MHoOrocnekTpaibHbIE H300pa-
YKCHHS MCIIOJIL30BANIA B KA4eCTBE KapTorpaduuec-
kol ocHOBBI B I'MIC mpu COBMECTHOM aHaJIU3€ C
MaHHLIMH Takcauu jgecoB B 50-x 1 90-x rr. XX B.
[Ipu mpoBeneHUM MapUIPYTHBIX M CTalMOHAp-
HBIX HCCIIEIOBAaHUN 3a OCHOBY MPUHIT METO]
TOTIO3KOJIOTUYECKUX MPouUiIeH, 3a10)KEHHBIX Ha
TUMIAYHBIX KIIOUEBBIX y4yacTkax. Ero mpumene-
HUE YyCTpaHseT CyObEKTUBHOCTh MOAOOPKHU
MpOoOHBIX TUIONIa/IeH, o0ecreynBaeT pernpes3eH-
TaTUBHOCTh BBIOOPKH M IIUPOKUU OXBAaT BCETO
pa3HoOOpa3usi  JECOPACTUTEIbHBIX  YCIOBHIA.
[IpoOHble mIOmMAAN 3aKIaAbIBaIM COIJIACHO 00-
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menpuHATEIM MetoaukaMm (MucTpykius. .., 1995;
Paboune npasuina..., 1979).

JluHaAMHKa J1eCHOT0 MOKPOBa HA BHIPYOKax.
Jleco3aroToBkM B AHIapCKOM PETHOHE SIBISIOTCS
Ba)KHBIM AHTPOIIOT€HHBIM (PaKTOPOM, BBI3BIBAIO-
IIUM [IUPOKUHM CHEKTP COLUAIbHO-3KOJIOTHYEC-
KHX TOCJEICTBUN — OT U3MEHEHUs cpelbl O0uTa-
HUS JUKUX KUBOTHBIX N0 TpaHC(HOpPMAIUU TH-
POJIOTUYECKOTO PEeXHMMa PEK M KauecTBa BOJBI.
HeratuBHble MOCNENCTBUS CBENEHHUS JIECOB B
MEPBYIO ouepe/lb 00YCIOBIEHBI NMPOCTPAHCTBEH-
HO-BPEMEHHOW HEPaBHOMEPHOCTHIO JIECOMOIb30-
BaHMs, KOHIEHTpanuend pyOoOK B YIOOHBIX MIJis
JIECOMTPOMBIIIJICHHBIX MPEATNPUATUN MecTax, Kak
MpaBWJIO, YK€ 3aTPOHYTHIX MPEALIECTBYIOIIEH
XO3SIICTBEHHON JESATENBHOCTHIO, DKOJIOTUYECKUM
HECOBEPLICHCTBOM TE€XHOJIOTHH JIECO3arOTOBOK.

AHanu3 J1ecOyCTPOUTENbHBIX MaTEePUAIOB TMOKa-
3aJ, 4TO 3a MOCJIEAHUE aecaTuieTnss XX B. B pe-
3yJIbTaTe XO3SMCTBEHHOTO WCIIONB30BAHUS JIECOB,
BO3JICHCTBHS TIOKAPOB M OMOTHYECKUX (HaKTOPOB
necHoi mokpoB [lpuanHrapes mpeTepren 3HAYU-
TeNbHYI0 Tpanchopmaruio. B Havane 60-x rr. mmu-
POKO TMPUMEHSIINCH CIUIOIIHBIE KOHIIEHTPUPOBAH-
Hble pyOKH, nocturmme K 1990 r. oovema Oornee
10 M M°. CormacHo npuBeaeHHbIM TaHHbIM (Co-
KOJIOB | Jp., 1994), k 1988 r. miomaas BeIpyOOK B
[Tpuanrapee yBenuumnach B 2.4 pa3a mo cpaBHe-
Huto ¢ 1966 r. 3a 3TOT mepuoa CILIOUTHBIMU PYO-
KaMu TiporzieHo okono 500 ThIC. ra, B TOM 4YHCIE
BbIpyOs1eHO 350 ThIC. ra COCHOBBIX HACAXKICHHH.

BceneactBue TOro 4To OCHOBHBIE MAacCHBBI CO-
CHOBBIX JIECOB B OacceliHe AHrapbl MpOWIEHBI
pyOkamu TJIaBHOTO MOJIb30BaHus emie B 60-x IT.,
B HACTOSIEE BPEMsI OHU NPEICTABISIOT COOOM
MO3aUKy JIECOBOCCTAHOBUTEILHOTO TpoIecca ¢
MUPOreHHBIMU BapUaHTaMu MoJoHsAKOB. Coxpa-
HWINCHh TOJBKO MPHUPEYHbIE KOPEHHBIC APEBO-
cTOM, a Takke ydacTku Ha ynaimeHuu 100 km u
6osee oT AHrapsl.

ConuanbHO-3KOHOMHUYECKHM Kpusuc B Poccun
B Havane 90-x rr. XX B. MpUBEN K COKPAILICHUIO
00BEMOB 3arOTOBKH JPEBECHUHBI, HO B MOCJIEIHNE
roapl OHM HayaldM TOCTENEHHO Bo3pacTarh. B
CBs3M C co3maHueM B IIpuaHrapbe KpymHBIX Je-
peBOOOPa0ATHIBAIOIIUX ~ KOMOMHATOB  CJEIyeT
OXKUJAaThb OYEPENHOI0 dTala aKTHBMU3AIUM 3aro-
TOBKHU JIPEBECUHBI B 3TOM PErHOHE, Jieca KOTOPO-
ro Y€ TpeTeprenu CuibHble HapylleHus. B
koHIle 70-X IT. KpynmHOMacITaOHble pyOKH Hava-
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Juch Ha ckioHax Exuceiickoro kpsoka B [Ipuenu-
CEHCKOM JIECOPACTUTENBHON MPOBUHLINM, TIE BbI-
pybamuce muxtoBbie apeBoctou [V-III kmaccos
OoHHMTETa, 3C€JIEHOMOIIHOW M  Ppa3HOTPABHOMN
rpynmnbl TUIOB Jieca. B Hacrosiee Bpemst pyOku
MEePEMECTUIIUCh HAa BEPXHHE YaCTU CKJIOHOB M HA
BOJOpa3eNbl, TJe MpeodsiaaloT JUCTBEHHbIE U
CMElLIaHHbIe Jieca. JIeCHOM NOKpPOB CHIIBHO Ha-
PYILIEH U MoXapaMu MOCIeIHUX JIeT.

ITo pe3ynbraram kocmuueckoi cbemku 2002 T.
U JaHHBIM 1U(POBOM TOMOKApPTHI MaciiTadba
1 : 200 000 ompeneneHa cTeNneHb HAPYIIEHHOCTU
JecOB pyOKamMHu W TOXKapaMH Ha BOJOCOOPHBIX
OacceiiHax MPUTOKOB AHTrapbl BTOPOTO MOPSAIKA.
[Ipoananm3upoBano 28 BOJOCOOPOB TUIOMIAILIO
or 20 mo 50 km?, 16 BomocbopoB — oT 50 mo
100 km? u 8 — 6omee 100 km? (Bypenuna, 2005).
g pex, UMerIuX MIomaas Bogocbopa ot 20
1o 50 kM?, HapyIIEHHOCTh BBIpyOKamMH M MOXka-
pamu coctaBuia ot 30 no 50 % ot miomaau Bo-
nocbopHoro Oacceitna. Ha cBexwe BhIpyOKH U ra-
pu npuxoautcst 5—10 % ot momaau BogocOopos,
ocTajbHas IUIOMIAAL — MO MoJoAHsIKaMu. Jlecuc-
TOCTh OCTQJIBHBIX BOJOCOOPHBIX OacceiiHOB B
2002 r. cocraBmana 80-85%. Ha wmonomHsaxu
npuxoautcs oT 10 1o 15 % ot mnomaau BogocOo-
pa, Ha CBEeXUE BEIpYyOKH U rapu — He Ooree 5 %.

BrisiBneHHBIE 3aKOHOMEPHOCTH B CTPYKTYpE U
TUHAMUKE TaexkHbIX JiecoB [Ipuanrapbs (Coxo-
J0B U 1p., 1994) mo3BOdMIM OLIEHUTH CTENEHb
HapyIIEHHOCTH aHTapCKUX JIECOB M MPOAHAIN3H-

poBaTh OCOOCHHOCTH JIECOBO30OHOBIICHUS B JIpe-
BOCTOSIX, HApyIICHHBIX PyOKaMH U IOXKapaMH.
Ha puc. 1 nokaszanbl ocpelHEeHHbIE JaHHBIE O Ha-
PYILIEHHOCTHU JIECOB IO OCHOBHBIM Ipeo0Iaaro-
UM [TOpOAaM JUisi AHFapCKOTO PETHoHa.

K aHTpOmOreHHBIM JiecaM OTHECEHBI HacaX-
JI€HUs, BOSHUKIINE B HCTOPUUECKOM IPOMEKYT-
Ke BPEMEHHU B pe3yJibTaTe Kak pyOoK, TakK M Jiec-
HBIX MOXKApOB BCIEICTBUE ACATEIBHOCTH Yel0-
Beka. Kak cremyer W3 amarpaMmbl, Ha MEPBOM
Mecte 1o HapymeHHocTu (6onee 40 %) cocHo-
BbIe jieca [Ipuanrapes, Ha BTOpOM — MUXTOBBIE U
JVCTBCHHUYHBIC.

Pe3ynbTaThl 1€COBOICTBEHHBIX HUCCIIEIOBAHUN
B [Ipranrapre CBUIETENBCTBYIOT O TOM, YTO IPO-
[[ECC BO30OHOBIICHHS CIUIONIHBIX BBIPYOOK 00Y-
CJIOBJICH B TIEPBYIO OYepeb JIECOPACTUTEILHBIMHU
ycnosusmu (Coxonos, @apbep, 1999). B cocho-
BO-JIMICTBEHHUYHBIX JIECaxX, POU3PAC-TAIOUINX Ha
JIECCOBUJIHBIX M TOKPOBHBIX CYTJIMHKAX, BO300-
HOBJICHHE BBIPYOOK MPOTEKAET, KaK MPaBUIIO, de-
pe3 CMEHY MOpOJ, U BHIPYOKH B 3THX YCIOBHSIX
BO30OHOBIISIIOTCA  TIPEUMYIIIECTBEHHO Oepe30il.
Bo3o6HoBneHuEe BBIPYOOK B CBETIO-XBOMHBIX Jie-
cax, MPOAYLUMPYIONIMX Ha TECYaHUKax, Tydomnec-
YaHHUKaX, CYNecsx U MeCKax B CPEeIHEH U I0KHOU
Taire, MOATANWrEe U JIECOCTENHU, TPOUCXOJUT B OC-
HOBHOM 0€3 CMEHBI TIOPO/I.

[Tponiecchbl 1€COBOCCTAaHOBIEHHS Ha BBIpyOKax
B THMXTOBBIX APEBOCTOSIX M B COCHOBO-JIUCTBEH-
HUYHBIX JIECaX 3HAUYUTETHHO OTIn4aroTcs. Ha BbI-
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Puc. 1. CootHomenue miuomianeil [Ipuanrapes, 3aHATBIX €CTECTBEHHBIMU U HApYIIEHHBIMH JPEBOCTOSIMH.
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pyOKax B MMUXTadax MO MCTEYCHHH FOBCHHIJILHOTO
neprosia GOPMHUPYIOTCS CMEIIAHHBIE HACAKICHUS
W3 COXPAaHEHHOTO TEMHOXBOWHOTO MOAPOCTa H
JUCTBEHHBIX MOPOJ (TIaBHBIM 00pazom Oepesbl).
[Tocnenyromee BO30OHOBICHUE MTUXTHI HAOIIOAA-
€TCSl TOJIbKO Ha MUHEPAIM30BAHHBIX y4acTKax C
HE3HAYMUTEJIbHBIM YIUIOTHEHHEM TOYBBl. MoJio-
7l0€ TIOKOJICHHE Jieca Ha BBIpyOKax Mo Oosbliein
yacTu Hexu3HecrocoOHo. [Ipuumna 3TOTO 3a-
KIIFOYAeTCs B MEXAHUYECKOM MOBPEKIACHUH CO-
XPaHEHHOTO XBOWHOTO TMOJPOCTa M TOPOCIEBOM
MIPOUCXOXKACHUU MTOIPOCTA JIUCTBEHHBIX MOPO/I.

KonmdecTBo COXpaHEHHOTO MOAPOCTa C ToIaMU
YMEHBIIAETCs 32 CUET BBINAJACHUS HEOIaroHaIex-
HOM €ro 4acTu M3 CTapliuX BO3PACTHBIX TPYIII.
OxoHuaTenbHBIN pacnaj HacaXaeHus, CHOPMHUPO-
BAaHHOTO M3 JINCTBEHHBIX MOPOJ M COXPAHEHHOTO
noapocra, 3aBepmutess K 100-120 romam. 3arem
MIPOUCXOUT CMEHA TIOKOJCHUH M (hopMHUPYeTCs
HOBBIH JIPEBOCTON W3 MOJIPOCTa MOCIEAYIONIErO
BO300HOBJICHHS.

Ha ocHoBe nanamadTHON Kiaccupukanuu
ucciueayemoro peruona ans Ilpuanrapes Bbljie-
nero (Papbep u ap., 1995) Tpu rpynmsl naHi-
madToB, Pa3IUYAOIINXCS IO XapaKTepy Jieco-
BOCCTaHOBUTENBHBIX CyKIIECCHI:

1. JlJanmmadTel ¢ BBICOKOMHTEHCUBHOW CMe-
HOM KOpEHHBIX JIECOB Ha MPOU3BOJHBIC MOCIE
BO3JICMCTBUSI Ha HUX JIECHBIX MOXApPOB U CHUOUP-
ckoro menkonpsana. CMeHa TEeMHOXBOWHBIX Jie-
COB HA MEJKOJHMCTBEHHBIC MPOUCXOIUT Ha 65—
95 % mutomaau A1aHHOM KaTeropuu JaHaadToB.

2. JlanmmadTel €O CpEeIHEUHTCHCUBHOW CMe-
HOM KOPEHHBIX MOpOJA Ha mpousBogHble. K HUM
OTHOCSITCSl TIPUPOIHBIE KOMIUIEKCHI CO CBETJIO-
XBOWHBIMU JIECAMU, TIPOU3PACTAIOIIUMHU HA JIECCO-
BUJIHBIX M TIOKPOBHBIX CyrimHKax. CMeHa JUCT-
BEHHHUYHO-COCHOBBLIX U COCHOBBIX JIECOB Ha CMe-
IIAaHHBIE COCHOBO-OEPE30BBIC IMPOUCXOIUT HA
80 % mmomaay naHAmAadTOB JTaHHOTO THIIA, 3a-
TPOHYTHIX pyOKaMU TJIaBHOTO MOJIb30BAHMUS.

3. JlanmmadTel co cnaboil cMEeHOW KOPEHHBIX
MOpOJT Ha TTPOU3BOIHbIE. OHU TIPECTABICHBI JIUCT-
BEHHHYHO-COCHOBBIMH U COCHOBBIMH JIECAMH,
pPa3BUBAIOIIMMUCS Ha TECYaHHKax, Tydorecya-
HUKaX, CYNecsix M TecKaX B CpeqHEell M I0KHOU
Taure, moaTanre U Jecocrenu. Ilocne BHENTHMX
Bo3zeiicTBuil Ha 80 % mutomanu STux naHamad-
TOB KOPEHHBIE JieCa BOCCTAHABIIMBAIOTCA 0e€3
CMEHBI TIOPO/I.
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JAuHamMuka cToka pek OacceilHa AHrapbl,
BBI3BAHHAS NPUPOAHBIMH M AHTPONOT€HHBIMHU
dakropamu. VccienoBaHusaMm ruipoOrHyeCKux
MOCTIEICTBUI HAa BOJOCOOpAx MOCHE MPOBEICHHUS
IIPOMBIIIICHHBIX BEIPYOOK B AHIApCKOM PETHOHE
nocBsiieH psg pador (Jlebenes, 1980; Jiebenes u
np., 1984; bypenuna, Onyuns, 1999; OnyuuH,
Bypenuna, 2000; Onyuun u ap., 2007; Onuchin
et al., 2009). CorinacHo JaHHBIM 3THX aBTOPOB, B
HauOoJbIIeH CTENEeHW BBIPYOKHM BIHSIOT Ha H3-
MEHEHHUE CE30HHOH CTPYKTYphl CTOKa. AHaIu3
BHYTPHUI'OJIOBOTO pacHpezieNieHHs] CTOKa Ha HEKO-
TopbIX BojocOopax Ilpuanrapps mnokaszan, 4TO
IIpU BBIPYOKe JIECOB Ha OOJIBIIMX IUIOMIAIAX MPO-
HCXOJUT TepepaclpesieieHue CTOKa 3a CUeT yBe-
JUYEHUs] TIOBEPXHOCTHOM COCTaBIIAIOIIEH M, Clie-
JIOBaTEJIbHO, JTOJM BECEHHEro CTOKa. boiee KOHT-
pacTHO 3TO BBIpAXEHO Ha BojocOopax, rae mpo-
BE€JICHbI KOHLIEHTPUPOBaHHbIE PYOKU Ha OOJIBIINX
wiomazsax. Ha pekax ¢ miomaaso Bogocoopa 4—
5 TBIC. KM’ M C IUTOIIA/IbI0 CBEKHX BHIPYOOK OKO-
10 1 % ot miomaau Bogocoopa oTMedaeTcs yBe-
JTWYeHne BeceHHero croka Ha 5—-7 %. Ilpu BbI-
pyOke 40—45 % necoB Ha BoocOOpax, UMEIOIIUX
mwiom@aau 1-1.5 Teic. KM?, 3TOT MOKa3aTeiab yBe-
nnuuBaercs Ha 10-20 %. Ha HeGonpmmx pekax,
TaKMX Kak Y>KeT, IUIomagb BOA0COOpa KOTOPOi
meHee 300 kM2, J0IsA BECEHHETO CTOKa ITOCIIe
pyoxu moxet gocturatb 70-90 %.

M3MeHeHHs B NPHUXOJIHBIX U PACXOJHBIX CO-
CTaBJISIFOIIMX BOAHOIO OajaHca MOCie CIUIOMIHBIX
pyOOK Takke OTpaKaloTCs Ha pacHpeesIeHUH
CTOKa IO BOJOHOCHBIM TOPU30HTAM. YHHUUYTOXKE-
HHUE JPEBECHOI0 MOJI0ra, KOTOPhIA IepexBaThiBa-
et 1o 40 % ocankoB, MPEAONpPENLISIET ropas3ao
Oosblilee TOCTYIUICHWE BJard Ha IOBEPXHOCTh
MIOYBBI, YTO B KOMIUIEKCE C HApyLICHUEM JIECHOU
MNOJCTUIKA M YXYJIIEHHEM BOAHO-(PU3HUECKUX
CBOMCTB IOYBBI BBI3BIBAET PE3KOE YBEIUYEHUE
CKJIOHOBOTO CTOKa KaK B IEpPUOJ CHErOTasHMUA,
TaK U BO BpeMs JUBHEBBIX A0xaeH. [Ipu BoipyOke
10-50 % necoB Ha BOAOCOOpax CKIOHOBBIN TO-
BEPXHOCTHBIN CTOK yBenuuuBaetrcss Ha 10-20 %,
r71yOOKHI MOA3EMHBIM CTOK CHI)KAETCS Ha TaKylo
xe BenuuuHy. B Ilpuanrapee Ha BomocOopax
CPEIHMX peK IPU IUIOIIAIN CBEKUX BBIPYOOK OT
3 1o 10 % mpoucxoauT yBEIWYEHUE JIOJIM CKJIIO-
HOBOT0 cTOKa OT 2 o 7 %. OTMedaeTcss Takxke
CHID)KEHHE CTOKAa HMKHUX BOJOHOCHBIX TOPHU30H-
ToB Ha 10-20 % Ha Tex pekax, BOJ0OCOOPBI KOTO-
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Tabauna. Mopenu rogoBOro CToka BOIOCOOPHBIX OacCeHHOB IPUTOKOB AHTapHI

Peka YpaBHeHue R’ G F
TaceeBa Y=-4958+609InX.T75+ 1983 In X, Y,/(ts+ t; + 5) + 1.22 X A, +11) 045 | 248 | 155
Yanober Y=41.9+0.0054 X, T + 0.23 X, X,/ tst; 0.50 | 26.2 | 20.8
Hpkuneea | ¥Y'=1150.0+0.103 Tg, (X; —11.5) +0.202 X, X,/ tst; — 1.03 Tgp — 8.64 X, 0.51 | 258 | 93
Mypa Y=910-13T5+13T5u—-53t+73t0+1.88t, +325X,/(t, +11)-035%, | 053 | 143 | 5.8
Kapabyna Y=582+0.121 X. X;/(tst7) + 0.54 t5 (1, + 11) - 0,5 T, 046 | 15.8 | 12.1

Ipumeyanus. Y — ronoBoit CTok, MM; Y, — F0J0BOI CTOK IMPEABIAYIIETO IoAa, MM; X, — BETMYMHA TBEPABIX aTMOC(HEPHBIX
OCaJIKOB IIO JAHHBIM OJIM>KalIIed METeOCTaHUMH, MM; X, — IOJI0Bas CyMMa arMOC(EPHBIX OCAIKOB 10 JAHHBIM OJMKai-
IIEH METEOCTAHLMHU, MM; #5 7 — CPEJHEMECAYHAs TEMIIEPAaTypa BO3/lyXa B MAe U MIOJIE€ COOTBETCTBEHHO; #; — CPEJAHETO0Bas
TeMIlepaTypa Bo3ayXa; X; — BEJIMUMHA JKUJKAX aTMOC(EPHBIX OCaJKOB IO JaHHBIM OJVDKaiIed MEeTeOCTaHIMU, MM; fy —
CpeqHeMecsYHas TeMIepaTypa Bo3ayxa B ceHTs0pe; Tg— BpeMs (roasl XX B. B uHTepBaje oT 60 o 84, no 1960 r. Tgy = 60
const, mocie 1984 r. Ty = 84 const); Ty, — Bpems (rogsl XX B. B uHTepBaje oT 62 g0 80, no 1962 r. Ty, = 62 const, mocie
1980 r. Ty, = 80 const); Ty; — Bpemst (roasl XX B. B mHTEpBaie oT 67 1o 84, mo 1967 r. Tg; = 67 const, mocne 1984 1. Tg; =
84 const); 775 — Bpems (Togpl XX B. B uHTEpBaie oT 75 10 99, no 1975 r. T75 = 75 const); Tgq — BpeMms (roapl XX B. B UH-
TepBaine oT 84 mo 99, no 1984 r. Tyy = 84 const); Tge — BpeMs (romsl XX B. B mHTEpBaje oT 86 mo 99, no 1986 1. Ty =
= 86 const); R* — k03 BUIHEHT MHOKECTBEHHO# AeTepMuHaiyy; G — CTaHAapTHas omMOKa ypaBHeHus; F — Kputepuit

®duiepa.

pBIX mpoiiaeHsl pyokamu Ha 20—65 % (JIebenes,
1980; JleGenes u ap., 1984).

Ha BogocOopax, mNOYBEHHO-PACTUTEIILHBIN
KOMITJIEKC KOTOPBIX IPETEpIICBACT aHTPOIOIEH-
HbIE M3MEHEHUS, Jake MPH OJUHAKOBBIX THAPO-
KIMMaTHYECKUX YCIOBHSX MEHSETCS TEHE3HC
dopmupoBanus croka (Onuchin et al., 2006). Kax
MOKa3aJM Halld MCCIICAOBAHUS, Ha BOJOCOOpax
pek OacceliHa AHrapbl 3T U3MEHEHHUS COBIMAaJa-
0T C HayajioM MaclTaOHbIX pyOOK TJIaBHOIO
MOJIb30BaHMA, a TaKXKE CO BPEMEHEM (OpPMHUPO-
BaHUS TPOW3BOJIHBIX JIMCTBEHHBIX MOJIOIHSKOB
Ha BBIpyOKax.

B pesynbrate 00pabOTKH METOJOM MHOXKECT-
BEHHOTO PErpecCHOHHOr0 aHaim3a (JIbBOBCKUIA,
1988) maHHBIX O OcCaJKaM, TEMIEPaTypHOMY
PEKHMMY, TOZIOBOMY CTOKY PEK W MaTepHajoB Jie-
COYCTpOICTBA 3a BpeMeHHOU uHTepBai ¢ 1952 mo
1999 rr. (Pecypcbr..., 1967; http://meteo.krasno-
yarsk.ru/) uIst KaKI0ro U3 BOJOCOOPHBIX Oacceii-
HOB TIOJIyYCHBI YpPaBHEHHs, OTpPaKaloIlue 3aBH-
CHUMOCTh TOJIOBOTO CTOKAa OT KOMIIJIEKCA THUAPO-
KJIMMaTHYECKUX MapaMeTpPOB W BPEMEHU Hadaia
MaciTabHbIX pyOOK Ha BomocOopax (cM. Tadur.).

AHanu3 THIPOJIIOTHYECKHX MOJeNeil CcBuje-
TEJIICTBYET O TOM, YTO MX T'OJIOBOM CTOK JOCTO-
BEPHO CBS3aH C KOMIUIEKCOM THAPOKIMMAaTHYE-
CKMX TIapaMeTpOB M BpeMeHHBIM (pakropom. [o-
JIOBOW CTOK BCEX PEK BO3PACTaeT C YBEINYCHHEM
aTMOC(EpPHBIX OCATKOB U CHHKACTCS C POCTOM
MIOJIBCKUX, a JIJIsl IEPBBIX YETHIPEX PEK — U Mak-
CKHX TeMmmepatyp Bo3ayxa. s aByx pek — Ka-

pabynsl 1 Mypsl — yBEJIHMYEHHE TOJIOBOTO CTOKA
CBS3aHO TaKXK€ C POCTOM CEHTSIOPHCKUX TEMIIe-
paTtyp BO3AyXa, 4YTO KOCBEHHO CBHUJIETEILCTBYET O
TOM, 4TO B (JOPMHUPOBAHUU CTOKA ITHX PEK OIpe-
JIeJICHHOE y4acTue MPUHUMAET MEP3JI0THAsI Bara
NEPUOINYECKH OTTAaWBAKOUIUX BEPXHHUX TOPU30H-
TOB TIOYB.

ComnpspKeHHBIM aHaIu3 HM3MEHEHUsS CTOKa C
JAHAMUKON aHTPOIOIE€HHBIX M3MEHEHUW Ha He-
KOTOpBIX BojocOopax Ilpuanrapes c¢ yderom
KJIMMAaTUYECKUX U TOTOJHBIX YCIOBUM MO3BOJIMII
BBISIBUTH BpEMEHHBIC (UIYKTYaI[ll CTOKA, HE CBS-
3aHHBIC ¢ M3MEHEeHHeM ocaakoB (Onuchin et al.,
2006, 2009). dns tpex pex — KapaOyinsi, Upku-
HeeBOM 1 Mypbl — 0OTMeueH npuMepHO 20-JIeTHUI
BPEMEHHOM MHTepBas ¢ Havana 60-x rr. XX B., B
KOTOPOM HaOJI0JaeTcsl CHIDKEHUE CTOKa CO Bpe-
MEHEM, YTO CBS3aHO, 110 HAIlIEeMy MHEHHUIO, C YBe-
JUYEHUEM IJIOMAAeH CBEXHUX BBIPYOOK, HA KOTO-
pPBIX aKTUBHU3UPYETCS BETPOBas JACSITEIBHOCTb U
BO3pacTaeT 3UMHee ucnapeHue (puc. 2).

ExeromHoe CHIXKEHHE CTOKA B TEUEHHUE ITOTO
nepuojia OLEHMBaeTcss mnpuMepHo Kak 0.5—
1.3 mm/ron. CrnemoBatenbHO, 3a MEPBBIC 1B JiC-
CATUJIETHS, MPOLIEIIINX C Hayalla OCBOCHUS MPHU-
AHTapCKUX JIECOB pyOKaMHu TJIaBHOTO TOJb30Ba-
HUs, TOAOBOM CTOK pPEK 3a CYET aHTPONOTE€HHBIX
HapYIICHUW PACTUTEIHHOCTH YMEHBIIUJICSA TPH-
MepHO Ha 10-20 mm.

Cnemyer OTMETHTh, YTO IJisi BCEX HCCIEN0-
BaHHBIX PEK, 3a UCKIoYeHreM KapaOynbl, Hayu-
Hasl C OTPEJIETICHHOTO MOMEHTA MPOCIC)KHUBACTCS
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Puc. 2. 3aBucHMOCTB CTOKA PEK OT BPEMEHH C Hadasia pyOoK Ha BOZOCOOpax M CyMMapHOTO YBIIaXKHEHHUS

["0/10BOIt CTOK, MM

ey S
L

Puc. 3. 3aBUCHMOCTh T'OJJOBOTO CTOKa PEK OT KOJIHMYECTBA TBEPABIX aTMOC(HEPHBIX OCAIKOB M BPEMEHH C Hayaia
(hopMHUpPOBaHMUS JINCTBESHHBIX MOJIOJHSKOB Ha BOJIOCOOpaXx.
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Puc. 4. Tparchopmanus cToka p. Mypsl B pe3yibTaTe pyOOK U IMOCIEAYIOMNX JIECOBOCCTAHOBUTEIBHBIX CYKIIECCHIA.
1 — ecTeCTBEHHBI! CTOK, 2 — CTOK, TPaHC(HOPMUPOBAHHEIA PyOKaMH.

TEHJIEHIIUsI YBEIMUYeHUs cToka: Uit TaceeBoi 3TO
1975 r., nnsa Vpkuneeoit u Mypsel — 1984, a nns
Yanobma — 1986 r. OTu BpeMeHHbIe pyOexu He-
IUIOXO COTJIACYIOTCSl C Ha4yalloM YBEJIWYCHUS
IUIOIIAJIe MPOM3BOJHBIX MOJIOJHSKOB Ha MecTe
crulomHbIX BbIpyOok 50-60-x rr. XX B. Ilo Ha-
LIeMy MHEHHIO, 3TO CBSA3aHO C HE3HAUYUTEJIbHBIM
MEepexBaToM TBEPABIX AaTMOC(EPHBIX OCAIKOB
KPOHaMH JIMCTBEHHBIX IOPOJ M YCHJICHHEM HX
CHETOAKKYMYJIMPYIOIIMX CITOCOOHOCTEH.
[TonTBepkaeHUEM 3TOTO CITYKUT TaKKe MMEIo-
i MecTo cHHI(D(EKT, CBHICTENHCTBYIOMMUI 00
YCWJICHUHU POJIM TBEPIBIX aTMOC(EPHBIX OCAKOB B
(hopMHPOBaHHH CTOKA CO BpeMeHeM (puc. 3).
VYBenuyeHue CToka B CBSI3U C YCUJIEHUEM CHe-
TOAKKyMYJHPYIOIUX (YHKIUH  MPOU3BOJHBIX
MOJIOJTHSIKOB MOKET AOCTHUIaTh, 110 HAIIUM OICH-
kam, 1.5-3 mm/ron. Takum oGpazom, 3a 20-meT-
HUI mepuoJi ¢ Hayajla BOSHUKHOBEHHUS JIMCTBEH-
HBIX MOJIOJTHSIKOB YBEIMUYCHHE CPEIHETO T'OI0BO-
IO CTOKa PEK [0 CPaBHEHHUIO C MEPUOJOM A0 Ha-
yaJila MHTEHCUBHBIX pyOok coctaBuiio 20—40 mm.
Taxol ruponorunyeckuid 3PPexT, CBI3aHHBIN C
MEePBOHAYAIGHBIM YMEHBIICHHEM CTOKA PEK IT0C-
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Jie Hayayia MacITaOHbIX pyOoK Ha BojgocOopax u
MOCJIEIYIOIUM €ro YBEJINYCHHEM, OOYCIIOBIICH
cneunukoil 6amaHca CHETOBOM BiIaru B yCIIOBH-
X KOHTUHEHTAJBHOTO KiuMara (puc. 4).

B koHTuMHeHTanmpHBIX ycioBusx Cubupu npu
OTHOCHUTEJIBHO HEBBICOKOM 3UMHEN BIIAKHOCTH
BO3/lyXa B 00Jiee CypOBBIX JIECOPACTUTEIbHBIX yC-
JIOBUSIX, KOTJa 3aTSATUBAIOTCS IPOLIECCHI €CTECT-
BEHHOI'O BO300HOBJIEHUS Ha BBIPYOKax, CBOIO
crenuQuKy MprodOpeTaeT U TpaHcHopMaIus TUI-
POJIOTMYECKOI0 pexuMa Tepputopuil. B mepseie
roJibl IOCJIE CIUIOUIHBIX PYOOK Ha OOIIMPHBIX OT-
KPBITBIX y4acTKaX BO3pacTaeT BETPOBasl ACATENb-
HOCTB, YTO CITy’)KAT MPUYMHON aKTUBU3AIMH Me-
Tesiel, yCUJICHHUsI MCIapeHHsl CHera M yMEHbIle-
HUS cHero3amacoB. [Ipu paBHBIX (POHOBBIX KIIH-
MaTHYECKUX YCIOBHSX 3TO NMPUBOAUT K CHUXKE-
HUIO TOJIOBOTO CTOKa C BOJOCOOPOB, MPOUICHHBIX
pyOkamu. 3aTeM MO Mepe BOCCTaHOBJIEHUS Jpe-
BECHOW PpAaCTUTEIBHOCTH, OCOOCHHO €CJIH OHa
IPOXOJUT Yepe3 CMEHY IOpOj, BOCCTAHABIMBA-
IOTCS. W JIa)K€ YCWIMBAIOTCS CHETOaKKyMYJIH-
pyroue GyHKIMN HACaXJEHHUH, yBEeIMUUBAEeTCS
U PYCIIOBBI CTOK C BBIPYOJICHHBIX BOJIOCOOPOB.
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OnbIT OLIEHKH THAPOJIOTHYECKUX MOCIEICTBUI
pyOOK r1aBHOTO MOJIB30BaHUS B yclnoBusax Cuou-
pU CBUAETEILCTBYET O TOM, YTO THAPOJIOTHYE-
ckuil 3¢ dext, 00ycnoBIEHHBIH BBIPYOKOW Jeca
Ha BoAocOopax, BbIpa)KaeTcsl B MEPBOHAYATHHOM
CHIDKCHHUHU CTOKA PEK 3a CYET yCHIICHUS 3UMHETO
WCIIapeHUs Ha BBIPYOKaxX M MOCIEAYIOIIEM IO-
BBIIIICHUM 33 CUYET YBEIWYCHHUS aKKyMYJISIUU
CHEra B JIMCTBEHHBIX MouyoAHskax. [Ipum sTom
CYIIECTBEHHOE BIMSHHUE HAa CTPYKTYpy BOIHOTO
OayaHca TEPPHUTOPHIA OKa3bIBAIOT (DOHOBBIE TIO-
roJHO-KIMMaTuieckue yciosus. CoriacHo pe-
3yJbTaTaM WCCIEAOBAHUNA B TOPHBIX CTpaHax
(JIebenes, 1979; IIporononos u ap., 1991; Ony-
9HH U 1p., 2008), B MHOTOBOAHBIEC IIUKIIBI BHIPYO-
Ka Jieca MPUBOAUT K YBEJIMUYEHHUIO TOJJOBOTO CTO-
Ka, a B MAJIOBOJ/IHBIC — HE OKAa3bIBACT BIUSHUS Ha
€ro 00beM MU MPUBOANT K CHUKEHHIO CTOKA.

BbIBO/IbI

Hamm nccnenoBanusi CBUAECTEIBCTBYIOT O TOM,
yto B [lpuanrapre moj BIUSHUEM aHTPOIOTEH-
HBIX BO3JICUCTBUI U3MEHUJICS TEHE3UC (POPMHUPO-
BaHMS CTOKa pek. Bpems Hauana Takux U3MEHe-
HUN XOpOILIO KOPPECHOHIUPYET Kak C HayaioM
MacITaOHBIX JIECO3arOTOBOK, TaK U C 3apacTaHU-
€M BBIpYOOK MPOU3BOJAHBIMHU JIUCTBEHHBIMU Jie-
camu. M3meHeHne reHesruca GOpPMUPOBAHUS PEU-
HOTO CTOKa MOXKET CIY>KUTh OJJHUM U3 KpUTEPHEB
PaLMOHAIIBHOTO  3€MJICNIOJB30BaHusl.  PeuHon
CTOK MHTETPUPYET U3MEHEHHUsI 3€MHOr0 TMOKpOBa
Ha BCeH mIomaay BoocO0poB, THAPOIOTHUECKUE
MOCIIEZICTBHS KOTOPBIX MOTYT UMETh Pa3HbIil 3HAK
U 4acTO KOMIIEHCUPYIOT Jpyr Apyra. B cBsizu c
3TUM IIpeajaraeMblii METOJ TUArHOCTHKU TI'eHe-
3Uca CTOKa MPEINOYTHTENIbHEE UCIOJIb30BaTh HA
BOZOCOOpax MalbIX M CPEIHUX PEK B OTHOCH-
TEJIbHO CXOAHBIX MPUPOAHBIX YCIOBUSX. B man-
HOM CJy4yae CONpSIKEHHBIM aHalu3 W3MEHEHUs
CTOKa C TMHAMUKON aHTPOMOTCHHBIX W/HIU TPHU-
POIHBIX HM3MEHEHHIl Ha BOJIOCOOpax € ydyeToM
KJIIMMATHYE€CKUX TPEHJOB MU TMOTOJHBIX YCIIOBUIA
MO3BOJISIET TIyOXKe pa3o0paTbcsi B MPUUUHHO-
CJIEICTBEHHBIX CBS3SIX M3Yy4aeMbIX IPOIIECCOB U
CIeNaTh COJEP)KATEIbHBIE BBIBOABI IO TOBOAY
TeHETUYECKUX aCMeKTOB ()OPMUPOBAHUS CTOKA.

Kacasice mpo0s1emMbl aHTPOTIOTEHHOTO BIIHSHUS
Ha XapakTep (OpPMHUPOBAaHHUS CTOKA, MOXXHO Ha
OCHOBE KOCBEHHBIX TIOKa3aTeJe yTBEpKAaTh,

YTO XO35IIICTBEHHAs JIeATENbHOCTh Ha BOJlocOOpax
SBIISICTCS. BAXKHBIM (PAaKTOPOM €ro (hopMupOBaHHS
U MIPUBOJAMT K U3MEHEHHUIO BOAHOTO OanaHca Tep-
pUTOpHIl C mepepaclpencIeHUEM €r0 PacxoIHOU
YacTU KaK B CTOPOHY YBEIMYEHHS CyMMAapHOIO
WCTIApEHMsI U CHIDKEHHSI CTOKa, TaK M Ha000poT, B
3aBUCUMOCTH OT XapakTepa aHTPOIOI€HHOIO
BO3JCUCTBUS, TeO()U3NYECKHX YCIOBUH U Bpe-
MeHHoro (akropa. Ilpm macmTabHBIX pyOKax
[JIABHOTO TMOJIb30BAHUS, KPYIHBIX JIECHBIX MOXKa-
pax aHTPOINOIreHHOE BO3/CHCTBHE M IPUPOJHBIC
HapyIlIEeHUs JIECHON pacTUTENbHOCTH MOTYT CTaTh
3HaYUMBIMH (PaKTOPAMH, OTIPEACTISIOMNMH yCIIO-
BUSL (JOPMHUPOBAHUS CTOKA.
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In the paper disturbance of Angara river region forests were estimated and peculiarities of forest
regeneration after logging and wild fires were analyzed. According to the landscape classification
of the regional study, three groups of landscapes differencing on types of forest successions were
developed. It was shown that water protective and water regulate functions of the Angara river re-
gion forests change under commercial forest harvesting. Comparisons of the inventory and hydro-
logical data detected that hydrological consequences of commercial forest harvesting are dependent
on climatic parameters and forest regeneration peculiarities. In the continental climate conditions,
when forest regeneration is delayed, snow storms are more active, snow evaporation increases and
runoff reduces. In the process of logging sites overgrown with secondary small-leaved forest, snow
accumulation increases and runoff increases, exceeding the value of annual runoff at undisturbed

watersheds.

Keywords: Angara river region, forest logging, forest regeneration, hydrological regime, river
catchments, water balance, precipitation, evaporation, river flow.
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