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HAYKH O 3EMJIE

VK 551.435.7 (-925.11)

H.C. Esceesa, 3.H. Ksacrukxosa

UHTEHCHUBHOCTD U IUKJIMYHOCTD MPOSIBJIEHUS D0JIOBBIX ITPOIIECCOB
B ATPOJIAHIIIA®TAX 30HBI HOATANTH BACCEITHA HUKHEN TOMM
(BATIAJTHASI CHEHPD)

IIpuBoasTCS pe3ysbTaThl 25-IETHUX HAOJIOICHUI 32 MHTCHCUBHOCTBIO M IIMKIMYHOCTBIO MPOSIBICHUS Y0J0BBIX MIPOLECCOB B arpo-
nanamadTax 6acceiiHa HIKHEH TOMH B XOJIOMHBIN MEPHOJ Tojia. Y CTAaHOBJICHO, YTO HHTEHCUBHOCTD JIe(IIsIIUKE 00YyCIIOBIICHA B OC-
HOBHOM CHJIBHBIMH BETPaMH, PACIbUICHHOCTHIO U TPaHYIOMETPHYECKAM COCTABOM MOYB, a HUKIMYHOCTh — OCOOCHHOCTSIMH TJIO-
0anbpHOM HUPKYJIAIMHA aTMOC(EPBI, PErHOHAIbHBIMH CHHOITHYECKIMH MPOLIECCAMHU.

KaroueBble cioBa: aedusius; JeCTPyKTUBHBIC U aKKyMYyJISITHBHBIC TIPOLIECCHI; S0JI0BBIC OTIOKECHUS, XOJIOAHBIN IIEPUOJ I'O/Ia; BET-

poBoii pexuM; arponanamadrsr; ToMckas 06IacTb.

BBenenne

DOoJOBBIE TIPOLECCHI, CBS3AaHHBIE C JIECTPYKIHEH,
TPaHCIIOPTUPOBKOH U OTIIOKEHHMEM OCaZ0YHOW ITOPOABI
BETPOM, Pa3BUBAIOTCS BO BCEX IPHUPOIHBIX 30HAX, & TAKKE
Ha CEJbCKOXO3SIUCTBEHHBIX yrofbsaxX. OOMNMH yCIIOBUSMHA
JUISL VX Pa3BHUTHS SIBJSIFOTCS TTOJTHOCTBIO OTCYTCTBYIOIIHMN
WIN Pa3peXEHHBIH PACTUTEIILHBIA MTOKPOB, HAJIMYHE JHC-
MIEPCHBIX TIOPOA M CHIIbHBIE BeTpbl. Hamboree pa3BUTHI
J0JIOBBIE MPOLIECCHI B IYCTHIHAX U IOIYITYCTHIHAX, T€ OHU
M3y4alliCh MHOTUMH HcclienoBarensimu — B.A. OOGpyde-
BbIM, H.A. CokonoBem, B.A. ®enoposuuem, J[.B. Hanus-
kuHblM, JLA. Apucrapxosoli, B.Il. Ynuarosemv, I'.A. Jla-
puonoBeM, A.H. CaxunbmM, FO.W. Bacunbesbim, H. Jlan-
kactep, M. Pexelic u ipyrumu aBTOpamH.

B necHoit 3one 3ananHo-CHOMPCKOM paBHHUHBI 3TH
TpoLecchl n3ydeHsl cnado. Tairy u moaraiiry B Gacceid-
Hax O6m u MpTelma ncciuenoBaTean OTHOCIT JTHOO K He-
neduamonHoonacHeIM [1], mub0 K 30HE HAKOIUICHUS
sonoBoro Matepuana [2, 3]. BeipyOka jecoB, pacraika
3eMellb, CTPOUTENBCTBO PA3IMYHBIX KOMMYHHUKAIWH CIIO-
COOCTBYIOT Pa3BHTHIO JOJIOBBIX mporeccoB. Ha cenbcko-
XO3STCTBEHHBIX YrOAbAX, OCOOCHHO Ha IAaIlHE, BETPOBas
9po3Ws MPHUBOJIUT B odarax Ae(IAIUN K YMEHBIICHUIO
MOIIHOCTH T'YMYCOBOT'O TOPH30HTa, BBIHOCY NMUTATEIbHBIX
BEIIECTB U yINOOpEHMH, MEHSIET TeKCTypy 1mo4B. B oyarax
AKKyMYJISIIIMM BO3MOXKHO 3aChIIIaHNE MTOCEBOB, U3MEHSET-
Csl TPaHYJIOMETPHUYECKUH M XUMHYECKUI COCTaB IIOYB U
1p. Kpome Toro, mocrenenno n3mMensercst penbed nanmu:
HaBETPEHHBIE CKJIOHBI CTAHOBSITCS Kpyde, a B MECTax aK-
KyMYJISILIMY ITPOMCXOMUT JINOO BBIPAaBHUBAHUE TIOBEPXHO-
ctH, mbo popmupyercst HaHopenbed. B rienom npouncxo-
JIUT HapylIeHWE YCTOWYMBOCTH T'€OCHCTEM M IIpolecca
CaMOBOCCTaHOBJICHHSI T10YB, O0Jiee HHTEHCUBHO pa3BHBa-
I0TCSI 9PO3HOHHBIE TTPOIIECCHI.

OO0BEKT M MEeTOABI HCCJIEA0BAHUS

OOBeKT uccienoBaHusl — arpojaHamadThl TOATaHTH
Tomp-Sliickoro Mexaypeubs B npenenax ToMmMckoi obia-
cTi. DTO HamOoJee BO3BBILICHHBI PAaCUJICHEHHBIH yd4a-
CTOK TeppUTOpHH TOMCKOH 00JIaCTH, T€ BBICOTHI CO-
craBisior 100-270 M. Mexaypedube — onuH U3 Hanboee

OCBOCHHBIX B XO3SHCTBEHHOM OTHOIICHHH YYaCTKOB 00-
JIACTH, THe pacnonoxeH T. Tomck, kpymHbie cena (bora-
weBo, Jlyuanoso, [Ipenredenck, bacannaiika, AHUKUHO U
np.). Ilmomame Towmb-Sliickoro MeEXTypedbsi OKOIIO
4,5 TBIC. KMZ, n3 HHUX 26% 3aHMMAOT CEILCKOXO03SM-
CTBCHHBIC 3eMJIM, B TOM uucie 9% mammasa. Haumbonee
KpPYITHBIC MACCHBHI IIalllHHA, PACIOJIOXKCHHBIC BOIH3H
r. Tomcka, cen JlyganoBo, bacanpaiika m 1p., JHIIEHBI
PaCTUTEIBHOCTH B OCEHHE-BECEHHU I MEPUO/I.

D0JIOBbIE MPOLIECCHl 3aBUCAT OT LUPKYJIALHMA aTMO-
cdephl, BIUSIONIEH Ha pPEXUM M CKOPOCTH BeTpa. Jlms
HCCIIElyeMOr0 pailoHa Ha3BaHHbIE XaPAKTEPUCTUKHU
OCBEIICHBI BO MHOTHX paborax [4—8]. CpemHss CKOpOCTh
BeTpa B ToMcke 3—6 M/c, HOBTOPSIEMOCTh CKOPOCTH BETpa
6 M/c u Oornee cocraBmsier 57%. B xomomHbIi mepuon
rojfia mpeodIagaT BETPHI IKHEIX pymoOoB. Teppurtopus
OacceiiHa HIKHEeH TOoMHU OTHOCHTCS K pallOHaM CHIIBHOTO
BeTpa, OJUH pa3 B 6—10 yieT 31ech BO3MOKHO BO3HUKHO-
BEHHUE cMepyei [5].

Pa3Butue 50JI0BBIX NPOLECCOB 3aBUCUT TAKXKE OT
MUKpOpeibeda MallHu, THIA MOYB, WX MEXaHHYECKOTrO
cocraBa, pazMepoB noist. Mukpopenbed ManrHu Ucciaeay-
€MOro paiiloHa B OCHOBHOM IOJIOI0-BOJIHMCTBIM, MecTaMu
mwiockuid. OTHOCUTENbHBIE MPEBBILIEHUS B Mpelesax
namwHU u3Mensitorest ot 0,5-1,0 o 10-15 M, xpyrusHa
cki1oHOB — oT 0—1 mo 7—12°, pexxe — Ooree.

CornacHo H. Jlankactep, mokazaTteaud BETPOBOM 3po-
3UM LIIMPOKO BapbUPYIOT U JAJISl IaHHOM CKOPOCTH BETpa
3aBUCAT OT TEKCTYphl NOYB U CTEHEHH LEMEHTUPOBAHUS
moyBeHHOHN Kopku [9]. CaMble BRICOKHE MTOKA3aTEIH PO-
3UM UMEIOT MECTO Ha MOYBaX IJIIMHUCTBIX TEKCTYp, OCO-
OCHHO TaM, TJI¢ UX IOBEPXHOCTH ObLIa HAPYIIICHA JIBUXKE-
HUEM TPAHCHOPTHBIX CPENICTB WJIM >KUBOTHBIX. B mccie-
JIyeMOM paloHE B arporpou3BOJICTBO BOBJIEYEHBI B OC-
HOBHOM CYTJIMHHCTO-TJIMHUCTBIE PA3HOCTH TEMHO-CEPBIX
U CEpbIX JIECHBIX IOYB, JIEPHOBO-NOA3O0JIUCTHIE IMOYBBI,
(dhopMmupyronHiecs Ha MOKPOBHBIX JIGCCOBUIHBIX CYTIIHH-
kax. Kpurudeckue ckopocTtu BeTpa, MpU KOTOPbIX Hauu-
HAETCsl BETPOBAsi pO3Usl, HA CYTJIMHUCTBIX I1OYBaX U3Me-
HseTcs ot 4-5 mo 9—12 m/c [10].

[Tnomane pacnaxaHHBIX IOJICH B HIDKHEM OacceiiHe
Tomu m3mensiercs or 10—15 go 100 ra. K.C. KanbsnoB
OTMEYAET, YTO YeM OOJIbIliee PACCTOSHHUE MPOXOAUT BO3-
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JYLUIHBII MOTOK HAaJ HE3aUIUIIEHHONW MOBEPXHOCTBIO, TEM
¢ OonbIeil MHTEHCHBHOCTHIO M BEPOSITHOCTBHIO POSIBIIS-
eTcst BeTpoBas 3poswms [11].

B teuenue 1989-2014 rr. mpu HM3ydeHHH HOIOBBIX
IIPOLIECCOB XOJIOMHOIO MEPHOAA T0a HAMU MPUMEHSITUCH
CIEYIOUINE METObI U IPUEMBL:

— BBINIOJIHEH aHAIN3 JaHHBIX 10 CKOPOCTSM BETpa Io
HaOMIONEHUSIM aBUAMETPHUYECKOH CTAaHIMH a’poropra
Tomck (Borameso) 3a 1991-2000 rr. u paccunTan me-
(GISIMOHHBIN MTOTEHIIMAN BeTpa 1o Metouke [ A. Jlapu-
oHoBa [12];

— TpOBEACHBI HAOIIONEHUS 32 CKOPOCTHIO BETpa Ha
BBICOTE 1 M B TMONEBBIX YCIOBUSAX aHEMOMETPOM
APU-49;

— IPOAHAJM3UPOBAHbI TaHHBIC JINTEPATYPHBIX HCTOY-
HHUKOB, XapaKTEpPHU3YIOIINX BETPOBOH PEXXKUM TEPPUTOPUH;

— TPOBENEHBI E€XKETONHBIE CHETOCHEMKH B MHUKPO-
MacmTabe (3aMephl TONIIMHBI cHera yepe3 5—20 M) Ha
MaIIHEe U B KEAPOBOM JIECY Ha KIIOYEBOM ydacTke «JIy-
yaHoBo» (B 20 kM 1oro-BocrouHee r. ToMcka), a Takxke
MapuipyTHble 00CJeIOBaHUS TAIIHM B JPYTHUX TOYKAX
HaOIIOCHUS,

— ©KEeroJHo OTOMpamch MpoOkl cHera (U3 BCei TON-
M) U C TOBEPXHOCTH 30JIOBBIX BOJH PA3HOM CTENECHU
3arpsA3HEHUsS 10 ONOPHBIM NpodHIIsIM JuTHHON 10 800 M;

— TMPOBOJAMIINCH TPEXKpaTHOE (MIBTPOBAHHE CHErO-
BOM BOJIBI, CyIIKa U B3BEIIUBAHUE TBEPIOrO OCAIKA;

— U3y4aJIiCsl TPaHYJIOMETPUUECKUN U XUMHUYECKHH CO-
CTaB 30JIOBBIX OTJIOXKEHUI.

Pe3yabTaThl HcC/Ie0BAaHUS U UX 00CYKIeHHE

Berep — oquH U3 INIaBHBIX areHTOB J0JIOBOrO PEJIbe-
(oobpazoBaHust B Iperesax HCCIEAyeMOH TeppUTOpHU.
AHanu3 MaTepHaloB MO XapaKTEPUCTUKE BETPOB XOJOJ-
HOTO mepuona roxa B OacceliHe HikHedl ToMu mokasad,
YTO B PAa3BUTHM HOJIOBBIX IPOLECCOB OOJIBIIOE 3HAUCHHE
HMEIOT CHIIbHBIE WM OypHBIE BEeTpHI (= 15 m/c), a Takxke
MOPBIBUCTOCTH BETPA, IITOPMBI.

BypHblie BeTpbl — 071HO U3 Hambojee YacTo U exe-
TOAHO IOBTOPSIOIIMXCSI ONACHBIX SBJICHHH IOrOABI Ha
10ro-Bocroke 3anagHo-CHOMPCKOM paBHUHBI, B TOM YHC-
ne u tepputopun Tomckoi obnactu. KommuectBo Oyp-
HBIX BETPOB yBeIMUYWIOCh 3a nocieanue 30-35 ner, mo
cpaBHeHHIO ¢ 1961-1980 rr. npumepHo Ha 30% [8]. Ana-
3 AaHHbIX 32 2005-2009 rT. o MeXromoBoil OBTOPSI-
€MOCTH CWJIBHOrO BeTpa B I. ToMcke MOKas3al, 4To OHa
CHJIBHO M3MeHsieTcs 1o rofam (taba. 1).

Ta6nuua 1
Me:kroaoBoii X0 NOBTOPAEMOCTH CHJILHOTO BeTpa
B I. Tomcke 3a nepuoa 2005-2009 rr. [13]

Ton 2005 | 2006 | 2007 | 2008 | 2009 | Bcero
Yucio cinydaes 14 30 50 48 29 171

[IponomwkurensHOCTE OYpHBIX BETpoB B ToMmcke no-
cruraer 58 4, cocraBisiga B cpeaHem 7,3 4. IloBropse-
MOCTH Oypb MMEET JIBa MaKCMUMyMa — BECHOH M OCEHBIO,
MMEHHO B 3TH Ce30HBI Oypu Hanbosee NpOo0IKUTEIIBHEL.

Betep uccienyemoro paiioHa XapaxkTrepusyercs Mo-
peIBUCTOCTBIO. [IOpBIBEI BeTpa (DMKCHUPYIOTCS IIPU Cpea-
Hel CKOpOCTH 5 M/C, €ClI OHM TPEBBIMIAIOT €e Ha 5 M/c
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[14]. WccnemoBaHue pexuma MOPBIBUCTOIO BETpa IO
JIaHHBIM aBHAMETPUUYECKOM CTaHuMH a’pornopra Tomck
(borameso) 3a 1996-2003 rr. mokasaim, 4TO CpeaHee
YUCJIO JHEH ¢ MOPBIBUCTHIM BETpoM cocTaBisieT 41,3 nHs
[P MaKCUMAaJIbHOM 3HAY€HUM 3a rof — 55 aHed. AHanu3
3aBUCUMOCTH YacTOThl MOPBIBOB BETpa OT €ro cpeaHei
CKOPOCTH IIOKa3aJjl, YTO OHA BBILLIE NPU CPEAHEN CKOPOCTH
7-10 m/c (tabm. 2).

Tab6nuuma 2
IloBTOpPsieMOCTH MOPHLIBOB MPH PA3JIHYHOI CKOPOCTH BeTpa [14]

Cxopocts Berpa, M/c| 5-6 | 7-8 | 9-10 [ 11-12|13-14|15-16|17-18
IToBTOpsieMocTh 7,8 | 36,7 | 384 | 12,1 2,6 1,1 1,5
MIOPHIBOB, %

I'.O. 3aane, B.B. CeBactbstHOBEIM, B.M. Cnyuxum u
Jp. 0000IIeHb! JaHHBIE 1O CpeAHEeH M MaKCUMaJbHOW
ckopoctu Betpa 3a 10 MHH M paccuMTaHa CpeaHssl Mak-
CHMaJbHAsi CKOPOCTh BeTpa mpH mopsiBax [15]. s xo-
JIOJTHOT'O TIepro/Ia Tola OHa m3MeHnsiercs ot 7,1 mo 8,9 m/c
(tabm. 3).

Tab6nuua 3
CpenHsisi MAKCMMAJIbHAs CKOPOCTDH BeTPa ¢ y4eTOM NOpPbIBOB, M/C,
mo 1aHHBIM MeTeocTaHuuu Tomck [15]

Mecsiy | CpenHsist CKOPOCTb 32 5 JIET AOCOIIOTHBII MAKCUMYM
I 7,2 17
1I 7,6 24
111 7,1 14
v 8,9 19
X 7,4 18
XI 7,9 22
XII 8,7 20

HenpepbiBHast MpoJOIDKUTENFHOCT TTOPHIBOB BETpa B
60-80% ciygacB He MPEBBIIIACT OJHOTO Yaca, HO B 3UMHHI
U TiepexofHble ce30Hb!I oHa jpocturaer 10 4 u Gonee. B ro-
JIOBOM XOzie aOCOJFOTHAsI IOBTOPSIEMOCTH ITOPBIBUCTOrO
BeTpa MakCUMaJIbHa B 3WMHHH IEpHO] U MUHMMAJbHA Jie-
ToM. B mocnemHne necsaTwneTvs HaMeTWiach TEHICHIMS
YBEJTMYEHHS TOBTOPSEMOCTH IITOPMOB, YparaHHbIX BETPOB,
KOTJ]a CKOpOCTh pocruraer 25-34 m/c [5; 16]. Hanpumep, B
Mapte 1990 r. HaOMIOMANOCH IATH JHEW CO INTOPMOBBIM
BerpoM (10 24 wm/c), 7-8 anpens 2014 r. Ha TeppuTOpUM
Tomckoii obacTr OpsIBBI BeTpa gocturamu 28 m/c [17].

Hamm noneBsie HaOMOIEHNS 32 CKOPOCTHIO BETpa Ha
BbIcOTe | M Haj NMOBEPXHOCTHIO MAIIHU B (eBpaje — am-
pene anemometpom APU-49 nokazanu, 4yTO Ha NAallHE
CpefHUE CKOPOCTH BETpa COCTAaBIIIOT 3—5 M/c, a BO Bpe-
Ms1 TopbIBOB — 10-25 m/c.

Kak m3BecTHO, HFHTEHCHBHOCTH J0JIOBBIX IIPOLIECCOB 3a-
BHCHUT OT 3POJUPYIOIICH CITOCOOHOCTH BETpa, T.C. BO3JICH-
CTBHSI BETPOBBIX HArpy30K Ha ITOBEPXHOCTb ITOYBBI MM
nedmsimonnoro noreHnuaina Berpa (JII1B). H.C. EBceeoii
n B.M. Cayuxum paccuuran JIBII mo 3aBucumoctu, npen-
nmoxennorr I'.A. JlapuonoBemm [7]. [JaHHBIE O CKOpPOCTSIX
BETpa B3STHl W3 HAONIIOACHWI aBHAMETPHUIECKOH CTaHINH
asporopta Tomck (Borameso) 3a mepuon 1991-2000 rr.
Heo0xomumMo oTMETHTH, YTO 3Ta CTAHIMS PACHOJIOKEHA
BOJIM3M MAaXOTHBIX YrOAWH M HAaOJNIOAEHHS 32 CKOPOCTSIMHU
BeTpa HamOojJee [OCTOBEPHO OTPAKAIOT TAKOBBIE Ha
namHe. BeTpoBble HArpy3ku Mo KaKIOMY MECSILy Ompesie-
JSUTHCH 110 BOCBMH pyMOaM. Y CTaHOBJIEHO, YTO CpEIHHUE



3navenust JIBII 6e3 yuera mopsBoB m3mensttores ot 0-0,5
(;mero) mo 17,4-21,8 (3mmune mecsiusl). [ABII ¢ ygerom

MIOPBIBOB Oo0Jiee BBICOK, OCOOCHHO B 3MMHE-BECEHHUH U
OCEHHHI Ce30HBI roza (Tadi. 4).

Tabnuma 4
JeasauMoHHbINi NOTEHUMA BETPa ¢ y4eToM NopsIBoB [18]
IToporoBast CKOPOCTb, M/C

Mecsn 1 5 5,5 7 8 9 10 11 12 13 15

I 317 284 28,1 224 204 16,8 13,7 12,6 11,8 10,5 64

i 29,5 264 26,1 20,3 18,1 143 10,9 9.8 9.0 8,0 4.6

il 22,9 18,9 18,7 14,6 132 11,0 9.1 8.2 75 6,6 42

v 22,6 18,8 18,6 14,1 12,5 97 72 6,1 5.1 42 2.2

v 22,3 183 18,0 13,8 12,4 10,1 8.1 71 6.1 5.3 34

VI 11,9 71 6,9 41 32 2,1 1,1 0,7 0,3 0.2 0,1

VII 10,1 5.3 5.1 22 14 0.3 04 0,3 0,3 0.2 0,1

VI 11,7 7.0 6.8 45 3,9 3,0 2.3 2,0 1,7 1,5 0,7

X 134 9,0 8,8 52 4.1 2,9 1.9 14 1,1 0.8 03

X 23,6 20,1 19,8 144 12,5 9.2 64 5.3 45 37 1,6

XI 27,9 24,5 243 18,7 16,6 12,9 96 84 75 6,7 44

XII 32,5 29.6 293 232 20,7 154 10,6 8,5 6,9 5,6 2.8

Cpemnee 22,5 18,6 18,4 13,8 11,6 94 6.8 59 52 43 24
3a roj

AHanu3 CKkOpoCTell BeTpa XOJOAHOrO IEpUOAA Toja
MIOKa3bIBAET, YTO OHU JOCTATOYHBI AJIS MEPEHOCA CHEra,
MIOCKOJIbKY Je(IsiIusl CHEXHOTO ITOKpPOBa HPOUCXOINT
IIpU CKOpocTAX Berpa okono 10 xm/4 (2,8 m/c). Macco-
BBIIl NIEPEHOC CHEra HauMHaeTrcad Ha BbicoTe 20 cM Hajg
MMOBEPXHOCTRIO Tpu 5—-6 m/c [19]. Berep mepemeraer
CHET, NIEPEOTIaraeT €ro, a HaBeTPEHHbIE CKIIOHBI, BO3BbI-
IIEHHBIE YYaCTKH ME30-M MHKpopeibeda IMamHu Mepuo-
JIMYECKN OKa3bIBAIOTCS JIMIIEHHBIMU cHera. OO 3TO CBH-
JIETENIbCTBYET MEHbBINAs TOJIIMHA CHEra Ha TAaKUX y4acT-
kax: or 0 go 3040 cm mporuB 60-70 cMm u go 200-
240 cm B cyrpobax B IIEpHOA MaKCHUMAJIBHOTO CHETOHa-
kortenust (puc. 1, A, 5). OOHa)keHHBIE YJacTKU ITOYBBI
TIOABEpTaroTCs NeQIIsnm.

BakHBIM »JIEeMEHTOM NOTEHIUAIBHOW AeIAnuy sB-
JIeTCs TOKAa3aTelb IPOJUPYEMOCTHU MTOUBBI MU MPOTHBO-
nedmsimmonnast ycroiunBocts nous (I1m). IToussr foro-
BocToka 3amagHoit Cubupm 001anaroT BBICOKOW paclibl-
JICHHOCTBIO M YS3BHMBI K CHJIBHBIM BerpaMm [20]. B mc-
CIeyeMOM palioHe COJAEpXKaHHUE YacTHIl MeHee 1 MM Jo-
cturaer 90% y NOA30NHUCTBIX, JIEPHOBO-NOA30JIUCTBIX,
CepBhIX JIECHBIX II0YB U YEPHO3EMOB BBIMIECIOYHBIX U
oro30i1eHHbIX. Hamu paccumraHa mpoTHBOIEQIISIMOH-
Hasl YCTOMYMBOCTH ITIOYB BEPXHHX I'OPM30HTOB 10YB (0—
20 cm) o meroauke I'.A. Jlaprionosa. B 3aBucumoctn ot

MEXaHMYECKOr'0 COCTaBa, COZIEPXKaHUS TyMyca, KapOoHa-
ToB I M3MEHSICTCS B AWATIA30HE: Y TOA30IUCTHIX MTOYB —
0-50; y nepHoBo-nomzonucteix — 10—49; y cepbix nec-
HBIX — OT 24 10 57; y 4epHO3eMOB BBIIIETOYHBIX — OT
48 no 75. I'.A. JIaprOHOBBIM NpPENIOKEH MEPEXO OT OT-
HOCUTEIFHONW XapaKTEPUCTHKH ITPOTHUBOICQIIAIIAOHHON
YCTOHYHUBOCTH K IIOPOTOBBIM CKOpOCTSM (Tadi. 5). Como-
CTaBJICHUE JAHHBIX IO CKOPOCTsM Berpa u Ilx Oaccefina
HIKHEH ToMU TOKa3BIBaeT, 4TO BETEp B arpoiliaHamiad-
TaxX KOKHOW TaWTW W MOATAWTH CIIOCOOCH BEI3BIBATH 3HA-
YUTENBEHYIO NEQIIAIUIO TI0YB.

3. Kak HU3BeCTHO, 20JI0BBIE MPOLECCH! ACNATCSA Ha Je-
CTPYKTHBHBIC U aKKYMYJISTUBHBIC.

JecTpyKTHBHBIE TIPOIECCHI B arponaHamadTax Oac-
ceitHa HKHEH Tomu Hanbosee MOTHO U3yJalvCh Ha KITHO-
yeBbIX ydacTkax «JlyuaHoBo» u «10 km», a Takxke Ha Oc-
HOBE MAapHIPYTHHIX HaOmoaeHui. Odaramu nedrsmmu
SIBIISTIOTCS. HABETPECHHBIC CKIIOHBI ME30-U MHKpopelbeda
TIAIHY, a TakkKe IPeOHN MAIIHU B CiIydae IIyOOKOH OceH-
neid Beramku (3040 cm). Pasmepsr owaros nedursimy,
HaunOosee XapaKTepHbIE Ul CKJIOHOB I0’KHOM IKCITO3HIINH,
HU3MEHSIOTCS OT J0JIEN KBaJpaTHBIX MeTpoB 10 4 ra. Cpen-
HS TUIyOMHA BBIAYBaHUS IOYBHI, PACCUMTAHHAS HAMH IO
Meroauke M.E. benbrubaesa [21], 3a rompl HaOmMIOMCHUH
mMmersutack ot 0 1o 0,4 MM, Ho game 0,01-0,02 MM.

Puc. 1. 3aneranue cHexxHOro okposa B arposanamadrax Tomb-SHcKoro MexIypedss:
A) cyrpobsl y neconoinoc, kpoMok Jieca (poro M.A. Kammpo); b) ouaru pedusiuu Ha namne (Goto 3.H. KBacHukooit)
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Ta6auma 5

IporuBoaedasiuuonHas yctoituuBocth mo4s (I1x) u moporosbie ckopocTH BeTpa [12]

Ix 15 16-25 26-35

36-50 51-65 66-75 7685 8695 bonke 96

IToporoBasi CKOPOCTb BETpa, M/C 6 7 8

9 10 11 12 13 14

AKKyMyJIITUBHbIE Mponecchl. BbiayTsle 4YacTHLEBI

TI0YB YHOCSITCSL OT oyara JeuIsiiy Ha pa3INgHbIe paccTos-
HMS ¥ OTJIaraloTCs Ha TIOBEPXHOCTH CHEra IpHy ocnabiieHHn
CKOpOCTH BETPa, NEpe MPETSITCTBISAMU (pHC. 2).

Puc. 2. AKKyMyJIIHs 90JIOBBIX YacTUIl B arpoianmadrax ToMb-
Sliickoro Mexaypeubsi: A — y OIMYULIKH Jieca; b — 4acTUILbI IOYBbI HA
MoBepxHOCTH cHera nammuu (¢poto 3.H. KBacHukoBoif)

HHTEHCHBHOCTE J0JI0BOI AKKYMYJIAIMU  OIpeaciIsi-
JIaCb HaMHU 1O COACPIKAaHUIO YaCTHUIl Ha 1 M2. H€06XOI[I/IMO
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OTMETHTb, YTO MHTCHCHBHOCTH J0JIOBOW AKKyMYJSLUH B
HCCIIElyeMOM paiioHe B TEYCHHE XOJOJHOrO IMeprona
roga (OKTAOpb—anpesb) OLCHUBATIACH HAMH 10 €¢ MaKCH-
MaJIbHOMY TPOSIBIICHUIO B roj HaOmroneHus. H3BecTHo,
YTO aKKyMYJSLHS 90J0BOr0 MaTepHalia B TONLIE CHEra u
Ha €ro IOBEPXHOCTH HEPAaBHOMEpPHA: MaKCHMyM €ro
HAKAIUTUBACTCSl Ha Yy4acTKaXx (HOPMHUPOBAHHUS DONOBBIX
BOJIH (psiOM) M ropasio MEHbIIE — MEX/1Y S0JIOBBIMHU BOJI-
HaMu. Hanpumep, MOIITHOCTD OTJIOXKUBILETOCS MEIKO3eMa
Ha TIOBEPXHOCTH CHEra B Mpeneiax DO0JOBBIX BOJH B
1996 r. mocturana 13 mm, B 2003 1. — 30 MM, a MEXIY
J0JIOBBIMH BOJIHAMH BU3YaJbHO W HHCTPYMEHTAIBHO
ONPENIeNIUTh TOJIIMHY TBEPIAOr0 OCAJKAa HEBO3MOXKHO.
BecHoit B TOJpI MHTCHCHBHOI'O IMPOSBIICHUS MPOLIECCOB
nedmsiumy s01oBas psdk mokpsiBaer 10 70—75% mosepx-
HOCTH CHEra, a B OTICJbHBIC TOIbl HA CKIIOHAX OKHOM
skcnozuun — 10 90% (2004 r.). B 2003-2005 rT. 0oTM™ME-
Yajcsi 3HAYMTENBHBIA TPOLICHT 3arps3HEHUs IUIOLIATN
MAlIHA J0JOBBIMH YACTHUIIAMH KaK Ha CKIIOHAX FOXKHOM
9KCIIO3UIINH, TaK M Ha CKJIOHAX CEBEPHON IKCIIO3HIIHH.

BcrencrBue HEpaBHOMEPHOCTH HAKOIUICHUST 30JI0BOTO
Marepuaia 3arps3HEHHbIC MPOCIONWKH CHera HaOJIIoNaInCh
HE BO Bcex HIypdax, 3aJI0’KeHHBIX B ToMe cHera. Hanbomnee
YacTO OHM BCTPEYAIOTCS B TOJLIE CHEra JSTPecCcHil penbeda
1 B cyrpodax. 3a rozsl HaOMIOACHNH KOJMYECTBO HPOCIOEK
3arpsi3HEGHHOr0 cHera mMeHsutoch ot 0—1 (1993, 1996,
2010, 2011, 2014) no 3-5 wrryk (1989, 1990, 1995, 2001,
2003, 2004, 2009). TonmuHa 3arps3HEHHBIX TIPOCTIOEK CHE-
ra BapsupoBaa or 3-5 mm mo 10-15 cm. HamOombreit
TOJIMHBI JTOCTHTAIOT 3arps3HEHHBIC MPOCIOWKH CHEra B
cilydae OCCHHEH aKTHMBM3alM{ 30J0BOr0 IIpomecca — 10
15 em (1991, 2012). OTi NIpOCIOMKM NIPUYPOYEHBI K Cpef-
Heil ¥ HIDKHEH JacTsIM TOJIIIH CHera B mypgax.

3a 25-neTHuii iepruox HaOIIOEHNI OTMEYAITHCH TO/IBI C
Pa3HOI HHTEHCHBHOCTBIO aKKyMYJISILIMH 0JI0BOIO MaTepua-
J1a Ha equHMIy rwiomam B r/m”. CortacHo E.M. JTioGHoBoii
(2004), ona MoxeT ObITh MOApPA3/EIcHa Ha CIa0yI0 — MeHee
50 r/M?, ymepennyio — 50-100; cpemrroro — 100-200; crb-
Hyt0 — 200-500; oueHp cumbHyI0 — 500—1 000 U Ype3BBI-
qaitHo cHTBHYIO — Gomee 1 000 r/m” [22].

B Tabn. 6 npuBeneHs! MPUMEPHl HHTEHCUBHON aKKyMY-
JISLMH 0JI0BOTO MaTepHalia 3a XOJIOIHBIA MEepUol ¢ yKasa-
HHEM HauOONBIIEr0 MPOSBICHHUS YOJOBBIX IPOLIECCOB IO
Ce30HaM roja.

B cocraBe J0NOBBIX OTIIOXKCHHH MpeoOiagaoT
¢dpakmun meua — oT 46 no 83,5%, comepxkaHue ryMmyca
B mpobax U3MEHSIIOCh OT 2,2 10 5,1%. DonoBeie 0TII0-
JKCHUSI IMEIOT TECHYIO T'€HETHYECKYIO CBS3b C IMOYBAMU
uccieayeMoro peruona. Kpome Toro, B coctaBe usydva-
€MBIX OCaJKOB MPUCYTCTBYET U NbLIb, IPUHOCUMAS BO3-
JyUTHBIMM TIOTOKaMu M3 JIpyrux pernoHos [23]. Cpas-
HUTENBHBIA aHAJTU3 UHTEHCUBHOCTU aKKyM yJISILIUHU 0J10-
BOr0 MaTepHala Ha MallHe U B KEJAPOBOM JieCy MOKa3bl-
BaeT, YTO B Keapaye HAKAIUIUBACTCS HE3HAYMTENbHOE
KOJIMYECTBO J0JIOBBIX OcankoB (Tabm. 6). HaGmromeHus
3a HaKOIUICHHEM DOJIOBBIX OCAJKOB B CHETY Ha IOJIE CO



CTEepHEN MOKa3alid, YTO B CHEre HAaKaIIMBaJoCh OT 2,54
110 26 T/M°.

ConocraBiicHUs JaHHBIX IT0 MHTECHCUBHOCTH DOJIOBOH
AKKyMYJIIMU ¥ 9ucell Boib(da mokaspIBaer, 9To 0JJHO3HAY-

HOT'O COBIIQJICHHSI HE OTMEYAETCs, HAOJIFOACTCS CABUT MH-
TEHCUBHOCTHU J0JIOBOTO TPOIECCA OTHOCUTEIHLHO MAKCHUMY-
MOB COJIHEYHOUN aKTUBHOCTH. B 11€10M OTMEYaeTCst UKy~
HOCTB NposiBJIeHUs — OT 1 10 5—6 et (puc. 3, Tadm. 6).

Tab6nuua 6
VIHTEeHCHBHOCTH AKKYMYJISIIUHU 30JI0BOI0 MATEPHAJIA HA I0’KHBIX CKJIOHAX MALIHU B XOJIOAHBIN MepHo] roga
KouuecTBO Mpocioek 3arpsi3- VHTEHCHBHOCTD aKKYMYJISLINH, /™’ Haubosnb1as ak THBH3AIUS
Ton HabmroneHus —
HEHHOTr0 CHera B mypdax TTamus Kenposblii jiec Tiporiecca 1o ce30HaM
1990 1-5 1o 512 — 3uMa—BecHa
1993 0 10 B Cnaboe paSBvI/ITI/Ie nporecca.
B X0510/1HbII IEpHOJ] rOfIa

2000 1-2 >200 — 3uMa—BecHa

2001 1-5 no 344 — OceHp—3uMa

2002 0-1 10 305 - Becna

2003 0-3 1o 824 — 3nMa—BecHa

2004 1-4 110 640 — OceHp—3uMa

2005 0-1 1o 376 — Becna

2006 0-1 1o 85 — 3uMa—BecHa

2007 0-1 no 45 no 13,9 OceHp—3uMa

2008 0 10 83 no 18,8 Becna

2009 1-3 10 220 1o 83,8 OceHp—3uMa

2010 0 10 42 1o 24,6 Becna

2011 0 1o 109 05,3 Becna

2012 0-1 mectamu >1000 10 6,6 Ocenb

2013 0-1 menee 1,0 - Pasnoveproe.
OceHb—BecHa
PaBHOMEpHOE.

2014 0 no 15,5 o 14 Ocenb_pecHa
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MHTeHCHBHOCTS AKKYMYJISLMH Y0J0BOTO BEUIECTBA 3 X0JI0/HbIH nepHoj rojia (OKTs0pb-anpes) (r/ks.m)

Puc. 3. ConocraBieHne UMKINYHOCTHU MPOSIBJICHUS COJHEYHOH aKTUBHOCTU M MHTEHCHBHOCTU aKKyMYJIALIMU 50J10BOT0 MaTepuaa
Ha nanHe ToMb-SHCKOro MeKIypedbst

BruiBoabI

B xome 25-metHux HaAOMIOACHUI YCTaHOBJICHO, YTO
CKOpOCTH BeTpa B OacceifHe HmkHeW TOMHU 3HAYNTENBHBI
1 CTIOCOOHBI BBI3EIBATh NEQUIIAIIUIO MTOYB B arpoyiaHamiad-
Tax; MOYBbl PETMOHA XapaKTEPU3YIOTCS BBICOKOUW paclibl-
JICHHOCTBIO, OHM YSI3BUMBI K CHJIbHBIM BETpaMm, TaK Kak
MPOTUBOACDIAIMOHHAS YCTOMYMBOCTh WX HEBBICOKA;
CpeIHss TITyOWHA BBIAYBaHHS ITOYBHI 33 TOJBI HAOIOJIC-
HUM 3a pa3Hble OTPE3KHM BPEMEHH U B 3aBHUCUMOCTH OT
BEJIMYUHEI 09aroB Aedisaium namensacsk ot 0 1o 0,4 mm;
WHTEHCUBHOCTh AKKYMYIISLIMA 30JI0BOIO Marepuaia 3a

XOJIOJHBIM Tepruon roaa (OKTAOpb—ampenb) B TEUCHHE
19892014 rr. or 1 r/m* (2013 .) 10 6omee 1 000 r/m’
(2012 r.); B 2070BBIX OTJIOKEHMSAX NpeoOdianaroT (pak-
LMK TIBUIM, COZEpKaHWe TyMyca B psijie po0 TOCTHraeT
4-5%. DonoBble 0CaAKM MMEIOT TECHYIO I'€HETHYECKYIO
CBSI3b C ITOYBAMHU PETHOHA, A SOJIOBBIE IIPOLECCHI 10 IUIO-
g PasBUTUS OTHOCATCS K JIOKAJBHBIM; OTMEYAeTCs
LIUKIMYHOCTh MPOSABIEHHUsS Ipouecca — oT 1 go 5-6 ger,
YTO OOBSICHSETCS, IO HAIIEeMy MHEHHIO, 0COOCHHOCTSIMU
r7100aJIbHON UPKYIISIIAN aTMOC(EPHI, TPOSBIISIOIIUMHCS
B Pa3IMYHBIX METEOPOIOTMYECKUX XapaKTepHCTHKaX, a
TaKXe M PErHOHAIEHBIMHA CHHONTHYECKUMH MPOIIECCAMH.

JIUTEPATYPA

1. Benoyeproeckuit M.IO., Kuptoxuna 3.11., Jlapuonog I'.A. ONBIT KOJIMYECTBEHHON OILICHKH 3PO3HOHHO-U Je(IISIIMOHHOONACHBIX 3eMelb OacceiiHOB
O6wu u HpTeima mpu pa3paboTke cXeMbl KOMILICKCHOI'O HCIIOIb30BaHUS IPUPOTHEIX pecypcos // Bectauk MI'Y. Cep. 5. I'eorpadus. 1984. Ne 5.

C.3-9.

237



2. Caxcun A.H., Bacunves FO.H. T'eorpadudaeckre 3aKOHOMEPHOCTH COBPEMEHHOH aedisiuu B cremsix Bocrounoit EBpons! u 3anmannoit Cubupu /
I'eomopdomorus. 2003. Ne 1. C. 79-82.

3. Caocun A.1O., Bacunves FO.H., Quuaeos B.I1., Jlapuonos I'.A. Donoriit Mophorenes u coBpeMeHHbIH kiuMat EBpasun. 1. Jlunamuka atMocdepsr,
Onoxupylome u 2010Bble nponeccs! // 'eomopdonorus. 2012. Ne 3. C. 10-20.

4. Tpugonosa JL.U. Kmmmat // I'eorpadus Tomckoit obmacru. Tomck, 1988. C. 42-76.

5. IIpupoonvie onacHoctu Poccun. I'mapomereoponornueckue onacHoctu. T. 5 / mox pen. I'.C. Tomunpina, A.A. BacunbeBa. M. : M3narenbckas
¢dupma «KPYK», 2001. 296 c.

6. Cyyxuii B.U. Betposnepretudeckue pecypesl // Kamactp BosmoxxHocreit / mox pen. b.B. Jlykytuna. Tomck : U3n-8o HTJIL, 2002. 280 c.

7. Eeceesa H.C., Cnyyxuii B.M. Kimmmarudeckuil (akTop pa3BUTHS JOJIOBBIX IIPOIECCOB HA I0T0-BOCTOKe 3amagHo-Cubupckoil paBHHHBI // I'eorpa-
¢ust u mpupoxHsle pecypesl. 2005. Ne 4. C. 75-79.

8. Esceesa H.C, Pomawosa T.B. OnacHble METEOPOIIOTHUECKHUE SBJICHHUS KaK COCTaBHAsl YacTh IPUPOJHOrO pUCKa (Ha mpuMepe fora Tomckoil oba-
cru) // Bectauk Tomckoro rocynapcrsenHoro yrusepcurera. 2011, Ne 353. C. 199-204.

9. Lancaster N. Aeolian features and processes / Geological Monitoring / R. Young, L. Norby. Boulder, Colorado, Geological Society of America.
2009. P. 4-25.

10. 3axapos I1.C. Dpo3ust mous u Mepsl 60psOHI ¢ Hell. M. : Konoc, 1978. 176 c.

11. Kanvanoe K.C. Pa3BuTie 201I0BBIX IIPOLECCOB U BeTpoBoi dpo3uu nous Ha Teppuropur CCCP // T'eorpadus nponeccos sposun. 1986. C. 2-24.

12. Jlapuonog I'.A. Dpo3us ¥ Ae(IIAIHs 109B: OCHOBHBIE 3aKOHOMEPHOCTU KOINYecTBeHHas oreHka. M. : M3n-Bo Mock. yH-Ta, 1993. 200 c.

13. Ananosa I1.I"., 3a6nuyxas K.H. CunpHblii Betep B paiione T. Tomcka // KoHTpons okpysxkatomeit cpensl u xmmmata «KOCK-2010» : maTepuast
VII Beepoc. cummnosuyma, Tomck, 5—7 mtonst 2010. Tomek : Arpad-ITpece, 2010. C 202-204.

14. Puwibuna H.JII, Cayyxuii B.M. TlopsBHcTOCTH BeTpa B paiione I. Tomcka // Marepuansl Illecroro Cubupckoro coBelaHus MO KINMAaToO-
9KOJIOTHYECKOMY MOHUTOPHHTY 14-16 centsiopst 2005 r. Tomck, 2005. C. 23-29.

15. Kadacmp Bo3moxHocreii / mox pen. b.B. Jlykytuna. Tomck : U3n-8o HTJI, 2002. 280 c.

16. Pomawosa T.B. Kimmatndeckue nu3MeHeHHs Ha fore ToMmckoif obnactu B rno6aabHOM KOHTEKCTe // AKTyallbHBIE IIPOOIEMBI SKOIOIHH H IIPHPO-
nononb3oBanust CHOMPHU B II06aIBHOM KOHTEKCTE : €0. CT. B IBYX 4YacTsX. YacTts BTopast. Tomck : M3xn-Bo Tom. momurexn. yu-ta, 2007. C. 334—
337.

17. Cmuxus passirpanacs // AU®. Tomck. 2014. 9-15 amp.

18. Esceesa H.C. CoBpeMeHHbIH MophoIIToreHe3 oro-socroka 3anagno-Cubdupckoit paBHuHbL Tomck : M3n-so HTJI, 2009. 484 c.

19. Cree. CupaBounuk / iox pen. I.M. I'pes, [.X. Meiina. JI. : I'napomereounsnar, 1986. 752 c.

20. Joneunesuy M.M. OcoOEHHOCTH BETPOBOH dPO3UH I10YB U IPUMEHEHHE arpoJIeCOMENNOPaTHBHBIX MeponpusThil B 3anaguoit Cubupu // 3ammTa
nouB Cubupu ot sposun u gedisnuu. HoBocubupcek, 1981. C. 15-22.

21. Bemveubaes M.E. Ilpuponnsie ycinoBus AedIIIIUH II0YB M ITOYBEHHO-3PO3HOHHOE paiioHmpoBanue Cesepo-Typraiickoif paBHUHEI : aBTOped.
JIUC. ... KaHa. reorp. Hayk. Anma-Ara : UI" Ka3CCP, 1972. 22 c.

22. JIiobyosa E.M. DonoBas MUTpanis BEIECTBA U €€ POJIb B paclpocTpaHeHnu (hTopa B IaHAmAadTax ora MUHYCHHCKOH KoTIoBUHSL // I'eorpadus
U npupojHsle pecypebl. 1994. Ne 2. C. 86-91.

23. Eeceesa H.C., Keacnuxosa 3.H. CoBpeMEHHBIE J0JIOBBIE IIPOIECCHI I0r0-BOCTOKA 3anagHo-Cubupckoit paBHuHEI // I'eomopdomorus. 2010. Ne 3.
C. 40-46.

Cratbs npejcTaBieHa HayuyHol penakuueil «Hayku o 3emue» 18 mas 2015 r.

INTENSITY AND PERIODICITY OF EOLIAN PROCESSES IN AGROLANDSCAPES OF SUB-BOREAL FOREST IN
THE TOM RIVER LOWER BASIN

Tomsk State University Journal, 2015, 397, 233-239. DOI: 10.17223/15617793/397/35

Evseeva Nina S., Kvasnikova Zoia N. Tomsk State University (Tomsk, Russian Federation). E-mail: zojkwas@rambler.ru
Keywords: diflation; erosion and accumulation processes; Eolian sediments; agrolandscapes; Tomsk Oblast.

Eolian processes connected with erosion, disposal and alluviation of sedimentary rocks are usually developed in the natural zones
as well as in the arable areas. They are known to be the most developed ones in deserts and semideserts where they draw attention of
many scientists. In the forest area of the West Siberian Plain, these processes have been understudied so far. The taiga and sub-boreal
forest in the Ob and Irtysh basins are referred to either as a deflation free zone or the zone of accumulation of eolian material. Defor-
estation, tilting wildlands, public utilities construction contribute to the development of eolian processes. On farm lands, especially
on the croplands, where deflation sites occur, eolian erosion causes the decrease in humus layer thickness, loss of nutrients and ferti-
lizers, change of the soil texture. At the sites of accumulation, there might be crop covering up and the textual and chemical composi-
tion of soils changes as well. Besides, the relief of croplands is gradually changing: windward slopes are becoming steeper, whereas
at the sites of accumulation either surface smoothing is observed or nanorelief is formed. In general, the sustainability of geosystems
and the process of soil self-restoring are destroyed, erosion develops. In the course of our 25 year-observations it was found out that
the wind velocity in the basin of the Tom River is significant and it can cause soil deflation in agrolandscapes; a high dust mulch is
typical for the regional soils. Also, they are attacked by strong winds since their antideflation resistance is not high. The mid depth of
soil retirement during our observations at different periods of time varied from 0 to 0.4 mm caused by the deflation size; the intensity
of eolian material accumulation during the cold period of the year (October — April) during the 1989-2014 period varied from 1 g/m?
(2013) to more than 1000 g/m?* (2012). Dust fractions predominate in the eolian deposits, humus content reaching 4-5 % in some
samples. Eolian sediments have a close genetic link with regional soils. Eolian processes by the area of development pertain to local
ones; periodicity in processes is clearly expressed: from 1 to 5-6 years, suggesting some peculiarities of global atmospheric circula-
tion as seen in different meteorological characteristics as well as in regional synoptic processes.
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