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B pabote ucciienytoTcsi ”HTEHCUBHOCTD 0acCEifHOBOI 3p03MM U OCOOEHHOCTH (DOPMUPOBAHMS CTOKA B3BeE-
IIEHHBIX HAHOCOB CJIa00 OCBOEHHBIX BOAOCOOPOB B OacceiiHe p. JIeHbI, pacrojloXeHHBIX Bo3Je T. SIKyTcka
(15740 xm?) u B BepxHeM TedeHuu p. b. Yepenanuxa (1709 km?2). BriepBble B npeenax 3aJeceHHBIX BOTOCOOPOB
OacceiiHa p. JIeHbI TpoBeeHa aganTalus 3po3uoHHO-aKKyMy/siTuBHOM Monenn Wal EM/SEDEM, noronHeH-
Hag UcIojb3oBaneM MogudunpoBanHoii I. A. JlapnonoseiM Mmomenu I'THU. Choenan BEIBon 0 BaxkHeHIIIei
poJv paspeleHus HMdpoBoit Moneau peiabeda B pacyeTaXx CTOKa HAHOCOB: YeThIPEXKPAaTHOE YMEHbIIICHUE
mara cetku (co 100 mo 25 M) MeHsIeT OLIEHKY CTOKa HAaHOCOB Ha 25%. YCcTaHOBJIEHO, YTO CPETHEMHOTOJIETHHE
3PO3UOHHKIE TIOTEPH MOUBHI B paiioHe I. SIKyTcka Bozpociu ¢ 4.7 (2003—2007) 1o 4.9 (2015—2019) T/km? B rox,
YTO OOBSICHSIETCSI COKpAIlleHUEeM TIJIONIAJN JIECHOM PaCTUTENIbHOCTU U TIOSIBJIEHUEM JIYTOBBIX COOOIIIECTB Ha
MecTe MPOIIEAININX 31eCh JIECHBIX ToXapoB. B mpenenax Bogoc6opa p. b. YepemaHuxu mpoU30IIIIN COKpaIle-
Hus ¢ 7.2 (1985—1990) o 6.4 (2015—2019) T/kM? B TOJ1, BCIEACTBIE YBETUUEHUS TUIOLIAIH JIECOB, COKPALIEHUSI
€CTECTBEHHOM JIYTOBOIl pacTUTEILHOCTH M MICUE3HOBEHUSI IMaXOTHBIX yronuii. Habmonaemast BelMmurHa CTOKa
HaHOCOB 0 JaHHBIM ruapornocta bom ¢ Tepputopuu Bomocoopa p. b. UepemaHuxu Takke cOKpaTuiach 3a 1Ba
paccmaTpuBaembix epuona c 0.41 1o 0.37 T/km? B ront. TpeHabl CTOKAa HAHOCOB B MPeJeNax yuacTka y I. KyT-
cKa 1 caMoii p. JIEHbI TaKKe CBSI3aHBI MEXAY CO0O0M: M3MepeHHasT BEIMUMHA CTOKA B3BEIIEHHBIX HAHOCOB
p. Jlens! Ha octy Ta6ara 3a Te xe mepuons! Bo3pocia ¢ 8.76 mo 10.82 t/km? B rox. I1oydeHHbIE pe3y/bTaThl
CBUIETEIBCTBYIOT 00 UCKITIOUUTEIBHOM pOJIM GacceifHOBOM 3po3uu B HOPMUPOBAHUM CTOKA HAHOCOB MaJIbIX
pex (p. b. Uepemannxa) 1 ee He3HAYNTEITLHOM BIMSHMU Ha CTOK HAHOCOB KPYITHBIX peK (p. JIeHa).

Kniouesoie cnosa: WaTEM/SEDEM; nuBHeBast 3po3usi; Tajlasi 3p03Usl; aKKyMYJISILIUSL; CTOK HAHOCOB; IWHA-
MMKa 3eMHOT'0 MOKpOBa; p. JleHa
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1. BBEAEHHME

M3meHeHNs KiTMMaTa COMPOBOXIAIOTCS MHTEHCH-
(hukanmeit pazHoOOpa3HBIX MPUPOTHO-AHTPOIIOTEH-
HBIX TIPOLIECCOB (Jerpanaius KpuoJIUTO30HbI, JECHbBIE
noxapsl 1 T.1.). Bo MHOrux vactsx Poccun Ha rpa-
Huue 1980—1990-x rr. Mpon301ILIN U3MEHEHUS 3eM-
Jienoib3oBaHus u Kiumata (Park et al., 2014; Golosov

# Ccpuika g nutuposanusa: Mansues K. A., Yanos C. P.,
HNBanoB M.A., Manbuea T.C., ®@unrepr E.A., Iletpo-
Ba E. B.(2025) IuHamMuKa 3p0o3uK 1 MOCTYIICHUSI HAHOCOB
B peKU Ha cj1a00 OCBOEHHBIX paBHMHHBIX Bomocbopax LleH-
TpaibHOM CHUOUPU B CBSI3U C UBMEHEHUSIMU 3€MJIETOJIb30-
BaHMS M JIECHBIMM ToXapamu. leomopghonoeus u naseoeeo-
epagusa. T. 56. No 2. C. 231-250. https://doi.org/10.31857/
S$2949178925020043; https://elibrary.ru/GPTLUQ

et al., 2018), 4TO MpUBEIO K NUBMEHEHNIO UHTEHCUB-
HOCTH AeTpagallii IIOYBEHHOTO TTOKPOBa, YCUICHUIO
3PO3UOHHO-aKKYMYJSITUBHBIX MPOLIECCOB U CTOKA
TBepaoro BeuecTBa. CunTaercsi, UTO B HaUOOJIbIIEH
CTEIEHU 3TU MPOILIECChl MPOSIBISIOTCS B apKTUYECKOM
30He 1 HEMOCPEACTBEHHO B OacceliHax peK CeBepHOro
Jlemosuroro okeana (Nummelin et al., 2016; Vihma et
al., 2019; Magritsky et al., 2020; Nasonova et al., 2023).

Kpynneiiieit pexoit azmatckoit yactu Poccuu 1o
rioiaau 6acceiina sipnsetcst Jlena. Hecmotpst Ha To,
YTO 3[€Ch U3YUYEHHOCTh 3PO3MOHHO-aKKYMYJISITUBHBIX
MPOIECCOB OTHOCUTEJIBHO BbICOKA M paccMaTpuBa-
Jlack B pabotax Cudbupckoro otaeneHust PAH (Perxos,
2009), MOCKOBCKOTO roCcy1apCTBEHHOTO YHUBEPCU-
tera (JIutBuH u np., 2021; Marpunkuii, banmukosa,
2021; Marpuuxuii, 2022), Kazanckoro yHuBepcurera
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(I0etH6eprenos, Epmonaes, 2017), a Takxxe B pam-
Kax rmobanpHbIX ucciemoBanuii (Cohen et al., 2013;
Borrelli et al., 2017), nuHTerpajabHble OLIEHKU OajlaHca
HAHOCOB ISl MJIbIX BOJOCOOPOB, YUYUTHIBAIOIIME aK-
KyMYJISILMIO YacTU CMbIBAa€MOTO MaTepuaja, HUKOTa
He MpoBoAMINCh. He OBIIO TakKe OIEHKHN TBEPIOTO
CTOKa ¢ Bogocbopa ¢ TajibiMu Bonamu. [Tpu 3ToM Kiu-
MaTUYeCKue U3MEHEHUSI U CBI3aHHbIE C HUMU BO3-
JNeNCTBUSI Ha BOAHBIN CTOK U CTOK HAHOCOB OT MpPO-
IIECCOB JIeTpaJalliy MHOTOJIETHEMEP3IIBIX TIOPOI, pe-
TUCTpUpOBaBIIMECs I peK 6acceliHa JIeHbl, a Takxke
BO3MOXHOCTb BEpU(UKALIMU PEe3yIbTaTOB MO JAHHBIM
MHOTOJIETHUX U3MEHEeHMI peuyHoro croka (Marpuil-
Kuit u ap., 2023) omnpenensiroT aKTyaJaIbHOCTh BBIIIOJI-
HEHUs OIIeHOK (hOPMUPOBAHMST CTOKA HAHOCOB IS
MaJIbIX BOAOCOOPOB UMEHHO IJISI 3TO TEPPUTOPUU
(Chalov et al., 2021; Chalov, Prokopeva, 2022).
ITostomy paboTa TpecienyeT cleayolle Ieln:
1) olleHKa COOTHOIIEHUI MEXIY PO3Ueid U aKKyMY-
JIsiuMeid Ha BomocOope; 2) olleHKa BO3MOXKHOTO BKJla-
Jla 10CTaBKM HAaHOCOB ¢ BogocOopa B CTOK HAHOCOB
peK Ha OCHOBE CpaBHEHUsS C JAHHBIMM THAPOMETPU -
YeCKUX MOCTOB; 3) BBhISIBJIEHUE BpeMeHHON TMHAMUKUI
3PO3MOHHO-aKKYMYJISITUBHBIX IpoueccoB. ITocaenHsst
3ajlaya pelraeTcs IJIsl CAeAyolInX OTPEe3KOB Bpeme-
HU: Ha Bomocbope p. b. Uepermanuxa — 1985—1990 rr.
u 2015—2019 rr., Ha yyactke “Axyrck” — 2003—2007 rT.
un 2015—2019 rr. PazHble uHTepBaJibl BpeMeHU 00Y-
cJIoBJIeHbl HainuueMm uctopudeckux 33 HyXHOTO
paspelreHus 1 CyIIeCTBEHHBIM COKpaIlleHUeM TalTHU
(B 2 pa3a u OoJjiee) B mmpenesiax MOIeIbHBIX BOIOCOOPOB.
B paGote ncrnoysb3oBaHbl HAPAOOTKU TPATULIMOH -
HBIX MMOJYAMITUPUYECKUX MOjeNeil Ha 0a3e yHUBep-
casibHOTO ypaBHeHus 3po3un USLE (Wischmeier et
al., 1978) u ero moguduxkanum RUSLE (Renard et al.,
1997). 119 BO3MOXHOCTU OLIEHKM 3PO3MOHHBIX I10-
Tepb MOYBBI C YYETOM aKKYMYJSLIMU YaCTU CMbIBae-
MOTO MaTepHaia OT CTOKA MOXKIEBBIX BOI B TIpeIeIax
BoImocOopa M CTOKAa HAHOCOB B PEeKY MCIIOJIb30BaHO
TMIOHSTHUE O “CeIMMEHTALIMOHHON CBI3HOCTU MCCie-
JyeMoil TeppuTopur. Bo3MOXHOCTU BBITTOJTHEHMUS
TaKoit OIIEHKM CBS3aHBI C YITOTPEOIEeHNEM OTHOTO M3
clIenyIoIIuX NHAEKCOB: sediment delivery ratio (SDR)
(Boomer et al., 2008; Baartman et al., 2013; Heckmann
et al., 2018); index of connectivity (1C) (Borselli et al.,
2008; Gay et al., 2016; Zhao et al., 2020); travel time
(Ferro, Porto, 2000; Bhattarai, Dutta, 2008); transport
capacity (Verstraeten et al., 2007; 2KuakuH u ap.,
2021). B HaleM uMcclienoBaHUU 32 OCHOBY B3SIT MHACKC
transport capacity, peaJlu30BaHHbINA B IPOTPaMMHOM
kone monenu WalTEM/SEDEM (Borrelli et al., 2021).
Panee ombIT ucnonb3oBaHus anroputma WaTEM/
SEDEM mnpumensuica B Mcnanum (de Vente et al.,
2008), Uranuu (Van Rompaey et al., 2005), benbruu
(Van Rompaey et al., 2001), Monromuu (Pietron et al.,

MAJIBLLEB u np.

2017), Kutae (Sheng, Fang, 2014), B ceabcKOX0351i1-
CTBEHHBIX permoHax tora EBpomeiickoit yactu Poc-
cumn (ZKuakuH u ap., 2021), a Takxke BocToka Pycckoii
paBHuHBI (Maltsev et al., 2022), rae rmoka3aji BEICOKYIO
23(HEKTUBHOCTDH OLIEHKHU 3PO3MOHHO-aKKyMYJISITUB-
HBIX IIPOIIECCOB M UX MTMHAMWKH B IIpemesiax BOIO-
cOOPOB peK pa3HOI CTENEHU CeTbCKOX03SIICTBEHHOTO
OCBOEHMSI. YUUTHIBASI METOAUUECKUE CIIOXKHOCTU MPU-
MEHEHMSI MOJIEU JIJIsl IECHOM 30HbI, aBTOPbl OPUEH-
THPOBAJIMCH KaK Ha paHee BBIITOJTHEHHbIE OIIEHKU Be-
prdUKaINU AJITOPUTMOB YHUBEPCATHLHOTO YPaBHEHUS
spo3uu mouB USLE i1t cXOmHBIX YCI0BU CUOMPCKUX
peunbix 0acceitHoB (LbpmenkoB u ap., 2022; Chalov,
Ivanov, 2023), Tak 1 Ha ONBIT IPOBEACHMS IMOTOOHBIX
pacueToB, peaJu30BaHHBIX B IJ100AJbHBIX MOJIEIISIX
spo3unu noys (Borrelli et al., 2017).

OlieHKa MTPUMEHUMOCTH aJITOPUTMa ISl IBYX paB-
HUHHBIX U CEJIbCKOXO3IHCTBEHHO CJIa00 OCBOEHHBIX
BOIOCOOPOB LIEHTPAIBLHOM YaCTH TaeXKHOM 30HBI SIBU-
J1aCh MOTIOTHUTETHHON METOTMIECKOM 3amadeit uccie-
noBaHMs. 17151 OLIeHKM TTOTEPb MOYBBI OT TaJIOrO CMBbI-
Ba ucmnojb3oBaiach Moaesnb 'THU B Mogudukauumn
HWJIBIT u PIT (JlapuoHos, 1993).

2. OBbEKTbI U METO/1bl

2.1. Teppuropus ucciieT0BaHUA

HccnenyeMble yyacTKU pacroyiaralorcsi B mpeze-
nax [1puaeHCKOTO IUIaTo M XapaKTepu3yIoTcs B 1ie-
JIOM paBHUHHBIM peibedoM. IlepBriii yuacTok (ma-
Jiee — ydyacTok “SIKyTcKk”) oObenuHsieT 6acceitHbl
pek, Bnagarolux B JIeHy B paiioHe I. SIkyTcka Mexay
TabarmHckuM n KaHramacckum mbicamu. ITouBeH-
HBII TTOKPOB MpPEACTaBJIEH MaJeBLIMU OCOJIOAETBIMU
(Haplic Cambisols Dystric), majeBsiMu KapOoHaT-
HeimMu (Haplic Cambisols Eutric), 60poBbIMH mecKa-
mu (Rubic Arenosols Eutric), yepHo3eMaMmu 0OBIKHO-
BeHHbIMU (Voronic Chernozems Pachic), nyrossimu
(Haplic Gleysols Dystric) 1 moiMeHHBIMU KUCJIBIMU
(Umbric Fluvisols Oxyaquic) moyBaMu. Y4acTok 3a-
HuMaeT riowmanb 15740 kM2, aGc. BBICOTHI B MANa30-
He oT 74 1o 423 M. B BO3BBILIEHHOM YacTU y4acTOK
CJIOXXEH TePPUTEHHO-00JIOMOYHBIMH OCATOTHBIMU T10-
pomamu, 6Ke K pyciy p. JIeHbI — aJuTioBHAIbHBIMU
otnoxenusmu (Hartmann, Moosdorf, 2012). Cpen-
HEMHOTOJIETHUE TeMmIeparypa Bosayxa —8.9°C u ro-
JIOBOI1 CJ10# 0caaKoB 0KoJio 240 MM.

Btopoii yuactok — Bomoc6op p. b. Uepenanu-
XU U JIEBBII IPUTOK cpemHeld JIEeHBI ¢ 3aMBIKAIOIINM
crBOpoM B 11oc. bom (puc. 1). IImomans Bogocbopa
1709 xm2, a6c. BeICOTHI OT 129 10 532 M. [TouBeHHBIit
TMOKPOB MpPeACTaBJIeH 1€PHOBO-MOA30IMCTBHIMUA OCTa-
TouHo-KapOooHaTHbIMU (Umbric Albeluvisols Abruptic),
najneBbiMU TUNIMYHBIMU (Haplic Cambisols Eutric), na-
JneBbiMu onoa3oneHHbIMU (Haplic Cambisols Dystric)
U 1epHoBOo-KapOoHaTHbIMU (Rendzic Leptosols Eutric)
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Puc. 1. O630pHas kapTa pacrojoXeHs] U3y4aeMbIX BO1OCOOpOB.
1 — rpaHULIB U3y4aeMbIX BOIOCOOPOB; 2 — BOMOEMBI; 3 — IIaBHbIE PEKU; 4 — HaceJIeHHbIe ITYHKTHI; 5 — rpaHulIa Bomocbopa

Jlenwrt; na epeskax (6—7): 6 — TUAPOIIOCT, 7 — METEOCTAHIIMS.
Fig. 1. Location of the studied catchment.

1 — bound of the catchment; 2 — water bodies; 3 — main rivers; 4 — settlements; 5 — bound of the Lena basin; in the insets

(6—7): 6 — hydrological station, 7 — weather station.

moyBaMu. B reoslormyeckoM CTpOEHHMHU y4acTBYIOT
B OCHOBHOM KapOOHATHBIE W TEPPUTEHHBIE TTOPOMIBI
(Hartmann, Moosdorf, 2012). CpegHeMHOTOJIETHUE
TemIieparypa Bosayxa —5.8°C u cioit ocagkoB 332 MMm.

TeppuTopuu BEIOPaHBI ¢ YI€TOM HAJTMYMS MOHUTO-
PUHTOBBIX JTaHHBIX O CTOKE B3BEIIEHHBIX HAHOCOB, YTO
MO3BOJISIET TPOBECTH BepU(MUKAIIUIO MTOJYYSHHBIX pe-
3yabTaToB. O06a pacCMOTPEHHBIX BOTOCOOPA MOKPHITHI
necoM Ha 70—90%, 4TO 0OYeHb TUIIMYHO )i GacceiiHa
Jlennl. I1onoxuTeabHbIE TEMITIEPATYPHI C Mast TIO CEH-
TS0pb IO3BOJISIOT (POPMUPOBATHCS HA BOZOCOOpax Io-
BEPXHOCTHOMY CTOKY.

2.2. MeTonuka

J7151 O1IeHKY CpeTHEMHOTOJIETHEM TTOYBEHHOM 3p0-
31U B Ipeesiax UCCIeayeMbIX Y4aCTKOB MCIIOIb30Ba-
nack ¢opmyina (JlaproHos, 1993):

TFTEOMOP®OJIOI'UA U MMAJTTEOTEOT'PA®UA ToM 56 Ne 2 2025

E = E;+ E, (1)

rne £y, E;— Momyau JOXIEBOTO U TaJOro CMbIBA CO-
OTBETCTBEHHO, T/Ta B TO/.

151 cpemHeMHOTOJIETHE OLIEHKM 0acCeifHOBOI 3p0-
31U OT JOXIEBOIO CMbIBA, a TAKXKE CTOKA HAHOCOB C Tep-
pUTOpUHU BodOCOOpa U CO3AaHMSI KapT UCIOJIb30Bajlach
MOJIe/Ib CPENHEMHOTOJIETHE ! OLICHKU OajlaHca 3po3u-
OHHO-aKKyMYJISITUBHBIX TIpolieccoB WalEM/SEDEM
(Van Rompaey et al., 2001; Verstraeten et al., 2007).

Mertoauka cocTouT U3 Tpex 3TanoB. Ha mepBom
BBIMOJTHSIETCS] OLIEHKA TMOTEHIIMAJIbHBIX TTOTEPh MO-
YBBI B Mpee/iax Kaxaoro MUKCes, MPeacTaBIsIioliero
TOT WJIM MHOM CKJIOH, Ha ocHOBe ypaBHeHUsI RUSLE
(Renard et al., 1997):

E;=Rx Kx LS,y x Cx P, )
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e E; — CpeIHEMHOTOJIETHHE TIOTEPH TTOYB (KrXM~2/
ron '), R — 3p0O3MOHHBII MHIEKC JOXIEBBIX OCAIKOB
(MIx MM M—2 9~ ron~!), K — cMBIBa€MOCTb MOUYBBI
(xry MJIx " MM Y, LS, — 2pO3MOHHBI MOTEHLIHAT
penbeda (0e3pazMepHblit), C — MOYBO3AIIUTHBINA KO-
3 duLMeHT pacTuTeabHOCTH (0e3pa3MepHbIit) U P —
KO03(hGULMEHT MPOTUBO3PO3UOHHBIX MEPOITPUSITUIA.
Ha BTOpOM 3Tane olieHUBaeTCs TPaHCIIOPTUPYIO-
111as1 CIMOCOOHOCTh KaXI0ro MUKCes, MPeACTaBIIsIIO-
11Ier0 TOT WJIX UHOM CKJIOH, HA OCHOBE YpaBHEHUSI:

TC = kicRK(LS, ) — 4.15°3), )

rie 7C — TpaHCIOPTUPYIOILAS CIIOCOOHOCTD (KI XM 2/
ron~); ktc — ko3 GULMEHT TPAHCIOPTUPYIOLLEH CITO-
COOHOCTH, M; S — 3HaUEHME YKJIOHA.

Ha TperbeM aTarne KOJU4ecTBO CMbIBAEMOU TMOY-
BBl CPAaBHUBAETCSI C TPAHCIIOPTUPYIOIIEN CITOCOOHO-
cTblo. I1pu aTOM ISt Kaxaoit siueiiKyu KOJIU4ecTBO
MOCTYIUBIINUX CO CKJIOHOB BbIllIE HAHOCOB 100aBJIs-
€TCs K KOJIMYECTBY HAHOCOB, TPOU3BENECHHBIX 3PO3UEN
B 9TOM siueiike. Ecii cymMma MoCTynUBILIMX B pacyer-
HYIO S1YeliKy HaHOCOB U HAaHOCOB, C(hOPMUPOBAHHBIX
3a CYET PA3BUTUS PPO3UU B Mpeaeaax JaHHON SYeKu
HUKE, YeM TpaHCIIOPTUpYIollasi ClIOCOOHOCTh MOTOKA,
TO BCE HAHOCHI HAMTPABJISTIOTCS TATBIITE BHU3 IO CKJIO-
Hy. Eciii aTa cymMa npeBbliliaeT TpaHCITOPTUPYIOIILYIO
CITOCOOHOCTh MTOTOKA, TO CTOK HAHOCOB U3 STYCHKU
OrpaHUYMBAETCS TPAHCIIOPTUPYIOLIEH CITOCOOHOCTBIO
MOTOKa.

OPO3MOHHBIE TTOTEPU TTOYBBI OT CTOKA TaJIbIX BOJ
OBLTM BBITIOJTHEHBI C UCITOJIb30BAHUEM 3aBUCUMOCTU
(JIapuonos, 1993):

Er=AK h, L, 1 C), “)

rme A — cpenHuil cyioii cToKa 3a Mepuon CHeroras-
HUsA, MM; I — YKJIOH CKJIOHA; L — OJIMHA CKJIOHA, M;
C — oYBO3aIIUTHBIN KO3 GUIMEHT PacTUTEIbHOCTH;
K — cMBIBa€MOCTb TTOYBHI.

K coxanenuro, monuduiuposanHas I. A. Jlapuo-
HOBBIM MeTonuka ['ocynapCcTBEHHOTO TMAPOJIOTUYE-
ckoro uHctutyta (I'THU) He olleHMBaeT aKKyMYJISILIMIO
YacTU CMbIBa€MOIi MOYBBI HA BOJOCOOPE, TTO3TOMY MbI
B CTaTbe MPUHUMAEM, YTO BECb CMBITHI/ MPU TajJOM
CTOKE MaTepuall JOXOIUT 10 BOAHBIX 00beKTOB. JlaH-
HOE MPEToJoXeHNEe MOXET MOATBEPKAAThCS TEM, YTO
KOHIICHTpAIINS TBEPAOTO BEIIECTBA B BEIITHUX BOIAX
JOBOJIbHO HU3Ka, a CKOPOCThb BBICOKA, UTO CITOCO0-
CTBYeT ero nepeHocy Ha oouibliine paccrosinus (I'oso-
coB, 2006).

st pacyeToB ObLIM UCTIOJb30BaHbI CAEAYIOIIUE
Kaprorpaduieckue Moaenu: peibeda, CMbIBAeMOCTH
nouBbl (K-(hakTop); 3eMJIENOJb30BaHMSI; SPO3UOHHO-
ro MHIeKca JOXAEBBIX ocagkoB (R-¢akTop); 3amacos
BOJbI B cHere (/1); Monesb MoYBO3alUTHOTO KO3 du-
LIMEHTa PaCTUTEJIbHOCTU OT CTOKA TaJbIX U JOXIEBBIX

MAJIBLLEB u np.

Bog (C-dakrtop). CpemHEMHOTIOJICTHSISI MHTEHCUB-
HOCTb CTOKa HaHOCOB COMOCTaBJISIaCh C PACXOA0OM
B3BEIIIEHHBIX HAHOCOB JIM00 Ha OJIMKaiIIeM TUAPOIIO-
THYECKOM TIOCTY, TMOO Ha 3aMbIKaloIleM JJisl uccie-
JyeMoro Bomoc6opa. [Iyisi cpaBHUTENbHOTO aHaan3a
ObLIY MCIIOJIb30BaHbI CAEAYIONIe TUAPOJOTUYECKIEe
MOCThI: AJ1s ydacTKa “AKkyTck” — moct Ha TaGaruH-
CKOM MbIce (majee — moct “Tabara”); mist Bomocbopa
p. b. Yepenanuxu — noct B noc. bom. /11 paboThl uc-
MOJIb30Baach pacTpoBasi MOJeIb MPOCTPAHCTBEHHBIX
JaHHbIX 1 mar cetku 100 M. Pe3yiabraThl 1o omHOMY 13
Bomoc6opos (p. b. YUepenanuxa) ObLIM CONOCTAaBICHEI
C pe3yabTaTaMu, ITOJYyYeHHBIMH Ha ceTKe maromM 30 M.
2.3. Peaved

B HacTosiIee BpeMsl CyIIeCTBYIOT HECKOJIBKO 00-
IIEeAOCTYITHBIX ITTOGATBHBIX IU(GPOBBIX MOIEICH pe-
nmeeda (FTLHMP) B cBOOOTHOM AOCTYyIlE MMEIOIINX
pasnuuHoe paspemenHue: 1” — SRTM C-SIR, SRTM
X-SAR (Farr et al., 2007), ASTER GDEM v.2 (Reuter
et al., 2009), ASTER GDEM v.3, ALOSW3D30
(Tadono et al., 2014), 3" — MERIT v.1 (Yamazaki et
al., 2017), Viewfinder Panoramas (Melkonian et al.,
2016), TanDEM-x90 (Wessel, 2018); 7.5 yIimoBBIX ce-
kyHn — GMTED?2010 (EpmonaeB u np., 2017) u ap.
Cpenu Bcero 3Toro pazHooOpasus aJisi padoThl ObLIO
pelieHo ucnoyb3oBars 'LIMP, nmeromme nmpocrpaH-
ctBeHHOe paspenieHue 3" (okono 90—100 m). M3 Tpex
I'LIMP ¢ mpocTpaHCTBEHHBIM pa3pelieHueM 3" BBI-
OopaHa mozaenb Viewfinder Panoramas, nocrynHas Ha
caiite http://viewfinderpanoramas.org. Monenb co-
3IaHa Ha OCHOBE JAHHBIX HECKOJIBKUX MCTOYHUKOB,
B TOM 4YHCJIe ¢ UCTIOJIb30BaHUEM WH(OPMAIIUU O pe-
nbede, oundpoBaHHON ¢ TomorpaduiyeckKux KapT
maciutaba 1:100000 oias uccienyeMbiX BOIOCOOPOB.
HaHHBI (DaKT IBIsIeTCS TPEUMYIIECTBOM IO CpaBHE-
HUIO ¢ ApyruMu rno6aibHeIMU LIMP aHanormyHoro
pa3penieHus, MOJYIeHHBIMY C MCITOJIb30BaHNEM JdaH-
HBIX TUCTAHIIMOHHOTO 30HIUPOBAHUS 3eMJITN U IMEIO-
IIAMU TOTPEITHOCTH, 0OYCIIOBIICHHBIC PACTUTETHHBIM
ITOKPOBOM, YTO OCOOEHHO BaXKHO JIJII TEPPUTOPUU Ha-
1LLIEro UCCAeNOBaHUSI.

OTHenbHO CTOUT apryMEHTUPOBATh MCITOIb30Ba-
Hue 'LIMP He caMoro BHICOKOI0 MPOCTPaHCTBEHHOTO
pas3pelieHus U3 CyIIeCTBYIOLINX B CBOOOTHOM IOCTYTIE
B HACTOSIIIIAI MOMEHT. B GyayieM ruraHupyeTcst uc-
M0JIb30BaTh aHAJIOTUYHOE MPOCTPAHCTBEHHOE pa3pe-
meHue (3”) mIsg olleHOK 3P03MOHHO-aKKYMYISITUBHO-
ro 6ayiaHca Bomocbopa u CToKa HAaHOCOB C HETO BCEro
OacceiiHa p. JleHsl, a 25—30-MeTpoBOe pa3pellieHue
BBI30BET Cepbe3HBIC BEIUUCIUTEIbHEIC CIOKHOCTH U3-
3a 00JIbIIOTO 0ObeMa pacTPOBBIX Mojeneii (haKTOpOB
apo3un. 1 CpaBHUTEILHOTO aHaIN3a BIUSHUS II1ara
ceTku 3azaeiictBoBaHa Moaenb ALOSW3D30. s pac-
yeTa 3pO3MOHHOTIO NOTeHIIMaa pejibeda UCIoIb30Ba-
Jnack metonuka M. A. Nearing (Nearing et al., 1997).
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2.4. DpoaupyeMoCTb NOYB
I co3naHusl IPOCTPAHCTBEHHON MOIEIU CMbI-
BaemocTtu (K-factor) mcmonb3oBajluch IIPOCTpPaH-
CTBEHHbIE U aTpUOYTUBHbBIE NaHHbIe EnnHOro rocy-
JapCTBEHHOTrO peecTpa MOYBEeHHBIX pecypcoB Poc-
cuu, TpeAcTaBieHHBIe Ha caiite http://egrpr.esoil.
ru/. JlaHHBI peecTp ObLI B IIEpBYIO oYepeab CO3/1aH
Ha OCHOBe IOYBeHHOi1 KapThl B. M. ®puaianma mac-
mrtaba 1:2500 000. AnpTepHAaTUBHBIM MCTOYHUKOM
MIPOCTPAHCTBEHHBIX MTAHHBIX O TIOYBE IIJIST TaHHOI Tep-
putopuu spisitorcst Harmonized World Soil Database
(Nachtergaele, et al., 2012), a Takke JaHHbIE IIPOEKTa
SoilGrids (Hengl et al., 2017), KoTOpBI€ II0 COBOKYITHO-
CTU MPUYMH SIBJISIIOTCS MEHEe TOUHBIMU.
7151 OLIEeHKU CMBIBAEMOCTH MCIIOJIb30BajIach op-
MyJIa, pacCUMTHIBAIONIAs CMBIBA€MOCTb B SIMHUIIAX
CH:

(2.1(d(100 — €))"14)0.0001 x
x(12 — a) + 3.25(b - 2) +

+2.5(c - 3)
100

®)
K =

x 0.1317,

IIe a — colepXaHue OpraHM4YecKoro BellecTBa, %;
d — conepxanue yactui pasmepom 0.002—0.1 mm, %;
e — comepxxanue yactul pasamepom <0.002 mm, %; b —
KJIacC CTPYKTYpPHI U ¢ — KJacc nmpoHuiaemMoctu. bo-
Jiee IeTajbHOE OIMMCaHMe pacyeTa CMbIBAEMOCTH 1aHO
B ommucannu K MonenssM USLE, RUSLE, RUSLE2.

CMbIBaeMOCTh MOYB B Tpenesiax yyactka “AKyrck”
XapaxKkTepU3yeTCs CIAEAYIOLIUMU 3HAYEHUAMMU: Taje-
BbIE€ OCOJIOfENbIe — 63, majeBble KapOoOHAaTHBIE — 49,
OopoBbIe TTIeCKU — 48, YepHO3eMbl OOBIKHOBEHHBIE —
29, nyroBbie — 41 ¥ MOMMeHHbIE KUCAble — 25 KT 4
MIx ' mm—L

CMBIBaEMOCTH IOYB B IIpenesiax Bomocoopa b. Ye-
pernaHnxa XapakTepu3yeTcs CISAYIOIMINMI 3HAYeHM -
SIMU: IE€PHOBO-TIO30JIUCThIE OCTATOYHO-KapOOHAT-
Hble — 63, najieBble TUIIMYHbBIE — 35, MajieBble OO/~
30JICHHBIE — 65 M IepHOBO-KapOoHaTHBIE — 49 KT 4
MIx ' mm—L

2.5. 3emuenonb3oBanne u C-gakrop

15T OLIEHKY COBPEMEHHOM CTPYKTYPHI 3¢ MJIETTOTb-
30BaHUs B mpeaenax 000rMx BogocOOPOB 3a OCHOBY
B3sTa Moaeb 3eMHoro nokposa Global land cover and
land use 2019, pazpaboTaHHasl TpyMIIoi rcciiegoBarTe-
neii u3 ynusepcutera Mepuiana (Hansen et al., 2022).

3emienonb3oBanue 3a nepuon 1985—1990 rr.
(b. Yepemanuxa) u 2003—2007 rr. (“Skyrck”) pac-
Mo3HaBaJjoch 1o cHuMKaM Landsat 5. [IpenBapuresnb-
Has 06paboTKa 3aKjryalach B CO3JaHUU MHOTOKa-
HaJIbHBIX KOMITO3UTOB B Ka4€CTBE BXOMTHBIX TaHHBIX.
Hunst Haubosiee TOYHOTO paclio3HaBaHUS, TOMUMO
HCIIOJIb30BaHMS UCXOMHBIX CIIEKTPAIbHBIX KAaHAIOB,
OBLIO PEIIeHO IPOBECTH IIpeoOdpa30oBaHNEe Pa3MEpPHO-
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CTH METOIOM TIJTABHBIX KOMITOHEHT, a TaKKe OBLT pac-
cumnTaH BererauuoHHbINA nHIekKc NDVI mo kaxmomy
U3 CHUMKOB. Pacro3HaBaHue TUIIOB 3eMJICTIONb30Ba -
HUs1 npoBonuiiochk B Moayine EnMap Box ning QGIS
¢ npuMeHeHueM anroputma Random Forest otaens-
HO 10 KaxknomMy cHUMKY. [1pu atom 80% obGyuarorei
BBIOOPKU HCHOJb30BaAOCh IJII OOy4YeHUs MOOEIU
1 20% — 11 OLIeHKM TOYHOCTH pacro3HaBaHus. [1o-
CTOBEPHOCTDb paclo3HaBaHUS JJIs1 BCeX KJIAacCOB IMpe-
BBIcHIIa 89%.

Mogenu OblIM niepekyiaccuULIMPOBaHbI, T.€. BbI-
JIeJIEHBI TISITh OCHOBHBIX KJIACCOB 3eMJICTIONIb30BAHUS:
JIECOTIOKPHITEIE TEPPUTOPHUHU, TPaBSIHUCTAS pacTH-
TeJIbHOCTH (JIyTra), UCITOJb3yeMble TTAXOTHBIC 3€MIIH,
BOIHBIE 00OBEKTHI, aHTPOMOreHHbIe 00beKThI. I1omy-
YeHHbIE MOJEJIM MPUBENEHBI K OMHOMY pa3pelieHUIO.
[MpuMepH! TOJTyYeHHBIX MOIEIeit MoKa3aHbl Ha pUC. 2.

Ha ocHoBe mTorydeHHO# MpOCTpaHCTBEHHOM MOIe-
JIA 3eMJIETIONIb30BAHMSI, @ TAKXKE TAHHBIX O BeTMIMHAX
C-dakTopa UIsT KaxXJI0oro TUIIa 3eMJIeII0OJIb30BaHuUs,
B3SITBIX U3 OITyOJMKOBAHHBIX UCTOYHUKOB, TOJTyYEHBI
MPOCTpaHCTBeHHBIE Momenn C-¢akTopa I KaskIoro
BpEeMEeHHOTI0 MHTepBajia. 3HaueHus C-dakropa aisa
TEPPUTOPHUIA, MOKPBITHIX JIECAMU, 1 JIyTOB ObLIU B3S-
Thl U3 myoaukamuu (Panagos et al., 2015): xBoiiHbIe
sgeca — 0.0011, nmyra — 0.043.

CornacHO OTKPBITHIM JaHHBIM (DeepaibHOMI CITyX-
OBbI TOCYIapCTBEHHOM CTaTUCTUKHU 3a Tmepuon ¢ 2007
no 2024 rr. (https://rosstat.gov.ru) B npeaenaax My-
HUIIATIAIBHBIX PaifOHOB, TlIe PacIOJIOXeH YJacTOK
“SIKyTCK”, CTPYKTypa OCHOBHBIX I'PYIII CEIbCKOXO-
3s1ACTBEHHBIX KYJIBTYp U3MEHUIach Majio. Tak, MoceBbl
3€pHOBBIX U 36 pPHOOOOOBBIX KYJIBETYp COKpaTuiach ¢ 39
10 29%, nioanbk Kaptodesas yBenuuuiaachk ¢ 12 no
14%, nipu 3TOM ILIOLIALL KOPMOBBIX KYJIBTYP BO3POC-
na ¢ 44 10 52%. YauTtbeIBasi, 4TO TJIOLIAAb MALTHU 30eCh
He nipeBbiniaeT 0.5% TuTOMIAaIU UCCIEMyeMOTo yJacT-
Ka, 3TH U3MEHEHMST OYeHb CJ1a00 BIUSIOT Ha BEITNIM -
Hbl C-dakTopa 3a 1Ba BpeMeHHbIX nepuoaa. O ciaboit
M3MEHYMBOCTH CEBOOOOPOTOB U BenunHe C-dakTopa
B TIpeesiaX MaxoTHBIX yToouil a3uarckoil yactu Poc-
CHM TOBOPAT M ApyTUe UcciienoBaHus (JIMTBUH u 1p.,
2021).

YuutbeiBast C-akTop Kaxmoii rpynmbl Kyasryp (J1a-
puoHoB, 1993) B mpeaesiax MaxXOTHBIX YTOAUIA, MOXHO
cKa3aTh, YTO CpeaHee 3HAYCHHE IS JIMBHEBOTO CTOKA
IJ1st obomx ydyactkoB Oyaet 0.34, a oj1s1 Tanoro cToka
0.66.

2.6. Ocagku 1 3pO3UMOHHDIN MOTEHIHAI
JoKIeBbIx ocaakoB (R-dakrtop)

B nanHoit paboTe B KauecTBe OCHOBBI IPUMEHSI-
Jlach IIPOCTPAHCTBEHHAsI MOJIETb SPO3MOHHOTO MHAEK-
ca JOXIEeBbIX 0caaKoB, TojayyeHHas B (Panagos et al.,
2017). B nHeit nnst Tepputopun Poccuu ucnosib3oBa-
HBI UCXOTHBIC JaHHBIE TT0 MHTEHCUBHOCTH TOXKIEBBIX
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MAJIBLIEB u np.

Puc. 2. [Tpumepsl TeppUTOPHIA, 3aTPOHYTHIX JIECHBIMU TTOXapaMy B pa3HbIe TOIBI Ha y9acTKe “SKyTcK” 1o TaHHBIM MOIENN
Global Forest Change (cieBa — KpaCHBIM IIBETOM) U UX M300pakeHUe Ha KOMMO3UTax CHUMKOB Landsat (cripaBa): (a) —
2000—-2001 rr., (6) — 2009 ., (B) — 2011-2012 rr., (1) — 2019 1.

Fig. 2. Examples of areas covered by forest fires over different years in the Yakutsk area according to the Global Forest Change
model (on the left — in red), and their image on composites of Landsat images (on the right): (a) — 2000—2001, (6) — 2009,

() — 2011—2012, (r) — 2019.

ocankoB 3a nepuon ¢ 1961—1984 rr., mojayyeHHbIE CO-
TpynHuKamu MI'Y.

C y4yeToM OTMeYaeMbIX U3MEHEHUI KoJInyecTBa
0CagKoOB M XapakTepa MX BbIIameHUs B ApPKTHUKE
u B OacceitHe JleHbl. B yacTHOCTH, MpOBeneH aHa-
JIN3 U3MEHEHMSI KOJIMUYECTBA BBINATAIOIINX OCATKOB
B mpezenax uccienyeMbix BomocoopoB (Lappalainen
et al., 2016). AHanM3 U3MEHEHUS BBITaJEHUS OCAIKOB
OBLJI BBITIOJTHEH Ha ocHoBe JaHHbIXx BHUT'MUW MIIJ
(meteo.ru).

Ha yyactke “SIKyTCK” Takoii xke aHaJIu3 OCYILECT-
BJIEH 1O NTaHHBIM OJHOWMEHHON METEeOCTaHIIWU.
ITonyyeHHBIE pe3yJabTaThl NTOKA3bIBAIOT OTCYTCTBUE

Taomua 1. I3MeHeHue BbIIAAEHUSA OCALKOB
Table 1. Changes in precipitation

W3MEHEHMI B YKa3aHHBIX BBIIIE BpeMEHHBIX UHTEP-
BaJlaX KaK CPEMHEMHOTOJIETHUX, TaK U XKUIKUX OCa-
koB. Tak cpemHssT MHOTOJIETHSISI CyMMa OCaaKoB 3a
1985—2000 rr. cocrasnser 241 MM, a 3a 2001—-2019 rr.—
240 MM. BenuunHa XUIKMX 0CAaIKOB COCTaBIsIeT 162
1 163 MM cooTBeTCTBEHHO. BennunHa TBepabIx ocaj-
KoB 79 1 77 MMm.

B HemocpencTBeHHOI OJM30CTU OT IPaHUIIBI BO-
nocoopa p. b. UepenaHuxu pacnooXeHbl IBE METE€O-
cTaHLuu (Taba. 1), JTaHHbBIE KOTOPBIX ObLIM UCIOIb30-
BaHbl. B Tab1. 1 mokazaHo HeOOIbIIOE YMEHbIIEHUE
CpPEMHEeMHOTOJIETHEHl CYMMBI TOMOBBIX OCAIKOB Ha I0-
cty “Kunuep”, ¢ 316 mm mo 292 mm. Ilpu sToM naH-

Ocanku (Tieprom), MM
Ne, cranms Kunkue Kunkue Tsepabie Tsepabie TonoBkie TonoBbie
(1985—-2000) | (2001—-2019) | (1985—2000) | (2001—2019) | (1985—2000) | (2001—2019)
24933, Kunuep 207 192 108 100 316 292
24944, OneKxMUHCK 219 222 113 109 333 332
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(a) — “mcropuyeckui

nepuon (2003—2007 rr.); (6) — coBpemeHHbI# niepuoxn (2015—2019 rr.).

1— PEKU; 2 — HaceJIeHHbIe ITYHKThI, 3— BOJOEMBI, 4— rpaHuLa Bo;[oc6opa; 5 — TeMIIbl I0XKIE€BOrO CMbIBa U AKKYMYJIA1 U

TIOYBHI, TXTa/TOI.

Fig. 3. Map of rates of rainfall soil erosion and accumulation in the “Yakutsk” area.
(a) — “historical” period (2003—2007); (6) — modern period (2015—2019).
1 — rivers; 2 — settlements; 3 — water bodies; 4 — catchment boundary; 5 — rates of rain washout and soil accumulation, txha

per year.

HOE YMEHBIIIEHUE TIPOMCXOIUT 3a CUEeT CHIKEHUSI KakK
KUIKUX, TaK ¥ TBEPIBIX 0CATKOB. MOXHO TaKKe KOH-
CTaTUPOBaTh OTCYTCTBHE M3MEHEHU Ha mocTy “OJek-
MUHCKMIA”. TakuMm o6pa3omM, Ha M3ydaeMbIX BOT0COO-
pax 3HaYMMBIX U3MEHEHUI KOJIMYeCTBa BhIMAAAIONINX
3a oIl TOXIeBbIX ocankoB B 1985—2019 rr. He BbISB-
JIEHO.

B HacTosiiiee BpeMsi B CBOOOIHOM IOCTYIIE UMEIOT-
cs nanHble peaHann3za ECMWF Re-Analysis 5 (ERAS).
CymecTBytomme MyoIMKaIiy KaKk B MUPOBOI JTUTe-
patype (Hersbach et al., 2020), Tak 1 oTe4eCTBEHHEIE
uccinegoBanus (I'puropses u ap., 2022) moxka3bIBaIoOT,
YTO B HMX NIPUCYTCTBYIOT OIIMOKM, KOTOPHIE B IIpee-
JlaX TepPUTOPUIL C HEOOJBIIUM KOJIMYECTBOM OCaIKOB
MOTYT JOCTUTaTh NECSITKOB MPOLEHTOB. DTU OIIUO-
KM XapakKTepHbl KakK JJisl onpeaeseHusl CyMM Oca-
KOB, TaK M IIJIsT OTIpeeSIeHUsT CITydaeB X BBITTaIeHUS.
B npenenax Poccun oco6eHHO OobliMe OIMOKYU Xa-
PaKTepHEI IJIST TEPPUTOPUU APKTUIECKOTO TTOOEePEKbs
u Bocrounoiit Cubupu B BeceHHe-JIeTHUI niepuod. I1o
5TOI IIpUYMHE B HACTOSIIIEH paboTe He ObLIN UCIOIb-

30BaHbI JaHHbIe peaHann3a ERAS. UcciaenoBanusmu
(JIutBuH u np., 2021) ycTaHOBIIEHO OTCYTCTBHUE 3HAYM -
MO mmHaMUKN R-(akTopa B UCCIEAYEMOM pEeTHOHE.
CraumoHapHOCTh R-¢akTopa BO BpeMEHHM AaeT OC-
HOBaHUeE HCIIOJIb30BaTh B pacuyeTax KapTy R-daxkTopa
(Panagos u ap., 2017).

3. PESVJIBTATbBI 1 ObCYXIEHWE

YuacTok “SKyTcK” XapakTepu3yeTcsl O4YeHb cJia-
00If MTHTEHCUBHOCTbHIO TOYBEHHOM 3pO3UH, ITOKa3a-
TeJIU KOTOPOIl HEe3HAYUTEIbHO M3MEHWINCH MEXIY
pPaccMOTPEHHBIMHU TIEPUOIAMH: TOXICBOUW CMBIB TTOYB
usmeHuscs ¢ 0.032 no 0.03 t/ra B ron, a Tajblii CMbIB
¢ 0.015 no 0.019 1/ra B roa. DT OLIEHKU TOJYyUYEHbI
C YIeTOM aKKyYMYJISIIIUHA 9aCTU CMBITOTO TOXIECBBIMU
BoIaMU MaTepHraja Ha Bomocbope. Bricokue 3HaUeHUS
3p03WHU Ha BOmocbope, KaK MpaBWIO, OTMEYAIOTCS Ha
KPYTOM JIEBOM OOPTY IOJIWHHEI p. JIEHBI M HA IIPaBBIX
Oeperax mpuUTokKoB p. JIeHbl. Tak:ke OTHOCUTEIBHO
BBICOKME TTOTEPHU TTOYBBI XapaKTEePHBI UIST YIaCTKOB,
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3aTPOHYTHIX B MpPOIILIOM Toxapamu (puc. 36). Jlasa
CpaBHEHUS, CpelHUE TEMITbl 3pPO3UHU TTOYB B TMpenesax
benroponckoit o6iactu coctapasiioT 3.5 T/ra (Bypsk
u 1ap., 2023), a B npenenax Pecnyonuku Tatapctan —
6.1 T/ra B ron (MansiieB, Epmonaes, 2019).

Hnsa coBpemeHHoro mepuopa (2015—2019 rr.)
HanOOIbIIeif MHTEHCUBHOCTBIO TOXIEBOTO CMBIBA
(0.18 T/Ta B rom) XxapaKTepU3ylOTCI TEPPUTOPUH, TIO-
KpPHIThIE YepHO3eMaMHU OOBIKHOBeHHBIMU (Voronic
Chernozems Pachic), a HauMeHbIIeli UTHTEHCUBHO-
cthio (0.01 T/ra B rom) nanesble TUnnuHbIe (Haplic
Cambisols Eutric).

bacceiin p. b. YepenaHuxu Takke XapaKTepu3yeTcs
OYECHb HU3KMMU TEMITAMU KaK TaJoOM, TaK U TOXKIEBON
aposun nouB. JJoxneBoii cMbIB cHU3macs ¢ 0.04 (1985—
1990 rr.) mo 0.036 (2015—2019 rr.) T/Ta B TOM, A TAJIbIK —
¢ 0.031 10 0.029 1/ra B ron. Hau6o:b11eit MHTEHCUBHO-
cThio JoxaeBoro cMbiBa (0.1 T/ra B rom) XapakTepusy-
JOTCSI YY4aCTKHM TMajieBbIX OIoA30JeHHBIX MouB (Haplic
Cambisols Dystric), HaumeHsieii (0.01 T/ra B rom) —
naneBbiXx Tunu4HbIX (Haplic Cambisols Eutric). Ot-
HOCHUTEJIbHO BBICOKUE TEMITbI 3PO3UU OTMEUYaloTCs Ha
KPYTBIX TPUOPEXKHBIX yYacCTKax MPUTOKOB U OCHOBHOTO
pycna p. b. Uepenanuxu (puc. 4a, 0). [IpoctpancTBeH-
HOe pacrpenelieHue MHTCHCUBHOCTHU TaJIOi 3pOo3un
MOYB UJEHTUYHO T0XIeBo (puc. 4B, T).

AHaTM3UPYS MOJyIeHHBIC KapThl, a TaKXKe JaHHbBIC
Ta0JI. 2, MOXHO CKa3aThb, YTO OOJIBIIYIO YaCTh IJIOIIA-
I paCCMOTPEHHBIX BOTOCOOPOB 3aHUMAIOT TEPPUTO-
puu, XapakTepusyloluecs cMbIBoM He 6oitee 0.05 T/ra
B ron. /InHaMyKa cTOKa B3BeIIeHHBIX HAHOCOB Ha pac-
CMOTPEHHBIX BOIOCOOpax pa3HoHampasiaeHa (Tao. 3).
B Gacceiine p. b. Yepenanuxu 3HaYUTEIbHOE IIPEBbI-
LIeHWE PACYETHOTO CTOKA HaHOCOB, (hopMUpYyIOIIIe-
rocsi B pe3yJjibTate 0acceiiHOBOM 3po3uu, Hald ¢ak-
TUYECKM HabJI0MaoIMMCcs 31eCh CTOKOM HAaHOCOB,
CBUIIECTEILCTBYET 00 UCKIIOUUTEILHOM PO HAHOCOB
OacceifHoBOro npoucxoxzaeHus. [1pu aToM oTanYus
B MOJYYEHHBIX BeJIMYMHAX YACTUYHO MOXHO OOBsIC-
HUTb HEOOXOIUMOCTBIO KAJIMOPOBKHU TPAHCIIOPTUDPY-
Io1Iei COCOOHOCTU MOTOKA, OJHAKO, OOIIMI BHIBOL
0 peaJiM3aliMy CTOKa HAHOCOB 3a CUeT CMbIBA C BOAOC-
O6opa coxpansiercs. I1pu 3ToM cpaBHEeHMS ¢ JTaHHBIMU

-—
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Tab6iuna 2. Pacnipenenenue miomanaeii Mo MHTEHCUBHO-
CTU JIMBHEBOTO CMbIBA M aKKYMYJISILIM 32 COBPEMEHHBII
oTpe3ok BpemeHu (2015—2019)

Table 2. Distribution of areas by intensity of storm erosion
and accumulation over the modern period of time (2015—
2019)

T/ra 5 rox b. qepKe;:?HHxa, HI;y;gK ,
>1 15.8 187
0.5—1 17.4 129
0.2—-0.5 29.9 586
0.1-0.2 44.7 1470
0.05—-0.1 98.5 2430
0-0.05 1450 10700
AKKYMYJISILINST 11.6 349

ceTeBbIX HabJoAeHUl Ha p. JIeHe B pailoHe yyacTka
“SKyTcK”, a TaKXKe ¢ pe3yJbraTaMu ITOJIEBBIX HCCIIe-
IIOBAHUI, CBUNECTEIBCTBYIOT O 3HAYMTEILHO MEHbIIECH
PO HAHOCOB 0AacCCEMHOBOro MPOUCXOXIEHUS Ha
Oousbloi peke. Tak, MOCTyIJIeHe HAHOCOB C Y4acTKa
y I. SIKyTcKa oKa3bIBaeTCsl 3HAYMUTEIbHO HUXE CTOKa
HaHOCOB (ITOYTH B IBa pa3a) CBUACTEILCTBYET O IPe00-
JIaJialolleM BKJIa/ie pyCI0BOil 3p03UY B CTOK HAHOCOB.
CorocTaBieHe 3TUX PacUYeTOB C BEIMYMHAMU PYCIIO-
BOM COCTaBJISIIOIIEN CTOKA HAHOCOB Ha MPUJIEraloleM
yuacTke Jlensl o nanHbiM (Chalov, Ivanov, 2023) mioa-
TBEPXKAAaeT 3TU BbIBoALL. 10 HalllMM OLIEHKaM, pycJio-
Basi 3po3usl Ha npujeratoiieM S0-KUIoMeTpoOM ydacT-
ke p. Jlensl B 1993—2021 rT. mocTapisieT B pycjio OKOJIO
4.8 Mt/ron MaTepuana, 4To 3HAUMTEIbHO BbIllle Oac-
ceitHoBo# (2015—2019 rr.— 77912 T/Trom) cocraBisiio-
11eit cToka HaHOCOB. [1o3ToMy B OOJIBIIIYIO YAaCTh ToAa
1 p. JIeHBI TIpU OTHOCUTEIBHO MaJIbIX 0O0beMax Oac-
CEMHOBOI COCTaBJIMIOLIECH XapaKTEPHO IPOIOJIbHOE
yBeJIMYEHUE CTOKA HAHOCOB, YTO MOATBEPXKIAaeTCS Kak
JaHHBIMU 00paboTKU KocMuueckux cHUMKOB (Chalov,
Prokopeva, 2022), TaKk 1 noJieBBIMU U3MEPEHUSIMU.

Puc. 4. Kaprta TeMnoB 3po3un ¥ aKKyMyJsaiuu noyB Bogocoopa b. Uepenanuxa.

099

(a) — MOXIeBOI CMBIB 3a “UCTOPUIECCKMI
2019 rr.); (B) — Tanblii CMBIB 32 “HCTOPUYECKUI”
(2015-2019 rr.).

niepuon (1985—1989 rr.); (6) — moxkmeBoit CMBIB 3a cOBpeMeHHBI reproxn (2015—
nepuon (1985—1989 rr.); (r) — Tanblil CMBIB 32 COBPEMEHHBII TTepUOI

1 — pexu; 2 — HaceNleHHBIE ITyHKTHI; 3 — BOMOEMBI; 4 — rpaHUIIa BOTOCOOpa; 5 — TEMITbI CMBbIBA Y aKKyMYJISIIIU TTOYBHI,

TXTra/Tom.

Fig. 4. Map of soil erosion and accumulation in the Bolshaya Cherepanikha catchment.

(a) — rainfall erosion in “historical” period (1985—1989); (6) — rainfall erosion in modern period (2015—-2019);
(B) — snowmelt erosion in “historical” period (1985—1989); (r) — snowmelt erosion in modern period (2015—2019).

I — rivers; 2 — settlements; 3 — water bodies; 4 — catchment boundary; 5 — rates of soil flushing and accumulation, t/ha per

year.
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MAJIBLLEB u np.

Tabmuna 3. BennuuHbl CTOKa B3BELIEHHBIX HAHOCOB Ha UCCIEIyeMBbIX yUacTKax
Table 3. Values of suspended sediment yield on the studied catchment areas

SSY,,0q* SSY,, **
Bpemenmzie JIvuBHEBOI Tanbrit Ton
WHTEPBATIBL T/ron Txxm%/ron T/ron
Txxm%/ron
Yuacmok “frxymck” Tudponocm 03042 (Tabaea)
2003—2007 rr. 3.18 1.50 4.68 73700 8.76 7.8%10°
2015—2019 rr. 3.05 1.90 4.95 77900 10.8 8.5x10°
Bodocbop b. Yepenanuxa Tudponocm 03160 (bom)

1985—1989 rr. 4.06 3.10 7.16 12200 0.41 700
2015-2019 rr. 3.50 2.90 6.40 10900 0.37 632

IIpumeuanue. * SSY, 4
MOJIYJTb CTOKA B3BEIICHHBIX HAHOCOB.

Tak npoduanpoBaHue AOIMJIEPOBCKUMU U3MEPUTENSI-
MU M0Ka3aJIo, 4To Kak nmpu Hu3kux (8000 m3/c), Tak
u nipu cpeaHux (15000 m3/c) pacxonax Brosb SKyTcKo-
ro pa3BETBJCHUS CTOK B3BEILIEHHBIX HAHOCOB YBEJIU-
YHBAETCsl: CpelHee MOBBILICHWE PacXoaa B3BEIIEHHBIX
HaHOCOB cocCTaBJIsIeT 4 KI/c (2% OT pacxona B BepxHei
yacTu pa3BeTBlieHUs) U 6.4 Kr/c (3% OT MoCTyIIeHUs
HaHocoB co cTtoka Jlensr) (Chalov, Ivanov, 2023).

AHanu3 JaHHBIX MOAECIMPOBAHUS CTOKA HAHOCOB
¢ yyacTka “SKyTcK” mokaspIBaeT HEOOJIbIIOE YBEJIN-
YyeHue BeJIMYMHBI CTOKAa HAHOCOB, UTO COBITaAaeT C Au-
HaMMKOM CTOKa HAaHOCOB Ha IocTy Tabara Ha p. JIeHe.
CpenHerogoBoii CTOK HAHOCOB, TTOCTYMAIOIINX C JaH-
HOTO BomocOopa, 3a IBa paCCMOTPEHHEBIX Tlepuoaa He-
3HAYUTEIBHO yBeaUumiIcs ¢ 4.68 1o 4.95 T/kM? B rof.
IIpu »ToM cTOK HaHOCOB Ha TocCTy Tabara paBeH
8.76 T/xM? o naHHbIM 2003—2004 rr. 1 10.82 T/KM?
B rof o gaHubsM 2015—2019 rT.

Takum oOpa3om, MOXHO CKa3aTh, YTO CTOK HAaHO-
COB 10 TaHHBIM HabJIIoAeHUs Ha nocTy Tabara yBenu-
yuiics Ha 25%, a CTOK ¢ TeppUTOpHH Bogocbopa yBe-
Jnawics Ha 5—6% (ta6a. 3). Hebomabloe yBennueHue
CTOKa HAHOCOB C yyacTka “fKyTcK” BbI3BaHO pa3HO-
HaIlpaBJIeHHBIMU TEHICHUIUSIMUA B U3MEHEHUU 3eMJIe-
MOJIb30BaHMSI Ha Bogocbope. C OmMHOM CTOPOHEI, TIPO-
M30IILJIO COKpallleH!e TUIOIIAAM TalllHU, YTO TTPUBEIO
K COKpAIIEHMIO TTOCTYIIJICHUSI HAaHOCOB B peku. C npy-
roii CTOPOHBI, COKPATWIMChH TIIOLLAIN JIECHOI U yBe-
JIMYUJIUChH TIOIIAIN JIYTOBOI pacTUTENbHOCTH, O YeM
CBUIETEJbCTBYIOT JaHHbIE TUHAMUKHU 3E€MJIEIIOJIH30-
BaHud (Tabi. 4). B pesynbrate BeanuuHa C-dakrTo-
pa U3MeHUuIach 37eCh cl1abo, 0CTaBasiICh Ha YPOBHE
0.013—0.012. HeGonbiroe ysenuueHue (0kojo 2.5%)
JIOJIV TYTOBOM pacTUTEIbHOCTU MOXET OBITh OOBSICHE -
HO MOSIBJICHUEM JIYTOBBIX COOOIIECTB HA MECTE MPO-

— MOJlyJIb CTOKA HAHOCOB, PAaCCUYMTaHHBII 110 MOZIEJIbHBIM pe3yabsrataM; ** SSY,, . — 3aperucTpupOBaHHbIi

IIEAIINX 31eCh JIECHBIX TTOXAapOB 3a MOCISTHNUE TeCs -
TIeTus (puc. 2).

B TO Xe BpeMsI Ha TaHHOM TEPPUTOPUU O JAHHBIM
monenu Global Forest Change (Hansen et al., 2013),
IUIOIIAb, 3aTPOHYTas Mmoxapamu 3a rnepuoa 2000—
2019 rr., coctaBisier 10.6%. Poib JecHBIX IOXapOB
B YBEJIMYEHUU CTOKA C TEPPUTOPUM BOTOCOOPOB MO -
TBEPXIAETCS KaK OTeUYeCTBEHHBIMU, TaK M 3apy0Oek-
HeiMU aBTOopamMu (KpacHomiekon, 2018; Jumps et al.,
2022; Vieira et al., 2023). Pe3ynbraTsel BO3IEeMCTBUS
MOXapOB Ha MOBEPXHOCTHHBIE BOJBI B MOAABISIIONIEM
GOJIBIIMHCTBE CITy4aeB MOATBEPXKICHBI HCCIIEIOBAHM -
SIMU, TIPOBEAEHHBLIMU HA OTHOCUTEIBbHO HEOOIbIINX
Bomoc6opax, <10000 xm? (Belillas, Roda, 1993; Gerla,
Galloway, 1998; Inbar, Tamir, Wittenberg, 1998; Scott,
Versfeld, Lesch, 1998; Earl, Blinn, 2003; Prepas u ap.,
2003; Lane u np., 2008; Smith u ap., 2011). Peunsie
CHCTEMBI BBLICOKOTO TOpSAKa COOUPAIOT BOLY M MaTe-
pUaTbl U3 OOIIMPHBIX APEHAXHBIX CeTel 1 0CIabISIOT
OMoreoXMMMYECKHNE CUTHAIBI OT JIaHAIIAa(dTOB, pacIio-
JIOKEHHBIX BBIIIIE MO TEYEHUIO, 3a CUET pa3baBiIcHUS
U npyrux mnpoueccoB B nmotoke (Temnerud, Bishop,
2005). CnenoBaTeIbHO, OLICHKN BO3IEHCTBUS JIECHBIX
MOXAapoB Ha KAuyeCTBO BOABI B pPeKax, IPeHUPYIOIINX
BOIOCOOPHI Pa3IMYHBIX pa3MepoOB, 0COOEHHO OUYE€Hb
KPYITHBIE, BJISIOTCS PeIKAUMU. B HECKOJIBKMX MCCIe-
JOBAHMSIX OBLJIO OMUCAHO BO3IEIICTBUE JIECHBIX ITOXKA-
pPOB Ha Ka4yeCTBO BOALI Ha OoJjiee KPYIMHBIX BOTOCOO-
pax (Burke, Prepas, Pinder, 2005; Rhoades, Entwistle,
Butler, 2011; Emelko u ap., 2016; Emmerton u np.,
2020). Bo3paeiicTBue JeCHBIX ITOXAapOB HAa Ka4eCTBO
BOIBI B KPYITHBIX peKax ¢ IOJIOTUM petbeoM ObLIO
3aMETHO HUXe, YeM Ha HeOOJIbIIMX BogocOopax ¢ rop-
HBIM pejibeoM, TeM He MeHee JaHHOe Bo3leiicTBUe
HaOII00AJIOCh B LIEJIOM psjie OYeHb KPYITHBIX PEYHBIX
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Tabmuna 4. JluHaMuyKa CTPYKTYpbl 3eMJIETIONb30BaHUs yyacTKa “AKyTck” u Bomocoopa b. Uepenanuxa
Table 4. Dynamics of the land use structure of the Yakutsk and Bolshaya Cherepanikha catchments
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3eMnen(;1;i/lbr;OBaHHﬂ Trowans, ku? H(;J:);;[c?g&%z],u%ﬂ ! Tnowans, ku® H(;J:)ZSZ&E,H%M
Yuacmox “AHxymck”

2003—2007 rr. 2015—2019 rr.
Jleca 11000 69.7 10900 68.6
Jlyra 3770 24.0 4190 26.5
MMawHs 64.9 0.40 322 0.20

Bodocbop b. Yepenanuxa

1985—1990 rr. 2015-2019 rr.
Jleca 1600 89.8 1680 93.8
Jlyra 178 9.97 108 6.05
[Mawus 1.51 0.08 0.02 0.00

OacceitHoB. Hammpumep, Takoe oTMe4eHO B OacceiiHe
p. Atabacku (3amagHas Kanana), roe psio mpupom-
HO-KJIMMaTU4IeCKNX XapaKTepUCTUK UIACHTUYCH Xa-
pakTepuctukaM Oacceiina p. Jleusl (Emmerton u np.,
2020).

IMocne moxapoB pacTUTETbHBINM ITOKPOB TOCTATOU-
HO OBICTPO BOCCTAHABIMBAETCSI, TIORTOMY TIO COCTOSI-
Huto Ha 2019 1. u3 10.6% necHBIX TEPPUTOPUIA, 3aTPO-
HyThIX noxapamu ¢ 2000 T., Toabko 2.5% ocTaeTcs Moz,
nyramu. Ha uccnenyemoM yuactke “SKyTck” B Iepuon
¢ 2003—2007 o 2015—2019 rr. HauboJiee UHTEHCUB-
HbIe TToxapbl npousonumi B 2011—-2012 rr. (puc. 2), mo
BCeM BUOAMMOCTH, KaK OTKJIMK Ha 3aCyIUIMBOE JIETO
2010 r. K 2014—1019 rr. npou301110 YK€ 3HAUYUTETb-
HOe 3apacTaHMe Tapeil JIyroBO pacTUTEIbHOCTHIO.
IMosTOMy Ha TAHHOM y4YacTKe TToXKaphbl 0Ka3aJIl 3aMeT-
HOE BJIMSTHHE JIMIITb Ha POCT TaJIOTO CMBIBA, KOTOPBIA
yBesmumics ¢ 1.5 go 1.9 T/km?, Toraa Kak JMBHEBOM
CMBIB OCTaJICS TIOYTH HEM3MEHHBIM, HEMHOTO COKpa-
tuBLIKCh ¢ 3.18 1o 3.05 T/kM2.

AHann3 MaHHBIX MOIEIMPOBAHMS ITOKa3bIBaeT
YMEHBIIIEHE CTOKa HaHOCOB ¢ Bogocbopa p. b. Yepe-
MMAaHWXU, YTO COOTBETCTBYET TAaHHBIM TUHAMMUKU CTO-
Ka HaHOCOB Ha TocTy boM. 3a mBa paccMaTpuBaeMBbIX
nepuoaa CTOK HaHOCOB cokpatuics 3aech ¢ 0.41 mo
0.37 /xM? B rox, T.e. Ha 11%, a CTOK HAHOCOB C BO-
mocoopa — Ha 14% (tabin. 3). YMeHBIIEHUE CTOKA
HAHOCOB OOBSICHSCTCSI, HA HAIl B3[JIsIA, TMHAMUKOMN
3eMJICTIOB30BAaHMS — YBEIMICHUEM TUIOIIAIN JIECOB,
COKpallleHNEM eCTeCTBEHHOM JIyTOBOIT pacTUTEIbHO-
CTHU Y TIOYTH TIOJIHBIM MCY€3HOBEHUEM TTaXOTHBIX yTO-
auii (cMm. Tabin. 4). YBenmuyeHNe MIoaay JeCOB MOLJIO
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MPOM30MTH 3IeCh 3a CYET PACIIPOCTPAHEHUS Ha CeBEP
TaKWX JIMCTBEHHBIX MOPO KaK Gepe3a u 0JIbXxa, Kak Ha
IMpunonsipHOM Ypaite maHHbIe BUIBI aKTUBHO PacIipo-
CTpaHSIOTCS Ha CeBep, B TIEPBYIO OUepenb BIOJIb CBO-
OOIHBIX OT Jieca yYaCTKOB, B TOM YHCJIE BIOJb pycCell
pex (I'puropees, 2011). B pe3ynbrare 3HaUYeHHUE BEIM-
yuHBl C-(pakTopa Ha 3TOM BOgOCOOpe COKpaTHIOCH
¢ 0.0055 mo 0.0037.

TakuM 06pa3oM, BITEpBBIE LIS JIECHOM 30HBI IIPO-
BEIeH pacyeT dPO3HH ITOYB U CTOKAa HAHOCOB C TIOMO-
mbio Moaenu WaTEM/SEDEM. s Bepudukauumn
pe3yabTaThl PaCYeTOB BaJOBbIe 3HAYCHUS TOXIECBO-
TO CMBIBA OBLIM COMOCTABIICHBI ¢ OoJice paHHUMU
OlleHKaMM JOXIEeBOTO CMbIBa Ha TEPPUTOPUM Oac-
ceitna Jlensl (Tabn. 5). B To Bpems kKak mjis 6acceiftHa
p. b. Uepenanuxu ObLIM MOMYYEHBI OJIM3KKUE OLEHKU
JIMBHEBOU 3PO3UH, IJI y9acTKa “SKyTcK” OHM OTIU-
YaloTCcs OT Ipeabiaymux B 2.5—3 pa3a. DTa pa3Hula
MOXeT OBITh OOBSICHEHA Pa3IMYMSIMU B MacIITabax mc-
CIE€IOBAHUNA.

Pa6oTa BeITIOJTHEHA C TIPUMEHEHNEM PacTPOBOM
mojenu ¢ marom cetku 100 M, a uccnenoBaHue aBTo-
poB (IIetHOeprenoB, Epmoinaes, 2017) BEIIOJIHEHO Ha
cetke ¢ maroM 250 M. Tam xe (IlIsmHOeprenos, Ep-
mojaeB, 2017) ncnons3yercs monens HJIBIIuPII
(JTapuonos, 1993) smecto monenu RUSLE. Paznu-
qre MeXIy OlleHKaMU, MOJyYeHHBIMH B Halleil pabo-
te u ucciaenoBanuu (Chalov et al., 2023), MoXeT OBITb
00BSICHEHO MCITOJIb30BAaHUEM Pa3IMYHBIX METOTUK
pacuera LS-dakTopa. Tak, B HallleM ciry4ae IIpume-
Hsnach MeToguka M. A. Nearing, a B padore (Chalov
et al., 2023) — metomuka HUJIBIIuPII (JlapuoHos,
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Taoaunma 5. CpenHee 3HayeHMe BajlOBOM JIMBHEBOM
3po3un (TXKM2/ros) 3a coBpeMeHHbIil nepuosn (2015—
2019 rT.)

Table 5. Average value of rainfall gross erosion (t/km? per
year) for the modern period (2015—2019)

OrneHka Bomoc6op
MHTEHCUBHOCTH
5pOo3un “Axyrck” | b. Yepenanuxa
WaTEM/SEDEM 10.0 4.90
ITo (IIIbrHGEpTreHOB,
Epmonaes, 2017) 4.70 4.80
ITo (Chalov et al.,
2021) 3.00 5.00
ITo (Borrelli et al.,
2017) 0—100 0—100

Ta6mmma 6. MoneabHbIC BETUYNHBI CTOKA B3BEIIICHHBIX
HAHOCOB B PEKU OT CTOKA JOXIEBBIX BOJ, MOJyYeHHbIE
B OacceitHe p. b. Uepenanuxu npu MCHoiab30BaHUU pa3-
HOTO II1ara CETKH

Table 6. Model values of suspended sediment yield into
rivers from rainwater runoff obtained in the Bolshaya
Cherepanikha River basin using different grid spacing

CTOK B3BELIEHHBIX HaHOCOB,

Llar cetku, M TXKM?/TON
1985—1990 rr. 20152019 rr.
30 3.02 2.60
100 4.06 3.50

1993). OTinuMsi MOTYT OBITh CBSI3aHbI TAKXKE C UCITOJb-
30BaHUEM PA3JIMYHBIX UCXONHBIX JAHHBIX IO CMbIBAE-
MOCTH TIOYB.

ComocTaBieHbI TaKXKe Pa3IMUMsI B OLIEHKAaX CTOKA
HaHOCOB, MOJYYEHHBIX ¢ MOMOIIbIO Monenn WalTEM/
SEDEM c pasubim miarom cetku (30 u 100 m) (Taba. 6).
Ha cetke ¢ marom 100 M mpoKUCXOOUT yBEIUYEHUE MO-
NeNbHOM OIIEHKM CTOKA B3BEIIIEHHBIX HAHOCOB, OTHA-
KO, OHO He TIpeBbIlIaeT 25%, 4To COMOCTaBUMO C TI0-
TPEIIHOCTHIO U3MEPEHMS CTOKA B3BEIIICHHBIX HAHOCOB
MOJIEBBIMU MeToAaMU. AHAJIOTUYHbBIC TaHHBIE, TTOKa-
3bIBAIOIIME U3MEHEHUE MONEIbLHOI OIIEHKM CTOKA Ha-
HOCOB C U3MEHEHNEM ITPOCTPAHCTBEHHOTO pa3pelrie-
HUS MOJIENU, TIPUBEIEHBI B CTaTbeé aBTOPOB METOMUKHU
WaTEM/SEDEM (Van Rompaey et al., 2001). OnHa-
KO TIPU CpaBHEHUHU PE3YJIBTATOB, IMOJYYCHHBIX C T10-
molbio ceTku maroMm 20 M u 100 M, pasnuuus eie
CUJIbHEE U COCTABISIOT 0K0J10 40%. CxoxXue moKasare-
JI1 ObLIM MOJyYeHbl U ApyruMu yuyeHbiMu (Gao, 1998;
Brasington, Richards 1998, Zhang et al., 1999).

MAJIBLLEB u np.

3AKJITIOYEHUWE

Ha ocHoBe MoaenpoBaHUsI 3pO3UOHHO-aKKYMY-
JISITUBHBIX TIPOLIECCOB C MOMOIIBIO (PU3UKO-CTATU-
ctuueckoit mogean WaTEM/SEDEM, a takxke Monu-
duumpoBanHoit mogenu I'TU OblIM TTOJIydeHbI KapThl
BPO3UU U AKKYMYJISILIUU TTOYB OT JOXKIECBOTO CMBIBA,
a TakKe KapThl 9PO3UU MTOYB OT TAJIOTO CMbIBA. AHAIU3
KapT TEMIIOB CMbIBa MTOKa3bIBAET, 4To 60see 90% Tep-
PUTOPUM PACCMOTPEHHBIX BOAOCOOPOB MOABEPKEHO
5pO03UH, a TIPOLIECChl aKKYMYJISILIMY COCPEAOTOUYCHBI Ha
MeHee yeM 10% momann. CpeqHeMHOTOJIeTHEE 3Ha-
YeHMEe MHTEHCUBHOCTH MTOUYBEHHOM 3p0O31HM 3a IBa pac-
cMmoTpeHHbIX nepuoaa (2003—2007 u 2015—2019 rr.)
B TIpefieiax BogocObopa B paiioHe I. SIKyTcka HEeMHOTo
Bo3pocio ¢ 0.047 no 0.049 1/ra B roa, npexne BCero
3a CUeT POCTa TaJoTo CMBIBA, a B TIpeaeaax Bogocho-
pa p. b. Uepenanuxu coxkpatunoch ¢ 0.072 (1985—
1990 1r.) mo 0.064 T1/ra B rom (2015—2019 1T.). CHIXe-
HUE TEMIIOB CMbIBa MOYB Ha 3aJIcCEHHOM Bomocbope
p. b. UepenmaHuxu MoxXeT ObITh OOBICHEHO COKpallie-
HUEM JIYTOB M POCTOM IIJIOIIAAM JIECOB 3a CUET 3aMEHbI
NPUOPEXHON TPAaBIHUCTON PACTUTEILHOCTHU PaCIpoO-
CTPAHSIIOIIUMUCS Ha CeBep MEJKOIUCTBEHHBIMU MO-
poIaMu JepEBbEB.

PesynbTaThl MOAEIUpPOBAaHUSI CMbIBA Ha BOAOC-
0opax comocTaBlieHbl C JAaHHBIMU U3MEPEHUI CTOKA
B3BElLIEHHbIX HAHOCOB B peKaxX. 3aMepeHHBI CTOK
HaHocoB p. b. UepenaHUXU JEMOHCTPUPYET TY XKe
TEHACHIINIO K CHUXXEHMIO, YTO U 9PO3Usl ITOYB Ha BO-
nocoope. [Ipu 3ToM mpeBbIlIEHUE MOACIbHBIX 3HA-
YEeHU MOAYNSI CTOKA HAHOCOB Hall U3MEPEHHBIMU Ha
TUAPOIIOCTaX TOBOPUT O HEOOXOIMMOCTU KaTUOPOBKU
K03 OULMEHTOB TPaHCHIOPTUPYIOIIEH CITOCOOGHOCTHU
monenu WaTEM/SEDEM nmist MakcuManbHO 3ajie-
CeHHBIX BogocbopoB. Ha yuacTke B paiioHe . JIKyTCcKa
CMOJETMPOBAHHBIN BBIHOC MPOAYKTOB 3PO3UHU B PEKY
HECKOJbKO YBEJIUYMJICS, YTO TAKXKEe COOTBETCTBYET
HaIpaBJIEeHHOCTU U3MEHEHUS CTOKA HAHOCOB Ha TU-
aponocTtax. OmHaKo BKJIa[ CTOKA HAHOCOB C ydyacTKa
“AxyTcK” B 001U CTOK HAHOCOB p. JIEHBI MO-IIpexX-
HEeMY HEBEJIUK.

B paccMoTpeHHBIX BOIZOCOOpaxX YMEHbIIEHHME 111ara
pacyeTHO# ceTku co 100 1o 25 M MeHSeT OLIEHKY CTO-
Ka HaHOCOB Ha 25%, 4TO COOTBETCTBYET TOYHOCTH €r0
orpezelieHUs Ha MocTaxX. B To e BpeMsi HeoOXoAMMO
OTMETUTD, YTO NMPUBEACHHBIC U3MEHEHUS B PACUETHBIX
3HAYEHUSIX BPO3UM U CTOKA HAHOCOB UMEIOT OUEHbB He-
0oJIbIlIEe 3HAYEHUSI U MOTYT OBITh OOYCIOBJIECHBI MO-
TPEUTHOCTBIO MPUMEHSIEMOM METOIUKM.

BJIATOJAPHOCTH

Pabora BeIITOJTHEHA 3a cYeT rpaHTa AKajgeMU HayK
Pecrryonmuku TaTapcraH, mpenocTaBIeHHOTO MOJIOIBIM
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The article examines a quantitative assessment of basin erosion and suspended sediment yield in poorly developed
catchments within the Lena River basin. The first catchment (15740 km?) is located in the middle reaches of the
Lena River near the city of Yakutsk. The second catchment (1709 km?) is located in the headward portion of
the Bolshaya Cherepanikha River basin. The assessment was carried out using the erosion-accumulation model
WaTEM/SEDEM, as well as a modified model developed by the State Hydrology Institute (SHI) applied to
the forested catchments of the river basin. The amount of soil lost to erosion and suspended sediment yield
were obtained for each catchment. The long-term average value of eroded soil within the catchment area near
Yakutsk increased from 4.7 (2003—2007) to 4.9 (2015—2019) t/km? per year most likely due to replacement
of tree coverage with meadows in the areas effected by wild fires; and decreased from 7.2 (1985—1990) to 6.4
(2015—2019) t/km? per year within the Bolshaya Cherepanikha River catchment likely due to expansion of tree
coverage, decrease of meadows, and disappearance of cropland. To verify the models, the modeling results were
compared with measured suspended sediment yield at gauging station. It was established that the observed value
of sediment yield according to data from the Bom gauging station located within Bolshaya Cherepanikha River
catchment also decreased during two studied periods from 0.41 to 0.37 t/km? per year. The decline is explained
by a decrease in the intensity of agricultural activity in the catchment, as well as an increase in the area covered
by forest and a decrease in meadows. Sediment yield trends within the catchment area near the city of Yakutsk
and the Lena River were also compared with each other. Thus, the measured value of suspended sediment yield
in Lena at the Tabaga gauging station was characterized by an increasing trend from 8.76 to 10.82 t/km? per
year over the same periods. The results showed a significant contribution of basin erosion to sediment yield in
smaller rivers (Bolshaya Cherepanikha River), while in the large rivers, like Lena River still remains very small.

Keywords: WaTEM/SEDEM; rainfall soil erosion; snowmelt erosion; deposition; sediment yield; land cover
dynamics; Lena River
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