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Abrasion

AGpa3ua — 3To npouecc paspylleHns beperos BogoéMa Noa AENCTBMEM BETPOBbIX BOJH
[HeboTapés, 1964].

OnpepneneHne Ha aHrJIMMCKOM

Abrasion is a process of erosion that occurs when material being transported wears away
at a surface over time [Westgate, 1907].

Abrasion — process of wearing down by friction, or the resulting effects, with movement
of debris, whether it be in a stream, sea, ice or wind [WMO, 2013].

MprMep NCNONIb30BaHUSA TEPMUHA HA aHT JIMNCKOM
A3blKe

The collected field data revealed that abrasion of the coast of the continental part is by 2-3
times more intensive than that in the peninsula zone [Dubra, 2006].

Wave refraction and temporal and spatial changes in sediment abrasional and protectional
efficacy influence the development of crenulated planforms on coasts with a high degree
of geological heterogeneity, and possibly on more geologically homogeneous coasts with
longshore variations in cliff height [Trenhaile, 2016].

Drift-ice abrasion marks are common along present-day rocky shorelines in cold regions
[Dionne, 1985].

44 CobpaHHble NCXOAHbIE AaHHbIE NOKa3anan, 4To abpa3unsa beperos
MaTepUKOBOWM 4YacTn NPONCXOANT B 2-3 pa3a UHTEHCUBHEE, YeM B 30HE
nonyocTtpoBa [Dubra, 2006].

44 MNpenomneHne BOSH, BPEMEHHbIE N MPOCTPAHCTBEHHbIE N3MEHEHUS
abpa3noHHON 1 3aWNTHON 3PHEKTUBHOCTN OTIIOXKEHUIA BANSAIOT Ha
pa3BuTune 3yb4aTbix hopM Ha nobepexxbsax C BbICOKON CTEMEHbLIO
reosiorn4eckom HeOAHOPOAHOCTM N, BO3MOXHO, Ha bonee
reoslornyeckn ogHopoaHbIX Nobepexbsax ¢ BAONbLOeperoBbiMm CKanamm
[Trenhaile, 2016].

44 Cnenbl abpasum gpendyrollero fbAa YacTo BCTpeYvatoTCcs BAOJIb
COBPEMEHHbIX CKa/IMCThiIX 6eperos B ceBepHbIX pernoHax [Dionne,
1985].
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Accumulation

AKKYMYnAUUA — NMpoLecc HaKOMJIeHNA B eCTECTBEHHbIX N UCKYCCTBEHHbIX BOAHbIX
obbeKkTax, B OTCTOMHNKAX NHXXEHEPHbIX COOPY>XXEHUI, B MOHMXEHUAX MECTHOCTU UIN B
MHbIX KaKNX-Tnbo EMKOCTSAX MPOAYKTOB 3p03un 1 abpasnu, Boabl, CONIEN, AOHHbIX OCaaKOB
nT. Ao [HYeboTaes, 1978].

He cTouT nyTaTb AaHHbIA NPOLLECC C MPOLECCOM ceagnMmeHTaumn. CeanmMmeHTaUns — 3To
oceflaHue nog OeNCTBUEM CUJbl TAXKECTU B3BELLUEHHbIX B Fra3e Win XXUAKOCTU pa3INnyHbIX
npumecen [YeboTaes, 1978].

OnpepneneHme Ha aHrJIMNCKOM

Accumulation is the stage pertaining to a decidedly longer period: it is the result of particle
deposition and removal, leading to the preservation of the strata. Accumulation is the main
part of the more general process of sedimentation, since the first stage is distinguished
deposition defined as temporary emplacement from and preservation on the seabed and
pertains to this relatively short time of sediment formation [Szmytkiewicz & Zalewska,
2014]. This process should not be confused with siltation, which involves the accumulation
of only silt.

MprMep NCNONIb30BaHUSA TEPMUHA HA aHT JIMNCKOM
A3blKe

The accumulation rate of the sediment comprising a > 100 year period can be determined
only by an isotope method based on the analyses of changes in 210Pb activity in the
sediment profile [Szmytkiewicz & Zalewska, 2014].

44 CKopoCTb HaKoMJIEHNS HAHOCOB, OXBaThkiBatowlas nepuog > 100 neT,
MOXXeT bbITb onpenesieHa TOJIbKO M30TOMHbLIM METOA0M Ha OCHOBE
aHann3a u3MeHeHunm akTuBHoCTK 210 Pb B npodune
cegnMeHTaLUMOoHHbIX oTnoxeHun [Szmytkiewicz & Zalewska, 2014].
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Critical soil shear stress

KacaTenbHoe Hanps)XeHue, BO3HMKaloWee B MecTe yaapa Karneb OXASA O MOYBY
[OnbrapeHko n agp., 20171].

OnpeneneHne Ha aHI IMNCKOM

[Soil] critical shear stress commonly estimates its resistance to mobilization and the
initiation of motion of soil particles. Once the hydraulic shear stress exceeds the critical soil
shear stress, soil particle starts to move in rill channels, and soils having high erodibility
generally yield a higher rate of soil erosion [Lee et al., 2022].

|_|pI/IMep NCrnoJib30BaHNA TEPMWUHA Ha AHIMJIMACKOM $13bIKE

In the WEPP model, interrill/rill erodibility and critical shear stress are adjusted on a daily
basis by considering the effects of the canopy, ground cover, live and dead root biomass,
soil consolidation, and soil freezing and thawing, etc. [Lee et al., 20022]

NepeBoa NCMONb30BAaHNA Ha PYCCKOM A3blKe

Cnuncok nnuTtepaTypbl

Lee S., Chu M.L., Guzman J.A., Flanagan D.C. Modeling soil erodibility and critical shear
stress parameters for soil loss estimation // Soil and Tillage Research. 2022. - Ne218. - P.
105292. https://doi.org/10.1016/j.still.2021.105292

OnbrapeHko I.B., bpbinb C.B., 3BepbkoB M.C. KacaTesibHble Hanpsa)XeHnsa B No4Yse npu
yaape 0 Hee KanJiu UCKYCCTBEHHOr0 40X A4 // DKONorma n ctponTtensbctso. - 2017. - Ne 4,
- C. 27-36.



Debris fan

CeneBoe pycno — pycsio, Mo KOTOPOMY MPOXOAAT CesieBble MOTOKU C NEPUOJUNYHOCTLIO,
He No3BOJIAIOLLEN PYC/IOBOMY MOTOKY B MeXCesieBon nepunof nepepabaTbiBaTb CeseBbie
OTNIOXKeHUs. Ha KpynHbIX ropHbIX pekax (F > 1000 kM?) ceneBble NOTOKU He
hopMUPYIOTCH, HO BLIHOCHI CeJIeBbIX MOTOKOB N3 MPUTOKOB, aKKYMYJIMPYAChb, CO34at0T
VHOr4a Ha 3Ha4YUTENIbHOM UX NPOTSAXXEHUU, N3MEeHAA hopMy MPOLO0JSIbHOro Npoduns,
co3faBas cenesble rpabl B pyciie, oka3biBas 60sblIoe BAVSHME Ha HanMpaB/IEeHHOCTb U
MHTEHCUBHOCTb PYC/0BbIX gedopmauninn [Hanos, 2022].

OnpepneneHme Ha aHrJIMNCKOM

A debris fan is a triangular-shaped landform that forms by deposition of material at the
intersection of a tributary valley with a larger valley. The material consists of stream-flood
sediments and/or mud flow material and is deposited where the stream changes gradient
as it enters the larger valley [Colorado Geological Survey, n.d.].

MprMep NCNONIb30BaHNSA TEPMUHA Ha aHIJIMNCKOM
A3blKe

However, debris fans remain poorly understood due to the lack of sedimentological and
stratigraphic data, even though they are not uncommon [Liu et al., 2017].

44 OpHako ceneBble pyc/la OCTATCA MJOXO U3YyYEHHbIMU N3-3a
OTCYTCTBUSA CEANMEHTOIONMYECKNX N CTpaTUrpadnyeckmnx gaHHbIX,
HecCMoTps Ha TO, YTO OHW He ABAAKTCA peakocTbio [Liu et al., 2017].
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Debris flow channel

CeneBoe pycno — pycsio, Mo KOTOPOMY MPOXOAAT CesieBble MOTOKU C NEPUOJUNYHOCTLIO,
He No3BOJIAIOLLEN PYC/IOBOMY MOTOKY B MeXCesieBon nepunof nepepabaTbiBaTb CeseBbie
OTNIOXKeHUs. Ha KpynHbIX ropHbIX pekax (F > 1000 kM?) ceneBble NOTOKU He
hopMUPYIOTCH, HO BLIHOCHI CeJIeBbIX MOTOKOB N3 MPUTOKOB, aKKYMYJIMPYAChb, CO34at0T
VHOr4a Ha 3Ha4YUTENIbHOM UX NPOTSAXXEHUU, N3MEeHAA hopMy MPOLO0JSIbHOro Npoduns,
co3faBas cenesble rpabl B pyciie, oka3biBas 60sblIoe BAVSHME Ha HanMpaB/IEeHHOCTb U
MHTEHCUBHOCTb PYC/0BbIX gedopmauninn [Hanos, 2022].

OnpepneneHme Ha aHrJIMNCKOM
NA [NA].

MprMep NCNONIb30BaHUSA TEPMUHA HA aHTJIMNCKOM
A3blKe

However, issues arising from complex surface geometry, as for example in a debris-flow
channel (Figure 1) with abrupt changes in slope, aspect, local surface roughness and high
local relief, have not been fully addressed [Schirch et al., 2011].

44 OpHako BOMpPOChHI, BO3HUKAILLME MPU CJI0XKHOW reoMeTpumn
NOBEPXHOCTU, KaK, HanpuMep, B CENIEBOM pyCJie C Pe3KUMMU
N3MEHEHUSMUN YKJIOHA, SKCMO3MLNMN, LUEPOXOBATOCTU N JIOKAJIbHOIO
penbeda, NoJHOCTbIO He paccMaTpuBaanck [Schirch et al., 2011].
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Erodibility

JpO3MOHHAA CNOCOOHOCTb — BHYTPEHHAS NOAATNBOCTb UM OTCYTCTBUE
COMPOTUBAEHMSA MOYB N FOPHbIX NOPOA 3po3un [KawTaHoB & 3acnaBsckum, 1984].

OnpepneneHne Ha aHrJIMMCKOM

The susceptibility of the ground surface to erosion [Thomas, 2013].

MprMep NCNONIb30BaHNA TEPMUHA Ha aHIJIMNCKOM
A3blKe

The erodibility of fine-grained sediments from the Hollandsch Diep freshwater system has
been measured using a portable EROMES system [Winterwerp & Kranenburg, 2002].

44 3po3MOHHasA CNOCOBHOCTb MENKO3EPHUCTBIX OTJIOXKEHNIN CUCTEMbI
Hollandsch Diep 6blna namepeHa ¢ NOMOLLbIO NOPTAaTUBHOW CUCTEMBI
EROMES [Winterwerp & Kranenburg, 2002].
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Mudflow

CeneBble NOTOKU — CTPEMUTENIbHbIE PYC/I0OBbIE€ MOTOKW Ha MOPHbIX PpeKax C 6obLLIVMUN
yKnoHamum (6osnee 15 %o), cocTOSALLME N3 CMECU BOAbI 1 06/IOMKOB FOpPHbLIX NOpoa,
BHe3arnHo BO3HMKaoLLVe Npun NaBOJAKaX, KOrAa CKOPOCTU AOCTUraloT 3HAYEHUN,
[OCTaTOYHbIX ANA NpUBEAEHNS B ABUXXEHME PbIX1006/10MOYHOro MaTepuraia Ha CKJIOHaxX U
B pyc/lax pek, oTamyaroumnmecs 601bLION HACbILEHHOCTbLIO TBEPALIM MaTepuasoMm (0T
10-15 po 60-70% n 6onee obuwiero obvema) [Hanos, 2022].

OnpepneneHmne Ha aHrJIMMCKOM

Mud flow means the downward movement of mud in a mountain watershed because of
peculiar characteristics of extremely high sediment yield and occasional high runoff
[Colorado Geological Survey, 2021].

MprMep NCNOIb30BaHNSA TEPMUHA Ha aHIJIMNCKOM
A3blKe

For mudflows, high sediment concentrations result in a very viscous flow, which may halt
on mild slopes [O'Brien et al., 1993].

44 BbicOKMe KOHUEHTPAaLNMM B3BELLIEHHbIX BELLLECTB B CENEBbLIX MOTOKAX
MPUBOAOAT K UX O4EHb BA3KOMY COCTOSIHMIO, KOTOPOE MOXXeT
cnocobcTBOBaTb OCTAHOBKE MOTOKA Ha moJsiorux ckjoHax [O'Brien et al.,
1993].
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Soil erosion

3po3uUa No4YB — 3PO3MOHHbIE NpoLLecchl Ha Bogocbopax, CBA3aHHbIE C AEeATENbHOCTbIO
BPEMEHHbIX HEPYCJIOBbIX CK/IOHOBbIX MOTOKOB, BO3HUKAIOLWMNX NPW BbiNaAeHUN 00X OEN N
CHeroTasiHUN, ABNSAIOLIMNECS BaXKHENLUMM UCTOYHUKOM MOCTYMNJIEHUS B PEKN HAHOCOB
6accenHoBOro NPOUCXOXKAEHMS, B OCHOBHOM B3BelleHHbIX [Hanos, 2022].

OnpepneneHmne Ha aHrJIMNCKOM

Soil erosion is the movement and transport of soil by various agents, particularly water,
wind, and mass movement [Bullock, 2005].

MprMep NCNONIb30BaHNSA TEPMUHA HA aHT JIMNCKOM
A3blKe

Soil erosion has been considered as the primary cause of soil degradation because soil
erosion leads to the loss of topsoil and soil organic matter, which are essential for the
growing of plants [Phuong et al., 2017].

44 3po31s NOYBLI pacCMaTpUBasaCb Kak OCHOBHas NMpuUYnHa gerpagaumm
NOYB, MOCKOJIbKY 3p03MS MOYBbI MPUBOAUT K NOTEPE BEPXHErO C/10S
NOYBbl M MOYBEHHOIO OPraHNYeCcKOro BeLLecTBa, KOTopble HeobxoanMbI
0na BblpalimBaHua pacteHunn [Phuong et al., 2017].
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Fluvial and hillslope
processes

PycnoBblie npoueccbl — COBOKYMHOCTb SIBJIEHUI 1 MPOLECCOB, MPOUCXOAALLMX Noq
BO34EeNCTBMEM KOMMJIEKCA Pa3/INYHbIX MPUPOAHbLIX N aHTPOMNOreHHbIX (DaKTOPOB, U
BbIPa>KaoLKNXCS B U3MEHEHUAX (OPMbI N MapaMeTPOB peyHbix pyces. CKJIOHOBbIe
npouecchbl — NMPOLLECChbl MOBEPXHOCTHOINO CMbIBa, NEPEHOCa U CHOCa MaTepuana co
CKJIOHOB Noj AeNCTBUEM CUJT 3EMHOI0 TAroTeHns u yknoHa [NA].

OnpepeneHme Ha aHrIMNCKOM

Fluvial processes are a set of phenomena and processes occurring under the influence of a
complex of various natural and anthropogenic factors, and expressed in changes in the
shape and parameters of riverbeds. Hillslope processes are processes of surface flushing,
transfer and demolition of material from slopes under the influence of gravity and slope
forces [NA].

MprMep NCNONIb30BaHNSA TEPMUHA HA aHIJIMNCKOM
A3blKe
NA

{4 NA

Cnuncok nutepaTypsl
1. NA



Hyperconcentrated flow

[MNEePKOHUEHTPUPOBAHHBLIA MOTOK - TeKyuwas CMeCb OTJIOKEHUW W BOAbI,
nMerLas NPoOMeXXyToYHbIE XapaKTEPUCTUKU U KOHLEHTPALUIO OT/IOXKEHUN MO
OTHOLLUEHMIO K T[psA3eBOMY [MOTOKY W MOTOKYy 0670MO4HOrO MaTepuana.
FMNepKOHUEHTPUPOBAHHLIA NMOTOK HE MMEEeT 3aMeTHOro npegena Teky4ecTun 1
0bbl4HO copepxnt 20-60% oTnoxeHun no obbemy [MexayHapogHoe
areHTCTBO NO aTOMHOM 3Hepruun, 2023].

OnpeneneHne Ha aHrJIMNCKOM

Hyperconcentrated flows are non-Newtonian flows that appear to flow like a
liquid but exhibit low yield strength (resistance to flow) and dampened
turbulence, owing chiefly to abundant sediment in transport [Pierson, Costa,
1987], [Shroba, Thompson, Ruleman, 2007].

an/IMep NCrnoJib30BaHNA TEPMWNUHA Ha AHIMJIMACKOM $13bIKE

1) Hyperconcentrated flow usually occurs during intense rainfall events when
large amounts of sediments brought from the upstream watershed result in an
abrupt increase of sediment concentration in alluvial channels [Chen, 2018].

4 T NepKOHLUEHTPUPOBAHHbIN NOTOK, KakK npaswnno,
opmupyeTca B nepnoabl MHTEHCUBHBLIX O0XAEBbIX 0CaLKOB,
Korga 6osbwmne o6bLEMbI HAHOCOB, MOCTYNaLWMX C BEPXHErO
Bogocbopa, NpnBOOAT K Pe3KOMY YBEJINYEHUIO KOHLEHTpauum
B3BELUEHHbIX HAHOCOB B asltoBMasbHbIX pycnax [Chen, 2018].

2) Relationships between sediment discharge, total volume and peak discharge
show a very strong positive correlation for debris flows and hyperconcentrated
flows [Lavigne, Suwa, 2004].

€1 B3anMocCBA3b MeXAy PacxoAoM HaHOCOoB, obwumM obbeMoM un
MAKOBbIM  PacxoAOM  OEMOHCTPUPYET O4YeHb  CUJIbHYIO
MOJIOXKUTENIbHYIO  KOPpensaunto OJs CcesieBblX MOTOKOB W
rMMNepKOHLEHTPMPOBaAHHbIX NOTOKOB [Lavigne, Suwa, 2004].
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Kapcrt

KapcT — COBOKYMNHOCTb cneungunyeckmnx opm penbeda n ocobeHHOCTEeN Ha3eMHON n
noA3eMHoOn rmaporpadumn, CBONCTBEHHOW HEKOTOPLIM 061aCTAM, CIOXKEHHbIM
pPacTBOPUMbIMU FOPHbBIMY MOPOAAMU, TAKMMU, KaK KaMeHHas COJlb, MMC, U3BECTHSK,
gonoMmuT m ap. [Peivaros, 2006].

OnpepgeneHve Ha aHIM IMNCKOM

A landscape formed from the dissolution of soluble rocks such as limestone, dolomite, and
gypsum. It is characterised by underground drainage systems with sinkholes, dolines, and
caves. It has also been documented for weathering-resistant rocks, such as quartzite
[Goudie, 2014].

Mprmep NCNoNb30BaHUA TEPMUHA Ha aHIJIMNCKOM $13blKe

The karst aquifer is an important water reservoir, but the reduction in vegetation cover
resulted in surface run-off and decreased infiltration rates. [Brandt, M., Yue, Y., et al.,
2018].

44 KapcToBbIA BOOOHOCHbI TOPU30OHT SABNSAETCSA BaXXHbIM HAKOMUTENEM
BOZbl, 04HAKO COKpalleHne pacTUTEesIbHOro NOKpPoBa NMPUBEo K
MOBEPXHOCTHOMY CTOKY U YMEHbLUEHUIO KO3 PULIMEHTA MHDUAbTPALUN
[Brandt, M., Yue, Y, et al., 2018].
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Sheet erosion

MnockocTHan 3p03UA — CMbIB OTHOCUTEJIbLHO O4HOPOLHOIO CJ/1I0S MOYBblI C MOBEPXHOCTU
MoYBbl yoapaMn Kanesb 1 MOBEPXHOCTHbIM cTokoM [WMO, 2012].

OnpeneneHne Ha aHrJIMNCKOM

The process by which thin layers of surface material are removed more or less evenly from
gently sloping land by water [Goudie, 2014].

an/IMep NCrnoJib30BaHNA TEPMWUHA Ha AHIMJIMACKOM $13bIKE

The main erosion type has been described as sheet erosion: it is characterised by the
removal of fine soil particles and the remains of gravels, pebbles and blocks, which
constitute a pavement on the soil [Descroix et al., 2008].

Aerial photographs of the Urseren Valley demonstrate that we have had a strong increase
in landslides and sheet erosion over the last 45 years [Alewell et al., 2008].

44 OCHOBHOW TXMN 3P0O3MN OMNUCBLIBAETCS KaK MJIOCKOCTHAsA
(NMOBEPXHOCTHASA) 3p03Ms: OHA XapaKTepu3yeTcs BbIHOCOM MeNKux
MOYBEHHbIX YaCTUL, N COXPAaHEHUEM FpaBus, rajibkn 1 6osiee KpynHbIX
06/10MKOB, KOTOpble 06pa3ytoT cBOeObpa3Hy0 «KaMEHHYI0O MOCTOBYO»
Ha noBepxHoCTn no4sbl [Descroix et al., 2008].

A3pOhOTOCHNMKUN 0OJINHBLI YP3epH MoKa3bIiBalOT, 4TO 3a nocnenHue 45
NeT Npon3oLLI0 3Ha4YUTesIbHOe YBeIMYeHMe YNCT1a OMNoI3HEN 1~
MPoOsIBNEHUN MNOCKOCTHOM 3po3un [Alewell et al., 2008].
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