Hydrological modelling

MopenupoBaHMe rMAPOJIOrMY4ECKOro npouecca — co3faHme Moaenen,
BOCMPON3BOAALLMNX OTAESIbHbIE CTOPOHbI TMAPOJIOrNYECKOro npouecca. Nmaponormyeckui
npouecc — npouecc popMnUpoBaHMA FMAPOSIOrNYECKOr0 pexxuma. Mmapoaorn4eckmni
pPEeXXUM — COBOKYMHOCTb 3aKOHOMEPHO MOBTOPAOLWNXCA N3MEHEHNIN COCTOSAHMSA BOAHOIO
obbekTa, NPUCYLLKX EMY N OTAMYAOWMNX OT APYrux BoaHbiXx 06bekToB [FOCT 19179-73]. B
Lenom, Bce Mmoaesin MOXXHO NOAeSINTb Ha TPU OCHOBHbIE Fpynnbl: 1. IMnnprnyeckue
Mooenu. laHHOe Ha3BaHMe TaKOoro HarnpaBJ/ieHUs CBsi3aHa C TeM, 4YTO A1 MOoAenen
MCMNOJIb3YITCS JINWb BXOOHbIE N BbIXOAHbIE AaHHbIE, @ BCe Nponcxoasuiee Ha nsy4yaemMmom
y4yacTKe oCcTaeTcs 3a npeaenamm moagenun. NpnMmepom Takom MOLENN SABASETCS
CTaHdopackasa Mmogenb nam Moaesb HepHoro sumka [Motosunios & NenbchaH, 2018]. 2.
KoHuenTyanbHble Mmogenn. Moaenb MoXeT ObITb CO3[aHa NPU HEMOJIHOM COAEPXXaHUN
dhur3nyeckmnx npeacTaBeHNn 0 TMAPOSIOrNYECKON CUCTEME, HO MPU 3TOM HaINynK
HEKOTOpPbIX 3aBUCMMOCTEN N CBA3EN, KOTOPbIE ONpPenensaT CTPYKTYPY MOOENN Un ee
rnapamMeTpbl. 3a4aCTY0 UCNOb3YIOT Hanbosiee OCTYMNHbIE PU3NYECKMEe OaHHbIE,
Hanpumep, TeMnepaTypy 1 ocaakun. NpnMmepamMmm KoOHUENTYa IbHbIX MoAes1eN ABAAIOTCS
moaenu HBV, ECOMAG, SWAP [MoToBunos & lenbaH, 2018]. 3. drusmko-maTemMaTnyeckmne
Moaenn opMnUpoBaHMSA CTOKa. [aHHbIN TUN MOAENEN UCNOJIb3YyeTCs B C/lydae, Koraa
MMEeITCSA AOCTaTOYHOE MNOoJIHble hn3nYecKmne npeacTtaBiieHns, B pe3ysibTaTe Yero,
rnapamMeTpbl MOoAeNn MOryT BbITb BblYMCIEHbI Yepe3 PU3nNYeCcKmne KOHCTaHThl. [fpuMepom
Takon mogenu aenaetcsa SHE [MoTosunios & NenbdaH, 2018].

OnpepneneHmne Ha aHrJIMMCKOM

The use of small-scale physical models, mathematical analogues, and computer
simulations to characterize the likely behavior of real hydrologic features and systems
[Allaby, 2008]. In general, all models can be divided into three main groups: 1. Empirical
models. The title of this approach is associated with the fact that these models use only
input and output data, while everything happening in the studied area remains beyond the
model's scope. An example of such a model is the Stanford model or black box model
[MoToBunos & NenbaH, 2018]. 2. Conceptual models. A model can be created with an
incomplete understanding of the physical aspects of the hydrological system but with the
presence of certain dependencies and relationships that determine the model's structure
or its parameters. Often, the most readily available physical data, such as temperature and
precipitation, are used. Examples of conceptual models include HBV, ECOMAG, SWAP
[MoToBunos & Nenbar, 2018]. 3. Physically-based hydrological models. This type of
model is used when there is a sufficiently complete understanding of the physical
processes, allowing model parameters to be computed using physical constants. An
example of such a model is SHE [MoToBunos & NenbaH, 2018].

MprMep NCNONIb30BaHNA TEPMUHA Ha aHIJIMNCKOM
A3blKe

A number of model intercomparisons have confirmed that the relatively simple conceptual
model is an appropriate operational choice in hydrological modelling, maybe best
illustrated by the well-controlled intercomparisons of hydrological models carried out by
the World Meteorological Organisation (WMO, 1975 and 1986) [Seibert & Bergstrom,
2022]. This study focuses on the hydrological modelling made by SWAT (Soil Water
Assessment Tools) and landuse change prediction using CA-Markov (Cellular Automata-
Markov Chain) to find the effects of landuse changes on the erosion rate changes
[Ramadhan & Supriatna, 2019].



44 Me)xMoaenbHbI CPAaBHUTENbHbLIN aHaNWU3 MOATBEPAWI, YTO
OTHOCUTEJIbHO NpOoCTas KOHLeNnTyasibHasd Moaenb ABNsgeTCs
ONTMMasibHbIM BapMaHTOM NpU r’MAPOJSIOrM4eCKOM MOLESTMPOBAHNMN,
4YTO, BO3MOXXHO, JlyyLlle BCero nokasaHo 3KCrnepnMeHTamu B
nccnenoBaHmMax BceMmpHom MeTeoposiornieckom opraHusaumen (BMO,
1975 1n 1986 roabl) [Seibert & Bergstrom, 2022]. 310 nccnegoBaHue
MOCBALLEHO Ha rMAPOSIOrM4eCcKOMy MOOENNPOBAHUIO, BbIMOJIHEHHOMY C
nomouwbto SWAT (MHCTPYMEHTOB OLLEeHKU BJIAXXHOCTU MOYBbI), U
MPOrHO3MPOBAHUIO N3MEHEHNI B 3€MJIEMO0JIb30BaHNN C
ncnonb3soBaHmeMm CA-Markov (KNneTo4YHbiX aBTOMaToOB-Leny MapKoBa)
0nsa onpeneneHnsa BANAHUA U3MEHEHWI B 3eéM1€MN0J1Ib30BaHNN Ha
CcKopocCTb 3po3unm [Ramadhan & Supriatna, 2019].
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