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MATEMATHYECKOE MOJIEJIUPOBAHUE BOJHOM
I9PO3UU NNOYB: PE3YJIBTATHI U IEPCIIEKTUBbI

Jlana XapakTepHCTHKa OCHOBHBIX OTaloB HCTOPHH MAaTEMaTH4eCKOr0 MOJIEIMPOBAHUS
BOJHON 3pO3WU TOYB. YCTAHOBJIEHO, YTO MaT€MaTHYE€CKHE MOIEIN BOJHOM 3po3uM, paspa-
6orannbie B 50-¢ - 80-¢ roapl XX cTONIETHS HE YIOBJIECTBOPSIOT HU COBPEMEHHOMY YPOBHIO
9pO3MOBEIEHHs, HHU 3ampocaM MNpakTHKH. CopMyTHpOBaHBI COBpPEMEHHbIE TPeOOBaHUSI K
MaTEeMaTHYECKUM MOJEJNSIM 3PO3UH MOYB KaK OCHOBBI HAYYHOTO OOOCHOBAHUS PalMOHAIBHOTO
UCTIONB30BAHUS 3PO3MOHHOONACHBIX 3€MeNb M C OTHX IO3MLHUHM BBHINOJHEHA OIEHKa MoJeel
9pO3MH, B HACTOSMIEE BPEMS HCIONB3YIOUIMXCS WM PEKOMEHIYEMBIX K MHCIIOJIB30BAaHHMIO B
YKpaI/IHC. Hameuensr MEPCIICKTUBBI COBEPIICHCTBOBAHHA COBPCMEHHBIX MATEMAaTHYCCKUX
Mo/ieTiell BOJHOW 3pO3UH MOYB.

KuawueBble cioBa: BOAHad 5po3ud 1I0OYB, MATEMATHYCCKUC MOACIH, PALlMOHAJIBHOC 3€M-
JICTIOJIB30BaHUC.

BBEJIEHUE

Bopanast spo3us - yacTh mporuecca JeHyAalluu, KOTOpas CKJIaAbIBaeTCsl U3 pa3py-
LIeHUA, TIepeMelleHHs] U OTJIOKEHHUS! YaCTHLl TIOYBBI U MOPOJ MOJ JeHCTBHEM J0XKIA U
MOBEPXHOCTHOTO CTOKa [19], BO MHOTHX CTpaHax MuUpa IOJIy4yWsia TaKoe paclpocTpa-
HEHHUe, YTO €€ HEraTUBHBbIC MOCJEICTBUS, MPEXKIEe BCEro, Ha CEIbCKOXO3SHCTBEHHBIX
3eMJIIX B HACTOSIIIIEE BPEMs MPEICTABILIIOT COO0H SKOHOMHYECKYIO U HKOJIOTUIECKYIO
po0JieMy, peabHO OMPEEISIONIYI0 HAIIMOHABHYI0 0e30macHOCTh 3TUX crpaH [1]. K
TaKUM CTpaHaM OTHOCHUTCS M YKpauHa, B koTopoit Ha 2000 r. [16] sapoaupoBaHHbIE, T. €.
B TOW WMJIM MHOW CTETICHU JIeTPaIupOBaHHbIE, 36MJIM COCTABIISUIH TPETh OOIIEH TUTOIIaIH
CEIBCKOXO3IMCTBEHHBIX 3€MCJIb, HMEA IIpU OTOM yCTOfI‘HdByIO TEHACHIUKO K
exerogHomy yBeiandenuro Ha 8§0-100 Toic. ra.

Pemenune mnpoGieMbl BOMHOW 3pO3MHM TOYB U, CIIEJOBATEIBHO, YCTOWYHBOTO
cOalaHCHPOBAHHOTO Pa3BUTHSI BO MHOTHX CTpaHax MHpa, B TOM 4YHCIIEC W B YKpauHe,
HEBO3MOXKHO 0€3 ee aJIeKBaTHOM MaTeMaTH4eCKOM MOJeNd W ONHpAroIehCcs Ha Hee
METOAUKH pacde€Ta U MpOrio3a MHTCHCUBHOCTU 3PO3UOHHBIX IOTEPH (I/IJ'II/I
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CMbIBa) MOYBHL. [Ipu OECCIOPHOCTH ATOrO TE3WCa W JOCTATOYHO JAaBHEM - €IIe C
AQHTUYHBIX BPEMEH - OCO3HAHHM JIOJBMH OIACHOCTH BOJHOW SPO3MH HCTOpPHUS Ma-
TEMAaTHYECKOT0 MOJCIHPOBAHMS BOJHON DPO3MM IIOYB HCUUCISETCS BCETO JIMIIb
JecsTKamu JieT. Pa3spaboTka mepBhIX S)PO3UOHHBIX MATEMATHUECKUX MOJIETICH - MoJIeNeit
CMBIBA (WJIM TIOTEPh) MTOYBBI OTHOCUTCS KO BTOPOM MOJIOBHHE - KOHITY 30-x romoB XX B.
Orumu mMomensmu Obute popmyiast A. B. Kopresa (1937), [k, X. Huna (J. H. Neal)
(1938), A. V. Ilunura (A. W. Zingg) (1940) u B. A. Kazakoga (1940). Ouu npencTaBisuiu
c000if 3aBHCHUMOCTH pacxo/ia CKIIOHOBBIX HaHOCOB (Kak B popmynax 4. B. Kopuepa u B.
A. KazakoBa) wiu cpeTHUX MOTEePh IMOYBHI C SUHUIIBI TUTOMmanH (Kak B hopmymnax Jx. I
Hunau A. V. llunra) 0T OCHOBHBIX (PAaKTOPOB - YKJIOHA, IIMHEI CKJIOHA U HHTCHCHBHOCTH
aTMOCQEpHBIX OCamKoB (WU pacxoloB Bojbl). K HacTosmemMy BpeMeHH oOIee
KOJIMYECTBO pPa3pabOTaHHBIX B pa3HBIX CTpaHAX MAaTEMAaTHYCCKUX MOIEIeH BOIHOMN
9PO3UHM U3MEPSETCS MHOTHIMH JECSITKaMH W IPOJOIDKAST yBEIMYMBATHCI. Momenu
OTHOCATCS K Pa3IMIHBIM THIIAM, UMEIOT Pa3HOE TEOPETHUECKOE U IKCICPUMEHTAIBHOE
obocHOBaHMe, THPOPMAIIMOHHOE 0OECTIeUCHUE U IIeTICBOC Ha3HAUeHUe. B CBs3H ¢ 3THM
MPEACTABISICT HECOMHEHHBIN meopemuyeckuti U NpuKiaoHol uumepec OUCHKA
COBPEMEHHOTO YPOBHSI MaTEeMaTHYECKOTO MOICIHPOBAHHS SPO3HOHHBIX MOTEPh (WIIH
CMBIBa) TOYBHI C TOYKH 3PEHHS BO3MOXXHOCTH WX NPHUMEHEHHS U1 OOOCHOBAHUS
palMOHAILHOTO HCIIOJIb30BAaHUS 3€MENbHBIX PECYPCOB B YKpauHe, B IEPBYIO OUEpellb, €€
Cremm u Jlecoctenmu, B TpenmesiaXx KOTOPBHIX HAXOIWTCS TaK HAa3bIBAEMBIH “‘MOSIC
MaKCHUMaIbHOM 3po3un’ [8, 19],c yd4eToM COBpEeMEHHBIX TpeOOBaHHH MMPAKTUKHU K TAKOTO
poIa MOJEIISIM.

Hcxons u3 3TOTO yenvio cmamoi SBISIETCS OLGHKA PE3yJIbTaTOB U IIEPCIICKTHB
MaTeMaTHYeCKOr0 MOJICIMPOBAHUSA M pacdyeTa BOJHON DPO3UU TMOYB KAK OCHOBBI
HAyYHOTO OOOCHOBaHMWS PpAlMOHAIBHOTO HCIOJIB30BAHUS 3EMENIbHBIX PECypCOB
9PO3UOHHOOIIACHBIX TEPPUTOPUH, 0OBEeKmMOoM - MaTEMaTHYECKUE MOJICIIH BOIHOM SPO3UHU
TIOYB, npeodmenom - COOTBETCTBUE ITUX MOJIENIeH COBPEMEHHBIM TPeOOBaHUSAM HAYKU H
IMpaKTUKA C TOYKU 3PpCHUA BO3MOXHOCTU HX MCHOJIb30BAHUA IJIA 060CHOB3HI/I$I
PallMOHANBHOTO HCIOJB30BAHUS 3€MENBHBIX PECYPCOB B NPUPOAHOXO3HCTBEHHBIX
ycnoBusix Crenu u Jlecoctenu YKpauHBlI.

MATEPHAJIBI U METOAbI HCCJIEJOBAHUSA

B kauecTBe MaTepuanoB B paMKax JIaHHOW CTAaThW HCIIOJIb30BaHbI MATEMATHYCCKHE
MOJICITH BOJIHOM DPO3UM TMOYB, pa3paboTaHHBIC B Pa3HBIX CTpPaHaX MHUpPA, HO, MPEKIC
BCEro, T¢ M3 HHX, KOTOpbIC pa3pabOTaHbl, WCIOJB3YIOTCS WIH PEKOMEHIYIOTCA K
WCTIOJIB30BAHUIO JIJISi TTOYBO3AIIUTHOTO TPOCKTHPOBAHUS B YKpawHE. AHAINU3 3THUX
MOJIEJICH BBITIOJHEH, UCXOMS U3 aBTOPCKOHM KilacCH(UKAIIUN CYIIECTBYIOIIUX MOJETCH
BOJHOM »po3un [11], coracHo KOTOpo# BCe MaTeMaTHUdecKue MOJETH JETSTCS Ha TPU
TPYIIIBI - SIMIIUPUYECKUE, KOHIENTYaIbHbIC U TeOpETHUecKre. Moenu mepBoil TpyIibI
JeNATcs Ha (POPMaTbHO-CTATUCTHYECKHE U (DU3MKO-CTATUCTHYECKHE, MOJEITU TpeTeit
rpynmbl - Ha (GOPMYNBl CMBIBA W COCTaBHbIC JUHAMHYCCKHE  MOJCITH
3PO3UU-AKKYMYJISIIUH.
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PE3YJIbTATBI HCCJIEJOBAHUA U UX OBCYKJIEHHUE

AHanmu3 UCTOPHHM MAaTEMaTHYECKOTO MOJIEIMPOBAHUS BOJHON SpO3UH IIOYB IIO-
3BOJISIET BBIIEIUTH B HEW HECKOJIBKO KAYECTBEHHO Pa3IMYHbIX TAIOB!

- koHenl 30-x - koHer 50-x romoB XX cronerus: pa3paboTka MEepBBIX (HOPMYI
pacuera CMBIBA ITOYBBI, OMUPAIOIIUXCS Ha KpaiHe OrpaHnvYeHHoe MH(opManu-
OHHOE 00eCIeueHHEe U BEChMa CXEMATHU3UPOBAHHYK) TEOPETUUECKYI0 MOJEINb
(dopmupoBaHus Tporecca; GopMyIBI OTHOCATCSA K TPYIIE ¥ SMIUPHUCCKUX, U
TEOPETHUUECKUX MaTEMAaTUYECKHX MOJEINed, HO BCe OHH SIBJIIIOTCA MOJEISIMU C
COCpeIOTOYCHHBIMU Tapametpamu (HyiapMepHbiM, 0D), TO ecTh omepupyror
CpPeHUMH [UIsl CKJIOHAa BEJIMYMHAMU BXOAHBIX MEPEMEHHBIX U MapaMeTpPOB
MOJIEJIM U PE3YJbTaTOM MOJEIHUPOBAHUS SBJIAETCS, COOTBETCTBEHHO, CPEIHHIA
JUIS BCErO CKJIOHa MOJYJIb CMbIBA (TIOTEPH) MOYBHI;

- koHen 50-x - koHen 80-x romoB XX croierws: pa3paboTka YHUBEPCATHLHOTO
ypaBHEHHsSI SPO3HOHHBIX MOTePh MOYBHI, ero momudukanuii (USLE/RUSLE) u
npousBoaubix moaeinei (MUSLE, USLE-M, RUSLE-3D) [28, 29, 26,23 u ap.], a
Takke (OpPMaNbHO-CTATUCTHUCCKUX [5 ¥ JAp.], KOHHENTyadbHbIX [3]
¢uzuko-cratuctrdeckux [19, 17, 15] smnupudeckux Mozenel CMbIBa MOYBBI U
TEOpPEeTHUECKUX (POpMyJT CMBIBA Ha OCHOBE 0ojiee COBEpIIEHHOH, ueM paHee
cxemaruzaiuu npouecca [9] B ObBimieM CoetckoM Coro3e; Bce MOJACTH SIB-
JISIOTCS. HYJBMEPHBIMH, HO YK€ JIENAlOTCS TMOMBITKA CO3JaHUS YIPOIICHHBIX
npoduIbHBIX (0MHOMEPHBIX, 1D) BapraHTOB HEKOTOPBIX Mojenei [22, 18, 17];

- koHen 80-x rogoB XX CTOJETHUS - COBPEMEHHBIH IepHOJI: pa3paboTKa COCTaBHBIX
JUHAMHUYECKUX MPOoQUIbHBIX [25, 4, 27] u NpoCTpaHCTBEHHOPACTIPEICTICHHBIX
(2D) [21, 24 u  gp.], COBEpILICHCTBOBAHHE  OMITUPUICCKUX
(H3HKO-CTATUCTHYECKMXMOJIENEH, paspaboTka mnpoctpancTBeHHbix (2D) Ba-
puantoB [23, 13, 10], akTMBHOE HCIOJIB30BaHHE T'€OMH(POPMAIIMOHHBIX TEX-
HOJIOTHM.

C TOYKH 3peHHsT 00eCTIeUeHIS PAlHOHAIFHOTO HCIIOIB30BAHMS DPO3HOHHOOIACHBIX
3eMeIb C  YY4ETOM  BO3MOXXHOCTH  HCIIOJB30BAaHHWS  COBPEMEHHBIX  ajarl-
TUBHO-JIAHMIIA(PTHBIX ITOYBO3AMIMTHBIX CHCTEM 3E€MIICACIHS - KOHTYPHO-MEIHO-
paTuBHOMU, JTaHAMA(PTHO-DKOIOTHIESCKOW W JIp. MOXKHO C(QOPMYIHPOBATH OCHOBHBIC
TpeOOBaHMS K MaTEMATHICCKON MOJICIIH BOJTHOW 3PO3HH ITOYB: 1) aJleKBaTHOE OTIMICAHUE
OCHOBHBIX OCOOCHHOCTEH MOIECIMPYEMOTO TIpoIiecca Ha OCHOBE IIOCIIEIHHIX
JOCTIDKCHUH dPO3UOBEICHUS; 2) BO3MOKHOCTD OIICHUBATH HE TOJNBKO WHTEHCHBHOCTH
cMbIBa (MOTEph) TIOYBBI, HO H AaKKyMYJSIIMM HAHOCOB Ha CKJIOHE; 3)
pOCTPAHCTBEHHO-pactipeaeneHHbil (2D) xapakTep ¢ BO3MOXKHOCTBIO yuyeTa H3-
MEHEHHUs (paKTOpOB IpoIlecca HE TONBKO IO JUIMHE, HO M IMHpHHE CKIIOHA; 4) amar-
THUPOBAHHOCTH K MECTHBIM MIPUPOIHO-XO3SMCTBEHHBIM YCIOBHSIM; 5) HH(POPMAIIHOHHAS
00€CTIeYeHHOCTb.

OCOOEHHOCTBIO MAaTEMAaTHUECKOI0 MOAEIUPOBAHUS SIBISETCS TO, YTO IOCTPOCHHE
MaTeMaTHU4YeCKUX MOJeNieil He periJaMeHTUpyeTcs HEeOOXOIHWMOCTHIO BBIIOJIHEHHS
(hopMaNbHBIX KPUTEPHEB (KaK KPUTESPUEB MTOI00US MpH (HH3HUECKOM MOJIEIUPOBa-
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HUM), B CBSA3HM C 4YeM MpoOdiieMa aJIeKBATHOCTH MOJIENIM MPHOOpPETaeT 0COOYIO aKTy-
anbHOCTh. B [2] BBIgENAIOTCSA ABa KpUTEpUs aJ€KBaTHOCTH, T. €. COOTBETCTBHUS Ma-
TEMaTHYECKOW MOJENIM OPUTHMHANY, KOTOpPbIE BEAYT IMPOUCXOXKIEHHE OT KPHUTEPUEB
IPaBWIBHOCTY Hay4yHOH Teopuu A. DUHIITENHHA:

* KpuUTepUH BHYTPEHHETO COBEpIICHCTBA (TpeOOBaHME ‘€CTECTBEHHOCTH,
“JIOTUYECKON TMPOCTOTHI” OCHOBHBIX KOHCTPYKIIMM MOJENH W COOTHOIIEHUH
MEXTy HUMH);

*  KpHUTepUi BHEIIHEH OINpaBIaHHOCTH - COOTBETCTBHE HAOIIOMacMBIM (haKTam.
J1a MaremMaTUYeCKOW MOJEIM 3TO O3HAYAET, YTO OHA BEPHO OIMCBIBAET yXKe
W3BECTHBIHA ()parMeHT HOBEACHHS CUCTEMBI B ITPOIILIIOM.

[Ipu sTOM, ecnu KpuUTepuil BHYTPEHHEIO COBEPLIEHCTBA JOIMYCKAeT MpeuMylle-
CTBEHHO KayeCTBEHHYIO OIICHKY COOTBETCTBUS MOJIENM OpPUTHHANY, TO KpUTEpUi
BHEIIHETO COOTBETCTBUS TPEeOyeT MPOBEPKHU COOTBETCTBUS PE3YJIbTaTOB MOJIEIHPO-
BaHUS JaHHBIM HAOJIOACHUH 3a MOJEIUPYEMBIM MpolLecCOM WM siBeHneM. OTHOCH-
TEJBHO MOJIEJIEH CMbIBA IIOYBBI, TO3BOJISIOUINX aBaTh OLIEHKY CPEAHEMHOTOJIETHEH eTo
BEJIMUMHBI (HOPMBI), 3TO O3HA4YaeT MPOBEPKY MOJEIM, KaK MPaBWIO, C IOMOIIBIO
MaTepUaJIOB JJIMTENBHBIX HAOJIOJCHUH 3a CMBIBOM TIOYBBI Ha CTallMOHAPHBIX
CTOKOBO-PO3HOHHBIX IUIOMAKAX M CKJIOHOBBIX BOZOCOOpax. YUHTHIBask BHICOKYIO
MEKTOIOBYI0 HM3MEHUYHBOCTH CMBIBA IIOYBBI, JJISI 3TOTO HEOOXOAMMBI HaOIIONCHHUS
JUTMTENBHOCTBIO, KAK MUHUMYM, B HECKOJIBKO JIECATKOB JIET.

B macrosmee Bpemst B YKpawHe NPUMEHSIOTCS, JTHO0 PEKOMEHIYIOTCS UISL IPH-
MEHEHHUS TPH PEIICHUH Pa3IAIHOTO poja 3aJad 10 OOOCHOBAHHIO PAIlHOHAIEHOTO
UCIOJIb30BAHUSA APO3UOHHOONACHBIX 3€MENb ‘“MaTeMaTHUKO-CTATUCTHYECKas MOJIEINb”’
CMBIBa TIOYBHI, pa3paboTanHas B ObiBieM Y kpHUN3IID [5], hbopmyna U. K. CpubHOro
[15], mpocTpaHCTBEHHBI BapHaHT YHHMBEPCAIbLHOTO YPAaBHEHHUS MOTEPh MOUYBHI [23],
JIOTMKO-MaTeMaTH4yecKass MOJIeNIb MOBEpXHOCTHOrO cMmbiBa moussl I'. M. I1Ise6cea [19,
20] u ¢uBHKO-CTaTUCTHYECKAsT MOJEIb CMBIBA-aKKyMYJISIIUH, pa3paboTaHHas Ha
kadenpe ¢puznueckoit reorpaduu u npupogononaszoBanus OHY um. U. . Meuynnkosa
B 1990-¢ - 2000-¢ roasl [12, 13, 10]. AHanu3 3TUX MOJCIICH MOKA3BIBACT, YTO TOJIHKO
MOCIEIHSS U3 TEPEUUCICHHBIX MOJENEH YIOBIETBOPSIECT cHOPMYITUPOBAHHBIM BBIIIE
TpeOOBaHMSM U MPOIUIA BEPH(PHUKAIIIO C HCIIOIh30BAHIEM HE3aBUCHMBIX JTAHHBIX.

Monenb cMmbiBa-akkyMmyisinud OHY um. U. Y. MeuynukoBa sBisieTcs AajibHEHITNM
pa3sBUTHEM U3BECTHOU “JIOTHKO-MaTeMaTnieckoi Mmomenu” cMbiBa moussl [, U. [1IBebca
[19, 20] Ha ocHOBE BBIMOJHEHHBIX B MOCIEAHHUE JBA AECATHICTHS TEOPETUYECKHX U
MOJICBBIX HCCIEIOBaHU (DOPMHUPOBAHUS CKIOHOBOTO JPO3UOHHOAKKYMYISTHBHOTO
IpoIiecca, a TaKkKe 3aKOHOMEPHOCTEH MPOCTPAHCTBEHHOTO pacrpenesieHus (pakTopoB
BOJHOH 3PO3WH U UX T€OMH(OPMAIMOHHOTO MOIenupoBaHus. B ee coBpemeHHOM Buie
[10, 7] w™omenb CMBIBa-aKKyMYJSIIUM OTHOCHUTCS K (DU3UKO-CTATHCTHYCCKHM
MIPOCTPAaHCTBEHHO-PACIIPEeNICHHBIM (25) MOIensM 1 O3BOJISIET YIECTh:

- TUAJIEKTUYECKOE €IUHCTBO CKIIOHOBOTO 3PO3HOHHO-aKKYMYJIATUBHOTO IIPOLECCA;
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- TPOCTPAHCTBEHHYIO H3MEHYHMBOCTH (PAKTOPOB 3PO3MOHHOrO IMpolecca, B TOM
qucie, penbeHOTO, THUIPOMETECOPOIOTHYECKOTO, IOYBEHHOTO W arpOTeXHH-
YECKOTO0;

- SIPKO BBIPQKEHHYIO HECTAI[MOHAPHOCTD JINBHEBOT'O HAHOCOOOPA30BAHUS;

- 0COOEHHOCTH M3MEHEHHsI HHTEHCUBHOCTH M XapaKTepa 3pPO3HOHHOTO MpoIecca Mo
JUIMHE CKJIOHA;

- IIPOCTPAaHCTBEHHYIO CTPYKTYPY CKJIOHOBOTO CTEKaHMS.

IIpocTpaHCTBEHHAs peanu3aiusi COBPEMEHHOW BEPCHHM MOJICIH BBITIOJHEHA C HC-
nons3oBanueM I IC-makera PCRaster (Yausepcurer r. YTpexta, Hugepnanasr) u s3pika
nporpammupoBanus  Visual Basic [10]. Mopens ommpaercs Ha CTaHIapTHYIO
uHpOpMaIMIo, a BXOoAsmMe B Hee mapamerpbl it Cremu u Jlecoctenmu YKpauHBI
Ta0yIMPOBAHBI TMOO KAPTUPOBAHBIL.

Mopnenp mponuia BepUPHUKAIMIO C HWCIOJIH30BAHWEM JAaHHBIX MHOTOJETHHUX Ha-
OJIOICHUI 32 CMBIBOM IIOYBBI HA CTOKOBBIX ILTOMIATKAaX M CKIOHOBEIX BOJOCOOPOB
BorycnaBckoil mosieBoil IKCIIEpUMEHTANFHON THIporormdeckoit 6a3nl (KueBckas 00-
nmacte) u Benuko-AHanonsckol BogHO-OanmancoBoi crannmu (JloHerkas obmacTh), a
TaK)ke MaTEepUaIOB IOJIEBBIX HCCIIEIOBaHUN IiepepacipeiesieHus CKJIOHOBBIX HAHOCOB Ha
CKJIOHaX C HUCIOJB30BaHUEM PaIUOLIE3MEBOr0 METO/a U METOAAa MarHUTHBIX TPaccepoB
(Kypckas obnacts, PO) [14].

T'oBops o mepcrnekTHBax pa3BUTHA MaTeMaTHUECKUX Mojeneil BOAHOM 3po3ud,
HEOOXOJMMO OTMETHTh, BO-TIEPBBHIX, HEOOXOOUMOCTH pa3palOTKH JHNOO ajganTanud K
MPUPOJHO-XO3AUCTBEHHBIM YCIOBHSM YKPaWHbl YX€ CYIIECTBYIOIIEH COCTAaBHOW AU-
HaMHUYECKON MOJENN 3PO3UU-aKKyMYJIILMU KaK OCHOBBI PELIEHHs CIIOKHBIX Hay4dHO-
HCCIIEIOBATENBECKUX 3a7ad 10 YIPABICHUIO arpolaHMmIAadTHEIMA CHCTEMaMH H, BO-
BTOPBIX, AaKTyaJbHOCTh NABHEUIIEro COBEPIICHCTBOBAHUSA (PH3UKO-CTATUCTHIECCKOI
MOJICJIH CMbIBA-aKKyMyJsiuu. COBEpIIEHCTBOBaHUE (PU3UKO-CTATUCTHUECKON MOJIENH B
YCIOBUSIX TMPOUCXOMSIINX HM3MEHEHHWH KiuMara, B TEPBYIO Oudepellb, JOJDKHO OBITh
HampaBlIeHO Ha AaKTyaJu3alMi0 THAPOMETEOPOJIOTHYecKHX (HaKTOPOB JIMBHEBOTO H
BECEHHEro CMbIBa, a B YCIOBHSIX MMEPMAHEHTHOHN Jlerpajalliil MOYBEHHOTO MOKPOBa - Ha
OIIEHKY MPOUCXOAIINX U3MEHEHHH MPOTHBOAPO3MOHHBIX CBOMCTB 1MouB. Hyxknarorcs B
COBEpIICHCTBOBAHMM W HAllM 3HAaHUA O 3aKOHOMEPHOCTSAX IPOCTPAHCTBEHHOM
nuddepeHmanuy GakTopoB 3pO3UH B IpejeNiaXx CKIOHa M OaoyHoro BomocOopa, a
TaK)Ke METO/Ibl UX TeOMH(POPMAIIMOHHOTO MOJIETUPOBAHMSL.

BbIBObI

BrimonnenHast oneHKa MaTeMaTHYeCKUX MOJIENIe BOMHOM 3pO3WH TOKa3ala, 4To
MoJeny, pazpabotanusie B 50-¢ -80-¢ ToIbI MPONIIOro CTONETHS HE YIOBICTBOPSIOT HU
COBPEMEHHOMY YPOBHIO 3PO3MOBENCHUS, HU 3alpocaM MPaKTUKHU. M3 MaTeMaTu4ecKux
Mozeieil  TMOYBEHHOM  9po3ud B HauOOJbIIEH  CTENEHH  COOTBETCTBYET
c(hopMyITUPOBAHHBIM TpeOOBaHHUIM MIPOCTPaHCTBEHHAs I'MC-peanuzoBaHHas
(U3UKO-CTATHCTHYECKAs MATEMATHIECKast MOJICNTb CMBIBAa-aKKyMYJISIIIAH, pa3paboTaHHas
Ha Kadenpe ¢pusmyeckoil reorpadun 1 nprpogonoias3oBanust OHY
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MATEMATHUYHE MOJIEJIOBAHHSA BOJHOI EPO3Ii TPYHTIB:
PE3YJIBTATH I IEPCIHEKTUBH

Pe3iome

Jana xapakTepHCTHKa OCHOBHHX €TaIiB iCTOPil MATEMAaTHYHOTO MOJISITIOBAHHSI BOJAHOT epo3ii
rpyHTiB. BcTaHOBIICHO, 0 MaTeMaTHYHI Mozel BoIHOI epo3ii, po3pobieHi B 50-ti - 80-1i pokn
XX CTONITTS HE 33JOBOJILHSIOTH Hi Cy4aCHOMY PIBHIO €pO3i€3HABCTBA, Hi 3allUTaM MPAKTHUKU.
CdopMynbOBaHO Cy4acHi BHUMOTHM 10 MaTeMaTHYHHX MOjeled epo3ii IPYHTIB SIK OCHOBHU
HAYKOBOT'O OOTPYHTYBaHHS PalliOHAIbHOIO BUKOPHUCTAHHS €PO31HOHE0E3MEYHUX 3EMETb 1 3 IIHX
MO3WIiH BUKOHAaHA OI[iHKa MOJeNel eposii, 0 B JaHHi Yac BHKOPHUCTOBYIOTHCS a0o0
PEKOMEH/IOBaHI JI0 BUKOPUCTaHHs B YKpaini. HamiueHi nepcrnekTHBH BJOCKOHAJICHHS Cy4acHUX
MaTeMaTHYHUX MOJIEJIeH BOIHOT epo3ii IpyHTIB.

KuarouoBi cioBa: BojgHa epo3ist TIpyHTIB, MaTeMaTH4HI MOJENi, paliOHalbHE 3eMmJe-
KOPUCTYBaHHSI.

A. A. Svetlitchnyi, doctor of geographical sciences, professor
Departament of Physical Geography

Odessa I. I. Mechnikov National University,

2, Dvorianskaya St., Odessa-82, 65082, Ukraine
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MATHEMATICAL MODELING OF SOIL EROSION:
RESULTS AND PROSPECTS

Abstract

The aim of the article is to assess the results and perspectives of mathematical modeling and
calculation of soil erosion as the basis of scientific justification of sustainable land use within the
erosion dangerous areas, the object - the mathematical models of soil erosion and the subject -
evaluation conformity of these models to the requirements of modem science and practice from
terms of being able to use them tojustify the rational use of land resources in the natural and
economic conditions of the Steppe and Forest-Steppe zones of Ukraine.

Presented the periodization of history of mathematical modeling of soil erosion in the world
since the late 30-ies of XX century, for each period the characteristics of the main singularities is
given. Formulated the requirements to the mathematical models of soil erosion from the
standpoint of solving problems on the justification of rational use of erosion dangerous areas
based on modem systems of adaptive-landscape and precision farming systems.

It is shown that from mathematical models of soil erosion, currently used in Ukraine, to the
greatest extent to these requirements corresponds the spatial (2D) GIS implemented
physicaly-statistical mathematical model of erosion-accumulation, developed at Odessa National
1.1. Mechnikov university. The model successfully passed verification by independent data
observations and measurements. However, it needs to be improving, that should go in several
directions, including updating the information base, further research patterns of spatial
distribution of factors of the erosion-accumulation process and the development of methods of
their geo-information modelling.

Keywords: soil erosion, mathematical models, rational land use.
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