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MIHIMI3AIIIA PU3UKY BOJHOI EPO3Ii HA CLIbCHbKOTOCIIOJAPCBKHUX 3EMJISIX

3anpornoHOBaHO METOA MiHIMi3amii pU3UKY epo3ii 3a paXyHOK TaKOTO PO3MIIIEHHS CUTBCHKOTOCTIONAPCEKUX
KyJIbTYp Ha TEXHOJOTIYHUX AUISHKAX, IKE MAKCUMaJILHOIO MIpOI0 KOMIICHCYE epo3iliHy HeOe3neKy [UX AIISHOK
IPYHTO3aXUCHUMH BIIACTUBOCTSIMHU CLIbCHKOTOCIIONAPCHKUX KYJIBTYpP. B OCHOBY MeTony MOKIaneHO PO3MOAiIb-
4y 33/1a4y ONTHMI3alii, alalToBaHy O HU3KU MOCIITOBHUX ITUCKPETHUX pilieHb. Po3pobieno I'IC-TexHooriro
iHpopMauiiHOrO 3a0e3ne4YeHHs! TaKuX 3a1a4. MeTos Jae MOXKIIMBICTh B aBTOMaTH30BaHOMY PEXUMI 3/iICHIOBA-
TH ONTUMAIBHUIA PO3MOALT CIBO3MIH MK KOHKPETHHUMH 3€MENbHUMH JIUITHKAMU, 3 ypaxyBaHHIM HPOCTOPOBOT
mudepenmianii eposiiinoi HeOe3neku. HaBeneHo pe3ynbraT peantizaiii METOAY y BUIVIAAI KapTOTpaM OIIHKU
epo3iifHOi HeOe3MeKH Ta ONTUMAIIFHOTO PO3MIIEHHS CIBO3MIH, 110 3a0e3Medye MiHIMaTbHIH PU3HK epo3il.

Knrouosi cnoea:cinbCchKOroCTIoNapchKi 3eMITi, pU3UK €po3il, MiHIMi3alis, CUThbChKOTOCIIONAPChKI KYIbTYPH,
3eMJICBIIOPSAKYBaHHS, KapTOrpadyBaHHI

Kutsenko N. V. MINIMIZING WATER EROSION RISK ON AGRICULTURAL LANDS

This article offers a method to minimize the risk of erosion due to such distribution of agricultural crops on
technological areas, which compensates erosion hazard of these areas by soil protection properties of agricultural
crops. The method is based on distribution task of optimization, adapted to the chain of sequence discrete solu-
tions. GIS technology for informational support of such problems is developed. The method makes it possible to
implement an automated optimal distribution of rotations between specific plots of land, taking into account the
spatial differentiation of erosion hazard. The paper presents the results of the method as mapping of erosion haz-
ard assessment and optimal location of crop rotations, which ensures minimal risk of erosion.

Key words: agricultural lands, erosion risk, minimization, agricultural crops, land management, mapping

Kynenko H. B. MUHUMM3AIIUS PUCKA BOJTHOM SPO3UM HA CEJIbCKOXO3SAMCTBEH-
HBIX 3EMJIAX

B crarbe npeioskeH METOA MUHHMHU3AIMN PUCKA 3PO3UH 3a CUET TAKOTO PACIpeJIeNICHNs CeNTbCbKOX03sIHC-
TBEHHBIX KYJIBTYp Ha TEXHOJOTHUYECKHX Y4acTKaX, KOTOPOE€ MAaKCHUMaJIbHO KOMIIEHCHPYET 3PO3HOHHYIO OIac-
HOCTb 3THUX YYAaCTKOB IMOYBO3allIUTHBIMH CBOMCTBAMH CEIbChKOXO03SHCTBEHHBIX KYJIbTYDp. B OCHOBY M€TOJa I10-
JIOXKEHa paclpe/eUTeNIbHas 3ajadya ONTUMH3AIMHY, aAalTHPOBAHHAS K IETIOYKE IOCIIEA0BATEIbHBIX JUCKPET-
Hux pemeHnd. Pazpaborana I'MC-texHonorus nHGOpMaIimoHHOTo o0ecrieueHst TaKUX 3a7a4d. MeToJl JaeT BO3-
MOXHOCTh B aBTOMaTH3MPOBAHHOM PEXXHUME OCYILECTBIATh ONTUMAIIBHOE PACIpPEEIeHIE CEBOOOOPOTOB MEXK LY
KOHKPETHBIMH 3eMEJIEHUMH y4acTKaMH, C Y4€TOM IIPOCTPAHCTBEHHOH AuddepeHnnaniy 3p0o3noOHHOI omacHoC-
TU. B craTtbe npuBeeHBI pe3ynbTaThl peaau3alii MEeToJa B BUJE KapTOrpaM OLIEHKU YPO3UOHHOM ONACHOCTH U
ONTHMAJILHOTO Pa3MeIIeHHsT ceBOOOOPOTOB, KOTOPOE 00ECIIeYNBAET MUHUMAJIBHBIN PHCK 9PO3HH.

Knrwoueswvie cnosa: cenbCKOX03AMCTBEHHbBIE 36MIIH, PUCK 3PO3UH, MUHUMU3ALMS, CEIbCKOXO03SIHICTBEHHbIE
KyJIbTYpBI, 3eMJIEyCTPOHCTBO, KapTorpagupoBaHue
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Ilocmanoeka npoonemu. I'onoBHa 3a-
KOHOMIpHICTh (POPMYBaHHS €pO31IHO-CTIMKIX
arpojaHAmadTiB MOIATaE y MOXKIMBOCTI JOC-
TaTHHOTO OIOPY IPYHTOBO-POCIMHHOIO IIOK-
PHUBY CLIBCBKOTOCIIONAPCHKUX 3€MENb 3 KOHK-
PETHUMH TPYHTO3aXHCHHUMH BIACTUBOCTSIMU
€po3iiiHii MOTYKHOCTI BOAHUX MOTOKiB. Tomy
Uit eeKTUBHOI OXOPOHM TPYHTIB Bia eposii
HEOOX1THO PO3POOUTH METOJ] ONTHMAILHOTO
BUKOPUCTAHHS IPYHTO3aXHCHUX BIACTHBOCTEH
CLIBCHKOTOCIOJAPCHKUX POCIMH HUIIXOM IX
paIliOHATPHOTO PO3MIIIEHHS B MEKaxX Harepesn
3alaHUX TEXHOJOTIYHMX OiasHOK. lle macthb
3MOT'Y 3BECTH JI0 MiHIMYMYy PH3UK epo3ii muIs-
XOM BIIPOBADKEHHSI HAMOLIBII IEmeBOro op-
raHi3alifHOTO 3aXOAy 3axHCTy IPYHTIB BiJ
eposii. Jlns minBuieHHsT e)eKTUBHOCTI 3aXHC-
Ty TPYHTIB BiJl €po3ii BaXIWBO ONTHUMAILHO
BUKOPUCTOBYBATH MPOTUEPO3iifHI BIACTUBOCTI
BCIX CUTbCHKOTOCTIOAAPCHKUX POCIIUH.

[Ipobnema yCKIamHIOETBCS THM, IO
€pOo3iifHI MPOIECH MPOSBISIOTHCS y MPOCTOPI
Tu(epeHIiioBaHO, a CUIbCHKOTOCIIOAAPChKI
KYJIBTYPH PO3MIIILYIOTh JUCKPETHO.

Ananiz ocmannix 00cidicens i nyoni-
kayii. ['onoBHA 3aKOHOMIPHICTh (POPMYBaHHS
epOo3iiHO-CTIHKUX arpojanaAmadTiB MoJsrae y
MOJJIUBOCTI JIOCTaTHBOTO OIOPY IPYHTOBO-
POCIIMHHOTO MOKPUBY 3 KOHKPETHUMH I'PYHTO-
3aXMCHUMH BJIACTUBOCTSIMH €pO3ilHIN MOTYX-
HOCTI BOAHUX MOTOKIB [1]. 3 MeToI0 IpyHTO3a-
XHCHOTO BIOPSAKYBaHHS CIBO3MIH B METOANY-
HUX PEKOMEHalisAX [2] 3alporoHOBaHO 3iii-
CHIOBaTH TPOTHUEPO3iiiHYy THMI3aI[l0 OpPHUX
3eMeb 3a TeXHOJIOriyHUMHU rpynamu [3], 1o
nepeadayvae BUIIICHHS HA PULT TPHOX TEXHO-
JIOTIYHUX TPYH 3eMeNb 3a KyTaMH Haxwiy: | —
10 3% 11— 3—7° III - nonax 7° i Bu3HAueHHS
Ul HUX TPYHTO3aXMCHHX TEXHOJIOTiIH BUPO-
IIyBaHHS CUIbCHKOTOCIIOJAPCHKUX — KYIBTYD.
Ha 3emysix I rpynu peKoMeHAY€eThCsI BUPOLILY-
BaHHS PallOHOBAHUX CilIBCHKOTOCIOIAPCHKUX
KyJIbTYp 32 IHTCHCUBHHUMH TEXHOJIOTISIMH,
BKIfowaroyn mpocamHi. Ha 3emisix Il rpymu

Bcmyn

PEKOMEHIYETbCS ~ TPOEKTYBAaHHA  3€pHO-
TpaB’SHAX Ta TPYHTO3aXHCHUX CiBO3MIH 3 BH-
KITIOYEHHSIM PO3MILICHHS! YOPHOTO Hapy. 3emii
III TexHOMOTIUHOI TPYITH PEKOMEHAYETHCS BH-
KJIFOYaTH 3 IHTEHCHBHOTO BHUKOPHCTAaHHSA. Tu-
mi3alis 3eMellb 32 TEXHOJIOTIYHUMH IPyIaMHu B
3aJIeKHOCTI Bl KYTIB Haxuily Ma€e BaKJIMBE
3HAUCHHS JUIS PEryJIOBaHHS aHTPOIOT€HHOTO
HABaHTaXEHHS 3BOPOTHO MPOMOPLIAHO KPyTO-
CTi penbedy. Alle Take PeryirOBaHHS HE Bpa-
XOBY€E JIOBXHHHM CXWIiB, IUIONII BOA0300piB
YIIOTOBUH, iICHYIOUI ITOJIE3aXMCHI JIICOBI CMyTH
Ta iHII TpOTHepo3iiHi pybexi, AKi iCTOTHO
BIUTUBAIOTh Ha epo3iifHy HeOe3neKy 3eMelb i
HE JI03BOJISIE JOCATTH TMPOCTOPOBOi mudepeH-
miaii I[JIBPHOCTI TMPOTHUEPO3IMHUX 3aXOJIiB
aJICKBaTHOI peajbHIM epo3iiHili HeOe3mei
pimmi. Bimomi arporexHiuHi mpuiioMu Ta CIIo-
coOM 3aXUCTy 3eMellb BiJl €po3ii HOCATh 3ara-
JHHUN XapakTep 1 1HKOJHM cylepedaTh €KOHO-
MiuHHM iHTepecam [4]. OnHakoBHil 3a TOBIIH-
HOIO 3MUTOTO I1apy o0’eM eposii Bene 10 pi3-
HUX BTpaT POJIOYOCTI Ha IPYHTax pi3HOI epo-
noBaHocTi. UnM Oinbliie epoIoBaHiCTh TPYHTY
THM MEHIIUMH € Taki Brpatu [5]. [ns He3mu-
TUX Ta C1a00 3MUTHX IPYHTIB HOPMH 3MHBY €
ICTOTHO MEHIIIMMHU HIDK JJISI CEPEIHhO- Ta CH-
JbHO 3MHUTHX [6]. 3 iHIIOr0 GOKY, CiITBCHKOTO-
CIIOIAPChKI 3eMJTi MTPU3HAYCHO TS 3POIYBaH-
HS MPOJIYKIIIT, sIKa Ja€ MaKCUMaJIbHUNA €KOHO-
MiYHUHA TMPUOYTOK, a HE JUIA OXOPOHH IX Bij
epo3ii, a CiTbCHhKOTOCIIONAPCHKI KYIbTYPH Xa-
PaKTepU3yIOTHCS Pi3HUMH KoeQillieHTaMH epo-
3iiiHOT HeOe3meku [7]. ToMmy myke BaKIMBO
JUTSL 3aXHCTy TPYHTIB BiJl epo3ii onTHMaibHO
BUKOPUCTOBYBATH MPOTHUEPO3iiHI BIACTUBOCTI
HE TIJIbKU IPYHTO3aXUCHHX, @ i BCIX CIBO3MIH.

Merta craTTi — po3poOieHHs yHiBepca-
JBHOTO METOJIOJIOTTYHOIO MiAXOLY JO ONTHMa-
JBHOTO TPYHTO3aXMCHOTO PO3IMOJLTY CLIbChKO-
rOCHOAAPCHKUX KYJIBTYp HAa KOHKPETHUX TEX-
HOJIOTIYHUX JUISIHKAaX, PO3TalllOBaHUX Ha
YCKITaIHEHOMY Pelbedi.

Pezynomamu docnidrcennsn

3aranpHy MOCIIIOBHICTH BUPILICHHS 3a-
Jadi MoKa3aHo Ha pucyHky 1. B ocHoBy iH(o-
pMarliiiHoro 3a0e3IeveHHs 3a1a4 MiHiMizamii
PU3UKY €po3ii MOKIaeHO BEKTOPHY CTPYKTY-
puy 1udpoBy moxaens peibedy (BCLIMP)
[10]. Hicns cxnamanus BCIIMP 31iCHIOIOTE
OLIIHKY epo3iliHOoi HeOe3meku 3emenb y l-my

26

HaOJVDKeHHI, M0 TMepeadadac BpaxyBaHHS
epo3ifHUX TapameTpiB IPYHTY 3a JIOBIJIKOBH-
MU JaHUMHU. Y TOAAIBIIOMY 3I1HCHIOIOTH Ka-
TiOpyBaHHS Moieni 3a popmyoro [11]:
v B4 103
I,=—=K, €l =

Vo

)
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ne Ks — koedimienT kaniOpyBaHHS MOJe-
711, o 00’eTHy€e epo3iifHi BIaCTUBOCTI IPYHTIB
IEBHOI 3eMeNIbHOI AIIIHKH; F — 1moma Bogo3-
oopy, M% | — iHTeHCHBHICTH 371UBH, M/C; J —
VXU CXUITY.

Epo3iitHi piBuaku TOYMHAIOTHCS B Mic-
X, ¢ (aKTUYHA MIBUIKICTh BOJHUX MOTOKIB
MOYMHAE JOPIBHIOBATH PO3MMBHIH, TOOTO 3Ha-
ueHHs [, nopiBHioe 1,0. Tomy xoedimienT K

PO3paxoBYIOTh LUISXOM BHU3HAYCHHS IHTEHCHU-
BHOCTI 3muBH (I, m/c), yxmiy cxmry (J) Ta
IITOMII BOMO300py, IO 3aMHKAETHCS CTBOPOM
nocriitnoi mmpuan 10 M (F, M%) y Bepmmmi
eposiitaoro piBuaka (mrs sxoi I, = 1,0) 3a ¢o-
PMYJIOHO:

1

K, = (F1 300 2)

CTtBOpeHHs BEKTOPHOI CTPYKTYpHOT idpoBoi Mozeni penbedy (BCLIMP)

v

Orinka epo3iiiHoi HeOe3MeKH 3eMellb 1-T0 HaOIMKEHHS Il YMOB YOPHOTO Mapy

v

KanibpyBanHs Moei OIIIHKY epo3iiftHOT HeOe3MeKH TOCTiKYBaHOT TepUuTOpil

v

Ominka epo3iiftHOT HeOe3MeKH 3eMeb JUIsi yMOB YOPHOTO Mapy 2-T0 HAOIMKEHHS

v

BusHadeHHs CKiIay 1 IIomy CiBO3MiH

v

Po3paxyHok koediiieHTiB epo3iitHoT HeOe3MeKn C1IBO3MIH

v

JlokanbpHe MPOTHEPO3iliHEe 30HYBaHHS 3€MeJlb 3 BU3HAYEHHSM I'PYHTO3aXUCHOTO PO3MIILIEH-
Hs C1BO3MIH. BU3HaueHHs 11011l Ta CKJIay I'PYHTO3aXHCHOI CIBO3MIHU 3 MaKCUMAaJIbHO J0-
MIyCTUMUM 3HAYEHHSIM Koe]illieHTa epo3i1iHOi Hebe3neKu

Cxutaz Ta po3MoJIis CIBO3MIH 3a IJI0IIa-
MU 33JI0BOJIbHSIE 3eMIICKOPUCTYBava ?

OnTuManbHUN TPYHTO3aXUCHUM PO3MOJIIT CIBO3MIH MiK TEXHOJIOTTYHUMU JUTSTHKAMH

Puc. 1 — IocnigoBHICTs MiHIMI3aIll pU3UKY €po3ii 32 paXxyHOK BUKOPHUCTAHHS
I'PYHTO3aXHUCHHUX BIACTHBOCTEH CLIbCHKOTOCTIONAPCHKUX KYIBTYP

Jnst  epo3iiftHO-0€3MeYHOr0  BIOPSIKY-
BaHHSI CIBO3MIH y MPOCTOpi HEOOXIMHO TIPOBe-
CTH JIOKAJIbHE TMPOTHUEPO3iiHE 30HYBaHHS 3€-
Menb [12]. Jnst uporo, 3a JTOBIAKOBUMHU JaHH-
MH, PO3paxOBYIOTh 3HAYEHHS KoedilieHTa
€po3iifHOT HeOe3MmeKu sl KOXKHOI CITbChKOTO-
CHOJAPChKOi KYJNbTYpH, SKi HaBEIEHO B Tal-
mumi 1 [13]. TIpotmeposiiiHe 30HyBaHHS 3e-
MeNb 3MIMCHIOITHh IUISIXOM KPECICHHS ¥
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Mapinfo kaprorpamu  epo3iiiHO-0e3meYHmX
3eMeJIb Ul 3allITaHOBAaHUX CIBO3MIH 1 BUOOPY
y BikHi SQL Select 3 mapy 3Ha4eHb iHACKCY
€po3iiiHOT HeOe3MeKH IS Pijlli 32 YMOBOIO:

(KK, €1°243°%), <10, (3)
Jie i — HOMep CiBO3MiHH 3 KOe]illieHTOM

eposiiiHoi HeOesneku K),; IIpu npomy nerenny
KapTOTpaMU TPEJICTABISIFOTh 3HAYCHHSIMU ITUX
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KoeilieHTiB, a MaKCUMaJbHO JOMYCTHME
3HAYCHHS KoedillieHTa epo3iiHOi HeOe3meKu
TPYHTO3aXHCHOI CiBO3MIHH Ta 1i CKJIaa po3pa-

XOBYIOTh IIUISIXOM TIOCJIIOBHUX HAOJMKEHB 32
YMOBOIO (2).

Taoauns 1
KoedinienTn epo3iiiHol HeGe3NeKH CLIBCHKOT0CNIOAPCHKHUX KYJILTYP
KoedimieHT epo3iiiHoi HeOe3meKku Mo MiCsIIx
KynsTypa MIPOTSITOM BETETAIiITHOTO Mepioy B cepen-
v [ v [viJvin]vin]ix ] x HhOMY
ITap 1,00 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 1,00
O3uMi Ha 3epHO 0,40 0,25 |015|0,15|0,30 | 0,80 | 0,40 0,35
O3uMi Ha 3eJIeHHI KOpM 0,40 0,20 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 0,80
Topox 1,00 | 0,25 | 0,20 | 0,15 | 1,00 | 1,00 | 1,00 0,66
STaminb sipuii 0,70 | 0,25 | 0,20 | 0,15 | 0,30 | 1,00 | 1,00 0,51
Osec 0,70 | 0,25 | 0,20 | 0,15 | 0,30 | 1,00 | 1,00 0,51
COHSIITHAK 1,00 | 0,95 | 0,80 |0,75| 0,60 | 0,60 | 1,00 0,81
Kykypynza Ha cuioc 1,00 0,9 |0,80 (0,70 0,55| 1,00 | 1,00 0,86
Kykypyn3a Ha 3epHO 1,00 0,95 |0,801|0,75| 0,60 | 0,60 | 1,00 0,81
Bypsik 1,00 | 0,95 | 0,80 0,80 | 0,70 | 0,80 | 1,00 0,86
Suaminb 3 migciBom Oararopigaux tpas | 0,70 0,25 | 0,20 | 0,15 | 0,15 | 0,10 | 0,10 0,24
Bararopiuni TpaBu 1-To poxy 1,00 0,90 | 0,90 (0,801 0,50 0,20 | 0,20 0,63
BararopiuHi TpaBu 2-T0 Ta 3-TO POKiB 0,01 0,01 |001]0,01]|0,01]|001]0,01 0,01
Cost 1,00 | 0,90 | 0,40 | 0,40 | 0,40 | 1,00 | 1,00 0,73
Pimax stpui 1,00 | 0,40 | 0,20 | 0,20 | 0,25 | 1,00 | 1,00 0,58
Kapromust 1,00 | 0,95 | 0,80 0,80 | 0,70 | 0,80 | 1,00 0,86
[Iporuepo3siiine 30HYBaHHS JIOLIIEHO X < SJ :

BUKOPUCTOBYBATHU y XOJ1 NIPOEKTYBaHHS MPOC-

TOPOBOTO PO3MIIIEHHS CIBO3MIH B TOCIIOAAPC- n .

TBi B IIJIOMY 1 BU3HAU€HHS 3aralibHUX MOTped Z Xij = Si, (6)

y MpoTHepo3iiHNX 3axonax. OCKiIbKH epo3iii- =1

Ha HeOe3Ieka 3a CyTTIO HOCUTh Tu(epeHIiio- x; >0, (7)

BaHWH XapakTep, a BHOIp NIJTHOK JUIsl ONTH-
MaJILHOTO 3pOIIYBaHHS KYJIbTYpP € IHCKPET-
HUM, TO BHHUKA€E MpoOJieMa HEOTHO3HAYHOCTI
IPYHTO3aXHUCHOTO BUOOPY MiJITHKA — BiATIOBI-
Ha CUIBCBKOTOCHOAAPChKA KYJIbTypa Yd CiBO-
3miHa. OKpiM TOro epo3iiiHo Oe3neyHux 3e-
MeJIb HE BUCTAYa€ JjIsl BUPOLIYBaHHS 3aIlIaHO-
BaHHUX CIJIbCBKOTOCTIONAPCHKUX KYJIBTYp. 3Bif-
CH BHHHWKJIA IOoTpeda B po3poOJICHH] alropuT-
My TPYHTO3aXMCHOTO PO3MOJiIy CIiBO3MIH Ha
KOHKPETHHX TEXHOJIOTTUYHHX JIISTHKAX 3 METOIO
MiHIMi3aIlii pU3HKy epo3ii.

3amauy MiHiIMiI3aIil pU3UKy epo3ii 3a 110-
MIOMOTOI0  BUKOPUCTAaHHS  MPOTHEPO3IHHUX
BJIACTUBOCTEH CUIBCHKOTOCIIOAAPCHKUX KYJb-
Typ 3alpoNOHOBAHO BHPIIIYBATH 3a LiJTHOBOIO
byHKLiETO:

frn= 2 KiPX (@)
j=1

TIpU BpaxyBaHHI 0OMEKEHb:

28

ne: fnin O3Hauae MiHIMAJIBHE 3HAYEHHS
IUIONI epO3iifHO-HEeOe3MeYHHX 3eMelb, Ia; | —
HOMEp TEXHOJIOTIYHOI MIISHKU; { — HOMep
CIJIbCBKOTOCIIOIAPCHKOT  KyJILTYpH abo CiBO-
3miam; Kj — koedimieHT epo3iitHoi HeOe3mneku
CLIBCBKOTOCTIONAPCHKOI KYJIBTYpH (CiBO3MiHM)
i; Pj — IMOBIpHICTb €po3ii Ul yMOB 4OPHOTO
napy Ha AUTAHII |; Xjj - IIoma i-i clibcbKoroc-
NOJAPChKOI KYJIBTYpH (CiBO3MIHHM) B MeXaXx J—i
IIIAHKH, Ta; Sj — IUIOIIA J-i TeXHOJIOT1YHOI [Ii-
JISTHKH, Ta; Sj — 3amiaHoBaHa Iij KyJbTypy (ci-
BO3MiHY) i TUIOLIA, Ta.

Pospaxynok Pj 3aiiicHiooTs 3a (opmy-
noro Jlapionosa — Kpacuoga [8]:

P= 1 -
4(1-—2
1+10

Voo
Iie V, - MIBUIKICTh BOJHOTO ITOTOKY Ha
BHCOTI BHCTYIIB IIOPCTKOCTI, M/C; Vy9 - ITOPO-
rOoBa IMIBHIKICTh TOTOKY Ha BHUCOTI BHUCTYIIIB

: (8)
)
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IOPCTKOCTI, M/C. IIoporoBoto Ha3MBaKOTh TaKy
HIBUJKICTb, 32 AK010 y 50 % Bunanakis crpyme-
Hi TIOTOKY AiIOTh Ha YaCTHHKH 13 CHIIOIO, IO
JIOPiBHIOE 200 TEpEBUIIyE iXHIHM omip 10 Bif-
puBy. IHmekc eposiiiHOi HeOe3meKu 3eMelb
BH3HAYarOTh Gopmyoro [9]:

Ie:_’ (9)

ne: I, - iHeKc epo3iiHoi HeOe3neKu; V —
cepesiHs HIBUJIKICTh BOJHOTO MOTOKY; V), — PO-
3MHBHA IBUAKICTh BOJHOTO TIOTOKY, M/c. Ta-
KAM YMHOM 1HJIEKC epo3iiHOi HeOe3MeKH € ma-
pametrpom hopmyiu (5).

3 ypaxyBaHHsaM 3anexHocteii (5) - (6)
(hopMyIa po3paxyHKy PU3HKY €po3ii CiTbChKO-
TOCTIOAAPCHKHUX 3eMENb MA€ BUTIISIIL

1
14104

3 METOI0 MPAaKTHYHOI peajtizallii MeToIy
MiHiMi3amii pu3uKy epo3sii pospobaeno ['1C-
TEXHOJIOTiI0, sKa BKirodae 0a3y manux (BJ]),
Mapinfo, Excel, koM’ 1oTepHi MOy OLIHKA
eposiiftHoi Hebesrmekn Ta oOMiHy maHux b/l 3
Mapinfo Ta Excel.

[TocnioBHICT BUpIIIEHHS 3a1a4 MiHi-
Mi3alii pu3uKy eposii 3a JOMOMOToI0 BUKOPH-
CTaHHS NPOTHUEPO3iIMHUX BIACTHUBOCTEH Cillb-
CBKOTOCIOJJAPCHKHUX KYJIBTYp HACTYITHA.

1. 3a momomororw npunaxy GPS BuszHa-
Yar0Th KOOPAMHATH MEX JOCHIPKYBaHOI TepH-
TOpii.

2.V reorpadivniii iHpopMmariiHii cuc-
teMi Mapinfo po0msaTh reorpadiuHy npuB’ 3Ky
eJIeKTPOHHOI TomorpadiqHoi KapTH MaciTady
1:10000.

3.Kpecnare JiHii CTOKY 3a JOIOMOTOO
komauau Polyline Big BogoinbeHOT 10 0a3uc-
HOI TOYKH, 3 (iKCalli€r0 TOYOK iX MEpPEeTHHY 3
ropuzoHTansIMH. CyCiJiHI JiHIi CTOKY BBOJSTBH
NPOTH TOXWHHHMKOBOI cTpinku. JIiHil cTOKY
BBOJAITH Y MEXax KOXHOI CyHiJIbHOT TUISHKA
BOJI030ipHOTO OaceiHy N0 THX Mip, TOKU Tie-
peraj; BUCOT MiXK MOYaTKOBUMHU TOYKAMH CYCi-
IHIX JIHIA CTOKY HE IepeBHLIyBaTHME Iepe-
naj BUCOT MK CYCIJHIMH TOYKaMH JIiHii CTO-
Ky, a00 HacTymHa JiIsHKA, 10 MiUIArae Jiar-
HOCTHLI OyJie pO3TalioBaHa B MPOCTOPOBOMY
PO3pHBI 3 MOMEPEIHBOI0. Y BUMAJAKAX, IO CY-
mepevarb ITuM BuMoram, 10 TAB-daiiny BBo-
JSTh 03HAKy MOYaTKy HOBOI JUISHKM BOJ030i-
pHoro Oaceiiny. HeoOXiTHICTh TaKOTO BBEIICH-
Hs iH(opmarii 00OyMOBIIeHa BUMOTaMH 10 aB-
TOMAaTHUYHOI TOOYTOBH BEKTOPHOI CTPYKTYPHOT

(10)
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uudpoBoi Moaeni penbedy, ska € iHdopma-
[IHHOIO OCHOBOIO MPOTHUEPO3IHHOTO 30HYBaH-
HS 3eMelTb.

4.Tlpotueposiiini pyOexi KpeclsiTb Yy
JOBIJIbHIA TOCHIZOBHOCTI TaKOX 3a JOIOMO-
roro komauau Polyline.

5.KpecnaTh TeXHONOriuHI AIISHKU B JI0-
BiJIbHIHM MOCHIJOBHOCTI 32 TOTIOMOTOI0 KOMaH-
1 Polygon 1 mpoBoasTh X HymMepamiro..

6./l1s1 mojanbIIMX MaTeMaTHYHUX PO3-
paxyHKiB HIapH, IO MICTATH reorpadiyHy iH-
(hopmartito, 30epiratore y mpoekiii Universal
Transverse Mercator (WGS 84), B skiit Koop-
JUHATH TOYOK MIPEJICTABICHO B METPaX.

7.lani MIF— aiiniB, mo MicTaTh iH)O-
pMarito mpo penbed, 30epiraroTh y BHUTISAL
BEKTOPHOI CTPYKTypHOI 1uppoBoi Mozaeni pe-
aeedy (BCLIMP) — cuctemu TXT-¢aiinis, mo
MICTATh CTPYKTYPHO BIIOPSIKOBaHI KOOpIMHA-
TH TOYOK JIIHIH CTOKY Ta BUCOTH PEILEDY
[Ommoka! McTouHNK CCHIJIKH He HaiieH.].

VY BepmmHax epo3ifHUX piBYaKiB, IO
YTBOPWJIMCH BHACIIZOK 3ITUBU TIEBHOI iHTEHCH-
BHOCTI |, 3HaYeHHs IHACKCY epo3iiiHol HeOe3re-
k4 3emenb gopieaioe 1,0. Lle nae MOXIMBICTH
IIPOBOJIUTH KalliOpyBaHHS MOJIENI OIIHKU €po-
31iHOT HEOE3MEeKH MUITXOM PO3paxyHKY 3HaYCHb
koedimienty Ks muist wopaoro mapy [8].

8. Ilicist MpOXOHKEHHS TTOTYKHOT 37MBU
BH3HAYAIOTh 3a JOMOMOTrOr IuTOBiorpady ii
IHTEHCHBHICTb, a 3a gonomorown GPS — koop-
JUHATH BEPIIUH epO3iiHNX piBYaKiB, 00yMOB-
JICHUX LI€F0 3JTHBOIO.

9.3a momomororo BCIIMP po3zpaxoBy-
10Th KoedimieHt K, 11 wopHoro nmapy (K, = 1)

10. BusHauaroTh CKIAI CLIBCHKOTOCIO-
JApCHKUX KYJBTYp y CiBO3MiHAaX Ha JOCHIIKY-
BaHill TepuTopii.

11. 3a OBIAKOBHMH JaHWMH PO3Paxo-
BYIOTH CEpEHI BIPOAOBXK BETeTalliiHOIO Iie-
pioay 3Ha4YeHHs1 KoedilieHTa epo3iitHoi HeOes-
MEeKU JUIS KOXKHOI 13 3aIJIJaHOBaHUX CiIbCHKO-
rOCHOAAPCHKUX KYJIbTYp (IuB. Ta0mI. 1)

12. 3nificHio0Th audepeHiiioBany 3a
TOYKaAMH PETYJSIPHOI MEpexXi Ta y3arajibHEHY
32 TEXHOJIOTIYHUMH TUITHKAMH OLIHKY PU3UKY
epo3ii 3eMelb IoCIoAapcTBa 32 YMOB YOPHOTO
napy Ta 30epiraroThb KapTorpamM H JIEreHIH
TaKol OIIHKY A0 0a3u JaHux (puc. 2).

13. OpHouacHO 3i CKJIQJIaHHSM KapTOT-
paMu y3arajgbHEHOi OITIHKK epo3iifHOi Hebe3-
neku 3emens y Excel aBTOMaTH4HO CTBOpIO-
€TbCs Ta 30epiraeTses TaOMUI AJ1s1 TOCTAHOB-
KM pO3MOAiIpyoi 3amaui ornrumizamnii (4) — (7)
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JUTsL CIBO3MIHM 3 MaKCHUMAaJIbHUM 3HAYCHHSIM
KoedilieaTy eposiitHoi Hebe3meku (Tabm. 2).
o mi€i Tabnuii BBOAATH MUTbOBY (PyHKIIITO (4)
ta oomexeHHs (5) — (7) 1 3AIHCHIOIOTH PillleH-
HS 3a7adi 3 PO3MOJiTY 3a3HAY€HOi CiBO3MIHU
Ha TEXHOJOTIYHUX OUITHKAX.

14. 3 kapTorpamu, o BHKOPHUCTOBYIOTh
JUTSL BUPIIIICHHS PO3MOIBYOI 3a/1a4i, BHIy4a-
I0Th JUISTHKH, 3aKpiIUIeHi 3a CLIBCHKOTOCIIO-
JApCHKOIO CIBO3MIHOIO Ha 1-My Kpolli onTumi-
3anii. [IpoBOIsST HOBY HyMepamil0 IiJISHOK,
10 3ATUIITHINCH.

15. SIkmo KUIBKICTH 3aIUIaHOBAaHUX Ci-
BO3MIH OiNpIlie 2, TO 3MIMCHIOIOTH PIlICHHS
JUTST HACTYITHOT CiBO3MIHU 3 HaWOLIBIINM KoOe-
¢inienToM epo3siitHoi Hebe3mneku.

16. Ilicms 0CTaTOYHOrO PIIIEHHS Kpec-
JATH KapTorpamy ONTHMAJIBHOTO PO3MIIICHHS
CUTBCBKOTOCMIOAAPCHKUX KYJIBTYp Ha AUISTHKAX.

17. Jlns OCTaTOYHOrO BH3HAYEHHS IPO-
THEPO3IMHUX 3aXOMiB 3AIHCHIOIOTH OIIHKY
epo3iiiHoi HeOe3neKy 3 ypaxyBaHHSIM LUX Ky-
aeTyp (pHc. 3).

Taoauus 2
o mocTanoBku 3aaa4i MiHiMi3alii pusuky eposii
A Cc D E

1 | Homepu minssHOK 1 2

2 | Ilnomnti AinsgHOK, ra 20.36 12.49 25.27

3 | [HompoBa ciBo3mina Ne 1 0,64 0.45 0.26 0.44

4 | TTnomwmi ciBo3midu Nel, ra 1500 0 0 0

5 | JlomaHkHM minboBOi GyHKIIi =C3*C4 =D3*D4 =E3*E4

6 | Ilmomwi aingHOK mix ciBo3MiHOIO Nel, % =C4*100/C2 | =D4*100/D2 | =E4*100/E2

Bucnoeku

Bracnigok 3HauHOi mpocTopoBoi aude- CKJIay IPYHTO3aXHMCHHMX CIBO3MiH, 3AaTHHX
peHIiamii epo3ifHIX MPOIIECiB, 3 OHOTO OOKY, 3aCTEpPerTH TMPUCKOPEHY epo3ifo Ta 30epertu
Ta HEOOXi1IHOCTI MPUIMAaTH TUCKPETHI pillieH- POIIOYiCTh IPYHTY. 3 METOIO MiHiMi3awLii pu3u-
HS B MEXaX KOHKPETHUX TEXHOJOTIYHUX JIiIs- Ky epo3ii JOUiTbHO PO3MOAIISATH CiTbCHKOTOC-
HOK (CTOCOBHO BHKOPHCTAHHS iX Y CIBO3MiHaX, NOJJAPCHKi KYJIBTYPH Ta CIBO3MIHU MiX TEXHO-
BUOOPY ONTHMAaJIbHUX HANPSIMKIB OCHOBHOIO JIOTIYHUMU AUISHKAMU TaKUM YUHOM, 1100 TXHI
00po0ITKY, TOIIO) - 3 IHIIOTO, JJIs aJIcKBaTHO- IPYHTO3aXUCHI BJIACTHBOCTI MaKCHMaJbHOIO
ro epo3iiiHill HeOe3mell peryaoBaHHsS aHTPO- MIpOI0 KOMIICHCYBAJIM €po3iliHy HeOe3neky
MIOTCHHOTO HAaBaHTAKEHHsSI HEOOXIJHO 3[ilic- pii. 3anporoHOBaHUN B CTATTI METOIUYHUI
HIOBaTH pENpe3eHTaTUBHY IudepeHiiioBany OiIXix A0 MiHIMi3alil pu3UKy epo3ii Mo)KHa
Ta y3araJlbHeHYy OIIIHKH PU3UKY €po3ii 3eMelb. IIMPOKO BUKOPUCTOBYBATH I  E€PO3iHHO-
JlokanbHe MPOTHEpO3iiiHE 30HYBAaHHS 3eMeJb 0€3MeYHOr0 PO3MOAITY ClTBCHKOIOCHOAAPCH-
JIO3BOJIIE TIPOBOAUTH ONTHMAJIBHY IPyHTO3a- KHX KYJIbTYp 1 CiBO3MIH Ha KOHKPETHUX TEX-
XHMCHY OITHMi3alil0 CTPYKTYpPH CiBO3MIH Ta iX HOJIOT1YHUX IUISHKAX 3 METOI0 HAHOIIbII eKo-
pauioHaJbHUH IPYHTO3aXHCHUH PO3MOAIT Y HOMIYHOTO 30€peXeHHsS POAIOYOCTI IPYHTIB 32
MEXaxX KOHKPETHHX ClIbCHKOTOCHOJapCHKUX PaxyHOK ONTHUMAaJbHOIO BHUKOPHCTAHHS TIPYH-
MiATPUEMCTB. Y XOJi Takoro 30HYBaHHS IIe- TO3aXMCHUX BJIACTUBOCTEW BCIX CUIBCHKOTOC-
pendadeHo KilbKicHE OOIPYHTYBaHHsI IJIONI i MIOIaPCHKUX KYJBTYP.

Jlimepamypa

1. KamrranoB A.H. Arposkosiorus mo4s CKJIO-
HOB [Tekct] / A.H. Kamrranos, B.E. EBrymienko. —
M.: Konoc, 1997. — 240 c.

2. Haka3z 02.10.2013 Ne 396 «IIpo 3aTBepmkeH-
H MeTOANYHUX PEKOMEHIAIIH MO0 PO3POOIICHHS
MPOEKTIB 3eMJIEYCTPOIO, 110 3a0e3MeUyI0Th EKOJIO0ro-
€KOHOMIYHE OOTPYHTYBaHHS CiBO3MIHHM Ta BIIODS/I-
KyBaHHS yrifap» [Tekct] // 3emneBnopsaHui BiCHUK.
—2013.-Ne 10. - C. 52 - 63.

30

3. Mopryn ©.T. ITouBozamuTHOE 3eMIIEAEIHe
[Texcr] / ®.T. Mopryn, H.K. Illukyna, A.I'. Tapa-
puko. K.: «Ypoxaii», 1988. — 256 c.

4. 3oHanpHI METOOMYHI peKoMeHnamii i3
3axucTy TpyHTIB Big epo3ii [Texct] / Curauk B.IL,
Besyrmuit M. /1., 3apumnsak A.C. ta in. — X.: HHIJ
«TA iMm. O.H.Cokomoscekoroy», 2010. — 148 c.



Bicnux XHY imeni B. H. Kapaszina, Ne 1147. Cepis «Exonocisy, éun. 12 — 2015

IMOBIpHiCTE epoaii

[ ]0,0-05 (40; %)
[ ]05067 (4; %)

[ ] 0,67-0,95 (16: %)
I 0,95-0,99 (12: %)
Bl 099 (28 %)

Puc. 2 — [ludepenniiioBana (A) ta y3araapHeHa (b) s TEXHOJIOTIYHUX TUISTHOK OITiHKA
PH3HKY epo3ii 3eMelb /I YMOB YOPHOT'O Mapy
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OnTuManbHi JUISHKY 1718 1 - moap0Boi Ne 1; 2 - moapoBoi Ne 2;

Puc. 3 — Po3MminieHHst CiBO3MiH, 110 3a0e3redye MiHIMaIbHHA PU3UK epo3ii
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MOZKJIUBOCTI 3ACTOCYBAHHS T'EOTH®OPMAIIMHUX CUCTEM
IS ®YHKHIOHAJIBHOTI'O 30HYBAHHSA OB’€KTIB [IPUPOIHO-3AITIOBIIHOI'O
DOOHIAY (HA TPUKJIAAI HIIIT «'OMUIBIIAHCBKI JIICH»)

B pamkax mpoBeCHOTO JOCTIIKSHHS 3aIPOMIOHOBAHMIA MiAXia 10 GopMyBaHHs OaHKY JaHUX HEOOXITHOTO
U1 QYHKIIIOHAJTFHOTO 30HYBaHHS 00’ €KTiB IPUPOAHO-3aMOBiIHOTO poHmy. Peamizamis ganoro miaxoay npen-
CTaBJiCHA Ha MPHUKJIAJI KOPETyBaHHS ICHYFOUOTO 30HYBaHHS HAIlIOHAJIBHOTO MPUPOTHOTO MapKy «I OMiJIbIIAHCHKI
Jicwy» 3 ypaxyBaHHSIM PiBHS aHTPOIIOT€HHOTO HaBaHTa)KEHHS.

Knrouosi cnosa:.hyHKIIOHATHHE 30HYBAaHHS, 00’ €KTH IIPUPOIHO 3aIMOBiTHOTO (DOHIY, reoiH(popMaIliiHi CH-
cTeMu

Volkov A. I, Popik O. V. ABILITIES OF GEOINFORMATIONAL SYSTEMS FOR FUNCTIONAL
ZONING OF CONSERVATION AREAS (ON THE EXAMPLE OF NNP «HOMELSHANSKY LISlI»)

The research concerns approach to functional zoning of conservation areas and designing appropriate data-
base using geographical informational technologies. The approach was applied to improve functional zoning of
National Natural Park «Homelshansky Lisi». The main feature of the approach is considering level of anthropo-
genic load on the environment.

Key words: functional zoning, conservation areas, geoinformational systems

BoJsikos A. U., Ilonuk O. B. BO3MOKHOCTH UCITIOJIb30BAHUSA TEONH®OPMAIIMOHHbIX
CUCTEM [Jd @®YHKOUOHAJBHOI'O 30HUPOBAHUSI OBBEKTOB [PUPOJHO-
3ATIOBEJHOT O ®OHJIA (HA TIPUMEPE 30HUPOBAHMUS HIIIT «T'OMEJIBITAHCKHUE JIECA»)

B paMkax mpoBeIEHHOTO HCCIIEOBAaHUS MPEUIOKEH IMOAX0]] OTHOCHTEIEHO (OPMHUpPOBaHUs 0a3bl JAHHBIX,
HEO0OXOIUMOM AJIsl peanu3anui GyHKINOHAILHOTO 30HUPOBAHUS 00BEKTOB MPUPOTHO-3aIIOBEAHOTO GoHaa. Pe-
aNu3anus JAaHHOTO TOIXO0Ja MPEICTABIICHA Ha MPUMEpPEe KOPPEKTHPOBAHUS CYIIECTBYIOIMIETO (DYHKIIMOHAILHOTO
30HMPOBAHUSI TEPPUTOPUH HAIMOHAILHOTO MPHUPOAHOrO Napka «['OMenblIaHCKHE Jieca» C y4eTOM YPOBHsS aH-
TPOIOTCHHOM 3arpy3KHu.

KuioueBble ci1oBa: (QyHKIIMOHAIHHOE 30HUPOBAaHUE, OOBEKTHI MPUPOIHO-3aMMOBeAHOTO (poHIa, TreonHpop-
MAIMOHHBIC CUCTEMBI

© Boaxkos A. 1., ITormuk O. B., 2015
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