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ITPOCTOPOBA I'IC-PEAJIIBALIA MOJEJII PAIIOHAJIBHOI'O
BUKOPUCTAHHSA 3EMEJIbBHUX PECYPCIB
EPO3IMHO-HEBE3IIEYHUX 3EMEJIb

Hagenena npoctopoBa peaiizawisi MOZEII paliOHATbHOTO BUKOPHCTAHHS 3eMETbHUX
pecypciB epo3iiiHO-HEOS3METHUX 3eMeITb 3 BAKOPUCTAHHSIM CYyYacHUX T'eoiH(popMaIiiiftHuX
TexHoJoriil. [lpuBeeHnid MpuKiIax BUKOPUCTAHHS PO3pOOICHOT MOJEl A TeCTOBOI
JIUITHKY y MeKax CTery YKpaiHu.

KirouoBi cioBa: eposiiiHo-HeOe3meuHi 3eMiti, 3eMeNbHI PecypcH, BOAHA epo3is
IPYHTY, IPOCTOPOBA MiHJIHBICTh, TeOiH(POPMAIIiiHI TEXHOJOT1I.

BCTYII

Bonna epo3ist € 0fHi€I0 3 OCHOBHUX HPUYMH MOTIPHICHHS arpOHOMIYHHUX Ta ar-
POCGKOJIOTIYHHX BJIACTHBOCTEH IPYHTIB, 3HM)KEHHS 1X MPOLYKTUBHOCTI. Y CBITI 3a
JmaHumu [1100aIbHOT OIIHKY JIerpajallii IpyHTiB, 00YMOBIICHOI JFOJIMHO0, HAPaXo-
BY€TbCs Olblie 1 MIpA. ra epoJOBaHKX y Pi3HOMY CTYyIeHi IpyHTiB. Ha TepuTopii
Ykpainu mopiyHuil IpupicT epogoBaHux 3emens ckianae 80-100 tuc. ra [6].

Ha mymky Garathox yUeHHX Ierpaallis IpyHTIB B pPe3yIbTaTi BOXHOI epo3ii Moxe
NPU3BECTH JI0 CIIYCTEIOBAHHS TEPUTOPiH, TaK UM iHAKILIE TOPKAIOYHChH BCiX KOMIIO-
HeHTiB nanamadty. Tomy 30epekeHHs TPYHTIB 0arato y YoMy 3ajie’KUTh BiJ aJek-
BaTHOI OLIIHKH 1 MPOTHO3Y €po3iiiHOi HeOe3eKu, 3aX0/iB MPOTHEPO3IHHOTO 3aXUCTY
IPYHTIB, Oprasizaiii Ta oOIamTyBaHHs TEPUTOPIi, 10 y KOMIUIEKCI HAIaCTh MOXK-
JHUBICTh TIEPEXOJly HA TPHHIIMIIOBO HOBWI PiBEHb TOCIOJAPIOBAHHS, HAINPUKIA,
nmaHAmadTHO-aANTHBHI CHCTEMH 3eMJIEpOOCTBa.

OCHOBY IPOEKTYBaHHS Ta CTBOPEHHS €pO3iHHO-CTIHKMX arpoianamadTiB cKia-
JA0Th MaTeMaTHYHI MOJIENI, SIKi J03BOJISIIOTh BUKOHYBAaTH KiJIbKICHY OLIIHKY €pO3ili-
HOT HeOe3MeKH TePUTOPil Ta BU3HAUATH HAWOLIBII palliOHAIBHUN MiXiJ] JI0 3eMIIe-
KOPUCTYBaHHS y TMEBHUX MPHUPOTHO-TOCTIOAAPCHKUX yMoBax [3, 4, 5, 6, 13, 14, 16
Ta iH.]. OpHiero 3 HAWOLTBIT OOTPYHTOBAHUX € JIOTIKO-MaTeMaTHIHA MOJACIb paIlio-
HAJBHOTO BUKOPHCTaHHS 3eMeNIbHUX pecypciB, 3ampornonoBana I I. [IIBebcom [16],
sIKa Biq0Opakae OCHOBHI OCOOIMBOCTI (PYHKIIIOHYBaHHS IPYHTOBOT CUCTEMH y arpo-
nasgmadTi i 103BOJISE HA OCHOBI KiJBbKICHOI OLIHKM (PaKTUYHUX Ta ONTUMAJIbHUX
y IaHUX YMOBaXx 3aIaciB IPyHTOBOTO pecypcy OOIpyHTYBaTH CIEHapiil onTuMizarii
BUKOPHCTAHHS €pO31HHO-HEOe3IeUHIX 3eMeTTb.
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OCHOBHOIO TIPOOJIEMOIO BUILIE O3HAYCHUX MOJEIICH € HEXTYBaHHsI 3HaYHOIO MPO-
CTOPOBOIO HEOJHOPIIHICTIO MPHPOJHUX Ta TOCIONAPCHKUX (DAKTOPIB IPYHTOYTBO-
pEeHHs, a TaKoX (aKTOPiB BTPATH POTIOYOCTI IPYHTIB, Y TOMY YHUCII MPOBITHOTO 3
HUX — BOJHOI epo3ii IpyHTy. AJle TaKWi MiJXiJ € B KOPEHi IIOMIJIKOBHM, OCKIJIbKH,
SIK MOKa3yIoTh ocTaHHi gocmimpkeHus [1, 10, 11, 13 ta in.], dakropu GpopmyBaHHsS
MPOIYKTUBHOCTI IPyHTY Ta (paKTOPH BOAHOI €po3ii € 3HAYHO MIHJIMBHMH y TIPOCTOPI,
HaBITh Y MEKaxX HEBEJIUKHUX 3a TUIONICIO CXHIIOBHUX IUISIHOK. ToMy mpH po3poOmi Ta
peamizariii Mojiesi paioHaTbHOTO BUKOPHCTAHHS 3eMEIBHUX PEeCypciB HEOOX1THO
BPaxoByBaTH MIPOCTOPOBY BHYTPIIIHBOCXMUIOBY MIHJIMBICTH OCHOBHMX CKJIaJJOBHX
KOMITOHEHTIB MOJIeIli, a CaMe BMICT T'yMyCY Y IPYHTI, IOTY>KHICTh TyMYCOBOTO TOPH-
30HTY SIK [TOKa3HUKU I'PYHTOBOTO PECYpCY, @ TAKOK BOIHO-EPO3iiHI BTpaTH IPYHTY,
JOMYCTUMI Y IaHUX YMOBaxX BTPATH I'PYHTY Ta iHILII KOMIIOHEHTH, L0 BH3HAYAIOThH
(GyHKI[IOHYBaHHS IPYHTY SIK CHCTEMH, 110 JO3BOJIUTH OOTPYHTYBATH CUCTEMY 3aXHUC-
Ty TPYHTIB JJIs1 KOKHOTO OKPEMOTO 1o a0 Horo yacTuHH. TuM Oisbine, 1o cyvac-
Hi TexHONOTI1 reoindopmartiiiaux cucreM (I'IC), ado I'IC-texHOMOTIi, TO3BOIAIOTH
peastizyBaTH CKJIaZHI alTOPUTMHU PO3PaxyHKiB IPOCTOPOBO HEOJHOPIJHUX BEIUUHH.

MeTor0 AaHOTO TOCIIIKEHHS € MPOCcTOpoBa peatizauist y cepenosuiii ['1C mo-
JielTi palioHaIbHOTO BUKOPHCTAHHS 3eMEJIbHUX PECYPCIB 3 ypaxyBaHHSM BHYTpIll-
HBOCXHJIOBOT MIHJIMBOCTI OCHOBHHUX ()akTOpiB (hOpPMYBaHHS IPOIYKTUBHOCTI IPYHTY
1 ioro BTpaT B pe3yabTari BOAHOI epo3ii.

MATEPIAJIA I METOJIU JOCJILIZKEHHS

B ocHOBy mpocTopoBoi pearnizaliii Mojieni paiioHaJFHOrO BHUKOPUCTAHHS 3e-
METFHUX PECYPCiB MOKIaJeHa CHCTEMa MaTeMAaTHYHUX PIBHSAHB ONTHUMI3AIiHOTO
BapiaHTy soriko-mMeremarnanoi mozeni 1. IlIBeOca y pemakmii, mpencraBieHiid y
poborax [3,6, 11, 13].

VY BignosigHOCTI 710 [13, 16] KOMIUIEKCHY XapaKTEPUCTUKY PECYpPCY IPyHTOBOL
pOMOYOCTI — OOHITET IPYHTY (5),) — 3aIPONOHOBAHO NPEACTABIATH Y BUIIIAL J10-
OyTKy MOTYXKHOCTi I'yMyCOBOIO TOPH30HTY (/,, CM) Ta CEPENHBOTO BMICTY IyMyCy
y boMy ropu3oHTi (I, %):

En z’HrF (1)

V 3a51e)KHOCTI Bifl CIIBBiAHOILICHHS iCHYIOYOT'O 32 JAHUX YMOB I'OCIOAAPIOBAHHS
Ta ONTUMAIILHOTO JIJIsI IaHOI KyIBTypH a00 TPYIH KYJIBTYp 3HaueHb TTOKA3HUKA TPYH-
TOBOTO PECYPCY 3AIMCHIOETHCS BUOIP CIIEHAPII0 ONTHMI3allil BAKOPUCTAaHHS IPYHTO-
BHX PECYpPCIB:

I cuenapiii — perysnpoBaHe BUTpadaHHS IPYHTOBOTO PECypCy —

(Hff)ucx> (Hff) ,onm’ (2)
II cuenapiii — mpocTe BIATBOPEHHS IPYHTOBOTO pecypcy —
(Hl'f) ’oan(HFf)ucx = (Hl"f) ”onm’ (3)
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I cuenapiii — po3mpeHe BiATBOPEHHS IPYHTOBOTO PECypey -

. HI), ~HI),, _ )
ne (H.I'), — BuxigHe 3HadeHHs Oowitery rpynty; (H,. 1)’ ~rta (H.I')” - rpa-
HUYHI ONITUMAaJTbHI 3HaYeHHS OOHITEeTYy IpyHTY [3].

3riano 3 [3, 13] nepeBuILIeHHS BUXiIHUX 3aI1aciB IPYHTOBOTO PECYpCY Hal ONTH-
MabHUMU (I-1l cyenapiii 3emaeKopucmy6anHsi) T03BOJSE JTOMYCKATH MPOSB epo3ii
3 IHTEHCUBHICTIO, 1110 MEPEBUIILYE TEMIU TPYHTOYTBOPEHHS. JloLinbHO HOmycTHMI
WIOpivHi BTpaTH pecypcy IpyHTOBOI pomodocTi (AlH,I'), ) po3paxoByrOThcs 3a
hopmyoro

don

~bt ~bt,
A(Hrf),m _ 7[(Hr F)anm — (Hr F)u('x (e ¢ )] » ®)
(t 2~ )
e Y — 00’eMHa Maca IDyHTY y MeKax TyMyCOBOTO TOPHM30HTY, I/em’; (¢, — t,)— 1po-
MIXKOK 4Yacy, POKH; ¢ — OCHOBA HAaTypaJbHOIO JIorapudmy; b — napamerp, sIKuil BU-
3HA4a€ IHTEHCHBHICTh 3MiH Y Yacl, ABIAKOYNCH BUSHAYHUKOM KPUBU3HU QYHKIT /.
' =f).
BenuunHa AOIBHO TOMYCTUMHX BTpar IpyHTY (AH
epo3ii BU3HAYA€THCS 32 POPMYJIOH:

00n) B PE3YIBTATI BOIHO]

I'(o)oon = R [A(H r )aon +0,1y AH ;) = 0,001y H, T +
0.1y pl'y_y (6)
fh-ty fhty
+ kol + > ke, 4, n
2 7 I o=l 2 I o=l

Jie p — KOe(IIi€HT MEePEeBUIICHHS BMICTY TYMYCY y CXHJIOBUX HaHOCAX Yy TIOPIBHSH-
Hi 3 TIOYaTKOBUM 3HAUEHHsM, 0€3p.; Y — HIUTBHICTh IPYHTY y MeXaX TyMyCOBOTO
TOPHU30HTY, T/CM?; AHF(H) LIBUIKICTh YTBOPEHHS I'yMYCOBOTO TOPH30HTY, MM/PIK;
A Ta /[ — BIiANOBINHO KIJBKICTh POCIMHHMX PEIUTOK Ta OPraHidYHUX JOOpUB, T/Ta,
npu ubomy A=k Y, ne k — xoediuieHT BUXOMy NOXKHMBHUX PEINTOK, O€3p.; & — KO-
eQilieHT mepepaxyHKy pi3HOMaHITHUX BHUJIB OPraHiYHHX TOOPUB B CKBiBaJCHTHY
KUIBKICTb IMiJICTHJIKOBOTO HABO3Y; k’e Tak” — BIJIMOBITHO KoedirieHTH rymidikarii
POCIIMHHHX PEIITOK Ta OpraHIYHUX JOOpHB, 0e3p.; ¥V — ypomaﬁHiCTb OCHOBHOT TIpO-
IyKIIii, T/Ta; k,— KOeQIL[IEHT BUHOCY T'yMyCy 3 ypoxaem, 0e3p.; f,— ¢, — nepion
porauii C1B03M1HI/I POKH.

Komnu ¢axrranuii OoHITET IpyHTY OJIM3bKHI 10 OTO ONTUMAIBLHOTO 3HAYECHHS pe-
anizyerbes [1-1l cyenapii 3emuekopucmyeantsi, ado cliegHapii MPOCTOTO BiJTBOPEHHSI.
JlOUinbHO KOMyCTHMI BTPATH PO3PAaXOBYIOTCS 32 PIBHAHHAM (6) y NPHUITYLIECHH], IO
3MiHH TPYHTOBOTO pecypcy He BifdysaeThes, T06T0 A(H - 17), =0 [6, 13].

3eMil 3 BHCH@KEHHM DPECYpCOM IPYHTOBOI POIIOUOCTI, Ha SIKUX peallizyeTh-
ca Ill-u cyenapiti 3emnexopucmysanms, 3a3BUUall XapaKTEPU3YIOTHCS BUCOKUM
CTYIIEHEM €pOJOBAaHOCTI Ta MaJiol0 MOTYKHICTIO T'YMYCOBOTO TOpH30HTY. TyT jm0-
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MyCTUMI BTpaTH TPYHTY MNPU3HAYAIOTHCS MIiHIMaIbHO MOXKIMBHMU Ha OCHOBI
€KOJIOTO-CKOHOMIYHMX KpUTepiiB. [ TakuX yMOB KOMIICHCAI[iSl €pO31MHUX BTpaT
3MIHCHIOETHCS 32 PAXyHOK €(DEKTHBHUX MPOTHUEPO3IMHIX Ta TPYHTOBITHOBIIOOTIX
3axO0/1iB, JOIaTKOBUX 7103 OpraHivHUX JH00puB. /1031 opraniyHUX 100pUB, HEOOXiTHI
JUIsl BIATBOPEHHS IPYHTOBOI POJIOYOCTI, OOUMCITIOIOTHCS HA OCHOBI OasiaHCy TyMycCy

OpHOTO IIapy IPYHTY:

1 . _
ﬂ = kra [A(Hr F)mw + 0’1ﬂﬂ0710pAH3 - O’lyAHl'(ﬂ) I+ (7)
. 1 Lot 1 Lt
FO001H, I ——— Sk A, +—— 3k, V,
5 tl =1 t2 tl =1

ne AH — 3MMB IpyHTY, T/Ta/piK, KU 331a€ThCSl HA OCHOBI €KOJIOr0-€KOHOMIYHHX
pO3paxyHKiB; H _—IOTYXHIiCTb OPHOTO FTOPU30HTY TPYHTY, M, [~ — BMIiCT rymycy B
OpHOMY TOpH30HTi, Y0, A(H I")  — MOUiIbHI TEMITM HAKONIMYEHHS TyMYCY, T/Ta/piK.

Takum 4MHOM, ONTHMI3allisi BUKOPUCTAHHS €pO3iiHO-HEOE3eYHNX 3eMeIb 3BO-
OUTHCS 10: 1) BU3HAYEHHsI ClieHapiiB ONTHMi3alii BUKOPUCTaHHS IPYHTOBOIO pe-
Cypcy Ha pi3HHX JIISTHKAX, 2) po3paxyHKiB BOAHO-€PO3iHHHUX BTPaT IPYHTY MPH Bij-
MOBITHUX BapiaHTaxX 3eMJIEKOPUCTYBaHHS, 3) PO3paxyHKIB JOLIIBHO JOIYCTHMUX
BTpaT IPYHTY TPHU Pi3HUX MOXIJTHMBUX BapiaHTaX 3eMJICKOPUCTYBAaHHS, 4) TOPIBHSHHS
OTPUMAHHX pe3yJIbTaTiB Ta 0OpaHHS HAWKPAIOTO BapiaHTy 3eMJICKOPUCTYBAHHS y
3aJaHuX IPUPOIHO-TOCTIONAPCHKUX YMOBaX. Y TOMY pasi, KOJHM PO3paxyHKOBI BTpa-
TH IPYHTY HE MEPEBUIIYIOTH AOLIIBHO JOMYCTUMi, MOYKHA BBa)KATH, IO 3EMJICKO-
pucTyBaHHs 3a0e3mneuye OezneiuuTHUN OalaHc TYMYCY Ta piBEHb 3MUBY IPYHTY,
SKHH HE MOPYIITy€e piBHOBAry y arpoiianamadTi B IJIOMy Ha JJAHOMY eTarli TOCTo/ia-
proBaHHS. 3a IHITMX YMOB HEOOXiHI KOPiHHI 3MiHH BUKOPHCTAHHS 3€MEJIb.

PiBastaas (1)-(7) cramm OCHOBOIO JJIsi MPOCTOPOBOI peastizamii Mofenmi pario-
HAJIHOTO BUKOPHCTaHHS 3eMeNbHUX pecypceiB. [IpiopuTteTHoro 3amaueto peamizamii
MOJIETIi CTallo BpaxyBaHHsS BHYTPIIIHBOCXWJIOBOI MIHJIMBOCTI BCiX CKJIaJOBUX Oa-
JIAHCY TYMYCY, SIK OCHOBHOI XapaKTePUCTUKH HOTO POM0YOCTi. i MOICIIOBaHHS
MIPOCTOPOBOI MIHIUBOCTI (PaKTOPiB BOAHOI epo3ii Ta (hopMyBaHHS POIIOYOCTI IPYH-
TiB 3aCTOCOBaHI METOIH MOJILOBOT 3HOMKH, CTATUCTHYHOT 00POOKH TOTHOBUX JaHUX
Ta MaTeMaTUYHOTO 1 TeoiH(opmMariiiHoro moaemtoBanHs: [1, 10, 11, 12 ta in.]. MeTtox
reoiHdopmManiiHOro MOJEIIOBaHHsI BUKOPHCTAHUHN 1 JUIsl peari3amii Mojeni pario-
HaJBHOTO BUKOPUCTaHHS 3eMenibHuX pecypeis y [IC.

IactpymenTom st mpoctopoBoi peamizarii momeni (1)-(7) oOpanmii maxet
PCRaster, po3pobnennii Ha kadeapi ¢iznunoi reorpadii YHiBepcuTeTy M.YTpexrta
(Himepmanan) y 1992 [17]. Bin npeacrasise co00r0 CyKYITHICTh TPOTPaMHUX MOJY-
niB (“omeparopiB”), sKi OpieHTOBaHI Ha aHaJi3 pacTpoBoi iHpopmanii. Ha BiaMiny
Bix Oararpox inmmx ['IC-maketiB PCRaster [17] po3poOneHwil 1 MOIETIOBAHHS
MPOIIECiB, OB’ 3aHUX 3 TOKOM BOJIM Ta TBEPIOTO Marepialy B3JOBXK CXHJIB — BOJI-
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HOI epo3ii IPYHTY, TOKY Ta aKyMyJIsiiii 3a0pyJHIOBa4iB, KOHLIEHTpAIlil PEYOBHH Y I10-
BEPXHEBHUX Ta ITiI36MHHUX BOJIAX 1 T.IT.

bnok kaprorpadiunoro mozuentoBanus PCRaster MiCTUTB OIIepaTopH JJist BceOid-
HOTO aHaJIi3y eNeKTPOHHUX pacTpoBuX KapT. Habip ormeparopis BiAmOBiae KOHIIETI-
uii kaprorpagiynoi anredpu 1 KaprorpadiqHOro MOJEIIOBAaHHS, a caMe, KOHIEMIIii
nakety MAP (Map Algebra Package), po3poonenoro C.J1. Tomminom [18]. Jlo ckira-
Jly TIaKeTy TaKoXX BXOAUTHb HaOip reoMOp(OIOTIYHHX 1 TIAPOTIOTIUYHUX (YHKIIH, SKi
JTIO3BOJISTIOTH HA OCHOBI aHami3y mudpoBoi Moxeni penbedy (LIMP) Tepuropii oTpu-
MYBaTH PacTpOBi KapTH yXHUJIiB MOBEPXHi, MMOIIEPEYHOT Ta MOB3IOBKHBOI KPUBU3HH
CXWJIIB, €KCITO3UIIIN, HAMPSMKIB TOKY BOIH, JOBKWHU JIIHIH TOKY, TUTOII MiCIIEBHX
BOJI0300DPiB B3ZIOBXK CXHJIY Ta iHMIL., IO BAKJIMBO MPHU MOJEIIOBAHHI IPOCTOPOBO
PO3MOAINIEHNX BETWYHUH (PO3MO/L TEIUIa Ta BOJIOTH Y TPYHTI, 30H TIepEeBaKar0odoro
3MHUBY Ta aKyMYJSILi1 IPYHTY, BMICTY TYMYCY y IpyHTi Tomio). CaMe i MOKJIMBOCTI
MaKeTy 1 TO3BOJIMIIM BUKOHATH MIPOCTOPOBY peati3allito MOJCI PaioOHaTIbHOTO BU-
KOPHCTaHHS 3eMEJIbHUX PECYPCiB.

PE3YJIBTATU JOCJIIIKEHHS TA iX OB OBOPEHHSA

binpmricts axTopiB, AKi XapaKTepU3yIOTh LIHHICTh IPYHTY SIK PECypcy Ta fKi
BU3HAYAIOTh MPUXOJHI Ta BUTPATHI YACTUHU OajlaHCy TYMYCY y IPYHTI, a came BMICT
TyMycy y TyMycoBOMY, OpHOMY Ta BepxHboMmy (0-10 cM) ropm3oHTax IpyHTOBO-
TO TIPOQLITFO, TOTYKHICTh TYMYCOBOTO TOPHU30HTY, BTPATh TYMYCY y pPe3ynbTari il
BOJIHO-E€PO31MHOTO TMPOLECY Ta 3 YPOXKAEM CLIbCHKOTOCIIONAPCHKUX KYIBTYP, Mi-
Hepasi3alis TyMycy Ta IMONOBHEHHS HOrO POCIMHHUMM PELITKaMHU MAalOTh 3HAUHY
MPOCTOPOBY HEOJHOPITHICTh, CIIPHYUHEHY SIK IPUPOJHUMH YMOBaMH, TaK 1 aHTPO-
MOT€HHUM BIUIMBOM.

Bigomo, 1o BMiCT I'yMycCy Ta TIOTY>KHICTb TyMYCOBOT'O FTOPU30HTY BU3HAYAIOThCSI
THUIIOM Ta MiATUIIOM IPYHTY, 3Ha4HOIO MIpPOIO — CTYIIEHEM €pOJOBAHOCTI I'PYHTOBOI'O
MOKPHBY, & TAKOXK — OCOOIMBOCTSAMH 3€MJICKOPUCTYBAaHHS Ta PIBHEM arpOTEXHIKH.
[IBuaKicTh GOpPMYBaHHS TYMYCOBOTO TOPU30HTY, KpiM (haKTOPiB IPYHTOYTBOPEHHS,
BU3HAYAETHCSI TUIIOM Ta MiJTHIIOM IPYHTY 1 CTYIIEHEM epoioBaHoCTi (Tadm. 1).

Tabmus 1
Cepeanst IBUAKICTH (YOPMYBAHHSI T'YMYCOBOI'0 TOPU30HTY IPYHTIB
Pi3HOrO cTYNeHio 3MUTOCTIi (MM Ha pik / T Ha ra) [3]

Cryninb 3MUTOCTI
I'pynTn

Cnabka Cepenns CuibHa
ITin30MCTi, IEPHOBO-IIi I30IMCTI 0,04/0,47 - -
YHopHo3eMHu JicocTery 0,06/0,59 0,11/1,30 0,18/2,22
YopHo3eMu 3BUYAiHI 0,05/0,54 0,09/1,06 0,15/1,82
YopHo3eMHU MiBICHHI, TEMHO-KAIlITAHOBI 0,04/0,50 0,08/0,95 0,11/1,35
Kamrranosi 0,02/0,27 0,05/0,55 0,07/0,88

78



ISSN 2303-9914 Bicuuk OHY. Cep.: I'eorpadiuni Ta reonoriuni Hayku. 2015. T. 20, Bum. 4

OCHOBOIO /17151 ypaxyBaHHS IPOCTOPOBOT MiHJIIMBOCTI BMIiCTY TyMyCy Ta MOTYX-
HOCTI TYMYCOBOT'O TOPHU30HTY € JieTajbHa IPYHTOBA KapTa TEPUTOPIT J0CITIHKEHHSI
13 KOHTypaMH €pOJOBaHOCTI IPyHTIB. leoiHpopMamiiiHUMu MeTomaMu KOHTypam
[IPU3HAYAIOTHCS BiANOBIAHI 3HAYEHHS BUILE Ha3BaHUX XapakTepuctuk. [Ipu npomy
po0IeMu rpaHUYHUX TEPUTOPIN BUPILIyBalach MIISIXOM 3[MIaKyBaHHS MEXK y BiJl-
MOBITHOCTI 10 MpPEACTaBICHb MPO CTPYKTYpy JaHmmadTHUX (amiil Ta mupuHy iX
MOTPaHUYHUX 30H [2, 7 Ta iH.] (oneparii cycifcTsa).

[TonioBHEHHS TYMYCYy y TPYHTI B OCHOBHOMY BH3HAUA€THCS KUIBKICTIO POCIIHH-
HHX PEIITOK, SKi 3aJIMIIAIOTHCS TICA 30MpaHHs ypoXkKaro, Ta BHECKOM OpTaHITHUX
no0puB. OCKITPKM MOKHA BBaXKaTH, 110 OpraHivHi JOOpWBA BHOCSTH y IPYHT piB-
HOMIPHO MO IJIOMII TOJIS, MPOCTOPOBAa MIHJIMBICTH MOMOBHEHHS TYMYCYy Yy IPYHTI
BH3HAYAETHCS KUTBKICTIO POCIMHHMX 3QJIMIIKIB, K2 HANPsMY 3aJ€XKHUTh BiJ| THITY
Ta ypOKaHHOCTI OCHOBHOT NPOAYKIii. YpOXKalHICTh KyIbTYp TaKOXK BU3HAYAE i BU-
TpaTH TYMYCY B Pe3yJbTari )KHUBJICHHS POCIIUH, SIKi BUHOCATH 3 TPYHTY TIOXKHBHI pe-
YOBHMHU. BUHIC MO)XMBHUX PEYOBHH 3aJIEKUTH SK BiJl KUTPKOCTI MPOYKIIii, TaK 1 Bif
BUJY POCIHH, IO BUPOLIYIOTbCA. TaKUM YMHOM, PO3PaxXyHKH MOXKIIMBOI 3a JaHUX
MPUPOIHUX YMOB YPOKAHHOCTI CIIbCHKOTOCHOAAPCHKUX KYJIBTYP € KIIIOUOBHUMHU Y
OLIIHII OfHi€T 13 CKITaoBUX OaaHcy TYMyCy Y IPYHTI.

[IpocTropoBa HEOTHOPIAHICTE YPOKANHOCTI KYJIBTYP BU3HAYAETHCS MIHJIMBICTIO
TPYHTOBO-KJIIMATHIHUX (PaKTOPiB — BOJIOTOCTI BEPXHLOTO MIBMETPOBOTO MIAPY IPYH-
TY, TEMIIEpaTypH NPU3EMHOI0 MOBITPsI, HPUXOAY (POTOCUHTETUYHO AKTUBHOI COHSY-
HOT pajianii. Taka MIHJIUBICTh MPOSBISIETHCS K HA PETIOHAIBLHOMY, TaK i Ha JIO-
KaJbHOMY PiBHI (Y MeKaX OKpPEMHX IOJIiB CiIBO3MiH), 10 TOSICHIOETHCS TIEPII 32 BCE
MepEepo3MOAIJIOM TEIIa Ta BOJIOTH Ha Pi3HUX (popMmax penbedy MisuTbHOT MOBEPXHi.

OcHoBOIO 7151 peaizallii mpoCTOPOBOi MOJIENI YPOXKAHHOCTI KyJABTYp TOCTYXKH-
J1a MOJIENTb TIHCHO MOXKITHUBOI ypoxaitHocTi (IMY), po3pobnena A. M. ITompoBum
[8, 9]. OcHoBHI puHIMIH peaizamii mpocTtopoBoi moaeni JIMY y Bukmageniy [1,
11]. Ha puc. 1 npencrasieHa NpuHLUMIIOBA cxeMa (DyHKLIOHYBaHHS MOJEINI IPOCTO-
POBOT MIHJIMBOCTI ypoxKaiiHOCTI KyabTyp. OCHOBOIO ISl PO3PaxyHKiB IPOCTOPOBOTO
PO3MOUTYy KIIMAaTHYHHUX Ta IPYHTOBHX IMMOKAa3HHKIB YPOXKaWHOCTI CiJIbCHKOTOCIIO-
JMAPCHKUX KYJIBTYp € Tiaposoriuno kopektHa [IMP Ta nmeranpHa rpyHTOBa KapTa 3
ypaxyBaHHSM CTYIICHIO epomoBaHocTi. [1o cyTi mi aABi mudpoBi KapTH € GA30BUMU i
JUIS TOJAJIBIINX PO3PAaXyHKIB 3MHBY, a TAKOXK AOLIJIBHO MIPUITYCTUMHX BTPAT IPYHTY.

[IpocTopoBa MoaeNb PalioOHATEHOTO BUKOPUCTAHHS 3€MENIbHUX PECypCiB CKJIa-
JA€ThCS 3 JEKUIBKOX MPOTrpaMHUX MOJYIIB, CIPSIMOBAaHHUX Ha KUIBKICHI po3paxyH-
KU MPOCTOPOBOI MIHJIMBOCTI ()aKTHYHHUX BTpAT TPYHTY B PE3yJIbTarTi BOIHOI epo3ii,
MIPOCTOPOBOI MIHJIMBOCTI YPOKAWHOCTI CUTECHKOTOCTIONAPCHKUX KYIBTYP, SIKi BUKO-
PHUCTOBYIOTHCS Y AaHii CiBO3MiHi, JOLITHHO JOMYCTUMHUX BTPAT IPYHTY (pIBHSHHS
(6)), ximpKocTi opraniyHux 100puB (piBHSIHHS (7)), HEOOXITHUX LTS MiATPUMaHHSI
POAIOYOCTI IPYHTY.

BonHa eposis rpyHTY MPU3BOIUTH O BTPAT HOTO POIIOYOCTI Ta € OJHIEI0 3 MPH-
yuH Jerymidikanii rpyHTiB. Bei haktopu BomHOT eposii IpyHTY XapaKTepu3yIoThCs

79



ISSN 2303-9914 Bicuuk OHY. Cep.: I'eorpadiuni Ta reonoriuni nayku. 2015. T. 20, Bum. 4

TIpocTopoEHit TpocTopoemit
30HAIbHE 3HAUSHHS Po3mOIin POSUOILE
IpOAYKTHBHOT 3amacis et E7eKTpoHHA
EO/IOTH, 8/1eKTPOHHA IPOAYKTHEHOT HOIELOEOL KapTa IPYHTIB
KapTa TpyHTE BOOTH BOJOTOEMEOCT
LIMP y IpYHIi i ipymTy

v v

IIpocTopoBHE po3moin
GyHENIT BOJOTH IPYHTY

: : IIpocTopoBHE
IInpoTa MicHEBOCTI, P po b AP 30HE..'IEH£?3HE[‘-I8}H{?
cepenHT Ta s oD eyMapHOI COHSIHOT
B byHExuii posnogin AP janii [IMP
OITHMATEHA : pamiarii,
TeMIOepaTypH

TeMIIepaTypH

nosiTpa, IIMP noBITpA l
IIpocTopoBHi
posmogin ITY

v
IIpocTopoBHHE |
posmozin JIMY
KYIBTYPH

VMOBHI TTo3HAYCHHA

Bxinni gani Pe3ynpTaTH pO3paxyHKIB IocninoBHicTE Tift
I B e

Puc. 1. Bnok-cxema ghynkyionysants mMooeni npocmoposoi MiHAUGOCMI
YPO2ICAUHOCMI CilbCbKO2OCNO0APCLKUX KYbIYD

3HAYHOIO IIPOCTOPOBOKO HEOJHOPITHICTIO HABITh HA JIOKAaJIHLHOMY PiBHI, Y MEeKaX I0-
JB CiBO3MIH 200 X YacTHH, IO CTAJO BiJNpPaBHUM MYHKTOM y po3poodmi ta ['IC-
peaitizanii TpocTopoBoi MOJIeINi 3MUBY-aKyMYJISILIT IPYHTY, JETadbHO TpEICTaBICHI
y [10, 11]. Cxema mopnesi HaBeJieHa Ha puc. 2.

V 3aranbHOMY BHTIISAII CXeMa IMPOCTOPOBOI MOJIENi PaIlioOHAIEHOTO BUKOPHUCTAH-
HSI 3eMEeJIbHUX PeCypCiB HaZiaHa Ha puc. 3.

Amnpo0ariisi mpocTOpoBOi MOZENI PALiOHATBHOTO BUKOPUCTAHHS 3€MEIbHUX pe-
CypciB i po3poOKa METOIUKH ii MPaKTHYHOTO 3aCTOCYBAaHHS BHUKOHAHA I YMOB
EKCIIEPUMEHTAIBHOT UISTHKY baHiBKa — TUITOBOT AUTSHKY puULT tuionieto 81 ra, pos-
TanoBaHoi Ha cxuii JonuHu Manoi piuku Kartnadyx (bonrpaapkuii paiion, Onecbkol
obmacrTi).

OpnHi€ro 3 nMpoOieM BUKOPUCTAHHS pacTpoBOro Qopmary JaHUX HPU MOAECIIO-
BaHHI IPOCTOPOBO PO3IOAIICHUX BEIUYHH € BEJIMUMHA CIIEMEHTAPHOI AUISTHKH MIPO-
cTOpy — 4apyHKH pactpy [13 Ta iH.]. Sk nokaszano y [11, 12] HalOinbII TPUIHAT-
HOO JISI MOJICJTFOBAHHS €PO3IHHUX MPOLIECIB Y MEXKaX CXUJIOBUX JUISHOK Ta YaCTUH
OaskoBHX 200 PIYKOBUX BOJ0300PIB € BeMWUMHA YapyHKH pacTpy 10 M. ToOTo mist
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Iligzomoexa exioHux

. Kapta rpyHTiE 3
Kapta BOJIOroCT1 VPAXYBAHHAM CTYTIEHIO) Ludpora Mones Kapta
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(™) (22
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Baow cmeopenna kapm
HOXIOHUX €i0 cepedHix

i (_

Y

b0k nPOCmMopogozo MOOTIO8AHHA PIYHOT

HOPMU 3MUBY IPYHIY, BUEIO pe3yiIbmantie

Puc. 2. bnok-cxema (hyHKYIOHY8AHHA NPOCOPOBOT MOOET 3MUBY-AKYMYIAYLT IDYHIY

pO3paxyHKiB 3a MPOCTOPOBOIO MOJIEIUIIO PAIIOHAIEHOTO BUKOPHUCTAHHS 3eMEITbHUX
pecypciB HeoOXiqHI pacTpOBi KapTH 3 BETUYNHOIO YapyHKH He Oinpmre 10 M. B ma-
HOMY BUIQJIKy BEIMYMHA YAPyHKH PACTpPy CKIagae 5 M.

B sikocti poOounx oOpaHi BapiaHTH BUKOPUCTAHHS OPHUX 3€MEIlb 3T1THO 3 peKo-
MEH/IAIISIMH CLIIbCHKOTOCTIONAPCHKOT HayKH Jutst Teputopii Onechbkoi obmacti [15]:
1) ninsiHKa 3aifHATA OHUM TMOJEM TPAAUIIIHOT MPSIMOKYTHOT ()OPMH IIECTHITIITBHOT
MIOJTEOBOI CIBO3MIHM; 2) AUISHKA 3aiHATA OAHUM TIOJIEM TPAANLIHHO IPAMOKYTHOT
(hopMU HOTHPHUITIITEHOT IPYHTO3aXHCHOT CIBO3MIHHU.

AHaJi3 eneKTPOHHOI KapTH CIIEHApiiB ONTHMI3aIlii 3eMJICKOPUCTYBaHHs (pucC.4)
Jla€ 3MOTY BHUSIBUTH JIUISHKHA TEPUTOPii, HA SIKMX HEOOXiAHO peanizoByBaTH BiImo-
BIJIHUI CLIEHAPIH.

YacTiHHM JINSHKY, HA SKUX MOXKYTh OyTH peainizoBani [-uit ta [I-umif ciienapii 3a-
WMaroTh ONMM3bKO TpeTHHH TepuTopil (Bimmosimno 15,3 ta 13,3 % muromi) Ha mpu-
BOJIOJIITPHOMY CXWJTi, HIDKHIN BBITHYTIH 4acTHHI CXWJTy Ta Ha YaCTHHI 3alUTaBH. A

81



ISSN 2303-9914 Bicuuk OHY. Cep.: I'eorpadiuni Ta reonoriuni nayku. 2015. T. 20, Bum. 4
Ha OinpIocTi Tepuropii (71,4 % mioni) He Moke OyTH pealli3oBaHWH HaBITH ClIeHA-
piif mpocToro BiNTBOPEHHS IPYHTOBOTO pecypcey. TyT HeoOximHo peanizyBaru I11-i

cIieHapiit onTuMizarii 3eMICKOPUCTYBAHHS — PO3IIHUPEHOTO BiIATBOPEHHS PECypcCiB
IPYHTOBOT POJIFOYOCTI.

Barx: EapizeTiE
3EMIEEOPHCTYE 2HER

LR JEEEX OPEPOIHC-
TOIOAAPCHEER YMOE

1
BapiaHTH 2eMISKOPHCTVEAHHI

!

2

Omieka QaKTHIHOTO 3MHEY IPYHTY, (W)

!

3
Buzrauenna euxigaoro ((Hr T Jum) T2

ITMP, enexTposi &
IPYETIE, S0HATEHS
sHaeREA Ko,
SEMITEE OPHCTYEAHER

ONTHMATEHOTO I7T4 JaH0i CIBOSMIHH OOHITETIE Exssrporma
IpyETY (Hr ax Vown B (Hr r " oo KapTa IPYHTE
I 4
BHzHaTeHHA CIeHAPID ONTHMIZAIil
3EMISKOPHCTYEAHHS
: 5
OIiHKa JOIMLTEHO
IOTVCTHMHEX epo3iHHaX 11
BHTPAT IPYETOEOTO PECYPCY
(4fHr a,rj 20m) I EnexTponm EapTH
IPYHIE,
- - x 3EMISKOPHCTYEZHHA,
OmiHKa JOIIMEHO JOMYCTHMHX JMY, potania

epO3IHHHX EHTPAT IPYHTOEOTO
pecypey (A(Hrml Jaan) 32 YMOE,
KOJIH 3MIHH Pecypey IPYHTOEOL
POIHOHOCT! He BIIOVEATECA
MHr T ) @on=0

CIEOSMIH, MLTHHEICTE
TPYETY, IEPEMETD B,
HOPMa OPTaEITHIR
a08pHE

PozpaxvHEEH Heodx1THOT
KITBKOCT] OpraHigHEX
JoopHE (D)

W > A(HrT Joon W < A(HT Joom

TP ZHOMY E2PIaHTI 3EMISKOPHCTYE2HHA TpHE JAROMY BADIAHT SEMICKOPACTYBAHAR
FBLIOVE LA Eamvipai BETpaTE péﬂ'pd.ﬁ salesmeuyeThcr sDepexssEy abo EBLIHOEISEER PECYPCIE
IPVHIOEC] POQFOTOCTI TPYHICEQT POSECTOCTL

I

3aTEcpIECHHA JAHOTO EapiaHTy
2EMIEKOPHCTYBAHHA

Puc. 3. Brnok-cxema (hyHKyionysans npocmoposoi mooeni
PayionanbHO20 UKOPUCMAHHS 3eMENbHUX PECypCié
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it L i )
1 ‘ I 3emi [-ro crenapito
' i onT 1 1 VB
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ONT 1 1i vh

3emmi ITI-ro crienapiio
OITHMI3AIi 3eMIeKOPHCTYBRAHHSI

i

Macmra6: B 1 eM 40

Puc. 4. Cyenapii onmumizayii 3emaekopucniyéants 01s mepumopii oinsnku bawniexa npu
6NPOBAOICEHHT ULeCMUNITLHOT NOIb0BOT Ci603MIHI (6apianm Nel)

Po3paxyHku 3MUBY IpYHTY IIpH BapiaHTax 3emiekopuctyBanHs Nel ta Ne2 moka-

3aJM IOCUTh BICOKI 3HAYCHHS BTpar IpyHTY — Buie 10 1/ra/pik (puc. 5), ocodnuBo
Y CepeHii YaCTHHI TUISTHKH.

100  200m

Puc. 5. Pospaxosanuii smue rpynmy (eapianm zemnexopucmysarisi Ne 1)
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JloLiIbHO A0MYyCTUMI BTPaTH IPYHTY JIJIsl 3eMelib [-ro crieHapito ontumizallii BU-
KOPHCTaHHS HE MEPEBUIYIOTh 3 T/ra/pik. ToOTO BapiaHT 3emiekopuctyBanHs Nel He
3a0e3MeunTh 30epeKEeHHS PECYPCy POMIOYOCTI IPYHTY HABITh HA YJACTHHAX CXHUITY, JIE
OOHITET IPYHTY BUCOKHI 1 MOXKIIMBE PETYJILOBAHE BUTPAUYaHHsI IPYHTOBOTO PECypCy.

[Tpu BripoBaKEeHH]1 YOTUPHIIIBHOI IPYHTO3aXHCHOI CIBO3MIHHM (BapiaHT 3emiie-
KopucTyBaHHa No2) po3paxoBaHHMH 3MUB IPYHTY AELIO 3MEHILIYEThCS, ajie Horo Be-
JIMYMHU 110 BCIH IUIONI AIITHKH JIMIIAKOTHCS BUIIMMH 32 JIOMYCTUMI BTPATH IPYHTY.

Ha ocHOBI BUKOHAaHUX PO3paxyHKIB y MeXax MIJITHKH 3aIPOTIOHOBAHO BUALTUTH
YOTHPHU KOHTYPH 3a NEPEBaKAIOUMMM BEIMYMHAMHU PO3PAXOBAHOIO 3MHUBY IPYHTY,
SKi PO3AUIAIOTECS MK COO0I0 pyOe)amu IepIIoro MopsaKy. BuineHi KOHTypHU €
OKPEeMHMHU TIOJISIMH CIBO3MiH (pHC.0).

%} ,,,,,,,, ok

\\\\\\v NN SN AN &\\‘: (
t\\\} ®~—  manpsmok oparkm
' f' . - L ropmsonTani

|:| TI07TBOBA CIBO3MIiHA
m TPYHTO3aXHCHA CiBO3MiHA

i HOMep IOJIS CIBO3MIHH

14,4  nmoma, ra

Macmra6: B 1 cm 40 M

Puc. 6. Cxema 3emnexopucmysanns na oinanyi banisxa
npu KOHMYpHitl opeanizayii mepumopii

[Ticist BUKOHAHHS IMITallIHHUX €KCTIEPUMEHTIB OTPUMAHO, 10 HAMOLIBII ONTH-
MaJLHUM BapiaHTOM 3eMJICKOPUCTYBAaHHS Ha JTOCTIIHIHN MITSHII € KOHTYpHA OpraHi-
3aIlist TEPUTOPIi 13 BIPOBAHKEHHSAM Pi3HUX CIBO3MiH, BKIIOUAIOUYH 3aITy)KESHHS TEPH-
TOpil y Mekax KOHTYpy 2 (rutomero 22,2 ra).

BUCHOBKH

OCHOBHI piBHSHHS MOJIEJ palliOHAILHOTO BUKOPUCTAHHS 3€MEJIhHHUX PEecypcCiB
epo3iiiHo-Hebe3neuHux 3eMelnb peatizoBai y cepenosuli ['IC-nakery PCRaster.
VY mpocropogiit ['IC-peanizoBaniii Moaesi BpaxoBaHa BHYTPILIHbOCXHIJIOBA MiHJIHU-
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BICTh BCIX CKJIAJIOBHX YaCTHUH OajaHCy TYMYCy, Y TOMY YHUCIIi BMICT TYMyCY Ta TO-
TYXHICTh TYMYCOBOTO TOPHU30HTY, IIBHJKICTh (HOPMYBaHHS T'yMyCOBOTO TOPH30H-
Ty, BUTPATH Ta HAJXOIDKEHHS TYMYCY Y IPYHT 3 YPOXKAEM CLITbCHKOTOCIIONAPCHKUX
KYJBTYp, BOJHO-EpO3iiiHi BTpaTh SIK OCHOBHA MTpUYMHA Jerymidikarii rpyHTiB. ['1C-
peaizaliisi MOziesi J1I03BOJISIE HA OCHOBI KUTbKICHUX IMITallIlHUX €KCIIEPUMEHTIB B
IHTEPaKTUBHOMY PEKHMMi 00MpaTH HAHOLIBII ONTUMANTLHUN BapiaHT 3eMIICKOPUCTY-
BaHHS JIJIsl €pO3iHHO-HEOS3MEUHUX TEPUTOPIH.

10.

11.

12.

13.

14.

15.

16.

17.

18.
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CO3JIAHUE IMTPOCTPAHCTBEHHOM I'MC-PEAJIM3OBAHHOM
MOJEJIX PATUOHAJIBHOI'O HCITOJIB3OBAHUA 3EMEJIBHBIX
PECYPCOB 3PO3UOHHO-OITACHBIX 3EMEJIb

Pe3iome

[IpuBeneHa mpoCTpaHCTBEHHAS PeaH3ays MOICTH PAlHOHATBHOTO HCITOB30BAHUS
3eMEJBHBIX PECYPCOB 3PO3HOHHO-OTIACHBIX 3E€MENlb C WCIIOIB30BAHUEM COBPEMEHHBIX
reOMH(OPMAIIOHHBIX TeXHOIOTHH. [IpuBeeH mpuMep MCIIOIB30BaHUS pa3padOTaHHOM
MOJIEJH JIJIsl TECTOBOI'O y4acTKa B MIPEEIax 30Hbl CTENH YKPAUHBI.

KiaroueBrble ciioBa: 9PO3UOHHO-OIIACHBIC 3C€MJIM, 3€MCJIbHBIC PCCYPChI, BOAHAA 3pO-
344 MOYB, NPOCTPAHCTBECHHASA HCOAHOPOAHOCTD, FCOI/IH(I)OpMaL[I/IOHHLIe TCXHOJIOTHUH.
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THE CREATION OF A SPATIAL GIS-REALIZED MODEL OF
RATIONAL LAND RESOURCES USE OF EROSION-DANGEROUS
LANDS

Abstract

Purpose. One of the most reasonable mathematical models of rational land use is a
logical and mathematical model, which was proposed by H.I. Shvebs.

The factors of the soil system functioning are accepted unchanging within the ter-
ritory. But all factors of water-erosive process, and also factors of forming of the soil
productivity are considerably changeable in the space.

The purpose of this research is the spatial realization in the GIS of model of the ratio-
nal land use which taking into account the changeability of basic factors of forming of the
soil productivity and its losses as a result of water erosion within the hills.

Data & Methods. The fixed system of mathematical equalizations of optimization
variant of logical and mathematical model of H.I. Shvebs is in basis of spatial realization
of model of the rational land use.

The methods of the field survey, statistical processing of the field data and mathemati-
cal and geoinformatical modelling are applied for the modelling of spatial changeability
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of factors of water erosion and forming of fertility of soils. The method of geoinformati-
cal modelling is used for realization of model of the rational land use in GIS PCRaster.

Results. The spatial model of rational land use consists of a few programmatic mod-
ules, which are constituents directed on quantitative calculations of: spatial changeability
of actual losses of soil as a result of water erosion, spatial changeability of the productiv-
ity of crops, expediently possible losses of soil, amount of organic fertilizers, necessary
for maintenance of fertility of soil. The crop yields, which determines the income and
expenditure of humus in the soil and soil erosion, which determines the flow rate of the
soil resource are presented like the individual modules.

The spatial model of rational land use allows to elect the most optimum variant of
land-tenure for relatively small areas on the basis of quantitative imitation experiments
in the interactive mode.

Keywords: water soil erosion, erosion-dangerous lands, resources of the soil fertility,
spatial changeability, geographic information systems.



