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MeToan4Hi aCNIeKTH NPOTrHO3YBAHHS COJIbOBOI0 PEKMMY
3pPOIIYBAHUX 3eMeJIb Ha MPUKJIAAi @PYyH3eHCbKOr0 MaCHBY

Pyx Boau i coJsieil y 30Hi aepanii B yMoBax 3pOILEHHS] OMUCYETHCS PiBHAHHAMH PpyXxy i
30epeskeHHs] MacH pe4oBuUHH. IIporHo3Hi pospaxyHkH mnpoueciB cojenepeHocy BHKOHYIOThCSH Ui
HAYKOBOI'0 OOIDYHTYBAHHSl KOMILIEKCY IIPHPOJ00XOPOHHMX 3axoAiB. JlocTOBipHicTH pe3yJbTarty
3aJ1¢KUTh B/l 3aCTOCOBAHNX MeTOAiB po3paxyHKy. [lopiBHs/IbHMI aHAJII3 BUKOHAHO /11 AHAJITHYHOI 0
PO3B’sI3aHHS, KJIACHMYHOI KiHIIeBO-Pi3HMIIEBOI CXeMH Yy SIBHOMY i HesIBHOMY BapiaHTax i Meroay
Jl2kOoHCOHA.

Knrouosi cnosa: 30Ha aepatlii, BOIOToNnepeHOC, MaCOIEPEHOC, TIAPOAUCIIEPCisl, MPOTHO3.

Z[Bl/l)l(eﬂﬂe BO/bI U COJIeH B 30He ajpaluy B yCJIOBUAX OPOLLICHHUSI ONMUCBIBACTCH YPaAaBHEHUAMHU
ABMKEHUSI M COXpPaHEHUH MacCChbl BellecTBa. Hporﬂomue pacueTbl MNMpPoUECCOB CoJienepeHoca
BbINNIOJTHAIOTCH JJIsL HAYy41HOI'0 000CHOBAHHUSA KOMILJIEKCa NMpUPOAOOXPAHHBIX MepOHpﬂﬂTl/lﬁ.
JIOCTOBepHOCT]) pe3yjabTaTa 3aBUCUT OT NMPUMEHAECMBIX METOAOB pacuera. CpaBHI/ITeJIbHLlﬁ aHaJau3
BBINOJIHEH JI1 AHAJTUTUYECKOI'0 pelIeHusd, KJIacCHYecKoi KOHe‘lHO-piBHOCTHOﬁ CXeéMbl B SIBHOM H
HEAABHOM BapHaHTaX U ME€TOJa I[moncona.

Kurouesvle cnosa: 30Ha aspanuu, BJIarornepeHoc, MacCoIepeHoC, ruApOJUCIIEPCHs, ITPOTHO3.

The movement of water and salts in zone of aeration under irrigated conditions is described
by the equations of motion and mass conservation of the material. Salt transport processes forecast
calculations are performed for the scientific rationale of environmental measures complex. The
reliability of the result depends on the applied methods of calculation. A comparative analysis is made
for analytical solution of the classical mesh scheme in the explicit and implicit variants and Johnson's
method.

Key words: zone of aeration, moisture transfer, mass transfer, hydrodispersion, forecast.

ITocTanoBa npodJemMu. Y HusIx nepeadadeHHs i 3anmodiranHs HeOakaHuX
HACJIKIB 3pOIICHHS — MIATOTUICHHS 1 BTOPUHHOTO 3aCOJICHHS IPYHTIB 1y 3B’ SI3KYy
3 IHOIMMHU 33J]a4aMHU OXOPOHHU TNPHUPOJAH, BHUKOHYIOTHCS HAyKOBO-OOIPYHTOBaHI
IPOTHO3M, Ha OCHOBI SIKHX PO3POOJSETHCS KOMIUIEKC AarpOTEXHIUHUX,
eKCIUTyaTallifHUX Ta IHXEHEPHUX 3aXOjiB, fKI 3a0e3MeuyioTb CTBOpPEHHS 1
30epeXeHHS Ha 3pOIIYBaHWX 3€MJISIX 1 TPWIETNIUX J0 HHUX TEPUTOPIAX
CIPUATIMBUX METIOpaTUBHUX 00cTaBUH. Po3poOka 1 yIOCKOHAJIEHHS METO/IB
IPOTHO3Y 3 ypaxyBaHHSM CKJIQJHHUX MPHUPOJHUX 1 METIOpATUBHUX YMOB Ha 0a3l
Cy4acHOi O0YMCIIOBAIIbHOI TEXHIKHU, OILIHKA IX JIOCTOBIPHOCTI, 3aCTOCYBaHHs Ha
KOHKPETHHX 3pOIIYyBAaHMX MAaCHBaX € aKTyaJIbHUMH MpoOJieMaMH sl BCi€i
3pOLIYBaHOI 30HU YKpaiHu.

AHaJi3 OCHOBHHMX [JOCJHiKeHb Ta myoOJikaniid. OCHOBHI pe3yJabTaTH
paHillle BUKOHAHMX JIOCTIKeHb BUKIaaeHi B [1;2]. IIporuo3 coiboBOro pexumy
BUKOHYBaBcsl Ha enekTtpointerpatopi bYC3-70 [1] 1 aHamiTUYHUMU METOAaMU
[2]. TIpoGmema mOPIBHAJIBHOI XapaKTEPUCTUKH METOMAIB IPOTHO3Yy He
po3risiianach.

Mera pociaimkens. BuGip onTHUManbHOrO METOAY MPOTHO3HHMX
PO3PaxyHKIB IIJISXOM NOPIBHSIIBHOTO aHATI3Y.

Buxsnagennsi ocHoBHOro marepiany. @pyH3eHCbKUI 3pOlIyBaHUI MacHB
(1 wuepra) posramoBaHuii Ha JiBoMy Oepe3i p. JHIOpo B Mexax
JuinpornerpoBcbkoi  obsacti. 3a reoMop¢OSOTIYHUM  BIJIHOIIEHHSIM  BiH



3HAaXOJHUThCA B MeKax Iepioi HajazariaBHoi Tepacu p. JHinpo. 3oHa aeparii
IpEeJCTaBlICHa CYIIMHKAMHU MOTYXHICTIO 3—15 M, MepeBakHO CepeaHIMHU.
I'mubuna 3ansiraHHs TPYHTOBHX BOJ 3MiHIOETHCS Y Mexax 0,3—4,0 M Bix moBepxHi
3emuti ipu MiHepanizanii 0,6-3,9 r/am°. THI BoxH TigpokapGOHATHO-CYIIbMATHHIL
HaTpieBO-MarHieBWil. 3acojeHHs Ii€i Teputopii — misimose. [ligBuIIEeHM BMICT
JIETKOPO3UYMHHUX COJIEH XapaKTepHUM [UIsl MOJOBUX 3HIKEHb. Jlo Takux
MIKpPOCTPYKTYpP BIZIHOCHUTBCS 1 AJITHKA SIKa PO3TalloBaHa O CKUIHOTO KaHATy
VY-1. Bona xapakTepu3yeTbcsi HalOIIbII BUCOKMM NEPBUHHUM 3aCOJICHHSIM — JI0
0,9 % minpHOCTI CyX0ro rpyHTy (Tadu. 2). JocmimkeHHsMu JHITPONeTpOBChKOT
TipOreoIoro-MeTiopaTUBHOI €KCIIeUITIT JOKa3aHa MPUCYTHICTh COJIEH Y TBEpIin
dasi Ha Bciil TepuTopii PpyH3EeHCHKOr0 MacHBY B 30HI aepailii 10 TTuONHU 4 M
BiJl MOBEpPXHI 3eMJi. 3a TaKMX YMOB IIPOLIEC BEPTUKAIBLHOTO COJICHEPEHOCY
OTUCYETHCS PIBHAHHIM
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ne D — xoedimieHT Timpo aucnepcii, KOMIDICKCHUN PO3paXyHKOBUH Tapamerp,
AKUI BPaxoBye yci (haKTOpH pPo3CilOBaHHS pedoBMHH, M%/7106; C — 3aconeHicTh
nopiz i IpyHTiB, %; V — MIBUAKICTh BEPTHKAIEHOTO BOJOTO MEpeHocy, M/100; f —
Koe(iIieHT PO3YMHEHHS COJIeH TBepaoi (a3u, 106 Ch — KOHIICHTpAIlisl TOBHOTO
HacW4YeHHs, %; M — o0’eéMHa BOJIOTICTh, JOJII OAWHHIN, X — MPOCTOPOBA
KOOpAMnHaTa, M; t — yacoBa KoopAHHATA, 100.

KoeoimienT rigpomucnepcii D po3paxoBaHO 3a METOJOM IHTETpAIbHUX
nepetBopeHb B.b. ['eoprieBcbkoro [4]. BukopucTaHi mecTUpivHi JOCTIHKCHHS 3a
COJBOBHM peXMMOM Ha 13 cramionapax. J{ns cramionapy Ne3 cepenne D =8-1073
M%/1106. Jns BU3HAUEHHS TapameTpa S po3B’sA3yBaluCh eMirHO3HI 3amadi [2] i3
Biomumu BenmunHamu C, D 1 V. [liamazon 3minu: S =5-103+60-10°3106"", mis
ctarionapy Ne3 BiH gopiBHIo€ 15- 1073Mm/1106.

006’eM mouaTkoBoi iH(opMallii T03BOJIMB 3aCTOCYBaTH JJIsl PO3PAaXYHKIB
napamerpa £ Ha OpyH3eHCHbKOMY MacHBi METOA BoJHOro Oanancy (tadin. 1). Jlns
BU3HAUEHHS CYMAapHOTO BHUIIAPYBaHHS BHUKOPUCTAHO OIOKIIMAaTUYHUNA METOJ
C.M. AnnarseBa [2]. Hns CUIbCBKOTOCIIOIAPCHKUX  KYJBTYP, HE
OXapaKTepHU30BaHUX  OIOJOTIYHUMH  KPUBMMH, BOHO  OI[IHIOBAJOCh  3a
KOoe(illiEHTOM BOJIOCTIOKHBAHHS BiIMOBIAHO 13 KIIMAaTUYHOIO XapPaKTEPUCTUKOIO
pEerioHy 1 3arjIaHOBaHOO BPOKANHICTIO.

Tabauys 1
Pe3y1bTaTH po3paxyHKy HIBHAKOCTI BEePTHKAILHOIO BOJIOTONEPeHOCY
Onann Cymapre Kecth HIBHUAKICTH BEPTUKAJIBHOTO
. . BOJIOTOIIEPEHOCY
Micsis A, MM BUIIAPOBYB. 3pOILYBAHOT
(B+T), Mmm Bomu O, MM | Husxinm. BucximH.
: . PesynbpTyroua
HOTIK MOTIK
=111 95,0 11,7 — 0,001 0,00013 0,0009
IV -VI 146,0 266,3 100,0 0,0027 0,0029 -0,0002




VIl -1X 123,0 245,0 96,4 0,0024 0,0027 -0,0003

X=Xl 113,0 22,0 — 0,0012 0,00024 0,00096

I-XI 477,0 545,0 196,4 0,0018 0,0015 0,0003

[Iporuo3 coIbOBOTO PEXUMY JUISL JOCHIIPKYBaHOI IUISSHKHM BUKOHAHO
CTPOKOM Ha 5 POKiB 32 TAKUMH METO/IaMH:

1) Amnamituyne posp’sizaHHs piBHsAHHS (1), 3ampomonoBane M. M.
Bepurinuwm [3].

2) Knacuyna siBHa KiHIIEBO-pi3HHUIEBa cxeMa piBHAHHSA (1)
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3) Kitacuuna HesiBHa KiHIIEBO-PI3HMIICBA CXEMa 13 peajlizalliero pilieHHS
METOJIOM ITPOTOHKHU
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VY dbopmynax (2 — 5) BukopucTaHi Taki nmo3HadeHss: i-1, i, i+1 — mpocToposi
1HEKCH PO3paxyHKOBUX TOYOK; T+1, T — 4acoBi iHAEKCH PO3PAXYHKOBUX TOYOK;
Ax — KpOK 3a IPOCTOPOBOIO KOOPAWHATOIO, M; A t — KPOK 32 4aCOBOIO
KOOPJIMHATOI0, J100.
[Hmi  no3HaueHHs  HaBeAeH1  padimie. Pe3ynbraTd  po3paxyHKiB
npezcraieHi y Tabn.2. [Touatok koopauHaT X = 0 BUOpaHO Ha MOBEPXHI 3€MIIi.

Tabnuys 2
Pe3yJibTaTH NPOTHO3HUX PO3PAXYHKIB COJIENEPEHOCY Pi3SHHMH METOAAMH
MeTo11 pO3paxyHKy
Bincrans Knacuuna
Ne PO3PaxyHKOBOI | [louaTKOBi KiHIIeBO- Cxema
PO3paxyHKOBOT TOYKH Bifl JaHi AHamTHIHAR pisuuneBa | JI»OHCOHA
TOYKHU TOBEPXHi 3eMII C,% cxema
X, M sIBHA | HesIBHA | 1BHA | HesBHA
C, %
0 0 0,87 0,39 0,34| 0,33 |0,32| 0,35
1 0,5 0,41 0,40 0,39| 0,39 |0,38| 0,37
2 1,0 0,63 0,52 0,50( 0,51 |0,49| 0,47
3 15 0,74 0,61 0,63 0,65 |0,66| 0,66




4 2,0 0,91 0,84 0,80 081 |0,81| 0,81
2,5 0,62 0,68 0,71| 0,74 |0,73| 0,75
6 3,0 0,69 0,69 0,69| 069 |0,69]| 0,69

ol

Jlns s;BHOTO BapiaHTa cxeMH JI)KOHCOHa TaKOXX 3acTOCOBaHI KpHTEpii
criikocri (3).

BucHoBKkH.

1. 3a BcimMa BHIagKaMH PO3B’S3aHHS MPOTHO3HOI TiIPOreoOriyHOl 3amadi
TepeBary Ciij BiJJlaBaTH aHATITUYHOMY DIILICHHIO, SIKIIIO BOHO ICHYE came JJIsl Takoi
3a7a4i.

2. PizHOMaHITHI 4YHCeJbHI pilleHHS pPIBHOLIHHI 3a TOYHICTIO, SKIIO BOHH
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3. KiHneBi pe3ynbTaTy BCiX PO3TISTHYTHX METOJIB T0OpE Y3rOKYIOTHCS.
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