cniBpobiTHMKaMu CenekuinHo-reHeTU4YHoro IHCTUTYTY -
HauioHanbHOro LEHTpYy HaciHHE3HaBCTBA Ta COPTOBMBYEHHS 3a
yyacTio MiHicTepcTtBa arpapHOi noniTMkM  YKpaiHW, YKpaiHCbKOI
akagemii arpapHux Hayk Ta YKpaiHCbKOI [epXXaBHOI HaCiHHEBOI
iHCnekuil. BusHayeHHa 3a Uield MEeTOAMKOK COPTOBOI YUCTOTU
HaCIHHULBKMX NOCIBIB 03MMOT MNLIEHWUL | ApOro A4YMEHI0 JaE MalKe TOn
pes3ynbTarT, WO 1 3a CXeEMOK copToBOi cepTudikauii OECP.

CMNCOK BUKOPUCTAHOI NITEPATYPU

1. MeToguka anpobauii CcopTOBMX MOCIBIB 3€pHOBUX KynbTyp /
Cokornos B.M., BuwHeBcbkmun B.B., KiHgpyk M.O. ta iH. Kuis.
Opeca, 2009.-16 c.

2. IHcTpykuis no anpobauii coptoBux nocisis/  B.[1.3aeub,
M.M."aBpuniok, M.O.KiHapyk Ta iH. — Cneu. Tem. Bun. >KypHany
~3emns i nogu Ykpainn®.-K.,1995.-70c.

3. OECD scheme for the varietal certification of cereal seed moving in
international trade — OECD schemes, 2009.

4. OCTY 2240-93 HaciHHA cinbCcbkorocnogapcbkux KynbTyp. CopToBi
Ta NOCIBHi AKOCTi.

5. Mp. OCTY HaciHHA 3epHOBMX KOMOCOBUX KynbTyp. MeToam
I'PYHTOBOIrO COPTOBOIO KOHTPOJO.

YAK : 004.42 : 631.6 (477.72)

NMPOrHO3YBAHHA BOOOMNOTPEBU
CINIbCbKOIroCrmoaAPCbKUX KYIIbTYP TA ®OPMYBAHHSA
rPA®IKIB NonunBIiB 3 BUKOPUCTAHHSAM NMPOrPAMU
"CROPWAT"

KOKOBIXIH C.B. — a.c.-T.H., C.H.C.,

IncTuTyT 3emuepodcTBa niBaeHHoro periony HAAH Ykpainu
JAPOBITBKO A.B. — k.c.-r.H., IOIIeHT ,

MuxogaiBcbKHii ep:kaBHMI arpapHuii yHiBepcuTeT

NMocTtaHoBKa npobnemu. Mpu BUPOLLYBaHHI
CiNbCbKOroCMoAapChbkMX KynbTyp B YMOBax 3pOLUEHHS Baxnuee
3HaYeHHS Mae BCTaAHOBJIEHHS NMoKasHUKIiB BOAONOTPEOYU
CiNbCbKOrocnogapCbknx KynbTyp B CiBO3MiHi 3 BpaxyBaHHAM iX
OionoriyHMx ~ 0cobrnMBOCTEN, a TakoX  KPUTUYHUX  Mepiogis
BOLOCMNOXMBaAHHA.  [IporHo3yBaHHA  UMX  MOKAa3HWKIB  [0O3BOMNSE
onTuMisyBatM pobOTy HACOCHMX CTaHUi, [OOLWyBarbHUX MallvH,
CKOPOTUTM  BUTpaATU  arpopecypcis,  NIABULWNTM  EKOHOMIYHY
edeKTMBHICTb Ta eKonoriyHy 6e3neKky 3poLlyBaHoro 3emrnepobcTea.

CtaH BMBYeHHs npo6nemu. B TpaBHi 1990 poky Ha cymicCHOMY
KoHrpeci [pogoBonk4oi i cinbcbkorocnogapcbkoi opradiszadii OOH

298



(PAO), MixHapogHoro komiTeTy 3 ipuradii i gpeHaxy (MKIO) i
BcecBiTHbOI MeTeoponoriyHoi opraHisadii (BMO) ©0ynu npoBegeHi
KOHCynbTauii daxisuiB ans pos3rnsgy 3aranbHoi metogonorii PAO
LWOoOO  BCTAHOBMEHHst BoAo notpebu  3epHOBUX Ta  iHWKX
CinbCbkorocnogapcbKmx KynbTyp Ta po3pobku MEeTOAMNKN
BCTAHOBIEHHSI NOKa3HWUKIB eBanoTpaHcnipadii [1].

Micna npoBefeHHA gocnifXeHb i OUiHKM TOYHOCTI Pi3HUX MeToaiB
BCTaHOBINEHHSA LbOoro nokasHuka, royna  daxisuie =~ PAO
pekoMeHayBarna npunHaTKU kombiHoBaHW meTog NeHmaHa-MoHTenTa,
SIK 3aranbHU CTaHOapPT AN eTanoHHOrO0 CYMapHOro BUMAapOBYBaHHS i
BMKOPUCTOBYBATU MOro pAns po3paxyHkiB BogonoTepebun  pisHMX
CiNbCbKOrOCNoAapChKNX KynbTyp 3 BpaxyBaHHSAM OionoriyHnx notpeb
pPOCInMH, 0COBNMBOCTEN  I'PYHTOBO-KMIMATUYHOI  30HW, MOTOYHUX
norogHMx yMoB Towo. MeTtog yCcyHyB MOMUITKM NONepeaHboro MeToay
MeHmaHa | 3abe3neyMB MOXNMBICTb OTPMMAHHA  NOKAa3HMKIB
eBanoTpaHcnipadii 4ns OCHOBHMX KynbTyp B YCix perioHax cBity [2, 3].

3aBaaHHA i meToAuKa AocnigXeHb. 3aBAaHHAM NPOBeAEHMX
JocnigXeHb 6yno nNpoBeCTU NPOrHO3yBaHHS BOOMNOTPEDON
CiNbCbKOrocnoAapcbknx KynbTyp B CiBO3MiHI Ta cdopmyBaTtu rpadiku
MosnmuBiB 3 BUKOPUCTAHHAM iHpOopMaLiMHUX 3acobiB.

Ons pocnigxeHb BukopuctaHo nporpamy CROPWAT 8.0, ska
ctBopeHa PAO OOH y 2009 p [4].

OocnigXeHHa 3 UbOro HanpsAMy npoBedeHi 3 BUKOPUCTaHHAM
crneuianbHUX METOAWK i3 3aCTOCYBaHHS iHOPMALINHNX TEXHOSOrih B
CinbCcbkoMy rocrnogapcTsi [5].

Pe3ynbTaTtn gocnigxeHb. Mporpama CROPWAT 8.0 po3pobneHa
Bigoinom po3BWTKY 1 ynpaeniHHa BogHux pecypcieB  ®AO.
MpeacraeneHa Bepcis 6a3yetbca Ha DOS Bepcisx CROPWAT 5.7
1992 p. ta CROPWAT 7.0 1999 p. lNporpama po3pobneHa Ha MOBI
nporpamyBaHHs Visual Delphi 4.0 i npusHayeHa ansa pobotu Ha pi3HMX
nnatdopmax Windows: 95/98/ME/2000/NT/XP/7.

3a JonoMOrol BMKOPUCTAHHA L€l mporpamu KOpucTyBadi MaloTb
MOXIMBICTb CTBOpIOBaTM 0asn AaHuX KNiMaTUYHMX MOKa3HWKIB 3
KPOKOM B OAMH Micsaub, aekagy i goby. Micna dopmyBaHHA BUXiAHUX
METEOPOMOriYHNX AaHMUX € MOXMUBICTb 34INCHUTU OLLIHKY KNiMaTU4HMX
yMOB Ta pospaxyBaTu JdekagHy i gobosy  Bogonotpeby
CiNbCbKOrOCNOAAPChKNX KynbTyp Ha BOAY Ha OCHOBI CTATUCTUYHUX
anropuTmiB, sKi  BKMOYaTb Nigbip koediuieHTIB  3anexHo  Big,
GionoriyHnx 0cobnMBOCTEN POCHIUH.

CROPWAT 8.0 gossonsie oopmyBaty Tabnuui BUXigHUX OaHWX 3
nobosuMm BanaHcom r'pyHTOBOI  Bosioru, 3abesneyye npocTui
iMmnopT/ekcnopT AaHux i rpadikie Yyepe3 6ycdep obmiHy abo TeKCTOBI
dannu ASCII, cTBoptoBaTK iHTEpaKTMBHI rpadiki NoNuBIB, siki MOXHa
3MiHIOBAaTU W HacTpoloBaTh 3 ypaxyBaHHAM noTpeb kopucTysaua.
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Mporpama mae pos3wmpeHi MOXNMBOCTI ApYKY rpadivyHoi Ta undposoi
iHdopmauii.

OcHoBHe npu3HaveHHs nporpamn CROPWAT nonsrae B
po3paxyHKy  BOZOMOTPEOW  CinNbCbKOrocnofgapCbkuMx — KynmbTyp i
CKnagaHHi  rpadikis  MNonuBiB Ha OCHOBI  [daHWX, yBeOeHuX
KopuctyBadyeM abo iMnopToBaHMM 3 iHWKX nporpam Ta 6a3 gaHuX.
lMporpama MoOxe BCTaHOBMNIOBATM MOKA3HUKM BOOOCMOXMBAHHA Ta
rpacdikn NpoBedeHHS MOMMBIB AK ANS OAHIET KynbTypu, Tak i And
OeKiNbKOX KynbTyp B CiBO3MiHi.

IHTepdenic  nporpamu  npeacTaBNeHO  4YoTMpMa  MOBaMu:
aHrnincbKo, paHLy3bKot, iCNaHCLKO i pociicbkoto (puc. 1).

PucyHrok 1. 3osHiwHil sueansd onoeHozo sikHa modynig npoepamu CROPWAT 8.0

IHdbopmaLilo 3 BUKOPUCTAHHA MporpamMum MOXHa 3HanTu B po3gini
"Help" ("CnpaBka"), 9ka Ma€e KOHTEKCTHO-3areXHy CUCTEMY MigKa30K.

Po3paxyHkM BCiX MNOKa3HWKIB, WO BWKOPUCTOBYIOTbCA AN
nnaHysaHHa 3poweHHd B CROPWAT 8.0, rpyHTyloTbCa Ha
MeToouyHMx pekomerngauiax PAO, saki BigobpaxeHi B nybnikauii
"EBanoTpaHcnipauia  KynbTyp — pekoMeHgauii 3  po3paxyHKy
Bogonotpebu pocnuH" ("Crop evapotranspiration — Guidelines for
computing crop water requirements").

Ons BU3HAYeHHA NOKas3HuKIB eBanoTpaHcnipauii
(cepegHbogo6oBoro BMNApOBYBaHHS) BMKOPUCTOBYETLCS
3aranbHONPUMHATUA B CBITOBIW NpakTuLi yTodHeHUn metod NeHmaHa-
MoviHTenta (1998), SAkMM T'PYHTYETbCA HA BCTAHOBIEHHI LIbOrO
NMoKasHWKa 3 rinoTeTUYHOI eTaroHHOI MOKPWUTOI POCAMHaMK NOBEPXHI
AN OKpeEMUX KaneHgapHux nepiogis poky. MNoTim eBanoTpaHcnipadii 3
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riNnOTETUYHOI €TarnoHHOI TPaB'AHMCTOI NMOBEPXHi MepepaxoBYETbCA 3
eBanoTpaHcnipauiero Ansa iHWKX CinbCbKOroCnoAapCbKMx KynbTyp Ha
OCHOBI BionoriyHnx KoedilieHTiB.

[na po3paxyHKiB BUKOPUCTOBYIOTECS METEOPOOriYHi YNHHUKM, 5K
€ BU3HaYanbHUMK AN npouecy eanoTpaHcnipauii. Lle YiHHMKN, ki
BMMMBalOTb Ha EHEPril0 NapOyTBOPEHHS | BUOaneHHs BOASHUX napis 3
BOAHOI, I'pyHTOBOI abo pocnuHHOI noBepxHi. OCHOBHI 3 HMX 3a
pocnimpkeHHamn PAO (1998) e Taci:
> COHsiYHa padiayisa — npouec eBanoTpaHcnipauii BU3HaYaeTbCS

KINbKICTIO eHeprii, sika HeobxigHa AOnNs BMNapoBYBaHHS BOAM.

OCHOBHUM [xepenoM eHeprii, 34aTHUM NepeTBOPUTM BENUKY

KiNMbKiICTb BOAM B MNap, € COHsAYHa pagiauia. [MokasHuku

BMNApOBYBaHHS 3anexaTtb Bif NMOKa3HWKIB HAAXOMXKEHHSI COHSYHOT

pagiauii, posTawyBaHHA B MPOCTOPi Ta KaneHOapHOro CTPOKYy

cnocTepexeHb;

» memMnepamypa mnoeimpsi — COHslMHAa pagiauis, nornnHeHa
aTtMocdepoto, i Tenno, WO BUNPOMIHIOE BOAHA W ['PyHTOBA
NMoBepxHd, NiABULLYIOTE TemnepaTypy nosiTpsa. dPisnyHe Tenno
HaBKONULLIHLOrO MOBITPSA Nepefae eHeprilo pocnnHaMm Ta iCTOTHO
BMMMBA€E Ha IHTEHCMBHICTb eBanoTpaHcnipauii. MNpu COoHAYHIN i
Tennin norodi BUTpaTW BOAW Ha eBanoTpaHcnipauii 3Ha4yHo GinbLue,
Hi>K B XMapHy i MpoXonoaHy noroay;

> eosiocicmb noeimpsi — ockinbkn eHepria CoHusa i TemnepaTtypa
HaBKOSMULLHLOrO MOBITPS € TrONOBHWMU (hakTopamMy BNNMBY Ha
npouec esanoTpaHcnipauii, pi3HMUA MK TMCKOM BOOSAHOI napu Ha
MOBEpXHi, WO BMNapoBye BOAy, i B HABKOMULIHBLOMY MOBITPi, €
BM3HaYanbHVMW YNHHUKaMK NepeHeceHHs napy. [Jobpe 3BOMNOXeHi
nomns B CyXux apugHuX perioHax CnoXuBatoTb BenuyesHy KinbKicTb
BOAM 3aBOSAKM HAAMNULLKY eHepril i BUCYLLYYOT cunm atMocdepu.
Y BOMOrMX TPOMIYHUX 30HaX, HEe OUBMASYMUCL Ha BENMUKY KiNbKIiCTb
eHeprii, BWCOKa BOJONCTb MOBITPA  3HWXKYyEe NOTpeby B
eBanoTpaHcnipadii. Y Takomy cepefosulli nosiTps 6nusbke Ao
HacM4YeHHs napamMu W MOXe HakomyBaTM MeHLY KinbKiCTb
[oOaTkoBOI BOAM, TOMY eBanoTpaHcnipauii HKYe, HiXK B apuaHuX
perioHax;

> weudkicmb eimpy — npouec BUOanNeHHs napu 3Ha4yHOK Mipoto
3anexvTb Big TypOYneHTHOCTI BIiTPY, SIKUA NEPEeHOCSTb BENUKI
Macu noBiTPSA Haa MoBepxHerw, 3 dAkoi BigbyBaeTbca npouec
eBanoTpaHcnipadii. lig 4ac BuMNapoByBaHHSA Hag MNOBEPXHEND
MOCTYNOBO KOHAEHCYIOTbCA BOASHI Mapw. FAKWO ue MOoBiTps He
MOCTIHO 3aMilllaeTbCs Binbll CYXWMM, IHTEHCMBHICTb BWAANEHHS
BOASIHOI Napu 3HWXKYETLCA 1 eBanoTpaHcnipauii cnablae.
Ctpyktypa nporpamu CROPWAT opraHizoBaHa y Burmnsagi 8 pisHux

mMopaynis, BKNoYatun 5 moaynis 6a3 gaHux i 3 po3paxyHKoOBi Moayri.
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HOoctyn go umx wmoagyniB 3AINCHIOETBCA Yepe3 T[OfOBHE MEHH0
CROPWAT, a6o 4epes lNaHenb mogynie, sika NOCTIMHO 3HAXOAUTbLCS
Ha niBomy 6Goui MonoBHoro BikHa. Lle [o3Bonsie KopucTyBady nerko
KOMOiHYBaTM pi3Hi AaHi Npo KniMaT, KynbTypi i 'PYHTN ONS po3paxyHKy
BogonoTpebn kynbTyp, hopMyBaHHA rpacdpikis nonmeis i nogayvi Boam
Ha CiBO3MiHY.

Micna BBeAeHHS HEOOXIOHWX BUXIOHUX A4aHUX B NMporpamMHi moayni
BiAOYyBaETLCS aBTOHOMHMWI €NEKTPOHHUIA PO3PaxyHOK MOMMBHUX HOPM,
a TaKoX CTPOKIB i HOpM BereTauinHUX nonmeis (puc. 2).

[MpOrHO30BaHMI PEXMM 3POLUEHHS MOXHA KOpEeryBaTh LUMSXOM
3MiHM BUXiOQHUX napameTpiB: TemnepaTypu N BiQHOCHOI BOJOrOCTi
NoBITPS, KiNbKOCTI onagis, LWBWAKOCTI BIiTPY, TPUBAMOCTI COHAYHOrO
canBa. [licns 3miHM 3a3HaYeHUX MokasHWKiB OyayTb 3MiHIOBATMCh
CTPOKM i HOPMM MOSIUBIB MO KOXHIiN KyNbTYpi 3pOLLYBaHOI CIBO3MiHW.

3acrtocyBaHHsa nporpamn CROPWAT 8.0 possonse ontumisyBatu
PEXUM 3POLLEHHSA, CKOPOTUTU HEMPOAYKTMBHI BUTPaTU NOSIMBHOI BOAM,
3abesneyye OTpUMMaHHA BUCOKOTO  PiBHA  BpoOXaw, HamBuLLy
€KOHOMIYHY 1 eHepreTudHy eeKTUBHICTb.

Mogyni BBegeHHss gaHux CROPWAT cknagaloTbcs 3 Takumx
enemeHTiB:

1. "Knumat/ETo": BBeAEHHS OaHMX MOKa3HMKIB eBanoTpaHcnipaLii
(ETo) abo MeTeopomnoriYyHMX  MOKa3HWKIB, SKi  [A03BONANTb
pospaxosyBaTtu ETo 3a meTogom NeHmaHa-MoHTewnTa.

2. "Ocapku": BBeAEHHA [OaHWX 3 HaAXOOXKEeHHS aTMocdepHMX
onapie Ta po3paxyHky ix edekTMBHOCTI 3a koedpiuieHTom USDA.

3. "KynbTypa" (nonboBi KynbTypw, WO 3pOLUIYOTBCA Pi3HUMM
cnocobamn abo puc, WO BUPOLLYETLCS MPU 3aTOMNMEHHI): BBEAEHHS
OaHuX 33 OKpeMWMW KyrbTypamu B CiBO3MiHi, CTPOKIB ix ciBbu 1
306UpaHHs, BUCOTU POCAMH, FMUBUHN NPOHUKHEHHSI KOPEHEBOI CUTEMM
Ta iH. NOKa3HWKIB.

4. "lMoyBa": BBeAeHHs BOAHO-MI3NYHUX JaAHUX MPO I'PYHTU, SKi
HeobXiaHi Ansa po3paxyHky rpadikis nonueis.

5. "Cxema pa3M. kynbTyp": BBEAEHHS CXEMU PO3MILLEHHA KYNbTyp
y CiBO3MiHi ANs1 po3paxyHKy nogadi NofIMBHOI BOAW.

Cnig 3asHaunTtn, Wwo gaktmyHo mogyni "Knumat/Eto" i "Ocagku"
crnyxaTb He TiNbkn AN BBeAEHHS OaHuX, a TakoX AN po3paxyHKy
NOKa3HWKIB COHSIYHOT pagiauii, cepeaHbOA0060BOro BUMNAPOBYBaHHS Ta
ePeKTUBHNX aTMOCepPHUX onagis.

Mogayni pospaxyHky CROPWAT:

6. "TKB (TpeboBaHusa KynbTypbl Ha BoAy)": pO3paxyHKy MOKA3HUKIB
BOAOMNOTPEDOMN.

7. "T'paduk": dopmyBaHHs rpacpikie BereTauinHnx nosmeis.

8. "Cxema": po3paxyHKy mogaui Ha ipurauiiHy cxemy, BUXogauun 3
KOHKPETHOI CXeMU pO3MILLEHHS KynbTyp B CiBO3MiHaX.
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CROPWAT 8.0

BucHoBku. NMporpama CROPWAT 8.0 Mae po3LUnpeHi MOXIMBOCTI
ONS  nnaHyBaHHA 3pOLUEHHS, [O03BOMSE ONTMMI3yBaTW MNONMBHUA
pexXuMm, CKOPOTUTU  HENpOAYKTMBHI  BUTPATM  MOMMBHOI  BOAM,
3abesneyye OTPMMaHHA BUCOKOIO  PIiBHA  BpOXaw, HanBuLLy
E€KOHOMIYHY 1 eHepreTuyHy epeKkTUBHICTb.

BuxigHi gaHi Ana nNporHo3yBaHHS CTPOKIB i HOPM MOMMBIB MOXHa
obupaTn GesnocepegHbO 3 MpunagiB, ki po3TawoBaHi  Ha
3poLlyBaHux macusax abo 6a3u gaHux mepexi IHTepHeT.

CMNUCOK BUKOPUCTAHOI NITEPATYPMU:

http://www.fao.org/landandwater/aglw/cropwat.stm
http://metos.at/tiki/tiki-index.php

Allen R.G., Pereira L.S., Raes D., Smith M. Crop evapotranspi-
ration — Guidelines for computing crop water requirements // FAO
Irrigation and drainage paper 56 // Food and Agriculture
Organization of the United Nations. — Rome, 1998. — P.
http://www.fao.org/nr/water/ETo.html

Pomko A.B. Co3gaHue UHTErpMpoBaHHOW MOAENU arporeoLeHosa
Ha MenMopupoBaHHbIX 3emnax //  MaTtep. Mexa. KOHd.
"Haykoemkune TtexHonorum B menuopauumn". — M.: THY BHUUT 1M,
2005. — C. 385-389.

el B

o s

303





