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OPrAHI3ALINHI ACMEKTU ®OPMYBAHHA PEXXUMIB 3POLLEHHSA
HA PIBHI TOCNOAOAPCTBA TA CIBO3MIH 3 BUKOPUCTAHHAM
CYYACHUX IHOOPMALIMHUX TEXHOINOIIA

Kokoeixin C.B. — d.c.-2.H., npoghecop
CmonieHko H.[. — k.c.-2.H., doueHm
MuxaneHko I.B. — k.c.-2.H., XepcoHcbkul [JAY

IocranoBka npo6semu. [Ipu BUpOUTyBaHHI CLTBCHKOTOCIOAAPCHKHUX KYJIBTYP
B YMOBaX 3pOIICHHS BayKJIMBE 3HAYCHHS Ma€ BCTAHOBIICHHS [TOKAa3HUKIB BOJIOTIOTPE-
O CUTLCHKOTOCIIONAPCHKUX KYJIBTYp B CIBO3MIiHI 3 ypaxXyBaHHAM iX O10JOT1YHUX
0COOJIMBOCTEH, a TAKOXX KPUTHUYHUX MEPioAiB BoIOcTOXHBaHHA. [IpornosyBaHHA
[UX TIOKAa3HHUKIB JTO3BOJISIE OMITUMI3yBaTH POOOTY HACOCHHMX CTaHIIIH, JOIIyBaIbHUX
MalIiH, CKOPOTHTH BHUTPATH arpopecypciB, MiIBUIIMTH €KOHOMIYHY €(EKTHUBHICTb
Ta eKOJIOTI4HY 0e3MeKy 3pOIIyBaHOTO 3eMIIEpOOCTBa.

CTtaH BUB4YeHHs mpoljemu. Y TpaBHi 1990 poky Ha cymiCHOMY KOHTpeci
[IponoBosbuoi i cinmbebkorocmomapcebkoi opranizamii OOH (PAO), MixkHapoaHOTO
koMiTety 3 ipuramii i qpenaxy (MKI/) 1 BeecBiTHROI MeTeoposIOTiuHOT OpraHizamii
(BMO) O6ynu mpoBeneHi KOHCyIbTanii (axiBILiB A pPO3MIILY 3arajabHOI METOJO-
norii ®AO 1010 BCTAaHOBIICHHSI BOJOTIOTPEON 36pHOBHX Ta 1HIIUX CLIHCHKOTOCIIO-
JIApChKUX KYJIBTYyp 1 pO3pOOKH METOIUKHM BCTAHOBICHHS ITOKAa3HUKIB €BallOTpaHC-
mipamii [1].

[Ticnst mpoBeACHHS MOCIHIKEHD 1 OIIHKK TOYHOCTI PI3HUX METOJIB BCTAHOB-
JICHHS IIbOTO TOKa3HUKa, rpyma ¢axiBmiB ®AO pekoMeHAyBala IPHUHHATH KOMOi-
HoBaHuM Meron IleHMaHa-MoHTeNTa, K 3arajlbHUN CTaHAAPT JJI €TaJOHHOTO Cy-
MapHOTO BHUIIAPOBYBAHHS 1 BUKOPUCTOBYBAaTH HOTO JIsI pO3paxyHKIiB BOAONIOTpPeOH
PI3HHX CITBCHKOTOCIIONIAPCHKHUX KYIBTYP 3 ypaxyBaHHSAM Oi0JIOTIYHHX MOTped poc-
JIUH, 0COOIMBOCTEHN I'PYHTOBO-KJIIMAaTHYHOI 30HH, IOTOYHHUX MMOTOJAHUX YMOB TOIIO.
MeTto/1 yCyHYB MOMIJIKH TIOTIEpeTHBOT0 MeToy IleHMaHa i 3a0e3meunB MOXKITUBICTb
OTPUMAaHHS IMOKa3HUKIB €BANIOTPAHCITIpalii 11 OCHOBHUX KYJBTYp B YCiX perioHax
cBity [2, 3].

3aBnaHHA i MeToAMKA JOCTiXKeHb. 3aBIaHHAM JOCIIIKEHb OyJIo NMpoBeCTH
MIPOTHO3YBaHHS BOJOMOTPEOH CLIBCHKOTOCTIONAPCHKUX KYJIBTYp y  CiBO3MiHI Ta
chopMyBaTH Tpadiky MOJHBIB 3 BAKOPUCTAHHAM 1H(QOpMaIiHHIX 3acO0iB.

Hna nocmimxens Bukopuctano nporpamy CROPWAT 8.0, sxa ctBopena @AO
OOH y 2009 p [4].

JlocmimKeHHs 3 HHOTO HAPsIMY IPOBEJCHI 3 BHKOPUCTAHHSIM CIEHialbHUX Me-
TOJIMK 13 3aCTOCYBaHHS 1HPOPMaLIHHUX TEXHOJOTIH Y CLIBCHKOMY TOCHOAApCTBi [5-
6].
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Pesyabratn pocaimkenn. [Iporpama CROPWAT 8.0 po3pobnena Bimminom
PO3BUTKY i ympasiiHHs BoaHUX pecypciB DAO. IpencrasneHa Bepcis 6a3yeTbes
Ha DOS Bepcisx CROPWAT 5.7 1992 p. ta CROPWAT 7.0 1999 p. IIporpama
po3pobnena Ha MoBi nporpamyBaHHs Visual Delphi 4.0 i npu3zHaueHa s poOOTH
Ha pi3Hux miargopmax Windows: 95/98/ME/2000/NT/XP/7.

3a I0MOMOT0I0 BUKOPUCTAHHS 1ii€] MporpaMy KOPUCTYBadi MalOTh MOXKIIHBICTh
CTBOpPIOBATH 0a3u JaHWX KIIIMAaTHYHUX MMOKA3HHUKIB 3 KPOKOM B OJTUH MiCAIlb, JICKa Ty
1 mo0y. ITicnsa GpopMyBaHHS BHUXITHUX METCOPOJIOTIYHHUX JAHHX € MOXJIMBICTH 3Tii-
CHUTH OLIHKY KJIIMaTMYHHX YMOB 1 po3paxyBaTH JAeKagHy 1 J0OOBY BOAOMNOTPeOY
CLIIBCBKOTOCTIONIAPCHKUX KYJBTYP HAa BOAY Ha OCHOBI CTATUCTUYHHX AJITOPUTMIB, SKi
BKITIOYAIOTh IMiJ01p KoeDIilieHTIB 3aJIC)KHO BT O10J0TTYHUX OCOOIUBOCTEH POCIIVH.

CROPWAT 8.0 no3Bossie popmyBaTH TaOJIUII BUXiITHUX JaHUX 3 J0OOBUM Oa-
JIAHCOM IPYHTOBOI BOJIOTH, 3a0e3nedye MpOCTUil IMIOPT/EKCHOPT AaHUX 1 rpadikiB
yepe3 Oydep oOMiHy a0 TekcToBi ¢aitiin ASCII, cTBOproBaTH iHTepaKTHBHI rpadi-
KU TIOJIUBIB, SKi MOJKHA 3MIHIOBAaTH i HACTPOIOBATH 3 ypaxyBaHHIM IOTPeO KOpHC-
TyBada. [Iporpama Mae po3HIMpeHi MOXIUBOCTI IpyKy rpadiuHoi Ta nudpoBoi iH-
(hopmarii.

Ocnogne npusHadeHHs nporpamu CROPWAT nosnsirae B po3paxyHKy BOJIOIO-
Tpebu CUIBCHKOTOCIONAPCHKUX KYJIBTYp 1 CKIafaHHi rpadikiB IMOJUBIB Ha OCHOBI
JAaHWX, YBEJICHUX KOPUCTyBayeM ab0 IMIOPTOBAaHUM 3 IHINMUX Mporpam Ta 0a3 na-
HuX. [Iporpama Mo)e BCTaHOBJIIOBATH ITOKAa3HUKU BOJOCIIOKHBAHHS Ta Tpadiku
IIPOBEICHHS MOJMBIB SIK AJISL OJHI€T KyJIbTYpPH, TaK 1 AT AEKITBKOX KYJNbTYp B CiBO-
3MiHi.

Iarepdeiic mporpaMu mpeACTaBICHO YOTHPMa MOBaMHU: aHTIIICEKOIO, (ppaHIry-
3bKOI0, ICIIAHCHKOIO 1 pocitickkoro (puc. 1).
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Pucynox 1. 3o0eniwniti éuenso I'onosnozo eixna mooynie npoepamu CROPWAT 8.0

IHdopmanito 3 BHKOpPHCTAaHHS TpPOTpaMH MOXHA 3HaiTh B posaiun "Help"
("Crnpagka"), sika Mae KOHTEKCTHO-3aJIC)KHY CUCTEMY ITiIKA30K.
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Po3paxyHkH BCiX MOKa3HHUKIB, II0 BUKOPUCTOBYIOTHCS JUIS TUTAHYBaHHS 3pO-
menHs B CROPWAT 8.0, rpyHTYIOTbCS Ha METOIUYHUX pekoMeHaamisx PAO, ski
BioOpakeHi B myo6mikauii "EBamoTpaHcripanisi KyJIbTyp — peKoMeHAalii 3 po3pa-
XyHKy BononoTpebu pociun" ("Crop evapotranspiration — Guidelines for computing
crop water requirements").

JIyis BU3HAYCHHS MMOKA3HWKIB €BalloTpaHcmipalii (cepeIHb01000BOr0 BUMApo-
BYBAHHS) BUKOPUCTOBYETHCS 3arJIbHONPUIHATHI Y CBITOBIM IPaKTUIl yTOUHCHUI
metoy; [lenmana-Moiiateiita (1998), skuil TPyHTYEThCS HAa BCTAHOBICHHI IHOTO
MMOKA3HUKA 3 TIMIOTETHYHOI €TATOHHOI, MOKPUTOI POCITHHAMH MOBEPXHI UIST OKPEMHX
KalleHAapHUX TepioniB poky. [loTiM eBamoTpaHcHipalii 3 rinoOTETUYHOI eTaJOHHOL
TPaB'sTHUCTOI TIOBEPXHI MEPEPaxXOBYEThCS 3 €BANIOTPAHCITIPAIIIEIO TSI 1HIINX CUIBCh-
KOTOCTIOJIApChKUX KYJIBTYp Ha OCHOBI 010JI0TTYHUX KOC(IIlIEHTIB.

s po3paxyHKiB BHKOPUCTOBYIOTHCS METEOPOJIOTIYHI YMHHUKY, SIKi € BHU3HA-
JaJIbHUMH IS TIpOIiecy eBanoTpaHciipanii. Ile YnHHUKY, SKi BIUIMBAIOTh HA €HEp-
Tif0 MApOYTBOPEHHS i BUAANCHHS BOISHUX IapiB 3 BOTHOI, IPYHTOBOI ab0 POCIHH-
Hoi noBepxHi. OCHOBHI 3 HUX 3a AociipkeHHsMu DAO (1998) € Taxi:

»  comsauna padiayisi — TMPOIIEC eBANOTPAHCIIpaIlil BU3HAYAETHCS KUIBKICTIO
eHeprii, ska HeoOXiJHa A BUIMApOBYBaHHsS Boau. OCHOBHHUM JDKEPEIIOM CHEpTii,
3IATHUM MEPETBOPHUTHU BEIHKY KiJIbKICTh BOJH B Map, € COHAYHA pafiamis. [Toka3Hu-
KM BHUIIAPOBYBAHHS 3ajieaTh BiJl MOKAa3HWKIB HAIXOMKEHHS COHSYHOI pajiarii,
pO3TalryBaHHs B IPOCTOPI Ta KaJICHAAPHOTO CTPOKY CIIOCTCPE)KEHb;

» memnepamypa nogimps — COHSYHA pajiaiis, MOTIMHEHA aTMOC(eporo, i
TEIUIO, IO BUIPOMIHIOE BOJHA W IPYHTOBA MOBEPXHS, MiABHIIYIOTh TEMIIEPATYpy
noBiTps. Pi3WYHE TEIJI0 HABKOJHMIIHBOTO TOBITPS TEpeIae SHEPTil0 POCIUHAM Ta
ICTOTHO BIUIMBA€ Ha IHTEHCUBHICTH eBanoTpaHcmipamnii. [Ipu coHsuHii i Temtii mo-
roJii BUTpaTH BOJM HA €BallOTpaHCHipallii 3Ha4uHo Oibliie, HiXK B XMapHY 1 IPOXO0JI0-
JTHY TIOTOJTY;

»  gonocicmb nogimpsi — ockiibku eHepris CoHIA 1 TeMIrepaTypa HaBKOJIHII-
HBOT'O TOBITPS € TOJOBHUMH (pakTopaMu BIUIMBY Ha TIPOIEC €BAINOTPaHCIHIipallii,
PI3HHUIA MiX THCKOM BOJISTHOI ITapH HA MOBEPXHi, 1110 BUMIAPOBYE BOY, i B HABKOJIH-
[THHOMY TOBITpI, € BU3HAYAILHUMH YHHHHKAMH TiepeHeceHHs napy. /lo6pe 3Boso-
JKCHI TIOJIL B CYXUX apHIHHUX PETIOHAX CIIOKUBAIOTH BEIMUYE3HY KUIBKICTH BOIH 3a-
B/SIKM HAJUIMIIKY €HEprii i BUCYIIyI04Oi CHIM aTMoc(epu. Y BONOTHUX TPOMIYHHX
30HaX, HE 3Ba)XKalOYM Ha BEJMKY KUIBKICTh €HEprii, BHCOKA BOJIOTICTh MOBITPS 3HU-
JKye MoTpeOy B eBaroTpaHcIipaii. Y TakoMy CepeIOBHII MOBITPs OJU3bKE JIO Ha-
CHYCHHS TTapaMHu i MOXe HaKOIMYYBaTH MEHIIY KUIBKICTh JOJAaTKOBOI BOJAHU, TOMY
eBaroTpaHCIIipaii HUK4e, HiXK B apuIHUX perioHax;

»  weuoKicme 6impy — MpoIeC BUAAJICHHS IapH 3HAYHOIO MIpOIO 3aJIeKUThH
BiJl TypOYJIEHTHOCTI BITpPY, SIKWH NIEPEHOCUTH BEJIMKI MacH MOBITPS HaJ MOBEPXHEIO,
3 sIKOi BifIOyBaeThes mporec eBanoTpancmipaii. [1ix yac BumapoByBaHHS HaJ MIOBeE-
PXHEIO TOCTYIIOBO KOHAEHCYIOThCS BOISMHI Mapu. SIKIIo Iie MOBITPS HE IOCTIHHO
3aMiIA€ThCs OUIBII CYyXHUM, IHTEHCUBHICTh BUJAJIIEHHS BOASHOI Mapy 3HMXKYETbCS i
eBanoTpaHcIipanii ciabmurae.

Crpykrypa nporpamu CROPWAT opranizoBana y BUTJISAI 8 pi3HUX MOJIYIIB,
BKJIIOYAIOYM 5 MOAyIiB 6a3 gaHuX 1 3 po3paxyHKoBi Moayimi. JJocTyn 1o mux mMomay-
7B 31icHIOEThCs uepe3 rojoBHe MeHI0 CROPWAT a6o uepes [lanens mMomymniB,
sIKa TIOCTIHHO 3HAXOAMTHLCS Ha JiBoMy 0ot ['onoBHOTO BikHa. Lle no3Bossie Kopuc-
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TyBady JIETKO KOMOIHYBaTH Pi3Hi JIaHi PO KJIIMaT, KYJIbTYpY 1 IPYHTH IS pO3paxy-
HKY BOAONOTPeOU KyJbTyp, (opMyBaHHS rpadikiB MOJIMBIB 1 MMoJavi BOAU Ha CiBO-
3MiHY.

Monyni BBeaeHHs 1aHnXx CROPWAT ckiagaroThes 3 TAaKUX €IEMEHTIB:

1. "Knumat/ETo": BBeZieHHs aHUX MOKa3HUKiB eBanorpancmipauii (ETo) abo
METEOpOJIOTIYHHUX TMOKa3HMKIB, SIKi JO3BOJIIOTH po3paxoByBatu ETo 3a Mmetomom
[Tenmana-MoHnTeiita.

2. "Ocanku": BBEJICHHS JaHUX 3 HAJIXOJUKCHHS aTMOC(EepHHX OmajiB Ti po3pa-
XYHKY iX edeKkTUBHOCTI 3a koedinieHTom USDA.

3. "KynpTypa" (1OIb0Bi KYJIBTYPH, IO 3POLIYIOTHCS PI3HUMH CIIOCOOaMu abo
pHC, 110 BUPOILIYETHCS TPH 3aTOIUICHHI): BBEICHHS JaHUX 32 OKPEMHMH KYJIbTypa-
MU B CIBO3MiHi, CTPOKIB iX ciBOM i 30MpaHHA, BUCOTH POCIHUH, TITMOUHH MPOHHK-
HECHHS KOPEHEBOI CUTEMH Ta iH. TOKa3HHUKIB.

4. "Tlousa": BBeACHHS BOAHO-(PI3UYHUX JAHUX MPO IPYHTH, SIKI HEOOX1IHI IS
pO3paxyHKy rpagikiB MOJIUBIB.

5."Cxema pa3M. KyIbTyp': BBEJICHHSI CXEMH PO3MIILICHHS KYJIbTYp y CiBO3MIiHI
JUTSL pO3PaxXyHKY IO1avi IOJIUBHOI BOJIH.

Cripn 3a3HaunTH, 1o ¢aktuaHo moaym "Kmumat/Eto" i "Ocanku" ciyxarh He
TINBKY JUIS BBEJCHHS AAaHUX, a TAKOX JUIS PO3PAXYHKY ITOKa3HHUKIB COHSYHOI pajia-
1ii, cepeTHFO1000BOr0 BUTIAPOBYBAHHS Ta e()EKTUBHUX aTMOC(HEPHUX OTAIiB.

Monyni po3paxyaky CROPWAT:

6."TKB (TpeOGoBanust KylbTypHsI Ha BOLY)": PO3paxyHKy IOKa3HHUKIB BOJIOMOT-
pebu.

7. "T'paduk": popmyBaHHs rpadikiB BereTalliiiHAX MOJUBIB.

8. "Cxema'": po3paxyHKy Mojadi Ha ipuraiiiny cxemy, BUXOJS9M 3 KOHKPETHOT
CXEMH PO3MIlIeHHS KyJIbTYp Y CIBO3MiHAX.

[Ticist BBeJIeHHS HEOOXIIHHMX BHXIJIHUX JaHUX Y MPOTPaMHI MOAYNI BinOyBa-
€TbCSI ABTOHOMHUH €JIEKTPOHHUI PO3PaxyHOK MOJUBHUX HOPM, a TaKOX CTPOKIB i

HOPM BereTalliifHUX MOJINBIB (BI/IC. 2).
B CRoPWAT G i (e="o X
. o &
. ) Fpegux nonuea kynerypet (F=3 8 =)
S ETo o e [ Cwexspoxon
) e Nowwa [ermoxaumamson  fara o6, wowan [W05 | [00%

Eta_| Mor_[Op.nerro]ficomun] Morepw [0p. 6or.|
e I e T |
o | 17 w0

8 @ 00 s 00 00
8 | m 00 a8 00 oo
08 13 00 s0 00 oo
08 | 5 00 &1 00 00
8 7 00 11 0 0o
03 13 00 &3 00 00
09 2 00 s 00 0o
03 5 00 78 00 00
03 8 00 &3 00 00

ParnETo ain acagron Pain rynripn Pain nowo. aamnest Hara rocanxi Pain cx pasm kymTIp Poin rpacuron
untitled uniited uniied unitled 05705

Pucynox 2. 3oeuiwmniti éuenso sixkna "I pagux nonusa kynvmypor"
npoepamu CROPWAT 8.0




H 66 || Taspilicekuii HayKoBUH BicHUK Ne 84

[IporaozoBaHmii peXxUM 3pOLICHHS MOXKHA KOPEryBaTH IUISIXOM 3MiHH BHXif-
HUX TapaMeTpiB: TEMIEpaTypH i BiTHOCHOI BOJIOTOCTI MOBITPS, KUTBKOCTI OMAJIiB,
LIBUAKOCTI BITPY, TPUBAJIOCTI COHSYHOTO csiiBa. Ilicis 3MiHM 3a3HaUY€HUX MMOKa3HU-
KiB OyIyTh 3MiHIOBATHCh CTPOKH i HOPMH IIOJIUBIB IO KOXKHIH KyJIBTYpi 3pOIIyBaHOl
CIBO3MIHH.

3acrocyBanns mnporpaMmu CROPWAT 8.0 103BOJIsIE ONTHMI3YBaTH PEXHM
3pOIIEHHS], CKOPOTUTH HEMPOAYKTUBHI BUTPATH MOJHMBHOI BOJH, 3a0€3Meuye OTpH-
MaHHSI BHCOKOTO PiBHS BpPO’Kal0, HalBUIIy €KOHOMIUHY U €HEpreTHYHy e(peKTHB-
HICTB.

BucuoBku. I[Iporpava CROPWAT 8.0 mMae po3mmpeHi MOKIMBOCTI IS Ij1a-
HyBaHHS 3POIICHHSI, TO3BOJISIE ONITUMI3yBaTH HOJIUBHUM PEXHUM, CKOPOTHTH HEIPO-
IOYKTUBHI BUTPATH IIOJUBHOI BOIH, 3a0e3ledye OTPHMAaHHS BHCOKOTO PIBHS BpO-
Karo, HAUBUIIY EKOHOMIYHY i CHEPreTUYHY €()EKTHBHICTB.

BuxigHi faHi A NPOrHO3YBAaHHSA CTPOKIB 1 HOPM IOJNMBIB MOXHA O0HMpaTé
0e3rnocepeIHbO 3 TPUIIAJIIB, SKi PO3TAIlOBaHI Ha 3pOIIyBaHUX MacuBax abo 0asu
JaHUX Mepexi [HTepHer.

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

3. 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.

4. http://www.fao.org/nr/water/ETo.html

5. Pomkxo A.B. CoznaHue MHTEIpUPOBAHHON MOJEIHM arporeoleHo3a Ha MENno-
pHpOBaHHBIX 3eMJIsiX // Matep. Mexa. koH}. "HaykoeMkre TeXHOJIOTHU B Me-
muopanuu”. — M.: THY BHUNT'uM, 2005. — C. 385-389.

YOK 631.03:635.25:631.8 (477.72)

HACIHHEBA NMPOAYKTUBHICTb LIUBYNI PINYACTOI
3A TMEPECAAKOBOIO CMOCOBY BUPOLLYBAHHA
HACIHHA B YMOBAX NMIBAHA YKPAIHU

KoceHko H.I1. — k.c.-e.H., IHcmumym 3powysaHo2o 3emnepobecmea HAAH YkpaiHu

MocranoBka mpodaemu. OnHUM i3 TOJNOBHUX 3aBJaHb arpapHoOro CEKTOpa
€KOHOMIKH Ha Cy4aCHOMY €TaIl HOoro po3BUTKY € 30UTbIICHHS BUPOOHHIITBA HEOO-
X1THOT KUTBKOCTI W J0OpOi SKOCTI OBOYEBOI MPOYKIIii. BHUpimaibHUM YHHHUKOM
301IbIIEHHS] BUPOOHMIITBA OBOUIB € 3a0e3MeueHHs] BUPOOHHUKIB TOBAPHOI MPOAYKLIi
BHCOKOSIKICHUM HaciHHSAM. HaciHHeBi pociuHM 1uOyINi pim4acToi MarOTh BHUCOKY
MPOJAYKTHBHY CIPOMOXKHICTh, ajieé (PAaKTHYHHWHA pIBEHb YpPOXKAWHOCTI HACIHHS HE
nepesuinye 0,2-0,3 /ra [1]. B yMoBax CTaHOBICHHS PUHKOBHX BiTHOCHH TOCTPO






