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Agricultural University — Plovdiv, Bulgaria
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BII/IMB 3MIH TEMIIEPATYPHUX YMOB OCIHHbOI'O ITEPIOAY
MIBJIHA YKPATHU HA CTPOKM CIBEM O3UMOI IMTILEHMLII

JI.B. bauwuk, 11.0. @eokmicmos, K.0.H.
OoecbKuti 0epatcasHUll eKON02IYHULL YHIGepcumem

BriponoBx ocTaHHIX AECATHIITH HAMITHIACh OYE€BUHA TCHACHIlISA 0 3MIH
y KJIIMaTi, 30KpeMa Ha TepuTopii YKpaiHu, 110 MPU3BENO 10 30UIbIIEHHS HOro
KOHTUHEHTanbHOCTI. Lle 00yMOBMIO HEOOXIIHICTh BHUBYEHHS 3MIH IMOTOJHUX
yMOB ¥ BIJIMIOBIIHOI ONTHMI3aIlii CTPOKIB CIBOM O3UMOI MIIEHUIII, SIK TOJIOBHOT
3€pHOBOI KyJIbTYypu YKpainu [1].

Ctpoku ciBOM 03UMOi MIIEHUI[l 3HAYHOIO MIPOIO 3aJiekKaTh Bl T€HOTHUITY
COPTY, BOJIOTOCTI IPYHTY Ta TEMIEPATYPH MOBITPS. 3T1IHO JITEPATYPHUX JTAHUX
poCiIMHAM O3UMOT MIIEHUI[I €eKCTEHCUBHUX COPTIB Jisi (OpMyBaHHS BOceHU 3-4
MaroHiB KYIIIHHA Ta HaWOUIBIIOI MOPO30CTIMKOCTI Ha MIBAHI YKpaiHH
HeoOXinHO 50-65 AHIB mpH cyMi cepeaHbog060BHX Temmeparyp 575-750°C [3].
B Toif ke wac, HAWOLIBII TOMIMPEHI Cy4YacHI COPTH, aJalToBaHl 0
arpoMeTeopoJIoTiYHUX YMOB [IiBI€HHOTO periony, XapakTepHu3yrThCs BUCOKOIO
IHTEHCUBHICTIO (POTOCHMHTE3y 1 HAOyBalOTh ONTHUMAIBHOTO [JIsi TEPEe3UMIBIII
CTaHy BXKe IIPU CyMi cepeHbpoj000BuX Temmepatyp 500-550°C [2].

OcTaHHIMU pOKaMH POCIHMHM, IO TMOCIAHI B CTPOKH, PEKOMEHJIOBaHI1 SIK
«ontumanbH1» (10-25 BepecHs), BXOASTH B 3MMY HE B ONTUMAJIbHOMY CTaHi, 110
HEraTUBHO BIUIMBA€ Ha IX TMEPEe3UMIBIIO Ta MPU3BOJUTH [0 3HIKEHHS
BpokaiiHocTl. lle moB’s3aHO 3 TuUM, O Ha (HOHI 3arajbHOrO MOTEIUTIHHS
CIOCTEPIraloThCs Pi3Ki KOJMBAHHS TeMIIEpaTyp, 30KpeMa B 3UMOBHM Mepioj —
BiJI TNIMOOKUX BIJIUT A0 3HAYHOT'O 3HM)KEHHSI TEMIIEPATYPH.

Jlns mopiBHAHHS YMOB TEpIOJIB OCIHHBOI BereTallii Ta BCTAaHOBJICHHS
TPEHAIB Y 3MIHAX TEMIIEpPATypHHUX MOKa3HHUKIB OCIHHHOTO IMEpioAy Hamu Oyiu
npoananizoBani gani OI'MI] 3a nepiogu 1990-1992 pp., 2000-2002 pp., 2009-
2011 pp.

BcranoBneHo, 110 onTUMalibHA JI POCTY Ta PO3BUTKY POCIHH Cy4acHUX
COpTIB 03UMOI MIIEHUI[l CyMa CEPEeHBOI000BUX TEMIIEpaTyp B OCIHHIN Mepioj
1990-1992 pp. HakomuuyBamach 3a yMoB ciBOu 30 BepecHs i cranoBmia 558°C
(Tabn.1), a TpuBamicTh nepiony ciBOa - MPUIMHEHHs Bererauii B 1€l CTPOK
crtaHoBmia 57 nHiB (TabI.2).

3a ymoB ciB6u 30 BepecHs y 2000-2002 pp. Ha yac NPUNUHEHHS OCIHHBOT
BereTallii onTUMalibHa CyMa CepeTHbOI000BUX TEMIIEPATyp CTAaHOBUIIA 557,7°C
(Tabn.l), TpuBamicTh Tepiogy ciBOa — TPUIMHEHHS OCIHHBOI BereTailii
ctaHoBuia 54 mHi (tab6mn.2). Y mepiox 3 2009-2011 pp. onTumanbHi TOTOJHI
YMOBH BCTaHOBWJIMCS 5 JKOBTHS, MEp10J1 ciBOa - MPUMIMHEHHS BereTallii ckias 61
neHb (Tabn.2), a cyma cepeAHbOJOOOBHX TEMIEpaTyp Ha 4Yac MPUIUHEHHS
BereTawii ckrana 534,9°C (tabn.1).
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Tabmung 1 — Cyma cepeqHb01000BUX TEMIEpATyp 3a Nepiof «CiBOa-IMpUINUHEHHS
OCIHHBOI BEreTallii» POCITHH 03MMOI MIIEHHII 32 Pi3HUX CTPOKiB ciBGH, 'C

Pix JlaTa ciBon
15.09 20.09 25.09 30.09 05.10 10.10 15.10
1990 838,8 765,4 678,1 610,6 542,2 467,9 410,6
1991 807,3 723,4 643,9 555,7 469,2 384,5 315,0
1992 718,2 637,7 571,8 507,8 436,2 369,2 329,7
Cepenne 788,1 708,8 631,3 558,0 482,5 407,2 351,8
2000 803,1 719,4 654,1 597,3 526,6 462,8 405,8
2001 762,2 663,6 569,3 504,3 420,1 340,1 263,6
2002 818,5 744,1 649,9 571,5 509,0 4448 397,7
Cepenne 794,6 709,0 624,4 557,7 485,2 415,9 355,7
2009 943,8 848,7 763,4 680,4 607,1 519,6 4427
2010 929,2 835,4 760,9 665,7 6149 574,8 529.,4
2011 729,7 628,5 533,1 457,3 382,7 295,2 2427
Cepenne 867,6 770,9 685,8 601,1 534,9 463,2 404,9

Tabmuns 2 — TpuBasicTs nepiogy «ciBOa-MpUIIMHEHHS OCIHHBOI BereTauii»
POCIIMH 03UMOi MIIIEHUII 33 PI3HUX CTPOKIB CIBOM B YMOBaX 3MiHU KJIIMaTy, 110

Pix Jara ciBon
15.09 20.09 25.09 30.09 05.10 10.10 15.10
1990 78 73 68 63 58 53 48
1991 72 67 62 57 52 47 42
1992 67 62 57 52 47 42 37
Cepenne 72 67 62 57 52 47 42
2000 70 65 60 55 50 45 40
2001 61 56 51 46 41 36 31
2002 77 72 67 62 57 52 47
Cepenne 69 64 59 54 49 44 39
2009 83 78 73 68 63 58 53
2010 86 81 76 71 66 61 56
2011 73 68 63 58 53 48 43
Cepenne 81 76 71 66 61 56 51

3MIHU KJIIMaTy MNPU3BENH 10 3pOCTaHHS TEeMIepaTypHOro (oHy B OCIHHI
MICALll, 10 BHUKIMKAE I1HTEHCUBHINIE KYIIIHHS pOCIMH W Ouiblie ix
NEepPEepOCTaHHs 3a PaHHIX CTPOKIB CiBOM, ajie MO3UTHUBHO BIUIMBAE HA PO3BUTOK
pPOCIIMH TI3HIX CTPOKIB CiBOM. 3a TakuX yMOB pEKOMEHJalli, 3a SKUMHU
ONTUMAJIbBHUMH CTpoKaMu ciBOM € 10-25 BepecHs, TOLUIBHO BUKOPUCTOBYBATU
JUIIe B pa3i HU3BKOTO pPIBHS arpoTEXHIKH, KU He Ja€ MOXKIMBOCTI IS
peanizanii reHeTHYHOro MOTEHIay Cy4acHUX cOpTiB. OnTUManbHI CTPOKH
CiBOM 3a TeMmIepaTypHUMHU MOKa3HUKaMHM Ta TPHUBAIICTIO NEPIOTYy OCIHHBOI
BereTallli 3Haxonatbcst B Mexkax 30 BepecHs — 10 >xoBTHs. JlomycTUMO paHHI
MpUMNaAaoTh Ha 25 BepecHs, AOMYyCTUMO Mi3H1 — 15 KOBTHS.

1. Hsanuyx JI. I'mobGanpHOe moTerieHue s Hamero cena / JI. VBanuyk //
3epHo, 2006. — Ne2. — C. 40-45.
2. Jlumeunenxo M.A. BniuB CTpOKIB CIBOM 1 CyOJeTaJbHUX 3UMOBHUX

TeMIlepaTyp Ha BWXXHUBaHICTb Ta BpOXKAWHICTH o3uMoi mmeHuni / M.A.
JlutBunenko, C.I1. Jludgenko, B.B. [Ipy3sk // Bicauk arpapnoi Hayku: HaykoBo-
teoputuyHui KypHait Y AAH. - 2004. - Ne5. - C. 27-31.

3. Opniok A.11., I'onuapoea K.B. AnanTuBHUM 1 IPOAYKTUBHUN MOTEHI[IAIH
neHuIl. — Xepcon: Aitnanr, 2002. — 263 c.
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BUODOHEPT'ETHYECKAS OIIEHKA
HPOAYKTUBHOCTH O3UMOI'O PAIICA

K.C. bozyw, A.H. Bumuenxo, 0.2.H., npogq.
Benopyccxuti cocyoapcmeenusiil yHugepcumem

st onpeneneHus: OMOIHEPTETUYECKUX BO3MOXHOCTEH O3MMOTO parca B
aJIMUHUCTPATUBHBIX pailoHax bemapycu Obuta paspaboTaHa JUHAMUKO-
CTaTUCTUYECKasT MOJCIb W  TPEJIOKEHBl  KOMIUIEKCHBIE  IMOKa3aTellH,
XapaKTEePU3YIOIIME YPOBEHb €ro MPOAYKIIMOHHOTO M OHO’HEPTeTHYECKOTO
MOTEHIIMANa TMPU CYIIECTBYIOMEH KynbType 3emienenus. ComocTaBieHHUE
MOKa3aTeliel  IMOTCHUMAIbHOM,  JEWCTBUTEIBHOM W NPOU3BOACTBEHHOM
MPOJAYKTUBHOCTU TO3BOJISIET BBIABUT MPUPOJHBIC U XO3SHUCTBEHHBIE (PaKTOPHI,
OTpEeNEIAIoNINe HEeI000p ypoxkas B Pa3HbIX IPUPOTHO-KIUMATHUYECKUX
YCIIOBHSIX.

Teoperndeckoii OCHOBOM  METOAMKHA OIEHKH OHMOIHEPTreTUYECKOTO
MOTEHI[MAIa KPECTOIBETHBIX CEILCKOXO3SIUCTBEHHBIX KYJIBTYP SBISETCS METOJ
aHaJgu3a arpodKOJIOTMYECKOTO MOTEeHIMada JIaHAMmAa(TOB, 3aKIIOYalOIICHCs B
CHUHTE3€ KOHIICTIIUU MaKCUMaJIbHOW MPOIYKTUBHOCTH CEIbCKOXO3SHMCTBEHHBIX
KyJbTYp M JaHAMA(THO-IKOJOTHYECKOro Mmojaxoaa. MeTroauka pealin3oBaHa B
BUJIC reorpaduieckoin nH(pOpMaITMOHHOM CUCTEMBI OLICHKH
OMOZHEPreTUYECKOr0 TOTEHI[MAa KPECTOIBETHBIX CEIbCKOXO3SMCTBEHHBIX
kyneTyp (TMMC «OBIIK»), xoTOpas cocTOuT U3 Tpex OJOKOB: 0a3bl JaHHBIX,
MOJ/ICPKUBAIOIIECH COIVIACOBAHHBIM perjlaMeHT cbopa U TOCIEIyIoeH
CHeUAIU3UPOBAHHON 00paOOTKHU JaHHBIX; TUHAMHKO-CTAaTUCTUUECKON MOCIH,
BKJIIOYAIOIIEH OCHOBHBIC YpPaBHEHHS W pacyeTHbie (YHKIMHU OIpeIeTIeHUs
YaCTHBIX M MHTETPAJIbHBIX MOKa3aTeseh; CUCTeMbl HAOOPOB MPOCTPAHCTBEHHO-
pacrpeieJICHHbIX IaHHBIX U UX rpadUuecKoi BU3yaIH3alluH.

JlnHaMHKO-CTaTUCTHYECKAs MOJIeb OILICHKH MPOTYKTUBHOCTHU
KPECTOIBETHBIX  CEJIbCKOXO3IMCTBEHHBIX  KYJIbTYp  SIBIISIETCS  OCHOBHBIM
anemeHToM ['MC «OBIIK» u Bkmtouaer Tpu Osioka. IlepBbiit GJIOK COAEPKUT
(GopMynbsl pacueTa IOTEHIHMAIbHOM YypoxkaiHocTH (VY,y), OOecrnedynBacMoil
MPUXOJIOM JHEpPruu (OTOCUHTETUYECKH aKTHUBHOW paauanuu (DPAP) npu
ONTHUMAJILHOM B TEUYEHHE BETETAIMOHHOTO TEPHOJIa PEKUME KIMMATHYCCKUX
¢daxropoB. Croma BxomaTr Qopmynsl pacuera PAP (Qy), NOTEHIMAIBHOTO
kodpdunuenta mnonesHoro pAeuctBus (KIIJI) wucnonb3oBanus DAP (1),
MECAYHBIX M 3a BECh BErCTAllMOHHBIA IIEPHOJ BEIMYMH Y. Bropoi 06i0k
OMHUCBHIBAET JCHUCTBUE JIUMHUTUPYIOIIUX ¢dakTopoB. B HEro BKIIOYEHBI
aHAJUTUYECKUE BBIpOKCHUSI (PYHKIMN BIUSHUS arpoKIMMaTHYECKUX (PaKTOPOB
Ha TPOAYKTUBHOCTb KPECTOIBETHBIX  CEIBCKOXO3IUCTBEHHBIX  KYJIBTYp:
BJIQYKHOCTH IOYB Y, TEMIIEPATYPhI BO3/IyXa () U JJIS1 O3UMBIX KYJIBTYp — YCIOBUM
nepe3umMoBku  Z. Croga ke Bxomar (opMynbl pacuera JAeHCTBUTEIBHO
BO3MOXKHOU ypokaiHOCTH (VY sy), ompenenseMod VY,, M JMMHTUPYIOIUM
JeHCTBHEM KJIMMaTU4YeCKUX (haKTOpOB B TEUEHHE BereTalMoHHOro nepuoaa. K
TpeTbeMy OJIOKY OTHOCSATCS (OPMYJIBI pacuera KOMIUIEKCHBIX IOKa3aTeseit
CTENEHN HEeONaronpuATHOCTH KinMaTndeckux ycaoBudl K = (1 — V¥V, /V,,,)100,
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rae Yy — AEUCTBUTEILHO BO3MOMKHBIM U Yy~ ypOoXai NPOU3BOACTBEHHBIN,
YPOBHS HCIIONIB30BAHUS arpokiaMMaTHdeckux pecypcoB C = V/ V100,
YPOBHS pPEalM3allui arpos’KoJorndyeckoro norenuana D = V/V,,100 un
ypOBHs OMOdHepreTndeckoro noreruuana F = VY, K, rae K, — nepeBogHoin
Kod(pdULMEHT i mepecuera OMoMacChl KYJIbTYp B DHEPTETHUYECKUE €IMHUIIBI.
Tak kak MocleaHUN PACCUMTHIBAICA I OJHOTO TEeKTapa MallHW, 3HAYCHUS
kod(ppunreHTa GMOIHEPreTUIECKOTO MOTEHINAIA IEPEBOAMINCEH B TUTAKOYJIH
Ha rekTap.

HanbGonee BbicOKME moKaszaTesnn Y,y U Y5y O3UMOrO parnca IoJy4eHbl I
I0r0-3aMaIHpIX W 3amaJHbIX paioHOB MuHCKONH u ['pomHeHcKol obiacteil.
MakcumainpHble 3Ha4eHUA Y,y U Y 45y XapakTepHsl 11 HecBmxckoro (131,45 u
116,22 w/ra) n Knenkoro (124,43 u 111,7 u/ra) paiioHoB MuHCKO# 001acTu.
brnaronpusTHBIM TeMMepaTypHbIM PEXKHUMOM 3UMHETO IEepUoja B YCIOBUSX
BO3BBINICHHBIX  MECTOIOJIOKEHHM BTOPUYHO-MOPEHHBIX  JaHAmadTOB
oOBsicHAETCS M HeBbICOKHM Kodpduunent K — menee 15 %. 3HauntenbHbl A
ATUX PaiOHOB KOA((UIIMEHTH UCIOJIB30BAaHUS arpOKIMMATHUYECKUX PECYpPCOB
(20 %) u peanuzanuu arposkojorudeckoro norenmnuana (17 %).

Hanmenee OmaromnpusTHble YCIOBUS Jis BBIpAIlMBAaHUS O3UMOTO parica
oTMedaroTcsi Ha ceBepe bemapycu, 4uto oOBsicHseTcss Oojee HHU3KUM, IO
CPaBHEHHIO C OCTaJbHOW Tepputopued bemapycu, ypoBHem  KIIJ]
ucnons3oBanuss AP, a Takke Oosiee CypOBBIMU YCIOBHSIMU TEPE3UMOBKU.
VYpoenp  Y,, BO Bcex pailoHax BureOckol  obmacTm  HMKE
cpeaHepecnyoaukanckoro — ot 69,41 u/ra B [lonorkom paitone 1o 98,03 m/ra —
B OpmianckoM. ODTH XK€ paloHbl MMEIOT HauboJiee BBICOKHE IO 00JIacTH
3Ha4YeHHA Y ,y. Kodppuumenr HeOIAaronpuATHOCTH KIMMATHYECKHX YCIOBUM
sl Bcex pailoHoB Butebckoil o6mactu OBOJNBHO BBICOK — OKojJo 20 %.
KoaddunmenT peanuzainuu arpo3koiorudeckoro noreHnuana Hu3kuu (7-11 %).

PeanbHas ypoxalHOCTh parca B OOJIBIIMHCTBE aJIMUHUCTPATUBHBIX
paiionoB bemapycu B 3-6 pa3 HuXe IEHCTBUTEIBLHO BO3MOXKHOM B JaHHBIX
arpoOKJIMMAaTHYECKUX YCIOBUSX. BeposiTHO, 3HAUUTENBbHBIA Pa3pblB MEXKIY
MOKa3aTeasIMU TMPOU3BOJCTBEHHOTO YpOXKash M JIEUCTBUTEIHLHO BO3MOKHOT'O
OoOyCJIOBJIEH B OCHOBHOM arpoT€XHMYECKUMH (HAKTOpaMHu BO3JCIIBbIBAHUS
03UMOI'0  parfca, YTO TOATBEPXAaeT U  KodDODUIHUEHT  peanu3aluu
arpod’KOJIOTUYECKOTO TOTEHIIUANIa, WMEIONMUNA 3HAYUTEIBHYI0 PErHOHAIBHYIO
BapuabenbHOCTh — OT 6,93 % nns Kopmsinckoro paiiona no 23,27 % — nus
I'ponHeHCKOTO.

Haubonee mepcrekTUBHBICE 1O  TOKAa3aTel0  OHMOPHEPTreTUUECKOTO
MOTEHIIMAala PAaOHBI PACIOJOKEHBI B IOKHOW 4YacTH cTpaHbl. VX ceBepHas
IrpaHUIla  TMPAKTUYECKH  COOTBETCTBYET  CEBEpPHOW  TIpaHUIE  30HBI
1enecoobpasHoro BeipanuBanus pamca. Oxono 200 I'/[/ra MOXKHO MoJy4aTh B
HecpuxckoMm paitone, 6osee 185 I'JIxx/ ra — B ['poguenckom, bepectoBuiikom u
3eJIbBEHCKOM  paoHax. MwuHuManbHble 3HadeHusa 87 w91 I'Ixx/ra
COOTBETCTBEHHO ToiiydeHbl uisi [opomokckoro u Pocconckoro paioHOB
Butebckoit obactu.
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BIIVIMB ATPOMETEOPOJIOI'TYHUX YMOB HA PO3BUTOK
NOMyJaslIl KOJOPAJICBKOI'O ) KYKA I ®OPMYBAHHSI
BPOXKAMHOCTI KAPTOILII B YEPHITIBCBKINA OBJIACTI

B.B. Bakaosiceea, C.M. Ceudepcoka, K.2eoep.H., 00yeHm
OoecbKuti 0epatcasHUll eKON02IYHULL YHIGepcUumem

Kapromns (nat. Solanum tuberosum) — mommpeHa ciIbChbKOrOCTIOapChKa
KyJbTypa POJUHU TAaCIbOHOBUX, SIKY B HApoOJl HA3UBAIOTh «IPYTUM XJI1I00M,
OJIHA 3 HAMBAXKJIMBIIKUX MPOJOBOJIBYUX, TEXHIYHUX 1 KOPMOBUX KYJIBTYD.

Kapromis wmoxke npaBatu 100pi Bpokal Micisi pI3HUX HOMNEPETHUKIB.
Po3MmimytoTe 1i micis O3UMHUX 3€pHOBUX, 3€pHOOO00OBHX, OJHOPIYHUX 1
0aratopiuHUX TpaB, KyKypy/34 Ha CHIIOC, ITUOYI.

Kapromio 4acto pekoMeHAYIOTh AJIE MOHOKYJIBTYPHOTO BHMPOIIYBAaHHS.
[Ipore Oe33MiHHE BUPOUIYBaHHS Ha OJHOMY 1 TOMY X IOJII MPUBOJUTH [0
CWJIBHOT'O PO3BUTKY XBOPOO 1 MIKIAHHKIB, 3 SIKUMH € 3HAuHI MPOOJeMU 1 mpu
JOTPUMAHHI YepryBaHHsS KyjiabTyp. HaBiTh Ha poaiouux IpyHTax, IIpH
CUCTEMaTUYHOMY yJIOOpEHH1, BpoXKai KapTOILIl IPU MOBTOPHOMY BHPOIIYBaHHI
HeMHHYy4Ye 3MeHIyloThcss Ha 30 % 1 Ounbmie. ToMy moBepTaTu KapTOIUIIO HA
nonepeHe MICIE B CIBO3MIHI MOKHA HE paHilie HiX yepe3 3-5 pokiB.

KynbTypHa xapToris € yno0JeHo0 DK KOJIOpaIChKoro xyka. Biache 3
MepexoI0M I1I€T KOMaXy 3 TUKOI KapTOIlIi Ha KYJbTYpHY 1 IOUUHAETHCA 1CTOPIS
HOro MOUIMPEHHS SIK CUILCHKOTOCIOAAPCHKOTO MIKITHUKA. POJIb KOTOpaachKoro
’KyKa 3a CHUJIOI0 HETaTMBHOTO BIUIMBY HE MOCTYHAETHCS TAKUM HECTIPUSATIMBUM
(daxkTopam, K HEJOJIK a00 HAJIMIIOK BOJIOTH, IPYHTOBA 1 aTMOC(EpHa Mocyxa,
HEcTaya MOXUBHUX PEYOBUMH. MeXaHi3M HEraTMBHOTO BIUIMBY KOJOPAJCHKOIO
Kyka Ha (OpPMYBAaHHS BpOXKalO KapTOIUIl MOJSATa€ B 3HUIIEHHI YacTHMHU abo
BCHOTr0 (POTOCUHTETUYHOT'O TOTEHIIIAly JIMYUHKAMH 1 JOPOCIUMH OCOOMHAMH B
MpoLeci XapuyBaHHS.

Konopaacekuii KyK HaJIEKUTh 0 BUIIB 3 TOBHUM IIMKJIOM IEPETBOPEHHS.
Po3BUTOK 1MX BHJIB CYNPOBOKYETHCS MPOXOJKEHHSM YOTHPbOX (a3: sl
JUYMHKH, JIsJIedkd Ta jaopocioi dasu. IlpoTsrom cBOro 1HAWBIAYaJbHOTO
PO3BUTKY, 200 OHTOT€HEe3y, KoMaxa MPOXOJUTh JABa MEPIOU - BCEPEIUH1 UL
(emOpioHanbHUIN) 1 TiCHs BUXOAY 3 sl (mocteMOpioHansHuit). Ilicas Buxony 3
WIS B TOCTEMOPIOHATIBHUN TIEP10JT PO3BUTOK KOJIOPAACHKOIO *kyKa MPOTIKAE 3
NEepPEeTBOPEHHAM OJHIe€i (a3u B 1HIIY, @ HE € NPOCTUM 3pPOCTaHHAIM 1
30UTBIIEHHSM PO3MIpiB  Tita. Takuil TUN OHTOT€HE3y OTpPUMaB Ha3BY
MeTtamop(}o3, a00 pO3BUTOK 3 MEPETBOPECHHSIM.

3UMIBJIS  KOJIOPAJCHKOIO >KyKa NPOXOJWTh B IPYHTI B CTajii 1Maro.
YuCIeHHUMH CHOCTEPEKCHHSIMU B TMOJbOBUX 1 E€KCHEPUMEHTAIbHUX YMOBax
BCTAHOBJIEHO PO3TATHYTICTh CTPOKIB BECHSHOI MOSIBU KYKIB 3 IPYHTY, SIKi
nepe3uMyBajy, 10 MPUHHATO BBAXATH OJIHIEI0 3 XapaKTEPHUX OCOOIMBOCTEM
HIKITHUKA.
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TepMin BUXOAY JKYKIB 3 I[PYHTY Ma€ Ba)KJIUBE 010JI0TTYHE Ta TOCHOIaPChKe
3HaueHHA. B 3aneXHOCTI Bii HHOTO 3HAYHOIO MIPOIO 3HAXOJIUTHCS MOKIIUBICTD
peanizanii caMKaMH CTaT€BOro MOTEHIlialy, TPUBAIICTh MEPIOly AKTHUBHOCTI
MOJIOZMX KYKIB 1 IHTEHCUBHICTD iX BIAXOAY B Jianay3y.

Sk moxkazanu cmeriajgbHl JOCHTIAM, OCHOBHAa Maca XYyKIB BHUXOJIUTHh B
MOPIBHSAHO CTHUCII TepMiHU. CrHojydyeHud aHami3 JUHAMIKH BUXOIY JKYKIB 3
IPYHTY Ta XOAY CE€pPEeAHBOI0O0OBUX TEMIIEpaTyp MOBITPS AO3BOJISIE BCTAHOBUTH,
0 TOYaTOK BHUXOAY 30iraerbcs 3 BCTAaHOBICHHSIM CEpPEAHBOI0O0BOL
temneparypu moBiTps, Onu3pkoi g0 10°C. Takum ymHOM, IJi BHU3HAYCHHS
MOYaTKy BECHSHOT'O BUXOAY KYKIB 3 I'PYHTY MOXE BHKOPHUCTOBYBATHUCS J1aTa
CTIHKOTO Tepexoay CepelHbo000Bo1 Temmeparypu uepes 10°C, ska
BCTAHOBJIIOETHCSA 3arajbHONPUNHATAM CIOCOOOM - 32 CYMOIO MO3UTHUBHHX 1
HEraTUBHUX BIIXUJICHb.

[Ticas BUX0ay 3 3UMIBIIL MOBEAIHKA *KYKIB BU3HAYAETHCS 1X (P1310JIOTTUHUM
CTaHOM Ta YMOBaMU CEpEAOBHILA, CEpe/] AKUX BUPIIIAIbHE 3HAYEHHS HAJIEKUTD
TemriepaTypHomMy Qaktopy. Benuke 3HaueHHs IS BITHOBJICHHS aKTHBHOT
KUTTESIIBHOCTI JKYKIB Ma€ TaK0X BOJOTICTh IPYHTY, a MpU JO3pIBaHHI 1
BIJIKJIQ/IaHHI1 €1 - YMOBU Xap4uyBaHHS 1 IOBKWHA JTHS.

Ha ocHOBI KIIMaTHUYHHUX XapakTEPUCTHK 00yacTi Ta O10JOTTYHUX
0CcOOMBOCTEN KyIbTYpH OYyJIM BUKOHAaHI pO3PAaXyHKH PO3BUTKY KOJOPAICHKOIO
KyKa HaBecHI (TICIIs MePe3uMIBII) Ha TOJIAX 3 KAPTOTUICHO.

MartemMaTuyHe MOJENIOBaHHS MPOILECIB PO3BUTKY IIKIIHMKA — OJHUH 3
HaWBaXXIMBILIUX €TaIliB MPOTHO3Y BPOXKAIO CLILCHKOTOCIOAAPCHKOT KYJIbTYPH.

VY 3amaui MoOAeNIOBaHHA 3a3BUYail MPHUCYTHIA JBa AacHeKTH, MEpIIHii
MOB'I3aHUI 3 CaMUM TMPOIECOM KOHCTPYIOBAHHS MOjEJiel, 3aCHOBAaHMM Ha
BUKOPUCTAaHHI  SIK  3arajbHUX  TEOPETUYHUX, TaKk 1  KOHKPETHUX
EKCIIEpUMEHTATbHUX JaHUX, APYTUN MOJATa€e B JOCIIIKEHH] B)Ke TOOYI0BaHUX
Mojieliel 1 MOSICHEHH1 0JIepKYBaHUX Ha iX OCHOBI1 PE3YJIbTATIB.

MopentoBaHHsT SKMTTEBOTO LMKy IIKIJIHUKA TIOYMHAETHCA 3 BUXOIY
Nepe3MMyBaBIIUX KYKIB 3 TPYHTY. B SIKOCTI moyaTKy BUXOy MpUUMAETHCS J1aTa
CTIAKOTrO TIepexoy Temmepatypu nositps uyepes 10°C.

3 MOMEHTY MOYaTKy MacoBOTO BHXOAY IMaro 3 IPyHTYy 1 Jo0 #oro
3aKIHYEHHS BEJIMKE 3HAYEHHS B JMHAMINI YHUCENbHOCT! IIKIIHUKA TPaIOTh
Mirpamii >KykiB, III0 BH3HAYAIOTh IIBHJAKICTh 1 I1HTEHCHUBHICTH 3aceJICHHS
HIKITHUKOM IMOCIBIB KapTOILIi B MOTOYHOMY BereTariiHoro ce3ony. s omiHku
IHTEHCUBHOCTI MIrpamii B Iled dYac BUKOPHUCTOBYIOTHCS CTPOKOBI abo
MaKCUMaJlbH1 3HAa4Y€HHs TeMIlepaTypyd TMOBITPsA. [HTEHCHUBHICTh 1 HIBUIKICTD
3aCeNIeHHs MPOIOPIINHI YUCAy AHIB 3 CHPUATIMBUMM JUIsl TOJBOTIB XKYKIB
YMOBaMH.
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AT'POMETEOPOJIOI'TYHI YMOBMU POCTY TA PO3BUTKY
O3MOT O PIITAKY B BECHSIHO — JIITHIN ITEPIOJ BETETAIIII

H.B. Bacanamin, A.M. Ilonvosuii, 0.2eoep.H., npog.
OoecbKuti 0eparcasHUll eKON02IYHULL YHIGepcumem

PimakiBHUIITBO — JOBOJII  MOJIOAUW  HANPSIMOK y  BITYU3HSHOMY
BUPOOHUIITBI, ajie YKpaiHa mae OaraTo mpesar ajisi Horo BUpOOHUIITBA — J100pi
IPYHTH, CIPUATIUBI KJIIMAaTUYHI YMOBH, MOTEHIIaN ypoxaiHocTi. Ha 1ieit yac B
VYkpaiHi cepeiHs BpOKaWHICTh pINaKky 3HaAXOAUThCS Ha piBHI 12-15 1/ra.

O3umuii pinak — pocivHA MOMIPHOTO KJIIMAaTy, CBITJIO - Ta BOJOTOJIIOOHA.
Homy, sk i KOKHIH KyIbTypi, 32 0COGIHBOCTAME OPraHOT€HE3y, BIACTHBI CBOI
ONTUMAJIbHI 3HAYEHHS Ta 010JI0T14HI MIHIMYMH OCHOBHUX
arpoMeTeOpOJIOTIYHUX BEJIWYMH: COHSYHOI pajialii, Temia Ta BOJIOTH.
dopmyBaHHSI HaOUIBIIOT BPOXKAMHOCTI piNaKky BiAOYBA€ThCS 32 ONTHUMAJIbHUX
3HaYeHb (PAKTOPIB 30BHIIIHBOTO CEPEAOBUINA, 3HAUHY YACTKY SKMX CKJIAJAIOTh
METEOpOoJIOTTYH1 BeTMunHU. BecHsiHa BereTallis pinaky NOYMHAETHCS Yepes

10 gHiB micis mepexoay cepeaHbOA000BOI TeMmepaTrypu MOBITPS Yepes
+1,3 °C Ta rpynry 2,9 C. Uepe3 10-15 nniB HacTae cTebiiyBaHHs 1 OyTOHI3aIli,
a me uyepe3d 20-25 AHIB - [BITIHHA. Pimak HeratuBHO pearye Ha CHJIbHI
KOJMBaHHS Temmoeparypu HaBecHl. Haiikpama Ttemnepatypa nains pocTy
BeretaTuBHOT Macu 18-20°C. OntumanbHa TemMneparypa B HepioJ LBITIHHS Ta
nocturanus  22-23°C.  BecHSHO-JIITHS  BereTalis KyJIbTypu TpPHUBAE B
cepeaabomy 73-110 aaiB. O3UMMIl pilmak BUMOTJIMBHM 10 BOJIOTH.

Mereoponoriuai  ymoBu 2010 poky Oyau  CHOPUSTIMBUMHU IS
BUPOIIYBaHHA O3UMOTO pinaky. BigHOBIEHHs BereTali po3noyanoch y TpeTii
nekaai 6epesns 2010 poky y BCiX TphOX CTPOKax CIBOU IMPHU CEPeaHBOICKATHIM
Temmeparypi mositps 7,7 °C. Onazi 3a jgekaqy BHIAno BCOTO 2,3 MM, aie
3armacy MpoayKTUBHOI BOJIOTH B MeTpoBoMY mapi IpyHTy (3I11Bg.100cw) B 233 MM
3aJI0BOJIbBHWIIM To4yaToK Bereraiii. CepelHbOACKHUN AePIIUT HACHUYEHHS
noBIiTps ckiaB 2,2 MM. CepeaHbOJEKAIHE YMCIO TOJUH COHSYHOrO CsAiiBa Ha
JaTy BIAHOBJICHHS BEreTallli 03MMoro pimnaky 6,7.

Merteopomnoriuai ymosu 2011 poky Oyiu 3a0BUIBHUMU 7151 BUPOIIYBaHHS
03UMOTr0 pinaky. BinHoBiIeHHs Bereralii po3noyanoch y Apyrii aexkaal 6epe3ns
2011 poky y Bcix Tpbox cTpokax ciBOu. Tak Ha qaHy Jekany cepeIHbOJeKaIHa
Temreparypa ToBitps ckiana 4,1 °C, mpu cepemmboaekagHoMy aedinuti
HacuyeHHs moBiTps 2,1 MMm. Omangu Oynu He3Haunumu - 1,9 mm, ane B
OCHOBHOMY POCJIMHU HAaBECHI BHUKOPUCTOBYIOTH BOJIOTY, $IKYy HAKOIUYHIIA
B3UMKY. Tak 3amacu mpoayKTUBHOI Bojoru B mapi rpyHTy 0-100 cMm 3a nexamay
ctaHoBuin 243 MM. CepeaHboJieKaJHE YUCIIO F'OJANH COHSYHOIO CsAlBa HA JaTy
BIIHOBJICHHS BereTallii 03uMOoro pimaky 5,2.
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VY 2010 poui Ha MOYATOK BECHSHO-JIITHHOI Bereraiii 0iomaca pociuH Ha
1 M® JUIS PaHHBOTO, CEPEHBOTO Ta Ti3HBOr0 TEPMiHIB CiBOM CKiana BiamoBiaHO
165,2, 191,2, 20,4 r/M” a Ha KiHewp BereTalii - Bianosigao 660, 720, 578,8 r/m”

Y 2011 p. Ha [OYATOK BECHSHO-TITHBOI Beretalii 6iomaca pocius Ha 1 M°
JUIS PAaHHBOTO, CEPEHBOTO Ta IMI3HBOTO TEPMIHIB CIBOM CKjaia BiAMOBIIHO 93,
39,3 ta 24,8 F/Mz, a Ha KiHeIlb BereTalii , Jis uX cTpokiB — 328, 560, 475 r/m*

VY 2010 p. HapocTaHHA JHUCTOBOi MOBEPXHI 32 PAHHBOI'O Ta CEPEAHBOIrO
TEPMIHIB CIBOM IIPOXOJIUIIO CTPIMKO Ta AMHAMIYHO. MaKkcuMaibHa TUIoNIa JIUCTS
CriocTepirajiach BXXK€ B TPETIH JeKajl KBITHS 1 CTaHOBWJA BiAMOBITHO 7,3 Ta
7,2 M*/M?

VY 2011 pori HapocTaHHs IJIOLII JUCTOBOI MOBEPXHI MPOXOJUIIO JIEIIO
NOBUIBHIIIE. MaKCUMyM ISl pAHHBOT'O TEPMIHY CIBOM CIIOCTEPITraeThes B TPETIid
JeKaIl KBITHSI, a JJIsl CEPEIHbOTO Ta MI3HLOTO B MepIIiil nexkasl TpaBHs. [lnoma
K JIUCTS y JIaHii JeKaji CTaHOBUTH 3,7 M2/M2; 2,7 Mz/Mz; 1,7 M /M BIZIIOB1IHO.

VY 2010 poui pizkuii cian Y1/@ crioctepiraeThecs B MEpIIid eKaal TpaBHS,
B siky cyma onaaiB Ta 3[1Bg g0y Oynu HaiimMeHmumu (2,4 MM Ta 150 Mm) npu
ONTUMaNbHIN cepeanponekanuiii Temmeparypi (16 °C) ans mporo mepioy.
3poctanns Y11® npunanae Ha 3-Ti0 AeKaay TpaBHS 3 MAKCUMAJIbHOIO KUIBKICTIO
OMaJiB Ta ONTUMAIbHUM TemmepaTypuuM pexumom (18,8 °C) i craHoBHTH
7,3 r/M>nexany (paHuiif), 6,6 r/(M>gex) (cepenmiit) Ta mmi3HiH TepMmiH —
7,1 t/(m* -1ex).Y mepri nexaan Bereramii 2011 poky y BCiX TphOX BHITagKax
TakoX, Ak 1 B 2010 potii, criocTepiraeTbesi IHTEHCUBHE 3pocTanna YI1D. Pi3kuii
il criaj BinOyBa€eThCs B TPETIH JIeKail KBITHA 3@ paXyHOK HE3HAUHUX OMaaiB
(0,6 mm). 3poctranna YII® mnpumnanae Ha Apyry JAeKagy TpaBHs, KOJU ILIOIIA
JIUCTS JICIO 3MEHIIYEThCS Yepe3 BIIMUpaAHHS JHUCTKIB HUXKHIX spyciB. B 1eit
nepioa Bumanae Oiunplie omaniB (4,9 mMMm), a cepeaHBOJACKAIHA TeMmIlepaTypa
noBiTpss ckianae 17,0 °C. Haii6inem BucOKi 3HaueHHs YIIP CTAHOBIATH
4,3 r/(M*aex) (pammiit), 5,3 r/(m>mex) (cepemHiil) Ta mi3Hifi TepmiH —
6,6 r/(M*-1eK).

Bcranomneno, mo meteoposioriudi ymoBu 2010 poky Oynum kpammu 3a
BOJHO-TEMIIEPATYPHUM DPEKHUMOM, OCBITJIICHHSAM [JIs BUPOIIYBAHHS O3MMOIO
pinaky, Hik y 2011. HallGunpmmii cepeaHpoiekaAHUN MPUPICT cyxoi Gilomacu
3aiKCOBaHO Ha BapiaHTaX PAHHBOIO 1 CEPEAHBOrO0 TEPMIHIB CIBOM y 000X
JIOCHIAHUX POKIB y (a3i LBITIHHA — YTBOPEHHsI CTPYYKiB. PocnuHu X Mi3HIX
TEPMIHIB CIBOM LHMX POKIB CIOCTEPEKEHb, HAKOMUYYBAJIM MEHIIY KUIbKICTh
O6ioMacu 1 MOBUIBHIIIE. YPOXKANHICTh 3HAXOAUTHCS B MPSIMIN 3aJIEKHOCTI BiJl
YUCTOI MPOJYKTUBHOCTI (DOTOCUHTE3Y. Y Mepull IeKaJau Bererauii y BCIX TPbOX
BUMaAKax croctepiraerbcsi 3poctanHs YIID. [lami, 31 30UIbLIEHHSIM IUIONII
mucts, YI[1D nmomiTHO 3MEHIYEThCS, @ HA KIHEIlb BEreTallli e 1110 30UIbIIY€eThCS
3a paXyHOK JOCTaTHBOI BOJIOr03a0€3MeYeHOCTI MOCIBIB Ta 3MEHILICHHS JINCTOBOT
MOBEPXHI y 3B'SI3KYy 3 BIAMUpaHHAM JiucTa. HaliBuii Bpokai 3aranbpHoi 6iomMacu
Ta 3epHa OTPUMAHO MPHU PAHHBOMY Ta CEPEIHbOMY CTPOKax CIBOM, 3a SKUX
(dbopmyBanach MakCUMalbHa TUIOMIA JIUCTS.
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OCOBEHHOCTHA ®OPMHUPOBAHUA NIOTEHIUAJIBHBIX
YPOXAEB KYKYPY3bI B PA3JIMYHBIX OBJACTSAX YKPAUHDBI

I'amaton A., Borveau O.B., k. 2eoep. H., Ooy.
Ooecckutl 20cy0apCmeeH bl IKOJOSUYECKUL YHUBEPCUMem

B ocHOBe  mporpamMMupoBaHUSI =~ YypOXKaeB  JEXKHUT  TpeOOBaHHE
yIIOBJIETBOPEHUS MOTPEOHOCTE pacTeHUIl B )KM3HEHHO BAXKHBIX pecypcax s
MOJIyYEHUs  3aJaHHOTrO  ypoxkas. JIOTMYHBIM  CIEACTBUEM  NPHUHIMIIA
MaKCUMAJIbHOM MPOAYKTUBHOCTH U COOTBETCTBHSI YCJIOBUH  SIBIIAETCS
npeanoxenuslidi  X.I'. Toomunrom [l] m B panpHeimeM pa3Butblii A.H.
IToneBbIM [2] METOZ ATAIOHHBIX YPOKAEB, KOTOPBIM paccMaTPUBAET Pa3IMYHbIC
KaTeropuu ypoxkalHocTu. OCHOBHOM SIBIISIETCS MOTEHIMAIbHASA YPOKAWHOCTH
(ITY), T.e. ypoxkallHOCTb cOpTa B HACAIBHBIX YCJIOBHUSX, KOTOpas
oOycnaBnuBaeTcsi npuxogoMm ©OAP u OUONOrMYECKUMU OCOOECHHOCTSIMHU
CEIBCKOXO3MCTBEHHBIX KYIBTYP.

OcTaHOBHMCSI Ha XapaKTEPUCTUKE MOTEHUHAIBHBIX YPOKAEB Ha IpUMEpPE
TaKOM BAXKHOM 111 Y KparHbI CEJIbCKOXO035IMCTBEHHOMN KYJIBTYPHI - KYKYPY3bl.

Kak cnenyer u3 onpenenenus [1Y, oH onpeaenseTcs TONbKO MPUXOIAIIEH
CyMMapHON paauanueld MU UHTEHCUBHOCTRIO {DAP B moceBe, a Takke
XapaKTEpUCTUKAMHU  caMOMl  KyJIbTypbl. MBI  paccMOTpenu  JTUHAMUKY
dbopmupoBanusi npupoctoB [IY nHa Teppuropun JIbBoBckoii u Opnecckoi
oOnacTeil.

HNunamuka npupoctoB [1Y Ha Tepputopun JIbBOBCKOM 00acTu mpuBeaeHa
Ha pucyHke 1. Kak BuaHO W3 3TuX AaHHBIX, npupocThl [IY B Havaie nmepuona
Beretanuu (1-2 nekaanl BereTanuu) Ha0moaamuch B npenenax 150-200 r/m?nexk.
Or pgexkanel K JAekajge HaOmiogaercss yBenuueHue npupoctoB IIY, wu
MAaKCUMAJIBHBIX 3HAYEHUN OHHU JOCTUTalOT B IIECTYHD U CEABMYIO JI€KaJbl
Beretaiuu. B astor mepuon npupoctsl IIY cocrtaBnstor 290-330 r/m*nek.
Haunnas ¢ BocbMoO#l nekaasl npupocThl [IY mocTeneHHO yMEHbIIAKOTCS, U B
nocaeanne ase aexanpl (11-12 mekaabl) OHU COCTaBIAIOT Beero 95-125 r/m? nex.
Takas nuHamMuka oOyClIOBJI€HAa W3MEHEHHMEM WHTEHCUBHOCTH ()OTOCHHTE3a B
T€YeHUe BereTalMy, YTO CBA3AHO C OHOJOTMYECKUMU OCOOEHHOCTIMHU
KyJbTYpbl, U HMHTEHCHUBHOCTBIO NorioumeHHoN pacteHusMu DAP. Xopomio
U3BECTHO, 4YTO MaKCHUMyM  HMHTEHCHUBHOCTH  (POTOCHMHTE3a  KYKYpY3bl
HaOMIoaeTcsl B CepeAuHe BEreTalud B NEPHUOJ] BBHIMETHIBAHUS METEIKH —
uBereHus. Kak BUIHO Ha pUCyHKE 1, 3TOT nepuoja NMPUXOAUTCSA Ha IATYIO U
CeIbMYIO JIeKasbl, Koraa npupocthl [TY nocturarot 3nauennii 280-330 r/m? Aek.
YpoBeHb MHTEHCUBHOCTM () TEYEHUE NEPBBIX CEMH JAEKAA NPAKTUYECKU HE
MEHSUICS W Haxoawics B mpenenax 435-455 kan/cm?cyt. HaunmHast ¢ BOoCcbMO
JeKaabl OHAa CHWKajJach M B TIOCIEIHHME JABE JAEKaabl cocTaBisuia 292-264
KaJI/CM?CYT.
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Puc. 1 — Jlunamuka npupoctoB IIY kykypy3sl (I/mM?) B 3aBUCUMOCTH OT
cymmapHoi paauaruu Q (xan/cm? cyT) (JIbBoBckast 06acTh)

Takoit xe rpaduxk auHamuku mnpupocta I[IY ObT mOCTpoeH s
tepputopun  Opecckoil obmactu. 3mech Mbl  HAOMIOJANM  AHAJIOTMUYHYIO
CUTYyalMI0, OIHAKO 3HaueHus npupocta 1Y u uareHcuBHOCTH Q B 3TOM Cityyae
OB HECKOJIBKO BBILIIE.

O000111eHHBIE [IOKa3aTenun arpoMeTEOPOJIOTNYECKUX YCJIOBUM
dbopMHpoBaHUs ypoxasi KyKypy3bl IIpeCTaBiIeHbI B Ta0nuie 1.

Tabnuua 1 — OO06IIeHHBIE 32 BEreTalMOHHBIA MEPUOJ XapaKTEPUCTUKH
arpodKOJIOTHYECKHUX YCIOBHIA (POPMHUPOBAHUS YPOKAWHOCTH

JIbBOBCKas Onecckas
Ilokazarens
001J1. 001J1.

[MoTeHUIMaNbHBIN ypo>1<2a1/1 2613 1895

(Bcst cyxast Macca), /M

ITY 3epna 14% Bnaru, 1/ra 113,2 125.4

2

Cymma CD%;P (xan/cm™) 3a 25 30,0
BETeTallMOHHBINA TTEPUO]T

[IpoaomKUTENBHOCTh TIEPUOIA 121 119
(z1Hn)

Takum oOpazoMm, mockonbKy mnpupoctsl [1Y Ha Teppuropuu JIbBOBCKOIA
00JlacTh HECKOJbKO MeHble npupoctoB 1Y B Omecckoil, COOTBETCTBEHHO, U
KOHEYHBIH ypoxkail cyxoil Oumomacchl KyKypy3bl M 3€pHa  CTaHJIAapTHOM
BJIQ)KHOCTH BO JIBBOBCKOM 001acTH MeHbIIE, ueM B O1eCCKOiA.

Jluteparypa:
1. Toomunr X.I'. Dkomoruyeckue NPUHIUNBI MAKCUMAIbHONW MPOJAYKTUBHOCTH
noceBoB. — JI.: 'mapomereonsaart, 1984. — 264 c.
2. lloneBoit A.H. IlpukiiaiHO€ MOJEIUPOBAHHE U IMPOTHO3UPOBAHUE
NpoAYyKTUBHOCTH noceBOB. — JI.: 'mnpomereonsnar, 1988. — 319 c.
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JOCBIA BUKOPUCTAHHA ABTOMATUYHHUX BUMIPIOBAYIB
TEMIIEPATYPU IOBEPXHI IPYHTY HA METEOCTAHIIII KUIB 3A
BECHSIHUHM ITEPIOJ 2012 POKY

L B. I'epacumenko, acnipaum
Yrpaincokuii Hayko80-00cnionuil 2iopomemeopono2ivHul iIHCIMUmym

JUis  TmOKpallleHHs SKOCTI pe3yJbTaTiB BHUMIPIOBAaHHS TeMIepaTypu
MOBEPXHI I'PYHTY MPOINOHYETHCS BUKOPUCTAHHS ABTOMATHYHUX BHUMIPIOBAYiB
TeMIlepaTypu TMOBITPS. AJjie BIPOBAXKCHHS aBTOMAaTUYHUX BHUMIPIOBaUiB
TeMIIepaTypyd TMOBEpPXHI TIPYHTY MOXKYTb TPU3BECTH [JO CIOTBOPEHHS
OJTHOP1IHOCTI ICHYIOUUX PAJIIB CIIOCTEPEKEHbD, K1 MAIOTh CY0’ €KTUBHI MOMUIIKH
CIIOCTEpPIraviB, OCKUIbKM aBTOMATHUYHI BHUMIPIOBa4l BUIbHI BiJ TOMUJIOK
crocTepiradiB, a TaK0X BHUKIIOYAIOTh TOPYIIEHHS METOJUK BUKOHAHHS
BUMIpPIOBaHb Ta HEJIOTPUMAHHS CTPOKIB CIIOCTEPEKEHb. TOMY akTyaJlbHUM €
MPOBEJICHHS TMOPIBHSHHS pE3yJbTaTiB BUMIPIOBaHb TEMIEpPaTypu MOBEPXHI
IPYHTY MK TPAIUIIHHUMU BUMIPIOBaJIbHUMHU 3aCO0aMH Ta aBTOMAaTUYHUMH.

Ha cporogHimHii JOeHb CIOCTEPEKEHHS 3a TEMIEPaTyporo IMOBEPXHI
IPYHTY Ha METEOPOJIOTTYHUX CTaHIIAX YKpaiHU BEAyThCs 3a JAOMNOMOTOIO
MeTeopoJioriyHuX TepmomeTpiB TM1-1, TM1-2, TM2-1, TM3-1, TM3-2 [1].

BumiproBanns nposoamiucs Ha OI'MC Kuis, sxa 06s1ajHaHa KOMIIEKCOM
BUMIpIOBaIbHUM MeTeoposioriunuM AMC «Meteoy», SIKMil BIPOBAIKEHUH Y
rizpomeTcityx61 Ykpainu. B kommiekci B IKOCTI IEPBUHHOI'O BUMIPIOBAIBHOTO
NEePEeTBOPIOBaYa  3aCTOCOBYETHCSI TEPMOMETpP OMOPY JUJIi  BUMIPIOBAHHS
TeMIiepaTypu MOBEpXHi IpyHTY. [Ipu mpoBeneHHI BUMIpIOBaHb aBTOMATHYHHUI
BHUMIpIOBaY TEMIIEpaTypy MOBEPXHI IPYHTY Ta TEPMOMETP OyJid pO3MIllIEHH] Ha
OrOJIEHIN TUTSTHIN 1 BCTAHOBJIEH] 3T1IHO MpaBuI HACTaHOBU
r1IPOMETEOPOIIOTTYHUM CTAHIIISAM 1 TocTtaMm [1].

byno po3paxoBaHO KUIBKICTh BHUIAJKIB 3a MICSIb KOJU PIZHUILA
pe3yNIbTAaTIB BUMIPIOBAaHb B METEOPOJIOTIYHUN CTPOK NEpeBUIIyBana 3adaHi
nomyctuMi 3HaueHHs (gomycku). Lli 3HaueHHs Oynu BUOpaHi 3 BpaxyBaHHAM
noxuboK 3aco0iB BHUMIPIOBAHHS, SIKI BHKOPUCTOBYBaIHCh. JIJIsi CTPOKOBOI
TeMIlepaTypu NOBEPXHI IPYHTY Aomyck ckiuaB £1 °C [2].

[lopiBHIOBaJIUCS CTPOKOBI 3HAYEHHS TEMIIEpAaTypu IIOBEPXHI IPYHTY,
CTPOKOB1 3HaUY€HHS aBTOMAaTUYHOIO BHMIiproBaya oOupanucs 3a 15 XBWIMH A0
METEOpPOJIOTIYHOrO0  CTPOKy. Jljii MOpIBHSHHSA  pe3yibTaTiB  BUMIPIOBaHb
BUKOPUCTOBYBAJIMCS  JIaHI  PE3yJIbTaTiB  BUMIPIOBAaHHS  aBTOMATUYHOIO
BUMIpIOBaya 3 0a3 JaHUX aBTOMATHU30BAHOTO BHUMIPIOBAJIBHOIO KOMILIEKCY, a
JaHl TpaJulIMHUX CIOCTEpeX eHb OyIu OTpUMaHl 3 KOAYyBaHb (mepdopairiil)
PEXKUMHOI MeTeopoioriuHoi iHpopMaiii ctaniii. [TopiBHAHHA TpoOBOAMINUCS Y
BecHsaHMM niepioa 2012 poky, pe3ynbTaTtu HaBeneHi B Tabnuisax 1 — 2.
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Tadauns 1. Cepeani MicAYHI 3HAYEHHS TEeMIIEPATYPH NOBEPXHI IPYHTY
Ta po30ixxHocTi OI'MC KuiB 3a BecHssuunii nepiox 2012 poxy

Temnepatypa Temnepatypa Kinbkicth
MOBEPXHI IPYHTY | MOBEPXHI po301KHOCTEN

Micsip CEPCAH 34 | IpyHTY Pos6ixmicTs | © PorOBHX
MICSILIb 1o | cepeHs  3a 3HaY€Hb OUIBIINX
aBTOMAaTUYHOMY | MICSIb IO 3a£1°C
JNaTYUKY TM3

bepesennb 1.4 1.2 0.2 17

KBiTenn 13.1 13.0 0.1

TpaBeHb 22.2 22.1 0.1 3

Tadauns 2. CepeaHi qeKkaaHi 3HAYEHHS TeMIIEPATYPH OBEPXHI IPYHTY
Ta po30ixxHocTi OI'MC KuiB 3a BecHssnuii nepiox 2012 poky

Temneparypa
; Temneparypa
) MOBEPXHI  IPYHTY i .

Micsib MOBEpPXHI  IPyHTY | PO301kKHICTD

110 aBTOMaTUYHOMY

o TM3

JTATYUKY
bepesens I nekana -3.7 -4.1 04
bepesens Il nekana | 2.4 2.4 0.0
bepesens III nekana | 5.2 5.1 0.1
Ksitrens | nekana 8.1 7.9 0.2
Ksitrens II nekana 11.9 11.7 0.2
Ksirens 111 nexana 19.6 19.6 0.0
TpaBens | nekana 22.4 22.4 0.1
Tpasens Il nexana 20.7 20.7 0.0
Tpasens III nexana | 23.5 23.5 0.0

[lin wyac aHamizy TNOPIBHSAHB pe3yJbTaTIB BUMIPIOBaHb OTPUMaHUX
TPaAUIIHHUM CIIOCOOOM Ta aBTOMATHYHUX BUMIpIOBauiB, OyJ0 BHUSBICHO, IO
PO301KHOCTI B OCHOBHOMY He mepeBullytoTh 0.2 °C y ocepeTHEHH1 3a MICsIlb, a
cepenaHi JaekamHi pesyiabrath mnopiBHAIHb — 0.4 °C, mnpu BCTaHOBJICHIN
nonyctumid  po30ikHOCcTi g0 1 °C. PoO30GDKHOCTI CTPOKOBUX 3HAuYCHb
TeMIlepaTypHu MOBEPXHI IPYHTY MOB’s3aHi 3 PI3HOI0 IHEPUIMHICTIO MPUIAIIB Ta
Ccy0’€KTUBHUM (aKTOpOM, SIKUH OOYMOBIIIOETHCS HEIOTPUMAHHSIM IPaBUII
BCTAHOBJICHHS! BUMIPIOBAYiB HA MTOBEPXHI IPYHTY.

Jlirepartypa:
1. HacranoBa rizpoMeTeopoioriyHuM cTaHIisaM 1 moctam, 2011, Bum. 3 4. 1,
Jlep>kaBHa riipoMmereoposioriyia ciyxoa — Kuis.
2. PyxoBOICTBO 1O METEOPOJIOTMUYECKHM MpubopaM H MeToJam
Habmoaenuii. — BMO, 1996, Ne 8. - 6-¢ n3n. — JKeHesa.
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AHAJIN3 TAPAMETPOB MOJIEJIM ITPOAYKTUBHOCTHU
BUHOI'PAJIA 11O PE3YJIBTATAM ITOJIEBOI'O OIIBITA 2012 TOAA

T.C. Kuzaitno, acn., I'.B. Jlawenxo, 0. 2eoep. H., 0oy.
HHI] « Uncmumym eunoepaoapcmea u eunooenus um. B.E. Tauposay

dopMHUpOBaHUE TMPOAYKTUBHOCTH PACTUTEIBHBIX CHUCTEM OIpPEACIsIeTCs
WHTEHCUBHOCThIO  (POTOCHMHTE3a, TMOJ KOTOpPOW NPUHUMAIOT BEIUYUHY
razoooMena CO; WM €ro SHEPreTHYeCKOro 3KBUBAJICHTA B BHJIE MPUPOCTA
Oouomaccel.  HaumbGonpmas  BenuyMHA  TPOJYKTUBHOCTH  OOYCIIOBIIEHA
MakcuMasibHbIM KITJ[ ycBOeHUs pacTeHHEM COJIHEUHOW paJHualliy U 3aBUCUT OT
WHTEHCUBHOCTH (OTOCHMHTE3a U ONTUMAJIBHOW (YHKIIMH B3aUMOCBSI3U
dboTocuHTe3a W  JbIXaHHSA. MareMaTH4ecKoe BBIPAXKEHHE CYMMapHOTO
razooomena CO; (no Toomunry X.I".) MOXeT OBITh PEICTABICHO B BUIE

Lyt,

D (Ly,0) = [ [[@, (L,5) - R(L, O ML,

0 ¢
rne D.(L,t) - cymmapueii razooomen CO, arponenosza; @ (L,t) -
WHTEHCUBHOCTH (hoTocuHTe3a; R(L,?) - 3aTpaThl Ha JABIXaHHE.

Lenbto paboThI SBISETCS UCCIEA0BAHNUE BIHMSHUS arpOMETEOPOJIOTMUECKUX
yCIOBUM Ha MHTEHCUBHOCTH ()OTOCHHTE3a HOBBIX COPTOB BUHOrpaaa PyOun
TaupoBckuit u 3arpeir. KonnuecTBeHHass OIleHKa MPOLECCOB  Oyner
0a3upoBaThCsl HAa MPOBEICHUU UYMCIECHHOTO HKCIIEPUMEHTA C UCIOJIb30BAaHUEM
MaTE€MaTUYEeCKOro amnmapara M I0JIEBOIO SKCHEPUMEHTa JUIsl YTOUYHEHHUS
napameTpoB MOJIEIIH.

Poct, pa3BuTME W  TPOAYKTUBHOCTHh  BHHOIpPajga  3aBUCUT  OT
arpoMeTEe0pOJIOTHYECKUX YCIIOBHI MPOM3pACTaHUsl KOHKpeTHOro roaa. B 2012
rogy ¢ ampenss mno uioHb Ha 6aze HHII «WuctutyTa BuUHOrpamapcta u
BuHoaenus uMm. B.E. TaupoBay Hamu mnpoBOAMIUCH (DEHOJOTUYECKUE W
METEOpOJIOTHYECKUE  HAONIOJCHHS 3a HUCCIEAYEMbIMH COPTaAMH BHHOIpPAJa
(Pyoun Tauposckuit u 3arpeit). B tabn. 1 mpencraBieHsl JaThl HACTYIUICHUS
deHonornueckux a3z HccleayeMbIX COPTOB BUHOrpaaa. M3 TaGauisl BUAHO,
YTO Hayajgo cokojBikeHus B 2012 rony y BUHOTpaJa HauyMHAETCS B MEPBOI
nekane ampens, «Pyoun» - 6.04, «3arpeit» - 4.04. B Hayane TpeThel IeKaIbI
anpens (24.04) y «3arpess» u B koHue (27.04) y «Pybuna» 3aduxcupoBanu
pacriyckanue Tmodek. B Hawane mnepBodt gekaasl mas  (2.05 u 4.05,
COOTBETCTBEHHO) OTMETHJIM OO0pa3oBaHuE COLBETUH. B KOHIlE BTOpOI AeKajbl
Mas y «3arpes» U B Hauyane TpeThedl y «PyOuna TampoBckoro» Hauyaiaoch
userenue. K konmy nepBoit nekaasl utons (8.06 u 10.06) y obGoux coptos
MEPHUO]] IBETEHUS 3aKOHYMJIICS.

bbu1  mpoBeneH CpaBHUTENbHBIA aHAIU3 HACTYIUICHUS OCHOBHBIX
dbenonornueckux ¢a3z (pacnyckaHWe MOYEK U HAdaJio IBETCHUS) IO CPEIHUM
MHOTOJICTHUM JaHHBIM M 3a 2012 rox (tabn. 1). CimemyeT OTMETHTBH, YTO
pacnyckanue mnodek B 2012 romy y copra «3arpei» HaCTyNmWjio NOYTH Ha
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Hejeno mno3aHee, y «PyOuna» Ha nenbp pasblie. Hawano uBerenus y
Ha0JII0/IaeMbIX COPTOB B HCCIIEAYyeMOM Toay oTMmedaeTcs Ha 13 u 16 mHeit
paHbllle, COOTBETCTBEHHO.

Tabmuua 1 — Jlatel HacTymieHus (eHosornyeckux (a3 TEXHUYECKUX
COPTOB BUHOTpaJa
®da3bl pa3BUTHUS
Copra Hauano Pacmyckanme OO0pa3oBanue Hauano Kownert
COKOJIBMIKCHU S oYeK COLIBETHH IIBETCHUSA IIBETCHUSA
2012 ron
PyOun 06.04 27.04 04.05 22.05 10.06
3arpeii 04.04 24.04 02.05 19.05 08.06
Cpennrie MHOTOJICTHHE
Pybun 28.04 7.06
3arpeii 18.04 2.06
Temnio — HeoThemieMmblii (AKTOp OHTOrE€He3a BBICIIUX PACTEHUM

(KopoBun A.N.). AHanu3upys TeMIEpaTypHbId pEXUM BEreTallMOHHOTO
IIEpUOJA - «PACIlyCKaHHUE ITOYEK — HAyajo LBETCHHUS» B HUCCIEAYEMOM IoOAy,
MOXHO KOHCTaTHUPOBaTh (paKT BBICOKOTO TeMIepaTypHOro ()oHa B CpaBHEHUH
co cpeanuM MHorojieTHUM (puc. 1). Tak B TpeThell nekane ampesns CpeaHss
TeMreparypa Bo3ayxa Obulia Ha 6 °C Bbime CpelHEM MHOTOJIETHEW. B mepBoi

nekane uroHsa - Ha 10 °C. Bo BTOPOM JIeKaJIe UIOHS Ha 5 oC.
TCp, OC 25

20 /\
\

10 ///

_ 0

1 2 3 4 5 6
—@— tremnepaTtypa 2012 roa == cpeaHsAs MHOroneTHsis TemnepaTtypa ACKalbl

Puc. 1 — Ilunamuka cpegHei 1eKagHoN TeMrepaTypbl BO3yXa C anpes Mo Mail.

HHII «ucTuryTta BUHOMpagapemsa v BuHoneyst . B.E. Tanposay». Onecca.
OnHyM M3 OCHOBHBIX TapamMeTpoB, B pa3pabaThiBaeMOil MaTeMaTHYECKOU

MOJIENId TPOAYKTUBHOCTH M KadecTBa YpoKas BUHOIpaJa, SIBISIETCS CyMMa
3G (PEeKTUBHBIX TeMIEpaTyp, XapakTepu3yrolas pocT U pa3BUTUE KYJIbTYphl Ha
HCCIENyEMON TeppuUTOpUr. B  Xome »KCrnepuMeHTa 2012 roma ObuUIH
paccuMTaHbl CyMMbl 3(PQEKTUBHBIX TeMIepaTyp 3a MEpUOJl «paclyCKaHHe
noyek — Hayaso 1BeteHus». Cymma 3¢ (peKTUBHBIX TeMIepaTyp:

> y copra Py6un Tamposckuii - 259 °C;

> y copra 3arpeii — 254 °C.

3a aHAJOTWYHBIM MEPUOJ CPEAHsSISI MHOTOJETHAS cymMMa 3(h(EKTUBHBIX
temmeparyp cocrasisier 284°C i 229°C, coOTBETCTBEHHO.
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OIIEHKA ®OPMUPOBAHMSI IOTEHIMAJIBHOT'O YPOXKAS
O3UMOI1 MIIEHULBI B OJIECCKOM OBJIACTH

A.B. Heanoesa, E.JI.Kueaiino, k. ceoep. H., 0oy.
Ooecckutl 20Cy0apCcmeeH bl IKOJI0SUYECKUL YHUBEPCUMe

B n3yyeHnu Takoro Ci0KHOTO SIBJICHUS, KAKUM SIBJISICTCS MPOAYKIIMOHHBIN
polecc, BaXXHEHIIMM 3BEHOM CHCTEMbI IOYBa-pacTeHue-aTMocdepa ObUIo U
ocTaercss pacTeHue. Mexay TeM €ero 3HEpPreTUYeCKUe B3aUMOCBA3U C
JyYUCTOW SHEpPruei, OCHOBHBIE 3aBUCUMOCTHU IpouieccoB oT DAP eme naneko
HE BbLICHEHbL. VIMEHHO IMO3TOMY B KOHLE [JBAaJUATOrO0 CTOJIETUS B
arpoMeTeopoSIOTHH CPOPMHUPOBAIOCH HOBOE HAIpPABJICHHE HCCIEIOBAaHUM, B
KOTOPBIX MEXaHU3MbI IPOIYKTUBHOCTU U YPOKAWHOCTH ITIOCEBOB PACKPBIBAOTCS
Ha OCHOBE OLICHKH PECYPCOB M MyTEH UCTIOJIB30BaHUS JTYUYUCTON sHEpruu|3].

[Ipu pa3paboTke NPUHIUMIIOB MAaKCUMAJIbHOTO HCMONb30BaHUI DAP wu
IIPOIPAMMHUPOBAHHUS YPOKAUHOCTU IOCEBOB CEIBCKOXO3AUCTBEHHBIX KYJIBTYD,
IIPEXJIe BCEro, CIEAYyeT YTOYHUTh 3HAYCHUE TEOPETUUYECKH MAaKCUMAJIBHO
BO3MOYKHOI'O YpO’Kasi UHBIMU CJIOBAMM IIOTEHIIMAJIBHOI'O YPOKasl.

IToreHnManbHbli  ypoXKal KyJbTYPHBIX PACTEHUM 3aBHUCUT TJIaBHBIM
o0pa3oM OT TOro, Kakoe KOJMYECTBO COJIHEYHOTO CBETa IOCTYMaeT Ha
MOACTUJIAIOLIYI0 IMOBEPXHOCTh. 3HAUYUTENBHOE BIMSHHAE OKa3blBacT Ha
ITOTEHIIUAJBbHYIO ITPOAYKTUBHOCTD ITIOKA3aTEb KOJMYECTBA IACMYPHBIX U SICHBIX
JTHEW B TEUYCHUE BETETALUU.

IToreHnmanbHblii ypoKal 3a JA€Kaay OIPEAEsieTCs B 3aBUCUMOCTU OT
uHTeHCUBHOCTH DPAP 1 Ouosiormueckux OCOOCHHOCTEH KYJIBTYpPhl C YYETOM
M3MEHEHUs CIOCOOHOCTEN pacTeHn K (POTOCHHTE3y B TeueHue Bereranui [1,2]

APV —q/ n'Qé.)APde
At ’ q ’

o o 2
Tac - IPUPOCT MOTCHIOUAIIBHOU YPOXKAWMHOCTU 3a ACKANY, /M )

Qs - OHTOrCHETHYECKas Kpusas porocuHTesa, oTH. el.; 77- KIIJ mocesos, %;

2 .
Q,4p- nHTEHCUBHOCTD D AP, KKan/cM”; g- KaJIIOpUHHOCTD, KJ[K/T.

B paborte uccneayercs NOTEHIMAIbHBIA YpOXKail O3UMOM MIIEHUIBI,
BbIpalllMBaeMOM B  KIUMarthuyeckux  ycioBusx  Opjecckoit  oOrjacTw.
PaccmarpuBaetcs mepuoa OHTOTE€HE3a O3MMOM MIIEHUIbI OT BO300HOBIICHUS
BEreTalMH J10 MOJTHOM CIENOCTH.

NutencuBHocte @PAP Ha BepxXHEW TIpaHULE IIOCEBA B IEPUOL
«BO30OHOBJICHUE BEreTaluud — KOJIOIIEHHE» B paiioHe ctaHuuu JlroOamieBka
(Tabmn.1) uzmensiercst ot 124 no 222 KKaJ'I/CMz, KOJIOIIIEHUE-IIBETEHHUE OT 236 110
267 KKaJI/CMz, B MepuoJ1 HainuBa 3epHa ot 250 go 220 KKaJ/CM-.

27



Tabmuma 1 — doTocHHTETHYECKU aKTUBHAS paauanus M MOTCHIIMATbHBIN
ypoxai o3umoit mieHuIsl. Oxecckas 06J1acThb.

Hexkapns

10 11 12

ITokazarenu
—
[\
W
N
()]
(@)
J
(0 ¢]
\O

Cr . JIrobOamreBka

Qoap, | 124 | 168 | 192 202 |221 |206 |222 |236 |267 |250 |241 |220
2

KKaJ1/CM

11y, 55 118 | 129 | 152 | 194 | 213 |265 |329 |314 |234 |150 |67
/M’

Crt. Oniecca

Qwoap, | 155 | 180 | 206 |214 |246 |252 |263 |267 |268 |277 |263 |254
2

KKaJ1/CM

11y, 109 | 120 | 153 | 178 |238 |272 362 [326 |[290 |220 | 125 15
/M’

Cr. Usmaun

Qoap, | 141 | 164 | 201 | 185 |242 |224 250 |272 |260 |266 |272 |254
2

KKaJ1/cM

11y, 101 117 | 161 150 | 231 | 256 |331 |384 |374 |272 |180 |74
/M’

TIpHPOCTBI MOTEHIMATBHOIO YPOsKasi yBEINYUBAIOTCA € 55 r/M° 10 329 /M’
(daza kosomieHue) B MOCIEIYIOIMIEM MPUPOCTHI YMEHBIIAIOTCA W Ha KOHEI
BEreTalUH COCTABISIOT 67 T/M”.

B paiione cranmuit Onecca u M3mMania MHTEHCUBHOCTh (DOTOCHHTETHYECKU
aKTUBHOM paaMaliiu BBHIIIE, TaK B IEPUOJ BO30OHOBJICHHUS BEreTalluu €e
3HAYCHHUs COCTABIAIOT 155 kkaiw/em” u 141 KKaJI/CMz, COOTBETCTBEHHO. B
nepros Koiourenne 267 u 272 kkan/cMm’, Ha KOHel| Beretarun 254 Kkan/cm’.
CoOOTBETCTBEHHO, MIPUPOCTHI MOTCHIIMAIBLHOTO YpOKasi TAaK)Ke BBINIC M Ha a3y
«KOJIOIIICHHUE» COCTaBIIAIOT 362 n 384 F/Mz, COOTBETCTBEHHO.

3Hasl MOTEHIMATbHBIE BO3MOXKHOCTH MPOJYKTUBHOCTH O3UMOM MIIEHUIIBI
Ha HUCCIEAYEMON TEPPUTOPHUHU, NMPEIOCTABIAECTCS BO3MOKHOCTH MAKCUMAIBHOTO
WCIMOJIb30BAHUSL €€ MOYBEHHO-KIMMATHYECKOTrO MOTCHUIUANA ISl MOJTy4YEHUS
CTAOMJIBHBIX YPOKACB.

Jluteparypa:

1. Tloneroii A.H. ba3zoBasi Mozielib OLEHKH arpoOKJIMMATHYECKUX PECYpPCOB
dbopMupOBaHUs MPOIYKTUBHOCTH CEIHCKOXO3SIMCTBEHHBIX KYIbTYp. //
Merteopodiorisi, KiiMaToJoris Ta riaposnoris, 2004, sun.48 — c. 195-205.

2. ToomuHr X.I. DKOJIOTUYECKUE [IPUHLIUIIBI MaKCUMAaJIbHOU
MpOAYKTUBHOCTH NoceBOB. — JI.: 'mnpomereonsnar, 1984. — 264 c.

3. llynerun U.A. Pactenue u conuue — JI.:I'mapomereonsnar, 1984. — 251c.
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MOIEJINPOBAHUE BJIUAHUSA PASJIMYHBIX CPOKOB CEBA
HA ®OTOCUHTETHYECKYIO IPOAYKTUBHOCTbH I'OPOXA

B.B. Hkonnukoea, A.H. [lonesoii, 0.2ceoep.n., npog.
Ooecckutl 20cy0apCcmeeH bl IKOJ0SUYECKUL YHUBEPCUMem

['opox — ongHONETHEE TPaBSIHUCTOE pacTeHHE, OTHOcAIIeecs K 6000BOMY
pacteHuro. PacrteHuss rTopoxa o00JagaroT  CMOCOOHOCTHIO 3P (HEKTUBHO
WCITIOJIB30BaTh MTUTATEILHBIC BEIICCTBA B IMIOYBE 32 CUET HAIMYHUS KIIYOCHBKOBBIX
OakTepwii Ha KOPHSX, a TaKXKE CHIBHO PAa3BETBICHHOW KOPHEBOW CHUCTEMBI,
MIPOHUKAIOIIEH Ha OONBIIYIO TIYOUHY.

['opox Ha TeppuTOpHU YKpawHBI 3aHMMACT CBBIIIC JIBYX TPETHUX OOIICH
IJIOMIAIN, OTBEJACHHOW TOJ 3€pHOOOOOBBIC KYJIbTYphL. SBISACH BaKHOU
KyJbTypoil,  OH, TeM  HE  MeEHee,  HEeJOCTaTOYHO  HU3y4YeH B
arpoMeTeopOJIOrHIECKOM OTHOIIICHUH. [ToaTomy UCCIIeIOBAHUS
arpoMeTEeOPOJIOTHYECKUX  YCIOBHM  MPOM3pPACTaHUS  TopoxXa  SIBISIOTCA,
HECOMHEHHO, aKTyaJbHBIMU U HEOOXOIUMBIMHU.

enbro HCCIeTIOBAHUS SIBJISLIIOCH H3Y4YCHUE BIIUSTHUSI
arpoMeTeOpPOJIOTHYECKUX YCIOBUN Ha (OpMHUPOBAHUE MPOJAYKTUBHOCTH rOpoxa
10 OCHOBHBIM TPHPOJAHO-KIMMAaTHUYECKUM 30HaM YKpauHbl. B KadecTBe
HUCXOMHOW WHGOpPMALUM  HMCIOJB30BAIINCH  CPEAHEOOJIACTHBIC JTaHHBIE
HaOJIIOJICHU Ha CETH TUJIPOMETEOPOJOTHUYECKUX U arpoMETEOPOIOTHYECKUX
craniuii ['mapomercinyx0bl YKpauHbl. B KadecTBe TEOpPETHUYECKONW OCHOBBI
HCCIIeIOBAHUsI MCTOJIb30BaHA JUHAMHYECKass Mojielib (hOPMUPOBAHUS YpOKas
CEIbCKOXO3SIMCTBEHHBIX KYJIBTYp, aJalTHPOBAaHHAsS HAMHM TPUMCHHTEIBHO K
KyJbType Topoxa.

C mnomomiplo Mojenaun (GOpMHUPOBAHUA YpOXKask MOXKHO HCCIEI0BaTh
(OTOCHHTETUYECKYIO JICATCIBHOCTh ITOCEBOB B PA3JIMYHBIX CHTYallUIX H
Pa3IUYHBIX TPUPOAHO-KIIMMATHUYECKMX 30HaX. IIpu 3TOM MOTYyT OBITh
PacCMOTPEHBI CaMble pPa3IUYHBIC COUYETAHUsI MapamMeTpPOB, XapaKTEPHU3YIOIIUE
YCJIOBHS TTPOU3PACTAHUS.

JIaHHBI ~ YHUCJIEHHBI  OKCIEPUMEHT ObUT TMPOBEIEH Ha OCHOBE
CPEIHEMHOTOJICTHUX JIaHHBIX arpoMEeTEeOpPOJIOTHUYECKUX HaOMIoAeHuH  3a
nepuo ¢ 1961 no 1990 roga. C noMouisio MOAUPUIIMPOBAHHON MOJIeNU ObUIH
paccuuTaHbl OCHOBHBIE IOKAa3aTeIM MHTEHCHUBHOCTH (POTOCHHTE3a M ypOXKas
KyJbTYpbl TOPOXa MO OCHOBHBIM NMPHUPOIHO-KIMMATHYCCKUM 30HAM Y KpauHbI:
[Tonecrto (OKutommpckas 0611.), Jlecocrenu (YUepkacckas 0611.), CeBepHOii
Crenu ([JnenponerpoBckas 061.) u FOxuoi#t Crenu (HukonaeBckas 06.1.).

BaxxHyro posib B pOopMHUpPOBAaHUHN ypoOXkKasi TOPOXa UTPaeT MPOJTYKTUBHOCTH
paboThl JIMCTBEB. PaccMOTpUM YHCTYIO TPOAYKTUBHOCTH (DOTOCHHTE3a B
Mepuo, COOTBETCTBYIOIIMI MaKCUMalbHOU muiomaau JuctheB. B ITlomeche B
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TpeThio aekamy ampens UIID cocraBuna 15.9 t/m” cyrtku; B JlecocTenu BoO
BTOPYIO JI€Kaay ampens cocrasisier 17.4 /M cytku. B FOxnoit u CeBepHoii
Crenu B niepByto U BTopyto aekassl anpens UIID cocraBuna: FOxuas Crenb —
20.1 r/m* cytku u 21.8 T/M” CYTKH, COOTBETCTBEHHO.

NutencuBnocty (dorocunresa (UIID) onpenenser NpoayKIIMOHHBIN
npouecc ropoxa. Kpussie xona UII®D mokaspiBaioT, 4TO MajieHUE U POCT €€ y
pacTeHuil ropoxa pa3jJUYHBIX BAPUAHTOB HAOJIONANUCh B OJHU M TE€ IXKe
nepuoabl. [locKOIbKY pacTeHHs HaXOAWIMCh B pa3iMyHBIX (ha3ax pa3BUTHI,
MOXXHO TMPEIINOJIOKUTh, YTO HU3MEHEHHE TMPOAYKTUBHOCTH (HOTOCHHTE3a B
3HAYUTEIBHOU CTEIIEHH ONPENEISAIOTCS arpOMETEOPOIOTUUECKIUMH YCIOBUSMHU.

[Ipoananu3upoBaB nokaszatenu (orocuHTeTHueckoro noreHuuana (OCII)
B K&XJIOW MPUPOJIHO-KIMMATHYECKON 30HE B pa3jMYHbIE CPOKU CEBa, MBI
BUJUM, YTO MaKcuUMajibHble 3HaueHHs B Ilonecke NPHUXOASTCS HA BTOPYIO
feKay ampeis U cocTaBasior: Ha cr.oKutommp — 1181 m*/m”. B Jlecoctenu
MakcumanbHble 3HaueHuss OCII mpuxoasTcs Ha MEpPBYIO JAeKady ampens
(ct.Yepkaccel) u coctaBimsiior: 1122 M°/m°. B CesepHoit u FOxHoil cremu
MakcumyM DCII nHabmomaercs: Oxuas Crenb — B TpeThIO JEKady ampess
(cr.HuxomaeB) u cocraBimsier 690 m’/m”; B CesepHoit CTemn — BO BTOPYIO
nexasy anpens (cr.JIHemponeTpoBCeK) cocTaBsieT 868 M*/M”.

MakcumalnbHbIe TOKa3aTenn ypoxas ropoxa (npu 14% BrnaxxHoctu 60060B)
B Ilonecwe, Tak >xe kak M MakcuManbHble mnokazarenn DPCII u mmomanu
JUCTHEB, MPUIUIMCh HA TPEThbIO W JeKaay ampens u coctaBisioT 21.7 1/ra
(ct.2Kutomup). B JlecocTtenn MakcumanbHble NOKa3aTeau yposkas ropoxa, Tak
e KaK U MaKCUMaJIbHbIE MTOKa3aTeNld MIOMAAN JUCThEB, MPUILIUCH HA BTOPYIO
nekaay anpeis u coctaBisitoT 22.8 1/ra (ct.Uepkaccsl). B HOxHoi u CeepHoii
Crenu MakcUMalbHbIE MMOKA3aTENHU ypoxKas HaOJII0JAINCh B TIEPBYIO U BTOPYIO
nekanwl ampens: HOxnas Crtenmb — BO BTOpoil jaekane ampens 16.2 1/ra
(ct.HukonaeB); Cesepnas Ctenb — BO BTOpYH Jekany ampens 19.4 u/ra
(ct.JIHETIPOTIETPOBCK).

B pe3synbrare BBINONHEHHOW paOOThl ObUIO M3YYEHO BIMSHHUE PA3TMUYHBIX
CPOKOB C€Ba Ha MHTEHCHUBHOCTh (POTOCMHTETUYECKOHN NESITEIbHOCTH PACTEHUMN
KyJbTYphl TOpOXa B OCHOBHBIX MNPUPOJHO-KIMMATUYECKUX 30HAX Y KpauHbI:
Ilonecwe, Jlecoctenu, HOxnoii u CeBepHoit Crenu. [laHa cpaBHUTEIbHAA
KOJIMYECTBEHHAs] OLEHKA MPOJYKTUBHOCTU TOpOXa B PA3IUYHBIX MPUPOIHO-
KJIIMMaTUYECKUX 30HaX MPHU PA3IMUYHBIX CPOKAX CEBa.

[lony4yeHHsle pe3ynbTaThl IMOKa3alHM, YTO MPU IMO3IHUX CpPOKax ceBa
(dbopmupoBaHUE MPOAYKTUBHOCTH TOPOXa MPOXOAUT MPU MEHee OJaronpusiTHhIX
arpoMeTeOpOJIOTMUYECKUX ~ YCIOBHSIX, YTO MPUBOAUT K 3HAYUTEIHHOMY
CHI)KEHHMIO TIUIOIIA[M JIUCThEB, KOTOPOE€ B CBOIO OYEpelb MPUBOAMUT K
ymensbliennto OCII u, kak ciecTBUE 3TOT0, K CHUKEHUIO ypoxKasi.
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OLIEHKA UBSMEHUYHWBOCTHU ATPOMETEOPOJIOTHUYECKHUX
YCJIOBUI TIPOU3PACTAHUS ZEA MAYS HA TEPPUTOPUU
OJECCKOM OBJACTH

K.IO. Ko3ak, U.IO. Ko3ak, E. JI. ’Kueatino, k. 2eoep.H., 0oy.
Ooecckuti 20cy0apCmeeH bl IKOJ0SUYECKUL YHUBEPCUMem

W3 Bcex oTpacieil SJKOHOMUKH CEIbCKOE XO3SMCTBO B HauOoJblled Mepe
3aBUCUT OT KIMMAaTUYECKHX YCJIOBUH M MX MPOCTPAHCTBEHHO-BPEMEHHOM
U3MEHYMUBOCTHU, MOATOMY HX YYET SIBISETCS HEOThEMJIEMOM 4YacTbiO PEIICHHS
npoOieMbl  palMOHATIBHOTO  HUCIIOJIB30BAaHUA  MPUPOJHBIX U OCOOEHHO
OMOJIOTUYECKUX PECYPCOB.

Lenpio MaHHBIX HMCCAEIOBAHUM SIBISETCS OLIEHKA MPOCTPAHCTBEHHOM U
BPEMEHHON WM3MEHYMBOCTH arpoOMETEOPOJIOTHYECKUX YCIOBUIA MPOU3PACTAHUS
CEJIbCKOXO3IMCTBEHHBIX PACTEHUH B Pa3IMYHBIX MOYBEHHO-KIMMATUYECKHX
3oHax Opecckoit obsactu. buonormueckuM OOBEKTOM HCCIEAOBAHUI B3ATa
KyJIbTypa Zea mays L.

B  pabore wucnonb30BaHbl  pe3yNbTaTbl  arpoOMeETEOPOJIOTHYECKUX
HaGmroneHnii Ha ct. JTro6amreBka ( o= 47° 46' ) u na cr. Bonrpag ( o= 45°41")
3a 1969 — 1989 rr. 1 3a 1990-2010rT.

HccnenoBanusi MpoBOIUIUCH IO OTAEIbHBIM MexdazHbiM nepuogam (I-
noces-Bcxoapl, II- Bcxonmbl - BbeIMeThIBaHWME MeTelkd, I - BbImMeThIBaHUWE
METEJIKU - BOCKOBAsl CIIEJIOCTh) U 32 BECh BErETAI[MOHHBIM mepHuoj (MoceB —
BOCKOBasi  crHenoctb). Jlns OLEeHKH arpoMeTeopoJIOTHYECKUX  YCIOBHI
UCIIOJIb30BAIMCh ~ CPEIHHE MHOTOJIETHHE  IOKa3aTeIu:IPOOJIKUTEIBHOCTD
Mex(pa3sHOro TEepHoJa;CpeAHsss 3a IMepHoJ]] TeMIepaTypa BO31yXa;cyMMa
3G (PEeKTUBHBIX TeMIEpaTyp; CyMMa OCAaJIKOB; 3amachl MPOAYKTHUBHOM Bilard B
METPOBOM CJIO€ MOYBBI; BIAro00eCeYeHHOCTh BEr€TallMOHHOTO NEPHO/IA.

Tepputopus Opnecckoil 00acTH pacHojioKeHa TaK, YTO CEBEpHbIE €e
palioHbl (B 4MCIIO KOTOPBIX BXxoauT JltoOamieBka) pa3MeleHbl B JIECOCTEITHOM
30H¢ Ykpaunbl (puc. 1), a roxubeie (B ToM uucie boiarpamx) - B CTEMHOM.
OneHka MpoCTPaHCTBEHHOM M3MEHYMBOCTH arpOMETEOpPOJIOTHYECKUX YCIOBUM
npouspactanus Zea mays Ha tepputopun Onpecckoit odnactu B JlroOaieBckom
u bonrpaackom paiioHax Mokasala, YTO MPOJIOJDKUTEILHOCTh BEr€TallMOHHOTO
nepuoja Ha ceBepe obOsiacTh Ha § AHEH nonblie, yeM Ha ore. B pesynbrate
aHaIM3a MPOJIOJDKUTEILHOCTH OTAENbHBIX MeX(pa3HbIX MEPUOI0B YCTAaHOBJIECHO,
yTo B paiioHe cT. JlroOameBka mnepuos (GoOpMHPOBaHHS U HaJlUBa 3€pHA
KYKypy3bl Oosiee pactsHyT (44 ausi), yem B bonrpaackom paiione (37 mHei).
3710, B CBOIO Oouepe/ib, OOBACHIETCS PA3HOCTHIO CPEIHUX TEMIEPATyp BO3/yXa
3a MepuoJi BHIMEThIBAHUE METENKH - BOCKOBas crnienocth. Ha cT. JlroOameBka

cpenuss Temmeparypa Bosayxa Ha 1°C mmke. Terroo6ecredeHHOCTb
BEreTAIlMOHHOTO MepHoa Ha ceepe Menbire — 1079°C, uem Ha fore — 1147°C.
Cnegyer OTMETUTBH, YTO B MEPHOJ JIMCTOOOpa3oBaHUA cyMMa 3(P(HEKTUBHBIX
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TeMmIieparyp B panoHe cT. biorpan
na 100°C Goubure, uem B paiioHe
ct. JIrobarmieBka.
bonee pesko oTinuaroTcs
e 73 yCJIOBUS YBJIaXKHEHUS
Hp”‘"'u;::m:m {Lru;gcae "‘"f"“a‘ﬂff‘ ucciaenyeMelx  paiionos. Cymma
: : OCaJIKOB 3a MEPHO]I TTOCEB - BCXOJIbI
_ Ha ceBepe obnactu (cT.
o Do St JIrobameBka) coctaBiusgeT 38 MM, Ha
POIALTBIA L N tore (cT. bonrpan) — 22 MM; BCXObl
@ / -BBIMETBIBAHUE METENKHU - 141MM u
m“\ﬂ‘% ’1 OfIECA 132MM; BBIMETHIBAHUE METENKU -

ﬂmqltﬁtonh BOCKOBasA criejaocth — 80 MM u 63

.I_Benmt-.a Muxabiniaka

Tapy‘mH{g
A R Eriopon. MM, COOTBETCTBEHHO. B memom 3a
| WRLM " AHICTPOBCHKMIA =
AN Capar;.’ / BCTCTAIMOHHBIN TICPHOJ HA CCBCPC
ﬂT*EWM’}ﬁ’ ) 6 42
JTTP ﬁ 00JIaCTHu BbIIIAAA€T HaA MM

OCaIKOB 6OJIBI_HC, YycM Ha IOre€.
3anacbl TOPOJYKTHUBHOM BIIaru B
MCTPOBOM CJIOC IIOYBbI Ha
teppuTopuu cT. JIrobameBka Kak B
MEepruoJg BETCTATUBHOTO POCTA, TAK B
Puc.1-ArpoknumMaTHUYEeCKOE epHo (I)OpMI/IpOBaHI/ISI U HaJInBa

pationupoBanue Onecckoii o0acTy. sepHa Ha 35 % Gomblie, 4eM B

¢ 0. IniThui

Macwmat - 1 : 4 000 000

paiione ct. bonrpazn.

TemmepaTypHblii  peXUM M YCIOBUS  YBIAKHEHUS  ONPEIEIUIU
BJIaroo0ECIeUYeHHOCTh 0ora U ceBepa obnactu. MccnenoBaHus MOKa3aiau, 4YTO
BJIAaro00ECeUYeHHOCTh KYKYpYy3bl B pailoHe cT. boarpan HMke UM COCTaBisSeT
41%, Torna kak B paiione JltobamieBku BIaroo0ecrneyeHHOCTh TocTUraet 55%.

OneHka BpeMEHHOW M3MEHYMBOCTH arpoOMETEOpOIOrMUYEeCKUX YCIoBUl (3a
JIBa MPOMEKYTKa BpeMeHH: 1-if - ¢ 1969 no1989rr. u 2-i1 ¢ 1990 no 2010rr.) Ha
npumMepe cr. JlrobameBka nokasana, 4To 3a MOCIEAHUE ABAALATD JIET CPEIHss
MHOTOJIETHSISI TEMIIEpaTypa BO3AyXa B JaHHOM pailloHE B TEPBBIE JIBa
MexdasHbIX meproza yseandnnach Ha 1°C, B epros GopMHPOBAHHS U HAINBA
3epHa — Ha 2,5°C B CPAaBHEHHH C NPEAbIAYLIMM IBAIIATHICTHHM MEPUOIOM.
[TpoIOMKUTENBHOCTh BErE€TAlMOHHOIO IEpUoAa B LIEJIIOM COKpaTwiach Ha 14
nueit. Cymma 3bdEKTUBHBIX TeMIepaTyp Bbipocia mouti Ha 100°C.

VYcnoBusi yBIaXKHEHUs TakKKe€ NpETEPHENH W3MEHeHHs. Bo Bce mepuonbl
BereTaluy KyKypy3bl HaONIofaeTcsl yBeIWdeHHe CyMMBblI ocalikoB: I mepuon c
35 no 38mm; II — ¢ 132 no 141mm; III — ¢ 63 1o 80MM. DTO B CBOIO OYEpe.lb
ONPENENNIO0 YBEIUYEHUE MPOAYKTUBHBIX 3allacOB BJIard B METPOBOM CIJIOE
nousbl. B mepuon dopmupoBanus BcxoaoB U smcrtooOpa3zoBanus (I-i u II-if
Mex(ha3HbIl MEepUOJIbl) 3amackl MPOJIYKTUBHOW BJard B MOYBE YBEIUYMIUCH HA
20% 1o CpaBHEHUIO C MPEABIAYIIIUM ABAAUATUIECTHUM IEPUOIOM.

32



U3MEHUYUBOCTH YPOXKXKAMHOCTHU CAXAPHOM CBEKJIBI B
YKPAUHE

T.K. Kocmiwokeeuu, A.H. Ilonesoti, 0.2eoep.H., npog.
Ooecckuti 20Cy0apCmeeHH bl IKOJ0SUYECKUL YHUBEPCUMem

CaxapHasg cBekna B YKpaumHE SBISIETCS OJHOM M3  BaKHEUIIHX
CEJIbCKOXO3IMCTBEHHBIX KYJIbTYpP, €IUHCTBEHHBIM COOCTBEHHBIM HMCTOYHUKOM
ChIpbsl I TMOJy4EHHUsl caxapa — LEHHOI0 MPOAYKTa MHUTAHUS WU CHIPb s
nuieBol mnpomeinieHHOCTH. CaxapHas cBekjia 0OoJjiee JIpYrux KYJIbTYp
norjomaer CO, u BbicBOOOXAaeT kuciopoi. Ilo cBoemy MOJIOKUTETLHOMY
BO3JICMICTBHIO HA BO3JYyX U KIMMAT I0JIE CAXapHOM CBEKJIbI IPEBOCXOAUT JIEC HA
UJICHTUYHOM ILJIOIIA/IH.

bnarogapss BBICOKOW ypOXKaWMHOCTH MU KOPMOBOWM LIEHHOCTH, CaxapHas
CBEKJIA IMOJy4Ynjia MHUPOKOE PACHPOCTPAHEHUE HA BCEW TEPPUTOPUU Y KPAHWHBI.
OnHako, B CBA3U C HEAOCTATOYHOM M3YYEHHOM TEXHOJOTHEN BO3JEIbIBAHUSA, €€
MPOIYKTUBHOCTB MO CTpaHe KOJeOJIeTCs B IMPOKHUX Mpeeiax.

Konebanus 3HaueHui yposkasi caxapHOM CBEKJIBI MO TOAaM 3HAYUTEIIbHBI.
JIns monyyeHHsl IUIAaHUPYEMBIX YpOXKaeB HapsiAy C JACTalbHOM OLEHKOM
arpoOKJIMMaTHYECKUX  pPECcypcoB  HEOOXOJIMMO  M3Yy4Y€HHE  BpPEMEHHOU
M3MEHYMBOCTH YPOKAEB B Pa3HBIX arpOKIMMATHYECKUX 30HAX.

VYpoxallHOCTh B KaXIOM KOHKPETHOM Toay (opmupyercs moA
BO3JICUCTBHEM  LIEJOr0  KoMmIuiekca (aktopoB. [l  IpOrHO3MpOBaHMS
TEHJCHIIUU YPOXKAHHOCTH Ha OJMkKalIIre TroJbl B IPAKTUKE arpoOMeTeOPOIOTHH
Yalie BCEro IMPUMEHSIOT JBa METOJa — HAMMEHBIIMX KBaApaToB H
rapMOHHYECKHX BECOB.

B ocHOBY paboThl MOJOKEHBI JaHHbIE O CPEAHUX MO O00JACTH ypoxKasx
caxapHOM CBEKJIBI IO BCeM 00y1acTsM B YKpauHe 3a nepuoa 1981-2010 rr.

C mnomomipl0 MeToAa TapMOHMYECKHMX BECOB HaMM Oblila ompeereHa
TEHJICHLIUS YPOKaWMHOCTH, UCCIENOBAIUCH PANbl YPOKAUHOCTH IO Ka)XJAOW U3
oOnacTeil YKpauHbl, a Takke IO OTAENbHbIM peruoHam — CeBepHas CTellb,
IOxnas crens, Ilonecke, Jlecoctens, 3akapnarbe u llpukapnarse. Taxxke, mo
CpPeIHUM MO OOJaCTU JaHHBIM  psAla  YPOXKAWHOCTH ObUIM  ONpEIEIICHBI
OTKJIOHEHHS PACYETHBIX TPEHOBBIX 3HAUCHUN OT (PAKTUYECKUX.

Cpenr 3HaUYUTENBHOrO YMCia MOKa3aTeleil, XapaKTepU3yIOIUX U3MEHEHUE
ypOBHEH BpEeMEHHOro psna (aOCONIOTHBIM NPUPOCT, KOIPPULKEHT pocCTa,
KO3 PUIMEHT MpupocTa, TEeMI pOCTa, CPEAHsss XPOHOJOTUYECKAs, CPEAHHI
aOCOJIIOTHBIM MPUPOCT, CPEJHUN TEMIl pOCTa), HAMU PACCMATPUBAIOTCS [BE
XapaKTepUCTUKHU: aOCOJTIOTHBIM MNPUPOCT TEHACHLUU YpPOXKAUHOCTH AY, H

TEMII pOoCTa TCHACHIINH ypOX(aﬁHOCTH Tp .

UucneHHble 3HAYEHUS] CPEIHUX XapaKTEPUCTHK 1O TMSATUICTUSIM 32
paccmatpuBaembiii niepuon (1981-2010 rr.) mpuBenensl B Tabia.l, KoTopas
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BKJIIOYaeT B ce0s aOCONIOTHBIA NPHUPOCT TEHIEHIUHU YpokaHOCTH (1/Ta),
XapaKTepU3yIOIINi 3HAK U BETUYMHY NPUPOCTA TEHACHIUHU IO MATHIETKaM, a
TaK)K€ OTHOCHUTENIbHYIO XapaKTepUCTUKY TeMmIa pocTa TeHJAeHUuu (10
OTHOIIEHUIO K Oa3ucHoMy ypoBHIo). s mpumepa B3sita FOxnas u CeBepHas
CTETlb.

Tabmuma 1 — JluHaMHMKa OCHOBHBIX  XapaKTCPHCTHK  TCHJICHIIMMA
CpeIHEeO0TaCTHON YpOKAMHOCTH CaXxapHOW CBEKIBI MO YKpanHe B paszpese
MMOYBEHHO-KJIMMAaTUYECKKX 30H Ha npumepe FOxHoit n CeBepHOit cTenu (mepBast
CTpOKa — abCOJIIOTHBIN MPUPOCT, 11/Ta; BTOpas — TEMIT pocTa, %).

ITouBenno- I'onwl HAOIIONEHUH
KJIMMaTH4YecKas 1981- 1986- 1991- | 1996 - | 2001- | 2006 -
30Ha, 00J1aCTh 1985 1990 1995 2000 2005 2010
CesepHnas Crernb
JIHenporeTpoBCcKas -7,4 13,2 -13,2 -13,2 9,2 1,2
103 107 99 96 106 107
Kuposorpaackas -7,4 -4,2 -2,4 -12,4 23,2 7.0

104 100 105 102 114 108

IOxuas crenp

HuxoimaeBckas -2,0 9.0 -23,6 -8.,2 17,2 1,2
110 105 97 104 115 106
Onecckas -5,4 -0,4 -12,6 -3,0 22,2 1,2
104 104 97 105 116 106

MakcuManbHble ~ 3Ha4eHUsT  aO0COJIIOTHOTO  TMPUPOCTa  TEHACHIUU
ypoxaiiHoctu B CeBepHodt Crenu Habmoparorcs B msToi nsatwietke (2001-
2005) wu cocraBmsawT 9,2 — 23,2 1/ra cooTrBeTCTBeHHO. B »TOom mepuon
OTMEYaeTCsl MAaKCUMAJIbHBIA TEMIT POCTa TEHACHIIMU YpPOKAWHOCTU, KOTOPBIH
COCTaBIISIET 106 — 114 % cooTBeTCTBEHHO. MWUHHUMAaIbHBIC 3HAYEHUS
a0OCOJIIOTHOTO TpUpOCTa TeHACHIMU ypoxaiHoctu B CeBepHori Crenu
HaOJII0IA0TCSl B TPEThEW M YETBEPTOM IMSTHIETKAX M COCTaBIAIOT OT (-2,4) 1o
(-13,2) n/ra. MuHMUMAanbHBIE 3HAYEHUSI TEMIIa POCTa TCHACHIIMU YpPOKAHHOCTU
HAOJIIOIAOTCSL B ATOT YK€ MIEPHUOJT U COCTABIISIIOT 96 - 99 %.

B IOxnoit Crenu ™Mbl HaOII0OJaeM aHAJIOTHYHYIO CUTYAIUIO:
MaKCHUMAaJIbHbIE 3HAaY€HUsI aOCOIFOTHOTO TPUPOCTAa TEHICHIHUH YPOKAWHOCTH
HaOmonaTesl B msaTor msatwietrke (17,2 — 22,2 n/ra). MakcUMalIbHBIM TeMI
poCTa TEHJICHIIMM YPOXKaMHOCTH TaK K€ MPHUIIENCS Ha MATYIO MATHICTKY |
cocraBuii 115 — 116 %. MunumanbHble 3HaYeHUS aOCONIOTHOTO MPUPOCTA
TeHJIeHIINH ypoxaiHocTy B FOxHol Crenu HAOIIOAAI0TCS B TPEThEH MATUIICTKE
1 cocTaBisatoT ot (-12,6) mo (-23,6) n/ra. MuHUMalIbHBIC 3HAYEHUS TEMITA POCTa

TEHJEHIUU YpPOXKAMHOCTH HAONIOAAIOTCS B ATOT k€ MEPHOJ M COCTaBISIOT
97 %.
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BJIMSTHUE IOTI'OJHBIX YCJOBUH HA PA3BBUTHUE MUJIbJIBIO
BUHOI'PAJIA

A.A. Jlobanosa, acn., A.H. Ilonesoii, d.ceoep. H, npog.,
0.0. Jlponosa, k.ceoep. H., 0oy.
Ooecwkuti depaicasrull ekonoziunutl yHisepcumem, HHI] « Uncmumym
sunozpaoapcmea u sunooenus um. B.E. Tauposay

E>xerogHo BUHOTPAJIHUKK MOPa)XarOTCs MHOTOYUCICHHBIMU OOJIE3HSIMU U
BpeautensamMu. OIHU U3 HUX, TOpaXkas JUCThs, OCIAOIAIOT AaCCUMUISIIIMOHHYIO
JEeSTENbHOCTh KyCTa U 3TUM KOCBEHHO CHMXKAIOT ypoxail. J[pyrue, nmoBpexnaas
MOYKH, COLBETHUS M SrOJbl, HEMOCPEJACTBEHHO yMEHbINAIOT yposkaid. [loTepu
ypokast oT OoJie3He M BpeauTeneil cocTaBisAoT okojo 30%, a B OTIEIbHBIE
roJibl MOTyT gocturath 50% u 6oree.

OpHoli U3 caMbIX ONACHBIX M BPEJOHOCHBIX 00JIe3Hel BUHOTpaaa sBISETCS
Munaeto (Plasmopara viticola berl. et Toni). 'pub nmopaxaet Bce 3€J€HBIC YaCTH
JIO3bI: JIUCThSI, 3€JICHbIe M00eru, OyTOHBI, IBETHl M 3€JIeHbIe SAT0Jbl. OOBIYHO
paHblie Bcero OO0Je3Hb MPOSIBISETCA Ha JHUCTbSIX, KOTOpbIE SBISIOTCS
BTOPUYHBIM UCTOYHUKOM 3apaKEeHUS.

Kpome KOIMYECTBEHHOIO CHIKEHMSI YpOKas, MUIJAbI0 OKa3bIBaeT
CYLIECTBEHHOE HEraTMBHOE BIMSHHME Ha €ro KadecTBO, CHHXas €ro
CaxapuCTOCTh U MOBBINIAS KUCIOTHOCTh. [lopaxeHHble MUIABIO TOOETH TIIOXO
BBI3PEBAIOT, YTO NPHUBOJUT K OOLIEMY OCIA0JEHHUIO PACTEHHUS U CHUKEHUIO
ypokailHocTh B crieaymoomeMm roay. Kpome Toro, mnopaxkeHHble M00eru
HEMPUTOAHBI JIsl IPOU3BOJICTBA MMOCAAOYHOTO MaTepHaia.

NMeHHO  mMOrofgHble  yCIOBUS C UX  CYTOYHOM, CE30HHOW W
MPOCTPAHCTBEHHONM  M3MEHYMBOCTBIO  OMPENEISIOT  MHOroooOpasue  TOM
HKOJIOTHYECKON OOCTaHOBKH, B KOTOpPOM OOMTAIOT M pa3BUBAIOTCS >KHUBBIC
opranu3Mbl. OlLieHKa 3HAY€HUS ATUX YCIOBUH B BO3ZHMKHOBEHUU M PA3BUTUU
00JIe3HEel CTAaHOBUTCSL OYE€Hb BaKHOM.

[losiBneHue ¥ pa3BUTHE MWIJBIO 3aBUCUT OT CIOKMBIIMXCS TOTOJHBIX
yCIOBUM BEreTallMOHHOro mepuoja. Temmeparypa cpelbl SIBISETCS OAHUM U3
OCHOBHBIX (PAaKTOPOB, ONPEIEISAIONIMM BO3MOKHOCTh BOZHUKHOBEHUS OOJIE3HU U
CTEeNeHb €€ BPEIOHOCHOCTH.

Oocnopsl MUJIZIBIO CIIOCOOHBI IEPEHOCUTH MOPO3bI, XOPOILIO COXPAHSIIOTCA
B TEYEHHUE 3UMBI KaK HA TOBEPXHOCTH, TaK U MOJ CcJI0eM NMouBbl. CHIOPHI MUJIJIBIO
HAaYMHAIOT MpopacTaTh NpU TemnepaType Bosayxa Beimie 11°C. OnrtumanpHa
TeMIeparypa sl 3apaXeHHsl paCTeHUS CIIOpaMU MUJIJIbIO cocTaBisieT 18 — 24°.

OnTumanbHOM TemnepaTypoi s pa3BUTUS 0OCTIOp MUIbIo siBisiercs 10
— 15°C, a nns pazButus rpuda B TkaHsAx pacteHus: — 25°C. HuwxHui 1 BepxHUI
npenesbl pa3BuTUd Tpuba B TKaHAX pacteHuid cocrasiger 8°C um 33°C
COOTBETCTBEHHO.
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Temnepatypa cpeapl PpEryJiupyer M CKOPOCTh MpOpacTaHus CIOP.
Haumensbliass npoAo/DKUTENBHOCTh  3TOTO  TEepuoja HaOMIoJgaeTcs MpH
ONTUMAJIBHON TEMIEpaType; OHa YBEIWYMUBACTCS MO MEPE OTKIOHEHHS OT
ontumyma. Tak, mo pgaHHeiIM Miriomiepa u CreliMepa, OOCIOPHl MHIIJIbIO
npopactaroT npu 2 — 3°C B teuenue 10,5 — 11 4, npu 6°C — B Teyenue 5 4, npu
10°C — 3 4, npu 14°C — 1 4 45 mun, npu 18°C — 50 — 55 mun, npu 22°C — 30
MuH, ipu 26°C — 45 mun, npu 30°C — 1 gy 30 mun. [llaTckum ycTaHOBIEHO, YTO
KOHEIl HMHKYOallMOHHOTO0 TIEpHOoJa HACTyHaeT IOCie JOCTHIKEHHUS CYMMBI
s dexTuBHBIX TemmnepaTyp 60 — 61°C.

Cnopel  CIOCOOHBI ~ PACIPOCTPAHATHCS M 3apaykaTb PacTEHHE-XO3sIMHA
TOJIBKO B KallE€JIbHO-)KUIKOU Cpelie, TOITOMY MacCOBOE Pa3BUTHE MUJIJIbIO TECHO
KOppENUPYET C KOJUYECTBOM OCAJKOB M OTHOCUTEIBHOW BIIA)KHOCTBHIO BO3yXa
B IEPUOJ] BEreTaluu. BiusgHue BIarocoiaepaHusi CpeAbl Ha TMOSBICHHE H
pa3BUTHE MWJIJIBIO CKAa3bIBAETCS TAaKXKE€ HA BCEX JTalax MaTOJOTHUYECKOrO
npouecca. IOTO BIUSHUE MPOSIBIAECTCS TOJIBKO MPU COBMECTHOM JCHUCTBUE C
TeMneparypHbiM ¢aktopoM. Tak, 00CHOphl MUIABIO CIIOCOOHBI MPOPACTH
TOJILKO TIPW HAJIWYUU KamneJbHOXKHUAKOW Biaru. IlepBuuHoe 3apakeHue
pacTeHus: BO3MOYKHO TOJIBKO IMTOCJIE BBIMAJACHUS OCAIKOB.

Kak Tonpko MWINBbIO TIOSBUTCS HAa BHUHOTPAJAHHUKE, JOCTATOYHO
HEOOJBIIOr0 JOXAs Mpu Temrepatype 20°, OCTaBUBIIETO Ha JUCTbIX Karlld
BOJIbI, NMPUMEPHO, Ha JBa 4Yaca, WIM CWJIBHOTO M TEIUIOTO TyMaHa, YTOOBI
Hayajlach BTOpas BCIIBIIIKA.

Taxkum oOpa3om, UCIOIB3Ys MPOTHO3 MOTOALI B Hauaje BETeTAI[MOHHOTO
nepuoja MOXHO CIPOTHO3UPOBATH CIEHAPUM pa3BUTUS OOJIE3HH, a TaKXKe
MpeIoaaraeMbie OTEPU ypoKasl.

Munaeio mopakaeT BCE €BpPOIEHCKHE CcOpTa BUHOTPaja, HO OCOOECHHO
[Macny, Kapabypny, Kemuyr Caba, Copok jet Oxtsa0ps, Kabaccuro, Mamiien
AmnxesuH, [lnaBaii, Myckat Oenbiii, Myckat ramOyprckuii, CIMBOBBIA U Ap.
OTHOCUTENBFHO YCTOWYMBBI MPOTHB OOJE3HU MEXKBUIOBBIE THOpUIbI [[HecT-
POBCKUI po30BBIM, Opecckuid ycTtonuuBbii, decTuBanbHbIM, DHUOIECTOBBIN
PaHHUU U Jp.
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[MImatkoBckas K.A., JlobanoBa A.A. u np. Opecca, HHI[ «IBuB um. B.E.
Tauposan, 2011, 40 c.

5. Yarwood C., World revuew of pest control, 1965, 4, 2, 53 — 63.
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OLEHKA PEXKUMA HU3KUX TEMIIEPATYP U COCTOSHUME
BUHOTI'PAJIA B BECEHHUH ITEPHUO/ 2012 T'OJIA

E.U. Mapunun, acn., I''.B. Jlawenxo, 0. 2ceoep. H., 0oy.
HHI] « Uncmumym eunoepaoapcmea u eunooenus um. B. E. Tauposay

HccnenoBaHnio BIMSIHUS PEKUMOB 3aMOPO3KOB Ha CEIbCKOXO031ICTBEHHbIE
KyJIbTYphl H3JaBHA YIEISAJIOCH OOJIBIIOE BHHUMAHHE, YTO OOYCIOBJIEHO
BEIMUYMHONW  ymepba, HaHocuMmoro  oTtpaciu. OcoO0eHHO  aKTyaJbHO
UCCJIeIOBAHNUE PEKMMa 3aMOPO3KOB B pallOHaX BO3ZENbIBAHUS TEIUIONIOOMBBIX
KYJbTYp, K KOTOPBIM OTHOCUTCSI BUHOTPA/I.

Bo3moxHa cuTyanms, Koraa Ipu OTCYTCTBHHM 3aMOPO3KOB B BO3JyXE Ha
BbicoTe 2 M (B METEOpOJIOTMYECKOM Oyake), OTMEYaeTcss CHUKEHHUE
TEMIIEPATYPhl 10 OTPULATENbHBIX 3HAYCHHI HAa IOBEPXHOCTH IIOYBBI U B
npuiieraromeM ciioe Bozayxa (1o 50 cm), T.e. 3aMOpPO3KH OTMEUYAIOTCS TOJIBKO B
MIPUIMIOYBEHHOM clioe. Takoe siBieHue 00ycaoBIeHO 3(PPEKTUBHBIM U3TyYEHUEM
MOYBBI.

Haubonpiryto OMacHOCTh [Jii BUHOTPAIHOTO PACTEHUS MNPEICTaBISIOT
BECEHHHE 3aMOpO3KH, OCOOCHHO MO3JHUE, U JJI1 COPTOB C PaHHUM CPOKOM
pacIyCKaHusi IMOYEK, Yy KOTOPBIX KOJIMYECTBO CTUMYJIMPYIOIIMX BEIIECTB B
TKaHSAX 3HAYUTEIBHO BBIIIE, YEM y COPTOB C MO3JHUM CPOKOM pacCIlyCKaHUs
IN1a3koB. TakWe 3aMOpO3KH MOBPEXKIAIOT LEHTPAJIbHBIE IOYKH, KOTOpPBIE
TporaloTcs B pOCT B TEpBYIO OuYepelb, 3aTeM OOKOBBIE, a HWHOTIa H
MOACTUJIAIOLIMNA CIION IJa3Ka, I/I€ PACHOJIOKEHBI CIIAIIAE MOYKH, B PE3yJbTaTe
Yero OCTalTCsl HEPACIyCTUBUIMMUCA HE TOJBKO OTAENbHbIE MOOErd WU UX
30HBI, HO U LIEJIbIE CTPEIKH, pyKaBa U JaXKe KyCThI.

JIOCTaTOYHO aKTyaJIbHBIMU SBJSIOTCS MCCIIEIOBAHUS PEXKUMA 3aMOPO3KOB
B BECEHHUI M OCEHHUU nepuoasl Ha Tepputopun CesepHoro IIpruuepHoMopss, a
TaK)K€ UX BIUSHUS HAa COCTOSIHHE U MPOAYKTUBHOCTD NEPCHEKTUBHBIX CTOJIOBBIX
COpTOB BHHOrpaga Apkanus WU 3araaka. Ha 3amoXe€HHOM IIOJIEBOM OIIBITE
MIPOBOJISITCSL MapajviejbHble HAOMIOJIEHUs 3a PEKUMOM TEMIlepaTyp B ampere-
Mae M  ceHTsA0pe - okTa0pe, (eHonmorue M TaKUMU (PUTOMETPUUYECKUMHU
MOKa3aTeNs MU KaK KOJMYECTBO MOYEK, KOJUYECTBO MOOEToB, JUIMHA MOOEroB U
IJIOIIA/Ib JINCTOBOW IMOBEPXHOCTH.

HaGmronenust mpoBOAWIIMCH C MEPBOM JEKabl anpesisi Ha KOJUIEKIIMOHHOM
ydacTke oTaena ceinekunu BuHorpana « HHI BunorpagapcTsa u BUHOAECIUSA UM.
B. E. TaupoBa». [ns Kaxaoro M3 HUCCIEAYEMBIX COPTOB OHMOMETPUYECKHE
HaAOJIIOICHUS IPOBOJIUIIN B YETHIPEX MOBTOPHOCTAX MO 10 pacTeHuii B KakI0il.
B nepBoe HaOmoneHre ObLT MPOW3BEICH OOIIMI MOICUeT MOYEK Ha KaKIO0M U3
HaOJII0/IaeMbIX PAcTCHUM, a MepBasi OIlEHKAa COCTOSHMS BhIMojiHeHa 10 ampens
(Tabmn.1).

B xone mnociexyromux HaOMOAeHUN OBUIO BBISIBIEHO, YTO IMOOErH copra
3aragka 00pa3oBaJIUCh W3 3aMEIIAIONIMX MOYEK, O YEeM CBHJIETEIbCTBYIOT
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HHU3KHUC II0Ka3aTCIIn

IINIOJOHOCHOCTHU nmooderos. B IMPOLCHTHOM OTHOIICHUHU

KOJIMYCCTBO IINIIOJOHOCHBIX moOeros Ha OIMH KYCT COCTABJIACT B CPCAHCM 18-

20%. Takue mokazaTeny NOYTH B MOJATOPA-/IBA Pa3a MEHBIIE HOPMBI.

Tabmuma 1 — buomeTrpudeckast xapakTepucTUKa BUHOTpaaa (CopT 3arajaka
U ApKaaus) 10 YCTOMUMBOro mepexoza remmeparypsl uepes 10 °C

3araaka
Cpeonss no Konuuecmeso Obwan Omuna Cpeonssn Konuuecmso
nobezo6 c
noBMOpHOCMU nobezoe ONUHA nobe2os nouex
noukamu
1-oi 6 98 17 20
2-o1 7 112 15 26
3-oit 6 126 20 18
4-om1 6 129 21 28
Apkanusi
Cpeonss no Konuuecmeso Obwan Omuna Cpeonssn Konuuecmeso
nobezo6 c
no8MopHoOCmU nobezoe ONUHA nobe2os nouex
noukamu
1-oi 5 79 15 24
2-oM 5 &5 17 27
3-oit 8 139 17 23
4-on1 8 143 18 31
AHanu3 TOTOMHBIX YCIOBHUM TOKa3ajd, 4YTO YCTOHYMBBIA TEPEXOJ

Temmeparypbl Bo3ayxa deped 10 °C B 2012-om roay mpomsoImesn 8 ampens.
HecMmoTpst Ha 3TO, Ha HaOIIOAAEMOM y4yacTKe ObUIO 3a()MKCUPOBAHO MOHMKEHUE
MHHHUMAJIBHON Temrepatypbl 10 -2,1 °C, 4To oKas3aao CyIIeCTBEHHOE BIIHMSHHUE
Ha COCTOSIHHE IOYEK 00EUX COPTOB, OJIHAKO CHJIBHEE 3TO CKAa3aJoCh Ha MOYKaxX
copta Apkajausi, TaK Kak 3TOT COPT XapaKTEPU3YETCS OYEHb PAaHHUM CPOKOM

CO3pCBaHUA.
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AT'POMETEOPOJIOI'TYHI YMOBHU ®OPMYBAHHA
HNPOAYKTUBHOCTI O3UMOI'O AYMEHIO

O.11. Mapuenko, J1.IO. booicko, K.2eoep.H., 00y.
OoecbKuti 0eparcasHUll eKON02IYHULL YHIGepcUumem

O3umuil SUMiIHb — KYJIbTYypa, Ky JIOAM BHUPOUIYIOTH JaBHO. 3a
MOCIBHOIO IJIONICIO 1 BAJIOBUM 300pOM 3€pHa B CBITOBOMY 3€MJIEPOOCTBI
A4YMiHb 3ailMae 4yeTBepTe Micue. 3a pO3MIpOM MOCIBHUX IUION] SYMIHb
MOCTYMAETHCS TepeJ] MIIEHUIEe, PUCOM Ta KyKypyaszow. Koporkuit
BereTaliiHUi mepioj Jae 3MOTYy BHPOUIYBaTH SA4YMiHb HE TUIBKM Ha
Jaliekid MiBHOY1, aje ¥ y TIPChKUX pailloHax ax [0 KpalHIX Mex
3emiiepoOcTBa. BUpoulyoTs 1Ba BUAU SUMEHIO — ApUNA Ta O3UMUU.

HaiiBaxJiMBIIIMM 3aBJaHHSIM O BUPOUIYBAHHIO 3€PHOBHUX KOJIOCOBHUX
KyJIbTYyp € 3HauyHE€ MIiJBHUILEHHS iX BPOXXKAaWHOCTI, HacaMmmepe] UIIIXOoM
BIPOBA/KEHHS y BUPOOHHUIITBO BUCOKOINPOAYKTUBHUX COPTIB 1
nudepeHIiiioBaHol 30HAJbHOI arpoTEXHIKM 3 ypaxyBaHHSIM O010J0TIYHUX
0COOJMUBOCTEN OKPEMUX KYJIBTYP.

Auminp gocturae Ha 6-10 1OHIB  paHime, HIK MOIICHUI.
3aBAAKMPAaHbOMY 30UpaHHI O3UMHH SUMIHb € XOPOIIUM MONEPEIHUKOM
17 BCIX KYJBTYP,B TOM YHUCII 1 MOKUBHUX.

JInsg oTpuMaHHA BHUCOKHMX 1 CTIMKMX BpOXKaiB BEJIMKE 3HAUCHHSIMAE
BpaxyBaHHs BUBYEHHS BIUIUBY OCOOJMBOCTEH MPUPOJHO — KIIMAaTUUYHUX
YMOB Ha BPOXKaHHICTh O3UMOTO SYMEHIO.

[lepeBara 03uMOro SYMEHIO HaJ SpUM TOJATae y BHUIIIH
BpoxaiiHocTi. Lls kyapTypa 31atHa naBatu no 70-80 u/ra i Oinbiue 3epHa,
mo npubauzno Ha 10-15 n/ra Buie, HiX y sporo siuMeHr0.B cTpykrTypi
MOCIBHUX IUIOIL O3UMHUX KYJbTYp SUMIHb 3aliMae ipubausno 15%.

Meta Ta wMertoau JoCHiIKEHb. TeXHIUHMM mporpec 1 3arajibHe
3pOCTaHHS KyJIbTypHU 3emJiepoOCTBa J03BOJISIOTh MOBHIIIIE
BUKOPUCTOBYBATH Yy CLIBCHKOTOCIOAAPCHKOMY BUPOOHHUIITBI CHPHUSITIHUBI
METEOpOJIOTIYHI yMOBHU Ta THepebdoproBaTH HecHpuUsATIUBL. MeToro
JTOCIIAXKEHHS € BCTAHOBJICHHS KIJbKICHUX 3aJIEKHOCTEH TEMIIIB PO3BUTKY
1 (GopMyBaHHA BpOXAK O3UMOTO SUMEHIO BIJI arpoMETEOPOJIOTIUHUX
MOKa3HUKIB BEreTaliiHOTO Mepioay.

B ocHOBHUX palioHax BUPOLIYBaHHS BPOXKANHICTh 3€pHOBUX KYJIBTYp Mae€
TEHJEHI1I0 (TPEH/I) 10 3pOCTAHHS 3 YACOM, ajie TEMIIH 3pDOCTaHHS Pi3H1 Yy PI3HUX
KyJbTyp Ta B pi3HUX perioHax. Ha ¢oHi 3arampHOro 3pocTaHHs BpOKailHOCTI
CHOCTEpIraloThes ii IIOPIYHI KOJMBAHHS SIK y OIK 3pOCTaHHs, Tak 1 y OIK
3MEHILICHHS.
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[IpyunHamu, 1moO OOYMOBIIOIOTH 3POCTAHHS BPOXKAWHOCTI 3 YacoM €
MIJBUILCHHS KYJIbTYpHU 3€MJIEpOOCTBa, BUBEJCHHS HOBHUX COPTIB Ta iH. PiBeHb
KyJbTYpPH 3€MJIEpOOCTBA 3aJICKHUTh B IJI0OT0 psiAy (PakTopiB: 0COOIMBOCTEM
CUCTEMHU 3eMJIepOoOCTBa, 3ac001B 0OPOOKHU IPYHTY, MIpH BUKOPUCTAHHS J10OpPUB,
3aco0iB  0OpoTHOM 3 IIKIAHUKAMH Ta XBOpoOamH, BIAMOBIAHOCTI COpPTIB
arpoKJIIMaTHYHUM pecypcaM TEepUTOpii, eHepro3ade3nedeHoCTi BUPOOHHIITBA
Ta Memiopanii kiaimaty. [lepenideni ¢akTopu BHU3HAYAIOTH 3arajbHUIl PIBEHb
BpOKaHOCT1, TOOTO PopMyroTh TpeHa. LLlopiunHi BigxuiieHHs BpoXailHOCT1 BiA
TpeHay 00yMOBIIOIOTHCS IOTOJJHUMH YMOBAaMH KOKHOTO KOHKPETHOTO POKY.

TakuM yuHOM, BedHMKa KUIBKICTh (PAKTOPIB, 110 BIUIMBAIOTh HAa BPOXKaM,
MOJUISAIOTHCS Ha JBa BEIMKUX Kiacu: 1 — ¢dakTtopu, 1o oO0yMOBIIOIOTh PIBEHb
KyJbTYpH 3eMJIEpOOCTBA; 2 — METEOPOJIOTyH1 (haKTOPH.

3MiHa METEOpOJIOTIUHOI CKJIaJ0BOi BPOKANHOCTI 3HAXOAUTHCS Y TICHOMY
3B’SI3KY 31 3MIHOIO METeopoJIOriuHMX (akTopiB. TakuM YUHOM, JHUHAMIKY
BpPOKaHOCTI TO1 YW 1HIIOI KYyJIBTYpH MO’KHA PO3TJISLAATH K HACIIOK 3MIHH
KyJbTYypH 3eMJiepoOcTBa, Ha (OHI SKOTO BIIOYBAIOTHCSl BUIAIKOBI BIIXUJICHHS,
00yMOBJIEH1 OCOOJIMBOCTSAMHU MOTOJM Y PI3HUX KIIMATUYHUX 30HAX.

He nuBnsguuch Ha Te, WO MIABUIIYIOTHCA MOXIUBOCTI AKTHUBHOIO
BTPYUYaHHS B MPOLEC BUPOIIYBAHHS IMIJISXOM MPABUIBLHOTO BUOOPY AUISTHKHU 1
MIPOBEJICHHS B OMNTHUMAaJbHI CTPOKH arpoTeXHIYHUX 3aXO[IB, YCHIX KYJIbTYypH
O3UMOTO SIYMEHIO 3HAYHO 3aJIeKUTh BiJ] MOTrOJAHMX yMOB. Kpammm oka3oMm €
BIIXWJICHHS BPOXKAMHOCTI 1O pOKaM BiJl OCHOBHOI TEHJEHIII, a TaKoX
OTpUMAaHHS PEKOPJHUX Ta MIiHIMaIbHUX BpokaiB. [IiABUINEHHS TEXHOJIOTIT
(coptu, n10OpuBa, 3aXUCT POCIIMH, arPOTEXHIKA) BIOYBAETHCS MOCTYIIOBO 1 IIUM
HE MOXKHA MOSCHUTHU HIOPIYHI1 «CKAYKK» BPOXKAUHOCTI 1 IKOCTI 3€pHa.

Cnig 3a3HaYuTH 1O B POKM 3 BUCOKUM BPOXKAEM CYMHU AKTUBHUX
temriepatyp crtaHoBuiIn 3436-3927 °C, edextuBHux Bume 2367 °C, B poku 3
HU3BKUM BpOKAEM CYMH aKTHBHUX TeMmreparyp crtaHoBuiau 3937-4114 °C,
epexktuBHUX — 2600 — 2750 °C. Terma ansg ¢GopMyBaHHS BHUCOKOTO YpOXKalo
O3UMOT0 STYMEHIO JOCTATHHO.

3anmacu MPOAYKTHBHOI BOJOTM Ha TEPUTOpIi, /€ TeIula JOCTaTHbO, €
rOJIOBHUM 1HEpUIHHUM (akTopoM. J[oOpe po3BHHEHHI O3UMHUN SUMIHB, KUl
Nepe3MMyBaB y CIIPUSATIMBUX YMOBaX, BECHOIO CKOPO BUXOJUTh B TPYOKY 1 IpH
dbopMyBaHHI KOJIOCKIB B KOJOCi, BIJ SKUX 3aJCKUTh YHUCJIO 3EpHSIT,
BUKOPUCTOBYE B OCHOBHOMY BECHSIHI 3amacd MPOJYKTUBHOI BOJIOTH, IO
3HAXOJATHCS B IPYHTL.

Ha ocHOBI excriepuMeHTaIbHUX JAaHUX 1 JOCBIAY BUPOIIYBaHHS O3MMOIO
AYMEHIO B TIONEpeAHl POKM OTPUMAHO B3AEMO3B 30K 1 pe3ynbTaTu
CIOCTEpEXKEHb 3a TMOTOJHMMU yMOBaMH, WO JO3BOJIIE 3 JIOMOMOTOIO
BIJIMOBIJHUX AarpoTeXHIYHUM 3aXOAiB 3amo0iraTd HeOEe3NeYHOMY BIUIMBY
noroAu Ha (OpMyBaHHS BPOKalO0 03UMOTO STUYMEHIO.
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PAMOHUPOBAHUE U OIIEHKA 3ACYINIJIMBOCTH
BET'ETEIIMOHHOI'O IEPUOJA HA TEPPUTOPUN KA3AXCTAHA

E.H. Mykanoes, acn, C.C. batiwionanos,k. ceozp. H.
Pecnybauxancrkoe I'ocyoapcmeennoe [Ipeonpuamue «Kaseuopomemy

bonbmiass wacte  paBHuUHHOM  TeppuTopunm  Kaszaxcrana — sBisercs
3aCyIUIMBOM, a 3MU30JAMYECKUE 3aCyXU HAONMIONAIOTCS MO BCEU TEPPUTOPHH.
Jebuuut  yBIaKHEHUST WJIM 3aCyXH  pa3IU4HOM  HMHTEHCUBHOCTH H
MPOJOJDKUTENBHOCTH HAOIIOJAI0TCS MOYTH €KETOTHO.

ATMochepHOe YBIOKHEHHE TEPPUTOPHUH, TaK XK€ KaK U aTMOCPEPHYIO
3aCyXy MOXHO OLUEHHUTh C MOMOIIbIO THUAPOTEPMHUECKOro KOIPULIHEeHTA
['.'T.CensaunoBa (I'TK). [Ins oueHku yciioBUH aTMOC(HEpPHOTO YBIAKHEHUS U
MHTEHCUBHOCTH aTMOC(HEpHON 3acCyXu Ha BCEH TEPPUTOPHUM PECIYOIHKH HAMU
ot paccuutanbl ['TK 3a BereraTBHO aKTHBHBIM MEpUOA, ¢ Masl 1O aBryCT
mecanbl  (I'TKsg). Jlns oneHKM CTeneHu YBIAKHEHUS MCIHOJb30BAINCH
cnenyromue kpurepuu ['TK:

‘ I'TKsg ‘CTeHeHb YBJIAKHEHUA ‘
<0,4 CuiibHO 3aCyIUIMBO
0,4-0,6 Cpenne 3acynuIMBO
0,6-0,8 Cnabo yBiIaxxHEHO
>0,8  Xopomuo yBJIaKHEHO

I'TK 3a maii-aBryct ObUIM pacCUUTaHbl AJIi CPEIHEMHOTOJIETHUX YCIOBHI
(1970-2010 rr.), a Takke JJIs 3aCyLUIMBBIX JIET, KOT/Ia 3aCyXa YCTaHOBUJIACh B
pa3IUYHBIX TEpPUTOpUATIBHBIX YacTsax Kazaxcrana.

Ha pucynke 1 mpencraBneno paitonupoBanue tepputopun Kazaxcrana mo
TUAPOTEPMUYECKOMY KO3 PuiueHTy (Mo CpeaIHEeMHOTOJETHUM 3HA4YeHUSIM
['TKsg).

Xopomio yBinaxuHeHHot (I'TKsg > 0,8) sBusercs: ceBepHas OKpauHa
Kocranaiickoit o6nactu, moutu Bcsi Teppuropus Cepepo-Kazaxcranckoit
00J1aCTH, CEeBEPO-BOCTOYHAS MOJOBUHA AKMOJMHCKOW 00JIaCTU, TEPPUTOPHS OT
basnaysin [laBnonapckoit ob6nactu 1o Kapkapansl Kaparanaunckoit obnacrtu, a
TaKkK€ TOpHble M TpeAropHsle pailonsl Bocrouno-Kazaxcranckoit wu
AnmaTuHCKOM obsacTeit (pucyHok 1).

Cna6o yBnaxuenHou (I'TKsg = 0,6-0,8) sBisieTcsi: ceBepHasl IMOJOBUHA
neHTpanbHoi yactu Kocranaiickoil obnactu, roro-3amajnHas okpamHa Cesepo-
Kazaxcranckoil oOnacTu, IeHTpajdbHas Tmojioca AKMOJIMHCKOM obiactu (0T
ceBepo-3amajza Ha I0ro-Boctok), [laBmomapckasi o6iacTh, ceBepO-BOCTOUHAS
okpanHa KaparanamHckoil o6iiacTu, a Takke MpearopHsie pailonsl BocTouHo-
Kaszaxcranckoi, Anmatuackoi u FOxxno-Ka3axcranckoi o6aacTei.

Cpenneit 3acynumBocTbio (I'TKsg = 0,4-0,6) xapakTepusyeTcsi ceBepHast
noyioBuHa 3ananHo-Kazaxcranckoil 061actu, ceBepHas oKkpanHa AKTIOOMHCKOM
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o0JlacTu, r0XHas MOJOBUHA IeHTpaibHOM yacTu KocTtanalickoit obimactu, 1oro-
3amajHas OKpanHa AKMOJIMHCKOW 00JIaCTH, CEBEpHas 4YacTh ILIEHTPAJbHOU
nosiockl  KaparanguHckoit o005acTv, TIOYTH BCSI paBHUHHAA TEPPUTOPHUS
Bocrouno-Kazaxcranckoit oOnactu, a Takke JajdbHUE TPEAropbs B
Anmatunckoi, JKamoObickor u FOsxno-Kazaxcranckoii o0Jacrteii.

i - = D e — -
CPEAHEMHOMONETHEE PACNPENENEHME I'TK
M0 TEPPUTOPHMA KARAXCTAHA
{34 MEPWOM MAR-ABIYCT)

¥ 10 000 020

[
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Puc. 1 — CpennemuoronerHee pacnpenenenue 3HadeHud ['TKsg
(kTUMaTHYecKas HopMa).

Kmumatnyecku cunpHo 3acynuBbiM (I'TKsg < 0,4) sBrnseTrcss rokHas
nosioBuHa 3anagHo-KazaxcTanckoil oOnactu, ATtbipayckas, MaHTeICTayCcKas |
Kb3buiopanHckas oO0JacTH, UEHTpaJibHAs W IOXKHAs 4acTh AKTIOOMHCKOM
obnmactu, tokHas okpamHa KocraHaiickoli oO0jacTd, OXKHasi IIOJIOBHHA
Kaparannguackoit oOnactu, rokHas okpamHa Bocrouno-Kazaxcranckoit
obymactu, a Takke BcS paBHMHHas Tepputopus HOxHo-KazaxcTanckoi,
KamObuicKOi 1 AJTMAaTUHCKON 00J1acTe.

Kak BuaHo Ha pucyHKe Ooiiblllags 4YacTb PABHUHHOM TEpPpPUTOPUU
Kazaxcrana siBisieTcsi 3aCylUIMBOM, M 3aCyXW MOTYT HAOJIOAAThCS Ha JHO0OM
YacTH CTpaHbl. 3acyxa pa3iuyHOM HMHTEHCUBHOCTH M MPOJOJDKUTEIBHOCTH
MO>KET HaOJIOJaThCS MTOYTH €KETOTHO.

Jluteparypa:

1. BaitimonanoB C.C. O moOBTOpSIEMOCTH 3aCyX B 3€PHOCCIOIIMX 00JIacTIX

Kazaxcrana // I'mgpometeoponorus u skonorusi. Ne 3. Ammarer, 2010. PT'TI
«Kazrugpomer», C. 27-38.
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MOIEJIOBAHHA AHTPOITIOI'EHHOI'O 3ABPY/IHEHHSA
BATATOPIYHUX TPAB B YMOBAX 3POLIEHHSA

HU.I'. Canoy, mae., E.JI. XKueaiino, k. e. H., ooy.
OoecbKuti 0epaHcasHUll eKoN02IYHULL YHIGepcumem

ATpOEKOIOriyHl CUCTEMH, 10 CTAJM HEBIA'€MHOIO CKIIAJJOBOI0 YaCTHHOIO
cydacHoi O61oTexHocdepH, 3a3HaAIOTh MOCTIMHOT TEXHOT'E€HHOIT Jii, MiANaaaiTh
miJ BIUIMB PI3HUX JpKepen 3a0pyAHEHHS JIOKAJIbHOIO, PEriOHAJIBHOIO 1
robanpHOTO Xapakrtepy. IlocuiieHHs Ximizaiii CUIBCBKOTO TOCIIOJapCTBa
3YMOBJIIO€ MMOCTYINOBE HAKOMMYEHHS BaXXKUX METaJIB y I'pyHTi. B 3emuepoOcTBi
VYkpainu 3a octanHi 10-15 pokiB 00'eM BXXMBaHHS OPraHIYHUX 1 MiIHEpPATbHUX
I00pUB 1 PI3HUX NEeCTUIUAIB 3pic B 1,5-1,8 pasy, 10 COPUUUHUIIO XIMIYHE i
Oios0riyHe 3a0pyJHEHHS IPYHTIB 1 BOJHUX JKEpe.

TokcuuHi e1eMEeHTH B YMOBaxX CUIbCHKOI arjoMeparii MOXyTh HAIXOJUTH B
IPYHT IIPU MOJUBI, TOMY IO BOAQ, SKa BUKOPUCTOBYETHCA B LIUX IUISAX, YACTO
MICTUTD MIJBUILIEHY X KOHIIEHTpaLil0. Takox MKeperoM BaXKUX METalIiB MOXe
O0ytu ¢docdorinc, Skuil BHOCUTHCS Ha TMOJSI TpU IpUramii Juisl MonepeKeHHs
OCOJIOHLIIOBaHHSI IPYHTIB. B ymMoBax 3pollleHHS HOpPMH MiHEpadbHUX JOOpUB
3pOCTAalOTh MPaKTUYHO Yy 2 pa3d, a BOHU B CBOIO 4YEpPry MOXYThb OyTH
BUTOTOBJIEHI 3 HESKICHOI cupoBuHHU. Ll oOctaBuHA pPOOUTH HEOOXIIHOIO
OpraHizaiil0 TOCTIMHOIO MOHITOPUHTY 3a0pyIHEHHS IPYHTOBO-POCIUHHOIO
MOKPUBY Ha 3POLIYBaHUX 3EMIISIX.

Merta poboTu — MOJIeTIOBaHHS 3a0pyJHEHHSI 0araTOpiuyHUX TPaB BaXKKUMHU
MeTajaMHu B yMOBaXxX 3pOUICHHS Ta pO3pOOKHU KUIbKICHOT OLIIHKY MPOYKTUBHOCTI
MOCIBIB 1 X €KOJIOTTYHOT YHCTOTH.

MopnensHO0O  KynbTyporo  Oyma  oOpaHa  KynbTypa  JIIOIIEpHA
(Medicago sativa). Baxxku MeTaiu po3risiIaIiuCh Ha TPUKIIAIl PTYTI.

TeopeTH4HOIO OCHOBOIO € MOAENb (POPMYBaHHS MPOTYKTUBHOCTI, SIKOCTI i
€KOJIOTIYHOI YHMCTOTH BPOXal CUILCHKOTOCIOJAPCHKUX KYJIbTYp B YMOBaX
3pOILIECHHS.

B poGoti O6ynu mpoBeneHi po3paxyHKH 3MIHM KUIBKOCTI W €KOJOT14HOT
YUCTOTU BPOKAIO JIIOLEPHU MPHU PI3HIA SIKOCTI 3pOIIYBaJbHUX BOJ 1 BMICTY
PTYTI B IPYHTI.

Po3paxyHku npoBe/ieH1 32 TAKUM CLIEHapieM:

1) 1 Tun Boam — MiHepamizailist 100pa s 3poIIeHHs U cTaHOBUTH 0,4 1/71,
I tum — mnorpebye obepexHoro 3actrocyBanns (1,0 r/m),
III Tum - He npuaatHa s 3pornenHs (1,5 r/n);

2) BMICT B IPYHTI1 pTyTi : a) cTaHoBUTh 0,003 /KT IpyHTY;

0) nocsirae 0,03  MI/Kr IPYHTY ;

3) s3pormyBanbHa HOpMa 3MiHIOEThCs Big 500 1o 3500 M'/ra, 3 iHTepBaIOM

B 500 M°/ra.
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[lorogni ymoOBHM, IO CKJIAJalOThCcsl B TEpioJ Bereraiii JIOLEPHH,
XapakTepHl Uil CEpelHbOOAraTopiuyHOro poKy Ha TEpPUTOPIi, sKa
JTOCIIIKYETHCS B 111l poOOTI.

XapakTepucTuka IPyHTY: YOPHO3EM IMIBJIEHHHUM, MOTYKHICTb I'yMYCOBOTO
ropu3oHty — 55...75 cM, BMIicT rymycy — 2,1-3,9 %, cyma NOTJIMHEHUX
ocHoB — 27.9...37,9 wmr-exB/100r rpyHTYy, CTyHmiHb HACHYEHOCTI TIPYHTIB
ocHoBamu — 98...99 %, pyxmmBi ¢opmu: azory — 5,1...11,4, docdopy -
6,5...12,9, xaniro — 8,4...13,4 mr/100 T rpyHTY.

Po3paxyHku 3a0pyAHEHHS JIOUEPHU PTYTTIO B YMOBaX 3pOILICHHS BOJAMHU
pI3HOI AKOCTI TpelcTaBleHO Ha puc. l. AHami3 AaHMX MOKa3aB, L0 IpH
Mminepamizauii Bogu 0,4 r/n ypokailHICTh HaiOuUTblIa B 000X BHIAIKax
3a0pyJIHEHHs, HaWOUIbIIlI  BTpaTH  BpoOXKalHOCTI  BiIOYBalOThCS  IIpH
MIABULIEHOMY BMICTI pTyTi B IpyHTI A0 0,03 Mr/kr cyxoi macu. Brpatu ypoxkato
B LIbOMY BUIIAJKY CTAHOBIATH Npuoiu3Ho 20%.

KinpkicTh yposkaio mpu MakCUMallbHiM — MiHepamizamii Boau (1,51/m) 1
BMicTi pryTi 0,03MI/KT, IpH 3pornyBanbHiit Hopmi 3500 M’/ra cTaHOBHTH 298,5
1/ra, Maii>ke Takoro »* ypoxar MOKJIMBO OYIKYBaTU MpU A0OPIM SKOCTI BOAU
(minepanizamis - 0,4 r/m), ane mnpu 3polIyBabHINA HOpPMI B 2,5 pa3u MeHIIIN
(298,3 u/ra).
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Pspn 1t 2 — 6iomaca srouepru (M, 1/ra); psn 3 it 4 - xonuentpauiss Hg y 3eneHiit Maci (Cpg, MI/KT). SIKiCTh
3pouryBaibHOi Boau a) [ tun ; 6) II tum; B) I Twm.

Puc. 1 — 3anexHICTh TPOJYKTUBHOCTI Ta €KOJOTTYHOI YUCTOTH 3€JIEHOI MacH
mouepHu Bifg BMicty ptyTi (Hg) B rpyHTI mnOpu pi3HOMaHITHOMY
3BOJIO’KEHHI ¥ SIKOCT1 3pOUTYBaJIbHOI BOJIH.

44



OIIIHKA MPOAYKTUBHOCTI ATPOKJIIMATUYHUX PECYPCIB
TEPUTOPII YKPAIHU CTOCOBHO JIO KYJbTYPHU ITPOCA

H.B. Cipak, B.C. AnmoHnenxko, 0.2eoep.H., npog.
OoecbKuti 0eparcasHUll eKON02IYHULL YHIGepcUumem

Ouinka  arpokJiMaTUYHUX PECypCiB 32  MPOAYKTHUBHICTIO  Ipoca
MPOBOJMIIACS HA OCHOBI (i3uKo-reorpadiuHoi kaptu YKpaiHM, a TakoX Ha
OCHOBI KapT arpoKJIIMaTUYHOTO pailoHyBaHHs YKpaiHH.

JIJisi OCHOBHUX arpoKJIIMaTUYHUX 30H YKpaiHu OyJju BU3HAUYEH1 3HAYEHHS
arpoeKOoJIOTYHUX KaTeropiil yposkaHOCTI. XapakTep po3MoJLTy MOTEHLIIHHOTO
ypoxkato 3epHa (/1Y) mpoca mo teputopii YKpaiHu HEOIHOPIAHMM. Ypokaii
3epHa KOJUBAaeTbca B Mexkax 23-29 wn/ra. HaiiGuibimi 3naueHust /7Y mpoca
cnocrepiratotees B JliBoOepexHiit Ta B [IpaBoOepexHiit yactuni IliBneHHoro
Creny, a takoxx B AP Kpum. Po3noain MeTeoposoriuHO-MOXKIUBOTO YPOXKAIO
(MMY) na Teputopii Ykpainu Bifpi3HseTbcsa Bin posnoaity [//V. HaitGinbmri
3HaueHHds MMY cnocrtepiratotbes B [IpaBoOepexxniii yactuHi [liBHIYHOTO
Creny, B JIiBoOepexHii 1 [IpaBobepesxniii yvactuni [liBnennoro Creny ta B AP
Kpum. Haii6inbmi 3nauenns MY cnoctepiratorbest B LleHTpasibHOMY paiioHi
[Tomiccs T1a B 3aximHomy 1 CxigHomy paiionax Jlicocreny. Posmomin
BUPOOHUYUX ypoXKaiB (VB) Ha TEePUTOPIi VYkpaini MEHIII
pizHOMaHITHUN. 3HaueHHs VB konuBaeThes Bia 10 1/ra o >14 u/ra.

Ha ocHOBI arpoekoJIOriuHMX KaTeropii ypoxkaHOCTI OyJiM BH3HAuYEHI
YOTUPHU y3arajJbHEHUX OI[IHKMU (OIL[IHKA CTYNEHs CIPUATIMBOCTI KIIMATUYHUX
ymoB (CBY); ouiHKa piBHS BUKOPHMCTAaHHsS arpokiiMaTuyHux pecypciB (C,);
OIlIHKAa pIBHS peanizaiii arpoekojioriyHoro mnoteHiiany (Cy); OIliHKa piBHS
rocrnoAapchbkoro BUKOPHUCTAHHS 1 IpyHTOBUX pecypciB (C,)).

HaiiGinbiii 3HadenHs cnoctepiralotbesi B LlentpansHomy 1 CxigHOMY
paitonax [lomicest Ta B paitoni Jlicocteny. [ani e 3HMKEHHS Y HaNPsIMKY 10
[TiBaiunoro 1 [liBgennoro Crery.

Haii6inb1n Bucoki 3HauenHs C, cnoctepiraiothesi B LleHTpanbHOMY paiioHi
[Tomnices, B paitoni Jlicocteny, B paiioni IliBaiunoro Cremy Ta B JIliBoOepexHiii
yactuHi IliBnennoro Cremy. HaiiBumii 3HadenHs C,; CHOCTEpIraroThCs B
[IpaBoGepexuiit yactuHi IliBHiuHOrO Cremy. MiHIMaJIbHI 3HAYEHHS OILIHKH
KyJbTypu 3emiepodctBa C, s mpoca Ha TepUTOopii YKpaiHU CHOCTEepIraloThes
B Cxignomy paitoni [lomices, B IlpaBoOepexHniit yactuni IliBuiunoro Cremy, B
JliBoOepexHii 1 [IpaBoGepexniit yactuni IliBnennoro Cremy, a Takox B Ap
Kpum. HaiiBunn piBai C, cnoctepiraiotbesi B 3axigHomy 1 LleHTpanbHOMY
paitoni Ilomiccs, B paitoni Jlicocreny Ta B JliBoOepexHii 1 IIpaBoGepexHiii
yactuHi [liBHiuHOTO CTely.

Buxonsiun 3 aHanmizy po3paxoBaHMX arpoKIIMaTHYHMX XapaKTEPUCTHK,
Oynu copMynbOBaHi Takl TPU MPUHIMUIN PaOHYBaHHS, BUKOHAHOTO B PO3pi3i
aJMIHICTPATUBHUX OOJIACTEH:
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1) Ha ocHOBI1 3HaueHb MM Y BUALISIOTHCS arpoKIIMAaTUUYHUX CEKTOPH 00
MPOYKTUBHOCTI MTPOCA;

2) Ha OCHOBI OI[IHOK BHKOPUCTaHHS arpoKJIIMaTUYHUX PecypciB Iii
arpoKJIiMaTUYH1 CEKTOPH TU(DEpPEeHIIIOI0THCS Ha arpoKIIMAaTUYHI OKPYTH;

3) Ha OCHOBI1 3Ha4YeHb VB B MexXax arpoKIIMaTUYHOIO OKPYTY BUILISETHCS
arpoKJIiMaTUYHUI palioH.

Ha nmepmomy etarmi 3a 3HaueHHsIMH MM Y BUJiIEH] Ba arpOKJIIMaTHUYHUX
CEKTOpHU:

- A.1 3 piBHeM ypoxaitnocti MMV <20 - 22 u/ra;

- A. II 3 piBHem yposxaitHocti MMV 23 - >24 1/ra.

Bci arpoxiiiMaTHuH1 CEKTOPU MOAUISIOTHCS HA arpOKIIMaTUYHI OKPYTH.

B arpoxiimaruuHomy paiioHi A.l BUILIEHO JBa arpOoKIiMaTUYHUX OKPYTH
(c.1, c.2). [lepmmuit oxpyr c.l (Yepniriecbka, [lonenbka 1 MukonaiBchka
0o0JlacTi)  XapaKTEepPU3YEThCS  HU3BKOK  €(EKTHUBHICTIO  BUKOPUCTAHHS
arpoxiimMatuyaux pecypceiB (0,401-0,500 BigH.on.). Apyruil arpokiiMaTuuHuN
OKpyr 1poro cektopa c.2 (Kurtomupceka, KuiBcbka, Cymcbka, XMeIbHUIIbKA,
Binnwuneka, KipoBorpanceka, Yepkacoka, [TonTaBcbka, XapkiBcbka, JIyrancobka,
Onecbka 00J1aCcTl) XapaKTEPU3YEThCS BUCOKOI €(PEKTHBHICTIO BUKOPUCTAHHS
arpoksiMmaTugHux pecypcis (0,501-0,600 BinH.071.).

B arpoxiimatuuHomy cextopi A. I Takoxx BuUIeH] JBa arpoKiIiMaTUYHUX
okpyru c.3 1 c.4. Tak, nepmmuii 3 Hux c.3 (XepcoHcrka obnacts Ta AP Kpum)
BIJIPI3HAETBCS YK€ HU3bKUM  PIBHEM BHUKOPUCTAaHHS arpoKJIiMaTHYHUX
pecypciB  (<0,400 BigH.oa.), a apyruii c.4 (HimpomneTpoBchka 1 3amopizbka
o0JlacTi)  XapaKTEepPU3YEThCS  HU3BKOK  €(EKTHUBHICTIO  BUKOPUCTAHHS
arpokiimaTuyHux pecypci (0,401 — 0,500 BigH.0x1.).

Koxen arpoxiiMaTiuHuii Okpyr OyB OLIHEHMH 3a piBHEM BUPOOHUYOI
ypoxkaitHocTi. Ha OCHOB1I OIIIHKM 3a pPIBHEM METEOPOJIOTTYHO-MOMKIUBOTO
ypoKaro, KUIbKICHOT OLIIHKM BHUKOPUCTAHHS arpoKIIMaTHYHHUX PECypciB, a
TaKOX PIBHA YpOKal0 y BUPOOHMUTBI Oyja CKIaJeHa Yy3arajibHEHa
XapaKTepUCTUKA KOXKHOTO 3 PO3IJISHYTUX pPailOHIB IPYHTOBO-KIIMAaTUYHUX
pecypciB paliony.

Bunineno taki paitonu:

- TyXe HU3bKa IPOJYKTUBHICTH 3 HU3bKOIO €(DEKTUBHICTIO BUKOPUCTAHHS
arpoKJIIMaTUYHUX PECYPCIB 1 HU3BKUM PIBHEM YPOKal0 Y BUPOOHMIITBI;

- HM3bKAa MPOAYKTHBHICTh 3 HHM3bKOIO €(EKTHBHICTIO BHKOPHUCTAHHS
arpoKJIIMaTUYHUX PECYPCIB 1 HU3BKUM PIBHEM YPOKal0 Y BUPOOHMUIITBI;

- HM3bKa MPOAYKTUBHICTH 3 BHCOKOIO €(EKTHBHICTIO BHKOPHUCTAHHS
arpoKJIIMaTUYHUX PECYPCIB 13 CEPE/IHIM PIBHEM YPOXKa0 Y BUPOOHHUIITBI.

HaiiGinbin BHCOKI piBHI ypOKar0 y BHPOOHHUITBI CHOCTEPIraloThesl B
pationax Ilomiccs 1 JlicocTenoBoi 30HHU.
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OILEHKA TEIIVIOOBECIIEYHEHHOCTHU BUHOI'PAJIA COPTA
KABEPHE HA TEPPUTOPUU HHII «MBuB UM.B.E.TAUPOBA»

M.U. Toooposa, I'.B. Jlauwenxo, 0.ceope.H.
Ooecckutl 20cy0apCmeeH bl IKOJ0SUYECKUL YHUBEPCUMEe

Bunorpan, HecMOTpsi Ha 3aHUMaeMble HUM OTHOCUTENIBHO Majible IUIONIaau B
YkpanHe, OTHOCUTCS K BBICOKOJOXOJHBIM CEIbCKOXO3SUCTBEHHBIM KYJIBTYpaM.
Haubonee pacnpocTpaHeHHBIM B I0KHBIX pallOHaX CTPaHbI SABJISETCS TEXHUUECKUN
copt KaGepne. HecmoTpss Ha H0CTaTOYHYIO H3YUYEHHOCTH COpTa MPEACTaBISET
WHTEpEeC UCCIEAOBaHUS TEIJI000ECTICUEeHHOCTH KYJIBTYPHI B MpeiesiaX OTAEIbHOTO
XO3SIMCTBA.

Ilenbto paboTHI SIBISETCS OIIEHKA TEIIO0OECIIEYEeHHOCTH BHHOTpaja copTa
Kabepue Ha tepputopun  HHII «MBuB wum.B.E.Tauposa». HcxogHbim
MaTepuagoM TMOCTYXWIH JaHHbIE 1O (PEHOJOTMM BHUHOTpajga, TEMIepaTrype u
NeUIUTY BIAKHOCTH BO3/lyXa, KOJIMYECTBY OCAJKOB M 3amacaM MPOAYKTUBHOU
BJIard B oyBe 3a nepuos ¢ 1981 mo 2000 roasr.

B 3agaum wuccienoBaHusi BXOAWIIO: pacueT CyMM TEMIEpaTyp Bo3ayxa 3a
nepuox ¢ temmeparypamu Bbimre 10 °C (Teruisii mepHox) M 3a BereTar[MOHHBII
nepuoa (0T paciyckaHUs TOYEeK A0 YOOpKH), OIleHKa MX AMHAMUKHA W TPEHIA,
pacyeT CTaTUCTUYECKUX XapaKTePUCTHK arpoKJIMMaTHYeCKUX IoKaszaTrelied u
ompeiesieHne TeII000eceYeHHOCTH BUHOTpaia copta Kabephe.

C 1981 mo 2000 rompl TPOAOKUTENBHOCTh TEIJIOTO M BETETAIMOHHOTO
MEPUOJIOB COOTBETCTBEHHO H3MeEHsach OT 141 mo 185 m ot 118 go 160 gueit
(puc.1). Cpennsis BenuuuHa UX cocTtaBuia 162 u 144 gHs, a OUHUA TpeHIA
XapaKTepU3yeT TCHACHIIMIO K YBEIIMUECHUIO MPOJIOTIKUTEIBHOCTA 000UX MEPHUOIOB.
CyMMbl AKTHBHBIX TEMIEpPaTyp 3a NEepHOA ¢ Temmeparypamu Boimre 10 °C
konebamuch B mpeaenax 2400 — 3550 °C, a cymmsl 53GdEKTHBHBIX — B Ipeaeax
1300 -1750 °C. HaubGonee BbIcOKHE TeMmmepaTypbl Habmomamuch B 1983, 1986,
1994, 1998 romax. CHmwxkeHue temnepaTypbl Obuio B 1987, 1993 1997 ronax.
VYpaBHEeHHE TpeHJa CyMM TEMIIEpaTyp 3a TEIUIbIH U BETeTAIlMOHHBIN MEPHOIbI

HNMCECT BU .
y=12,067x+3046, y=-16,38x+3002

AHanoru4Hasi 3aKOHOMEPHOCTh OTMeuaeTrcss U 1Mo cymMmaMm 3¢ (EKTUBHBIX

TeMIeparyp:
y =7,197x+1331, y=-0.173x+1294

Paznuumst B TemonmoTpeOHOCTH BHUHOTpaza, KOTOpas OICHUBAETCS IO
BEJIMYMHE CyMM TeMIIepaTyp 3a MEepHoJl OT Hadyaia pa3BUTHUS (B JaHHOM CiIy4ae OT
pacIyCKaHusl Mo4YeK) u 0 YOOpPKH Yyposkas TakKe 3HAUYUTENIBHO KOJebanoch IO
rogaM. HanMenspime BeTuauHE oTMedaiuch B 1981, 1995, 1996 u 1998 rogax.

OneHka TEmI000ECIEUeHHOCTH BHUHOTPA/a BBIMOJHSACTCS HAa OCHOBAaHUU
MMOCTPOCHHOTO KPUBOM CYMMapHOM BEPOSITHOCTH MJIM 00E€CTICYEHHOCTH CYyMM
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BEreTAIMOHHOIO0 TEPUOJ0B, O - CyMM TeMmIepaTryp BO3ayxa 3a
neproa ¢ Temreparypamu Bbimre 10 °C (temumbiii mepuon) u 3a
BEreTAlMOHHBIA TEepHOJ (OT paclmyCKaHHsl MOYEeK N0 YOOpKH)
MOKa3aTeJEN TEMIOBBIX PECYPCOB.

TeMIIepaTyp BO3JAyXa 3a TEIUIbIM MEPHOJI KaK PEeCypcoB TeIla Ha KOHKPETHOM
TEPPUTOPUM M CPEIHEH MHOTOJIETHEW BEIWYUMHBI CYMM OHOJOTHYECKUX
TeMIeparyp KaKk XapaKTepUCTUKH  TEIUIONOTPEOHOCTH  KYJIbTYphl.  bbuin
paccuuTaHbl CyMMapHasi BEpOSITHOCTh CyMM TeMIIepaTyp 3a TeIUIbI MEePHOJ IS
oTnpeieNIeHUsI TEIIO00E€CIICYEHHOCTH BUHOI'PaJIA. [Tpu cpeaHei
teronoTpednoctn 2830 °C  remnoobecrneyeHHOCTD BUHOTpaJa Ha JaHHOU
Tepputopun coctapisier 6onee 80% (puc.2).
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Puc.2 — CymmapHasi BEpOSITHOCTb CYMM TeMIIEpPATYP.
BeiBoabl. B pe3ynbTaTe NpOBEACHHBIX HCCIECIOBAHHWI  BBINOJHEHA

arpoKJIMMaTu4eckasl OLIEHKa TEMI000ecneueHHOCTH BUHOrpaaa copra Kabephe
Ha teppuropur HHII «M1BuB umM.B.E.Tanposay.
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BJIUSAHUE ATPOMETEOPOJIOTTYECKHUX YCJIOBHUI HA POCT "
PASBUTHUE COH

A.B. Tonmaueea, A.H. [lonesoii, 0.ceoep.n., npogeccop
Ooecckuti 20cy0apCmeeH bl IKOJ0SUYECKUL YHUBEPCUMem

3epHOO000BBIE KYIbTYPhl UTPAIOT BAKHYIO POJIb B CEIbCKOXO3SIMCTBEHHOM
npousBojacTBe. Cpenan  3epHOO00OBBIX  KyJbTyp B  YKpauHe, caMmoi
pacnpocTpaHéHHOM M HMeromle HauboJsiee pa3HOCTOPOHHEE MPUMEHEHHE
aBigercs cosd. CYUTAIOT YTO COsl OJHA U3 Hauboliee IPEBHUX KYIbTYp, KOTOPYIO
BBIpaIIMBaiu emeé B paiioHax BocrtouHoit A3um npenmyiiectBeHHO B Kutae. B
HaIlIel CTpaHEe COI Havyalu BO3JENBIBATh TOJbKO B 20CTOJIETHH, HO, HE CMOTPA
Ha 7TO, OHAa 3aHsAja HauMOOJbIIME IUIOLIAAM, KOTOPbIE C KaXIbIM TOIOM
yBenuuuBaroTcs. [1o miomany nocesa cosi 3aHUMAET CETOAHS YETBEPTOE MECTO
B MHpE MOCJI€ MIIEHULBI, KYKypy3bl U pHcCa.

CerogHsi miomaau moj KyJIbTypOW YK€ NPEBBICWIIM MUJUIMOH T'€KTapOB.
ITo cocrosiamto Ha 2011 rox moxa coro ObuTH BhIAEeHBI 1121,9 ThIC.TA, cCOOpaHO
2020 ThIC. TOHH 3€pHa, a CpelIHssl ypoxaiHOCTh coctaBuia 20,3 1y/ra.

Coro yacTo Ha3bIBAIOT YYJO-PACTEHUEM - OTYACTU OJarojapsi BHICOKOMY
COJIEp KaHUIO PaCTUTENILHOIO OeJiKa, B CpeIHEM cocTaBisiomero okoyo 40 % ot
MAacChl CEMEHH, a y OTIEIbHBIX COpPTOB nocturarouemy 48-50 %, BO MHOrom
aHAJIOTMYHOM JKMBOTHOMY, OTYacTH Oyarojaps CpaBHUTEIBHO BBICOKOU
ypokailHocTu. BbICOkue Temmbl NPOU3BOACTBA COM B MHUpE OOYCIIOBJIEHBI
3HAQUUTEIIbHBIMM  NPEUMYLIECTBAMM €€ [0 CPaBHEHHIO C  JPYTUMH
CEJIbCKOXO3AMCTBEHHBIMU ~ KyJbTypaMmu. [JaBHble U3 HuUX: OOrarcTBo u
pa3zHooOpa3ne XMMHUYECKOTO COCTaBa CEMSH M BEreTaTUBHOW MAcChl, BHICOKOE
KaueCTBO MPOAYKUIHH U BO3MOKHOCTh YHUBEPCAJIBHOI'O HCIIOJIb30BaHUSA €€ B
MUIIEBBIX, KOPMOBBIX U TEXHUYECKHX LENAX. B coe penuaiiiiee sl pacTEHUM
coueTaHue OEJIKOB, BATAMUHOB U 30JIbHBIX 3JIEMEHTOB.

Cost — TemnonobrBoe pacTeHne KOPOTKOTO JHs, OYEHb UYBCTBUTENIBHOE K
M3MEHEHHUIO CBETOBOTO JHS W B 3aBUCUMOCTH OT MPOJOJIKUTEIBHOCTH
Bereraluu e HeoOxoauma cymMMa akTHBHBIX Temmepatyp 1700-3200°C.
TpeboBanuss k Temny B pa3nuuHble (a3pl  pa3BUTUS  HEOJUHAKOBBI.
OnrumanbHasi TeMneparypa Juist npouspactanus cemsiH 20-22°C, MUHUMAaJIbHAs
6-7°C. VYBeIW4YeHHE CBETOBOTO IHS 3aMEUISIET PAa3BUTHE, OTOABUTAET CPOKHU
3al[BETAaHUsI, PACTATUBACT MEPUOJ LBETEHUS, IPUBOJUT K CUIBHOMY OMNaJCHUIO
LBETKOB, YJIMHIET NEPUOJ BEreTAlMU. Y MEHBIIEHUE CBETOBOTO JHS YCKOPSET
LBETECHUE, COKPAILAET BEreTalMOHHBIA nepuona. Huszkue temmepaTypbl mOpu
HaOyXaHUU CEeMsSIH OYEHb CHIIKAIOT BCXOXKECTh M 3aJ€P>KUBAIOT IOSBICHUIO
MIPOPOCTKOB. Y CTAHOBJIEHO, YTO TEMIIEpaTypa B COYETAaHUU C (paKTOpaMH CBETa
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U BJIArooOecnevyeHus] OKa3bIBA€T OOJBIIOE BIUSHHUE HA MPOJOJIKUTEIHHOCTD
pa3IUYHbBIX MEPUOAO0B pa3BUTHUs cou. [Ipu 3TOM OT TemmepaTyphl U BIaXHOCTH
MOYBbl B 3HAYUTEIBHOW CTENEHU 3aBHUCIT IMEPUOJbI BCXOABI-LIBETCHUS W
1BeTeHue-co3peBanre. OCHOBHBIMHM MpOLECCAMU, B PE3yJbTaTe KOTOPBIX
dbopmupyeTcs pacTUTeNIbHAsI Macca, sBisieTca poTocuHTe3 U AbixaHue. [Ipouecc
(dboTocHHTE3a SABJISETCS OCHOBHBIM 3BE€HOM B 00I1I€H MPOAYKTUBHOCTH PACTEHUHU.
B ycnoBusix rora VYKpauHbl OCaJKd SIBISIIOTCS. OCHOBHBIM  (DaKTOpOM,
OTIPEENISIIONINM YCIOBUS i1 pocTa W pa3BuTus cou. Cosi Kak pacreHue
MYCCOHHOT'O KJIMMaTa Ha (QOpMUpOBaHUE YpoXKas 3epHa pacxoayer
3HAYUTEIBHOE KOJIMYECTBO BOJBI OOJBIIE, YEM 3€PHOBBIE KOJIOCOBBIE U APYrHe
3epHOO00OBBIE KYJIBTYPhl. DTO CBS3aHO C BBICOKUMHU TpeOOBaHUSIMU €€ K
BiaroodecrnedeHHocTd. OOuuMi pacxoJ BOJbI MOCEBOM COM 3a BEreTaluio
MoxeT gocturatb 5000-6000 m*/ra. IlorpeOHOCTH cou B BOJi€ B 3HAUUTEIBHOM
CTeNeHW 3aBUCUT OT (a3 ee pa3zButua. OT BCXOJOB JO HA4YajaO LBETEHUS COs
MeHee TpeboBarelbHa K BJare M XOpouo NepeHocuT 3acyxy. Hawubonee
BBICOKAsi MOTPEOHOCTH B BOJIE HACTYIAET B MEPUOJ LIBETEHUS U Pa3BUTHsI O0OOB.
PocT u pa3BuTHE cOM 3aBUCAT U OT OTHOCUTEIBHON BIAXKHOCTU BO3JyXa. DTOT
(bakTop UrpaeT BaxKHYIO POJb B mepuoi uBeTeHus. OnTUMallbHbIE YCIOBUS IS
pa3BUTHSL COM CO3JAIOTCA IIPU OTHOCUTENIBHOM BiaxkHoctu 75-80%. Ilpu
BBICOKOM TeMIlepaType W HU3KOW OTHOCHUTENHbHOM BIAXKHOCTH BO3AyXa (MEHee
60%) omagaroT IIBETKH U MOJIOAbIC OOOBI.

enbto UCCJIeI0BAHMUS ABIISIIOCH U3y4YeHHe BIIUSTHUSA
arpoMeTeOpOJIOTMUYECKUX YCIOBUM Ha POCT W Pa3BUTUE COU JUISl Pa3IMYHBIX
COpPTOB, MPOMU3PACTAIONIMX B MPUPOAHO-KIMMATUYECKUX 30HAX YKpauHbl. B
KauecTBe HCXOJHOM WH(GOpPMAIMU HMCIOJBb30BAIUCH CPEIHEMHOTOJIETHHUE
JaHHBIE arpoMeTeOpOoSIOTHUECKUX HaOmoaeHul 3a nepuoa ¢ 1982 mo 1989 rr.
Ha CETH THUJIPOMETEOPOJOTHUECKHMX M arpoMETEeOpOJOTHYECKUX CTaHLMM
Vkpaunsl. B xone ananusza copra cou, Ipouspacralmue B 8 o0nacTsix
VYKpauHbl, ObUTH pa3fesieHbl Ha JIB€ TPYMIbI MO MPOAOHKUTEIBHOCTH MEPUOIa
Beretanuu: ckopocnenbie (100-120 nueit), cpeanecnensie (120-140 mHEn).
bonee no3gnue copra B YKpamHe HE BBIPANIMBAIOT HM3-32 UX HEJOCTATOYHOM
terioobecneueHHocTu. B Ykpaune cost Hanbonee pacnpocTtpaneHa B Crenu u
Jlecoctrenu. Ilonecbe YKpauHBI SBIISIETCS CEBEPHOW TI'PaHULICH BO3JEJIbIBAHUS
COM MO HENOCTaTKy Terla, BCJIEACTBUE YEro 3TOT paloH He olecreyuBaeT
YCTOMYMBOTO CO3pEBaHUs Jake Hauboiee CKOPOCIEIbIX COpPTOB COUM. A B
paiionax rokHoM CTenu BbIpalllUBaTh COK W MOJYy4YaTh XOPOIIME YpOKau
1eJIecooOpa3Ho Ha  OpOIIaeMBbIX  3€MJISIX, BCJIEACTBHE HENOCTaTKa H
HEPaBHOMEPHOTI'O BBINIAJICHUSI OCAJKOB 3a JIETHUIN MEepUo.
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OCOBJUBOCTI ATPOMETEOPOJIOI'TYHUX YMOB
HA TEPUTOPII YEPKACBKOI OBJIACTI
B 2010-2011 CLIbCBKOTI'OCIIOJJAPCBKOMY POIII

I.I'. Tpoxumenko, O.1. Cumnux K. 2eoep. H. 00Y.
Ymancoruii oeporcasnutl neoazoeiunuil ynisepcumem imeni Ilasna Tuuunu

MeTeoposioriudi yMOBHU BIAITPalOTh BEJIMKE 3HAYEHHS Yy HAI[IOHATBHOMY
rocrnoAapcTBi KOKHOI KpaiHu. JIroauH1 MOTPIOHO BUBYATH Ta AOCIIIKYBATH
KJIIMaT, 100 BHUKOPUCTOBYBAaTM MOTro pecypcu Juisl CBOiX mMmoTped Ta, mo-
MO>KJIMBOCTI, 3MEHIIIYBAaTH BILIUB HECTIPUSATIUBUX OTOJHUX YMOB.

Cinbcbkorocnojapcbke BUpOOHUITBO Yepkachbkoi 001acTi y 3HayHId Mipi
3QJICKUTH BiJl arpoMETEeOPOJIOTIYHUX YMHHUKIB (TeIUia, BOJIOTH, CBITJIA), SIKi
JOCUTh MIHJUBI y 4Yaci Ta mpoctopi. Came ToMy, MOpSJ 3 arpOTEeXHIYHUMHU
3axo/laMM Ta CYYaCHHUMH TEXHOJOTISIMH, IO CHPSIMOBAHI Ha M1BUILECHHS
YPOKaHOCT1 CUILCHKOTOCIIOAAPCHKUX KYJIBTYp, MepeBakaloua poJib HAJIEKUTh
MPaBUILHOMY BUKOPUCTAHHIO CIPUATIUBUX OTOJTHUX YMOB.

Munynuii 2010-2011 cinbcbKOrocnogapchbKuid pik BUSBUBCS HE 3BUUAHUM
s obnacti. BHacnmimok aHOMalbHUX — SBUIN moroaw  3adikcoBaHo 73
METEOPOJIOTIYHI PEKOPAM, 3 SKUX HalOUIbllIe 3apeecTpOBaHO Y JIUCTOMANI
2010 p. IloromHi yMOBH XapaKTepU3yBaJIUCS 3HAYHUMU KOHTpPACTaMH
TeMIlepaTyp, sKi MIOMICSIS MPOSBISIUCH Y YEPryBaHHS «XBUJIb» XOJOAY Ta
Teria, aMIUITyAaMu Temneparyp yrponaoBxk ao6u 10°C 1 Ouible y TpyaHi
2010 p., ciuni, motomy Ta x0BTHI 2011 p., BENMKOIO KUIBKICTIO AHIB 13
CTUXIMHUMHM Ta HEOE3NMEUHHMMHU METEOPOJIOTIYHUMHU SIBUIAMU, ACPIIATOM
OMaJliB MPOTArOM TPUBAJIOTO Yacy, 2-Ma MepiolaMH >KOPCTKOI IMOCYyXH
(BeCHSIHO-JIITHSA, sIKa TpUBaia 3 3-01 JAeKaJu TpaBHSA 10 3-0i JeKaaud YepBHS Ta
JITHBO-OCIHHA - 13 CEpPEeIMHM CEpHHS A0 CEPEeIMHHU MKOBTHS) Ta 3aTSHKHUM
noimoBuM nepiogoM (24.06. - 8.07. 2011 p.) 3 peKOpHOIO KIUIBKICTIO OMAIIB.
3BUYAHO, LI0 TaKl €KCTpEeMalibHI MOTOJHI YMOBH HEraTUBHO BIUIMHYJIU Ha
BPOKalHICTh CUTbCHKOTOCIIOIAPCHKUX KYIBTYP.

ATpoOMeTeOopOosIoTiuHl  OCOOMMBOCTI Ce30HIB B Yepkachkiid obiacti
XapaKTepU3yBaJIUCS MIEBHOIO CBOEPIIHICTIO.

Ociup 2010 p. Bumanach TEIUIOO Ta JIOIIOBOI, 1 XapakTepu3yBalach
HECTaHJApPTHUM IepediroM MOTroJHUX YMOB - JHUcTomaja BusiBuBCcs Ha 3°C
TEIUTIIIMM 3a >XOBT€Hb. PeKopJHO Tenjaui JMcTOMmaja HIBEIIOBaB HACHIIKH
Mi3HBOI CIBOM, MOJOBXKUB MEPIO OCIHHBOI Bereraiii Ha 3 THKHI Ta J03BOJIUB
O3UMI{ MIIEHUI[l TIepe]l BXOJAOM B 3UMY JOCATTH (pa3u KYIIIHHS MPAKTUYHO MO
BC1ii TepuTOpii 00J1aCTI.

3uma 2010-2011 pp. 3aramom XapakTepu3yBajdach METEOPOJIOTTYHUMU
MOKa3HUKaMU OJIM3bKUMM [0 KJIIMAaTHYHOI HOPMH, MPU IOMY 4Yac B 4acy
CHoCTepirajiucs BIIXWJIEHHS Bl CEpelHIX MOKAa3HUKIB, K 32 TeMIEpaTypHUM
PEXKUMOM Tak 1 3a KUIBbKICTIO omanaiB. Hampuknan, y 2-i nekani ciuHg ta 1-i
JIeKaJi1 JIIOTOTO MaHyBaJla aHOMAJIbHO TEIlIa MOTo/a 3 MO3UTUBHUM BIAXUIECHHSIM
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CepeHbOJICKAaIHOT TeMIlepaTypu BiJ KiIiMathuyHOI HopMmH Ha 5-7°C. YV 2-if
JeKaal TpyaHs Ta 2-d MOJOBUHI JIIOTOrO MaHyBajla aHOMAJIbHO XOJIOJHA, 3
HETaTUBHUM  BIAXWICHHSM CepeAHbOACKaaHOI Temmepatypu Ha 3-6°C.
Haii6inbIa KUIBKICTh OMaJliB 3a CE30H 3a(iKCOBaHA y IPY/HI, sIKa NEPEBUIIMIIA
KJIIMaTU4YHy HOpMY ¥ 1,5 pasu. TpuBasie maHyBaHHsS aHTULIUKIOHAIBHOI IOTOIH
B CIYHI CHPUYMHWIO HE3HAYHY KUIBKICTh OMaJiB, iX Ae(IUUT 32 ClUCHb-TIOTUM
3QJIEKHO BiJ pailoHy ob6isacti cranoBuB Big 20 g0 60 %. Xoua 3a Takux
MOTOAHUX YMOB 3UMOBOTO CE30HY, HECHPUATIMBHUX SIBULL ISl TEpe3UMIBII
O03UMHUX KYJIbTYp MacoBO HE CIIOCTEpIrajgoch, MPOTE CTaH POCIHH Ha MOYATOK
BECHU HAa0IM3UBCA 10 (1310J0TTYHOTO BUCHAKEHHS.

Becna 3aranoMm xapakrepusyBajlacs MOMIPHO-TEIUIMMH Ta MOCYILTUBUMU
MOTOAHUMHU YMOBaMHU. XapaKTepHOIO ii OCOOJMBICTIO BUSBUJIOCH YEPryBaHHS
MepioAiB TOTEIUIIHh Ta IOXOJIOAaHb 13 3HA4YHUM jAedinuToM omaaiB. I[lo-
3MMOBOMY XOJIOAHUM BIJI3HAUMBCS ii TMOYATOK - MOPO3U CSATHYJIM MO3HAYKU
-14...-19°C, mno-niTHPOMY CIEKOTHMM - KiHelb TpaBHsa +29...+32°C.
Oco0nuMBUM METEOPOJIOTIUHUM SIBUIIEM JJI1 PAaHHBOBECHSHOTO MEpiojly cTana
HU3bKa BIAHOCHA BOJIOTICTh MOBITPS Ta CUJIbHI BITpHU. 3a TaKMX MOTOAHUX YMOB
nepeBakaid MaJoCIPUATIUBI IEPEIYMOBH JJis CIBOU SIpUX, POCTY Ta PO3BUTKY
BCIX IHIIMX KyibTyp. Yepe3 TpuBaiuii nediuut omaaiB 3 KIHIS TpPaBHS B
HEHTPAJIbHUX paiioHax o00JiacTi MiJ O3MMUMHU KyJIbTypaMu po3M0oYaiach
IPYHTOBA TIOCYXa.

Jlito Buzanocs TemWIMM Ta JAOUIOBUM 3 YacTUMH 3MIHaMH IOTO[IH,
nediuMTOM OmnajiB Ha MOYaTKy Ta HANpPHKIHLI ce30Hy. Bapro 3ayBaxkuTH, 110
HaJMIpHA KUTBKICTh ONafiB, sika 3adikcoBaHa mMeTeopoisioramu B nepiof 24.06.-
7.07., cynpoBoJXKyBajdach HEOE3MEUYHHMH TPOsiBaMHU (CHJIBHI 3JIUBH, TPal,
rpo3u, IIKBaIM). Taki TOroAHI YMOBH CYTTEBO BIUIMHYJIM Ha CLIbCHKE
rocrnoaapctBo Yepkacbkoi 00acTi, 0 B MOAAIBIIOMY MPHU3BEIO A0 3HUKEHD
YpOKatHOCT1 36pHOBUX KYJBTYp (OKpIM KYKYPY/3M) Ta BOJHOYAC MIJBULICHHIO
YpOKaHOCT1 COHSIIHUKY Ta IyKpoBUX OypsakiB. BhHacminok cyxocti Ta
MIABUALIEHOT IIUIBHOCTI BEPXHIX MIAPIB IPYHTY CTBOPIOBAIKUCH HE3a/I0BUIbHI
YMOBH JUIsl MIATOTOBKY 1]l TOCIB O3UMHUX 3€PHOBUX KYJBTYp Ta CIBOM 03UMOTO
pinaky.

Ocinp 2011 p. xapaxkrtepusyBaiach JA€PIIUTOM OINaJiB, TIPYHTOBOIO
MOCYXOI0 JI0 CePEeIMHU Ta 3HAYHUM JedIIUTOM Teria 3 2-1 Aekaau >KOBTHs. Taxi
NOrOAHI  yMOBM  HE  YCKJIAJHIOBAIM  30UMpaHHS  BpOXKar  MI3HIX
CUIBCHKOTOCIIOIAPCHKUX KYJIBTYpP, IPOTE YEpe3 CyXIiCTh IPYHTY, Mi3HI CTPOKHU
ciBOM Ta nediuuT Teruia, MOCIBM O3WMHMHHM BHUSBWINCH B KPUTHYHOMY 0
Mepe3uMiBIIl CTaH.

Otrxe, mnoroaHi ymoBu 2010-2011 CLIBCBKOTOCHOAAPCHKOTO  POKY
XapaKTepu3yBaJIUCs SIK CKIAIHI JJI1 BUPOUIYBaHHS ¢T KyiabTyp B Uepkachkiii
obnacti. CriocTepirajiach BeluKa KUIBKICTh aHOMaJIbHUX TOTOIHUX SIBUII, SIKi
COPUYMHUIN 3HMXKEHHS YpOXKaHOCTI 0araThOX KYJBTYp Ta BOJHOYAC
MIABUALICHHS 1HIITUX.
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OLEHKA ITPOAYKTUBHOCTHU BUHOI'PAJIA COPTA KABEPHE HA
TEPPUTOPUU HHLI «MBuB UM. B.E. TAUPOBA»

JLA. Ilapueckan,cm., I'.B. Jlawenko, 0. ceope. H.
Ooecckutl 20cy0apCmeeH bl IKOJOSUYECKUL YHUBEPCUMem

HNHuTerpanbHbIM MoKa3arejaeM CTENEHU 0JIaronpusTHOCTH
arpOKJINMaTHYECKUX PECYPCOB  [JISl  PAa3IWYHBIX KYJIbTYp SBISETCS  HX
YPOXKaWHOCTh, ONpEAeisieMas PacyeTHbIM IyTEM M YUYUTBHIBAKOIIAs Hapsay cC
OMOPKOJIOTMYECKUMHU MapaMeTpaMu KyJIbTYpbl PECYpPChl CBETa, TeIjia U Biaru [2].
D10  TeopeTHueckue ypoxkam — mnoTeHuuanbHbid (1Y) u kouMartuuecku
Bo3MoxkHBIH (KBY).

Lenbto paboThl SBISIETCS OLIEHKA MOTEHIUAIBLHO BO3MOXKHOTO ypoxas (1Y)
BuHorpaga copta KabGepune na tepputopurn HHI[ «BuB um.B.E.Taupoay.
HcxoaupiM  MaTepuanoM TMOCTYKWIW JaHHble MO (EHOJIOTMM BHHOTpaja U
temneparype Bo3ayxa 3a nepuoi ¢ 1981 mo 2000 roael. B 3amaun uccnenoBanus
BXOJWJIO: pacyeT CyMM TeMIEpaTyp BO3AyXa 3a BEreTalMOHHBIM mepuoh (OT
pacnyckaHusi o4eK 10 yOOpKH) U cCyMM (DOTOCHHTETHYECKH aKTUBHOM padalluu
(ZQf - ®AP), onieHKa UX AMHAMUKHA U OINpEJeiIeHHe MOTEHLIHUAIbHO BO3MOXKHOTO
ypoxas (ITY).

Jist uccnenyeMod TeppUTOpUM ObUIM paccuuTaHbl BeanuuHbl PAP 1o
cymmMme Ouosiorudeckux remmeparyp [3]:

S0, = 0,445T,, +225]1

[TonyueHHble JaHHBIE CBUACTEILCTBYIOT, UTO 3a HCCIenyeMmble Toabl (puc.l)
cymma ®AP uzmensuch ot 1491,4 no 1792,4 MJIx/m?. OTmMedaeTcs BOCXOASAITUN
TpeHa,to ectb DAP yBenuuuBaercs ¢ 1982 mo 2000 rox. MakcumanbHas
BennunHa AP nabmonanock B 1999 rony - 1792,4 MIx/M?, a MUHUMaNTbHasT — B
1993 rony - 1491,4 MIx/m>.

Pacyer mnoTeHUMANBbHOW YPOXKAWHOCTH OCYIIECTBISIETCS IO  METOAY
Toomunra X.I'. [4]:

20,

m b

q

rne 11U, N, Km, chp , 4 - cooTBeTCTBEHHO MOTEHIMANLHBIN ypoxkail, KIT]]

MU =10* -n-K

OAP, kordhULIMEeHT, XapaKTePU3YIOIINHI T0II0 X035 HCTBEHHO IIEHHOM YacTu
yposkas k obueit 6uomacce, DAP, TerninoTBopHas CriOCOOHOCTh €AMHUIIBI YpOXKasl.
CornacHo BBITIOJHEHHBIM UccenoBaHusIM AmupmkanoBa A.l'. [1] ans BuHOrpaaa

senuunHa ] pasaa 0,5-1%. Km - 1,25, a ¢ - 17020 KJx/kr. Pacuers
nokasbiBatoT, uto mpu 1 =1% IIU Bunorpana 3a nepuos ¢ 1981 mo 2000 roas! Ha
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Puc.1. JlunamMuka u TpeHJ CyMM (POTOCUHTETUUYECKH aKTUBHOW pajualiiiu.

uccueayemMoil Tepputropun usMmeHsoTcs oT 109 mo 132 m/ra u B cpemHem
MHorosieTHeM (50%) paBabel 117 m/ra. KpuBas oOecrniedeHHOCTH HMEET BWHJI,
MPEICTaBICHHBIN Ha puc. 2.
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Puc. 2. KpI/IBaH 00€eCIIeUeHHOCTH MMOTCHIHAJIBHBIX YPOKACB BUHOT'PA1a

BbiBoabl. B pesynabrare NpPOBEACHHBIX HCCIEAOBAHWM  BBINIOJHEHA
arpoKJIMMaTH4ecKasl oleHKa CyMM (DOTOCUHTETHYECKH aKTHBHOW pajualluud U, ¢
yYueToOM KOJIMUECTBEHHOM OLCHKH OHMO3KOJIOTMUECKUX mapamMCcTpoOB, OIIPCACIICHA
BEJIMUYMHA TOTEHIUAJIIBHOTO yposkas BUHOTpana copra KabepHe Ha Tepputopuu
HHII «IBuB um.B.E.Tauposay.
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1.AmupmxanoB A.I'. ConHeunast paauanus 1 NpoayKTUBHOCTh BuHOrpana / A.I'. AMupaxaHoB.
— JI.: 'mppomereonsnar, 1980. — 208 c.
2. Jlsmenko [I'.B. Arpoxnumaronoruyeckas oOLEHKa (OpPMUPOBAaHUSA MPOJYKTUBHOCTH
CeJIbCKOX03sHUCTBEeHHBIX KyIbTYyp. — Onecca: HHI ,,iBuB um. B. E. Tauposa”., 2011. — 249 c.
3.Mumenko 3.A. O MeToAWKE YIUIOTHEHHS arpoKJIMMaTHUYecKoW WHGOpMAaIMu Ha MpUMepe
paaraloHHO-TEIUIOBbIX pecypcoB / 3.A. Mumenko, I'.B.JIsmenko. — Kues, 1994. - Jlen. B
YxpHYEU 28.07.94, Ne 1435.
4. Toomunr X.I'. DKkojoruyecKkre MPUHIUIBI MAaKCUMAJIbHOW MPOIYKTHBHOCTH moceBoB /X.I.
Toomunr. — JI.: 'mapomereonsnat, 1984. — 264 c.
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POSSIBILITIES OF FLOOD WAVE MANAGEMENT BASING ON
COMPUTER MODELING ON EXAMPLE OF PRUT RIVER ON
SECTOR: RESERVOIR COSTESTI-STINCA AND UNGHENI TOWN
Jeleapov Ana, PhD student, junior researcher
Institute of Ecology and Geography of Academy of Sciences of the Republic of
Moldova

Introduction

Extreme weather of last decades creates premises for formatting great
floods — the main hydrological risk on the territory of the Republic of Moldova.
Such floods passed along main Moldova rivers Prut and Nistru in 2008 and 2010
and brought damages of 167mil.lei (=11 mil. €). Taking into consideration that
these floods are close to 0,1% and 1% probability we consider interesting to
simulate evacuation of flood waves of 5, 1, 0.5, 0.1 % probability from Costesti-
Stinca reservoir situated on Prut River and appreciation of maximal discharges
and their travel time to Ungheni Town using HEC-RAS software.

Methodology

The main computational model used in this study is free software HEC-
RAS developed by US army corps of engineers at the request of American
Hydrologic Engineering Center [4] which deals with river analysis systems and
represents an automatic computing tool. This software is capable to simulate
unsteady flow through a full network of open channels. The physical laws which
govern the flow of water in a stream are: the principle of conservation of mass
and the principle of conservation of momentum. These laws are expressed
mathematically in the form of partial differential equations which are referred to
as the continuity and momentum equation.

Discussions and results

Prut River is a transboundary river and flows through three countries:
Ukraine, Romania and Moldova. Reservoir Costesti-Stinca was built in 1978,
576 km upper confluence with Danube especially for protection against floods
of lower part of Prut basin. This reservoir is a strategic point both for Romania
and for Republic of Moldova. Good exploitation and capacity of flood wave
regularization mean safety living of hundreds of people lower it. But sometimes
such conditions are very hard to apply. Simulation of flood wave in case of rare
probability floods can give possibility to improve the rules of reservoir
exploitation.

The results of simulations depend on quality of Prut Valley TIN. It was
created in Arc Gis 9.3.1 basing on topographic maps of 1:25000 scale [3]. Using
HEC-GeoRAS main geometry characteristics were extracted and exported into
HEC-RAS [5]. All the cross-sections were analyzed, calibrated according to [1]
and interpolated. Basing on this geometry, four scenarios were elaborated (fig.
1). According to them we can see that maximal discharges diminish from upper
post (Costesti-Stinca) to downer post. Also HEC-RAS gives us the possibility to
appreciate the travel time of maximal discharges during time and space (tab. 1).
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Table 1. Maximal discharges and their travel time from upper to downer post
Evacuation from Uncheni Travel time of maximal
Characteristics Costesti-Stinca & 3 discharge from upper to
3 Town, m’/s
reservoir, m’/s [1] downer post, hours
Maximal discharge of
5% probability 509 443 32
Maximal discharge of
1% probability 700 397 48
Maximal discharge of
0.5% probability 1274 I8 44
Maximal discharge of
0.1% probability 1560 1351 42
O g i Conclusion and recommendations

Costesti - Stinca . .
Omax 0.1% This study is one of the first

attempts to apply HEC-RAS for
simulation of flood waves on
territory of Republic of Moldova.
The results can be considered
reliable according to input data.
Taking in  consideration that
topographic maps were made nearly
40 years ago, it is necessary to
improve these data and to use maps
of 1:5000 or 1:1000 scales for more

50000 100000 150000
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exacted results. For a Dbetter

Figure 1. View of longitudinal profile of Prut | gimulation of hydraulic processes it
River from Costesti-Stinca to [Ineoheni is necessary to make detailed

researches and analyses of river bathymetry. The unsteady flow module from
HEC-RAS should also include up-to-date detailed information about ineffective

areas, bridges, culverts, lakes etc.
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TEOPETUYHI OCHOBU TA NPAKTUYHI PEAJIIBALIIT OLIIHKH
CTAHY BOAHUX PECYPCIB B YMOBAX HEJJOCTATHOCTI
JAHUX CITOCTEPEXEHD TA 3MIHAX KIIIMATY (HA IPUKJIAII
HIBHIYHO-3AXITHOT'O IPUYOPHOMOP’A)

FO.B. Booscok, H.C. Jlo6ooa, 0.2eoep.H., npog.
OoecbKuti 0epatcasHUll eKoN02IYHULL YHIGepcumem

Tepuropis I[liBHiuHO-3axigHoro [IpruopHOMOp’ s € HETOCTATHHO BUBYEHOIO
y TIAPOJOTIYHOMY BIJTHOIIEHHI: CHOCTEPEKEHHS 3a CTOKOM Yy MPHUPOIHUX
yMOBax #oro (QopMyBaHHS HE NPOBOAWIMCS, a ICHYIOYl Marepiaiu
BIJIMOBIZAIOTH MEPIOAY NEPETBOPEHHS CTOKY BOJIOTOCIIOAAPCHKUMHU 3aX0aMH.

JIo OCHOBHMX HampsIMIB BOJOTIOCIOAAPCHKUX TEPETBOPEHb BIAHOCATDH
MTY4YHI BOJOMMHU (BOJOCXOBHIIA Ta CTABKU), Kl BUKOHYIOTH pOJIb IITYYHUX
BUIAPHUKIB, 3poinyBaHHA (Mexupiuus JlyHaii-/[HicTep), BHKOpPUCTaHHS
niazeMHux BoA (Mexupiuus Juicrep-IliBnennuit byr) ta in.

B Onecbkomy Jiep>kaBHOMY €KOJIOTTYHOMY YHIBEPCUTETI M1 KEPIBHUIITBOM
npod. €./. 'omuenka ta npod. H.C. JloGoau po3pobiaeHo MeTo pO3paxyHKiB
XapaKTePUCTUK CTOKY Malux Ta cepefaHix piuok [liBHIYHO-3aXiIHOTO
[TpudopHOMOD s, SIKMI € CKJIaJ0BOIO MOJIEN TUITY “KIIIMAT-CTIK 1 0a3y€eThCs HA
BUKOPUCTAaHHI METEOPOJIOriuyHoi 1H(pOpMalli, a caMe JaHUX MpO PidyHI ONaju,
TeMIiepaTypy Ta Ae(pIIUTH BOJOTOCTI MOBITps. PiuyHuM CTiK BU3HAaudaBcs 3a
JaHUMHU METEOPOJIOTIYHUX CTaHI[Ii Ha OCHOBI METOJY BOJHO-TEIIOBOIO
OaJsiaHcy 1 1iCTaB Ha3BY “KIIMAaTUYHOTO .

JlocnmipkeHHsT  KJIIMAaTUYHUX ~ XapakTepUCTUK Ha  OCHOBI  JaHUX
MeTteocTaniii Po3auipHa, JIro6amiBka, Oneca BUSIBUIHM HAasIBHICTh TEHICHIIIHN 10
3pOCTaHHS TeMIIepaTyp MOBITPS sIK 3a pik, Tak 13a xonoauuit (XI-111) Ta Termii
(IV-X') nepiogu. Ilpu npomy 3pocTaHHs TeMIiiepaTyp MOBITPS y XOJOJHUN
nepioJ € OUTbII BUpaxkeHUM. PiBHSIHHA TpeHIiB, oTpuMaHi 3a nepion 1987-2007
pp., MOKa3yIOTh, 10 IHTEHCUBHICTh 3POCTAHHS TEMIIEpaTyp MOBITPS Y 11 POKH
3pocJa y MOPIBHIHHI 13 YCIM MEP10J0M CIIOCTEPEIKECHb.

VY XpOHOJIOTIYHOMY XOJ1 PIYHUX CYM ONaAiB Ta OMNAaAIB TEIIoro i
XOJOHOTO TEpio/iB CTAaTHCTHUYHO 3HAUYyIIMX TPEHAIB HE YCTAHOBJIEHO.
Tenaeniis 10 3MEHIICHHS PIYHMX ONAIIB Ta OMAAiB XOJOJHOTO TEPiony
BUSIBJIEHA 33 JaHUMU MeTeocTaHiii Po3auisHa Ta Jlrobamriska. [1lo meTeocTanmii
Opneca BIIMIYa€ThCS HE3HAYHE 30UTBIICHHS OMAiB TEIJIOTO MEePIoy.

30UTbLICHHST TEMIIepaTyp MOBITPS B 3UMOBHUH CE30H CIPHUSE 3MEHILIEHHIO
NIMOMHU  MPOMEpP3aHHsI TIPYHTY, (POPMYBAaHHIO BIAIUT Ta 30UIBLIECHHIO
IHQUIBTpalii Taaux ¥ AOLIOBUX BOJA y MIACTWIbHY MOBEPXHIO. 3MEHIICHHS
3amacy BOJAM B CHITOBOMY MOKpPHBI Ta 3pOCTaHHS BTpPAT NMpPHU TAHEHHI CHITY VY
BECHSAHHMM CE30H CHPUSAIOTh 3HWKEHHIO MaKCUMaJIbHUX BHUTpPAT BOJAM B IMEPIOA
BECHSHOI'O BOJONULIA. Y CBOIO Yepry, 3pOCTaHHS TEMIIEPATYp MOBITPS JIITHHOT'O
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CE30Hy 30UIBIIye BHUIAPOBYBAHHS 3 IIOBEPXHI CYIl Ta BOJHOI IOBEPXHI
LITYYHUX BOJOUM.

TakuMm yuHOM, B OCTaHHI AecaTUpivys (moynHawouu 3 80-X pOKiB MUHYJIOTO
CTONITTS)  yMOBM  (opMyBaHHS  CcTOKy  pidok  [liBHiuHO-3aximHOTO
[IpudopHOMOpP’ ST 3 TOYKH 30py KIIMAaTUYHUX YMOB, moripmuiauck. CymapHe
30UTBIICHHS] TEMIIEpaTypd IMOBITPS 3a PO3PAXyHKOBUM I1HTEpBasl '"TpaBeHb-
BepeceHp" B mepiog 3 1989 p. mo 2008 p. B NOpIBHSAHHI 3 MOMNEPEIHIM
OaratopiyauM nepiogom ckiamae 2,5 — 3,0 °C mjisi METEOpOJIOTIYHUX CTAHITIN
niBHiYHOTO 3axoay IIpuyopHomopcbkoi HuzoBuHu (I3main, Capata, Po3ainbha,
Bo3HeceHChK), 110 3yMOBITIOE 3DOCTaHHS TEIUIOCHEPTETUYHUX PECYPCIB KIIMATy
B 1,04 pa3u. 3meHmeHHs piunux omaaiB 3 1989 p. mo 2008 p. BigOynocs B
cepeanuboMy Ha 6%. Po3paxyHku Ha OCHOB1 PIBHSHHS BOJIHO-TEILJIOBOTO
OaJlaHCy TMOKa3aiM, 110 Taka 3MiHa CIIBBIJHOIICHHS PECypCiB TeIia 1 BOJOTHU
3a0e3Meuye 3HKESHHS KIIIMAaTHYHOTO piuHOTO CTOKY Ha 30%.

OpgnuMm 13 eramiB poOOTH € JAOCHIKEHHS MOCYUUIMBOCTI KJIIMaTy
[TiBaiuHO-3axigHoro IlpuyopHOMOp’s, a TaKOX OI[IHKA BIUIMBY MOCYILIUBOCTI
Ha CTIK PIYOK.

3 TOYKH 30pY TiIPOJOTIUHUX JOCIIKEHb PEaKIIi€l0 BOJ0300pIB PiUOK Ha
MOCYXHU MarOTh OyTH XapaKTEPUCTHUKU MIHIMAJIbHOTO CTOKY, TPUBAIICTh MEKEH1
Ta TPUBAIICTH MEPECUXAHHS PIUOK.

JUis OLIHKM TMOCYHUIMBOCTI po3paxoBaHi iHAekcu mnocynuinBocTi SPEI
(cTaHIapTU30BaHUN 1HJIEKC CyMapHOTO BUIIAPOBYBAHHS 1 OMajiB). AHaANI3YIOUU
1HAeKCH OyJO BUSIBIEHO, IO TPUBAJL CyXl TNEpiOau Mailke He TparuisIucs.
3navennss SPEI mokasyrore, mo B mepiog 3 1961 mo 2010 pp. Oymo
3apeecTpOBaHO ONM3BKO 5 BUMAIKIB MOCcyX. [IoOBTOpIOBaHICTh MOMIPHO CYXUX
nepioniB ckinangae 13%, nyxe cyxux nepiofiB — 6%, BKpail cCyXuX MepiofiB —
2%. MoxHa cka3aTy, 110 Ha JOCIKYBaHii TepuTOpii MepeBakatoTh MOMIpHI
MOCYXU TPUBAIICTIO He OubiIe 1 poKy.

[IporHo3 craHy MOCYyNIIJIMBOCTI BUKOHYBABCSl 32 JAHUMHU CLEHAPII0 3MIiHU
riobanbHOro KiaimMaty AlB, 3riiHO 3 SKUM TOBTOPIOBAHICTh AYXKE CYXUX
nepioniB y 2011-2025 pp. 30u1bmmThes Ha 5%, BKpail CyXux mepioaiB — mMaibke
He 3MiHuThesa. HaitHmxkui 3nauenns SPEI, a omke 1 HailOubIna MoCynuIuBICTb
nporuo3yrtbes y 2020-2021 pp.

BucHOBKHM Ta mepcneKTHBM BMKOPHMCTAHHSA. AHali3 METEOPOJIOTTYHUX
xapaktepuctuk IliBHIuHO-3axigHoro IlpuyopHomMOp’ss J03BOJNMB YCTaHOBUTH
TEHJEHIIi J0 3pOCTaHHS TEeMIEpaTyp TMOBITPSA Ta BIANOBIIHE 3POCTAHHS
MOCYUUIMBOCTI KiiMaTy. [loBTOprOBaHICTh MOCYNUIMBUX SIBUII 3TIIHO 13
CYyYaCHUMH CIIEHapisIMHU 3MiH KJIIMAaTy Ma€ 3pOCTaTH, BUKIMKAIOUU T'1IPOJIOT1UHI]
MOCYXy — 3OUIbLICHHS TPUBAJIOCTI MEXEHI Ta 3HUKEHHS XapaKTepUCTUK
MIHIMaJIBHOTO CTOKY pI4OK. Po3paxyHKH BeIMUYMH KIIMAaTUYHUX YMHHUKIB Ta
MOKa3HUKIB TIOCYIIJIMBOCTI 3a clieHapismMu 3MiH kiimati (A1B, Al, BIl)
J03BOJIATH BUWTH HA OLIHKY XapaKTEPUCTUK PIYHOTO CTOKY, MOr0 BHYTPIIIHBO
PIYHOIO PO3MOJAUTY Ta MIHIMAJIBHOTO CTOKY.
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BUKOPUCTAHHSA MOJEJII TPAHUYHOI IHTEHCUBHOCTI JJIA
BU3HAYEHHSA MAKCUMAJIBHOI'O CTOKY BECHSHOI'O
BOJIONIJLJISA B BACEHHI MIBAEHHOI'O BYT'Y

10.0. Beoiwesa, B. A. Osuapyxk, ooy., K.2.H.
OoecbKuti 0epatcasHUll eKON02IYHULL YHIGepcUumem

binbuiicte cydacHUX Mojzened A po3paxyHKy MaKCUMaJlbHOTO CTOKY
PIYOK OMUPAIOTHCS HAa MOJIENb PYCIOBUX 130XPOH, a MICHS JEAKUX MPUIYIIECHb
3BOJATBCA JO BIIOMUX CTPYKTYp peAyKUiIMHOro Tumy abo TrpaHUYHOL
iHTEeHCUBHOCTI. HailOunpin jxe 0OTrpyHTOBAHOIO € olepaTopHa MojeNb, Ha 0asi
AKOT PEKOMEHAYETHCS MPOBOJUTH HOPMYBAHHS XapaKTEPUCTUK MAKCUMAIbHOTO
CTOKY B YKpaiHl, 3aMICTh BC€ I1I€ [1040i, ayie JaBHO BXKE 3aCTapiiIoi MOPaIbHO
meronuku CHill 2.01.14-83. Ille omHuM MOXJIMBUM BapiaHTOM € MOJIEIIb
IPaHUYHOI 1HTEHCUBHOCTI, B OCHOB1 SIKOi JI€KHUTh TaKOX TEOPisl PYCIOBUX
130xpoH. CaMe L MOJelb BUKOPUCTaHa HaMU JUIsl OOIPYHTYBaHHS MapaMeTpiB
MaKCHMAJIbHOT'O CTOKY BECHSHOTO Bojonuuist B 6acelini [liBgennoro byry.

B sxocti 00'eKTiB  DOCHIKEHHS B3SITO 35 pIiUKOBUX BOJ0300piB 3
miomamu Bix 36,5km° (p. IliBaennmit Byr - c. Uepmssa) mo 46200 kM’
(p.IliBnennuii byr-c.OnekcanapiBka) 1 nepiojgom crnocrtepekenb Big 11 mo 95
POKIB.

[IpuitHABIIM 32 OMOPHY PO3PAXyHKOBY XapaKTEPUCTHKY MaKCHUMallbHHI
iap CTOKY BECHSIHOTO BOJAOIULISA, BUKOpUCcTaHa ¢popmyna Buay[1]:

szattp/TO)YmSFﬁ‘pa (1)

ne (p(t » / T 0)- TpanchopmaiiiHa QyHKIis; ¢, - 4ac pyclaoBOro J100iraHHs;
T, - TpUBAJIICTh NPUILIUBY BOJM 31 CXWIIIB JI0 PYCIIOBOi Mepexkl; Y, - map CTOKY
3a mepioj BOJONMULISA; &p — KOE(PILIEHT PYCI0-3allIaBHOTO PETYNIIOBAHHS 1
BOJIOOOMIHY;” —  KOE(IIIEHT 3aperyyroBaHHS  MaKCUMaJbHOTO  CTOKY
MIPOTOYHUMH O3€paMH, BOJOCXOBHUIIIAMU 1 CTaBKaMH; /”tp— Koe(iIieHT, SKUN
CILY’KUTh JJI Tepexoay Bia onopHoi 1%-01 IMOBIPHOCTI NEpEBULIIEHHS 10 Oy/1b-
SIKOT 1HIIIOT.

[lepmia xapakTepucTuka — Iap CTOKY 3a Mepioj BOAOMULIS OTpUMaHa B
pE3yNbTaTi CTATUCTUYHOI 0OpOOKHM YacoBUX psAiB 1o 35 Bogo30opax y OaceitHi
ITiBnennoro byry. Ilpum ysarajnbHeHH1 IIapiB CTOKY Y, IO TEpUTOPII
JOCHIJDKYBABCS ~ MOXJIMBUW  BIUIMB ~ MICIICBUX UYMHHUKIB  (3aJIICEHICTD,
3a00JI0YEHICTh) Ta reorpadiyHoro MojoXeHHs BoAo0300piB. [lpoananizyBaBiiu
OTpPHUMaHI1 JaHl, CTa€ MOXIIUBUM N0OYyJ0Ba KapTH 130aiHiA Y, ., . llapu cToky

BECHSHOTO BOJOMULISI 3aKOHOMIPHO 3MEHIIYIOThCS 3 IMIBHIYHOTO 3aXOAy Ha
miBaeHHui cxix Big 160 mm 1o 60 MM.
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Hactynaum posriasgaBcs koedilieHT 4acoBOT HEPIBHOMIPHOCTI CXUIIOBOTO
npuruBy (n+1)/n. 1ns gocnimkyBaHoi TepuTopii BiH 1opiBHIoe 12.0, 3BiIKH
n=0.09.

OcTaHHA XapaKTepUCTUKA CXUJIOBOIO MPUILIUBY — HOro TpuBalicTsh 7. Lls

XapaKTepUCTUKa po3paxoBaHa 3a JOMOMOIOK KOMIT IOTEPHOI MpPOrpamu
“Caguar” 1 y3arajJpHEHa Yy BHUIJIAJ1 KapTH 130JIiHIM. B 1iioMy, BeIWYUHU
CXUJIOBOTO MPUILIUBY B JIOCHII)KYyBaHOMY OaceiiHi 3MIHIOIOThCA B J11alla3oH1 OT
450 no 100 romuH.

Hactynuuii eranm po3paxyHKiB OyB MNpHUCBSYEHHI BHU3HAYEHHIO JBOX
TpaHchopMaliiHuX (QYyHKIINA, OJHAa 3 SKUX BpaxoBye TpaHChoOpMaIlio 3a

paxyHOK pycJOBOro Jo0iraHHs (p(t p / Ty ) , a Jpyra — IiJ BIUIMBOM pYCIO-
3aIJIaBHOTO PETYJIIOBaHHS €f
Tpancdopmariiina yHKIIIS pO3paxoOBY€eThCs 32 HACTYTHUMH (POPMYIIaMH:
a) npu t,<T,

n
az‘% _n+l 1] m+ 1 iy ; 2
T n Iy (n+1)(m+n+1) 1y

0) npwm 1,27,

m
[t 1 1 1 T
q{%j:_ e s B I 3)
0 tp m m(m+n+1) tp

Jlns piuok Oaceliny IliBaenHoro byry ms QyHkiisi po3paxoBaHa ajisi BCIX
JOCJIJKYBaHUX BOJ10300piB 1 3MiHIOeThes Bia 0,009 mo 0,032 B 3a1eHOCTI Bij

criBBigHOmIeHHS {p / Ty

KoedirieHT pycno-3amiaBHOTO BOAOOOMIHY € BU3HAYEHUH 3BOPOTHIM
po3paxyHkoM 3 Gopmynu (1) 1 y3araabHeHUN y BUTJIAA1 3a7I€KHOCTI B1J IJIOII]
BOJ10300DIiB.

TouHicTh pPO3paxyHKOBOT METOAWKH ckianae +13.1%, mio BiAmoBigae
TOYHOCTI BUXIIHOI 1HGOpMAIl M0 MAKCUMaJIbHOMY CTOKY, OTKE€ BOHA MOXeE
OyTH peKOMEHJ0BAaHA /10 MPAKTUYHOI'O 3aCTOCYBAaHHS HA PEriOHATILHOMY PiBHI.

Jlirepartypa:

1. Tonuenxo E.J[., Osuapyx B.A. ®@opMuUpOBaHHWE MAKCHUMaJbHOTO CTOKa
BECEHHETO MOJIOBO/IbsI B yciIoBUsIX tora Ykpaunsl. TOC, Onecca, 2002, 110c.
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MAKCHMAJIBHUM CTIK BECHSIHOI'O BOJIOIILJLJIS B
BACEWHI P. IIBJEHHUU BYT

A. A. I'aspunenko
OoecbKuti 0epatcasHUll eKON02IYHULL YHIGepcUumem

Piuka IliBgennuii byr HalexuTh 10 BeIUKUX pidok Oaceitny YopHoro
Mopsi, Oepe moyaTok B migHeceHid uvactuni llogiiecekoro miato. Bmamae B
Huinpo — byrcekuii nuMMaH, yTBOpIOIOUM HIDKYe TUpio p. Iuryn. baceitn
JOCHIIKYBAHOI PIYKK PO3TAIIOBAHUN B JIICOCTENOBIH 1 CTENOBI1H 30HAaX.

[Ipupoana pocnuuHicTh 3aiimae 12% Bciei o, 11% noBoauThecs Ha
micu, 6mu3bko 1% - Ha ayru 1 0,5% - Ha 6omoTa. Crenu 30eperiucs Jauiie Ha
Iy’Ke He3HAYHUX, HEMPUJATHUX IUISHKaX IPYHTY.

Teputopis omucyBaHOro paloOHy TMpPENCTaBIsIE Jy)XE€ CKIAaJHY B
KJIIMAaTUYHOMY BIJHOIIEHHI MICHEBICTh. PiuHI CymMH omnajiB 3MIHIOIOTHCS Bij
570 mm Ha miBaHI 10 654 MM - Ha TiBHOYI. BOHM BiAPI3HAIOTHCS 3HAYHOIO
MIHJIUBICTIO 1O pokax. B okpeMi poku MOXKYTb CIIOCTEPIraTucs 3acyXHu.

Cepenns piuHa TeMIiiepaTypa Ha JaHiil TepuTopii 3MiHIO€eThCs Bin 6,7°C Ha
miBHOY1 10 8,5°C - Ha MIBIHI.

Piuku Gaceitny IliBnennoro byry B BecHSIHUM Mepioj KUBISATHCS 3a3BUYAM
TalUMU BOoAaMH 1 rigporpagu BOAONUIb MarlTh J00pe BHpaXEHY
OJTHOBEpIIMHHY (OpMY, 3a BHUKIIOYEHHSM THUX POKIB, KOJU B pe3yJbTari
3aTsHKHOTO CHIFOTaHEHHs rinporpad Bogomuuis npuiimae dopmy, OIU3BKY 10
Tpamneliii, abo 6araToBepiMHHY (HOpMy IpH MEpepUBYACTOMY CHIroTaHeHHi. L
ocTtaHHs (opMa MOKe BUHUKHYTH TaKOXk BHACIIJJOK BUIAAIHHS JIOIIIB B NEPioj
criaJly BOJIOIULIIS, ajie TaKl BUTIAJKU OyBaIOTh HE YacToO.

[Ipu QopmyBaHHI BHUCOKHMX BOJOMNLIb HAa JOCIIKYBaHUX pIUKax, KpiM
MOBEPXHEBOI'O0 CTOKY B CHITOTAHEHHS Ta JOLIOBUX OMNaAiB, MPUIWMAE y4aCTh
TaKOX IPYHTOBUH CTIK.

Bucoki Boponus Bigmivanuch B 1932, 1940, 1941 ta 1956 pp. HaiibGinbm
MacmtaOHuM Oynio Bogonuuist 1932 poky, sike oXomuiao Maike Bech OaceliH, 3a
BUKIIIOUEHHSIM p. [Hryn. HeoOXiHO TakoX 3ayBa)KWUTH, IIO Y MEXKax MpaBUX
MPUTOK JIaHi Ipo po3Mipu Bogonuuist 1932 p. BiacyTHI.

MakcumalnbH1 MOJyJI1 HAHOUIbII BUCOKUX BOAOMNLUIL 3MiHIOIOTHCS Bif 0,11
10 0,26 M’/c*KM®, MPUYIOMY Ma€ MiCIe UiTKa 3aKOHOMIpHICTb, 5K IONATAE y
3MEHIIIEHHI MOJTYJIIB 3 POCTOM ILIOII1 BOJ10300DiB.

BusHayeHHs pO3paxyHKOBUX XapaKTEPUCTUK MAKCUMAJIbHOTO CTOKY
BECHSIHOTO BOJIONULIA B OaceiHi p. [liBnenHuit byr Ha cboroaHi 31HCHIOETHCS Y
BiMOBiAHOCTI 3 HOpMaTuBHUM JokyMeHToM CHIll 2.01.14-83. BazoBa ¢opmyia
Ma€ BUTJIS]L

kqu

qm=m55152; (1)
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1€ = — MaKCUMaJbHUN MOJYJIb CTOKY;
Y — map cToKy 3a BOAOMULISA, IPUUOMY
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YAOCKOHAJIEHHS HOPMATHUBHOI BA3H 11O PO3PAXYHKY
XAPAKTEPUCTUK MAKCUMAJIBHOT'O CTOKY JOMIOBUX
IHABOJKIB Y IIPUKAPITIATTI

M. B. I'onuiii, m.n.c., €. /]. I'onuenxo, 0.ceoep.u., npogq.
OoecbKuti 0epatcasHUll eKON02IYHULL YHIGepcUumem

['eorpadiune mnonoxkenHs OaceiHiB piyok I[Ipukapnarrtsi, 0COOGIMBOCTI
aTMoc(epHOi HUPKYISLIT Ta MIiCUEBl (paKkTopu BU3HAYAIOTH TE€, IIO TEPUTOPIA
XapaKTepU3y€eThCS MOMIPHO KOHTUHEHTAJIbHUM KJIIMaTOM.

Kaprnatu € oguuM 13 HallOUIbII MaBOJKOHEOE3NMEYHUX PETioHIB YKpaiHH.
TyT Ha IPOTA31 POKY MOXKE CIIOCTEPIraTUCA MO JIeKIIbKa JOIIOBUX MABOJIKIB, SIK
yacTo HaO0yBalOTh KaTacTpoPIYHOrO XapakTepy, K 1€ Majo Miclle, HalpuKia,
y Ipukapmarti y 2008 pori. Toai 22-27 nunus 2008 poky B IIECTH 3aXiTHUX
obnactax Ykpainu (JIbBiBcbkid, IBanO-®pankiBCchki, TepHOMIBCHKIM,
UepHiBelbKiid, 3akapmnaTchkiii 1 BiHHMIBKIN) BHACIIIOK 3HAYHUX OMAJIIB
CIOCTEpIraBcs BUCOKMWA TaBOAOK. 3a JONOMOIOI EMIIPUYHUX KPUBHX
3a0e3nedeHocTi Oyno omiHeHo mnaBogok 2008 poky, 3 TOYKH 30py Horo
WMOBIPHOCT1 MepeBUIlleHHs. BUsBUIOCS, 110 el MaBOJOK Ha JOCTIIKYBaHIM
TepuTOpii Mae 3a0e3MmeyeHiCTh, fKa 3MiHIEThes Bim 1.1% (p.duictep - M.
lanmua) no 34% (p.Jlimauns - c¢. Ocmonona). Ha puc.l mpencrasiena kaprta-
CXeMa PO3MOJIUTYy CHOCTEPEKEHUX MaKCUMyMIB Ha Teputopii [Ipukapnatrts mo
pOKax.

VMoBHI DO3HAYKH
TcTOpPHYHAH MAKCHMYM CIIOCTEPITABCH V:
@ - 2008p. (34%)
- 1969p. (29%)
@ - 1980p. (11%)
- 1941p. (6%)
() - inmi poxm (20%)

N\

Puc.1 — Kapra-cxema po3noiily CiocTepexeHuX MaKCUMyMIB (110 pokax) 1
KUIBKICTB TIOCTIB (Y AY’KKaX, y %) Ha piukax [Ipukapnarrs

AHaNITUYHUA OTJIS] ICHYIOUOi HayKOBO-METOAMYHOI 0a3u 3 poO3paxyHKiB
XapaKTEePUCTUK JOIIOBHX MMaBOJIKIB MIOKA3aB, 1110 BOHA HE BIAMOBIAAE Cy4aCHOMY
PIBHIO PO3BUTKY TIAPOJIOrii 1 piBHIO BUMOT JO TIAPOJOTIYHUX PO3PAXYHKIB UM
nporuo3iB. BinmosimHo g0 CHull 2.01.14-83, po3paxyHKM MakCHMaJbHUX
BUTpAT BOJM JOIIOBUX MaBOJKIB B Jlana3oHi Boa030IpHHUX Tuoml F > 200 KM°
BU3HAYAIOTKCS 32 PEAYKIIHHOIO POpMYIIOI0
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q, :‘]200(T] 55253119- (1)

1€ ¢,, - MOAYJIb MaKCUMaJIbHOI MUTTEBOI BUTPATH BOJAM 3a0€3MEUEHICTIO

. o . 2 )
P =1%, BIITHECEHUH OO0 IJIOII1 F =200 KM"; n, - CTCIICHEBUHU IIOKa3HUK; 0,0, -
Koe(illieHTH sl BpaxyBaHHS BIUIMBY Ha MAaKCUMaJbHUH CTIK OOJIT Ta

BHCOTHOT'O TMOJIOKEHHS BOJ10300DiB.
Crpykrypa g¢,, HE BiAmoBimac ymoBaMm (OpMyBaHHS MaKCUMAIBHOTO

ctoky y IlpukapnaTTi, OCKUIbKH, SK IIOKa3ye€ aHajli3, pPO3pPaxXyHKOBI
XapaKTepUCTUKH (I1ap CTOKY, TPUBAJIICTh CXUIIOBOTO MPUILIUBY, B TOMY YHCII i
40 ) OOYMOBIIEHI HE reorpadiuyHUMU KOOpJMHATAMU, @ BUCOTHUM TOJIOKEHHIM
BOJ10300DIiB.

[Tpu momax Bog0300piB F < 200 KM’ MaKCHMaJIbHi MOJTyJI1 BU3HAYAIOTHCS

3a (OPMYJIOI0 FPAaHUYHOT IHTEHCUBHOCTI
q, = Al%Hl%né‘}“p 5 (2)
ae 4., = 16.67z/7(r) - MAaKCUMAaJIbHUW MOJYJIb CTOKY 3a0€3MeUeHICTIO P =1%,
BiHeCeHud no H,.n; H,, - AOO0OBUH MaKCUMyM OIaJiB 3a0€3MeUYEHICTIO
P=1%; n - 30ipHUN KOe(ILIEHT CTOKY; & - PEeOyKUIHHUNA KoeIleHT ass
BpaxyBaHHs BIUIMBY BOJOWM MPOTOYHOIO THUITY.

B wmiii Meroauii B sIKOCTI 0a30BOi XapaKTEPUCTHKU IITYYHO BBOJUTHCS
yacoBa KpHMBa CEPENHBOI IHTEHCMBHOCTI omaaiB w(r) 3a po3paxyHKOBY
TPUBATICTh 7, 3aMICTh TpaHchopmaliiHoi (yHKii q00iraHHs y/(tp /TO) Ta
PYCI0-3aIUIaBHOTO PETYJIIOBAHHS &, .

ABTOpaMH 1Jii PO3PaXyHKY MaKCHUMaJIbHOIO CTOKY pidok [lpukapnarts
IPONOHYETHCS 3aCTOCYBATH (POPMYITy, 3aCHOBaHY Ha MOJIEN1 PYCIOBUX 130XPOH.
ba3oBa cTpykTypa Mae BUTIISAL

q, :q']%W(tp/TO)SF/Ip7 (3)

1€ ¢, - MaKCMMaJIbHUM MOJYIIb PYCIIOBOTO CTOKY 3abe3rneueHicTio P(%),

M/c KMz; q'., - MAKCHUMaJbHUN MOAYJb CXUJIOBOI'O CTOKY OIIOPHOI
3a6e3nedeHocTi P =1% (M/c kM’

¢, =028 1 Ly (4)
n T

1% 2
0

n+l1

- KOoeIIIEHT YacOBOI HEPIBHOMIPHOCTI CXWJIOBOT'O MPUILIUBY; Tj -
n

TPHUBAJICTh CXHJIOBOTO MPHUIUIUBY, TOA.; Y, - IIAp CTOKY JOIIOBHX MaBOJKIB
3a0e3MeueHicTio P =1%, MM; y/(tp /TO) - TpaHcopmaniiHa QyHKISA, sKa

oOyMOBJIEHa YacOM pYCIOBOro JaOOiraHHs ¢,; ¢, - Koe(iieHT pycio-

ps
3aIUIABHOTO PETYIIOBaHHS, » - KOEQIUIEHT 3aperyIloBaHHS MaKCHUMaJbHOTO
CTOKYy 03€paMd 1 BOJOCXOBMIIAMM IPOTOYHOrO THIY; A, - KOe(IieHT

320€3I1e4YEHOCTI.
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JOCJI)KEHHS PEJILE®Y JTHA JYTAHCBKOIO
BOJOCXOBHILA

H. B. I'peuuwxina, O.P. 3y6086, 0.c.-e. H., npog.
Cxionoykpaincokuil HayionanibHuil yHieepcumem imerni Bonooumupa Jlans

B ymoBax miamopy piuku rpe6iiero 1 yTBOPEHHS BOJOCXOBHIIA IIBUIKICTD
TeYii 3MEHILIYETHCS, TOMY 3Ba)K€H1 HAHOCH, 1110 EPEHOCATHCA PIYKOI0, OCITAI0Th
y JIOK1 BOJOCXOBHINA. B pe3ynbTaTi BiAOYBa€eThCs MOCTYMOBE 1 Oe3repepBHE
3aMyJeHHs BojgocxoBuia. Lle cipuunHioe BTpaTy MOro peryioyoro 3HaYeHHs
1 He A03BoJisie 3a0€3MeYUTH BOJAOKO CIOXKHUBAYiB y MOTPIOHI TEpPMIHM Ta B
HeOoOX1AHINH KimbKoCcTL. [ligBomHMIA penbed BOAOCXOBUIL (POPMYETHCS Mij
BIUIUBOM JI€KUIBKOX YMHHHUKIB: MOpPGOMETPIi 1 TIpOoJMHAMIKH BOJOCXOBUIIIA,
Mopdotorii 3aTorieHoro penbedy, o0'eMy 1 CKIaay HAHOCIB, IO TOCTYMAIOTh 13
CTOKOM, Ta mnepepoOku OeperiB. BomocxoBuila akyMyiiOlOTh BEJIUKY YaCTHHY
Marepialy, 10 MOCTYIAa€e 3 MOBEPXHEBUM CTOKOM 1 B pe3yibTaTi 0OBajeHHS
oeperiB. He Ounbiie 4-10% Bix BCiX HAHOCIB, IO MOCTYIAIOTh, CKUIAETHCS B
HUKHIN O'ed 1, oTke, He MeHII HIK 90-95% iine Ha ¢dopMyBaHHS JTOHHUX
BIJIKJIa1€Hb.

SIKuo 'y TNpUPONHUX BHYTPIIHBOKOHTMHEHTAJIBHUX BOJOMMUIIAX B
OaJilaHCi HAHOCIB JOMIHY€E MaTepial, 10 MOCTYIMA€E 3 MOBEPXHEBUM CTOKOM, TO Y
OUTBIIOCT] PIBHUHHUX BOJOCXOBHII B TEpIIl POKM iX ICHYBaHHS JIOHHI
BIJIKJIaJIEHHSI (QOPMYIOTBCA MEPEBAXKHO 3a PaxXyHOK MPOJYKTIB pPYHHYBaHHS
OeperiB 1 HA; 3 4acoOM iX KUIBKICTh YOyBa€ 1 TIOYMHAIOTH TE€pEBAXKATU
HAHOCH, I1I0 MOCTYMAIOTh 3 MOBEPXHEBUM CTOKOM. Crnenu(piyHUM HKepeaom
JOHHMX BIAKJIaJCHb CIYXKaThb CIUIMBaioul Topd'sHUKU; Topd'ssHa cycneHsi,
10 YTBOPIOETHCS TMpHU iX PO3MUBL, Oepe ydacTb y (HOpMYBaHHI JOHHUX
BinKIageHb. [Ipoayktu pos3nagy (ITOMIAHKTOHY 1 BUIIUX POCIHUH TaKOX
CJIy’XaTh HOMITHUM JI’KEpEIOM MONOBHEHHS IOHHHUX BiIKIaJeHb. IX KUIbKICTb y
BOJIOCXOBHIIIAX 30HM TMOMIPHOTO KiIiMaTy ckjiagae 1-6% Bin 3arajibHOI CyMH
HAHOCIB.

[Ipouec @opMyBaHHA JI0)Ka BOJIOCXOBHMINA, TaK CaMmMoO SK 1 MPOILEC
dbopmyBaHHs OeperiB, MUIMTHCA HA JiBa MEPIOJW: CTAHOBJICHHS IIiABOJIHOTO

penbedy, MO CYNPOBOIKYETHCA IHTEHCUBHIIIUM  HaJIXOJKEHHSM
HAHOCIB, 1 cTabuIi3amis MiABOAHOrO penbedy, M0 BIAOYBAETHCS MPU MOMIPHOMY
HAJIXO/KEHH1 HAHOCIB Y BOJOCXOBHIII 1 MPH MPOBITHOMY 3HAYEHHI IPOIECY
nepepo3noauty HaHociB. Koken eram pgummThess Ha JaB1 crtamii. Ilepmia
CTajisl CIHIBOAAa€e 3 MEPIOJIOM TEPBUHHOTO 3allOBHEHHS BOJIOCXOBHILA JO
HIIP 1 xapaktepusyeTbcs BHpOOJIEHHAM aOpa3iiHUX YCTYMIB, Kl Y MIpYy
nigiioMy piBHA WIYTH M BOJY 1 CTalOTh HOBUMU €J€MEHTaMu penbedy AHa.

VY Apyry crtaaiio TakoX HHTEHCHUBHO OOPYLIYIOThCA MpUTIyO1 Oeperu i
(GOpMyIOTbCSI OCHOBH1 ~ €JIeMEHTH penbedy JHA; y pailoHaxX MUIKOBOIS
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MOYMHAETHCA NIEPBUHHE XBUJIEBE BUPIBHIOBAHHS JIHA, @ B TNIMOOKOBOJHIN 30HI
— manyBaHHs penbedy. TpuBanicTs 1iei craii nepeBuurye 2-4 neCATUIITTS.

Hpyruii nepioj XapaKTepU3y€eThCs MOMITHUM 3MEHILIEHHIM
HAJXO/KEHHsI MaTepiany Big abpasii 1 3pOCTaHHSAM poJil TBEPAOTO CTOKY 3
BOZ0300pY 1 MPOAYKTIB KUTTEASUIBHOCTI BOJHUX opraHi3miB. [lix yac
nepioi cTajii Hboro mepioAy MpOBIAHE 3HA4YCHHS Yy (opMyBaHHI JOXKa
BOJIOCXOBHIIA HAJICXKHUTh TIpollecaM IMEepeMillleHHs HaHOCIB Y3J0BX Oepera,
BIIWICHOBYBAaHHS 1 3aHECEHHA 3aTOK; BIJOYBA€ThCS TAKOX  IOBUIbHE
3apOCTaHHS MUIKOBOJIS, 3aBEpUIYETbCS (OPMYBAHHS KOMIUIEKCY JIOHHUX
BinknaaeHn. Ilim yac apyroi ctaaii penbed Jsioka BOJIOCXOBHINA (HOPMYETHCSA
B pe3yJIbTaTl HAKONMMYEHHS aKyMYJSTUBHOTO Martepialy Bce najii Bif Oepera,
[0 CIpUSi€ MOCTYIOBOMY BiIUJICHOBYBAHHIO JIESIKUX PAalOHIB BOJOCXOBHIIA 1
BUPIBHIOBAHHIO peibedy aHA. TpHUBANICTh LOTO €Tally JOCATAE JIEKUIBKOX
COTEHb POKIB.

Meroto Hamioi po6oTu O0ys0 MPOEKTYyBaHHS pesibey THA BOAOCXOBUIIA 3a
nonomororo kom oTepHoi mporpamu ['IC Golden Software Surfer 8. Jlns
JOCSTHEHHS TOCTaBJI€HOI METM HaMu 3a JOMOMOTOI0 PYYHOTO JIOTY
MPOBOJAWIIMCS MPOMIpH MHOUH JIyraHChKOro BOJOCXOBHINA, IO PO3TAIIOBAHE
Ha piulli BimbxoBa; 3a momomoror GPS-HaBiraTopa BU3HAY€HI KOOPIWHATH
MYHKTIB 3aMipa TJIUOMH.

BcraHoBneHo, 1m0 MakcMMalibHa TIIHMOMHA Yy TeNepilllHIi Yac J0cArae
2,04 M, a B cepenaboMy gopiBHIOE 1,08 M.

Otpumani pgaHi 3a TJMOMHOIO BOJOCXOBMIA Ta TreorpadiuHUMH
KOOpJMHATAMU TOYOK BHUMIpIOBaHHA OyiM TeEpeBipeHl Ha OJHOPIAHICTH Ta
noctoBipHicTh. Kputepismu 111 nepeBipku Oynu  kputepii CrblojieHTa,
koedimieHTn Bapiamii, acumerpii Ta ekcuecy. IlepeBipka HTOCTOBIPHOCTI
BUKOHAHA 3a JOMIOMOI'OI0 METOoJla CIpsMIIeHUX aiarpam. OTpuMaHi pe3ysbTaTH
JlaTy HaM MiJICTaBy OOYyBaTU MOJIEb peibedy JHA BOJOCXOBHIIA .
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Puc. 1 — Komm rotepna monens penbedy qHa JIyraHchbKOTO BOJIOCXOBUIIA
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HOPMYBAHHA XAPAKTEPUCTUK MAKCUMAJIBHOT'O
CTOKY JOMOBUX MABOJAKIB PIYOK ITPUKAPITATTA

€.10. I'puyenko, B.A. Osuapyx , K.2.H. 00Y.
OoecbKuti 0epatcasHUll eKON02IYHUL YHIGepcUumem

HasiBHICT BOAHMX OO’€KTIB € OJHUM 3 HaWBAXKIUBIUX (AKTOPIB, SKI
BIUIMBAIOTh HAa PO3CEJICHHA Jojae mo Tteputopii  Ykpainu. HasBHICTBH
JOCTaTHBOT'O KIIBKOCTI BOAHUX PECYpPCIB 03BOJISIE PO3BUBATU MPOMUCIOBICTD,
CUIbChKE TOCTIOJJAPCTBO, BOJAHUM TpaHCHOPT, eHepreTuky. Y XXI cTomniTTi poiib
BOJHOro (pakTopa, B MOJANBIIOMY ICHYBaHHI 1 PO3BUTKY KpaiH BChOTO CBITY,
BBAXKAETHCA TOJIOBHOIO, OCKUIBKM 3 PO3BUTKOM MMPOMMCIOBOCTI, KUIBKOCTI
HaceJIeHHs, 30UTbIIEHHAM IUIONI Mijl CLILChKOTOCTIOJAPChKUMH HACa KEHHSIMH,
3MIHOIO KJIIMAaTy moTpeda y Bol 30UIbIIMIACA B JEKUIbKa pasiB, a 00’ €MU CTOKY
3 pIYOK TMOPIBHSAHO HE 3MIHUJIUCA.

V paiioni [Ipukapnarts crnocTepiraeTbCs HaBMNaKud 3BOPOTHA KapTUHA . Y
i yacTuHi YKpaiHu Je po3milleHa ii HalOuibiua ripcbka cuctema Kapnatu,
CTIK MIAJIAra€e BHUCOTHIA 30HAJBHOCTI Ta B 3HAYHIA Mipi 3aJ€XKHUTh Bil
3aJliceHOCTI B0M0300py. OCKUIBKM 3a OCTaHHI MACCATWIITTS Yy 3B’SI3Ky 3
rOCTOIaPCHKOI0 AISTIBHICTIO JIIOJIUHU 31HCHIOETHCS HECAHKIIIOHOBaHA BUPYOKa
JICIB Ta CIIOCTEPIraeThes 30UIbIIEHHS KUTBKOCTI ONaA1B B TEIUIUNA MEPIOJ POKY B
HACIIIOK 3MIHM KJIIMaTy, MaKCUMaJlbH1 XapaKTepUCTUKHU CTOKY Tex 3pociu. B
pe3ysbTaTi  4Oro  CIOCTEPIraeTbCcsl  MIATOIJIEHHS  HACEJIIEHUX  IYHKTIB,
pyiiHyBaHHs Oy/iBellb MOCTIB, PI3HOTO POJY TAPOJIOTTYHUX CIIOPY/l, HAHECEHHS
30UTKIB CUILCLKOMY F'OCIIOJIAPCTBY Ta HACEJICHHIO PETiOHY.

B Vkpaini B ganuii yac s po3paxyHKy XapaKTepUCTUK MaKCHUMaJIbHOIO
CTOKY BHUKOPUCTOBYEThCS HopMmatuBHuUM mgokyment CHill 2.01.14-83[1],
pO3po0JIeHHI CBOro 4acy B JEpKaBHOMY TiIpOJOTIYHOMY  IHCTUTYTI
konumHboro CPCP. lleit HOpMaTUBHMI JTOKYMEHT 3a0e3leueHuid KapTaMu i
TaONMISIMU PI3HUX XAPAKTEPUCTUK CTOKY, alle 3 MOMEHTY iX CKIIaJlaHHS BXKe
npoinuio 6uibine 30 pokiB 1 mapameTpu, y TOMY YHCII 1 KapTH, MOTPIOHO
yTO4YHIOBaTH. TOMYy HaMm Oulbllle IMIOHY€E MIiAXiJ, SAKUH 3alpONOHOBAaHUN B
cyuachomy CII 33 -101-2003, pospobnenuii B Pociiicekiit Dexaepariii.
[lo3uTUBHUM € Te, 110 METOAMKA PO3PaXYHKY XapaKTepUCTUK MAKCHMAaJbHOIO
CTOKY 30eperiacs mpakTuyHoO Ta Xk, 1o 1 B CHill 2.01.14-83[1], ane mapameTpu
BCTAHOBJIIOIOTHCS HE TIO JOMOMIKHUX KapTax, a 3a HallCy4acCHIIIMMU JTaHUMH.

TakuM uynMHOM, Ha mepwUd IJaH BHUCTYIMA€ pPO3poOKa PpPEriOHATbHUX
Metonauk B pamkax CII 33 -101-2003[2]. Lls meTonuka npuiiHsATa B OUIBIIOCTI
kpain CHJI 1 meil JOKyMEHT cCxXBajJeHUH MIKHApOAHOIO KoMmiciero. Hara
po3po0OKa € Mo CyTI perioHanbHOI0. BoHa crivpaeThes Ha BIIOMY CTPYKTYpPY, SKa
B TICISIBOEHHMX HOPMAaTMBHHMX JIOKYMEHTaX BHUKOPHUCTOBYBaslacs IS
HOPMYBaHHS XapaKTEPUCTUK BECHSIHOI TOBEHI:
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A€ ¢, — MaKCUMaJIbHUH MOJYlb CTOKY; k, — KOe(IIIEHT CXWJIOBOI
TpaHcopManii; ¥, — map CToky 3a BOZONLUIA a00 NAaBOJOK; 7 — IOKA3HUK
CTYIEHs peayKIlii; F'— mioia Bogo300py.

BinMiHHICTB TOJISATA€E B TOMY, 1[0 MU PO3LIKMPWIN c(Pepy 3aCTOCYBaHHS 11€1
dbopmynu, TOOTO CTAJIO MOXJIMBUM 3aCTOCYBaTU 11 HE JIMILIE JJIi BECHSHOL
MOBEHI, aJie 1 s TOUI0BUX MaBOAKIB piuok [Ipukapnarts.

B nopiBasaHi 3 dopmynoro CHill 2.01.14-83 1 CII 33 -101-2003
pPO3paxyHKOBUM € HE JIMIIE MPUBEACHUH MOIYJIb (200, aJI€ 1 AP CTOKYY, Ta
koedimient ko, sSxkuid 1mo GBBUYHIA CyTI € KOe(IIEHTOM CXWJIOBOi
TpaHchopmarii. Takox TUIFOCOM I1i€i METOAMKM € Te, L0 1 MOXHa
3aCTOCOBYBATH JJIsl BChOI'O J[1alla30HY IUIOLI.

B saxocti MarepianiB AOCHIIPKEHHS BUKOPUCTOBYBAJIUCA JlaHI 1O
MaKCUMaJbHOMY CTOKY piyok [Ipukapnarts mo 35-Tu TiApONOTiYHUX MOCTaX, 3
MepiofioM BiJ JaTU TMoYaTtKy croctepexeHb 1o 2008 pik BKIHOYHO Ta
Jiana3oHoM miol Bix 35,1 no 24600xMm°.

[Ticas 3HaXOIKEHHA yCiX CKJIaJ0BHX pIBHAHHS (1) Ta BCTaHOBIEHHS iX
3aJIEKHOCTI BiJ] 30HAJIBHUX Ta a30HAIBHUX (PAKTOPIB MOXKHA 3pOOUTH BUCHOBOK,
MaKCHUMaJIbH1 XapakTEPUCTUKU CTOKY piuok [TpukapnaTTs 3anexartb BiJi BACOTH
MICIIEBOCTI Ta 3aJIICEHOCTI BOA0300pYy.

B pesynbrari Oyna oxepxana GopMmyina ajig pO3paxyHKy MaKCHUMaJbHOTO
MOJIYJIsl CTOKY 3a/1aHOi 3a0€3Me4eHOCTI:

koYl%
(F N ])0.297 ’lp% (2)

ne k,=0.047, a map CTOKy po3paxoBY€TbCs 3a (popMyIamu:

9o =

Y, =282K,K, C,=0896—-0.0003Hp C,/C,=4.0 (3)

ne K, — KoedilieHT, 1110 BPaXxOBY€ 3aJIEKHICTh IIAPy CTOKY BiJl BUCOTH
B00300py; K, — Koe(ilieHT, MO0 BpaxoOBYE B3aJIEKHICTb IAPy CTOKY Bij
3aJIICEHOCTI BOJ0300pY; F' — uioma Boao300py; A, - KOEPIUIEHT, KUK CITYKUTh
Ul Tiepexoay Bia onopHOoi 1%-01 WMOBIPHOCTI MEPEBUIIEHHS 10 OYIb-SKOI
HIIOT.

Jlirepartypa:
1. CHull 2.01.14 — 83 Onpenenenre pacy€THBIX TUAPOJIOTHUYECKUX
xapakrepuctuk. M.: I'occtpoit CCCP, 1983. — 94 c.
2. CII 33-101-2003 OnpeneneHrue OCHOBHBIX PAaCYETHBIX TMAPOJIOTMUYECKHUX

xapaktepuctuk. M.: I'occtpoit Poccun, 2004. — 75 c.
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BOJTHUI BAJIAHC PIYKOBOI'O BOJO3E0PY
P.3AXITHAM BYT — M. KAM’STHKA-BY3bKA

K.I10. /lanvko
Kuiscorkuu nayionanvnuuu ynisepcumem imeni Tapaca [llesuenxa

BoaHo-0amaHcoBl JOCIIIKEHHS, JOCTaTHHO AaKTHBHO 3IMCHIOIOTHCS B
CydacHil TiApoJorii, a iX BIOCKOHAJIICHHS, € OJHUM 3 HEOOXiTHUX 3aBJaHb
TIPOJIOTTYHOI HAyKW. 3HAHHS MPO BOAHMM OanaHc Oyb-SKOi TEPUTOPIi Ja€ HAM
ySBJICHHS TMpO Xapakrep Ta cheuudiky mepediry TriApoMeTeopoaoriyHuX
npoueciB Ta sBUll. Ha iX OCHOB1 BUPINIYIOThCS Taki 3aBJaHHS, SK BHUBUYCHHS
YMOB 1 BCTAHOBJICHHSI 3aKOHOMIPHOCTEN (POPMYBaHHS MOBEPXHEBUX 1 MII3EMHUX
BOJHHUX pECypciB, 3AIMCHIOETBCA po3poOKa 3axXOJiB 3 YIPaBIiHHSA BOJHHUM
PEXUMOM TEPUTOPIi 1 HOrO MEPEeTBOPEHHS B IHTEpecax BOJAHOIO rOCIOapCTRa.

3riJIHO MOCTaBJIEHOT METH POOOTH, TOOTO PO3paxyHKy BOJHOTO OaslaHCy
JUIsl pIYKOBOT'O BOJI0300pY 3a BIAMOBIAHI IHTEPBAJIU Yacy, MU BPaxOBYEMO TpH
rOJIOBHUX €JE€MEHTH BOJIHOTO OajlaHCy, a caMe OMaju, CTIK 1 BUIapOBYBAaHHS,
K1 TOBUHH1 OYTH B OJIHAKOBIN PO3MIPHOCTI (MM) 1 00paxoBaHi OKPEMO.

JUis 1pOoro MM BUKOPHUCTOBYEMO pIBHSIHHA BOJHOTO OanaHcy 3a
OaratopiuHUi Mepioa:

P=Y+E (1)

P, Y, E — BignoBigHO cymMa aTMOochepHUX ONaiB, CTIK, BUTIAPOBYBaHHS,
MM

Jist  o0YMClIeHHS CKJIaJ0BUX PIBHAHHS BOAHOrO OayiaHcy OacelHy
p-3axigauit byr — Kam’snka-by3bka, Oynu 310paHi Marepiaiu METEOpOIOTrTYHUX
Ta TIAPOMETPUYHUX CIOCTepexkeHb 3a mepiog 3 1961 mo 2000 pik. 3a 4
METEOCTaHIIsIMU Ta | TigpoJOriyHUM HocToM (minkpecieHo): JIpBiB, Kam'sHnka-
bysbka, PaBa Pycpka Ta Bbpoau, OyB chopmoBaHuii OaHK NaHHUX 32 TaKUMH
MOoKa3HUKaMu: aTMoc(epHi omaau,MM; Temmeparypa mnoBitps, °C; abcomoTHa
BOJIOTICTh MOBITPsi, MbB; CEpelHbOMICAYHUX BHUTpPAT BOJAU Yy 3aMUKAIOUOMY
cTBOpi rigporocta (M°/c)

3a JaHMMM BCIX TOJIAaHUX METEOCTaHIM, [0 3HAXOASAThCS B Mekax
BOJI0300py Ta ONM3BKI JO0 HBOro, OYyJl0 OOYHMCIEHO cepeaHboOaraTopiuHi
3HAUEHHS OMaJiB 3a METOJIOM CepelHiX apuPMETHYHUX Ta CymMapHe
BUIAapoBYBaHHs B Oaceiini 3a meTtogoM A.P. KoHcranTiHOBa, Ta mopaxoBaHUit
CTIK BOAM 3a JaHUMHU Tiposioriunoro nocta Kam'suka-by3bka.

Bci enemMeHTH 3 SIKHX CKJIaJIa€ThCs PIBHSHHS BOJHOrO OajnaHcy oOpaxoBaHi
Ta 3aHeceHl B Ta0in.1-2, ajid MOJAibIIOr0 PO3PAaXyHKY HEB SI3KH BOJHOIO
Oanancy p. 3axiguuii byr - M. Kam’ssnka-by3bka.
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Tabnuus 1 — 3HadeHHs eleMEHTIB BOJHOTO OanaHCy Ta HEB’si3Ka JJIs
BO710300py p. 3axiguuii byr — M. Kam’ssHka-by3bka 1Mo Micsisx.

Boanmuii 60a1anc mo Micsnsax
Enementn
BOJXHOI'0

Gamancy | X | X | XU | XU I m | u | I vV | VI | VI | VI
P,mm | 61,8 | 47,6 [ 451 | 454 | 378 [399 | 385 | 47,7 | 77,2 | 86,5 | 89,7 | 74,3
Y,um | 10,1 | 10 [10,9 [ IL5 96 | 128228 | 19,6 | 13,5 [ 132 [ 13,1 | 10,3
E,mm__ | 48,1 | 38,6 [ 344 | -1,55 | 4,03 | 6,05 | 44,6 | 58,64 | 78,4 | 87,3 | 77.4 | 66,82

1 3,58 -1 | 02 [ 3545 | 24,17 [ 21,1 | -28,9 | -30,54 | -14,7 | -14 | 0.8 | -2,82
Tabnuus 2 — 3HadeHHs €JNEeMEHTIB BOJHOTO OanaHCy Ta HEB’si3Ka I

B0o710300py p. 3axinmuuii byr — M. Kam’anka-by3pka mo ce3oHax, 3a Teriui i
XOJIOJIHUN MEPIoJIN Ta 3a TAPOJIOTTYHUH PIK.

Boanmuii 6aj1aHc mo ce3oHax Boanuii 6ananc 3a nepionn | Boanuii 6ajganc
EnemenTn Ociob | 3uma | Becna | JliTo 3a
BO/THOT 0 GaJIaHCy VI- Tenmmii rigpoJoriyHmi
IX-XI | XTI-IT | IDI-V VIII piK
P, Mmm 154,5 123,1 163,4 | 250,5 413,9 691,5
Y, MM 31 33,9 55,9 36,6 92,5 157,4
E, Mmm 121,1 8,53 181,7 | 231,5 413,22 542.9
n 2,35 80,67 | -72,21 | -17,61 -91,82 -8,80

Sk BumHo 3 Tabn. 1. Ta 2. pailloH JOCHIIKEHHS XapaKTEePHU3YEThCS
JOCTaTHbO BHCOKOIO 3BOJIOXKEHICTIO — cepeHsl OaratopiyHa KUIbKICTh OMaJiB B
naHoMy perioHi ckiagae 691,5 mm Ha pik. Hali0Ginpimma KUIbKICTh OTAJIIB
BUIIAJIa€ B TEIUTUH Mepiojl, 30KpeMa B JITKY. MIcCsIb JIMIIEHb XapaKTepU3y€eThCs
MaKCHUMAJIbHO KUIBKICTIO omajiB B poili 89,7 mM. MiHiMyM omajiB mpunajae Ha
3UMOBHMM CE€30H, SIKUW JJI1 JTaHOTO paloHy XapaKTepU3ylThCS HE JOCUTH
HU3BKUMU (K UIsI 3UMH) TEMIIepaTypaMH Ta CYINPOBOJKYETbCS BIIIUTAMH.
Takuit cBOepiTHUN XapaKTep PEKUMY 3BOJIOKEHHS MiATBEPIKYETHCS PEKUMOM
CTOKY, TOMY WIO 32 XOJIOAHHMH TMepioJl, 3UMOBUN CE30H XapaKTepU3YEThCS
MIJBUIIICHHS CTOKY B MOPIBHSAHHI 3 OCIHHIM ce30HOM 33,9 Ta 31 MM BiMOBIAHO.
Hai6inpimii map cTOKy, 3BUYaiiHO CIOCTEPIraeThCcsl Yy BECHSHUU mepion 55,9
MM, MiA49ac BOJOMULISA. 32 paXyHOK BHIAJIHHSA PSACHUX JIOUIIB, JITHS MEXEHb
MPUPUBAETHCS MABOAKAMU, L0 MiABUIIYE CTIK B JIITKY, MICIAS YOO HACTYMA€E
MPAKTUYHO CTiKa OCIHHA MeXeHb. BoceHu cTik HaiimeHmuit B Oaceiini g0 10
MM.

[Ilono BumapoByBaHHA B OaceiiHi, TO JaHa XapaKTepUCTHKA Ma€ TOCHUTh
BHCOKE 3HauyeHHsd, moHaj 542 MM, mo ckiuagae maibke 80% Bl 3arajbHOT
KUTIbKOCT1 omajiB. HaiiOinblie BUNapOBYBAaHHS CHOCTEPITA€EThCS B TEIUIMI
nepioJl, KOJM 3HAYEHHS TeMIepaTypu MOBITps HaWBUIIl. Y TpyAHI MicAli
CIOCTEPIraloThCs BiI’€MHI 3HAUE€HHsS BUIapoByBaHHS -1,55 1 1e mepin 3a Bce
00yMOBJIEHO TIPOSIBOM IPOIIECY KOHEHCAIll BOASHOI apHu.

[Ipu po3paxyHky BoaHoro 6amancy p. 3axiguuii byr M. Kam’auka by3bka,
OTpUMAJIH HEB’SI3KY:

691,5-157,4-542,9= -8,8 mM.

Hep’sa3ka 3HaX0AUTHCS B MeXax JIOMYCTUMHUX 3HAYECHb.
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OHIHKA I'PAHYJIOMETPUYHOI'O CKJIAY
JOHHUX BIAKJIAAIB PITYHOK BACEUHY CTUPY

K.I10. /lanbvko
Kuiscorkuu nayionanvnuu ynisepcumem imeni Tapaca [llesuenxa

YMoBU (GopMyBaHHS TPaHYJIOMETPUYHOI'O CKJIAAy JAOHHUX BIJIKIIAJIB
PIUKOBUX pycell, 3ajexarb Bil 0ararbox QakropiB. OCHOBHMUMH € TPHUPOJAHI
dakTopu — BOAHICTH pIUKH, TIeojioro-reomopdoiioriuna OynoBa Oaceiny,
XapakTep MIACTUIBHOI MOBEPXHI BOJA0300py  (€pOAOBAHICTH  IPYHTIB,
3aJIICHEHICTh BOJI0300pY, 3a00JI0YEHICTh OaceiHy), O3€epHICTh PIYKOBOIO
OaceliHy, aje rocmojapchbka MisUTBHICTh, TaKOX 3J1MCHIOE BaroMuil BHECOK Y
XapakTep (I)opMyBaHHﬂ IPaHyJIOMETPUYHOTO CKIIAJY. OcyH_IyBaJIBHl MeJiopariii,
pYCIOperyiiodi poOOTH, PO30PIOBAHHS 3aIUIaBHUX Ta IHIIUX (B JOJIMHAX
pIYOK) 3eMelb, 3aperyiloBaHHS CTOKY pIYOK, BUpYOKa JIICOBUX MAacCHBIB —
BXOJIATh N0 Tpynu (aKTopiB, IO TMOB’S3aHI 3 TOCIOAAPCHKOIO AISUTBHICTIO
JIIOJTUHU.

BpaxoByroun 0coOIUBOCTI TOCMOAAPCHKOTO BUKOPUCTAHHS piuOK OaceiHy
Crupy Ta iX IpUPOAHUX YMOB, MPOBEACHO OIIHKY I'PaHyJIOMETPUYHOTO CKIAay
JOHHMX BIJKJIAJIB pycell piuoK OacelHy.

CrnocTtepekeHHs 3a IPaHyJIOMETPUYHUM CKJIaJIOM JOHHHUX BIJIKJIAJIB P1UOK,
B OaceitHi Benmerbcs Ha aBox mnoctax - Crup—LllypoBuui Ta IkBa—Benuki
MnuniBui (crioctepeskeHHs Ha mnocty Ctup — Jlyubk npunuHmiuch B 1998
poti). [y mpoBeeHHs OL[IHKU T'PaHyJIOMETPUYHOIO CKIIaly TOHHUX BIIKIIAJIIB
1 BU3HAYEHHsI 0COOJMBOCTEN MOro AuHAMIiKH, OyiH 310paHi Ta MpoaHaTi30BaHi
JaH1 TIpo KpynHIcTh BiAkaaaiB 3a 30 pokiB 3 1980 mo 2009 pp. (IxkBa — Benuki
MnuniBui 3a 17 pokiB 3 1980 mo 1997 pp.), 3 MeTOI0 MOPIBHSHHA 3a MEPIOA
napajieIbHUX CIIOCTEPEKEHb Ha MOCTaX.

Ilepm 3a Bce, OynoO BH3HAYEHO Ta IIPOAHANI30BAHO CEpPEAHIN AlameTp
NOHHUX 3epeH (dsop,) Ta BU3HAYEHUU TMepeBaKauMil GpakUiiHUA CKIaj

(Tabm. 1).

Tabmums 1 — Cepenniii giaMmeTp JOHHUX BIAKIAIB Ha pluykax OacerHy
Crupy

CrnocTepexXeHHs 32 JOHHUMHU AV
. . ®pakuiiiHuil kac
Piuka - mocT BIIKJIagaMH dso9,, MM
I0YaTOK KIHELb
Crup — UlypoBuui 1977 - 0,38 CepenHiii micok
Crup — Jlynpk 1946 1998 0,11 JpiOHwmii micok
IxBa — Benuki MuuHiBIi 1980 - 0,29 CepenHiii micok

O1iHKa MPOBOAMIIACH 32 aHANI30M 218 KyMyJISITUBHUX KPUBHUX.

YacoBa 3MiHa HaHOCIB CepeAHBOro AiaMeTpy piuok Oaceliny Crupy
3acBiquMiIa, M0 B IJIOMY CepeaHid jiaMeTrp JOHHMX BinkiaamiB (dsoo)
npakTuyHo He 3MiHIeThes. Ha r/m Ctup — Ilyposuui ta Ctup — Jlyusk, 3a
nepiojl 0 JOCHIKYEThCS, CYTTEBUX 3MIH y CEpEIHbOMY J1aMeTpl JTOHHUX
BIJIKJIaJ(IB, HE BinOynock - =~ 0,38 MM - cepenniii nicok Ha r/m Ctup-LLyposuui
ta 0,05 — 0,15 mm BinnosigHo Ha r/n Ctup—Jlynek. Hlono nynkry IkBa—Benuki
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MuHIBI, TO B ME€XaX JIaHOTO MOCTA SICKPABO MPOCTIIKOBYETHCSI TEHIEHIIS 10
MOCTYIIOBOTO 30UIBILIEHHS J1aMeTPy JTOHHUX 3€peH. 3a Mepioj 10 Po3riisiiaBcs,
BEJIMYMHA JOHHHUX BiIKIadiB 3pocia 3 cepeadix 0,2 mm mo 0,3-0,35 mwm
(mpi6HUI micok — KpynHU#M micok). CKopilll B JaHOMY BHMAJAKYy CIpalloBaB
KyMyJIHTI/IBHI/Iﬁ edeKT HakJIaJaHHS HU3KUA NPUPOJHUX GakTopiB (B paloHi
po3BI/IHyT1 NpoLECH BIAKPUTOTO KapCTyBaHHH) Ta TEHJEHIII 3POCTaHHS
BOJHOCTI BIOPOJOBX OCTAaHHBOrO JAecATWIITTA [l]. 3pocTaHHs cepeaHbOro
JiaMeTpy JOHHUX BIAKIAAIB pycia B MeXax LbOro TIIPOJIOTIYHOrO MOCTa,
TaKOX MIATBEPIKYEThCS MpoliecaMu epo3ii siKi (IKCYIOTbCS B MEXKax IbOro
nocty -0,16 cM/pik [2].

KpiM o1iHKM cepelHbOro aiamMeTpy IOHHUX BIAKIAAIB, Oyno 3AiiiCHEHO
3arajbHUI aHaji3 KPYMHOCTI Ta MEXaHIYHOTO CKJIaJy HAaHOCIB, 10 CKJIAJal0Th
THO pycen pidok. 3a Oararopiunuit nepiog 1980-2009 pp. (mnst Ctup—Jlympk
1980-1997 pp.) Oynu ocepeaHEHHI 3HAYCHHS BIIICOTKOBOTO BMICTY YacTOK
PI3HOTO J1aMeTpy, 3a ppakuissMu. Sk BUIHO 3 Tab. 2, OUIbIITY YaCTUHA JOHHOTO
ANIOBII0 CKJIAJIal0Th TMEPEBaXXHO MICOK Ta MWJ, 10 TOTO » OCTAaHHS 3rajiaHa
¢bpakuig HaOUTbII olmKpeHa B pycil B Mexax r/n Ctup—Jlyupk. Ane B nijiomy
COPTOBAHICTh JOHHUX BIAKIAAIB, fAK JUIsi PIBHUX PIYOK € BKpae
HEOIHOMaHITHOIO.

Tabmuns 2 — I'panynoMeTpudHuil CKjIaj] JOHHUX BIAKIAIIB pycesl pIluoK
Oaceiiny Ctupy 3a 6araTopiuHuil mepioj

Cepenniii 6araTopiunuii BMicT yactok (% Big macu) 3 niameTpom, MM (3a ppakuisivMu)
Piuka- | ITok- 10- 0,5- | 0,2- | 0,1- | 0,05- | 0,01- | 0,005- <
nocx w | 2010 g 1 520 21 10,5 0 gy | 0,05 | 0,01 | 0,005 | 0,001 | 0,001
rajbKa rpasiii nmicoK AT My TJINHA
Crup — P, % 0,1 0,2 0,4 0,8 | 27,3 | 48,0 | 10,7 1,1 3,8 3,1 0,7 3,8
Hlyposuui | Y, % 100 99,9 | 99,7 [ 99,3 | 98,5 | 71,2 | 232 | 125 | 11,4 | 7,6 4,5 3,8
Crup — P, % 0,33 0,6 | 1,28 | 0,2 2,8 17,3 | 18,5 | 184 | 28,1 | 3,57 2,8 6,14
JIynpk >, % 100 99,71 99,1 | 97.8] 97,6 | 94,8 | 77,5 | 59,0 | 40,6 | 12,5 8,94 6,14
IkBa — P, % 0,1 | 022 |062| 16,8 | 44,1 | 13,8 | 3,97 | 12,3 | 3,07 1,15 3,93
MBWK‘ Y% 100 | 99,96 | 99,7 | 99,12 | 82,32 | 38,22 | 24,42 | 2045 | 8,15 | 5,08 | 3.93
JIMHIBIT

HaiiapiOHimi, THUHUCTI Ta MYJIUCTI Qpakili, TAKOXK CKIIAJal0Th HE3HAYHY
YacCHUHY BIJ] 3arajbHOr0 BMICTY JOHHHUX HAaHOCIB. Ix Bmict 3aiimae 7 — 12%
pa3oMm, HaillOUIbLIE TJIMHUCTUX 4YacTO4OK (QikcyeTbess Ha 1/m Ctup — JIyubk,
noHan 6%. Takuil, TOCTaTHHO HE3HAYHUN BMICT 3rafjaHuX (pakiiid y JTOHHUX
BIJIKJIaJIaX, CKOPIII 32 Bc€ 0OYMOBJIEHUH TUM, III0 BOHU BUMHUBAIOTHCS 3 JIHA U
NEepeXoasTh B 3aBUCII1 HAHOCH.

Jlirepartypa:

1. Bacunenko €.B., ﬂymko B.O., Konosanenko O.C., Jlanvbko K.FO.
3aKOHOMIPHOCTI BHYTplLHHBOpquOFO po3n0111ny CTOKY plqKI/I Crup Ta
ocobnmBocTi Horo 3miH / ['iapornoris, riagpoximis 1 rigpoekosoria. - 2011. — T.1
(22).—C.80-87.

2. Janvko K.IO., O600os6cekuii O.I. AHami3 I1HTEHCUBHOCTI MPOSIBY
BEPTUKAIBHUX pycloBUX Aedopmaiiiii pivyok Oaceriny p.Ctup / I'impoioris,
rigpoximis 1 rigpoexosoris. — 2011. — T.4 (25). — C.56-66.
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JJOBI'OCTPOKOBE ITPOTHO3YBAHHS HAJIXO/KEHHSI TAJIO-
JIOLIOBUX BOJI I OLIIHKA CTAHY O3EP YKPATHCHKOI'O
MPUJIYHAB’SI Y BECHSIHUI EPIOJ] POKY

. Mdimoe, K. P. lllaxipzanosa, k.2eoep.H., 0oy.
OoecbKuti 0epatcasHUll eKON02IYHULL YHIGepcUumem

Perion VYkpaincbkoro IlpuayHaB'ss XapakTepu3yeThCsi CBOIM YHIKaJIbHUM
NpUPOAHO-pecypcHUM mnoTeHuianoMm. I[lpuayHaiicbki o3epa B cBi yac Oynu
yacTMHOIO Benukoi JlyHaiicbkoi 3atoku. Ilpomec ix Tpancopmanii B
MPICHOBOJIHI BOJIOMMHU TPUBAB KUIbKa TUCSY POKIB y MIPY 3allOBHEHHS 3aTOKH
PIYKOBMMHU HAaHOCaMU 1 IPOCYBaHHA JeibTH JlyHato Ha cXii.

HaiiGinpmumu 3 BonodM ykpaincekoro IIpuaynaB’st € o3zepa Kary,
Kapran, Snnyr 3 Kyrypayem, Cadbsn, Katnadyx 1 Kuraii. Bei o3epa BUTATHYTI
3 MIBHOYI Ha MIBJEHb, L0 B 3HAYHIM Mipl BHM3HAYa€ iX T1IPOJOTIUHUN 1
TIPOXIMIYHUM PEXKUM.

3 Meroro Oulbll  €()EKTUBHOTO  PETYNIOBaHHA  TAPOJIOTIYHUM 1
rIPOXIMIYHUM pexxuMoM o3ep [IpuayHaiicbKoro periony BUHSITKOBO Ba)KJIMBE
3HAYEHHS MalOTh PO3PaXyHKH 1 MPOTHO3U XapaKTEPUCTUK BECHSHOI'O BOJIOMLIIS
AK Hailouib 6aratoBoAHOI (pa3u moBepxHeBUX BoJ. OpHak, B Mexax o0iacTti
MPAKTUYHO BIIICYTHS T1IPOJIOTIYHA Mepexka CIOCTEPEKEeHb, TOMY METOAUYHA
0aza MPOTHO3YBaHHA €JIEMEHTIB  BECHSHOTO  BOJAONULIS  HEJOCTATHHO
po3pobsiena. He 371iicHIOETbCST TaKOXK H OIlIHKA MMOBTOPIOBAHOCTI MPOTHO3HUX
BEJINYMH y OaraTopiyHOMY po3pisi.

Meroto gocnipkeHHST € pPo3poOKa MPAaKTHUYHOI CXEMU HAlOBHEHHS
BHYTpIlIHIX BojoiMm IlpuayHaB’s y BecHSHUH MepioA pPOKY Ha OCHOBI
JOBrOCTPOKOBOT'O TPOrHO3Y IIApIB CTOKY BECHSHOTO BOJOMULISA B OaceiHax
03€p Ta OIIHKA BEJIMYHUH 00’€MIB Ta MaKCUMAaJIbHUX PIBHIB BOJM B HHUX 32
Cy4aCHUX YMOB (DYHKIIIOHYBaHHS.

JlJist TOBrOCTPOKOBOI'O MPOTHO3YBAaHHS IIAPIB CTOKY BECHSHOTO BOJOMIIIIS
3IACHEHUI 301p BUXIAHOI IIPOMETEOPOJIOTIUHOI 1H(pOopMallii B 6aceiiHax piuoK
[IpunyHnaiicekoro periony. Lle mani mpo xapakTepUCTHUKU BECHSIHOTO BOAOILLIS,
a TaKOXX METEOPOJIOTIUHI Ta arpOMETEOPOJIOTIUHI IaH1 PO CHIro3amnacu, onajiu,
INIMOMHU MPOMEpP3aHHS Ta BOJIOTICTh I'PYHTIB, TEMIIEpATypu MOBITPS 3UMOBO-
BECHSHOI'O NEPIOAY, IO OTPUMAaHI IPU BUKOPUCTAHHI CUCTEMHOTO KOMILIEKCY
nanux APM-rinpo. bynu BuKOpucTaHl TakoX Matepianu JlyHalchKoi
rizipomeTeoposioriunoi obcepparopii 1 JyHalicbkoro 6aceiiHOBOTO yTNpaBIIiHHS
BOJHHUX pecypciB mpo 00’e€MU HAMOBHEHHS 03€p BOow0 p. JlyHail y BecHsSHMUI
epioj poKy.

BuszHayeHHs TiApOMETEOpONOrTYHUX (PAKTOPIB BECHSHOTO BOAOMULISA 3a
HEJIOCTATHICTIO JAaHUX CIIOCTEPEKEHb BIAOYBAJIOCS ULUISIXOM MPOCTOPOBOIO
y3arajibHeHHs IMX BEJTUYMH Yy KapTorpapiyHOMY BHUIJISAl Ta 32 PEriOHaJbHUMHU
PIBHSHHSMH.
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JIOBrocTpOKOBE NPOrHO3YBaHHS IIAPIB CTOKY BECHSHOTO BOIOMULIS B
Oaceitnax [IpuayHalicbKuX 03ep BKJIIOYAE HACTYIHI €TaIu:

a) 3A1MCHIOETBCA  aJdbTEPHATHBHUM  (SKICHMI) TPOrHO3  BOAHOCTI
OUIKYBAaHOI'O BECHSHOIO BOJONUUIA 3 ypaXyBaHHAM 3HAKy JIHIHHOI
nuckpuminanTHoi Qynkiii DF 3a ¢popmymoro Burisy

DF= agt a kst a,kQppt aski+ a4 0% (1)

0) ckiaaeTbes MPOrHO3 MOAYIBHUX KOE(ILI€HTIB IapiB BECHIHOTO CTOKY

Ha JaTy WOro BUITYCKY 32 PETriOHaIbHUM PIBHSHHAM
ky=bo+ by k+ by kZ+ bsk,; )

B) BUKOHYEThCA TMEpexil Bl NPOTHO3HUX 3HAYEHb MOIYJIbHUX

KOe(DIILIEHTIB 10 3HA4Y€Hb IIapiB BECHIHOI'O CTOKY 32 PIBHSHHAM
Y‘m = ky Yo, (3)

I') BCTaHOBIIOETHCS 3a0€3MEUYEHICTh MPOTHO3HUX BEIMYMH Yy BUIJISIAL
iHTepBaNly (BepXxHboi Py Ta HIKHBOT P, Mex)

P, <Py <P, 4)
BusHayeHHs HaJIXOJKEHHSI MOBEPXHEBUX BOJ /10 O3€p y BECHSHMH mepioj
POKY Bi110YBa€ThCA TAKMM YHHOM:

a) BCTaHOBIIIOETHCS TMOYATKOBUW piBeHb BOAM y Bojoimax H., mepen
BECHSHMM iX MIJBULICHHSM;

0) mo 3HaueHHAX Hp,, 32 KpUBUMH 00’ €MIB 03€p BCTaHOBIIOETHCS
Mo4YaTKOBUM 00’ €M Bojiu W0y Y BOJOMMAX;

B) BU3HAYA€ThCA HAAXOMKEHHS 00’€MIB BOJIM Yy BOJAOWMM 3a MepioA
BECHSHOTO BOJONLIIA 32 (POPMYJIOI0 BUIY

AW =Y “ Foon/ 10°; (5)

I') pPO3paxOBY€TbCA OYIKyBaHUN 00’€M Boau y Bojoiimax W* 3a mepiof

BECHSHOI'O BOJOMNULISA 32 PIBHSHHSAM BOJHOTO OajaHCy o3epa (3 ypaxyBaHHSIM

HAIMOBHEHHS BOJOWM JlyHalChKOIO BOJIOIO 3a JIOMOMOTO0 IILTI031B-PETYISTOPIB
AWHal‘IOBH) JAK

W =W s T AW+ AW, n0mn + X - E . (6)

[Ipy upboMy mnpuiHATO, IO OMAJM Ha aKBaTOpPil0 BoJOMMH o3epa X
KOMITIEHCYIOTbCS BUIIapOBYBaHHSM E 3 i BOAHOI MOBEpXHI;

1) 32 BETUYMHOIO CITPOTHO30BAaHOTO 00’€My BOAM y BOJIOMMAax 3a mepiof
BECHSHOTO BoJonuuIi W* 3a KpUBOIO 00’€MIB BCTAHOBIIOETHCA OYIKYyBaHUM
MaKCHUMAaJIbHUH piBEHb BOJM B 03epax H' .

CrporHo3oBaHi Ta CHOCTEPEXEHI TIAPOJOTIYHI XapaKTEPUCTHKHU, IO
XapaKTepU3ylOTh CTaH O3€p y BECHSHMM MEpioJ POKY NPEICTaBISIOTHCS Yy
rpadiuHOMY BUTJIAII.

[lepeBipka po3po0sieHOT METOAUKH JTsl BecHsiHOTO Bogoniuis 2009-2010p.
MoKa3aja 3a/I0BUIbHI Pe3ybTaTh 301’KHOCTI BEIMYUH 00’ €MIB 1 MaKCUMAaJIbHUX
piBHIB Boju B [IpuayHalicbkux o3epax, OTpUMaHUX 3a IMPOrHO30M 1 32 JaHUMH
CIIOCTEPEKEHD.
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OIITHKA BEPTUKAJIBHUX PYCJOBUX JE®OPMAIIIN
PIYKH TEPECBA 3AJIEXKHO BIJI ®A3 BOAHOCTI

FO.B. /lomamenko, O.C. Konosanenxo, x.ceoep.H,
Kuiscorkuu nayionanvnuu ynisepcumem imeni Tapaca [llesuenxa

Pycnodopmyroui mporecu 3ailMaioThb  JOCUTh BaXKJIUBE MICLE Yy
(GyHKLIOHYBaHHI PIUKOBOI cucTeMU. BepTukanbHi pyciioBi nepe@opMyBaHHS,
IO € IOCUTh aKTUBHUMHU TiJI Yac MPOXOJKEHHS MaBOJKIB, CYyTTEBO BIUIMBAIOTH
Ha yci 00’ €KTH, 30CepeHKEeH1 Y MEKaxX PyCio3aIljIlaBHOI0 KOMILUIEKCY. BuBueHHs
Ta aHalli3 IHTEHCHUBHOCTI Ta HANpPSIMKYy IWHAMIKH BEPTHKAIBHHX PYCIOBHUX
nedopmMaliiii 103BOJIAIOTH POOUTH MPOTHO3M LIOAO0 MOAAIBIINOT 3MIHH Y PYCII.
Taki gociikeHHST Ta MPOTHO3YBaHHS NalOTh 3MOTY MPUHAMATH PIlIEHHS 00
CKJIaJIaHHsI TIPOTHITABOJKOBUX MPOEKTIB Ta MOOYIOBU MEBHUX TiIPOTEXHIYHUX
3aXUCHUX CHOPY/I.

P.TepecBa — sickpaBuii TpPHKIA TUMOBOI TiPCHKOi p1q1<1/1 3 TIaBOJKOBUM
PEKUMOM 1 BIJNOBIIHOI HHU3KOIO MpoOJieM 3 IUM MOB’S3aHUX. AHalI3
TIPOJIOTIYHOTIO pekuMy OaceliHy p. TepecBa 3acBiTUMB, LIO0 MPOXOJKEHHS
MaBOJKIB (PIKCYIOThCS Mailke KOKHOTO POKY.

3a JaHUMU CHOCTEpEeXEeHb, 3a JIONOMOIOI METOAY PI3HULEBUX
IHTErpajdbHUX KPUBUX, OyJIO BHUIAUIEHO LMKI BoAHOCTI 3 1949 mo 2003 p. , 3
takuMu (pazamu BogHOCTI: MamoBoAHa (1949-1976 pp.) Ta G6araroBogHa (1977-
2003 pp.).

byno npoBeneHo aHanmi3  BEPTUKAIBHUX  PYCIOBUX JAedopMalliid
BuKkopuctoBytoun rpadiku 38’ s13ky Q=f (H) ( kpuBi BUTpar), 10 Bi10OpakarTh
3B'SI30K MK pIBHAMH Ta BUTpaTaMu BoAu. [Ipo mepeBakaHHS aKyMyJIsSTUBHUX
MPOIIECIB CBIAYUTH 3MIIIEHHS KPUBOi Bropy, a MpoO aKTUBHOTO PO3MHUB pycia —
BHU3. AHaNI3yI04UM JAMHAMIKY NepeopMyBaHb HAa KOKHOMY 13 TIAPOIOTTYHUX
MOCTIB MA€EMO 3MOTY OLIIHUTH HAIpaBJi€HICTh PYCIOBUX IMPOIECIB sl BCHOTO
Oaceliny piuku (Tadi.1).

Tabnuus 1 — Ouinka npupocty piBHIB Boau p.Tepeca 3anexxHo Bif ¢a3
BosHOCTI (Q=1(H))

ITocr Poku criocTepexennb Q bar31kfull, AH.cm
M/c (cep. 3a da3zy)
ManoBoana gasza
p-TepecBa — cmt. Yerb HopHa 1949 - 1976 100 0
p-TepecBa — c.Hepecuuns 1949 - 1976 250 0,37
p-TepecBa — c. Pycbka Mokpa 1949 - 1976 85 0,56
BbararoBoana ¢gasa
p-TepecBa — cmt. Yerb HopHa 1977-2003 100 -0,19
p.TepecBa — c.Hepecuuiis 1977-1990 250 -2
p-TepecBa — c. Pycbka Mokpa 1977-1985 85 -0,19
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VY manoBogny dazy (1949-1976 pp.), 3riIHO MPOBEACHUX IOCTIIKEHb Y
BepxiB’six p.TepecBa BiAOyBanucs aKyMyJISTHUBHI IpoliecH (30KpeMa Ha
p.Moxkpanka cepenHe 3HadyeHHs - 0,56 cMm). Y HWKHIM Tedii PIUYKH TaKOXK
BiIMivaeThes akyMyssiis (c.Hepecuuust — cepeane 3Hauenss - 0,37 cm.).

VY OGararoBogny dazy (1977-2003pp.) BiAOyBajdMCh AaKTUBHI €pO3iiiHI
nporecu. (y ¢. Hepecuuiis cepenne 3HaueHHs — (-2) cM; y cMT. Yerb YopHa- (-
0,19)cm.) ITlpuumHOIO LILOMY € cepis NPOXOJKEHHS BUCOKUX MABOJIKIB, IIO
BIUTMHYJIA HA JUHAMIKY PYCJIOBUX nepedopMyBaHb.

BusHaueHHss TeHIEHLI Ta  HANOpaBICHOCTEH TPOSBY  PYCIOBUX
nedopmaliiii 371HCHIOBAJIOCh TaKOXX 3a METOJIOM CITIBCTABJICHHS TO3JI0BXKHIX
npodiniB 3a pi3Hi poku. Lleit meron OyB oOpaHuid AJiT KOHTHHYaJIbHOI OLIIHKH
3MiH BUCOTHHX PYCIOBUX Jiepopmalriii.

Byno BiniOpano gaHi 1040 a0COMOTHUX BUCOT BOJHOI nmoBepxHi p.Tepecra y
JIBOX 4aCOBUX 3pi3ax. BuxinmHum € no3noexkHiil nmpodiib, moOy10BaHUA HA OCHOBI
TOMO-Te0/1e3nYHOT 3ioMKH 1976 poky. Jlanuii (BuximHuit) mpodisib CIIBCTaBJICHO 13
npodinem Ttomno-reoae3nunoi 3omku 2001 poky. Ilepmmit npoduis omucye
MasoBO/HY a3y, a npyruii — 6araroBoany (Puc.1.).

—*— 1976 2001

>
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Puc.1 — [To3nosxkui npoduti pycna p.Tepecsa (Big cMT Ycth HopHa 10 THpIia)

3 rpadikiB BUAHO,II0 Y OaraToBoiHY a3y y HUKHINA Tedii criocTepiraeThes
CYTT€BAa aKyMyJBllis 1, BIAMOBIAHO, 30UIBIIECHHS A0OCONIOTHUX BHUCOT. YMOBHO
BUJIJIEHA 30HA aKyMYJISIll OXOILUTIOE AUISHKY Bl c. Hepecnurs o rupna. Bepxus
yacTUHa OaceliHy 3a3Ha€ BIJHOCHO HE3HAYHOI epo3ii Ta MICHSIMU HaBITh
CHOCTEPIraeThCsl aKyMYJIALIS (30KpeMa HIK4e cMT. Y cTh YopHa).

OTxe, TaHUi METOJ| MATBEPIUB PE3YJIbTATH OLIIHKA BEPTUKAIBLHUX PYCIOBUX
nedopmartiii y 6aceiini p. TepecBa meronom kpuBux ButpaT Q=f(H). 3rigHo nanux
puc.l. — BepXHs Teuis XapaKTEePU3Y€eThCs CTAOUIBHICTIO pyciia, TPocajika piBHIB
BOJM Ta Bpi3aHHA pycena He 3adiKCOBaHi, Ha BIAMIHY BiJ HMXHBOI Teuli, B
MEXKax SIKOi MPOCTIIKOBYEThCS TEHICHI[IS J0 30UIBIIECHHS IIUX BIAMITOK IO
CBITYUTH NPO aKyMYJSITUBHI MpoOLECH B JaHI YacTHHI pycja pIUKM Ta Ha
BIIMIHY BiJl cepeaHboi Teuli, 0COOTUBICTIO SKOi € epo3iiiHi mpouecu. Takox
MIATBEPIKYETHCS 3B’SI30K MDK PO3BUTKOM pYCIOBUX TNiepeopMyBaHb Ta
(hazaMu BOJTHOCTI PIUKH.
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OIIHKA TA AHAJII3 BUMIPHUKIB PYCJIOBUX ITPOLECIB
PYCJIA HUKHBOI'O JHICTPA B MEXKAX OJIJECBKOI OBJIACTI

A.JI. Kunik, €.B. O6yx08, 0.eKOHOM.H., K.M.H., NPOQ).
OoecbKuti 0eparcasHUll eKON02IYHULL YHIGepcUumem

Beryn Ta nocranoBka npodiaemu. Boau JlHiCTpa BUKOPUCTOBYIOTHCS TS
BOJIONIOCTa4YaHHs, 3pOLIyBaHHs, cynHoIuIaBcTBa. [lo pycny HmkHbOro JlHICTpa
MPOXOJNUTh AEpKaBHUM KOpAOH YkpaiHu Ta MonaoBu. CHocTepekeHHs Ha
JaHiil OUISHII 32 XOJAO0M PYCHOBHX AedopMalliii Ta 3MIHOIO MOP(HOMETPUUHHUX
XapaKTePUCTHUK JI03BOJISIIOTH BUSHAYUTH 3MIHY KOPJIOHIB 000X JAEpiKaB Yy 3B’SI3KYy
3 PO3MHUBOM 3€MEJIbHUX MPUOEPEKHUX MACHUBIB.

MeTtoro 11i€1 CTaTTi € aHali3 pe3ynbTaTiB 00poOKH KapTorpapiyHUX
MarepiaiiB MO HWKHbOMY JIHICTpY 3a pI3HI POKM Ta BHU3HAUEHHA 3 IX
JIOTIOMOTOI0  OCHOBHUX MOP(OMETpUYHUX TMapaMeTpiB PpIiYKOBOro pycIia,
JOCJIJPKEHHS fioro AedopMaliii Ta mporeciB pycaoyTBOPECHHS.

O0’exkT nociaimkeHns i BuxiaHi Martepiaan. OCHOBHUMHU MaTepiajlaMu
nociiKkeHb € Tonorpadiuni kaptu Oxechkoi o61acti. OO0’ €KTOM JOCTIIKEHHS
BUCTYNAIOTh PYCIIOBI MpoLIecH, 110 BinOyBalOThes Ha p. J{HicTep.

Huictep — piuka B CxinHiit €Bpormi, 1m0 Teye 3 MIBHIYHOTO 3aXo1y Ha
MIBACHHUN CXi y Mexax Ykpainum 1 MongoBu. 3araibHa JOBXKHHA PIYKH
cTtaHoBUTH 1352 kM, mioma 6aceiiny — 72,1 Tuc. KM, JlHicTep BITHOCUTHCS /10
yyclia BEIUKUX piuok Ykpainu. Piuka Oepe mouatox B Kapnartax, Bhajgae B
JIHICTpOBCHKUH JTMMaH, crioidy4deHuit 3 HopHuUM MopeM.

Huxuiit JIlHicTep XapaKTepu3yeTbCs TaKUM TUIIOM PYCIOBOTO MPOLECY K
BUIbHE MeaHJpyBaHHS. Meandpyeannusa — TUIl PYCIOBOrO IpPOLECY, IPHU SKOMY
3aKpymu — JUISHKU 3BHBUCTOTO pycjia BOJOTOKY MDK JBOMa CYMDKHHUMHU
TOYKaMHU TEPEeruHy ii OChOBOI JIHIA — MalOTh IMEBHI 3aBEpUICH] IUKIU CBOTrO
pPO3BUTKY BiI  (GopmH, OJM3BKOI J10 CIIA00BUPAKEHHOI CHHYCOIIU, [0
NeTIenoqIOHUX KOHTYpiB B IUIaHl, MICAS YOro IUlaHoBI Jedopmaitii
3aBEpIIYIOTHCS TPOPUBOM TMEpEeIlIMiiKa TMeTial B pe3ynbTari 30JIMKEeHHS
MPOTUIICKHUX OeperiB 1poro nepemmuiika. [licis npopuBy mepemuiika 3aKpyT
BIITOPra€eThCS Bil pyclla pIYKH, MOCTYMOBO MEPETBOPIOETHCS HA CTAPHUIIO 1
BIIMHPAE.

[lepenrupiioBa AUISTHKA PIYKK 3HAXOIUTHCS B Mexkax [IpuuopHOMOpPCHKOT
Hu3oBuHU. [lonorxkHid mpodine JlHiCTpa B 1i Mekax Mae€ BUIIISA IJIaBHO-
BUTHYTOI KpHMBOI 3 IOCTYNOBHM 3MEHILIEHHAM YXWiIiB. [IpudopHOMOpChKa
HU30BMHA BKJIOYae 10 cebe  JlyHaichko-JIHICTpPOBCBKY — Mi00J1acTh.
MopdosioriyHo0 0COOIUBICTIO BCIX Mi00acTeil KOHTUHEHTAIBHOT YaCTHUHH €
JeSKUM HaXui MOBEpXHI Ha MiBAeHb y 01k HopHOro ta A30BCHKOIO MOPIB, a y
JyHaiicbko-/IHICTpOBCHKOI MimoOnacTi 3araidbHUl HaxXWil TMOBEPXHI Mae
MIBJICHHO-CX1THUM HAIIPSIMOK.
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BinbHoMy  meanapyBanHs pycina  Hwxaboro J[HicTpa  CHpUSIIOTH
0COOJMBOCTI OyJOBU JOJMHU PIUYKH 3 HMIMPOKOIO 3aIUIaBOI0 Ta AIIOBIAIbHUMU
BIIKJIQJACHHSAMH. Y HIDKHIN Teuii JlHicTpa J0JMHA Pi3KO po3MUpOEThes. Jlo M.
bennepu ii cepenns mupuHa 4-6 kM, HUXKYE — 6-12 KM, B MICIII BIATATYKEHHS
pykaBa TypyHuyk focsrae 16 kM, Ha npurupioBiid auisHui — 22 kM. [lupuna
3arutaBu Ha ik gursHl Big 0,4 mo 1,5 kM. CkilajieHa 3amiaBa CyTrJIMHHUMM,
MYJIKO-TIIIIAHUMU 1 pijllle MIIIaHUMU IpyHTaMu. Y 3aruiaBi J[HicTpa mommpeHi
MiaHi 1 CymillaHl aJroBlaJibHI BIAKIAJCHHS. 3alljlaBHUN allloBIM Maibke
CYLJIBHO 33aCOJI€Hb BOJIOPO3YMHHUMHU COJISIMU, TIEPEBAKHO CyJIb(paTaMu.

MeToau aocaigxkeHb. AHaI3 pycJIOBUX MPOIECIB B HWKHIN Tedii J{HicTpa
MIPOBOJUTHCS HAa OCHOBI CyMillleHHs TomnorpagiyHux kapt Opnecbkoi o6iacti
pPI3HUX pOKIB, MNpHUBEJAEHUX 10 onaHoro wmacmtady (1:20000). Buznaueno
KUIBKICHI XapakTepUCTHUKUH MakpodopMm  pycia piukd NUIIXOM MOOYI0BH
cepeaHbO1 JIHIT pyca.

3MIHU XapaKTEpUCTHK 3aKpyTiB OIHIOBaIKMCh 3a 130-piyHuil mnepion
(3ictaBneno 3iiomku 1877, 1910, 1944, 1983, 1992 ta 2007 pp.). 3a OCHOBY npu
MOPIBHSHHI MOP(GOMETPUYHUX XapaKTEPUCTHK B3ATO KOHPIrypaliio pycia 3a
1877 p. Ansg KUIbKICHUX OLIHOK TWPOLECY BUIBHOTO MEaHApyBaHHS
BUKOPUCTOBYIOTbCS HACTYIHI BUMIPHUKH: KPOK 3aKpyTy J 1 JOBXKHHA 3aKPYTy
S, CTymiHb PO3BHUTKY 3aKpyTy S/JI, KyTOBi mapameTpH, MIBUAKICTh TUIAHOBUX
nedopmaniii C,Ta iH.

Pe3yabtaTtu gocaimxenns. [1lnsgxom ananizy kaprorpadiuHux maTtepiaiib
BCTAHOBJIEHO, 110 3arajbHa JIOBXKMHA JUIAHKKA JIHICTpa 3 BUIbBHUM
MeaHApyBaHHIM B Mexax Onecbkoi o0acTi ckiana 6au3pko 70 kM, B 11 Mexax
BunisieHo 30 3akpyTiB. 3a CTyneHeM po3BUTKY Onu3bko 80 % pO3TISIHYTHX
3akpyTiB Hwmxuboro JIHicTpa 3HaxXoisTbcs y CTaall 3aBEpIICHHS CBOIO
po3BuTKy. [llupuHa nosicy MeaHpyBaHHs PO3TIASHYTHX 3aKPYTIB 3MEHIITY€EThCS
yBEPX MPOTHU TeUii 13 3MEHIICHHS IIUPUHU PIYKOBOI 3aILIaBH.

Haxun mnoBepxui JlyHalicbko-/[HICTpOBChKOI Mig00JacTI CHPUYMHIOE
CIOB3aHHS 3aKpyTiB BIZHOCHO 0a30BOTO TOJIOKEHHS BHU3 3a TEUI€l0 Y
MiBJICHHO-CX1IHOMY HaIpsMKY.

Po3paxoBaHi KUIbKICHI BHUMIPHMKM MEAHJPYIOUMX 3aKpyTiB pycia
HIUKHBOTO J[HICTpa J03BOJIAIOTH BU3HAUYMTH HAWOLIBII 1HTEHCHUBHO 3pOCTaOvi
3aKpYTH Ta Bpa3iuBl 10 MOJAJBIIOTO PO3MHUBY AUISHOK 3aKpYyTiB, 3 METOIO
MIPOBEJICHHS BIJIMOBIIHUX OEPErOyKPIMIIOBAIBHUX 3aXOA1B 200 MOMJIHMBOTO
BUIIPSIMJICHHS pyca.

PosrnsinyTi MOpdoMeTpuUHiI MOKa3HHKHU PYCIOBUX aedopmaliid pycia
HUKHBOTO JIHICTpa B MOJATBIINX JOCIIPKEHHAX JO3BOJISITh BU3HAYUTH IJIAHOBI
nepemilieHHss MakpohopM Ta IPOBECTU YTOUHEHHS IPOXOJKEHHS KOPJIOHY MIX
MomnnoBor Ta Ykpainorw (Oxecbka 001acTh).

3a poku HezanexHocTl (1992-2007 pp.) B pe3ynbTari pycaoBUX IPOLECIB
70 YKpaiHChKOI1 TepuTopli HamiMnuwio Ogu3bko 208 ra 3eMeNbHUX MACHBIB,
BTpayeHo 268 ra.
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PACITPEAEJEHUE BHYTPUI'OJAOBOI'O U INMHAMUKA
MHOT' OJIETHEI'O CTOKA PEK BACCEVHA HEMAHA

JI.JI. 3ankesuu

Meorcoynapoousiii 20cy0apcmeeH bl 9KOI02UYEeCKUll YHUBepcumem
um. A.J]. Caxaposa
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MAKCHUMAJBHBIA CTOK BECEHHEI'O ITOJIOBO/IbSI HA PEKAX
IIPUA3OBbBSA U EI'O PACYUETHBIE XAPAKTEPUCTUKH

P.B. Kupunwek, O.C. Illopnik, B.A. Osuapyk, K.2.H., Ooy.
OoecbKuti 0eparcasHUll eKON02IYHULL YHIGepcUumem

Masbie peku BaykHEHIIasi COCTaBIAONMIAs 3KOCUCTEMBI A30Bckoro Mopsi. K
rpynne pek [IpuazoBbs otHOCsTCS Monounas, Kopcak, JlozoBatka, O6uTouHas
n Kunetnuss, bepaa, Kanemuyc u apyrue. Otu peku O0epyT CBOE Hauyajao Ha
IOKHBIX CKJIOHax JloHenkoro kpsbka u IlpmazoBckoro miuarto, CIyckasch K
MOpI0, TeKyT 1o [Ipra3zoBCcKOl HU3MEHHOCTH U BMAalOT B A30BCKOE MOPE.

MakcuManbHbI CTOK pek OacceitHa I[lpua3oBes BecbMa pa3zHooOpas3eH U
MPEACTaBICH JOKJIEBbIMU MAaBOJAKAMU B TEIUIbI M XOJOJHBIN Mepuoja roaa u
BECEHHUM TM0JoBoJAbeM. [IpoOnema HajgekKHOro pacyeTa XapaKTEpPUCTHUK
MaKCHUMaJlbHOIO CTOKa BecbMa akTyajdbHa JUIsi peruoHa OacceilHa pek
[Ipra3oBbs, KOTOPHIE YACTO CTPAJAIOT OT MOJTOIICHUM, BEI3BAHHBIX BECEHHUM
MOJIOBOJILEM, B PE3YJIbTATE YETO HAHOCHUTCS 3HAUUTEIbHBIM SKOHOMUYECKUM
yiep6. XapakTepHOW OCOOCHHOCTBIO TMOCJIEIHHUX JIET, KOrJa IO0JOBOJbE
MPAKTUYECKU HE BBIPAXKEHO, SIBIIAETCS OOJbIIas U3MEHYMBOCTh XapaKTEPUCTUK
MaKCHUMaJIbHOTO cTOKa pek [IpuazoBbs.

B kauectBe ucxoaHON HH(OpMALMKM HMCHOJB30BAIUCH JaHHBIE MO 31
TUIPOJIOTHYECKOMY TOCTYy C mepuogoM HaOmogeHuit ¢ 1916 mo 2000r wu
nuanasoHoM ruiomaner ot 144 no 5780 kM>. B HacTosIIee BpeMs OoJiblas
4acTh MOCTOB 3aKpPbITA.

B kadecTBe pacueTHON METOAMKH ISl ONPE/IETICHUSI MAKCUMAIBHOTO CTOKA
BECEHHETO MOJI0BO/Ib UCTIONb30BaHa oniepatopHas ¢hopmynina Buaa:

qp% :ql,%'//(tp/To)gFr)’P (1)

rae » — Kod(PUIUEHT peryaupoBaHUsl MaKCUMaJIbHOTO CTOKa O3€paMH U
BOJIOXPaHUJIMIIIAMU TTPOTOYHOTO THIIA,
¢, — MaKCHMaJbHBI MO/ CKIIOHOBOTO IIPUTOKA, KOTOPBIH PaBeH:

1Y
¢, =0.28" "2, 2)

o

rae (n+1)/n — ko3dGuIueHT HepaBHOMEPHOCTH CKJIOHOBOTO MIPUTOKA;
T — IPOOIKUTETFHOCTD CKIIOHOBOTO TIPUTOKA;
Y,,,— o01LIMii CI0M IPUTOKA;

w(t,/Ty) — TtpanchopManuoHHas (QyHKIHA, OOyCIOBIEHHAas BPEMEHEM
pycinoBoro noderanus, kKotopas 1is pek [Ipna3zoBss paBHa:
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0.1
t
w(tp/T0)=1—0.78l ; 3)
Ty
Koadp¢unuent pycno-noiMEHHOTro peryJlupoBaHMs U BOJOOOMEHA &

omnpezensieTcss o0paTHbIM pacdyeToM u3 popmyis (1).

Jlns  paccmaTpuBaeMoW TEPpPUTOPHUM  OMPEJCICHB BCE MapaMmeTphl,
BXOJISIIIIUE B MpeJjIaracMyro CXeMy.

Crmou cTOKa BECEHHETO IIOJOBO/ABS OOOOIIEHB B BHUIE KapThl U
m3MeHsTess ot 150 MM 110 25 MM B HampaBlIEeHMM C CE€BEpa — BOCTOKAa Ha
tora — BOCTOK (puc.1).

Puc. 1 — Kapra-cxema pacnpenesieHHs CJIOEB CTOKA BECEHHETO IMOJIOBOMbS
1% obecneuennocTH AJ1st pek [IpuazoBns

Koadduiment HepaBHOMEpPHOCTH CKIOHOBOTO MpUTOKa n+1/n ocpeaHeH
Ha ypoBHe 11.0.

[Ipoa0KUTEABHOCTh CKIIOHOBOTO MpHUTOKA T, TakKe Kak M CJIOW CTOKa
IpeACTaBiIeHa B BUAE KapThl U u3MeHsercs ot 250 no 100 gacos.

Tpanchopmanuonnas Qynkuusa y(t,/T)) paccunTaHa JUIi BCEX IIOCTOB B
paccmarpuBaeMoM  OacceiiHe, M 3aJaHa B BHJAE  3aBUCHUMOCTHU

W(t,/T,)=f(t,/T,). KodbduuueHt pycro-noiMeHHoro BOJI0OOMEHa H

perynupoBanus € 0000IIEH B BU/IE 3aBUCUMOCTH € F= f(F ), aTtakxe 3a1an

Ta0JIULEH.
Takum oOpa3zoMm, Bce MmapaMeTpbl PAcUCTHOH (GOPMYIIBI OINPEACIICHBI |
PEKOMEHIYIOTCS K MPAaKTHYECKOMY IPUMEHEHUIO TS pek [Ipra3oBbs.
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I'TAPOJOI'TYHI OCOBJIMBOCTI PIYKH COb B YMOBAX
CYYACHOTI'O AHTPOIIOI'EHHOI'O BIIVIUBY

LA. Kupunwk, O.1. CumHuk k. 2eoep. H. 00y.
Ymancoruii oeporcasnutl neoazoeiunuil ynisepcumem imeni Ilasna Tuuunu

CydacHe cycniibHe BUPOOHMITBO 0a3ye€TbCcs Ha BUKOPUCTAHHI BOAMU Y
Ipoleci OTpUMaHHS €JIeKTPOeHeprii, Ajig nmoTped puOHOro, KOMYHaJIbHOIO Ta
CUIbCBKOTO  TOCIOJApCTBa, BOJHOIO  TPAHCHOPTY, JOOYBHUX  Traiy3ei
MIPOMHUCIIOBOCTI, peKpealii Ta Typu3My.

Bapro 3a3HaunTH, 110 aHTPONOreHHI MEPETBOPEHHS IOBEPXHEBUX BOJ
VYkpainu Jocsriu perioHadbHUX MacIITa0iB, K1 3MIHWIN TAPOJIOTTYHUN PEKUM
6omiT, o3ep Ta piuok. Lle 3ymoBieHO OyAIBHULTBOM TiIPOTEXHIYHUX CIIOPY]
(BOJIOCXOBHIL,  3pONIYBAJIbHUX  KaHalllB, CHUCTEM TNEpPEeKUIaHHS  BOJ),
30UTBIIEHHSM IUIOIII 3pOIIYBajbHUX 3€MeElNb, ypOaHizali€ro, 3a0pyIHEHHSIM
MPICHUX BOJI MPOMHUCIOBUMH Ta KOMYHAJIbHUMHU CTOKaMH Toio. He BUHATKOM 3
npaBwia € p. CoO, sdKka BHACHIAOK 3aperyiloBaHHS CTOKYy, 3a00py BOIH
MPOMUCIOBUMHU MIAIPUEMCTBAMU 3a3HaNIa 3MIH y TAPOJOTTYHOMY, TEIIOBOMY
PEXHUMI, XapaKTEPUCTHUIIl TBEPAOrO CTOKY, XIMI3M1 Ta SKOCTI BOAM.

Co6 € mniBoto npurtokoro IliBnenHoro byry, AoBkuHa [KOI CTaHOBUTH
115 kM, a mmoma Oaceliny — 2840 kM°. Piuka Oepe BUTIK Ha CXIiJ BIJ
c. KcasepiBka JlunoBeupkoro paitony Binnunbekoi oGmnacti. baceitn p. Co0
ACUMETPUYHUMN, MPOCTIATAETHCS 3 MIBHIYHOTO-3aX0Jly Ha MIBACHHUN-CX1J, Ma€
dbopmMy HEmpaBUIBHOTO OBaly JAOBXHHOIO 80 kM 1 mupuHoio 48 kM. Penbed
OaceilHy pIBHUHHUA, @ HA CXUJIAX JIOJIMHU 3yCTPIYAIOTHCS SIPU 1 OaNKH.

3aranpHe maaiHHA p. Co6 134 M, cepedHiil MOXUJ CTAHOBUTH OJU3BKO
Iwikm (61t BUTOKY 1 Tupna 11,3 kM ta 0,77 wkMm BinmoBigHO), KoedIIlEHT
3suBucToCcTi 1,31. T'osoBHI mputoku: mpasi — p. CkakyHa (noBxkuHA 12 KM),
p. lupoxa Pyna (11 kM), p. Cobok (33 km), p. Kanbuenka (15 xkm), p. binka
(14 xm), p. Kynka (19 xkm); niBi — p. byakiska (15 km), p. [loranka (19 km),
p. Heminka (16 xm), p. Caropiuka (13 km), p. Kos6ans (14 km), p. Jluca Jluma
(17 km), p. Copoxka (36 km), p. Bepouu (19 xkm), p. Ki6auu (60 km). Cob Bnagae
B p. [liBnennuii Byr nmo6nuszy m. JlaguxuH. 3aranom, KUIbKICTh MaJIUX PIYOK,
10 BiIHOCATHCA 110 piukoBoi cucteMu CoOy cTaHOBUTH 365, 3 HUX JOBKHUHOIO
menme 10 km — 340. CymapHa NPOTSKHICTh MaJIUX pidyok ckianae 1144 kw,
cepen skux Menme 10 kv — 730 k. ['ycroTa piukoBoi citku — 0,48 kwkm’.

Ha rigponoriyauii pesxum piuku CyTTE€BO BIUIMBAE KIIMAT KU € TOMIPHO-
KOHTUHEHTAJIBHUM 3 M’SIKOI0 3UMOIO 1 TEIJIUM BOJIOTUM JiToM. CepeHbopiuHi
TemriepaTypu moBiTps B Oaceitni p. Co6 cranoBasaTe +7,0...+7,8°C,
cepeaHbOMICAYH1 Temmeparypu ciunga -5,5°C, nunas +18,5°C. IliBHi4HO-
3axifHa YacTuHa OaceliHy orpumye 650 MM onafiB, a MiBACHHO-CX1AHA — 575 MM.

Cnig 3a3Ha4MTH, 110 BHUBYEHHS T1IPOJIOTIYHOTO PEXUMY PIUKM paHillie
npoBoawiochk Ha rigpornoctax Hoswit JlamiB (1916-1919 pp.) Ta byOHiBKa
(1916-1920, 1924-1962 pp.), a Ha cydyacHOMY eTami Ha riaponocty 303iB 3
1945 p. ta na Imutpenkiebkii  ['EC 3 1957 p.
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Ha p. Cob6 cnopymkeHo Kackaj CTaBKIB Ta BOJOCXOBHIN, IO 3HAYHO
BIUIMHYJIO Ha TIAPOJIOTIYHMA peXuM (3MEHILEHHS CTOKY pIUKH), SKH
XapaKTepU3y€eThCsl BUCOKMM BECHSHUM BOJONUUIAM Ta HU3BKOIO JITHBO-
OCIHHBOIO MEXEHHI0O 3 KUIbKOMa JOLIOBUMHU T[aBOJKAaMU Ta HE3HAYHUMU
migdAoMaMu PiBHS BOJM 3UMOIO BHACHIIOK BiuHr. Halluacriiie BeCHsIHA TOBIHb
MOYMHAETHCA B MEpUIi AeKai Oepe3Hs Ta 1HO/1 B NEPIIiil MOJOBUHI JIFOTOTO.

[TinBuiieHHs: piBHS BOAM BIAOYBa€ThCs 1HTEHCHUBHO (1m0 2,3 M/100y), a y
TpyTid naexkanai Oepe3Hs 3a3BUYall CriocTepiraeTbes MoBiHb BucotToro 1,1-1,5 M, a
B OKpeMi pPOKH HaBiTh 10 2-4,4 M. [HOAl HaWBUIIMI PIBEHb BECHSIHOI MOBEHI
CHIBIIAJIa€ 3 MAaKCMMyMOM BECHSHOro Jboaoxony. Crnaa BOAOMNULIS MEHII
IHTEHCUBHUM, HDK, MITHAOM, 1 TpuBae 10 KiHIM KBITHI. CepemaHsi TPUBAIICTh
roBeHi 60, makcumainbHa 94, a MiHIMalbHA 28-45 THIB.

[licns cmagy BECHSHOTO BOJAOMNULIS BCTAHOBIIOETHCS JITHBO-OCIHHS
MEXEHb, 10 TPHUBAE JI0 CepeauHU Jucronana. HaiiHwk4dl piBHI BOIH
CIOCTEpIraloTbCsd B UYEPBHI-IUOHI. 3a 1el 1nepioJ Maibke IOpiYHO
CIIOCTEPIraeThCcsi 2-3 NOMIOBUX MABOJAKH TpHUBaiicTi0 4-8 110, 13 cepeaHbOIo
Bucotoro 0,3-0,5 M Ta MmakcumMansHOIO 10 1,8 M.

3uUMOBa MEXEHb HACTa€ y IpyAHI-CiuHi. B3uMmKky mijx yac Biagur nigiiomu
piBHA cknanaiTs 0,5-1 m. Tparmisumcs Bunagku nepeMep3anss piuku B 1946 ta
1958 pp.

JIbostocTaB, K MpaBUIIO, BCTAHOBIIOETHbCA B APYTidl Aexail TPYHS. o
CHOPYI’KEHHS I[MI/ITpeHKIBCBKOI ['EC p. Co6 BimHOCHIACH 10 PIYOK 31 CTIHKUM
JBOJIOCTABOM 1 CEpEIHS TPUBATICTH MEPIOAY 3 JbOJAOBUMH SBHUIAMH CTAaHOBUIIA
112-122 gui.

Beenennss B moBHy ekcmutyataiito JImutpenkiBebkoi 'EC B 1962 p.
BIUIMHYJIO Ha JbOJIOBUNA PEXKHUM, y 3B 53Ky 3 YUM CEpEIHS TPUBAIICTD
JHOJIOCTaBY CTaHOBUTH 64 nHi. B okpemi poku mifg yac BUIJIUT TPAIUISA€THCS
KOPOTKOYaCHE TAHEHHs JIbOJOBOTO IMOKPUBY, SKUH € PIBHUM, 13 CEPEIHbOIO
TOBIIMHOIO HAPUKIHII 3MMOBOTO ce30HY 20-25 ¢cM 1 MakCUMalbHOIO 10 45 cM.

TaneHHs 1b00BOr0 MOKPUBY B1IOYBAETHCA B IPYTid AeKal 6epe3Hs, 1Ho1
y Jpyrid aexaal JIOTOTO YU B CEpeIWHI KBITHS 3 YTBOPEHHSM IPOMOIH.
Becustauii 1010X111 TpuBae 3-5 qHIB, a KPIM JOILIOBOrO Ta CHITOBOI'O >KUBJICHHS
PIUKHM BEJIUKA POJIb HAJICKUTh M1A3EMHOMY.

XIMIYHUN CKJIaJ BOJIU PIYKH, BHACIIJOK BUKOPUCTAHHS AJII TPOMUCIOBUX
notpe0d, 3a3HaB 3MiH, K1 NPOSABIAIOTHCS Yy MIABUIIEHHI ii )KOpPCTKOCTI. P1ukoBi
BOJIM BIJHOCUTBHCS JO TiAPOKapOOHATHOrO Kiacy, MOMIPHO-)KOCTKI, a B TEpioa
MEXEH1 € IyXe XOpCTKUM. MiHepaini3alis Ta >KOPCTKICTh BOJAM CEPEliHS, a B
Mepioj] MOBEH1 € HaltMEeHIo 1 cTaHOBUTH 250,6 Mr/1 Ta 3,36 MI/1 BiAMOBIAHO.
HaiiGunpnx 3HaYeHb MOKAa3HUKH JOCSATalOTh B MEXKEHb, K HANPUKIAI, y
c. 3031B B JIITHbO-OCIHHIM CE30HM MiHepasi3ailisl 3MIHIOEThCS B Mexax 391,2-
504,5 M.

Omxe, rocrnojapcbka [isUIBHICTh JIOJUHU TpU3BEJIa HE TUIBKA 0
3a0pyaHenHsa p. Co0, a i 70 3MEHIIEHHS MOro CTOKY, 3MIHU T1APOJIOTIYHOTO,
TEIJIOBOTO PEXUMY Ta XIMI3MY BOJI.
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JOBI'OCTPOKOBE ITPOI'HO3YBAHHS EJIEMEHTIB BECHAHOI'O
BOJONIJJIA HA PIYKAX BACEUHY JJECHHU B MEKAX YKPAIHHU

K.IO. Kobepnuck; O.1. Jlyk aneyw, k.2ceoep.H., 0oy.,
Kuiscvkuu nayionanvuuu ynisepcumem imeni Tapaca Lllesuenka;
B.M.bouixo, k.ceoep.H.,

HAYanbHUK 8i00Ly 2iopoaociunux npoernosie Ykpl MI]

JIOBroTepMiHOBE NPOTHO3YBaHHS €JEMEHTIB BECHSHOTO CTOKY s
PIBHUHHUX pIYOK YKpaiHu (mapiB abo 00’€MIB CTOKY, MAaKCUMaJIbHUX BUTPAT
BOJAM) 3aBXKJU € aKTyaJlbHUMH, TOMY IO BECHSHE BOAOMULIS BIAMIYAE€THCS
3HAYHUM 30UIbIIEHHAM BOJHOCTI PIYOK 332 paXyHOK TaHEHHSI HAKOMUYEHOro 3a
3UMY CHIry, (OPMYBaHHSIM HaWOUIBIIMX pIYHUX MakcuMyMiB. Hepinko
KatacTpopiyHi MaKCMMyMHU BHUKIMKAIOTh PO3JIMBU PIYOK Ta 3aTOIJICHHS
BEJIUKUX TEPUTOPIH, 1110 COPUUMHSIE 30UTKH HACEJIEHHIO Ta TOCIOJapPCTBY.

st po3poOKM METOAMK MPOTHO3Y Oyno oOpaHOo npaBo6epe>KH1 MIPUTOKH
p.Hdecuu: p. CHoB — M. [Mopc (c miomew Bomo3dopy 7140 KM) p. Yoias —
c.Kyznpieka (970 km°), a TaKOK npaBo6epe>KHy nputoky piuku Ceilm: p.
Knesens — c.Illapmiska (2440 km?). Tlepioxn mociimkenns cknas 26 pokis (1985
o 2010 pp.)

MeTonuk  MPOTHO3Y  IApiB  BECHSHOTO  CTOKY  po3po0jeHo 3
BUKOPHUCTAHHSAM JIBOX IIJXOMAIB: HAa MiACTaBl BOJHO-0aJaHCOBUX 3aJICKHOCTEH
Ta 3 BHU3HAYEHHSAM MapaMeTpy 3arajJibHUX BTpaT. METOIUKH NPOTrHO3Y
MaKCUMaJIbHUX BUTPAT BOAM M1/l Yac BOAOMULISA IPYHTYETHCS Ha iX 3aJI€KHOCTI 3
apaMu BECHSHOTO CTOKY.

B nocnimxyBanux OaceiiHax Bapiallisi BTpAaT BECHSAHOTO CTOKY B OUIbIIOT
MIp1 BU3HAYA€ETHCS BOJOIPOHUKHICTIO TPOMEP3IHX IPYHTIB, TOMY JIJIsl PO3POOKH
METOJMKH Ha TIiJICTaBl BOJHO-OAlaHCOBHX 3aJIEKHOCTEH OYyJI0 BUKOPUCTAHO
criBBigHOmEHH ¥ = f((S+X, +X,),L, ) — M IIapOM CTOKY 3a BoJoNiIA Y Ta

CyMapHUMHU 3amacaMu Bojau y OaceitHi (S+X,+X,) (1e S— MakcumanabHUM
3armac BOJIM B CHITOBI1 Mepej] MOYaTKOM CHITOTAHEHHs, X,— OIaJu 3a Mepioj Bij
JaTH MaKCUMAaJIbHUX 3alaciB BOJMU B CHIMOBI JIO MOYATKY CHIFOTaHEHHS, X,—
OIIaJIM 3a NEPIOJ] CHIrOTAHEHHS) Pa30M 3 IIOKa3HUKOM IIPOMEP3aHHs IPYHTY L

[Ipu po3pobIi METOAMKHU JIOBFOCTPOKOBOIO MPOTrHO3Y MIApPIiB CTOKY
BECHSHOI'O BOJOMNULISA MPU BU3HAYEHHI MapaMeTpy 3arajibHUX BTpar P, (BTpaT
BECHAHOI'O CTOKY Ha 1H(UIBTpAIil0 B I'PYHT, BUIAPOBYBaHHS Ta MOBEPXHEBY
3aTpUMKY) BUKOpucTaHO HaOmmwkene piBHsHHs €.I.Ilomosa. Ilapamerp P,
CIOYATKY BHU3HAYAIKCS LHUISIXOM OOEPHEHOTO PO3PAXyHKY 3a JAHUMHU IPO IIapU
BECHSHOI'O CTOKY Y Ta 3amacu BoJioTH B OaceitHi X (3amacu BOJM B CHITOBI Ta
BECHSHI OTajn).

Po3paxoBani napameTpu 3arajibHUX BTpaT P, 3a KOXHUN PIK CTaBUIHCS Y
3JICKHICTh BII NMPOMEp3aHHA IPYHTY L, Ta BOJNOrocTi OaceiiHy W — sKuii

OIIIHFIOBABCS Yepe3 1HACKC MepPEeATIOBEHEBOTO 3BOJIOKCHHS K CEpeIHId MOIYJb
CTOKY 3a OCIHHBO-3UMOBHUH TIEpioj (3 BEpECHs MOMEPEIHBOIO POKY IO CiueHb
POKY BECHSIHOTO BOAOIULIA ) Gy, , TOOTO y BUrIsimi Py, = f(qy 5 L,,) .
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[Ipu aHamizi 1NOOYAOBaHMX TMPOrHO3HUX 3alexHocTe (puc.l-2),
BUSABWIOCSA, IIO YMOBHM TMPOXO/PKEHHS BECHSAHOTO BOJOMULIS Ta OCHOBHI
(daxTopu Horo hopMyBaHHsS PIBHO3HAUHI JJIs1 BCIX 0OpaHUX BOJ0300pIB, TaK SIK
pIUKM pO3TalIOBaHI B OJHAKOBUX (Hi3WKO-reorpapiyHUX YMOBax, IO Jajo
MOXJIMBICTh MOOYIYyBaTH €IMHI TEPUTOPIalibHI 3aJIEKHOCTI, ajle OKpeMo 3a
JBOMA M11X0aMH.
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Puc. 1 — €auna TepuropialbHa 3alISKHICTH
apiB BECHSHOTO CTOKY BiJI CyMapHUX 3amaciB BOJIU Y
B Oacelini (S+X,+X;) Ta MOKa3HUKOM IpoMep3aHHs | 3BOJOKCHHSA Oaceiiny (gy_;) Ta TIOKa3HMKA
ipynty (Ly,) mmsn pivok Gaceiiny [lecnn (p.CHoB, | mpomepsanust rpynty (L) mis pidok Gaceiiny
p.Y6izp, p.Knesenn) Jecuu (p.CHos, p.Yo6ias, p.Knesenn)

Puc. 2 — €1uHa TepuTopialibHa 3aJISKHICTh
BTpaT CTOKY BECHSHOIO BOOMNULLIA Bif IHICKCY

Po3poOnena mMeToauka MporHo3y HIapiB CTOKY BECHSHOTO BOJONULIS 3a
BOJHO-0QJIAHCOBUMH  3aJIEKHOCTAMH 32  NEPEBIPOYHUMHU  MPOTHO3AMHU
BIIHOCUTBCS 70 KaTeropii «moOpa» misa Oepe3HeBux Bojoniib (S/o,
3MiHIO€eThCS B Mexax 0,43-0,46, P (HMOBIpHICTh HENEPEBUIICHHS OMYCTUMOL
noxubku) — 82,5-91,0%), nns 3HaueHb 3a Bech psf crnoctepekenb (1985-2010
pp.) MeToMKa € 3a10BUIbHOMO ( S/0,— 0,44-0,60, P — 74,0-82,5%). 3a ouiHKaMu
TOYHOCTI MPOTHO3HOI METOAMKH 3 BU3HAUEHHSM MapameTpy 3arajJibHUX BTparT,
BOHA BITHOCUTKCS J10 KaTeropii «qo0pay sk I BC1X POKIB CIIOCTEPEKEHb, TaK 1
JUISL POKIB 3 BoAomuuisaM y OepesHi (S/o, 3MmiHOeThesa B Mmexax 0,50-0,44, P —
78,0-86,5%).

[Ilomo mporHo3yBaHHS MaKCHUMalbHUX BUTpAT BOJU IIJ YaCc BECHSIHOIO
BOJIOMUUISA, ICHYE JIOCTaTHBO TICHUHM 3B'SI30K MK MaKCHMAaJIbHOIO BUTPATOIO

BOJIM BeCHsSHOro Bojpomiuit O, Ta BEJIMYMHOIO CTOKY Y 3a BOmomimis —
0,... =/ (Y), Kl 1151 JOCTIJPKyBaHUX OACEHIB MPECTaBICHO Y TaOJIHUIIl.

Tabmuns — I[Ipornosni piBHsHHA Q. = f(Y) 11 piuok CHoB, YOiap Ta

max

KiieBeHpb
Piuka -moct Piusnns 3anexHocti O = f(Y) Koedimient xopensii
p.CroB — m. llopc 0. =9,49Y =277,9 0,81
p- Y6ins — c. Kynpiska O = 2,196Y —39,07 0,93
p- Knesenp — c.lllapniBka 0.« =1,268Y +9,046 0,85

Mipa TO4HOCT1 PO3pOOIECHUX MTPOTHOZHUX METOJAMK MaKCUMaIbHOT BUTPATH
BOJIM BecHsiHOTO Boaonuuis ajs p. CuoB — M. lopc — S/o, = 0,36 , P =94,5%;
s p. Yoine — c. Kyapiska — S/o, = 0,43 , P = 91,0%; nna p. Kinesenp —
c.lllapniBka — S/o, = 0,48 , P =86,5%.
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PACYETHBIE METO/JbI UCCJEIOBAHUS PEXKUMA TEYEHUM
BO BHYTPEHHUX BOJAOEMAX HU30BbA JHEIIPA

E. U. Kopxcos
Xepconckas euopoouonoeuueckas cmanyusi HAH Ykpaunot

OnecHka 2JIEMEHTOB BHYTPHUBOJIOEMHOMN JTHUHAMUAKHA SIBJISICTCS
HEOTHEMJIEMOH YaCThI0 HCCICAOBAHUS SKOJIOTHYSCKOIO COCTOSHHMS BOJOCMOB.
['maBHOM XapaKTepUCTUKON TMHAMUKHU BOJIHBIX MAcCC SIBJISIETCSI PEKUM TCUCHUM.
Ot xapakTepa, HallpaBJICHHs] W WHTCHCHUBHOCTH TEUEHHUSI, 3aBHUCIT YCJIOBHS
CYIIECTBOBAaHMsI OOJBIIMHCTBA THUAPOOMOHTOB, HX BHJOBOM COCTaB W
pacrojiokeHre 1o akBaTopur. Kpome TOro, OHM BIMSIOT Ha CKOPOCTH
pacTBOPEHUS BPEIHBIX BEIIECTB B BOJIC U PACIIPOCTPAHEHHUE UX TI0 BOJIOEMY.

[Ipu SKOrUAPOTOTUYECKUX HCCIIEOBAaHUIX BOJOEMOB HU30BBs JlHemnpa He
BCErJa €CTh BO3MOXXHOCTH OIIEHKHM pEXHMa TEUCHHM OOIICTPUHATHIMU
METOJUKAMH,  OINHUCAHHBIMH B  COOTBETCTBYIOIIMX  PYKOBOJCTBAX M
HactaBineHusx [1,2]. CyiiecTBylonme METOJUKHA SBISIOTCS  J1I0CTaTOYHO
TPYIOEMKHMH, 3aHUMAIOT MHOTO BPEMEHM U TPEOYIOT 3HAYUTEIbHBIX
MaTepualbHBIX 3aTpaT. Pe3ynbraThl M3MEpPEHUN 4YacTO HE Jal0T TOJHOTO
MpEACTaBICHUST O TEUYECHHUSX BO BCEM BOJOEME, a TaK JK€ IMPHU Pa3HBIX
TUAPOMETEOPOJIOTHUECKUX YCIOBUSX.

C nenpio noaydeHus: 0osee MOJTHOTO MPEACTABICHUS O CTPYKTYpE TeUCHUN
JUIL  BOJIOEMOB HHU30BBsl JIHempa MBI BOCHOJIB30BAJIUCh JABYXMEPHOU B
TOPU3OHTAILHOM IUIOCKOCTH MAaTeMaTUUYECKON MOJENbI0 IUPKYISIIIUA BOJ C
HCIIOJIb30BaHUEM METOJIa TIOJIHBIX MOTOKOB [5] aganTUPOBAHHOW [JIsi MalbIX
riyouH. JlaHHas Mojedb MHOTHE TOAbl YCHEITHO TMPUMEHSETCS MpH
HCCIIEIOBAHUSIX BHYTPUBOJOEMHBIX IPOIIECCOB PA3JIMUHBIX BOJHBIX OOBEKTOB
VYkpaunsl [3,4].

[Ipyu mITUIEBBIX TOTOJMHBIX YCJIOBHUSAX BOJA, TMOCTYMAOIIas U3 MPOTOKU
Yaiika 1 AByX OOKOBBIX €PUKOB, IMPOTEKAeT, B OCHOBHOM, IO IICHTPAJIbHOM
4acTU BOJIOEMa, PaBHOMEPHO OMBIBasi ero. PacueTHass CKOpPOCTb CTOKOBBIX
TeyeHuil cocrasinser 0,42 cM/c, 4TO XOPOLIO COTIacyeTcs ¢ IaHHBIMU HATYPHBIX
WCCJIEIOBAaHUM, COTJIACHO KOTOPBIM OHa M3MeHsiercs B npeaenax ot 0,40 no 0,53
cMm/c. [lpn HaMuuKM BeTpa CTPYKTypa TEUCHHUH 3aMETHO YCJIOKHSIETCS (CM. pHC.
1). Tlo akBaropuum sauMaHa GOPMUPYIOTCS 3aMKHYTBIE  ITUPKYISIUHU,
KOHpUrypanuss M HWHTEHCHUBHOCTh KOTOPBIX 3aBUCSAT OT HaIpaBICHUS W
ckopocT BeTpa. CpenHsisi CKOpPOCTh TEUEHHUsS T0J] JIEUCTBHEM BeTpa
yBeIu4IuBaeTcs Ao 3Hadenuit 2,05 — 3,15 cm/c.

KoHTposnbHBIE pacyeThl TMOKAa3bIBAIOT, YTO METOJ] MaTEeMaTHYE€CKOTO
MOJICTTUPOBAHUSI  MOXET OBITh TpPUEMIIEM TPHU  SKOTUIPOJIOTHUECKUX
HCCIIeIOBAaHUSIX BO BHYTPEHHUX BOJI0OeMaX HU30Bbs J[Hempa.
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Puc.1 — Cxema uupkynsuuu BoJ B KaprammHckom auMaHe IpH MITUIEBBIX
MOTOAHBIX YCIOBUAX (a), W MpU BeTpax 5 Mm/c ceepHoro (0),
BOCTOYHOTO (B), F0)KHOTO (T) ¥ 3aIaHoro (1) HarpaBJICHUH.

OHCHKa U IIPOTrHO3UPOBAHHUC PA3JIIMYHBIX XAPAKTCPUCTUK TCUCHUM IIyTeM
MAaTCMaTH4ICCKOT'O MOACINPOBAHHNA HC HYXKIaCTCsA B SHAYUTCIIBHBIX
O9KOHOMHYCCKHUX 3aTpaTax, 34TO II03BOJIACT IIOJYYUTHb HauOoJiee IOJIHOE
MMpCaACTABICHUC O PCIKUMC TEUCHUM 110 BCEM AKBATOpHUHU BOAOCMA, U IIPHU PA3HBIX
T'mApOMECTCOPOJIOTNYCCKUX YCIIOBUAX.
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3AJIEXKHICTh BUITAPOBYBAHHSIA 3 BOJHOI IOBEPXHI
KAXOBCBKOI'O BOAOCXOBHIIIA BIJI TEMIIEPATYPHOI'O
DAKTOPA

O.C. Kopszina, mae., €.B. O6yxo08, 0. exoHoMm. H., K.m.H., NpOgh.
OoecbKuti 0epatcasHUll eKON02IYHULL YHIGepcUumem

BunapoByBaHHs — 11€ TIpoIleC NMepexoay BOAM 13 piakoi adbo TBepaoi (pa3u B
razono/iony (mapa). OCHOBHMM BU3HAUHHUM BHUXIJHUM (akTopoM mpH
pO3paxyHKax BHITAPOBYBAHHS € TEMIICpaTypHUN (PaKTop, SIKUH CYTTEBO BILUIMBAE
Ha 1HIII BUXIAHI AaHl. Tak TUCK HACHUYEHHsI BOJASHOI Mapu e, 3aJI€KUTh BiJ

TeMIlepaTypy BOJHM 1 MapliaibHOTO TUCKY BOJSHOI Mapy B MOBITP1 HaJl BOJHOIO
noBepxHew Ha BHcoTi 2 M. CepeaHsi TemIiepaTypa MOBITps HaJ BOJIOHMOIO Ha
BHCOTI 2 M TaKOX 3aJIe)KUTh BiJl TEMIIEPATYp MOBITPS Ta BOJU.

3a nocmimxenusimu ®enonenko O.B. y 2010 p. temneparypa Boau 1o
akBatopii KaxoBChKOro BOJIOCXOBHIIA 3MIHIOBAJIACh 3 YEPBHS /10 BepecHs Bi 18
no 32°C. MakcumaibHl 3HaUY€HHsI TeMIlepaTypu BOJAU OylIM 3apeecTpOBaHl y
nepurii Ta apyrii gaekanax cepmHs 1 pocariau 30-32°C. Came y 1eit nepion y
KaxoBchkoMy BOAOCXOBHIII CIIOCTEPITaIUCs SIBUIIA 33yXH pUO.

Cnig BiI3HAYMTH TaKOX, IO TEPMIH MPOILECY OXOJOIKEHHS BOIU B
KaxoBchkOMYy BOJOCXOBHINI B MakCUMallbHOI Temmeparypu no0 4°C Ha
ChOTOJICHHS CTaHOBUTH 144 no0u, cepeAHs TPUBAIICTH OE€37bOJIOCTABHOIO
nepiogy mocTymoBo 30uibmmiace g0 309 mi6, a B OKpeMux BHUMNAJKaxX BiH
MpOJOBXKY€eThesa Linmuid pik. Ha oxomomxkenns Boau Big 4°C no temmeparypu
npo0cTaBy Ha KaxoBchkOMYy BOJOCXOBHII HEOOXITHO 24 100U.

Ha puc. 1 nokaszana 3aiexHicTb ¢, = f (t") MDK cepeaHboOaraTopIYHUMHU
MICSAYHMMHM TeMIepaTypaMy MOBITPS HAJ BOJOCXOBHIIEM t, 'C i MOBEPXHi BOIH
t, °C i npezcTasisie coboro ABi NiHil: ans nepiony Harpisanns (I-VIII) i nepiony
oxonoxeHHst Bogormu (VIII-XII), a Ha puc. 2 — 3aleXHICT ¢, = f (tfj) MIX
CEepeHIMU MICSYHUMHU TeMIepaTypaMu TOBITpsA t,,°C Ta BETUYMHOIO THUCKY
HacMYeHHs BOJAHOI mapu e, B rlla. Ilpu HasgBHOCTI Takoi 3a1€KHOCTI MOKHA
pO3paxyBaTH TUCK HACMYEHHS BOJSHOI Mapu e, HE 3a TEMIIEPATYPOIO MOBEPXHI

BOJIM, a TUIbKM 3a TEMIEPATypOrO MOBITPS HaJ MOBEpXHEIO BoAM KaxoBChKOro
BojocxoBumia. CepenHss mnoxuOka OTPUMAHUX TaKUM CIOCOOOM BEIMYUH
BUMAapoBYyBaHHA cTaHoBuaa 10%.

Hamu nmoGynoBani st ymoB KaxoBChbKOTO BOJOCXOBHINA rpadiku 3B’ SI3KY
MDK TeMIlepaTypolo moBepxHi Boau t,, °C 3a mepiog 1981-2010 pp. Ta mapom
BUIAPOBYBaHHSA h B MM - A= f (tf) 1 TeMIepaTyporo MoBepxHi Boau t,, °C Ta
00’€MOM BTpaT BOAH Ha BHIApOBYBaHHS W, MIH M, TOOTO W, = f (tf), a TaKoX
rpadiku  3aJeKHOCTI h=f (tfj) MDK TEMIIEpaTypol0 TMOBITPsI HaJ BOJHOIO
noBepxHero t,;, °C 3a nepiog 1956-2010 pp. 1 mapom BunapoByBaHHs h B MM Ta
MDK TEMIIEpaTypoOl0 MOBITPS HaJl BOAHOIO MOBepxHeEo t;, °C 1 00’eMOM BTpaT
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3 .
BOJIM Ha BUNAapoByBaHHsA W MIIH M°, TOOTO W, = f (t") 3a BKa3zaHUMU IpadikaMu

TaKOXX MOJKJIMBO OIEPATUBHO BHU3HAYUTH HEOOXIAHI HAOJIMIKEH1 MOKa3HUKH
BUITAPOBYBAaHHS 3 BOAHOT MOBepXHI Kax0BCHKOTO BOJIOCXOBHIIIA.

t,, °C
30 -
VIII
s
- VII
20 -
15 -
10 -
5
0 T 111 T T T T ] tmo(_f
-5 0 5 10 15 20 25
Prc.1 - 3anexHICTE cepeHbOOATATOPIUHOI TEMIIEpaTy PII BOI
BIJI CepeIHLO0AraTOPIUHOI TeMIIepaTy pII HOBITPS £,7=f(t,°)
KaxoBchKoT0 BOJOCXOBHUIIA
ey Ma
35,0 7 VIII
30,0 ~ VII
25,0
20,0
15,0
10,0
v
50
11 I £ oC
0,0 T T T T T L
5,0 0,0 5,0 10,0 15,0 20,0 25,0
Puc. 2 - Banexnicte e,=f(t,°) ama KaxoBcbkoro
BOJIOCXOBUIIA

BucHoBKM Ta pekoMeHaamil

1. Hakomuuena 3a 55 pokiB ekcruryaraiii KaxoBchkoro BomOCXOBHINA
riIpOMETEOpOJIOriyHa 1H(pOpMallisl 103BOJIMJIA Y3arajJbHUTU 1 BIOCKOHAIHUTH
OKpeM1 3aJIe)KHOCT1 MK BUXITHUMH JaHUMU JUIsl PO3PAaXyHKiB BUIAPOBYBAHHS 3
HOro BOJHOI MOBEPXHI 1 3aMpPONOHYBATH ONEPATHBHI MIAXOAW 10 BU3HAUCHHS
MOKa3HMUKIB BUTIAPOBYBAHHS JIJIsl OTIEPEIHIX BOI0OATIAaHCOBUX PO3PAXYHKIB.

2. TlpoBeneHi DOCHIIKEHHS TO3BOJISThH MIJIBUITUTH TOYHICTh MPAKTHYHOL
OLIIHKM BUIapoByBaHHs 3 KaxoBChKOro BOJIOCXOBHIIA.

3. Amaniz rigpoMereoposioriyHoi  iHopmarlii HoKa3zaB  3arajbHe
KJIIMaTUYHE TOTETUTIHHSA 3a ocTaHH1 30 poKiB.
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ATMOC®EPHA NUPKYJIALIA, AK YUMHHUK JIBOJAOBOI'O
PEXKVMY HA PIYKAX YKPATHU

A.M. Kyza, H.C. Jlo6o0a, 0. ceoep.n., npog.
OoecbKuti 0epatcasHUll eKON02IYHULL YHIGepcumem

Beryn. CyyacHuid KiIiMaTUYHUE MEP10J XapaKTepU3yeThCs HECTAOLIbHUMU
MOTOAHUMHU YMOBAMU: 3MIHIOIOThCSI €KCTPEMalbHI 1 OCEpeIHEH] B Yaci 3HAUCHHS
METEOpPOJIOTIYHUX  BEJIUYMH, CIOCTEPIraeTbCcs TPEHA Ha  30UIbILICHHS
TeMIiepaTypu MoBiTps (puc. la), MOpPyHmIyeTbCsl PEKUM OMAaJliB, CKOPOUYETHCS
TPUBANICTh  CHIroBoro mepioxy. IlepemiueHi 3MiHM  BIUIMBAaIOTh  Ha
TeMIlepaTypHU pexxuM pidok (puc. 10), a oTke 1 Ha JILOJOBUN PEXUM. 3MiHA
JHOJIOBOTO PEXUMY y CYYaCHUX KIIIMATHUYHHUX YMOBaxX JJIg TepUTOpPii YKpaiHu
BUBUYE€HA HEJOCTATHBO [1].

10,0 16,0

8,0 14,0

6,0 12,0
4.0 10,0

2,0 8,0
0,0

6,0
20 = 4,0

-4,0

2,0
-6,0

0,0

| Il I X Xl Xl

Micaui
Micaui

-~

Puc. 1 — Temmneparypa mnoBitps (a) 1 Temmeparypa BOJHU Yy CTBOpI

M. MormwisoB-I1oautbChbKuA
JTiBi cToBMYMKH - y 1960-1988 poku, mpasi - y 1989-2008 poku

AKTyaJbHicTb. BaXJIMBICTH MOCTIIKEHHS OCOOJIMBOCTEH JIHOJOBOTO
peXUMY pIUOK YKpaiHU y CYy4acHOCTI NMpEJCTaBjieHa K CYyTO TEOPETHUHUMHU
acnexkTaMu (CTBOPEHHS MPOTrHO3HOT METOAMKH), TAK 1 MPAKTUYHOIO 3HAUUMICTIO:
JHOJIOBUN PEXUM BIUIMBAE Ha Mepioj HaBiraiii, MpOEKTYBaHHS 1 MPOBEICHHS
riipoTexHiyHoro OyaiBHUITBA, poboTy ['EC, XKUTTENIsIBHICTH 1 aKTHUBHICTD
puOM Ta IHIIUX BOJHUX OpPraHi3MiB [2].

JIboJ10BI ABUIIA HAa plUKax YKpaiHU CIOCTEPIraroThCs B OCIHHHO-3UMOBUI
nepio, KOJMW paaiaiiHuii OajmaHC BiT €MHHUM 1 3HAXOAUTHCS Yy MeEXax Bij
-80 M/Lx/M” Ha miBaHi g0 -250 MJDx/M° Ha miBHOui. Ha Tepuropii Ykpainu
TOJIOBHUMHU € TPOUECH IUPKYJALil arMocepu, fAKI NepeBaKaroTh Haj
pagiamiiHumMu YMHHUKaMHu. OcOoOJMBOCTI HUPKYJSALIMHUX YMOB TIOB’s3aHi 13
¢bi3uko-reorpad@iUyHUM  TIOJIOKEHHAM YKpaiHM, a TakoX 13 OJU3bKUM
po3TallyBaHHsIM ~ ATnaHTHuHOro okeany [3]. Iupkynsamis atmocdepu
PO3IJISAIAETHCS Yepe3 BEIMKOMACIITa0H1 aTMOC(EPHI MPOLIECH, SIKI BTUIIOIOTHCS
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y TpaHchopmalio MOBITPIHUX Mac, iX aJBEKI1l0, YTBOPEHHsS aTMOC(EpHHX
¢pontiB. HalitOu1bin BIIIMBOBUM THIOM aTMochepHoi mupkysiii € [liBHIYHO-
ATnaHTHYHE KOJMBaHHS.

MeTowo podoTH € OIiHKa BIUIMBY aTMOC(HEpPHOI LUPKYJSLIl Ha TOSBY
a0y Ha piukax. OO0’ €KTOM IOCTIIKEHHS € JHOJOBHHM PEXKHUM PIUOK Ta HOro
XapakTepucTuku. JlociimkeHHs npoBoawnucs ans piyok Jluicrep, JlecHa,
Tiniryn 3a nepion crioctepexerb 1960-2008 pp.

JJist BUpIlLIEHHS TOCTABJICHOT 3a71aul OYB 3acTOCOBaHUN MeTOH (HhaKTOPHOTO
anamizy. ®dakTopHuil aHali3 — 0araTOBUMIPHHM CTaTUCTUYHHN METOJ, SKUU
BUKOPUCTOBYETHCS ISl BUBUCHHS B3a€MO3B'SI3KIB MK 3HAUECHHSIMH 3MIHHUX. 3a
JOTIOMOT0I0  (paKTOPHOT'O aHaji3y BeJIWKa KUIBKICTh 3MIHHHUX, 3a SKUMH
MPOBOJSITECA CIIOCTEPEIKEHHSI, 3BOAMTBHCS 1O MEHILIOI KUIBKOCTI HaWOLIbII
3HAUYIIMX HE3AJICKHUX BeNUYMH. [l [ocimigkeHHs posii aTMOC(EepHHUX
mpoueciB 'y (opmyBaHHI JhOAY BXIZHUMU JaHUMU Oynu  oOpaHi
XapaKTepUCTUKU TMOXOJOJAHHA Yy OCIHHbO-3UMOBHI CE€30H, IOKa3HUKH
TEPMIYHOI'O PEKUMY PIYOK, a TAKOXK IHAEKCH aTMOC(hEpHOT HMPKYJIALIL: 1HIEKC
[liBHiuHO-ATnantuunoro kojuBaHHI (Igax) Ta iHAekc CKaHIWHABCHKOT
tenokoHeKIT (Ickan). Pe3ynbratu mokaszanu, mo s pidok Jnictep Ta JecHa
BITUB aTMOC(EpHHUX MPOILIECIB OCIHHBOIO CE30HYy Ha TEMIEpaTypy BOAM Yy piulli
UIIOCTpYI0Th Inak 1 Ickan, SIKI OMUCYIOTHCA mepuIuM (akKTOpOM, iX BaroBUU
BHecok cTaHoBUTh 0,84 Ta 0,83 BignoBigHOo. [ns piukm Timiryn BIUuB
aTMOC(EepHMX TPOLECIB HAa TPOLEC BUXOJOKEHHS TMOBITPS  TAKOX
npeacTaBieHud Ipak, BIH ONMUCYEThCA IPYyrUuM (AKTOPOM, BaroBUil Koe(ilieHT
ctaHoBUTh -0,81. OkpiM 1HAEKCIB aTMoc(hepHOi HHUPKYJsALii, Ha JIbOJIOBUN
pEXHM PIYOK BIUIMB MAlOTh MEpioJ] HAKONMMYEHHS B €MHHUX TEMIIEpaTyp
MOBITPS Ta BOJHICTh PIUKH.

BucnoBku. JIbom0BHI peXHM pPIYOK YKpaiHU CYTTEBO 3al€KUTh BIJ
atMoc(epHHUX TIPOIlEeCiB, iK1 BiOyBatoThCs Hana [liBHIuHOWO ATnanTukoro. Lle
0OyMOBIIIOE TOJAJbIIEe BUBUEHHS JAHUX B3a€MO3B’SI3KIB, IO JI03BOJIUTH OUIBII
TOYHO CIPOTHO3YBAaTH MaOyTHIN CTaH PIYOK Yy BIAMOBIAHOCTI 13 aTMOC(EPHOIO
TISUTBHICTIO.

Jlirepartypa:

1. Paxmarymnina E.P. Ouinka XapakTE€pUCTHK JbOJIOBOTO PEXKUMY PIUKHU
[liBnennuit byr / E.P. Paxmarymmina, B.B. I'pe6ins, C.C. HdyOusk //
[lepionuunuit HaykoBuii 301pHUK «['iAposOris, TIAPOXIMIS 1 T1IPOEKOJIOTIS». —
2009. — Tom 17. — C. 99 — 105.

2. I'mgponorust : ydeOHoe mnocobue no kypcy «Hayku o 3emne» nus
CTYJIEHTOB, oOydJarouuxcs no crnenuaibHocTH 28020265 «UnxkenepHas 3amura
Kpy»xaroleu cpenpi» / coct. B. A. MuxeeB. — YubsiHoBck : Yal'TV, 2010. 200
C.

3. Crenanenko C.M. Mereopodoris 1 kiaiMatosoris. [ligpyunuk / mig pen.
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AHAJII3 YMOB ®OPMYBAHHSA KATACTPO®IYHUX ITABOIKIB
XOJIOAHOT O ITEPIOAY HA PIYKAX 3AKAPITATTA

H.B .Kyniw, macicmp, B.A. Osuapyk, K.ceoep.H.,00y.
OoecbKuti 0eparcasHUll eKON02IYHULL YHIGepcUumem

Tepuropis 3akapnarTs BiJHOCUTHCS /0 MAaBOJKOONACHUX PEriOHIB HAIIOI
Kpainu. [ gocnipkyBaHOro paoHY XapaKTepHI MaBOJKH, K B TEILTYy MOPY
poKy, Tak 1 B xonoany. KaractpodiuyHo BHCOKI JIOIIOBI MaBOJKH Ha piuKax
VYkpaincbkux Kapnar npuiiHATO AUTMTH HA JBI TPYIU: PET1I0HANBHI 1 JIOKAJbHI.

Jlo mepinoi 3 HUX BIIHOCATBCS Taki, SIKI OXOIUIIOIOTH OJHMH 3 TIPCHKUX
MaKpoCXwsliB a00 BeJNUKy MHoro dactuHy. JIokajnbHiI 3JIMBOBI MaBOJKH
BIJIPI3HAIOTHCS OOMEKEHOI0 TEPUTOPIELD, ajie IOCUTh YACTUM MPOsiBOM B yaci. |
Ti Ta 1HIII MABOJKHU MPUHOCATH BEIMYE3H1 30UTKH HAPOJHOMY TOCIIOAPCTBY.

Sk mpukian perioHaJbHOTO MAaBOJKY MOXXHA NPHUBECTH MABOJKH, IO
MPOUIIUIM HA piuKax 3akapnarts: B KiHLl rpyAaHs 1947 poxy; B cepeuHi rpyaHs
1957 poky; B muctonazai 1998 poky; B 6epes3ni 2001 poky.

Hanpukinui rpyaus 1947 poky y 3akapmnaTTi HacTajao pi3Ke MOTEIUTIHHSA,
0 CYNPOBOJKYBAJIOCSd IHTEHCMBHHUMH JIOIIAMH  3JIMBOBOTO  XapakTepy.
3okpema, y Oaceiini p.Tepeceu y c.lybose 29/XIl 3apeecTtpoBanuii 1000BUi
makcumym 107.1 mm. Pinki omaau npu Temneparypi nmositps 10-12°C Bunaganu
Ha CHDKHMU TOkpuB Bucotoro 40-60 cMm 1 Ourbiie. MakcumalibHa KUIBKICTh
omaiB 3a nepiog 3 25 mo 30/XII Bunana B GaceitHax piyok Tucu 1 Tepecsu i
nocsitia 100-315 mwm. [TaBoaku, BUHATKOBO BUCOKI 1 IMHAMIYHI, CIIOCTEPIraaucs
Ha BCIX pilukax MiBJIEHHO-3axiAHOro cxmiy Ykpaincbkux Kapmar. [TaBoakom Ha
p.Tuci Mk cmT Bunok 1 M. T44iB 3HeceHO JBa 3aJII3HUYHUX MOCTHU JOBXKHHOIO
noHaa 100 m 1 Garato HeBenMKUX. Y M.XyCT po3MHUTa Aamba 1 yacTUHA MicTa
3aToIUIeHA. Y ChbOro MPOTIroM A00u OyJo 3HeceHO 33 3ali3HUYHUX MOCTA.

Ha nouatky npyroi nekaau rpyans 1957 poky B Ykpaincekux Kapmnarax,
y 3aXiHIA 4acTUHI K 0coONMBO B 3akapnaTTi, BinOyJocs pi3ke MOTEIUTIHHS (10
8-14°C), mnporpuminu Tpo3d 1 BHUNAIM ONAaId, IO CYIPOBOKYBAIHCS
yparaHHUM BITPOM.

BuHATKOBO cHiIBbHI OypenoMHI BITpU 3 OmajaMu croctepiranucs 3 13 mo
15/XII (ITomo6oBens - 135 mm, IMmmumens - 135 MM, MarodiB - 122 Mw,
byxogenp - 121 mMm, Conku - 114 mm, Jlozsaaceke - 112 MM, 3anomueBko - 107

I3km - 106 mwMm, Iligmonosz3s - 100 mwm). 3amac Boau B CHITY IMijgyac
BUITQ/IIHHS JOIIOBUX OMNAJliB CKJajaB: y OaceiHi p.Yx - 17 mm, Jlaropuri - 22
MM, Piku - 48 MM, a B uitomy no 6aceitni p.Tuca - 37 mm. Bu3HauHi naBoJaku
3MIIIAHOTO TMOXO/UKeHHs chopmyBaiucs Ha piukax Yx, Jlaropuns, Pika,
Tepecsa, Tepebis Ta 1H.

[TaBogok Ha piukax 3akapnartsd B jauctonaai 1998 poky crnocrepirascsi Ha
(GoH1 TpUBAJIOrO JOIIOBOTO MEPIONy, IO BKIIOYMB MPAKTUYHO BCIO TEILTY
4acTUHY poky. TUIbKH B )KOBTHI B ropax Bumnaiio Bix 170 mo 250 MM omnasuis (pu
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Hopmi 80-120 mm). Ilepex nucromagoBMM MaBOAKOM pIBHI BOAM Ha piukax
perioHy mepeBuIllyBaiu MexeHH1 B 3-6 pa3iB. CuibHi jomi O0ynu 0o0yMOBIIEeH1
BIUITUBOM HEBUCOKHUX NPU3EMHUX OapUUHUX YTBOPEHb Y BUTIJIAMI AKTHUBHUX
XBWJIb Ha XOJIOAHOMY (PPOHTI MpH MiBACHHO-3aXITHOMY NEPEHOCI TeIIuX 1
BOJIOTMX MOBITPSIHUX Mac Ha BUCOTaxX 3-5 KM.

HagxomkeHHs NaBOAKOBUX BOJA 3 TIPCHKUX BOA0300pIB, OJHOYACHE
(dbopMyBaHHS BHUCOKHUX TABOJKIB Ha BCIX MPUTOKaxX THCH CHPUSUIIO 1€ OUIBII
IHTEHCUBHOMY MiIOMY BOJAM Ha piyKaxX HU3MHHOI TepuTopii 6aceiiny Tucu. Y
Hu30B'sx JlaTopuii 1 bopkaBu piBHI BOAM MEPEBUIIIN MAaKCUMAaJIbHI 32 MEP10A
1946-1997pp. 3a crnocTepeXeHHSIM MOCTIB TIAPOJIOTIYHOI MEpPEki ICTOPUYHI
MaKCUMYMHU OyJId JOCSTHYTI UM MEepEeBUILECH] B 17 cTBOpax.

XapakTepHOIO PUCOIO JIMCTOMAA0BOr0 naBojika 1998 poky Oyio Te, 1Mo BiH
crocTepiraBcsi Ha OUIBIIOCTI PIYOK, TOAI SK 1HINI OyJM Ha OKpEMHUX IMPHUTOKAX
Tucu - y cxinHii yu 3axigHiid yactTuHax 3akaprnarts. [1ogai0H1 MaBoAKK B IbOMY

perioHi BiJI3HAYAJIUCS 1
%8?“3"1“’ MM [13-5.11.1998 | panimie, Hanpukiaan, y 1882,
%§8 W 3-5.03.2001 1902, 1925, 1931, 1941 pp.
%88 1 AHanizyrouu X111
% 28 8 PO3BUTKY MABOJIKY 4-9
1201 oepe3nss  2001p.,  MoxHa
80- CKazaTH, 10 OCHOBHUM
§8 . T1IPOMETEOPOJIOTTYHUM
0 YUHHUKOM foro, K
| < ® S o ® %
= 8 e £ 5 E > MIPUPOTHOTO SIBUIIIA, €
& g, Q A~ % o, Piuky o ) : )
L8 E & 8 HaJ[3BUYaliHa KUTBKICTh ONIaJiB
< . .
3 RR Ta peXUM iX BUMQAiHHA. 3-5
- Oepe3Hs Ayke CUIIbHUMH,
Puc.1 — IlopiBHsHHA cyMm omnaaiB 3a TPHBATIMH a

IHTEHCUBHUMH  JlollaMU OyJ10
OXOIUIEHE Bce  3akapmatTs.
Bunano 110-296 wmm pgomry
(Jlume B cepenHId Ta HMXKHIM
teuii Tucm 1 Jlatopuui, monus3i bopxkaBu, OaceiiHi Yxka 44-95 mm), 1mo
BianoBigae 15-20% piunoi Hopmu. [lopiBusiHO 3 3-5 nucronana 1998 p., onaau
noyatky Oepe3Hs Oysiu OUIBIIMMH MPAKTUYHO MO BCid TepuTopli HA 23-90 MM,
3a BUHSTKOM OaceiHiB Yka, moHu33s Jlaropumi Tta Tucu, ne BoHM Oynu
cxoxumu (puc.l). 3a omepaTUBHUMHU JaHUMHU MaKCUMYMH O€pe3HEeBOro
MaBOJIKy B CTBOpax 9 rigpoioriuHux noctiB (r/m) Ha 16 - 38cM mepeBUIIIIN
ICTOpUYHI P1BHI BOAM JIMCTONAA0Boro naBoaky 1998 poky (B ctBopi r/m PaxiB —
Ha 75 cMm), a came Ours r/m: PaxiB, Benukwuit buukiB, Tsui, Xyct, Yon
(p.p.Tuca, Jlatopuust), Ycrb-Uopna, KonouaBa KociBceka Ilonstna. Iligiiomu
pPIBHIB BOJM CYINPOBO/DKYBAJIKMCS 3HAYHUM 3aTOIJICHHSM 3allJlaBU  Ta
MEePEBUIICHHS HEOE3MEYHUX BIIMITOK 3aTOTUICHHS.

naBoAkd Jjucronana 1998p.
ta Oepesnst 2001p. Ha piukax
3akapnarTs
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MOIEJUPOBAHUE MHOTI'OJIETHEI'O CTOKA BO/JbI
OCHOBHBIX YKPAUHCKHX PEK

EM. Jlemewko k. ¢p.-m.n, H. @. Kupunenxo,
Mopcroii euopogpusuueckuii uncmumym HAH Yrpaunoi

Funkquist Lennart
Swedish Meteorological and Hydrological Institute, Sweden

B pabote mpeacTaBieHbl pe3ysibTaThl CPABHUTEIBHOTO aHAM3a PacyeToOB
cToka pek mo ruaposiornueckoi moaenn Hydrological Predictions for the
Environment (HYPE) u panubpiX HaTypHbIX u3MepeHuidd. Mcmonb3oBaHHas
MOJIeNIb TEepBOHAYAJIbHO OblIa pa3paboTaHa [l JpeHakHOro OacceiiHa
bantuiickoro Mops, ogHako B pamkax npoekra OPERR (Operational Pan-
European River Runoff) amantupoBana nnsi Bcell eBpOIEWCKOW TeppUTOpHH,
BKJIIO4ast OacceliHbl pek BoaocOopa YepHoro mopsi. DT JIEUCTBUS ObUIH
HampasjeHbl Ha  jpanbHenmyr wuHrerpanuro HYPE ¢ nuHamumuecknmn
MOJICJIIMH, YYUTHIBAIOIIMMH TPOLECCHl B CUCTEME YCThE PEKHU - MPUOpEeKHAS
3o0Ha Mopsa. HYPE saBmgerca mnosynapamMeTpuyecKod TUIPOJIOTHYECKOU
MOJIEJIbIO CTOKA BOJIbI U €€ KauecTBa. Mojenb MOKeT ObITh UCIOJIb30BaHa IS
pELIEeHUs CIEAYIOIIMUX 3a1a4:

- MPOTHO3UPOBAHUE CTOKA BOJbI B HEKAIMOPOBaHHBIX OacceiHax;

- OLICHUBAaHUE CTOKA BOJBI U €€ Ka4eCTBa,

- MOJICTMPOBAHUE OOJBIINX PEYHBIX CUCTEM;

- BHEAPEHUE U UCIIOJIB30BAHUE B CHUCTEME THAPOJIOTHYECKUX IPOTHO30B U
YIPABJIEHUS BOJHBIMU PECYPCAMHU.

MopenbHblil pacyeT NPOBOAMICS MO TAKUM KPYIHBIM PEKaM Y KpauHbl Kak
p.Aynaii, p.;Oxwus1it byr, p.Jlnenp. s Bepudukanuu MoaeIu UCI0JIb30BAIUCH
JaHHBIE PACUYETHOI'O MECAYHOTO CTOKa MO pe3ysibTaraMm HaOJI0JeHul 3a
pacxonoM Boawl B nepuoxa 1980-2006 rr. OcHOBHBIE PE3YIbTAThl CPABHEHUS
npuBeAeHbI B Tabnuie 1.

Tabmuma 1 — Pe3ynbraThl cpaBHEHUS CPETHEMECSIUHBIX JaHHBIX MO0 MOJICIN
HYPE u nanHbIX HaOMIOACHUN MO CTAaHUIMSAM Ha 3aMBIKAIOIIUX CTBOpPAX IS
0acceliHOB COOTBETCTBYIOIIUX PEK.

Pexa Koad-t1 VYrnosoii | [nomans Qecep
KOpp. 10| K03d-T | BomocGopa (km>) M/c
Qwmec.

Jynaii 0,78 0.68 817000 6619,6

FOxHbBIN 0,67 0,24 63700 97

byr

Juaenp 0,61 0,32 504000 1331
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Kpome Toro, nnsi Gosiee NeTaabHOTO M3Y4YEHUS! MPOOJIEMBI PACXOXKICHUS
JAHHBIX OBUIA paccuuTaHbl KOADPHUIIUEHTHI KOPPEIALHUHU I KaXJA0ro Mecsia
3a nepuoj 1980-2006 rr., 4TO TIpeJCTaBICHO B TabIUIIE 2.

Tabmuua 2 — KosdduiueHnt koppensiuu s KaXIOoro Mecsua 3a
aCYeTHBIN NEPHO]T

CCi1

1 2 3 4 5 6 7 8 9 10 | 11 12
Pexka

Hynain [0.9210.7310.9310.9210.85(0.87]0.8810.85{0.9310.94[0.97]0.95

IOx. byr [0.8310.7610.37{0.90]10.7810.76 1 0.8210.810.75]0.61]0.68 [ 0.88

Huenp |0.4610.50(0.55]10.7810.31]0.61]0.81{0.86]0.6410.75}0.7310.76

[IpenBapuTenbHble pacueThl CTOKa BOJBI C MCIOJIB30BAHUEM MOJICIU
HYPE nponemoHCTpupoBaiu B 1EJIOM YIOBICTBOPUTEIbHBIE PE3YIbTAThI JJIS
pek Ykpaunbl: Jis p.JlyHail OTMEYEHO XOPOIIEE COTJIACOBAaHUE MOJICIBHOTO U
Ha0JII0/1aeMOro PSA0B JaHHBIX (Tabiy.1), U1 OCTalbHBIX PEUHBIX OAcCCEWHOB
(p.FOx.byr, p./lHenp) Mmoaens AaeT CyIIECTBEHHOE 3aBbillieHne. Ha Ham B3risij,
OJlHAa U3 MPUYMH CHUXXEHUSI KOPPEIALMOHHOM CBA3U Mexay moaenbto HYPE u
JTAaHHBIMU HaOJIOICHUH IO CTOKY BOJIBI 3aKjItouaeTcs B ciaeaytonieM. Hampumep,
U1 peku JIHenmp OCHOBHBIMHM (paKTOpaMu, ONMPEACIISIONIMMH BEJIMYMHY CTOKA,
SBJISIIOTCS: 3aperyjiupoBaHue, 0€3BO3BPATHBIM BOJ103a00p U JOMOJHUTEIIHHBIC
MOTEPH Ha UCIIAPEHHE C TTOBEPXHOCTH IIECTH OCHOBHBIX BoAoxpaHuiuil. Kpome
TOTO, JHENPOBCKYIO BOAY NOTpebiisser OoJjiee MOJOBUHBI HACEICHUS CTPAaHBI
(6onee 1000 HaceneHHBIX MYHKTOB, U3 KOTOPBIX 50 — KpymHbIE TOpOJa), HA HEl
pabotaer oxosio 10 ThIC. MPOMBINUICHHBIX MNPEANPUATAN YKpauHbI, OHA
opoIIaeT moyty 1,5 MIIH. ra CeNbCKOXO03UCTBEHHBIX YTOIUi. A BeChb KOMIUICKC
3TUX (HPaKTOPOB HEBOCHPOM3BOAUM B paMKax paccMaTpUBAEMOM YHCICHHOU
Mozenu. Ilo 3TuM mpuyMHAM [Jis1 JOCTHXKEHHS Oojiee Jydllero pe3yiabTara
MOJICTIBHBIN pacueT (MU COOTBETCTBEHHO CPaBHECHHE C HATYypPHBIMH JTaHHBIMH )
HEOOXOJUMO CIepBa MPOBOAWTHL [Jis IUIomaau Bojocbopa p.Jlnenmp 1o
Kuesckoro Bomoxpanwnuia (nepBoe mo kackany). Jns pexu HOxubiit byr,
MPUYUHBI OIIMOOK PacueTOB CXOXH U TPEOYIOT OMOJHUTEIBLHON KaTuOPOBKH
MOJIEIH TI0 PeTHOHATIBLHBIM OCOOCHHOCTSIM THAPOMETEOPOJIOTHUYECKOTO PEKUMA.

OnHako OTHOCHUTENIBHO BBICOKAsi KOPPEJSIIMOHHAS CBS3b MEXIY MOJICIIbIO
1 HAOJIFOICHUSIMH U JIOCTaTOYHO BBICOKUH KpuTepuil Hoia cBUIETENBCTBYIOT O
MEePCIIEKTUBHOCTH MPUMEHEHHUS MOJICNIN K YCIOBUSIM YKPAaUHCKUX PEK.
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BO3MOKHOCTH U3YUEHUSI THAPOTPA®UYECKOMN CETH ITPH
HHOMOIIU I'NC HA TIPUMEPE PEKHN YAIIVIMHKA

M.U. Manwvieuna, /[.A. /loeeanenxo, cm. npenooagamelsv
JlHenponemposckull HaYUOHATbHBIU YHUBEPCUMem UMeHU
Onecs 'onuapa

['eoundopmanmoHHble  CUCTEMBI  MPEJCTABISAIOT  COOOM  MOUIHBIM
MHCTPYMEHT MPOCTPAHCTBEHHOTO aHaju3a MPUPOJHBIX CUCTEM, B YACTHOCTU U
ruposiornueckux o0bekToB. [1o100HbBIE cCTEMBI M IPOTPAMMHBIE KOMIUIEKCHI
MO3BOJISIIOT OBICTPO M TOYHO BBINOJHATH KapTOMETPUYECKUE paboThl U
TUAPOJIOTHUECKHE Ppacu€Thl M MPEJCTaBIATh pe3yjibTaTbl B  HArJsIHOM
kaprorpaduyeckoit popme. B vactHoctu cymecryet psa ['MIC uHCTpyMEHTOB,
MO3BOJISIIOLIMX ~ CYHIECTBEHHO  pACUIMPHUTh  BO3MOXKHOCTH  MCCJIEIOBAaHUS
ruaporpaduyeckoi ceTd BOAHBIX OO0BEKTOB. [logo0OHBIE HMHCTPYMEHTHI
MO3BOJISIIOT ~ YTOYHSATH  CYIIECTBYIOIIME JAHHbIE M  BBISBISATH  HOBBIC
MIPOCTPAHCTBEHHBIE 3aKOHOMEPHOCTU PAa3BUTHUSI TUAPOrpaPUUYECKONl  CeTH.
[Tono6usie 'MC-TexHoMOrMM OBUIA MIPUMEHEHBI U B TAHHOM HUCCIIEIOBAHUH.

Ha cerogusimiauit geHs ruaporpaduyeckas ceTb J(HEMpomeTpoBCKOM
obyacTu octaércst HE M0 KOHIA M3ydyeHHOW. HeyuyTEHHBIMH SIBISIOTCS MaJible
BOJOTOKU U Oanku. Pemienne qaHHON nmpoOieMbl IpeasiaraeTcsi OCyUIECTBISATh €
npumeHeHueM cucteM ArcGis coBmectHo ¢ Quantum GIS.

B kauectBe 0oObekTa uccienoBaHus Obuia BbiOpana p. Yammnka. Peka
HaxouTcs B JlHemponeTpoBckoil o0nacTu. SIBisieTcsl J€BbIM IMPUTOKOM PEKH
Openb. JlmHa OCHOBHOTO BOJOTOKa 73 KM, IUIONmIaab Bojocbopa 621 KM
CornacHo karanora pek [[nemporerpoBckoi o0iacTu, peka uMeeT 3 MpUTOKa.
O61mas npoTsk€HHOCTH ruAporpaduueckoit cetu 109,7 km.

JlanHasi pexa Obuta BbIOpaHa B KauecTBE OOBEKTa MCCIEIOBaHUS, TaK Kak
corjacHo opuIMaIbHBIM JJAHHBIM peka uMmeeT 3 npurtoka. [Ipu 3Tom, cornacHo
TONOrpaUUYEeCKUX KapT, MOXXHO BBLICIUTh MUHHMYM 5 MPUTOKOB IIEPBOIO
nopsJiIKa 1 HaMHOTO OO0JIbIlIEe MPUTOKOB BTOPOTO U TPETHETO MOPSIKA.

Jlns ananuza rugporpauyueckoil CeTM JaHHOM pPEeKU MCHOIb30BAJICS
CIENYIONIMN KOMIUIEKC WHCTPYMEHTOB THUIPOJOTUYECKOTO MOACIUPOBAHUS
ArcGis m GRASS GIS B cocraBe QGIS: r.terraflow, r.flow, r.watershed,
r.mapcalc, Spatial Annalist.

B xozxe uccienoBaHusi UCIOJIB30BANIKMCH CJEAYIOLIME JTaHHbIE: HU(pOBas
Mozenb penbeda (LUIMP) SRTM30, tomorpaduueckue kapThl (MacmTad
1:100000), pecypcbt Google Earth, xatanor pek [{nempornerpoBckoit o6iacTH.
bazoBoii mozenbio penbeda Obia BeiOpaHa uMeHHO SRTM30 mockoibky oHa
JaeT MEHBIIYIO MOrpemHocTs (o cpaBHeHuto ¢ AsterDEM) mpu pacuerax u
MEHee TPYJA0EeMKas MPHU MOJIrOTOBKE K UCIOJIb30BAHUIO.
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Anroput™ 06pabOTKU JAHHBIX COCTOST U3 TPEX OCHOBHBIX ATAIOB:

1. IlpenBaputenvHas  oOpabGotka [[MP:  BwisIBIeHHE  JIOXKHBIX
IIOHWKEHUN U CO3[IaHUE TUAPOJIOTNYECKH NpaBuibHON [IMP;

2. IlpoBenenne ocCHOBHBIX pacueToB Ha 0aze [IMP: kapta sxcno3uriuu
CKJIOHOB, HAalpaBJICHUs TEUEHUS, AKKYMYJISIIIUU CTOKA, BBIJIEJICHUE U
BEKTOpHU3alLlMsI BOJOTOKOB, BBIJICJICHHE YCTHEBBIX 30H, BBIJCICHHE
0acceHOB BOJIOTOKOB;

3. BbluucieHne OCHOBHBIX XapakTEPUCTHK OacceiiHa W MPUTOKOB
p. YamnmHka: KOJIM4eCcTBO U MOPSAI0K BOJIOTOKOB, JUIMHA BOJIOTOKOB,
Ioaas 6acceitHoB BOJJOTOKOB;

B pesynbTaTe mpoBeNEHHBIX pacdyeToB ObUIM MONYYEHBI KapThl OacceiiHa
peku (macmtab 1:200000), mopdomeTprudeckre XapaKTepUCTUKU OacCEHHOB U
ruaporpaduyeckoit cetu p. Yammaka. OCHOBHbIE XapaKTEpUCTUKH OAacCEeHOB
Y BOJIOTOKOB PEKU OBLIU TOJYYEHBI IPHU MOMOIIN HHCTPYMEHTA aJireOpbl KapT.

CornacHo pacyeTam JJIMHA OCHOBHOTO BOJIOTOKA COCTaBisieT 79,5 KM.
[Tnomanps Bogocbopa — 613,35 kM°. Bbuto BeISBIECHO 142 nputoka. M3 Hux 23
MpUTOKa OT 1-0r0 710 6-0r0 MOPSAKOB, COrIacHO Kinaccudukanuu Xakca. Ooimas
MPOTSHKEHHOCTH THApOrpaduyecKoi cetu coctaBmiia 295,58 k.

Paznuuust B JaHHBIX, MOJYYEHHBIX B PE3yJbTaTe pacyéToB, MPOBEIEHHBIX
npu nomou ['MC-texHomoruii, u TOPUBEAEHHBIX B  KaTtajlore pek
JluernponeTpoBckoi obsiacTu He3HAYUTEIbHBI. CyIIECTBEHHO OTJIMYACTCS JIUII
3HAYEHUE TPOTHKEHHOCTH TUApOrpaduyeckol cetu, UYTO OO0YCIOBIEHO
3HAYUTEIBHO OOJIBIIMM KOJUYECTBOM BBISIBICHHBIX TPUTOKOB.

PacxoxaeHue mo jIMHE OCHOBHOTO BOJIOTOKAa cocTaBuiio 8,9%, a mo
wiomaan Bogocbopa — 1,23%. Takas morpemHocTs B pacu€rax o0ycioBjeHa,
MPEXJIe BCEro, TOYHOCThIO UCXOAHON 1M POBOM MOjeNU penbeda u KauecTBOM
npeaBapuTeabHol €€ 00paborku. Ilpu 3TOM HeEMaloBa)XKHYI pOJb HUIpaeT
npocTpancTBeHHOe paspenienue [IMP. B xome o6paborku IIMP Obutn
yCTpaHeHbl apTe(dakThl, BbI3BAaHHbIC BIMSHUEM PACTUTEIBHOTO IMOKPOBA
(MpOTUBOPO3UOHHBIE HACAXJECHUS, JIECHbIE MAcCUBBI M T.JI.) U DJIEMEHTAMHU
penbeda MCKYCCTBEHHOI'O MPOMCXOXKACHHS (Kapbepbl, HACBIIA U T.J.), YTO
MO3BOJIMJIO CYIIECTBEHHO CHU3UTH MOTPEIIHOCTh PACUETOB.

Pe3ynbpTaThl, mosyueHHble 0€3 MpeaBapUTENbHOW 00pabOTKE HCXOIHBIX
JAHHBIX, HMEIU TMOrPEIIHOCTh, TNpeBblmatony0o 20% MO0 OCHOBHBIM
MOKa3aTensiM, a BbIJCICHHE TUAPOrpaPUUECKO CeTH MPOU3BOJUIOCH
HekoppekTHo. Ilocneanee ocoGeHHO UYETKO MPOSBISIIOCH MPHU  BBIIACICHUU
MPUYCTHEBBIX YUYACTKOB BOJJOTOKOB.

Takum o00pa3oMm, TOJy4eHHbIE HE3HAUYUTENIbHbIE PACXOXKICHUS B
pe3ysibTaTax TMO3BOJSIOT yTBEpKAaTh, 4To mnpuMenenne [UC sBusercs
JOMYCTUMBIM TpPU PEHICHUH MOJA0OHOro pojaa mpobieM TMpu  HaJTU4YUH
Ka4ueCTBEHHO MOATOTOBJIECHHBIX UCXO/IHBIX JTaHHBIX.
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METOJIUKA MIPOCTOPOBUX IMTPOTI'HO3IB XAPAKTEPUCTHUK
MAKCHUMAJIBHOT'O BECHSIHOI'O CTOKY TA Ii PEAJIIBAIUS HA
PIYKAX HNIBJIHA YKPATHU

O.11. Mapuyxk, K.P. lllaxipzanosa k.ceoep.H., 00y.
OoecbKuti 0epatcasHUll eKON02IYHULL YHIGepcUumem

Karactpodiuni moBeHi Ha plukax Ta iX HACHIAKUA Yy BUIJISIAI 3aTOIJICHHS
TEpUTOPil Ta pyHHYBaHHS TOCHOJAPCHKUX OO0’€KTIB — OJHA 3 HAWOUIBII
aKTyaJIbHUX TMpoOJieM, 3 SIKUMH CTHKAIOThCS BJIaJHI CTPYKTYpH YKpaiHU Ta
0aratboX IHIIUX JIEpHKaB.

JlaHe 1OCIIPKEHHS CTIPSIMOBaHE Ha BUPIIIEHHS MUTaHb MI0J0:

- BUKOPHUCTaHHS METOAY TEPUTOPIAIbHUX JIOBIOCTPOKOBUX MPOTHO3IB
T1IPOJIOTTYHUX XapaKTEPUCTUK BECHSHOTO BOJONULIA B CYYaCHUX KIIMAaTUYHUX
yMOBaXx;

- BCTAHOBJICHHS WMOBIPHOCTI HACTaHHS MPOTHO3HMX BEIWYUH
0aratopiuHOMY MEpioi.

Meta Ta 3aBJaHHS AOCJTi/’KEHHS.

° IIpakTruna peainizanis METOIUKHU TEPUTOPIATHLHOT O
JOBIOCTPOKOBOI'O TMPOTHO3Y MIapiB CTOKY Ta MAaKCHUMaJbHUX BHUTpPAT BOJHU
BecHaHoro Bojxonuuist 2011-2012 p. Ha piukax niBAHA YKpaiHU 1OpH
BUKOPHUCTAaHHI KOMIT FOTE€PHUX TEXHOJIOTIH.

° BceranoBnenHss MOBIpHOCTI abo 4acToTH MOBTOPIOBAHOCTI
T1IPOJIOTTYHUX XapAKTEPUCTUK BOJIONLIb y 0araTOpIYHOMY PO3pi3i.
° Kaprorpadiuna dhopma npeacTaBieHHsS NPOTrHO3HUX BEJIUYUH Ta 1X

3a0€e3MeYeHOCTEl 3 METOK IPOCTOPOBOIO aHaji3y (OPMYyBaHHS BECHSHOTO
BOJIOMUISL HA 3HAYHUX TEPUTOPISAX.

Buxinni mMartepianm — GaratopiyHi Ta OnepaTUBHI BHXIJHI MaTepiaiu
crocTepexeHb y 3uMMOBO-BecHaHMM mepiog 2011-2012 pp., 1o oTpuMaHHI 3
6a3u ganux Ykpl ML, mo chopmosani B cuctemi APM-rinpo:

- TIAPOJIOTIYHI XapaKTEPUCTUKH (BUTPATU BOAM B pIUKaX B3UMKY);

- METEOpPOJIOTiyHI XapaKTePUCTUKH 3UMOBO-BECHSHOTO Imepiony (ZaHi
CHITO3MOMOK, Onaju, TeMIepaTypu MoBiTps);

- arpoMeTeopoJIOTiYHI XapaKTepUCTUKH (TJIMOMHU TPOMEp3aHHS Ta
BOJIOT'OCT1 IPYHTIB).

Meton nociinkenns. HaykoBuii MeToa aii JTOBrOCTPOKOBUX MPOTHO31B
XapaKTepUCTUK BECHSHOI'O BOJOMULISL TOJATae y MNOOYAOBI  perioHadbHUX
3QJIE)KHOCTEN

ky =f(kx) (1)

ne ky - MOIyJIbHUNA KOE(QIIEHT MIApiB CTOKY YM MaKCUMaJbHUX BUTPAT
BOJIM BECHSHOTO BOJONULIL; kx - MOJYJIbHUN KOE(DIIEHT CYMapHOTO
HAJXO>KEHHSI BOJIM HA BOA0301p y Mepioj] BECHSIHOTO BOAOIILIIIS.
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[lopstok AOBroCTPOKOBOTO TPOTHO3YBAHHS XapaKTEPUCTHUK BECHSIHOIO
BOJIOTJIISI pIUOK TaKWM:

1) BcTaHOBJIEHHSI TUITY BOJAHOCTI a00 J1arHO3 TUIY BOAHOCTI MailOyTHBOI
BECHU 3a TUCKPUMIHAHTHOIO (PYHKIIIEIO

DF =ay+a;x; +ayx, +...... + am Xm, (2)

ne A = (a, ai, ay....... ,dm ) - BEKTOp KOe(DIII€HTIB TUCKPUMIHAHTHOI
¢bynkuii; X = (x1, X2, ....Xm) - BEKTOP CTOKOPOPMYIOUUX T1APOMETEOPOIOTTHHUX
bakropiB m;

2) oTpuUMaHHS KUIbKICHUX 3Ha4Y€Hb OYIKYBAHMX MOJIYJIbHUX KOe(DILIEHTIB
IapiB CTOKY Y MaKCUMaJIbHUX BUTPAT BOJM BOJOMULIS 32 PIBHIHHIM

ko= bo + bik, + by (k)> + bs(k)’ 3)

ne by, by, by, b3 — KOePIIEHTU MOJTUHOMY TPOTHOCTUYHUX 3AJICKHOCTEH;
3) mepexig BiI MOAYJbHUX KOE(IIEHTIB 10 3HAYEHb T1APOJIOTIUHHUX
BEJIMYHMH: 1IapIB CTOKY a00 MaKCUMAaJIbHUX BUTPAT BOJIU

szkm Y() abo szka(). (4)

Cnig BiI3HAUMTH, IO CepeAHBOOAraTOPIYHI BEIIMYMHU LIAPIB CTOKY Y, Ta
MaKCUMaJlbHUX BHUTpPAaT BOAM BECHAHOro Bojxonuwis (Jy PEKOMEHIO0BaHO
pO3paxoByBaTH CTaHOM, Hampukiaald, Ha 2010 p. o BpaxXyBaHHS Cy4acHUX
TEHJICHIII 70 3HIWKEHHS BOJHOCTI PIYOK BECHSHOrO NEPioAy Yy 3B S3KY 3
MIABULIEHHSM TEMIIEpaTyp MOBITPS 3MMOBO-BECSHOIO MEPIOAy 1 3MEHIIEHHAM
K MaKCUMaJIbHUX CHIr03araciB Ha MOYaTOK BECHM, TaK 1 TJIMOUMH MpOMEp3aHHs
IPYHTIB,;

4) BU3HAauYEHHS WMOBIPHICHHUX XapaKTEPUCTUK BECHSHOTO BOJOMULIS B
OaratopiuHOMY Mepiojl MPU BUKOPUCTaHHI KPUBOI TPUIMIAPAMETPUYHOIO Tama-
posnoniny C.H. Kpunpkoro i M.®. MeHnkenst y BUTJIS1 1HTEpBaly

Pi<Pyq< P, (5)

ne Py u P, — BepxHs 1 HIDKHS MEX1 3a0€3Me4eHOCT] (711 CEPeaHBOrO IO
teputopii 3HaueHHsa Cs /Cv=2,5).

BucnoBok. ®opmMoI0 MpeACTABICHHS JOBIOCTPOKOBOTO MPOTHO3YBAHHS €
KapTOCXEMHU PO3MOJLTY MO TEePUTOPIi MIBAHS YKpaiHU MOTYJIbHUX KOS(IIIEHTIB
iapiB CTOKY YM MaKCUMaJbHUX BUTPAT BOAM BECHSHOTO BOJOMULIS, a TAKOX
HMOBIpHOCT1 iX HacTaHHsA y OararopiuHomy mnepionai P%. Taki kKaprocxemu
JaI0Th 3MOTY OILIIHIOBATH PO3MIPU BECHSIHOTO BOJOMULIA HAa 3HAYHIA TEPUTOPIi
II0JI0 CTYIEHs O€3MeKU OYIKyBaHOTO SIBUIIA.
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BUBYEHHSA INUHAMIKU PYCJIOBUX IIEPE®@OPMYBAHD P.PIKA
3A BATATOPIYHUM ITEPIO]]

K.B. Myopa, O.C. Konosanenko, k.2ceoep.H.
Kuiscorkuu nayionanvnuuu ynisepcumem imeni Tapaca [llesuenxa

BuBuennss pycnoBux nepedopmyBaHb 3a  OaraTOpiyHUN  mepioA
CIOCTEPEKEHb JJa€ 3MOTY CIPOTHO3YBATH PO3BUTOK PYCIOBUX Aedopmalliii B
MaiOyTHHOMY Ta PO3POOUTH CXEMU 3 ypaxyBaHHIM iX mepeOiry Juisi HaliiHOTo
(GYHKUIOHYBaHHS TIAPOTEXHIYHUX CHOPYH. 3acTOCYBaHHA MPOTHO3IB Ha
MPaKTULl MPU 3aMPOBAKEHH] MPOTUIIABOJIKOBUX 3aXO1B O3BOJIUTH BOEPErTH
B/l MOIIKOJIYKEHHS BETUKY KUIbKICTh HACEICHUX MYyHKTIB.

Piyka Pika € omHi€ro 13 piuok 3akapnaTTs, /1€ MUTAHHS MPO PO3BUTOK Ta
HaIpaBJICHICTh PyCHOBUX Aedopmalliii cToiTh JocuTh roctpo. lloB’s3aHo 1€
HacaMIiepe] 3 BEJIMKOI KUIBKICTIO TABOAKIB Pi3HOIT 3a0€3ME€YEHOCT], 1110 CUIIBHO
IHTEHCU(IKYIOTh €pO3iiiHi, CeNIeBl Ta 3CYyBHI MPOIIECH, 3MIHIOIOTh HAIIPSIM pycell
PIYOK.

JlocnipkeHHsT pycloBUX TniepeopMyBaHb 3a OaraTOpiyHUN MepioA
B1I0yBaJIOCs Ha OCHOB1 BUKOPHUCTAHHS JAHMX MPO XapaKTepH1 BUTPATU BOAHM, a
caMe 3aCTOCYBaHHS 3Ha4€Hb PYCIOHANOBHIOWOYOT BUTPATH (Qpankfunn). IIpy gaHiit
BUTpATi Mae€ Miclle 3HayHa KOHIIGHTpAIllsl TMOTOKY 1 BHCOKI JUHAMIYHI
MOKa3HUKW, MIHIMaJIbHA MIOPCTKICTh pyclla, MOYUHAETHCS AaKTUBHUM pyXx
HAHOCIB, YTBOPEHHS YM pyHHYBaHHS Me30(opM.

B ocHOBI Bu3Hau€HHS MPOLECIB PO3BUTKY Ta IHTEHCUBHOCTI BEPTUKATBHUX
nedopmariiii nexuTh ouinka kpuBux Q = f(H) — kpuBi BUTpart, 1110 NOKa3yOTh
3B’SI30K MK PIBHAMH Ta BUTpatamu Boau. [Ipu mepeBakaHHI aKyMyJISATUBHUX
MPOLIECIB 3MIIIEHHS KPUBOI Bi1OYBa€ThCS Bropy, a Iij 4ac aKTUBHOTO PO3MHUBY
pycia HaBMNAKu — BHU3. AHali3 pe3yibTaTiB nepedopMyBaHb ISl KOKHOIO 13
TIPOJIOTIYHUX TIOCTIB Ja€ 3MOTY OLIIHUTHU JUHAMIKY PYCIOBUX MepeopMyBaHb
JUTs1 BCbOTO Oaceitny piuku (Tadm.1)

Tabmuus 3.5.0minka npupocty piBHIB Boau p.Pika 3a Bech mnepioa
CIIOCTEPEKEHD

AH,cm
ITocT Poku cnioctepexxens | Q bankfull, | (3a Bech nepion
M/c CIIOCTEPEKEHD)
p-Plia - c.Bepxrii 1946 - 2003 60 1,44
buctpuii
p.Pika - cMmT.Mixkrip’s 1946 - 2003 150 -3,29
p.Pika - m.XycT 1946 - 1994 380 -2,08

3a maHuMM TaOAMI BUAHO, IIO CEpeAHS piuHA MPOCajKa PIBHIB 3a BECh
NepioJl CIOCTEPEKEHb MO TPbOX TIPOJIOTIYHMX IOCTaX € BiI’€MHOIO, IO
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TOBOPUTHh TMPO TMEpeBa)kaHHs TMPOIECIB epo3ii. MakcuMalibHe 3HAYEHHS
CIIOCTEPITaeThCsl B CcepeaHid Teuii piuku (cMT.MDKrip’s), JaHa TEHICHINS €
IIJTKOM 3aKOHOMIPHOIO. XO4Ya 3a3BUYail HIDKHI Teuii PIYOK BIAHOCATHCS IO
palioHIB 31 3HAYHUMHU MPOIIECAMHU aKyMYJIAILII, TpoTe JJs TiapornocTta M.XycCT
BUSIBJICHI JJOCUTh aKTHUBHI MPOLIECH BPi3aHHS pyciia. 3HAYHO BIUIMBAE HA TaKUM
nepelir npotieciB pyciodopmyBaHHs AisIbHICTE Tepebiie — Pikcbkoi 'EC.

[TinTBEpPKEHHSIM OTPUMAHHMX PE3YJIbTATIB € BUBUCHHS YaCOBOI JUHAMIKU
HAHOCIB y pycii 3a OaraTopiuHMil Tiepiod, IO BiIOYyBa€ThCS HAa OCHOBI
(byHKIIIOHATBHUX 3alexHOCTeN dspo; = f(T) (puc.l).

p.Pika - noct cmT.Mixrip’sa p.Pika - noct m.XycT
120 54
100 % *
= *
.// 50 ~—
80 — \
s / = @ \
= 60 / =
hel // o % L 4
40 — T~
- 4
20 42
0 40

1958- 1967- 1985- 1995- 1958- 1967- 1985- 1995-
1967 1985 1995 2008 1967 1985 1995 2008

Pokun

Pokun

Puc.1 — 3mina cepeHborO AiaMeTpy HaHOCIB y pycii p.Pika 3a yacom

YiTKO BUpa)K€HUM € 30UIbILIECHHS JIIaMeTPy HAHOCIB 3 yacoM — Bia 35,7Mm
1o 96 mm y cepenHiid Teuii. Taka TEHIEHIS] CBITYUTH IPO IEpPEBaKaHHS Ha
JaHIl JUISHIL epo3iMHUX mpoleciB, TOOTO BiAOyBaeTbCd AKTUBHUN PO3MUB
pycina.

Pazom 3 TuM, [UISHKAa HWXKHBOI Tedll PIYKA XapaKTepU3YEThCS
MPOTUJICKHOIO CUTYAIII€I0 — KPYIMHICTh HAHOCIB 3 4acOM 3MeHIIyeTbes (Bia 52,9
MM 10 44,3 MM), 11e TOBOPHUTH MPO BIUIMB aHTPOINOT€HHOI IsNIBHOCTI, 30KpeMa
BUI00YBaHHS aJIIOBIIO B PYCII1 PIYKH.

BuBuennst auHamiku pycnoBux nepedopmyBaHb p.Pika 3a Gararopiunuii
nepioa 3IIMCHIOBAOCS Ha OCHOB1 aHanizy kpuBux Butpar Q = f(H) Ta
byHKIIIOHATBHUX 3aexHOCcTeN dsgo, = f(T).

Pe3ynpTaT AochipkKeHb 3aCBIAYYIOTh TEHJACHIIIO CTPIMKOIO PO3BHUTKY
MpoLeciB epo3li Ta pPO3MHUBY, CEpEIHbOPIYHE 3HAYEHHS 3MIHM pIBHIB 3a
OaraTopiyHui Mepioji MO BCIM TOBXKHUHI PIUKU 3aTUIIAETHCA Bil’eMHUM. OlliHKa
4acoBOi JUHAMIKM HAHOCIB Yy PYCIi MIATBEPKY€E MPEBAIIOBAHHS €pO3IHUX
npoleciB y BepxiB’i piuku (rmoct c.Bepxuiit buctpuit Ta cMmt.Mixrip’s), nporte B
MeXax THUPJIOBOI AUIAHKH, 3a JaHuMH rpadikiB dsp, = f(T), IOMIiHYIOTH
aKyMYJIATUBHI IPOLIECH.

OTtpumani pe3yabTaTd MOXKHA BUKOPUCTOBYBATH JJIsl PO3POOKH MPOTHO31B
IHTEHCUBHOCTI ~ pycioBUX mepedopMyBaHb Yy MaHOyTHbOMY Ta MpHU
BIIPOBAXKEHH1 MPOTUIABOAKOBUX 3aXO0/I1B.
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OBIPYHTYBAHHS IAPAMETPIB MAKCUMAJIBHOI'O CTOKY
IHABOJKIB JIJIS1 PIYOK BACEUHY PIYOK CAJITUP TA CY-IHAOJI

K.JI. Mup3a, B.A.Osuapyx, k.2.H, OoyeHm
OoecbKuti 0eparcasHUll eKON02IYHULL YHIGepcUumem

Piuku Kpumy BigHOCATBCS 110 TIPCHKUX MOTOKIB, II0 MAalOTh 3MiIlIaHE
KUBJIeHHS. Boguuil pexxum pidok ripcekoro Kpumy y 3B'13Ky 3 Oro mopiBHsIHO
HEBEJIMKOI0 BHUCOTOI) XapaKTePU3YEThCA B LIJIOMY JOCUTh OJIHOMAHITHUMH
rizposoriuaumMu  ymoBamu. Binmosinno g0 kmacudikauii I1.C.Ky3zina, Ha
PO3IJIIHYTIN TEPUTOPIT BUAUISIOTHCS PIYKU IBOX OCHOBHUX T'JIPOJOTIYHUX 30H:
1)ripcbKo-71icOBOi 30HM MOMIPHOTO KJIIMaTy; 2)ripchbKO-JIICOBOi 30HH TEIJIOro
KJIIMaTy.

VY paniii poGOTI po3risAaroThbes piuykd mepioi 30HU. Jlo HalOLIbII
BEJIMKUX PIUOK I[LOTO pariony HanexaTs: Canrup, bitok-Kapacy, Kyuyk-Kapacy,
Cy-lnpon Tta in. Canarup Ta HOro OCHOBHI MPUTOKM O€pyTh IMOYATOK Ha
nmiBHIYHUX cxuiax ['omoBHOi rpsau Kpumcekux rip. Caiarup pasom 3 HoOro
nputokoro bitok-Kapacy mnpencrapinsaioTe Haiiouibily B Kpumy piukoBy
cucteMy. 3arajibHa nosxuHa Canrupa ta 14-tu Hioro nputok — 923kwm. Ilnoma
BO1036ipHOrO Gaceiitny Canrupa — 3750km”. IounHaetbest Caarup Big micist
3muTTs pidok Kuszun-Koba ta Anxrapa miBHiuHime cena IlepeBanbhe. JliBa
nputoka Mokporo Ingony — Cy-Ingon (Inmon) - 6epe moyaTok Ha MiBHIYHOMY
cxuni ['onoBHOi rpsiau, 6w ropu Kapakonb. JloBxkuHa piuku - 27kM, III0IIA
BO10360py - 121 kM.

Piuku Kpumy BiTHOCATBCA 10 PIYOK 3 MABOJKOBUM pexxXuMoM. HalG b
KatacTpoiyHi MaBOJKH TYT BIJOYBAaIOThCS, B OCHOBHOMY, B JIITHIM mepioa y
3B'SI3KY 3 pACHUMH Jjgouamu. [laBoAKM 3aBAarOTh BENUYE3HOTO 30UTKY
HapOJHOMY IOCIOJIaPCTBY: 3aTOILTIOIOTH 1 BUBOJSTH 3 TOCIIOJIAPCHKOT0 000POTY
CUICHKOTOCIIOAAPCHKI  YT1s, MIJTOIUIIOIOTh HACENEeHI MYHKTH, PYHHYIOTb
KUTIIOB1 OYIMHKHM 1 MPOMMCIIOBI MIAIPHEMCTBA, rpebii, MIOCEHHI 1 3ami3Hi
JOpPOTH, TPAIUISAIOTHCS 1 JIFOACHKI KEPTBHU.

Metoto HaykoBOi poOOTH € OOIPYHTYBaHHS MapaMeTpiB MaKCHUMAaJIbHOI'O
CTOKY TMaBOJKIB sl OaceiiHy pidyOK CXIJHOT YAacCTUHU MIBHIYHOTO CXHIY
KpuMcbkux rip.

B ocHOBY pO3paxyHKOBOi METOJMKM IOKIAJCHO MAaTeMaTHYHY MOJCIb
OIepaTOpPHOro THUIly, sIKa 3amponoHosana mpod.lomuenkom €.J1. Ii Bimpisnse
BiJl ICHYIOUMX CXE€M Te, II0 BOHA € 3arajibHOI0 SK JJId MAaBOAKIB, Tak 1 JUJIs
BECHAHMX BOJONUIb. KpiM TOro, BoHa OXOIUTIOE BECh Jiana3oH BOAO30IpHHUX
IUIOLI, TTOYMHAIOYM BiJI OKPEMHX CXWIIB 1 JI0 CaMUX BEJIMKUX PO3Taily>KEHUX
pPIUKOBUX CHCTEM Ta JIa€ 3MOry BpaxoBYBaTH BECh  KOMILIEKC
CTOKOYTBOPIOIOUUX (PAKTOPIB.

Po3paxyHkoBa ¢popMyia Mae BUIJIS:

qp% :q'l%y/(tp/TO)gFr/lp,M3/c-1<M2, (1)
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ne q’1o; — MAaKCUMAIIBHUN MOJyJTb CXUAJIOBOT'O MPHUILTUBY,

y(t,/To) — TpanchOpManiiiHa QyHKIIS;

€ — KOe(ILIEHT pycClI0-3aIUIaBHOTO BOJOOOMIHY 1 pETYIIOBaHHS;

r — Koe(iieHT peryjaioBaHHS MaKCUMaJbHOTO CTOKY O3€paMu,
BOJIOCXOBUIIIAMH Ta CTaBKaMHU;

Ap — Koe(IiieHTH 320€31EUEHOCTI.

MaxkcuManbHUN MOIYJh CXHJIOBOTO MPHUILIMBY CTOKY JOIIOBHX IMaBOKIB,
PO3paxoBYETHCS 3a GOPMYIIO0:

n+1LYm, M/C-KM (2)

I’ZTO

g, =0.28

.. . . 3 2
ne 0.28 — koe(ilieHT PO3MIPHOCTIL MIPH ¢ o, Y M /C' KM,

(n+1)/n — xoedilieHT HEPIBHOMIPHOCTI CXUIOBOTO MPHUILIUBY,
Ty — TPUBAIICTh CXUJIOBOTO MPUILJIUBY Y FOJIMHAX,

Yjo, — m1ap CTOKy 3a NaBOAOK 1%-01 3a0€31€4€HOCT1 y MM.

3 MeTo10 OOIPYHTYBaHHS PO3PaXyHKOBUX MMapaMeTPiB BUKOPUCTOBYBAIUCH
JaHi Mo 15 TiApOoJOoTriYHUX MOoCTaX, 3 MEepiojIoM Bif MOYATKY CIIOCTEPEKEHb 10
2000p. BKIIFOYHO.

Jlns qacoBux psaiB cTokKy piuok OaceitHiB Canrupy Tta Cy-Iamon Oyna
BUKOHAaHA CTaHJapTHA CTAaTUCTUYHA OO0poOka. MakcuMmalibHI IIapU CTOKY
1%-01 3a0e3medyeHOoCTI MpeacTaBieHl B BUTILAI KapTu. B muiomy 3a
TEPUTOPIEI0 IIAp CTOKY 3MEHIIYEThCA 3 MIBHIYHOT'O CXOJY Ha MiBAEHb Ta
miBaAeHHUA 3ax1q Big 50 1o 30mm.

KoedilieHT HEpiBHOMIPHOCTI ~ CXMJIOBOTO TpUILIMBY (n+1)/n st
JOCIIIKYBaHOT TEPUTOPIi MOXKHA PUUHATH piBHUM 16, 3Binku 7 =0,07.

TpuBanicTe NPUILUIMBY BOJIM 31 CXWIIB y PYCIOBY Mepexy 7, TaKoxX
NpeJCcTaBiIeHa B BUTJIAI1 KapTH, 1 3MIHIOETBCA 110 TepUTOpii B Mexax Bia 10 go
40 roauH.

Tpanchopmartiitna dynkuisa y(p/Ty) po3paxoBaHa 3 BpaXyBaHHAM 3HAYEHb
n, Ty 1 t,, Ta BpaxoBye TpaHc(opMmaliio q’o; 3a PaxyHOK 4Yacy pycjioBOro

no6iranns. OTpuMaHi 3HaYEHHS 3MIHIOIOThCA B Mexax Bijg 0,14 mo 0,28.
BB  pycno-3amiaBHOro  peryjloBaHHSA Ha  MaKCHUMalbHUM  CTIK
BU3HAYA€ETHCA 3a JOIIOMOT 010 KOE(IIEHTA PYCII0-3aIlJIABHOTO PEryIIOBAHHS €

[le#t mapamerp  OTpMMaHMM NUIIXOM 3BOPOTHOTO pO3paxyHKy Ta OyB
y3araJlbHeHUI B BUTJISA/I1 3aJIEKHOCTI BiJI IO BOJI0300piB F.

Otpumani pe3yJabTaTd MOXYTh OyTH BHUKOPHCTaH1 JIJIsi OOIPYHTYBaHHS
PI3HUX  BOJOTOCIOIAPCHKUX pooiIT Ipu  po3poOIll  parioHATBLHOTO
BUKOPUCTAaHHSI BOJAHHUX PECYpPCIB PIUOK CXIAHOI YACTUHU MIBHIYHOTO CXUITY
KpuMcbkux rip.
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AHAJII3 T'TIPOT'PAGIYHUX XAPAKTEPUCTHK I
MAKCHUMAJIBHUM CTIK BACEHHY p. IPYT

A.b. Iipxo, K.P.Illaxip3zanosa, k.ceoep.H.,00y.,B.A. Osuapyk, K.ceoep.H.,00y.
OoecbKuti 0eparcasHUll eKON02IYHULL YHIGepcUumem

Po3Butok exonomiku KapmaTcbkoro perioHy moTpedye po3poOKu
peKoMeHJanii Mo MiHiMami3amii 30MTKIB, IO HAHOCATHCS HAPOJHOMY
roCroAapcTBy BHACHIIOK MPOXO/JKEHHS  MABOJAKIB PIZHOTO MOXOKEHHS.
Opnak, myis OOIPYHTOBAHOI'O PO3PAXyHKY TIAPOJOTIYHUX XapaKTEPUCTHUK
HEOOXITHO TIIMOO0KO 1 BCECTOPOHHBO AOCHIIHKYBATU MpOIecH (HOPMYBAHHS LUX
MPUPOAHUX SIBUI. BUPIIUTHU Lle MUTaHHS HA HAJIEXKHOMY PIBHI HEMOXKJIUBO 0€3
BpaxyBaHHS MOP()OMETPUYHOI CTPYKTYPHU PIUKOBOT MEPEXKI.

[lopiBHsITPHA XapaKTEPUCTHUKA OCHOBHUX TiApOrpadiuHUX XapaKTepUCTUK
Oaceitny p.Ilpyr 3a mitepaTypHUMH [KEpellaMH pPI3HMX POKIB, TaKUX SK
MoHorpadii [1,2] Ta «ATmac moBepxHeBux Boj Oaceitny Ilpyra (B Mexax
VYkpaiaun)» [3] mokasayia, 1Mo cepeaHsi BUCOTA, YXWJIM Ta JICUCTICTh JCAKUX
B0/10300piB Oaceitny p.IlpyT 3HayHO BIAPIZHSAIOTHCS.

3a pi3HUMU mkepenamu  [2,3] imeHTH]IKALs PIYKOBUX CHCTEM
B1JI0YBAETHCS TAKUM YUHOM:

- 3TigHO e€Bporelchkoi cxemu [3] 1-uil mopsAoK Mae HaWOLIBIIUN

BOJIOTIK, a MOPSAOK piuyKoBOi cuctemu [IpyTa BcraHOBIEHUH SIK S-1if;

- 3a nmaHumu MoHorpadii [2], 1€ B OCHOBY IOJOXKEHO KiIacudikallito

XoproHa, 1-uil MOpPsSAOK BIANOBia€ HAWMEHIIOMY BOJIOTOKY, a
nopsAIoK piukoBoi Mepexi p.Ilpyr — 7-uif .

OCHOBHI TOIOJOITYHI 3aKOHOMIPHOCTI OyIOBHU PIUKOBUX CHUCTEM MOXKHA
OMNUCATH TaK 3BAaHUMHM «3aKOHAMH XOPTOHa» [2].

[lepuinii 3 HUIX HOCUTh Ha3BY 3aKOHOMIPHOCTI IPUTOK

oo =K1 (1)
Sk

ne o — koedimieHT O6idypkarii;

Sk-1 1 Sk - KUIBKICTb MIPUTOK CyMDKHUX TOpsiakiB k 1 k-1.

Jlpyra 3aKOHOMIPHICTh BU3HAYa€ TE€ TOJIOXKEHHS, IO BIJHOIIECHHS MIX
JTOBKUHAMH TMPUTOK PIYOK CYMDKHHUX TMOPSIKIB 3aJUIIAETHCS B CEPEIHHOMY
MMOCTIMHHUM
_ Ik
T (2)

ne Ao — KoeilieHT JOBXKUH MPUTOK;

ly1 11 - cepenHi TOBXKUHU BOJOTOKIB mopsakiB k 1k-1.

Tperss 3aKOHOMIPHICTH 3aKIIOYAETHCS B TOMY, IO IUIOLII BOJ0300pIB
MIPUTOK CYMDKHMX MOPSIKIB TAKOXK 3HAXOISITHCS B BIATIOBITHOMY BITHOIIEHH1

Ao
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0y =K 3)
Fie-1
1e ¢ o — Koe(ilieHT Mo piYKOBUX BOJI0300PIB;
Fy 1 Fi.; — mutonti Boo360piB npuTokiB mopsiakis k 1 k-1.
YerBepra 3akoHOMipHICTh P.E.XopTOHa BCTaHOBIIOE BIHOIIEHHS MIX
CEpeHIMU YXHJIAMU PIYOK CYMDKHUX MOPSIIKIB

[, =kl (4)
Ig

ne Iy — koeieHT yXuny pidok;

Ix1 Iy — yxunm pivok cymixHuX nopsiakis k-1 1k.

[I’siTa 3aKOHOMIPHICTD — CITIBCTaBJICHHS BOJOTOKIB Y BUIJISIAI BIJHOILICHHS

KYTIB iX 37UTTS [2]
_ A
o = Ak_l : (5)

1€ 0o - KOe(IIIEHT KyTIB 3JIUTTS PIUOK;

Ol 1 Q) _] - CEpEHE 3HAUYECHHS KYTIB 3JIMTTS PIUOK CYMDKHUX MOPSIIKIB.

BcranoBneHo, 110 ICHYIOTh 3B’ 13K MK 3a3Ha4Y€HUMU MOP(HOMETPUUHUMHU
Koe(illieHTaMH1 Ta MOPSIAKAMU MIPUTOYHOCTI PIYOK.

Takox B poboTi 1i1s1 Gaceiiny p.Ilpyt 3xa1ficHeHO:

- BHM3HAQYEHHS MAaKCUMAaJbHUX BUTPAT BOJU AOILIOBOTO MAaBOJKY 3aJaHOL

nMoBipHocTi nnepeBuilieHHs (P=1%);

- OLIIHKY TOYHOCTI OOYMCIICHHS] MaKCUMaJIbHUX BUTPAT BOJIU;

- y3araJibHeHHs IapiB cTOKy npu P=1%;

- 00YMCJIEHHS Yacy pyCcJI0BOTO J00ITaHHS;

- OOTpyHTYBaHHS XapaKTEpUCTUK IpadikiB MPUIUIMBY BOJAU 31 CXMIIIB J0

PYCIIOBOi MEpexKi;

- po3paxyHOK TpaHchopMaliiHoi GyHKIIIT;

- BHM3HAYEHHS KOe(IILIEHTY pYCJI0-3aIlJIaBHOTO PETYIIOBaHHS.

Po3pobnena po3paxyHkoBa cxema AJisg OJEp>KaHHsS mapameTpiB  (popmynu
MaKCHUMAaJIbHOT'O CTOKY JOILIOBOTO MAaBOJIKY 3a MOJIEJUIIO PYCIOBUX 130XPOH.

TakuM dYMHOM, OCHOBHI 3aKOHOMIPHOCTI OYJOBHM pPIYKOBUX CHCTEM
J03BOJIAIOTh BUKOHATH KUIBKICHY OIIIHKY TiaporpadiyHoi Mepexi Oyab-siKoi
CTeNeH1 CKIaJHOCTI, a TAKOX MOPIBHIOBATU MIX COOO0IO Pi3H1 PIYKOB1 CUCTEMHU.

Jlirepartypa:

1. Pecypcbl moBepxHocTHbIX Bojg CCCP. T.6. Ykpaunna u MonaaBus.
Boein.1. 3amapnas Ykpanna u MongaBus / Ilon pen. M.C.Karanepa. — JI.:
I'mapomereounsaart, 1969. — 884 c.

2. Kunmiok b.B Tunporpaduyeckas ceTb U JMBHEBOW CTOK peK
VYkpaunckux Kapnar: Monorpadus. — Onecca, uza-so «T3C», 2003. — 220 c.

3. Comnogeit T., I'pymuncekuii T., FO3Baxk K. Atiac moBepxHEBUX BOJ
Oaceiiny Ilpyra (B Mexax VYkpainu). —  Kam’sueup-lTloginecekuii: 11T
Mommncekuit B.C., 2009. — 21 c.
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BAT'ATOPIYHI 3MIHU BHYTPIIIHBOPIYHOI'O PO3IOALITY
CTOKY BOJIM PIYKU JHICTEP

LTI Iapwenko; O.1. JIyk aueyw, k.2ceoep.H., 0oy.
Kuiscorkuu nayionanvnuuu ynisepcumem imeni Tapaca [llesuenxa

JlocnimKeHHsl BHYTPIIIHBOPIYHOTO PO3MOAUTY PIYOK BaKJIMBAa HAyKOBa 1
npakTUYHa  mOpobiieMa  CydacHOi  TIAPOJIOrIi. 3a  po3paxyHKaMu
BHYTPIIIHbOPIYHOIO PO3MOAULY CTOKY BCTAaHOBIIOIOTHCS rapaHTOBaHa BiJjayda
BOJIM 3 BOJOCXOBHIIA, BUPOOJIEHHS €NEKTPOEHEPTii, pO3paxyHKH HEOOXI1JIHI TIpH
MPOEKTYBaHHI  BOJIOCXOBMIL[  CE30HHOTO, MiICSYHOro abo  JIeKaJHOro
PETYIIOBaHHS, JIJIsl OLIIHKU OaJlaHCy IPUTOKY Ta CIIOKMBAHHS BOJIH.

Ha BHYTpIIHBOPIYHUN PO3MOAUT CTOKY BIUIMBAE ULUIMNA KOMILUIEKC
(dakTopiB: KIIMaTH4HI Ta (AKTOPU MIACTUIBHOI MOBEPXHI, SIKI B CBOIO UEpry
MOJUISIOTHCS HA CTOKOYTBOPIOIOU1, HEMPSIMI T YMOBHI.

Cmokoymeopwioui Gaxmopu — 1e Ti (akrtopu, sKi 0e3mocepeaHbo
GbopMyIOTh PIUKOBUN CTIK — OMaau Ta Mia3eMHI Boau. Henpsami daxtopu
0e3nocepe/lHb0 HE MPUHUMAIOTh Yy4YacTl B YTBOPEHHI CTOKY pIYOK, aiie
BIUTMBAIOTh HA MEPEpO3MOAUT Ta 3MiHY BEIWYMHHM CTOKY B Yaci Ta MpOCTOpi
(Temmepatypa MOBITPS 1 IPYHTY, Ie(IIUT BOJIOrOCTi MOBITPS, BUMAPOBYBAHHS,
penbed BO0300pYy, TeosoriuHa Oy0Ba, IPYHTH, O3€PHICTh, 3a00J0UYCHICTh Ta
JICUCTICTB). Ymoeni pakTopy BKIIOYAIOTH: IUIONTY OaceiiHy, CEepeqHI0 BUCOTY
BO0300py, HOro MOBXKUHY, IIMPUHY Ta TIHOMHY €po3iiHOro Bpi3y pycia,
koeditieHT GopMu BoA0300py, TOXUI pyciia, TYCTOTY pIYKOBOi Mepexi. Takox
B OCTaHHI JIECATUPIYYSl 3HAYHO 3pPOCTAE BIUIUB TOCHOJAPCHKOI JISNIBHOCTI Ha
(bopMyBaHHS CTOKY.

JlocnimpKeHHsT BHYTPIIIHBOPIYHOTO PO3MOAUTY CTOKY MPOBOJUIUCH IO
rizponoriaromy mocty 3animuke Ha p. JuicTep (ILIomma Boxo36opy 24600 km®)
3a  50-piynuit  mepion (1960-2009 pp.). BukopucToByBaJMCh IIOACHHI,
CEpeIHbOMICAYHI Ta CEPETHBOPIYHI BUTPATH BOJIH.

Boanuit pexum JlHicTpa XapakTepusyeTbcs (POpMyBaHHSM BECHSHOIO
BOJIOMUUIS Ta MPOXOJKEHHSAM IaBOJKIB B OCHOBHOMY B TEIUIUH MEpioj] pOKY,
OyBae i mpoTAroM ycboro poky. Ce30HOM, Ha SIKUW MpUIaae HaliMEHIla YacTKa
CTOKY € 31Ma.

[Ipoctexytoun GaraTopiyHi KOJMBAHHS CEpEIHBOPIYHUX 3HAUYEHb CTOKY 3a
pPO3pPaxXyHKOBUM TMepiojl, MOXHA MOO0AYUTH TEHJIEHLII0 Ha IX He3HauHe
30UTBIICHHS Ta 3HAYHY aMIUTITYy iX KoJuBaHb (pHC. 1). 110 MPOCTEXKYETHCS HA
XapaKTepHOMY BIIXUJICHHI B1l HOPMH.

JlJist BUSIBIIEHHS IMHAMIKH Y 3MiHaX BHYTPIIIHBOPIYHOTO PO3IMOALTY CTOKY,
JOOCIIKYBaHUM niepio] po30min Ha yoThpu 20-T1THI Nep10au (3 TEPEKPUTTIM Y
necsath pokiB): 1960-1980, 1970-1990, 1980-2000, 1990-2009 pp. Ha rpadixy
MO>KHA TTOOAYUTH JesKl BIIMIHHOCTI y Horo po3noauti (puc. 2). I[lopiBHIoI0UM
rpadiku pi3HUX PO3PAXYHKOBUX MEPIOAIB, K1 OUTBII AETAIBHO OMUCYIOTh 3MIHU
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Puc. 4 — BHyTpilIHBOpIYHUN PO3MOJIT CTOKY Ha
p. Juictep mn. 3amumkud 3a JaBa
PO3paxyHKORI Hepioan

Jlireparypa. 1.

y PO3MOAUIl CTOKY Tpeba BIAMITHUTH,
110 BiA0YBaJIOCh MOCTYIOBE 3POCTAHHS
croky 3 I mo IV wicsami, npami
3meHIIeHHs 3 V-VIII, 3H0By 3pocTanHs
3 IX-XI 1 B XII mics11i — 3MEHIIICHHS.

Po30uBIIM mepioa MOCTITKEHb HA
30-piunHi po3paxyHkoBi niepioau: 1960-
1990 1 1975-2005 pp., MOKHa CcKa3aTH,
0 YacTKa 3MMOBOrO, BECHSIHOTO 1
OCIHHBOT'O CTOKIB 3a JpYruil mnepiof
3pocia (puc. 3) B cepelHbOMY Ha 7-
10%. A 4yacTka JITHBOTO CTOKY
3MeHImiIachk Ha 4-5%.

Skmo K NOpOCHIAKYBaTH, SK
3MIHMBCS CTIK BOIM 3a MICAILIMHU 3a
PO3paxyHKOBUMU 30-piyHUMH
nepiojgaMu, TO TYT TaKOX
MPOCTEXKYETbCS 3POCTaHHSA CTOKY V
3MMOBI, BECHSIHI, OCIHHI MICSII Ta B
CEplHi, a 3MEHIIECHHS Yy YepBHI Ta
numHI Ha 000X noctax (puc. 4). Takox
3MEHIIEHHS CTOKY IPOCTEXYEThCS B
IpyAHI, aje 1€ 3MEHIIeHHS He
Biirpajio  3HAYHOTO  BIUIUBY  Ha
y3arajibHeHy 4acTKy 3MMOBOTO CTOKY.
OcCkiIbKM  CTIK €  pe3yJbTaToM
BHUITa1HHS OITa/iB, Ta 3a
nocmipkennsimu ['pebnss B.B. [1] nHa
TEPUTOPIi JOCITIJKEHb MPOCTE-KYETHCS
3MEHIIIEHHS KUIBKOCT1 OMAaJiB B3UMKY
Ta TpaBHI — CEpIHI, 1 3pOCTaHHS
BOCEHM Ta BECHOIO B  OCTaHHI
JNECATUPIYYS, IO JIOCUTh YITKO BHUIHO
Ha BHYTPIIIHBO-PIYHOMY  PO3MOILTL
CTOKYy piuku. Ha BenuumHy CTOKY
TaKkoXX  BIUIMBa€ 1  KOJMBaHHS
TeMIlepaTypu TMOBITPS, 3MIHU $IKOi B
OCTaHHI JeCATUPIYYS TAKOXK 3POCTAIOTh
MEBHUM YWHOM, BIIOMBAIOYHCH Y
PO3MOALT CTOKY.

I'pe6inp B.B. CyuwacHuii BomHmid pexum pidok Ykpainun (nanamadrtHo-

rinmponoriunuii anams). — K.: Hika-Ientp, 2010. — c. 179-232.

109



MMPOT'HO3 MMOSIBU JIbOJOBUX SIBUII] HA P. CEM TA JECHA

0.0. Ilpuwena; O.1. JIyk aueyw, K.2eoep.H., 00y.
Kuiscorkuu nayionanvnuu ynisepcumem imeni Tapaca [llesuenxa

PanionanbHe BUKOPUCTAHHS BOJHHUX PECYPCIB B 3MMOBUI MEPi0J MOXKIIMBE
Ha OCHOBI MPOTHO3Y JILOJOBUX SIBUILI. B3MMKy Maiike BCl piukH, O3epa Ta
BOJOCXOBUIIIA Ha OUIBIIUKA ab00 KOPOTKMM Yac MOKPUBAIOTHCS JIbOJOM.
JIronocTaBy mepenye mosiBa 3abeperiB Ta mmiaBydoro npoay. IlepeabaueHus
JHOJIOBOTO PEXHMY HaJla€ BEIUKHUN BIUIMB Ha PoOOTY BOA03a0IpHUX CHOPYI,
BOJHOIO TPAHCHIOPTY, EKCIUTyaTalilo TIAPOTEXHIYHUX CIOPYH, CTPOKH Jii
JBOJIOBUX JOPIT, OyIIBHUIITBO JOPIT, MPOKIaJICHHS HAPTO 1 ra30IPOBO/IIB.

OciHHE 3HM)KEHHS TeMIEepaTypH BOJU B piuKaXx 1 HACTYIHI 32 HUM IPOLIECH
JHOJOYTBOPEHHSI € HACHIAKOM TEIUIOOOMIHY MDK BOJHUM IOTOKOM 1
HABKOJIMIIHIM CEpeIOBUIIEM — aTMOoc(eporo 1 JIOKEM pIYKH, BKIIOYAIOYH
OPUTOK Terla 3 TNIA3eMHUMMH BOJAaMH, SKI BKJIMHIOIOTBCS B  PYCIO.
JIbOJIOyTBOPEHHSI TIOYMHAETHCA HAa MOBEPXHI PIYKOBOTO MOTOKY, TOMY yMOBa
HOro moyaTky BUBOJUTHCSA 13 PIBHSHHS TEMJIOBOr0 OajaHCy MOBEPXHI BOJIH.

B po3poOui MeToauMK NpPOrHO3iB TOSBU JHOJOBUX SBHIL IIHPOKO
3aCTOCOBYIOTh MOOYAOBY (PI3MKO-CTATUCTUYHUX 3aJICKHOCTEH, SAKI BU3HAYAIOTH
HEOOX1H1 YMOBH NOSIBU JIbOJIOBUX YTBOPEHb Ta BUTIKAIOTh 3 TEIJI0-0aJaHCOBUX
CHIBBIIHOIIEHb. 3a (I3UKO-CTATUCTUUHUMU 3aJE€KHOCTIMU IPOTHO3 MOSBU
JHOJy HAa pIYKaX BUKOHYETHhCS HA OCHOBI MOOYAOBH 3aJIEKHOCTEH CyMapHO1
BiJIJ1aui TeIjia BOJHUM MOTOKOM (a0o ii iHAeKCY), MOTPIOHOI /ISl TIOSIBU JIBOJY,
Bl BU3HayaldbHUX (HaKTOpIB TEIUIOBiANaul. B 1boMy BUNAAKY B SKOCT1
CyMapHOi  TEIJIOBiAJauyl BUKOPHCTOBYIOTH CYMYy BII’€MHHMX 3Hauy€Hb
TeMmriepaTypu TOBITps. A 3 (akTopiB, 10 BU3HAYAIOTH TEIJIOBIAJAUy, SKa
noTpiOHA ISl TOSBH JIbOJOBUX SIBUII, BPaxOBYIOTb XapaKTEPUCTHKU 3amacy
Teruia Ha JUISHII PIYKK — TEMIIEpaTypy 1 piBeHb BOJU HA MEPEeAO0JIHI MEPEXOay
cepeHboi M0O0BOI TeMIepaTypu MOBITPS AO B €MHUX 3HA4Y€Hb. Alle NpuU
HEBEJIMKOT MIHJIMBOCTI PIBHSI BOJM TI€pe]] JTHOA0CTaBOM 3a 0araToOpiuHUM Mepion
TEIUIOBIJIayy BUPAXKAIOTh B 3aJ€KHOCTI TUIBKM Bil TeMrepaTypu Boau. Ha
piukax Oaceitny [lecHu Taka MIHJIMBICTh PIBHA BOJU MEpPE]a JIHOJIOCTABOM
HEBEJIMKAa, TOMY B OCHOBY pO3pOOKHM METOJMKH TPOTHO3YBAHHS TOSBU
JHOJIOBUX SIBUII MOKJIaJEHO MoOyaoBa 3anexHocted Y 0 = f (v,),. ae Y0 -
CyMa BiJl’€MHUX 3Ha4€Hb TEMIIEpaTypu MOBITPs, 3a3BHUall CEpeHIX T00OBUX,
gKka TMOTpiOHa Jig TOSIBU JIbOAY; VU, — I[IOYaTKOBa TeMIlepaTypa BOAU
Harepea0Hl Mepexoay TeMIepaTypHu MOBITPsS BiJ MO3UTUBHHUX N0 BIJ €EMHUX
3HaueHb. Taka meroauka MoTpedye MEHIIOl BUXIIHOI 1H(dOpMallli HIX Temo-
0aylaHCOB1 PO3PaxXyHKH, BOHU OUTBII IIPOCTI, aJie SIKICTh 1X IIUJIKOM 3aJI0BUIbHA.

O6’extamu pocnimxenus — p. Ceiim 6t c. Mytud Ta p. Hecna Ouns
c.Po3nboru. 3a BuXimHI JaHi JUisi po3poOKM METOJMKH MPOTHO3YBaHHS MOSIBU
JHOJIOBUX SBUI OpaluCh Ta aHaNI3yBallUCA CEPeHbOJA000BI TeMIepaTypH
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MOBITPSL 32 KOBTEHb, JHUCTOMAJ Ta TPYyIEHb IO JBOM METEOPOJIOTIYHIM
cTaHuisgMm: aisa Oaceliny p. Ceiim mo Mereocrtaniii M. ['yxiB; mis OGaceliHy p.
JlecHa no meteocraniii Jpyx6a. [lepion cioctepexens 3 1961 mo 1990 poxwu.

3a ui nepioau GiKCyBaIUCA AaTH HEMOSIBU YU MOSBH JHOJOBUX SIBHIL HA P.
Ceiim - c.Mytun Ta p. JlecHa — c.Po31b0TH B 3a71€KHOCTI Bl CYMH BiJl’€MHUX
3HAYEHb TEMIIEPATypH HOBITps Y 6 Ha nepion micas nepexony yepes 0°C, ski He
npu3Benu ad0 MPU3BENH A0 YTBOPEHHS JIbOJY Ha pIYKax y CTBOpax 3a3HAYCHUX
pIYOK Ta TeMIiepaTypa BOIH v, HaepeAOAHI MePeXoay TeMIepaTypH OBITPS Bi
MO3UTHBHUX J0 HETATHBHUX 3HAYCHb.

3a panuMu Oyiu moOyaoBaHO rpadiku 3anexHocTi ».0 = f (v,) okpemo
st p. Ceiim — ¢. MytuH Ta p. ecna — c.Poznsotu (puc.1 ta 2).

. — ! 45

38 oC

Puc. 1 — Tpadix samexnocti YO  Bix FPHC. 2 — I'padix  sa;mexnocti >0 Bin
TEeMIIEpaTypH BOIIH V, HATICPEIOIH1 TEMIICPaTypH  BOIH Vo HarnepeIoHi
MOSBM  BiA  €MHHMX  3HAYeHb MOSIBH BifI €MHHX 3HAYEHb
Temriepatypu noBitps aist p. Ceiim TEMITEpaTypH noBitpst st p. [JlecHa
6inst c. MyTHH. Oist ¢. PoznbTH.

Ha o6ox rpadikax 3amexHOCTEH € 4YiTKe BIJOKPEMJICHHS TOYOK, IIIO
BIIMOBIIAIOTh BHUIAJKAM TOSIBU JILOJOBUX SIBUI Ha piuykax, Ta TOYOK, KOJIH
JIbOJOB1 SBHINA HE 3 SIBUJIHMCH. TOYKH, SKI BIANOBIJAIOTH BHUIIAJKAM ITOSBH
JHOJOBUX SIBUI HA pIYKaX, PO3TAlIyBaJIUCh BHINE JIIHII BIJOKPEMJICHHS, a
TOYKH, 1110 BIAMOBIJAIOTH JlaTaM, KOJU JHOJOBI SBUIA HE 3 SBUJIUCH, - HIKYEC
1€l JiHii.

JJist 3py4HOCT1 Y BUKOPUCTaHHI OTPUMAaHUX 3aJI€KHOCTEN I BUSHAUCHHS
HEOOX1THUX JIJIsl TIOSIBH JIbOJIOBUX SIBUII HAKOIMMUYEHUX CYM BiJ’€MHUX 3HAUYCHb
temmneparypu noBitpst aist p. Ceiim - MytuH Ta p. Jlecna — Po3nboTu 3a naHuMu
CIOCTEepEeKEHb HAa METEOCTaHIIsIX BinnoBinHO ['myxiB Ta [Ipyxb6a B 3ainexKHOCTI
Bl TeMIMepaTypd BOJU B CTBOpaX 3a3HAYCHUX PIYOK MOYKHA BUKOPUCTATH
HACTYTHI PIBHSIHHS:

(Ze_) Tnyxie — ~ 3, 85 Vo, Ceiip-Mymun — 1:4 (1)
(Ze_)ﬂpymﬁa =- 2, 67 Do, ﬂec:—ta—Po3ﬂbomu+[, 1 (2)
3aBYACHICTh MPOTHO3Y TEMIEPAaTypu MOBITPA CKIAJA€ YOTHUPU A0OU Ta,
AKIIO KOPOTKOCTPOKOBUI MPOTHO3 CKJIAAA€THCS HA OCHOB1 MPOTHO3Y MOT0JIU, TO
JOMyCTUMa TMOXHOKa JOPIBHIOE TIOJOBMHI 3aBYaCHOCTI METEOPOJIOTTYHOIrO
MPOTHO3Y, TOOTO JIJIsi OCIHHIX JaT MOSBU JIbOJOBUX SIBUII — 2 JTOOU.
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BIIJIUB MOP®OMETPII JOJIMHU HA ITPOLIECH
PYCJTO®OPMYBAHHA P.BUCTPULISI-HA/IBIPHAHCBKA

3.B. Po3znau, P.b. Konichux
Kuiscorkuu nayionanvnuuu ynisepcumem imeni Tapaca [llesuenxa

Piyku KapmaTchbKOro perioHy BiJI3HAYAIOTHCS CKJIAAHUM Iepedirom
npoueciB pycioGopMyBaHHS, 110 3HAYHO YCKIIATHIOETbCS HAa ypOaHI30BaHUX
IOUISTHKAX, 7€ IITYYHUH (GaKTOp YacTO CTA€ JIOMIHYIOUMM, 3MIHIOIOYH MIPUPOIHY
3aKOHOMIPHICTh PO3BUTKY. TOMY, KOMILUIEKCHE iX BUBUEHHS € MIAIPYHTAM JJIS
TOYHOT'O TPOrHO3YBaHHS MPOLECIB, SIKI BiOYyBalOTbCS Ha BOJOTOKaX Ta Ha
OPWIETINX O HUX TepuTopifax. JleTalbHUX OCHIJKEHb, SIKi O pO3KpHUBAIH
3aJIEKHICTh MK T€OMETPIEI0 PIYKOBUX JIOJIMH Ta PYCIOBUMHM IPOLIECAMH Ha
plukax JaHOTro perioHy Bce Imie He Oyno mpoBeaeHo. Taka iHdopmallis €
HEOOXITHOI TMpU IUIAHYBaHHI OyAb-KUX BOJOTOCHOJAPCHKUX  3aXO/IiB,
MOB’A3aHUX 13 PYCJIOPEryJIOBAJIBHUMU po0OTaMHU Ta TiAPOTEXHIYHUM
OyZIBHUILITBOM Yy pYyCJO-3aIlJTABHOMY KOMIUIEKCl. BoHa TakoX Hajgae 3MOry
BU3HAYATH TOTEHIIIMHI 30HU 3aTOIUICHHS JJIs1 OyIb-SIKOi IIISHKH PIYKH, IO
HEOOX1THO TpH KOOpAMWHAII Jif JJIs 3aXHCTy HaceJeHHsS Bl HeOEe3MeUHHX
TIPOJIOTIYHUX SIBHIN, OCOOJMBO  TAaBOJKIB. BpaxoByroouu Te, MmO piyka
buctpuns-HansipHsHCbKa € OJHIEIO 3 OCHOBHUX KapnaTchbKux MpuTok [{HicTpa,
IO MPOTIKAE B T'yCTO3aCEIICHUX PErioHax, BUBUEHHS XapakTepy il MOBEIIHKU
MIPU PI3HUX YMOBAX € HEOOXITHUM JIsl O€3MEYHOT0 KUTTS HACETICHHS.

3aranpHUM HampsM JOCHIKEHb BH3HAauyajga BCTAaHOBJIEHA MeTa —
BU3HAYEHHS OCHOBHUX MOP(GOMETPUYHHMX XAPAKTEPUCTUK IOIUMHHU PIUKU IS
OLIIHKM 1i BIUIMBY Ha mepeoir mpoueciB pyciopopMyBaHHa. BUXITHUMU JaHUMU
CIIyryBaju KpyIlHOMAaciiTaOHi TornorpadidyHi KapTH, KOCMIYHI 3HIMKH BHUCOKOI
PO3IUTBLHOT 3IaTHOCTI, a TAKOXK JTOB1IKOBI JaHi [1].

[lepmiumM KpokoM poOOTH OyJ0 JAeTajdbHE BHUBYECHHS PIUKOBOI JIOJHMHU
p.buctpuns-HaaBipasHcbka Bin BUTOKY A0 Tupia. BuxopucroBytoum ['IC-
IHCTpyMeHTapii modyaoBaHo 135 momnepedyHux nepepiziB piUKOBOT JOTUHU IS
il imeHTH(dIKaIli Ta BU3HAYEHHS XapaKTepuCTUK. Ha OCHOBI HMX JaHUX
KJ1acu(iKOBaHO PIUKOBI JOJMHHU 32 X POPMOIO. 32 OCHOBY B3SITO Kiacu(iKallio
Puuaroga I'.I. [2]. BuniieHo HacTyIH1 TUIIW JOJIMH: IIUTMHHUHN, )KOJIO00BUIHHM,
TpamneleBUAHUN,  SKOJOOOBUAHUN  aCUMETPUUYHUNA  Ta  TpaneueBUIHUN
aCUMETpPUYHUNA. JIOMIHYIOUMM THUIIOM € KOJIOOOBUIHMM, SIKUU 3aliMae Maibxe
53% Bciei npoTskHOCTI. HalimeHt momupeHuit Tum — miimuHauit (4,9 %), skuii
PO3MOBCIOJKEHUIN JUIIe y BepxiB’i BOJOTOKY Ha BHCOTaX Bumie 1 KMm.
XapakTepHOIO0 OCOOJMBICTIO JIOCHIIKYBAHOI PIUKK € Te, IO 3HAYHY IUIOLLY
3aiiMar0Th aCUMETPHUYHI JOJIMHH.

HactynHuil kpok poOOTH CTOCYBaBCS MOCHIKEHHS pyclia piuykd Ta il
3amaBu. Pycno buctpuni-HaaBipasHcbkoi kinacudikoBaHO Ha psll TUIIB, 1€ 32
OCHOBY moauly mnokiaaeHo kiacudikamito Yamosa P.C. [3]. Bcrtanomieno
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HACTYMHI THUMNM: TOPDKHO-BOJOCHAIHE, 3 PO3BUHYTUMHU alIOBIaJIbHUMHU
dbopmamu, 3  HEPO3BUHYTHMMH  ajJiOBlaJlbHUMU  (opmamu,  pyciioBa
0araTopykaBHICTh, 3alljlaBHA 0araTropykaBHICTh 1 OOMEXEHEe MeaHApyBaHHS.
OcHOBHE MOIIMPEHHS Ma€ TUI — PYCJIOBa 0araTopyKaBHICTb, 1[0 MPOCTATAETHCS
Ha 23,9 kM (Mailke uYBepTHb BIJ 3arajibHOi JIOBXUHU BOJOTOKY). Haitmen
MOIIUPEHUN TUM pyclia — MOPIKHO-BOAOCIIAHE, sIKE MPUYPOUYEHE 10 BEPXIB S
plUKH, 13 3HAYHUMHU aOCOJIOTHUMM BHCOTAMM Ta MOXWiamH JonuHu. Ha ocHOBI
I'IC-TexHoOMOr1H, CKIIaieHa KapTa TUIIIB pycJa.

Y  nopampmioMy, Ay YHAOUYHEHHsI oOTpuMaHoi i1Hdopmarlii, OyB
noOyAoBaHUI MO3M0BXKHIA mnpodins piuku bucrtpung-HaasipHsHcbka, 13
BUJUICHHSM THUNIB JOJWH, pycel Ta BIAOOpaXEHHSIM I1X OCHOBHHUX
MophoMeTpUYHUX XapakTepuctuk (puc. 1). Ha HBOMY MpOCIIIKOBYETHCS
JUHAMIKa 3MIHM TUITIB pycja B 3aJI€KHOCTI Bl TUITY JOJMHU. BapTo 3a3HaunTH,
10 Y BepXIB’i Ta cepeaHiil YacTHH1 PIYKU Yy 3arajlbHOMYy BHIIAJIKy 3MiHA THITY
JIOJIMHU CIIOHYKA€ 1 3MIHY TUIly piukoBoro pycia. Ilpore, 3 HabmmxeHHSIM 10
rupia, y npouecu pyciopopMyBaHHs CYTTEBO BTPYYAEThCS IITYYHUMN (aKkTop.

H,m 1
1200

YMOBHI CKOPOYEHHSA

Jonuua

11 - wiMHANH THIT

K - sxxomo6oBHAHUI THTT

T - TpaneneBnHMIT THIT

TA - TpaneneBnHUIT aCHMETPUIHHIT
KA - x0no00BUIHMIT aCHMETPUIHIIH

1000
800 +

600

400 Pycno

1B - nopixHo-Bopocnaaxe

200 HA® - 3 HEpO3BHHYTHMY aNTFOBIATEHIMH
dopmamu

L, kxm PA®D - 3 po3sunytumu aTIOBIAILHUMU

0 b L i 1 - U ¥ 1 » l ¥ U » 1 . U - 1 * 1 d)opMaMl/l

0 10 20 3 40 50 60 70 80 90 100 Pp - pycrosa GararopykasmicTs

(Popma proimnu jais X T TA K oixa €K TA| 3b - 3amwiaBHa 6araTopykaBHICT

[Heep, M 1032, 720 523 402 328 1309 269 b3 OM - o0meskeHe MeaHpyBaHHs

0,6- 1.6- {1.9- 1,2
B jloiH#M, KM 18 1,723 2,5-42 2,039 29 132 1,1-2,7 h6

[B sarutarn, kv - 02-0,3 0,2-0,4 0.3-0.5 03-0.5
Tuit pycna B IIAD PAD® PG 35 PL OM
I, M/KM 67,8 10,8 9.3 6,4 4,8 32 23

B pycia, M 2-4 4-17 10-32 26-89 69-97 71-89 | 28-67

Puc. 1 — Ilo3nosxHiit npodins p.buctpuis-HaasipasHcrka

Ha 3aBepmanbHoMy etami poOiT Oyno moOynoBaHO psii 3B A3KIB, SKi
B110OpakaroTh 3aJEXKHICTh MDK MOPGOMETPUUYHUMM MapaMeTpaMH JIOJHHH,
3aIlUIaBU Ta pyclia, a TaKoXX ONpoOOBaHAa KpuUTEpiajdbHa 3aJekKHICTh MIXK
CHIBBIIHOUIEHHSIM IIMPUHU JOJUMHU J10 IIMPUHU 3aIiaBu Ta (popmoro pycia
Box/Bsan = {(Bpyc/hpyc). OTprMaHa 3alneKHICTh JO3BOJSAE€ BCTAHOBHTH 3B’ SI30K
MDK MOPHOMETPI€I0 JOJIUH Ta EpediroM pycIoBUX MPOLECIB, IO BUPAKAETHCS
y TUIAaX PIYKOBUX PYyce 13 MPUTAMaHHUMHU M XapaKTePUCTUKAMHU.

Jlirepartypa:
1.Karanep M.C. — CnpaBounuk 1o BogHsiM pecypcam CCP.—JI. 1955., — 1050 c.
2.Ppiyaros I'.M. O6mas reomopdonorus. — M. 2006., — 416 c. 3. Yanos P.C.
Tunsl  pycloBBIX  MPOLECCOB U MNPUHIUIBL  MOp(OIMHAMUYECKON
kiaccudukanuu peunbix pycen //I'eomopdonorus. 1996, Nel. — C.15-22.
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HPOAB IHTEHCUBHOCTI BEPTUKAJIBHUX PYCJIOBUX
JAE®OPMAIIN B PAZAX BOJAHOCTI HA ITPUKJIAAL p. YK

B.B. Chomeuyvkuii, cmyoenm
Kuiscorkuu nayionanvnuuu ynisepcumem imeni Tapaca [llesuenxa

Bupimenns 6aratb0X NpakTUYHUX BOJAOTOCHOJAPCHKUX 3a/ad, MOB’ A3aHUX
3 mpouecaMu pyciodopmyBaHHS, MOTpeOye TIPYHTOBHOI Ta JAETaIbHOL
00I3HAHOCTI MPO XapakTep W OCOOJMBOCTI TIAPOJOTIYHOTO PEKUMY, a CaMe
pexuMy CTOKYy 1 #oro unukiaigyHocTi. OcobimMBOi yBaru, Mmoa0 JaHOl
npoOiaeMaTHKU, TOTPeOyIOTh PiUKK 3aKaprnaTChKOro PErioHy, MPUKIAA0OM SKUX
€ piuka Y.

[linBuiiena maBoJAKOBa HeOe3MeKa Ta BHCOKAa MIHJIMBICTh CTOKY,
oOcnyroByBaHHsT Ta OYJIIBHMITBO TIAPOTEXHIYHUX CHOPYZ, NPOBEIACHHS
PYCIOPETYIIOI0YUX POOIT 3yYMOBIIOIOTH HEOOXIAHICTH BUBYEHHS PYCIOBUX
nedopmMailiif, a came BepTUKAIBHUX, B 3aJIEKHOCT1 Bijl ITUKJIIYHOCTI KOJUBAHHS
PIYHOTO CTOKY AaHOTO PETIOHY.

JUist MOCHIKEHHS 1HTEHCUBHOCTI BEPTUKAIBHUX PYCIOBUX Aedopmarriil
3aJIeKHO BIJ] BOAHOCTI piukKM OYyJ0 BUALIEHO IUKI BoaHOCTI (1964 — 1995pp),
SAKUW CKIagaeTbes 3 ABoX ¢a3u (tabmuus 1.). Jna mporo Oyno 3acTocoBaHO
METOJI PI3HULIEBUX IHTErpalibHUX KpuBUX. [lepeBara 11boro METOay B TOMY, IO
BIH 3MVIQ/KY€ Mall IMUKIX (1€ HE 3aBa)ka€ BU3HAYaTH OUIBIII 32 TPUBATICTIO
IUKJIM), @ TAKOXX BIH JIJa€ MOXJIMBICTh YITKIIIE, HDK B IHITUX METO/IaX BU3HAYATH
MEX1 IIUKJIIB.

AHani3 BepTUKAIBHUX pYCIOBUX Jaedopmalii OyJo TpoBEAEHO 13
3aCTOCYBaHHAM 3aiexxkHocTi O = f (H), 3B'A30K piBHIB 1 BUTpAT BOAU (KpHUBI
Butpat) Ta Q = f (B/hcep) — 3B’5130K BUTpAT 1 Koedill€eHTa PO3IIACTAHOCTI
pycia. 30UIbIICHHS JaHUX MOKA3HUKIB CBIAYUTH MPO TE, IO BIAOYBAETHCS
aKyMyJIdllisi HAaHOCIB y pycll piukd, a 3MeHIIeHHA — eposis. OiiHka
BEPTUKAIBHUX PYyCIOBHX Jedopmariiii Oyna mpoBeacHa OKpPeMO sl KOXKHOT
BUIUIeHOT (pa3u BogHOCTI (Tabm. 1).

Tabnuus 1 — PesynbraTu oninku ¢yHKU1OHaIBbHUX 3B’ s3K1B Mixk Q=f(H) Ta
Q=f(B/hp) pycna p. Yx

BaraToBonHa aza (1964-1985pp) AT Qpd B
, CM
Xopnapa 10 4
3apiyeBe 28 5
Yxropon -39 7
Qpd

MauoBonHa daza (1985-1995pp) AL on B
Kopuagra 21 6
3apiyeBe -12 -1
Yxropon 18 7
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[Ipu anami3i BepTUKANIBHUX PYCIOBUX Aedopmaliiii mij 4ac MajiOBOJHUX
(a3 3arajoM BIIMIYAEThCSA AKyMYJlisi HaHOCIB y pycial (Tabi. 1), xoda i
Bi0yBanacs HE3HauHa €po3isid Y BEpXHbOMY CTBOp1 — Yk — c. JKopHaBa, 110 €
3aKOHOMIpHUM TiporiecoM. [Ipo 1e cBiguuTH, 1 a”ami3 3MiH KOEQIIIEHTY
PO3IUIACTAHOCTI MOTOKY.

baratoBonna ¢a3za Mae meBHI OCOOJIMBOCTI, BOHA XapaKTEPU3YIOThCS
YaCTUMHM TPOXOJKEHHSMH KaTacTpo(iUHMX NABOAKIB, IO HE MOIJ0 He
BIUIMHYTH Ha JWHaMIKy BEpPTUKAJIbHHX pyciloBux aedopmauiid. Ilig uac
O6aratoBoiHOI (pa3um Ha yciX MocTax BiAOYBaJlOCs aKTHBHE MPOCIIaHHS PIBHIB
BoaM ( -39 cM, moct Yk — M. YKropon).

Jlani  JOCHiIKEHHS MIATBEP/KYIOTBCA aHATI30M 3MIHM  CEPEIHBOTO
JiaMeTpy KpyImHOCT1 HAHOCIB 3 yacoM (puc. 1.).

o0
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o _‘“‘n\

s0 o e
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20 \\“‘

20
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?I E= 1965 1970 1975 1980 1985 1220 1905 2000 2005 2010

P oK

Puc. 1 — YacoBa 3MiHa cepeaHbOrO JiaMeTpy HAHOCIB B pycii

p. YK — M. YKTOpOa

VY GaratoBonHy a3y (piKCyeThcsi 30UIBIICHHS KPYIHOCTI HAHOCIB, a MpHU
MIPOXOJIPKEHH1 MaNOBOJHOT (Da3u — 3MEHIIEHHs. SIK BUJIHO 3 pUC. 1. MOYMHAIOYH
3 1970 mo 1985 pp. cepenniit qilameTp HaHOCIB 30UTbIIKBCS Bil 32 10 81MM, 1110
1 € MATBEpKEHHSAM €epo3ii (po3MHUBY pycna) B 1ei nepioa. [lounnaroun 3 1985
POKY CEepelHiil JiaMeTp HAaHOCIB MOYMHAE 3MEHIIYBATHCS, a MPU JOCITIIKCHH]
IHTEHCUBHOCTI BEpPTUKAJIbHUX PYCIOBUX JAedopMalliii came B Lel mepion
B1I0YBAETHCS aKyMYJISLIsl HAHOCIB B pycii p. Y.

BucHoBKM: npy TOCTIKEHI IUKJITYHOCT1 KOJIMBAHb PIYHOTO CTOKY IS P.
Vox Oylio BUAUICHO IOBHUM LMK, Y SIKOMY BHUSIBICHHI (a3 BOAHOCTI, IO SIKUX
OPOBOAMWIIOCA  JOCHIUKEHHS  IHTEHCHUBHOCTI  BEPTUKAIBHUX  PYCIOBUX
nedopmMariii.

OuIHUBIIM IHTEHCUBHICTh BEPTUKAIBHUX PYCIOBUX AehOopMalliil 3aexHO
Bl ¢a3 BOJHOCTI MOMiIdeHa 3aKOHOMIPHICTh: mMiAg Yac OaratoBojHOI (a3u
BIIOYBa€EThCS €po3id pycia (OmycKaHHsS pIBHIB Ha MOCTY Yk — M. Ykropon -39
CM, IIPU bOMY 3aKOHOMIPHO 3MIHIOETHCS 1 KOE(DILIEHT PO3IIACTAHOCTI MOTOKY,
(hiKCyeThCS MOro 3MEHIICHHS Ha -7), a Y MaJoOBOJAHY (a3zy — aKymyJsilis Ha
HOCIB B pycii ( BimOynocs migHATTSA piBHIB Ha 18cMm., a moka3nuk B/hcep Ha
nocty Yx — M. Yxkropoa 30ubmuBcs Ha 7). Lle minTBepmkyeThes i
JOCIIPKEHHSIMU 4acOBO1 3MIHU CEPEIHBOT0 JIaMeTPy HAHOCIB B pyclii p. YiK.
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OLIEHKA MOTEHIWAJIBHOM PPO3VMOHHOM OITACHOCTH B
MPEJEJAX BACCEHHA P. CAMAPBI

0.A. Tumuenko, /. A. Jloseanenko, cm. npenooasamers
J[nenponemposckuii Hayuonanvhsiil yHusepcumem umenu Onecs I onuapa

[IpoOnema oxpaHbl MOYB OT IPO3UM OCTAETCS HAMOOJIee aKTyaJlbHOM JJIsi
CTEMHBIX paloOHOB YKpauHbI, UYTO CBSI3aHHO C BBICOKUM YPOBHEM
CEIbCKOXO3IMCTBEHHOW OCBOCHHOCTH TEPPUTOPUU. Tak d3POJUPOBAHHBIC
TPYHTBI, PACTOJIOKEHHBIE Ha CKJIOHAX pPa3HOW KPYTU3HBI U MPOTKEHHOCTH,
pasHeix GOpM U  IKCHO3UIMKA  3aHuUMalT 36,6%, B TOM  YHCIE
cnabospoaupoBanHbie — 27,3%, cpeliHe- U CUIIBHOAPOANpPOBaHHBIE — 9,3% .

Ha ceromnsmiHuit MOMEHT CYIIECTBYET MHOMKECTBO METOIUK, 10 KOTOPHIM
MPOBOJMISITCSL pacueThl CMbIBA TOYBEHHOTO TOKpoBa. I[Ipu »sToM HambOoiee
pacIpOCTpaHEHHBIMU  SIBIISIOTCS YHHUBEPCAJbHBIE YPaBHEHHUS TOTEPh ITOYBHI
(USLE).

B mensx ganHoro mcciaenoBaHus OblIa HMCIOJb30BaHa Metoauka RUSLE,
TaKk Kak oHa Oojiee mMpocTa B pacuerax U 0ojiee MOJHO YYUTHIBAET (PaKTOPHI
JIOKJIEBOM DPO3HH.

OOt BUJ YHUBEPCAIBHOTO YpPaBHEHUS TOTEPU TIOYBBI BBITJISIUT
CJIEIYIOIINM 00pa3oMm:

0=0224RKLSCP

rae Q — moteps MOYBHI B T/Ta 3a TOJ;

R — xommiekcHast XxapakTepUCTHKA SPOIUPYIOIIEH CIIOCOOHOCTH TOMKIS;

K — kxomrmiekcHass XapakTEpUCTHKa CBOMCTB IOYBBI, ONPENCISIONINX €¢
OPO3UMOHHBIE  CBOWCTBAa  (BOJOMPOHHUIIAEMOCTh W MPOTHUBOIPO3UOHHYIO
CTOMKOCTB);

LS — koMmuiekcHas xapakTepucTuka Tornorpadguueckux GakTopoB (IIUHA U
KpYTH3HA CKJIOHOB);

C — KOMIUIEKCHAs XapaKTePUCTHKA BIUSHUS CHUCTEMBbI 3eMJICJICNUs Ha
CMBIB T10YB;

P — xommiekcHas xapakTepucTuka J(P(EKTUBHOCTH  Pa3TMYHBIX
MIPOTHUBOAPO3UOHHBIX MEPOIIPUSITUM.

[IpuBnekaTeIbHOCTh  BBHINIE  yKa3aHHOM MojAenu  OO0yCIIOBJeHa ee
3aBEPIICHHOCTHIO0, OOIMIUPHBIMUA BO3MOXKHOCTSIMU B 00JIACTH TIPOTHO3UPOBAHUS
U TUIAaHUPOBAHUS MPOTHUBOIPO3UOHHBIX MEPOIPHUATUM, TPOCTOTON MPUMEHEHUS
Ha MIpaKTHKE, Xoporiei 00€CTIeYeHHOCTHIO BCIIOMOTaTEJIbHBIM
Ta0yJIMPOBaHHBIM  MaTepuajoM, HEOOXOIUMBIM ISl pacdyeTa 3HAYCHHM
apryMEHTOB MO/ICIIN.

Hapsiny ¢ nocrouHcTBaMu JaHHAs MO 00JIa1aeT U PSAIOM HEJIOCTAaTKOB,
KOTOpPBI€ B OTJAEJIBHBIX CIydasiX MOTYT CTaTh MPUHIIMIUAIBHBIMUA. Tak BO BCeX
BapUalMsIX 3TOW MOJETHU MEXaHWU3M IPoIecCOB (HOPMUPOBAHHUS CTOKA U CMBIBA
MOYBBI HE pacCMaTPUBACTCS.
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B kauecTBe 0OBeKkTa HMccienoBaHus ObLI BbIOpaH OacceitH pexku Camapsl.
Peka Camapa sBiseTcs JIeBbIM NPUTOKOM peku JlHemp, mOpoTekaeT 1o
tepputopun JloHeukoil, XapbkoBckoi U J[HemponeTpoBckoi obnacteld. YcThe
pEKU HaxoJuTCs B mpexenax r. {nemponerpoBcka Ha oTMeTke 51,2 M, HCTOK —
186 m. [lnuHa pexu coctapiseT 324 kM, miomaas 6accerina 22600 KM

Bacceiin p. Camapsl pacnaxan Ha 83%, 1IpyU 3TOM JIECUCTOCTh TEPPUTOPUHN
cocraBnser 1,3%. Haubonee pacnpocTpaHEHHBIMH TPYHTAMH  SIBISIIOTCS
4epHO3EMBI OOBIKHOBEHHBbIE Ha néccax (77,7% wmm 17613 km®). U3 Hux
YepHO3EMbl OOBIKHOBEHHBIE TSKEJIOCYIJIMHUCTBIE W TJIWHUCTBIE 3aHUMAIOT
mromazns 11700 kv’ (51,6%). 1o rpanyIOMETPUYECKOMY COCTaBY MPe0OJIaIatoT
TSOKEJIOCYTJIMHUCTBIE U TJIWMHUCTbIE TpyHThl. B MeHblied  creneHu
pacnpocTpaHeHbl CYTIMHUCTBIC, CyNENIaHble U MelaHble TPYHTHI.

Cornacao HazapoBa I'.B. mpexacrtaBieHHble B Tpenesiax OacceilHa peKu
MOYBbI 00J1aJ1al0T BOJIOIPOYHOM CTPYKTYPOU M XOpoliel BOIONPOHUIIAEMOCThIO
U KaK CIJIEJICTBUE SIBJIAIOTCS 3PO3HMOHHO YCTOWYMBHIMU. B CBsS3uM C Tem, 4TO
3aJlaHHBId ~ PETHOH  XapaKTEepHU3yeTCsl  MHTEHCUBHBIM  HCIOJIb30BaHUEM
MIOYBEHHBIX PECYPCOB B CEILCKOM XO3SIIICTBE 3PO3MOHHAs YCTOMUMBOCTH MOYB
CWIbHO CHHM3UJIACh. B YacTHOCTH, COIJIACHO MNPOCTPAHCTBEHHBIX paCUYETOB,
npou3BeneHHBIX Ha 6a3ze Quantum GIS, ObpUIM MOTYyYEHBI CIEIYIONINUE
PE3YNIbTATHI.

Paiionsl B HauOoONbIIEH CTENEHU MOABEPKEHHBIE IPO3UM HAXOMASTCS Ha
npaBoOEpeKHOM dYacTu OacceifHa: mpaBoOepekbe OacCeHOB peK boubIioit
TepunoBku, Manoit TepnoBku u BsizoBok, 0. UBano-Muxaiinosckasi, 6. bosibiioi
baiipak. CMBIB IpyHTa C yKa3aHHBIX TEPPUTOPUN U3MEHSETCS B Mpeaenax ot 14
1o 50 t/ra*ron. HamMmeHbIInii CMBIB IOUB HAOJIIOAAETCS B TIpejernax OacceifHa
p. Bomubeil u Ha yuactke moiMbl p. Camapsl oT ycTbs p. M. TepHoBka 10
p. b. TeproBka — ot 0,05 no 8 T/ra*rox. HaubGonwiuii CMBIB 1OYB B Npeenax
OacceitHa p. Bomubell xapakTepeH sl NPUPYCIOBBIX YYaCTKOB OCHOBHOI'O
BOZI0TOKA (CKIIOHBI 10 — 12°).

[IpakTuyecku BO BCEX BBISIBIEHHBIX CIy4yasXx MHTEHCHBHOIO CMbIBAa IMOYB
OCHOBHBIMH TPHUYMHAMH SBJSUIMCH: KpyTH3Ha ckioHa (ot 2° mo 27°), crmabo
pa3BuThlii pactutenabHbid MOkpoB (NDVI — 0.18 — 0.32) u monepedHsblid THI
naxotel. [Ipy 3TOM BenMuKMHa CMbIBA TTOYB YBEJIIMYUBAETCS OT HIOHS JI0 aBrycTa.
MakcuMyM BETWYMHBI TPUXOAWICS Ha aBCYCT MECAILl, YTO CBSA3aHO C MEPUOOM
yOOpKHU YypoOskasi 36pHOBBIX KyJIbTYp. MUHMMYM BEJIMYHMHBI CMbIBA XapaKTepeH
st utonst (Qcp=31/ra*ron).

Takum  oOpazoM, 1O  MOJYYEHHBIM  pe3yJbTaTaM,  COTIJIACHO
M.C. Ky3HenoBa OCHOBHas 4acTb TeppuTopun OacceitHa p. Camapsl
cooTBeTcTBYeT [V THIy MECTHOCTM MO MHTEHCHMBHOCTHU 3po3uu. Jlojsi cMbIBa
MaxO0THOT'O TOPU30HTA B cpeliHeM 1o Oacceliny coctapiseT 20 — 30%. Ilpu aTom
3G ()EKTUBHOCTh CYIIECTBYIOUIUX MPOTUBOIPO3UOHHBIX MEPONPUITHI MOMKHO
OLICHUTH KaK CPEIHIOIO.
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JOCIAZKEHHA BIIVIMBY 30HAJIBHUX I ASOHAJIBHUX
YUHHUKIB HA MAKCUMAJIBHUM CTIK BECHSIHOT'O
BOJIONIJLISI B BACEHHI P.JTHICTEP

A.B. Tpackosa, acnipanm, B.A. Osuapyx, x.ceoep.n.,0oy.
OoecbKuti 0epatcasHUll eKON02IYHULL YHIGepcUumem

3a yMmoBaMU OKUBJIICHHS piuku OacediHy JlHICTpa BIAMOBIAHO 110
oporpaiuyHuX 1 KIIMaTUYHUX OCOOJIMBOCTEH AUIATHCS HA TPU OCHOBHI TPYIU:
ripCbKl PIYKH, IO XapaKTePHU3YIOThCA NPOXOKEHHSIM MABOJKIB MPOTITOM
BChOT'O POKY; PIUYKM BUCOYUH 3 BUCOKUM BECHSHUM BOJOMULISAM 1 CEPIEIO JITHIX
JOLIOBUX TABOJIKIB; PIBHMUHHI CTEMOBI PIUKH, L0 XapaKTEPU3YIOThCS BUCOKOIO
XBWJICIO BECHSHOTO BOJOMNUISL 1 HEBETUKUM CTOKOM B PEHITY YAaCTHHY POKY;
HEPIIKO PIYKU TYT MEPECUXaloTh 1 IEPEMEP3at0Th.

AHani3 BIUVIMBY 30HAJbHUX 1 IHTPa30HAJIbHUX YMHHUKIB Ha (POpMyBaHHs
CTOKY BECHSTHOT'O BOJOIULIA MPOBEACHUN MO BChboMy OaceitHy JlHicTpa. 3 1i€ro
METOI0 B pOOOTI BUKOPHUCTOBYBajucsA naHi mo 105 rigponorigHuM mocTtam 3
miamasonoMm mmiom Big 70 mo 43000 km® i 43 METEOPOJIOTIYHUM TOCTaM 3
NepioJIoM CrocTepekeHb Bi 9 10 93 pokis (BukopucToByBanucs AaHi mo 2008p.
BKJIFOYHO).

Ha nmepmiomy etami mo0Oy/noBaHa 3aJIEKHICTh CEPEIHBOTO 0araTOpidHOTO
mapy CTOKY BECHSHOIO BOJOMULIS BiA IIHUPOTH MicieBocTi. Ha HIil d9iTKO
BUJIUISIETHCS TPYIa TOYOK, sIKa BITHOCUTHCS 10 BepXxHbOi KapnaTchkoi yacTuHU
TEPUTOPIi 1 JJII HUX 3aJEKHICTh MPAKTUYHO BIACYTHA. [ns pemtu yacTuHuU
OaceilHy crmocTepiraeTbCsi 30UIBIICHHS IIapy CTOKY 3 MIBAHS Ha MIBHIY 3
koedilieHToM Kopessiii nopsiaka 0,6.

JlocnimKyBanacs TaKoXK 3aJIEKHICTh IApy CTOKY BiJl BUCOTU MicuieBocTi. He
JIUBJISYMCH HA T€, IO 13 30UIBIICHHSIM BHUCOTH PO3KHUJ TOYOK 30UIBIIYETHCS,
Koe(DilIEHT KOpesIii TaKoi 3aJIeXKHOCT1 T0CUTh Bucokuii - 0,93 (puc.1).

Yep, mam
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Puc. 1 — 3anexHicTh cepeHbOrO MIapy CTOKY BECHSHOIO BOAOMULIS Bil
CepeIHbOi BUCOTH BO10300piB B OaceliHi p. JHicTep.
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Hani, 3 ypaxyBaHHSAM OTPHUMAaHOI 3aJI€KHOCTI Bl BUCOTH, 3HAYEHHs LIapy
CTOKY OyJM MpuUBEIEHI 10 €IuHOi YyMOBHOI BucoTH (700M), 1 mpoaHai3oBaHUMN
BIUIUB Ha Y,,, IMPOTH MICIEBOCTI, 3aJIICEHOCTI 1 3200JI04€HOCTI BO10300pIiB. Y

BCIX BHUIAJKaX 3aJI€KHICTh MPAKTUYHO BiCYTHS. B pesynbTari, MOXkHa 3poOUTH
BHCHOBOK, III0 OCHOBHUM UYMHHHMKOM, SIKUMl ICTOTHO BIUIMBAa€ Ha IIap CTOKY
BECHSHOTO BOJONULIA B Oaceiini J{HicTpa, € cepeHs BUCOTa BOI0300PIB.

3 1Hmoro 00Ky, OCHOBHOIO CKJIa/JI0BOI0O BECHSHOI'O CTOKY € MaKCHMallbHi
CHIrO3amacu Ha IOYaTOK BECHSHOTO BOAOMULISA. Y AOCHIIKYyBaHOMY OaceiHi
MPOCTEXKYETHCS YiTKA 3aJIeKHICTh B 30UIBIIICHHI CHIr0O3amnaciB 3 MBAHS HA MIBHIY,
a 3aJIiCeHICTh 30UTbIIYE KUTbKICTh MAKCUMAJIBHUX CHIro3amnaciB Ha 26%.

Takum YUHOM, MpOaHai3yBaBIlIN 0CO0JIMBOCTI dbopmyBaHHS
MaKCHUMaJIbHOT'O CTOKY BECHSHOI'O BOJONULIA B OacelHi JlHICTpa, MOKHA MPUNATH
70 BUCHOBKY, IO METOJWKa, sika pO3pOOJATUMETbCA HJii BChOrO OaceinHy,
MOBUHHA JaBaTH MOXJIUBICTh BECTH PO3PAXYHKU SK IPYHTYIOUUCH Ha JaHl MIPO
MaKCHUMaJlbH1 CHITO3amacH, TakK 1 Ha IIapu CTOKY.

Ha ocHoBI aHanizy cy4acHOro cTaHy B 00J1acTi HOpMYBaHHS XapaKTEPUCTHUK
MaKCHUMAaJIbHOT'O CTOKY PIYOK sIK 0a30Ba peKOMEHIYEThCs (popmyna, IKy MO>KHA
BITHECTU JO0 TUIYy IPAHUYHOI 1HTEHCUBHOCTI. Bin Bimomux ¢opmyn nmoaidoHOTo
TUIYy BOHA BIIPIZHSETHCS THM, IO B Hill peani3yeTbCs HE MOJENb CBOTO POy
«YOPHOTO SIIHUKA» - «OIMaau - PYCIOBHUM CTIK», a ONEpaTOpHa MPUPOJHA CXeMa
TpaHchopMallii «CXUIOBUN MPUIUIUB - PYCIOBUN CTIK.

[IpornoHoBaHa CTPYKTypa TPAaHUYHOI IHTEHCHBHOCTI Ma€ PO3PaXyHKOBUMA
Bua dopmynu (1) y pas3i po3paxyHKy MO MaKCUMaJIbHHMX CHIroszamacax, a0o
BUIISA (2), y pa3l BAKOPUCTaHHS JaHUX MPO LIAPH CTOKY:

[t
9dm =@ %) U(Sm"'x)gF’”;tpa (1)
abo
1
qm:(p % YmgFrﬂ’gﬂ (2)

~( 1 . .
e ¢ % — TpancopMaliiHa QyHKIIis;

1 — Koe(illieHT CTOKY;

S, — MakCHMaJbHI CHIr03amacu A0 M0YaTKy BOJOILILIS;

X — KUIBKICTB OIMAaJiB BIJ 1aTH S, 10 3aKIHYECHHS BOOIIIIIA;
Y, — 1ap CTOKy 3a Iepioj; BOAONuULIsA a00 MaBOJKY;

& — KOE(]ILIEHT PYCII0-3aIUIaBHOIO PETYJIIOBaHHS 1 BOJOOOMIHY.

r — KOeQIlIEHT 3aperyaioBaHHS MaKCUMaJbHOTO CTOKY MPOTOYHUMHU
03epaMu, BOJIONMHUIIIAMH 1 CTABKaAMU;
lp — Koe(IieHT, SKUW CIYXUTh JIsI nepexony Big omopHoi 1%-oi

WMOBIPHOCTI NMEPEBUILEHHS 10 OYyAb-SIKOT 1HIION.

119



PACYETHAA METOANKA MAKCUMAJIBHOI'O CTOKA
JOXIAEBBIX ITABOJIKOB HA PEKAX 3AKAPITATHA

A.C. Xapumonosa acn., H.P. Byuko mae., €./]. 'onuenxo 0.2.H., npog.
Ooecckutl 20cy0apCmeeH bl IKOJOSUYECKUL YHUBEPCUMEem

Tepputopus 3akapnaTbsd OTHOCHUTCS K 30HE pa3BUTON JIMBHEBOM
nesitenbHOCTH. TyT Bcerma ecTh yrpo3a BO3HMKHOBEHHUS KaTacTpO(PUUECKUX
MaBOJAKOB:  HW3-3a TOPHOro penbeda, OOJBIION TYCTOTBI PEUYHOM CETH,
3HAYUTEIBHOTO KOJIMYECTBA OCATKOB.

Becennuii maBo1ok COCTOUT OOBIYHO M3 HECKOJBKUX CIEIYIOUIUX APYT 3a
IpyroM TrpeOHel M JOCTUraeT HAWBBICIIEIO 3HAYEHUS B Hayaie—cepeauHe
MapTa WM 3aTATUBAETCS Ha MPOJIOJKUTENbHOE BpeMs U, TUTAEMbIil BECEHHUMHU
JIOXKIAMU, o0pa3yeT MUK B KOHIE ampesisi — Hadajne Mmas. B mepuon uioHb-
CEHTAOPH MPOXOIUT 10 6-12 T0XKIEBHIX MaBOIKOB.

[laBoaKu SIBISIFOTCS] UCKITIOUUTETBHBIMU 0 CBOEH BEJTMUMHE U CUJIE, HEPEIKO
OHM TIEPEXOJAT B HABOJHEHUS, MPUHOCS OoJbllve pazpyiieHus u oeacteus. Kak
CBHUJICTEJILCTBYIOT XPOHOJIOTH, HamOosiee pa3pylIUTeNIbHbIE UM YacCTHBIC IMABOJKU
Habmoaanch HaunHas ¢ 1946 rona. Tak, B koHue nekaOpst 1947 r. B pe3ynbTare
KaTacTpo()M4YecKoro  MOAbEMa  YpPOBHSA,  BBI3BAHHOIO  CHETOTAsHUEM  C
OJTHOBPEMEHHBIM BBINIAJICHUEM JI0K/EH, YaCTUYHO OBbLIM 3aTOIUIEHBI Topoaa Paxos
u XycT u noiaHocteio T Bunok. IlaBogok 1998 r. (Hos6ps) moaromun 6osee 40
THUC. IOMOB, Pa3pyIICHbI U MOBPEXKICHBI BOJO3AIMTHBIC TUIOTHHBI, aBTOMOOUJIbHBIE
Tpacchbl, MOCTHI M xene3Has jgopora. [laBogok 2001 1. (MapT) MmpeBBICKI MaBOJOK
1998 r. Ha 1,5-2 M. bpulo moaTorieHO 255 HACENEHHBIX ITYHKTA, IOJHOCTBHIO
YHUYTOKEHO OKOJIO 2 ThIC. JIOMOB, HAHECEH OIPOMHBIN YyIIepO CeIbCKOMY
x03sicTBY. Bo Bpems utonbckoro naBojika 2008 roga Ha 3akapnarse 0001LII0CH 03
YeJIOBEYECKUX KEPTB, HO HAHECEHHBIN YIIepO COCTABUI MUJLTUOHBI T'PUBEH.

CoBpeMeHHasi pacueTHO-METoAMYecKas 0a3a XapaKTepPUCTHK MaKCHMAJIbHOTO
CTOKa JIOXKJEBBIX IMABOJKOB B OCHOBHOM OIPAaHUYMBACTCS MOTYIMIIMPUYECKUMU
dbopmynaMu — PEIYKUMOHHOW U TMpPENebHOM HWHTEHCUBHOCTH, KOTOpBIE HE
JOCTAaTOYHO TMPHUCIOCOOJIEHBI K TOPHBIM YCIOBUSAM. Tak Kak YKpauHa ceivac
HAXOJUTCA Ha MOpore pa3pabOTKU HOBOTO HOPMATHBHOTO JOKYMEHTa B 00JacTu
MaKCUMaJIbHOTO CTOKa, BMecTo ycrtapesiiero CHull 2.01.14-83, To Heobxomumo,
MPEXJIe BCEro, COCPEIOTOUYMTCS HAa HEKOTOPBHIX MNPUHLMIHUAIBHBIX — BOMPOCAX,
KOTOpbIE KacaloTCsl TAKMX BAXKHBIX PACUETHBIX XapAKTEPHUCTHUK, KaK CIOM CTOKAa U
MPOIOJKUTENBHOCTh TIPUTOKA BOJIbI CO CKJIOHOB B PYCIIOBYIO C€Th, KOTOpPBHIE B
CBOIO OuYE€pelb Jal0T BO3MOXHOCTb ONPEAEIUTh SKCTpEMajbHbIE MOAYJIU
CKJIOHOBOT'O TIPUTOKA.

Haubonee nmepcneKTHUBHOM A pacyeTa MaKCUMaJIbHOIO CTOKa SIBIISETCS
dbopmyna orepaTopHOTO TUMA!

t
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1€ g, - MAKCUMAJIbHBIM MOYJIb CTOKA; &5 - KO3 (MUIIMEHT PYCIO-MOMMEHHOTO

t
peryimpoBanust; \¥( % ) - TpaHchopMmaloHHas (DYHKIWMS pacIulaCThIBAHHUS
0

IMMaBOAOYHBIX BOJIH IIOA BJIMSITHUCM PYCIIOBOI'O ,Z[O6€F8,HI/I$I.
HOTeHI_[I/Ia.TIBHO-BBICOKI/Ie MOAYJIM CKIIOHOBOT'O IIPUTOKA q,’n PCKOMCHAYCTCA

OIPEIENATH [0 YPABHEHUIO:

' n+11
9m = o tmo (2)
n T,
n+1 .
rae - K03(pGUIMEHT BPEMEHHOW HEPABHOMEPHOCTH CKJIOHOBOTO
n

IMPpUTOKA B PYCIOBYIO CCTh, TO - IPOAOJDKUTCIBHOCTD CKJIOHOBOTO ITPUTOKA, Ym -

CJIOM CTOKAa 3a IIaBOJIOK.

[lpn peammzarmu (2) 1 pacyeTa XapaKTePHCTUK MaKCHMAJIBHOTO CTOKA PEK
3akapraTbsi ObUIM KCIOJNB30BaHBI JaHHbIE TO 43 THIPOJIOTMYECKAM TOCTaM ¢
niepruoaaMu HabmoneHuii ot 23 10 55 net (10 2000 r., BKIFOUUTENIBHO).

PacueTHble ciiou cToka Y),, MOIy4deHbl B pe3yJbTaTe CTaTo0pabOTKU BPEMEHHBIX

psanoB U m3Mensiercst or 88 g0 294 mm. Ilpu 0000IIEHHN WX TIO TEPPUTOPHUU
YUUTHIBAETCS BIMSHUE BBICOTHOIO M TreorpaMyecKkoro TMOJIOKEHUS BOJIOCOOPOB.
BnvsHus 3a7€C€HHOCTM Ha CJIOM CTOKA HE BBIABICHO. YCTAHOBJIEHO, YTO C
YBEIIMYEHUEM BBICOTBI YBEJIMUMBACTCA U V)0, ,

ITosTOMy cion cTOoKa ObLIM MPHUBEAEHBI K OJJHOM YCIOBHOM BbICOTE (H,=1000 M)
U IIOCTaBlIEHbl B 3aBUCUMOCTb OT TI'€OMETPUYECKUX LEHTPOB BogocOopoB. C
yBenmudeHueM UpoTsI (Yo, ) ;7-1000 YMEHBIIAETCS, @ 3TO CTaJ0 OCHOBAHHUEM JUIA

KapTUpOBaHUs 3TOM Benn4rHbL. Cion cToka m3MeHsrorest ot 150 1o 350 mwm.
KoaguimeHT BpeMeHHOW HEpaBHOMEPHOCTH CKJIOHOBOTO mputoka (n+1)/n

orpeaessuics yepe3 KodppUuimeHT HepaBHOMEPHOCTH PYCIIOBOTo cTtoka (m +1)/m - ¢
noMoteto 3aBucumoctd (m +1)/m = f(lg(F +1)). YcraHoBneHo, 4To ISl peK
3akapnatbs KO3 PUIEHT HepaBHOMEPHOCTH CKIIOHOBOTO cTOKa (7 + 1)/ n paBen 8,7.

O0o001IeHre MPOIOIKUTEIBHOCTH CKIIOHOBOTO TPUTOKA 7)) MPOW3BOAMIACH C
y4EeTOM BIMSHUS 3aJIE€CEHHOCTH, BBICOTHOTO M IIMPOTHOIO MOJOXKEHUSI BOJOCOOPOB.
BeicoTHOE NON0KEHNE HE BIUSIET HA 1)), B TO BpEMs KaK IIIMPOTHOE MOJI0KEHUE UMEET
3HAYUTEIIbHOE BIMSHUE HA 3Ty BennuuHy. [IpuBenennele 3HaueHus 7y K OJHOM
mmpoTre ObUTM TIOCTaBJICHbl B 3aBUCHMMOCTh OT 3aJIECEHHOCTH BOAOCOOpOB B
pe3yJbTare 4ero norydeH ko3 UIMEeHT BIUSHUS 3a71eCEHHOCTH Ha T

Iocrne ucKITroueHNs BIUSHUS 3aJIECEHHOCTH Ha MPOIOJHKUTEIBHOCTh CKIIOHOBOTO
NPUTOKA, 3HaueHue 1) ObUTH KapTUpOBaHbL. 1y n3MeHsiercst B npezenax ot 40 mo 120
YacoB.

[lonyyeHHble pe3yabTaThl MO XapaKTEPUCTHKaM CKJIOHOBOTO MPHUTOKA ObLIU
WCIIOJIb30BaHbI JII HOPMUPOBAHMS XapaKTEPUCTHK MaKCUMAJIbHOTO CTOKA J0KIEBBIX
MIABOJIKOB HA PeKax 3aKapriaTbsl.
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CEKIIIS Ne 3
METEOPOJIOTTS TA KJIIMATOJIOTTSA
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ESTIMATION OF DAYS WITH THAW IN WINTER PERIOD FOR
REPUBLIC OF MOLDOVA’S TERRITORY

Sirbu Rodica
Institute of Ecology and Geography of the Academy of Sciences of Moldova
Introduction

Days with thaw followed by sudden temperature decreases can be
evaluated, as unfavorable climatic phenomena, during the cold period, because
they influence several components of the environment: buildings, transport,
agriculture, etc.- the agriculture remains the most receptive to this phenomenon.
Determination of thaw periods’ frequency and duration in complex with low
temperatures, can contribute to mitigate with their negative influence.

Work materials and methods

The aim purpose of this work was to study the basic laws of distribution in
time and space of thaw periods. More over, is that information concerning thaw
manifestation in the Republic of Moldova’s territory, represented by
geographical areas is insufficient, and rather does not reflect their current state
during the last decade. Thaw periods as a scientific concept had been discussing
for a long time until a detailed study [2] throughout the ex-Soviet territory. The
first scientific concept of thaw periods is found in V.Dali’s research, in which
they are characterized as “warm weather condition in winter, when are not
condition to freeze, but contrary -to thaw”. In other countries such as England
and France [5], where air temperature passes daily over 0°C during the cold
period, definition of “thaw” is the passage of water (degel) from snow and ice in
liquid, caused by raising air temperature.

In the “Weather Dictionary” [1], “thaw” are considered days when in
winter occurs air temperature increase up to 0°C and higher, based on general
background of negative temperatures, but “thermal limits” of that period are not
indicated. In addition, there is no specification about which temperatures is
spoken: diurnal average, maximum or minimum. There is another determination
of days with thaw, in accordance with it “thaw” is air temperature increase
above 0°C during a constant frosty period.

An ample characterization of “thaw” were carried out on the Eastern
Europe territory, and results can be found in the scientific works [3, 4]. Days
with thaw were considered those, temperature whose was equal or above zero
degrees in one of a series of meteorological observation. This criterion was later
used by several researchers with the exception, that instead of the temperature
recorded at the moment was used its maximum value.

For Republic of Moldova’s winters, thaw periods [1] have been calculated
using all of the above described criteria. The compared temperatures, high
during the day and low- during the night determine diurnal amplitudes. Thus, [4]
in Moldova 70% of cases of days with thaw have amplitude 7°C, and in other
cases, thermal amplitude varies from 4-7°C. Thaw genesis in the Republic of
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Moldova is different (advection, radiative and advection-radiative) and are
conditioned by unstable weather state during the winter season [2]. According
[5] in Republic of Moldova, around 80% of thaw are of advection genesis,
caused by warm air masses moving from the Atlantic Ocean, the Mediterranean
and Black Sea. The most intensive thaws are caused by dynamic cyclones
coming from South-West and South. Comparatively rare, in the Republic of
Moldova are radiative thaws, occurrence of which requires an intense radiation
of the underlying surface during the night hours and during the hours on sunny
days.
Analysis of results

In this work was undertook an attempt to research for evaluation of thaw
periods on physical-geographical regions, the main purpose was to highlight the
spatial distribution and the influence of regional factors on this phenomenon,
using temperature observations that characterize the periods 1961-1997 and
1981-2011 from 17 meteorological stations.

As is shown, longer thaw periods are characteristic for IV and V physical-
geographical regions, where their average is 56-58 days, to North their number
decreases, and in the I physical-geographical region days with thaw are 46-on
average. A decrease in the duration if thaw periods is observed in the central
part of the country, in fact conditioned by higher altitude. At the same time we
note that in the recent years we have observed an increase in the number of days
with thaw from 46 to 49 days in the Northern region and from 58 up to 62 days
in the Southern part of the country, this fact is explained by regional climate
change, which at present is characterized by frequent alternating of cold with
warm periods during the winter.

Variability estimation of thaw periods in temporal aspect allows the
highlighting of certain temporal features of this phenomenon.

Thus, the contemporary period (1980-2011), for the largest part of the
Republic of Moldova’s territory the duration of thaw periods had been increased
by 3-4 days, which in our opinion is very important to take into account when
are estimated winter conditions for vine.

Bibliography:
1. Nedealcov Maria Ion, Conditiile agroclimatice ce caracterizeaza iernarea
simburoaselor in Republica Moldova, PhD thesis in the field of geography,
Chisinau, 2000.
2. Arpoxnumartnyeckue pecypcbl Mongasckor CCP. - JI., I'mnpomereounsnar,
1982.- C. 198.
3. babuuenko B.WM. Pacnpenenenue oTTemeneil Ha TeppUTOpUU Y KpauHbIl //
Tpynst YkpHUI'MUA.- Bein. 33.- 1962. C. 34- 46.
4. KoncrantunoBa T.C. XapaKkTepuCTHKa MOTOABI C MIEPEXOJOM TeMIIEpaTyphl
gepes 0 °C B Monnasuu // TIpo6aemsr reorpagun Monasuu.- Beim. 8.- 1973.
C. 34 -40.
5. Jlacce I'.®@. Knumat Monpnasckoii CCP.- JI. 'magpomereousnar, 1978.- 367c.
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AHAJIN3 BOSMOKHOCTH UCITOJIB3OBAHUA TIOPOJHBIX
OTBAJIOB YI'OJIBHBIX IIAXT TOHBACCA B BETPOOHEPI'ETUKE

B.B. bynauenko
Bocmounoykpaunckuil HayuonanwbHulli yHusepcumem umenu Braoumupa Jlans

ITopoxgubie OTBanbl YroOJNIBHBIX IIAXT, MIMPOKO PAaCIpPOCTPAHEHHBIE Ha
tepputopun Jlyranckoi u JloHeukod oOnactei, SBISIOTCS DKOJIOTHYECKH
OMacHbIMU 00BbeKTaMU. X MOXHO CpaBHUBATH C HEOONBIIMMH «CIISIIIIMMU
ByJIKAHAMH, BBIOpachIBalOUIMMU B aTMochepy NPUMEPHO TOT K€ CIEKTp
BEILIECTB — CEPHYIO KHUCIIOTY, CEPOBOJOPOJ, aMMHUAK, METaH, ABYOKUCH a30Ta,
YIJIEKUCIOTY U YyrapHeld ra3. Bwmecte ¢ mapo-ra3oBbIMH BbIOpOcaMu B
aTMoc(epy U3 TEPPUKOHOB MOTYT IMOMAJaTh JIETYyYHe COCIMHEHUS] TOKCUYHBIX
AJIEMEHTOB — PTYTH, MBILIbBAKA, KAAMUS U JP.

TeppHKOHBI 3aHUMAIOT IIoMaab 10 100000 M” 1 UMeIOT BEICOTY 10 100 M.

B nureparype wumeercs MHOIO pacCyXACHUM O UX IIOJE3HOM
ucrnosnb3oBanuu. CormacHo mareHTy Ykpaunsl HoMep 62077 mpennaraercs
yCTaHABIMBATh Ha BEpPXYIIKaX TEPPUKOHOB BeTpoTypOMHBL. CyTh 3TOro
M300pEeTeHHs 3aKII0YaeTcss B TOM, YTO JUIsl YCTAaHOBJICHHS BETPOTYpPOUHBI
UCIIOJIb3YETCSl BEpXyIIKa Oe31eMCTBYIOINX TEPPUKOHOB, TJI€ BETEpP HMEET
MOIIHBIA  SHEPTrONOTEeHIMAJl W  TEeHepaTop  BbIpabaTbiBaeT  OoJblle
aneKTpodHeprun. KpoMe Toro, mpu 3TOM TEPPUKOH 3aMEHSAET METAUIUYECKYIO
OalllH0, UK YacTh OalllHU BETPOTYPOMHBI. A 3TO SKOHOMUSI METajula U 3aTpat
TpyZAa Ha U3rOTOBJIEHUE OAIIHH.

OnHako B JMTEpaType MPAKTUYECKHM HE BCTPEYAOTCS HMCCIEAOBAHUS IO
CKOPOCTH BETpa Ha TEPPUKOHAX.

Hamu npoBeneHsl 3aMepbl CKOPOCTH BeTpa Ha TUNMUYHOM Mg JlonOacca
TEPPUKOHE C IIOMOIIBI PYYHOI'0O aHEMOMETpA Ha BEPIIMHE M CKJIOHAX Pa3HbIX
JKCIO3UIMKA. Bce  IonydeHHble  JaHHbIE  COOTBETCTBYIOT  KPUTEPUIM
OJTHOPOJHOCTH.

[Ipy cpaBHEHUH CKOPOCTH BETpa Ha BEPIIMHE U CKIOHAX MEXAY COO0Oii
BBIICHEHO, YTO IIPU CEBEPHOM HAIPABIICHUM BETpA CYIIECTBEHHAas pa3HULIA
HAOJII0JAeTCsl TOJIBKO MEXYy CKOpPOCTBIO BETpa Ha BEPXYIIKE, IMOCPEIUHE U
BHU3Y I0)KHOI'O CKJIOHA.

JlJ1st ©ICIONIb30BaHUS BETPOT€HEPATOPOB HA TEPPUKOHAX HEOOXOIUM aHAIIN3
IIOBTOPSIEMOCTH BETPOB pa3HbIX HalpaBieHud. [1o Mereoctanuusam Jlyranckou
00JIacTH TIOJyYEHbl apXHUBHbIE JaHHbIE 3a rojl, cocTaBieH rpaduk (puc. 1) u
BBISIBJIEHBI IIPe00IIa1atolie HaMpaBieHUsl BeTpa JJis KaXKI0W U3 METEOCTAHIIMMI
Y IPUJIETAIOLIEr0 K HEN PEruoHa.

[lo nanubiM Jlyranckoi mereocTaHnuu Ha rpaduke (puc. 1) BUIHO, YTO
npeo0iaaloMMi B PETUOHE SBISIOTCS BOCTOYHBIE BeTpbl. C MOMOIIBIO
nporpammbl Google Earth mo kocmuyeckum cHUMKaM Obl1a OmNpe/iesieHa BbICOTa
HaJl ypOBHEM MOPS IOJAHOKHUS 42 TEPPUKOHOB.
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[Tockonbky JloHOacc xapakTepu3yeTcs CHIIBLHOIEPECEUCHHBIM pebedoM,
MOPOJIHbIE OTBAJIBl Yallle BCErO PACIHOJIOKEHbI Ha OaJOYHBIX CKJIOHAX
Pa3IUYHBIX SKCITO3UITUH.

JIJ1s1 OTIEHKH «BBITOJIBI» PACTIONIONKEHUS KaXKI0T0 U3 TEPPUKOHOB HAMH OBLIT
MPEJIOKEH U PacCUMTaH IOKa3aTeslb, W3MeHstonmics oT 1 g0 5 GamioB (B
CTOpOHY TMOBBIIIEHUs] KadecTBa). [lpu coBmageHun pymMOOB HampaBICHUS
npeobJialaloIero BeTpa M AKCHO3UIIMHM CKJIOHA, HAa KOTOPOM PacCIONIOXKEH
TEPPUKOH, YTO MMEET MECTO Ha HAaBETPEHOM CKJIOHE, PacIojoKeHHE OTBayia
ornleHuBaercsi B 5 OamioB. [Ipu TONHONW TPOTHBOMOJIONKHOCTH PyMOOB
pacIioNIOKeHHE OIICHUBaeTcsl OJHUM OaioM. [Ipyu meprneHIuKyJIsipHOCTH
pyMOOB oTBaity mpucBanBarTcs 3 Oanna. B aBa Gamia oneHUBaeTCs CUTYyalus,
KOI'Jla Yyroj MEXIy pyMOamu SKCIIO3WMIIMKA W HampaBjieHHsS BeTpa paBHbI 135°.
Ecnu yron pasen 45°, 3to 2 6amia, ecnu 135° — 4 Ganna.

[lonyueHHble  gaHHbIE OBLIM  TPOBEPEHBI HA  OJHOPOJHOCTH U
JIOCTOBEPHOCTh, IMPOU3BEJEH pacueT TEOPETUUYECKUX YacCTOT U CPABHEHHE C
sMIHUpruYecKuMu depe3 y°- [lupcona. B tabn. 1 mokazaHo pacnpenenenue 42
00cIieIOBaHHBIX TEPPUKOHOB IO MIPEJIOKESHHON IIKAJIE.

Tabmuuna 1 — Onenka 3()(PEKTUBHOCTH PACMIOJIOXKEHUS TEPPUKOHOB Ha
CKJIOHaX

Pym6 B KonuuectBo
o apHaHThI
[Ipeobnagarommii | HampaBlCHUS, Yron mexny TEPPUKOHOB
SKCITO3HUIIUH bann
BeTep, pyMo B KOTOPOM CKIOHA HaTpaBICHUSIMH wr o
JyeT BeTep ’
B 3 3 0° 1 20 47,62
B 3 103, C3 45°, 45° 2 3 7,14
B 3 10, C 90°, 90° 3 9 21,43
B 3 IOB,CB 135, 135° 4 4 9,52
B 3 B 180° 5 6 | 14,29

[lony4yeHHble pe3ynbTaThl IMO3BOJSAIOT Oo0Jee BEPHO BBHIOMPATH
pa3MellleHUs Ha UX BEPILIMHE BETPOTYPOUH.

OTBaJbl JJIA
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HEPABHOMEPHOCTbD PACITPEJAEJIEHUA OCAKOB 110
TEPPUTOPUU YKPAUHBI B XX-XXI BB.

E.B. Bvuuukeapkosa, E.H. Bockpecenckas, 0.2eo2e.Hayx.
Mopckoui euopoguzuueckuii uncmumym HAH Ykpaunwi, Cesacmonons

ATMocdepHbIe 0CaIKU — OAMH U3 BAXKHEUIIMX 3JIEMEHTOB OOpaTHOU CBS3H
KJIIMMaTUYECKOM cHCTeMbl. AHAJIU3 W MPOTHO3 KOJIMYECTBA M MHTEHCHUBHOCTH
OCaJIKOB OTHOCATCS K aKTyaJbHbIM COBPEMEHHBIM Mpo0iiemMaMm, OT pelIeHUus
KOTOpBIX 3aBUCUT YCTOMYMBOE pa3BUTUE pPEeruoHoB. llpu »ToM cepbe3HOE
BHUMaHHE B UX UCCIEIOBAHUU YAENSEeTCS MIPOCTPAHCTBEHHO-BPEMEHHOM
HEPaBHOMEPHOCTU BBIMAJCHHUS OCAJKOB C AaKIEHTOM Ha JKCTpeMajbHbIE
CUTyallUd C YYe€TOM UX CE30HHOI0 pachpeleleHuss ¥ HHU3KOYaCTOTHOU
M3MEHYUBOCTU. B cBOIO ouepenb, OTMEUEHHAs: HEPABHOMEPHOCTh 00YCIIOBIICHA
KaK KpYIMHOMACIITaOHBIMU TMpolleccaMu B TJIOOAIbHON  KIMMaTHYECKOM
CUCTEME, TaK U MECTHBIMH (PU3UKO-TeorpauuecKUMU YCIOBUIMH.

Heabro Hacrosimeil paboOThl SBISETCS U3YYEHHE HEPABHOMEPHOCTH
pacupeseNieHuss  MHTEHCHUBHBIX  OCaJKOB IO  TEPPUTOPUHM Y KpauHBI,
BKJIIOYAIOIIIEE OLEHKY BKJIa/la MHTEHCUBHBIX OCAJIKOB B UX 00Ilee KOJIUYECTBO,
aHanM3 JIMHEWHBIX TPEHIOB W  HU3KOYACTOTHOM M3MEHUYMBOCTU DTOMU
XapaKTePUCTUKH.

JlanHble 1 MeToAMKa. B Hacrosimel paboTe UCTONb30BaHbI €KEJHEBHbBIE
JaHHBIE CPOYHBIX HaOmoAeHuil ['mapomerciayxObl YKpauHbl 32 OcagKamu s
19 cranmuii: Ackanusgs Hopa, Bunnuma, I'enmueck, JleOanbiieBo, M3mawnn,
Kepub, Kues, Jlyonwi, Jlyranck, JIsBoB, Opecca, IlonraBa, CeBacTomoJib,
Cumdepononb, Yxkropoa, Peomocusi, XaprkoB, UYepnHosil, IlleneroBka.
MakcumanbHbIN Tepuoi HAOIIOAEHUH SISl HEKOTOPBIX CTaHIMi cocTasisieT 120
net (¢ konua XIX Beka no Hayaino XXI B.).

Jnis pemienust copmMynupoBaHHBIX B paboTe 3ajady C MCIOIb30BAHUEM
CYTOYHBIX CYMM OCaJIKOB BbIOpaHa METOJMKA OLICHKM HMHJIEKCa KOHILIEHTpaluu
ocankoB Cl (unm umupexca [Ixunu). boinee moapoOHO MeTOaMKa ONMUcaHa B
pabote [1]. Munexc CI 0OBIYHO HCMOIB3YETCS B YKOHOMHUKE KaK IMOKa3aTellb
XapaKTEpU3YIOIIMI HEPAaBEHCTBO JOXONOB HaceneHus [2]. B Hamem ciydae
OoJbIIMe 3HAYEHUSI UHJEKCA KOHLIEHTPAIlMU COOTBETCTBYIOT OOJIbLIEMY BKIAAy
MHTEHCUBHBIX OCaJIKOB B UX o0I1ee KonnuecTBo. [loMUMO yKa3aHHOW METOJUKH
pacyeTbl U aHaJIU3 MPOBOJUIICS C MOMOIIBIO CTaHAAPTHBIX CTATUCTUYECKUX
METO/IOB.

Pe3yabTaTthl U o0cyxkaenune. Jlyig aHaiu3a HEPAaBHOMEPHOCTH CYTOUHBIX
CYMM OCaJIKOB JJIsi BCEX CTaHLMKA ObLI pacCUMTaH MHIAEKC KOHIICHTPALMH JJIs
kaxaoro roga. [lonydeno, uro cpennue Bennuunbl uHAekca Cl 3a uccnenyemsiii
nepuoa Haxonxiarcs B npenenax or 0,59 po 0,64. Ilpm 3TOM OTMEUEHO
yBEJIMUEHHUE BEJIMYMHBI MHJEKCA C CEBepo-3amajia U CEeBEepO-BOCTOKA Ha IOT
CTpaHbl, IOCTUTAIOIIee MAaKCUMyMa Ha TPUMOPCKHUX CTAaHIUAX ora Y KpauHbl.
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AHanu3 JUHEHHBIX TPEHJIOB MOKa3all pa3inyue WX 3HAKOB IO TEPPUTOPUU
Ykpaunsl. [ Oonblneil 4acTH TEPPUTOPUU TPEHJ HUMEET OTPHUIIATEIIbHBIC
3HAYCHUS, B TO BPeMs KakK MOJIOKUTEIbHbIE TPEH bl HAOIIOAI0TCS Ha FOXKHBIX
crannusax, Bkiaodas CesepHoe [Ipuuepnomopnre u KpoiM. [Ipumep nuneitHoro
tpenaa 1 Cumdeponons npusesieH Ha puc.l. OueHeHa 3HaUUMOCTh TPEHIOB

Bo BpeMeHHOM XoJe HHAEKCAa KOHILEHTpPAIlMU B TEPUOA HAOIIOICHUIMA
OoOHapy»XeHbl KBa3UIEpUuoAHYecKue Kojebanus. [l TOW ke CTaHIUU
Cumdeponosib Takue KojaeOaHUs BUIHBI Ha TpaduKe pacrpeneseHus UHICKCa
CI mo rogam (puc.1l). Ormeuen Bo3pactanue Cl B mepuoa ¢ 1920-x mo 1940-x
rr., noHwkenue 10 1980 r., a 3atem BHOBBL pocta CI, mpomoimkaromuiica a0
HacTosiero BpemeHu. [lokazaHo, 4To HM3KOYACTOTHBIE KojebaHus okoso 70
JIET XapaKTepHbl BpEMEHHOMY X0y MHJIEKCa JIJIsl BCEX CTAHIIMM.

WHpekec Cl
CpegHun Cl

Cumdcepononb

0,75

= = [lonnHomuaneHbein (MHaekc Cl)
= = = JlnHenHbii (MHpekc Cl)

0,7 |

0,65 |

06 |

Unpekc Cl

0,55 |

0,5

1880 1900 1920 1940 1960 1980 2000
Foabl

Puc. 1 — BpemenHoii xoi wWHIEKca KOHICHTPAIMM JJs CTaHIUU
Cumdepornonb

Takum oOpa3zoMm, aHalW3 HEPABHOMEPHOCTH pACHPEEICHUS CYTOUYHBIX
OCaJIKOB MO TeppUTOpUM YKpauHbl 3a nocieanue 100 yer mokasan, 4to s
IO’)KHBIX CTaHIIMHI CTpaHbl XapaKTepeH OOJIbIINIA BKJIaJ WHTEHCHUBHBIX OCA/IKOB B
ux obmee konuuectBo. [lpu 3TOM oOTMeueHa TeHACHIMS K HEOOJBIIOMY
YMEHBIIECHNIO BKJIaJa UHTEHCUBHBIX OCAaJIKOB B CYMMApHBbIE OCaJKH MO Y KpauHe
3a ucKiroueHueM A30B0 — UEepHOMOPCKOTO permoHa, a Takke KBa3UCEMHJIECS-
TUIeTHUE KoyieOaHus wuHaekca JKMHM, KOTOpble OOYCIOBJIEHBI BIHUSHUEM
MPOLIECCOB B3aUMOIeUcTBUS aTMocdepbl U okeaHa CeBepHON ATIIaHTHUKH.

Jluteparypa:
1. Bockpecenckas  E.H., BpuuksapkoBa E.B.  IIpoctpaHcTBEeHHOE
pacrpenesieHue WHIEKCa KOHILICHTPALlMU CYTOYHBIX OCAJAKOB II0 TEPPUTOPUU
Ykpaunsl //CuctemMbl KOHTPOJsL OKpykaromiei cpensl /CO. Hayd. tp. HAH
VYkpaunsl, MI'U. — CeBactononb. — 2011 — Beimmyck 15. — C. 235 —239.
2. 'anpniepun B.M., I'anbniepun B.B. 50 nekuuii mo MUKpOIKOHOMHUKE
(economicus.ru).
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AHAJII3 JOUIJIBHOCTI BUKOPUCTAHHS PETTOHAJIBHUX
KJIIMATUYHUX MOJEJIEHA 1JISI IPOTHO3Y TEMIIEPATYPH
MMOBITPS HA TEPUTOPII YKPAITHU

1 2 1
H.B. I'namriwox', JI.B. Ilanamapuyx”, C.B. Kpaxoeécvka
)i . o . .. . o .
Yrpaincokuii nayko6o-0ocnioHutl 2iopomemeopono2iuHuLl IHCMmumym
2 . o . . . . .
Kuiscoruii nayionanvnuil ynieepcumem imeni Tapaca lllesuenka

JlocmipKeHHs 3aKOHOMIPHOCTEHN KIIIMAaTUYHOT CUCTEMH Ta 11 3MIH MOKa3aJlu,
[0 MpolecH TI00albHUX 3MIH KIIMAary BIIOYBAalOTbCA Ha IJIAHETI JOCUTH
HEOAHOPIAHO. (OCHOBHUM  IHCTPYMEHTOM JUIsi BHUBUYEHHS PETiOHATbHUX
KJIIMaTUYHUX 3MIH B CY4YacHIM KJIIMATOJIOT11 € YNCETbHI KIIIMAaTUYH1 MOJIEIIL.

[IpoBenenuii aHami3 JiTepaTypHUX Ta IHIIMX JDKEped M OL[IHKH
MO>KJIMBOCTI 3aCTOCYBAHHS ICHYIOUMX YHCENbHUX KIIMATHYHUX MOJENeH s
MIPOTrHO3Y MOXJIMBUX 3MIH PErioHaNbHOro KiimaTy Teputopii Ykpainu B XXI
CTOJITTI TMOKa3aB, II0 ONTUMAJIbHUMHU JJI1 3aCTOCYBAaHHS 3 HAYKOBOI Ta
TEXHIYHOI TOUKH 30pY € perioHaIbH1 MOJEI:

REMO (IactutyT meteopoorii Makca-ITnanka, m. 'amOypr, Himeyunna);

RegCM3 (MibxHapoaHuit HeHTp TeopeTudHoi ¢pi3uku, M. Tpiect, ITanis);

HIRHAMS (Jlancekuit Meteoposioriuauit incturyt, Konenrares, Jlanis);

CNRM-RMS5.1 (Mereo-®panc, Tynysa, Opanuis);

SMHIRCA (llIBencbkuii METEOPOJIOTIYHHM 1 TiAPOJOTIYHUN ITHCTHUTYT,

Hoppuenunr, [Beris).

[IpoBeneno Bepudikaiito CepeIHbOMICAYHUX 3HAUYEHb TEeMIEpaTypu
MOBITPSI, OTPUMAHUX 32 JOIIOMOTOI0 OOpaHUX S5-TH pErioHaIbHUX KIIMAaTUYHUX
mozeneir (PKM) eBpomneiicbkoro mpoekty ENSEMBLES nana teputopii
VYkpainu 3a aBa nepioau 1971 — 1990pp. ta 1991 — 2010pp., 1o Oynu oTpuMaHi
B KOHTPOJIbHOMY €KCIIEpUMEHTI 3 MOYAaTKOBUMHU Ta TI'PAHMYHUMHU YMOBaAMH
ERA-40 Ta mepepaxoBaHi y BY3JIM PEryIsIpHOI KOOPJAMHATHOI CITKH 3 KPOKOM
25 kM. O11iHKa Moieliel MPOBOIUIIACS 3a IOMIOMOT0I0 IHTEPIIOJIbOBAHUX Y BY3JIH
CITKM JaHUX CIIOCTEpEeKeHb MeTeopojoriunoi Mepexi E-Obs.  Takox
MIPOAHAJI30BAHO 3MIHM CEPEHIX PIYHUX Ta MICAYHUX TEMIEpaTyp MOBITPS AJIA
JOCIIIPKYBAaHOIO periony Ha aBa MaiOyTHi 20-piuni nepioau 2011 — 2030 pp. Ta
2031 — 2050 pp. 3 BAKOPUCTAHHIM CTATUCTUUYHUX METO/IIB.

Otpumano abcomoTHI moMicsyHl moxubku PKM Tta ix ancamOmio B
po3paxyHKax TeMIlepaTypu TNOBITps BimHOcHO nanux Oa3u E-Obs 3a nBa

nepiogu 1971 — 1990pp. Ta 1991 — 2010pp. y By3nax KOOPAMHATHOI CITKH B
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Mexax Ykpainu (maiixke 1200 By3miB). BusiBieHo, 1o xoua i Bci MoJeni MaloOTh
OJNIM3bKI 10 OAMHMIN KOe(IIEHTH KOpeJAlii PpIYHOTO XOAy TeMIlepaTypu
MOBITPs, ajieé aOCONIOTHI TMOXUOKM MOXYTh OyTH 3HAYHUMHU, OCOOJIHBO
MaKcuMalnbHi1 i Teputopii Ykpainu mist REMO. B Toii jxe yac BU3Ha4Y€HO, 110
Mozenb RCA3 mae HaliMeHIi aOCOMIOTHI MOXUOKM JUIsi YKpaiHM Ta HaWBHUIII
koedimientn kopensuii. Tomy nro PKM MoxxkHa pekoMeHAyBaTH HJisg OI[IHOK
MUHYJIOTO, Cy4aCHOTO Ta MailOyTHbOTrO KJiMary YKpaiHu B 1iioMy. Takox B
3aMpONOHOBAHOMY aHCAaMOJIEBOMY YCEpEeIHEHH1 5-TU Mojenei O0yino OTpuMaHo
CepeJiHI HIOMICSYH1 MOXUOKHM B MEKaxX OJJHOTO Tpajycy.

AHaNI3yI0uu 3MIHU CEPEeIHIX PIYHUX Ta MICSYHUX TEMIIEpaTyp MOBITPS s
JOCIIIPKYBAaHOTO periony Ha jaBa MmaiioytHi 20-piuni nmepiogu 2011-2030pp.,
BUSBIICHO, IO MPAKTUYHO y BCl MICAIl OYIKYIOThCS MIJBUILEHHS TeMIEepaTypH
32 BUHSTKOM JIIOTOTO, O€pe3Hsl Ta KBITHS, KOJHM IPOTHO3YETHCS HABITh JESKE
MOXOJIOJJAHHSI TOPIBHSHO 3 CYYaCHUM TME€pIOJIOM, a 3 JIMIHA JI0 BEPECHS
TeMIiepaTypa MOBITPS NPAKTUYHO 3aJUIIATUMETHCS O€3 3MiH Ha BIAMIHY Bif
HacTynHux 20 pokiB, ToOTO y nepion 2031-2050 pp. MokHa 3p0OUTH BUCHOBOK
PO OJHO3HAYHE IMIJBUILECHHS TEMIIEpaTypu MOBITPA Ha TepUTOpid YKpaiHu y

MaiOyTHHOMY CTOPIYYi, B OCHOBHOMY 32 paxXyHOK 3HA4€Hb XOJOJHOTO NEPIOY.
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BUBYEHHSA BJACTUBOCTEM CHITOBOTI'O IIOKPUBY JJISI
OBCTEXEHHS BIZIBAJIIB BYT'TVIbBHUX IITAXT TA BUSHAUYEHHSA
IX MIKPOKJIIMATAYHWX BJJACTUBOCTEN

0.0. /lopogheesa
CXIOHOYKpaiHCOKULL HAYIOHATLHUL YHIBEpCUMEm
imeni Bonooumupa /lans

st 30epekeHHsT 010JIOTYHOTO PI3HOMAHITTS CTENOBOi 30HUM Ta MOro
MIJBUIIICHHS HEOOXITHO CTBOPIOBATH CIHEIladbHI YMOBH 00 B I[I MPUPOIHO-
KJIIMaTUYHIM 30H1 HAJIBUCOKI KOHLEHTpAIlii MPOMHUCIOBOCTI Ta HACEJIEHHS — 1IE €
Iy’Xke akTyaabHUM. Taki 00'€eKTH, SK TOpPOJAHI1 BIABajJd BYTUIBHUX ILAXT,
IUIAHY€ThCA BKJIIOYATH SIK  BIIHOBJIIOBaJIbHI TepuTopii 10 HarionanbHoi
€KOJIOTTYHOT MEpEexI.

VYV 3B’SM3Ky 3 LIMM AakTyaJdbHUM € THTAHHS JOCHIIHPKEHHS Ta OI[IHKH
MOXJIMBOCTI BHUKOPUCTAaHHSA MIKPOKJIIMATHYHUX OCOOJIMBOCTEH MOPOIHUX
BiJIBaJIiB.

Onniero 3 HAWBAXKIIUBIIIUX XapaKTEPUCTUK JaHAMA(Ty B 3MUMOBUN MEP10T
€ BJIACTHUBOCTI CHIFOBOTO IMOKPHBY — HOTO MOTYXHICTh 1 IIUIBHICTH. Big mmx
MOKA3HMKIB 3aJI€XKUTh SIK IITMOMHA MPOMEP3aHHs IPYHTY, TakK 13arac BOJH, KUl
MICTUTBCA B CHITY, SIKUHA y mepioj] BereTaiii pociauH OyAe BIUIMBAaTH Ha ixX
PO3BUTOK.

J1ist mpoBeICHHS CHITOMIPHUX CIIOCTEPEKEHb BUKOPUCTOBYIOTH CHEIlialbH1
MpUJIaJN: KU CHIrOMIpHI Ta cHiromip Barosuii BC-43.

3anucu pe3yabTaTiB CHITOMIPHUX BUMIPIOBaHb HaBE/I€H1 B Ta0uIi 1.

Otpumani JaHi NEpeBIPSIINCh HAMU HAa OJHOPITHICTH Ta JTOCTOBIPHICTD.
[lepeBipka TOCTOBIPHOCTI BHKOHYBAJach 3a JOMOMOrOI0 METOZAa CIPSAMICHUX
niarpam (puc. 1).

25 2
18 A
1,6

1,4 +

1,2 ¢

1
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0 0
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BucoTa CHiroBoro NoKpmey, cm 3anac Boay B CHiroBOMY NOKPHBi, MM

KBaHTuUni, u;

KBaHTuni, y;

0,5

Puc. 1 — I'padiune 300pakeHHs] TIEPEBIPKU JaHUX BUCOTH Ta HILUILHOCTI
CHITOBOI'O MMOKPUBY Ha JIOCTOBIPHICTh
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Ha rpadiky BuaHO, 110 BCl TOYKH JI€XKaTh MOOIMU3Y MPSMOi, TOMY HEMae

MiACTaB BIAKUJIATH TIOTE3y PO HOPMAIBHUMN PO3MOLT OTPUMAHUX JTaHUX.

B tabn. 1 HaBeneHi cepeiHl 3HAUEHHS 3aracy BOAHM B CHITOBOMY IOKPHUBY

Ha MOBEPXH1 JOCIITHOTO BiJIBATY BYT'UIbHOT IIIAXTH.

Tabnuus 1 — CepellHi 3HaUE€HHS 3aMacy BOJIM B CHITOBOMY MOKPUBY, MM

. Bimiik 3a
Bimtik 1o ) . Cran
. ) . .. . |mkanoro | [I[UTbHICTB . :
Miciie 3amipy JIHIAL . 3 [moBepxHi| [IpumiTka
Bar (M) mwriaapal (d), r/em T
(H), cm
ITa 32.4 17,2 0,19 Mep3iaa -
[TaCx 33,0 17,2 0,19 Mep3iaa -
Cx 31,2 15 0,21 Mep3iaa -
Hus [InCx 33.6 17.3 0,19 Mep3na -
BIJIBAILY [n 32.2 17.5 0,18 Mep3na -
1113 31,0 17.4 0,18 Mep3iaa -
3 324 17.3 0,19 Mep3iaa -
[Ta3 314 16,6 0,19 Mep3iaa -
Cepeun ITa 22.0 13,2 0,17 Mep3iaa -
a Cx 20,2 11,7 0,17 Mep3iaa -
BiBaIy IIn 23.6 11,8 0,20 Mep3iaa -
3 24.0 12 0,20 Mep3iaa -
BepxiBKka BigBaily 33,3 11,8 0,14 Mep3iaa -
CepenHe 3HaYCHHS | 29 3 15,08 0,18 -
B mapi cHiry (S.) 2,8
B IIIap1 CHIT'Y, HACUYEHOTO BOJOO (S.;) )
3amac Boau: . ~
B 11api tanoi Boau (S;) -
y KprkaHid Kipii (Sy) -
3aranpHui 3amac BOIU: Sy = SctSetSstSk 2.8

Buxonsum 3 gaHmx TaOIMI[l MOXKHA 3pOOMTH BHCHOBOK IIpO Te€, IO
MaKCHUMaJIbHUM 3amac BOJM 3HAXOAMTHCS Ha IMIBACHHOMY 1 3aXIHOMY CXMJIaX
TEPUKOHY 1, BIITIOBIIHO, MIHIMAJIbHUM 3aImac BOAW Ha cXimHomy cxwmi. i maHi
J03BOJISITH  HaJQJll MPOBOJUTH KOMILIEKCHY OIIHKY MIKPOKIIMATHYHUX
0ocoONMBOCTEW BiABaly, $KI JO3BOJIATH palioOHyBaTH 11 OO’€KTU B IUIAHI
MaiOyTHHOT'O PO3TALIyBaHHS PI3HUX PIAKICHUX POCIMH Ta HAMOUILI MOBHO
BUKOPUCTOBYBATH IITYYHO 3aJICHEHI Ta MPUPOAHO 3apocili MOBEPXHI BiJIBaJiB
BYT'UIBHUX IIaXT B IKOCT1 00’ €KTIB HAIlIOHAJILHOT €KOJIOTTYHOT MEPExXI.

BukopucranHs BiJBajiB B €KOJIOTTYHIN Mepexi CIPUSATUME CTBOPEHHIO
3aXMCHOTO POCJIMHHOT'O TMOKPUBY HA iX MOBEpPXHI Ta ICTOTHOMY 3MEHILIEHHIO
€KOJIOTTYHOI HeOEe3MeKHu IUX 00’ €KTIB.

132



BJIUSAHUE AJIBBE/1IO HA ®OPMHUPOBAHUE
I'OPOACKOI'O OCTPOBA TEILIA

O.P. /lpanuuep, acn,. A.JI. Kazaxog x.g.-m. H.
Ooecckutl 20Cy0apCcmeeH bl IKOJI0SUYECKUL YHUBEPCUMe

B Opecce, kak 1 B Apyrux OOJBIIUX TOpPOJAAX MHpPA, €CTECTBEHHBIC
MOTO/IHBIE YCJIOBUSI B 3HAYUTEIBHOW CTENEHW IOABEPKEHBI BO3JICHUCTBUSIM
caMoro ropojia, 0COOEHHOCTSMH €T0 PACIOJIOKEHUS U 3aCTPOUKH, O0BEKTaMU
XO3MCTBEHHOM  JEATENIbHOCTH. Bcemencrsue  3TOro  BHYTpU — ropoja
bopmupyroTcs MUKPOKJIMMATAYECKUE paznuyus, 00yCJIOBJICHHBIE
BMEIIATEILCTBOM UYE€JIOBEKa B MPUPOIHBIA €CTECTBEHHBIN JIAHAMA(PT, KOTOPHI
OTIPENIEIISIICS XapaKTEePOM MOACTUIIAIONICH TTOBEPXHOCTH U pelibeoM. 3aaHus,
JOpOTH W Jpyrue HWH(PPACTPYKTYpPhl MOCTEIEHHO BBITECHSIOT OTKPBITHIE H
€CTECTBEHHBIE TOBEPXHOCTU, IMOKPBITHIE PACTUTEIBLHOCTHIO. I[loBepxHOCTH,
KOTOpble OBLIM TMPOHUIIAEMBIMH B OOJBIIMHCTBE CJIy4aeB, CTaHOBUTCS
HEMPOHMUIIAEMBIMU M CYXMMHM. Takoe pa3BUTHE TOpPOJOB MPUBOJUT K
(GhOopMUPOBAHUIO TOPOJICKOTO OCTPOBA TEIJIa — SIBJIICHUS, IPU KOTOPOM B TOpO/Ie
HaOII01at0TCsl 00JIee BBICOKHUE TEMIIEPATyphl, YeM B OKPY’KalolIEeH CEeIbCKOM
MECTHOCTH.

Otrcroga  BO3HMKAeT  HayyHas  akTyaJbHOCTh M MpPAKTUYECKas
HEOOXOJUMOCTh B H3YUYECHHHM CTPYKTYphl TOPOJCKOTO OCTpOBa TeIjia, €ro
crienuPpuIecKknux 0COOEHHOCTEN U MIPUYMH, TTO KOTOPHIM OH BO3HUKAET.

Heab pabGotel — 1) u3ydeHHE BO3MYIICHHH B TPEXMEPHBIX TMOJAX
TeMIepaTypsl BO3JyXa HajJ ypOaHW3UPOBAaHHBIMU paloHaAMH, 2) aHau3
BIUAHUS anb0eno Ha (opMHUpOBaHHME OCTpOBa TeIUla HaJ TEPPUTOPUEH,
HauOojiee CWIBHO TIPEOOpa30BAaHHOW AHTPOTIOTCHHOM JEATEIbHOCTBIO -
TOPOJICKOM 3aCTPOMKOM, C TIOMOIIBIO YUCITCHHOTO MOJICIIMPOBAHUA.

UccnenoBanne  mOpoBOAWIOCH C  MOMONIBIO  HETHAPOCTATUUECKOU
Me3oMacitadHoit mogenu MM5v3.7.

[Ipy MHTETpUpPOBAaHUM MOJIEJIM HCIOJIB30BAHO TPEXYPOBHEBOE BIIOKEHUE
CETOK C JIBYCTOPOHHUM B3aumMojeicTBUeM. Tpu MojelbHbIe 00JacTh ObLIU
LEHTPUPOBAHBI OTHOCUTENIBHO TOYKH ¢ KoopauHaTtamu 46,47° c.u1. u 30,75° B.1.
C MPOCTPAHCTBEHHBIM paspeinieHue 9, 3 u 1 kM u 39 ypoBHSIMHU MO BEPTUKAIIHU.
Pacnionoxenue MoaenbHoU o6mactu Ne3 ObulO BHIOPAHO TakK, 4TOOBI J1€TAJIBHO
BOCIIPOM3BECTU COCTOSIHME aTMoc(ephl HajJ ypOaHU3UPOBAHHOU TEPPUTOpHUEH
r.Ozxecca u €€ cenbCKUMU OKPECTHOCTSMM.

UucneHHbsle SKCHEpUMEHTH ObutM BbITONHEHBI st 08-13 mas 2002r.
Bb160op n1aT OCHOBBIBAJICS Ha KPUTEPUHU YCIOBHS MaJOTPAIUECHTHOTO IOJS B
TEUCHUE IHS JJIsI MUHUMHU3ALUU CUHONTUYECKOTO BiusiHUA. Kpurepuamu s
Takoro JHsS ObUIM SICHO€ He0O, HHU3Kas BIAXHOCTh, cjiabas CKOPOCTh U
HEYCTOMYMBOE HAIpaBJICHUE BETpPa, BBICOKOE aTMOC(hEpHOE JaBJICHUE W
TOPU30HTAIBHO-OTHOPOIHOE OJIE€ MPU3EMHON TeMIepaTyphbl BO31yXa.
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IIpun MoznenupoBaHUM NPUMEHSIINCH CIEIYIOIINE CXEMbI TapaMeTPU3ALINN :
cxema biskomapa BBICOKOrO paspelieHus IJis HOTPAHUYHOTO CJOs, CXeMa
RRTM 1ns paavanMOHHBIX IPOLIECCOB, cxema ['pena g KOHBEKTUBHOU
00JJAYHOCTH U MATUCIOWHAS MOJIENb MOYBBI.

Jlist popmMupoBaHus HayaJdbHBIX U TPAHUYHBIX YCIOBUN HMCIOJIb30BAIUCH
nonst pe-aHamm3a ERA40. B kauyecTBe XapakTepUCTHK IMOACTUIAOLIEH
MOBEPXHOCTH NpuMeHsnch nanHble USGS ¢ 24 kaTeropusiMu.

Jlist Toro 4yToObl IPOAHATU3UPOBATh BIUSHUE albOea0 Ha (GOpMUpOBaHHE
OCTpOBa TeIJia HaJ TOPOJOM B XOJE HCCIEIOBaHUS OBLUIO MPOBEJEHO [Ba
YUCJIEHHBIX OJKCIIEPUMEHTA: KOHTPOJBHYIO TIPOTOHKY CO CTaHAAPTHBIMU
3HaUEHUsAMH XapakTepucTuk mnojactuiatomed mnosepxHoctu (CTRL _Al1S) u
MOAU(PUIMPOBAHHYIO TPOTOHKY CO CHHXXEHHBIM 3HA4eHHEM  anb0eno,
coctapuBiuM 10 % (URB_A10).

[lo pe3ynbprataM MOJEIMpOBaHUS ObUT MPOAHATU3UPOBAH CYTOUYHBIM XOJ
TEMIIEPATYPhl BO3JlyXa W HAIPABICHUS BETPA HA BCEX YPOBHSAX IO BBICOTHI
500m. Ocoboe BHHMaHWE VyAEIAJIOCH sA4YeHkaM C  ypOaHU3UPOBAHHOU
MOJICTUJIAIONIEN TOBEpXHOCThI0. [l kaxpaoro cpoka mno ['punBuuy (manee
UTC) Obuin TOCTpOEHBI MOJS  MPOCTPAHCTBEHHOIO  PACTIPOCTPAHECHHUS
TeMIlepaTyphl Bo3ayxa M BeTpa. JlJis TOro 4roObl 0XapaKTepU30BaATh BIIMSHHE
TOPOACKOrO0 OCTpOBa TEIUIA € BBICOTOM HCMOJIb30Bajach MOTEHUIMATIbHAS
TeMIepaTypa.

B xo/ie BbINIOJIHEHHON PabOThI MOTYUYEHBI CIETYIONIUE PE3YIbTaThI:

o CTPYKTypa CMOJEIUPOBAHHBIX M30JMHUNA TeMIEpaTypbl
BO3/lyXa B IIEJIOM MOBTOPSAET CTPYKTYPY H30JUHUU MO (PaKTUYECKUM
JaHHBIM, T.€. MOJEJb CIIOCOOHA COOTBETCTBYIOIIE CMOEIUPOBATH
rOPOACKON OCTPOB TEIIA;

o B MI0JI€ TEMIIEPATYpPbl TEPPUTOPUS TOPOJAA BBITIAIUT Kak
ocTpoB Teria B gHeBHOe Bpems (¢ 05-14 UTC) u kak oCTpOB X0J10/1a B
HouHoe Bpemsi (18-04 UTC);

o BO3MYUICHUS B MOJSX TEMIEPATypbl, COOPMUPOBAHHBIE U3-32
BIUSIHUS YpOAHU3UPOBAHHOM MOJCTUIIAIONIEH MOBEPXHOCTH, HMEIOT
TPEXMEPHYIO CTPYKTYpY. B IHEBHOE BpeMms TEIIOBOE BIMSHHE rOopoja
MOXET PACHPOCTPAHATHCA MO BEPTHKAJIN 10 HECKOJIBKUX COT METPOB,
T.€. IPAKTHYECKHU HA BCIO TOJIILHUHY [TOIPAHUYHOTO CJIOS;

o U3MEHEHHE anb0e0 HaJ ypOaHU3UPOBAHHBIMU
TEPPUTOPUSIMHU TPUBOAUT K 3aMETHBIM HM3MEHEHHMSIM B pailoHax C
OJIHOPOJTHOM TOJICTUJIAIONIEN TOBEPXHOCTbIO, HO 3Ta OCOOEHHOCTh
ciadee MpOoCIeKUBAETCS HA TPAHUIIE B3aUMOICHCTBUS CyIlIa-MOpE.

[IpuBeneHHbIE  BBINIE W KPaTKO  MPOAHAIM3UPOBAHHBIE  JAHHBIC
MOJICJIMPOBAHUS MO3BOJIIIOT YTOUHHUTH PsiJ] MPEACTaBICHUI 00 0COOEHHOCTAX U
3aKOHOMEPHOCTSIX (OPMHUPOBAHMSI BO3MYIIEHUW B TEPMUUYECKOM IIOJI€ Haj
rOpOJIOM.
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TPEHJbI TEMIIEPATYP BO3JIYXA PA3JIMYHBIX KBAHTUJIEN
PACHPEJEJEHHUS IO JAHHBIM MOPCKOM BEPEITOBOM CETH
T'UAPOMETEOPOJIOTTYECKOM CJIYKBEbl YKPAVUHBI

B.Il. Eecmucznees, K.gh.-m.H.
Cesacmononvckas euopomemeopoiocuieckas obcepeamopus

B OonbmimHCTBE CclydaeB, COBPEMEHHBIE HCCIEIOBAHMUS W3MEHUYHUBOCTU
KJIUMaTa CBOASTCA K aHajdu3y HW3MEHEHHHM B  CpPeAHUX  3HAYCHUSX
METEOPOJIOTHYECKNX BeIMYMH. [Ipu ATOM B KIMMATOJIOTHHM IS OIICHKH
KIIMMATHYECKUX TPEHIOB TPAAUIIMOHHO HCIIOIB3YETCS PErPECCUOHHBIN aHau3,
OCHOBaHHBIM Ha MeTojae HauMeHbIMX KBaapatoB (MHK). Ognako B cBs3u ¢
yBEIUYEHUEM B MoCJeHUE JECATUIICTUS YaCTOTBI OTIaCHBIX
TUAPOMETEPOTIOTUYECKUX SIBJICHUMN, CTaja BOBHUKATh HEOOXOJAUMOCTh B OIICHKE
M3MEHYUBOCTU METECOBEJIIMYMH B IPe/esiaX BCETro Juarna3oHa MpUHUMAEeMbIX €10
3HaueHuil. B stom cmeicie mnpumenenue MHK-perpeccuonnoro ananmsa
OKa3bIBACTCSl OTPAHUYCHHBIM, TIOCKOJIbKY HE TIO3BOJISIET  TMOJHOIIEHHO
WCIIOJIB30BaTh MHGOPMAIIUI0 O pacHpeAciCcHUd TOW WM HMHOM BEITMYUHBI.
Kpome toro, MHK-o1ieHKH 4yBCTBUTENIBHBI K CIIy4allHBIM BBIOpOCaM B JaHHBIX.
B paGote [1] ObuT mpeyiokeH HemapaMeTpuyecKuil (KBaHTHUIIBHBIN) METON
PErpecCHOHHOTO aHalin3a, MO3BOJSIOIUMNA TPOBOAUTH OLEHKY MapaMeTpoB
JUHENHOW perpeccuu Uil JI00Or0 U3 KBaHTHIIEH paclpeiesieHHs] 3aBUCUMOM
nepeMeHHoi.  Pe3ynmbpraTr  pacdyera  KBAHTWIBHOM  perpeccud  OOBIYHO
WJLTIOCTPUPYETCS npolecc-auarpaMMon (puc.10), MpeICTaBIISAIONIC |
3aBUCUMOCTh KOX((PUIIMEHTa perpeccur OT BEJIWYMHBI BHIOPAHHOTO KBAaHTUJIS
pacnpeneneHusi. ITOT MeToJa ObUI B3SAT B KayeCTBE OCHOBHOTO PAaCUYETHOTO
METO/Ia B HACTOSIIEH paboTe, 1IeNbl0 KOTOPOH CTaia OleHKa TPEHI0B CYTOUHBIX
TEeMIIEpaTyp BO3/yXa BO BCEM JMANA30HE UX U3MEHUYMBOCTHU: OT MEJAUAHHBIX J0
AKCTPEMAJIbHBIX 3HAUCHUH.

B paGote ucnonb3oBanuch NaHHbIe HaOMOAeHUN 12-TU TOApa3aeneHui
MOpCKoO# GeperoBoii cetu ['uapomerciayx0nl Ykpaunsl 3a nepuos 1936-2010 rr.
Ha nepBom orame pacyeta [ KaxIOro Mecslla MO-OTAEIbHOCTH
dhopmupoBaiach MOroJuyHas BbIOOpPKA CPEAHECYTOUYHBIX TeMIIEpaTyp BO3AyXa
KaKk 23TO TMoKa3aHo Ha pwuc.la. Ha BropoMm »3Tame paccUUTHIBAINCH
KOd(pPUIIMEHTBI perpeccu Ui Ppa3IM4HbBIX KBAHTWJIEH pachpeeseHus
temrepatyp (cm.puc.16). Ha Tperbem »sTame mnpOBOAMIOCH CpaBHEHHE
MECSIYHBIX TpOlleCC-TUarpaMM MEXKIY COOOM Il BBISBICHUS CE30HHBIX
U3MEHEeHU B TpeHJgax Temmeparyp Bo3ayxa (cMm.puc.lB). Ce3oHHOE
pacripesiesieHue  Kod(p(UIIMEHTOB PErpeccud HMMEET YETKO BBIPAKCHHBIC
OCOOCHHOCTH, XapaKTEpHbIE JII BCEX HCCIEAYEMBbIX CTAaHIMH M TIOCTOB.
[Ipex e Bcero, BO BCeX psigax MPOCIEKUBACTCS MOJTOKUTEIIbHBIN TPEHT 3UMHUX
TEeMIIepaTyp, 4YTO COIJIACYETCS C XOPOIIO HM3BECTHBIM (DaKTOM TJI0OAIBHOIO
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IIOTCINNICHUA CO BTOpOﬁ MOJOBHMHBI XX BE€Ka HMEHHO B MCCALbI XOJOAHOTO
MMOJIyroaus.
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Puc. 1 — CnocoObl BHU3YaJbHOTO MIPEICTABICHUS pEe3yJIbTAaTOB

KBAaHTUJILHOTO  PETPECCHOHHOTO aHalu3a Ha MpHUMepe
STHBapCKUX CYTOYHBIX TEMIIEpPATyp BO3ayXa Mo AaHHBIM MI
EBnaropus 3a nepuon 1936-2010 rr.

Kpome Toro, mis wmcciuemyemMoro permoHa TOTEIUICHHE —KJIMMata
MPOSIBIISIETCS] Yepe3 MOBBIIICHUE IHaNa3oHa YKCTPEMaIbHO HU3KUX SHBAPCKUX-
deBpallbCKUX TEMIIEpaTyp M HU3KHX TeMIepaTyp Mapra u ceHTsOps. B
OCTaJIbHBIE YK€ MECAIBI TPEHABl JTHOO HyJEeBbIC, OO CcIad0 OTpUIATEIBHBIC.
JUIs  OTAENBHBIX CTAaHIUH  YKPAaMHCKOTO TIOOEPEKbs  MPOCICKHBACTCS
MOJIOKUTENBHBIN POCT SKCTPEMAIBHO BBICOKHUX aBT'YCTOBCKHX TEMIIEPATYP.

JIOTIOTHUTENIBHO BECh HCCIIENyEeMbId Tepuol ObUT pa30oWT Ha paBHBIC
MOJIMIEPUOABI, IS KOTOPHIX OBUT MPOBEACH aHAJIN3 TEeMIlepaTyp BO3AyXa IIO
yKa3aHHOW BBINIE CXeMe. DTO TMO3BOJHMIO OTCICIUTh M3MEHEHHSI B CTPYKTYpE
KOO(PPUIIMECHTOB PETPECCHH HA NECATUICTHUX-MEXKACCATHICTHIX MacITadax
BPEMCHH.

1. Koenker R., Bassett G. Regression quantiles. — Econometrica, 1978, — V.
46. — P. 33-50.
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BAHK JTAHHBIX MOPCKHUX THAPOMETEOPOJIOTUYECKHX
HABJIIOIEHUNA

B.I1. Eecmucnees, K.¢p.-m.n, *M.I1. Eecmuenees, 0.¢h.-m.H., npogeccop,
B.A. Haymosa, k.2.H.
Cesacmononvckas 2uopomemeopoiocuyeckas obcepsamopus,
*Cesacmononvbckuil HAYUOHAIbHBIL MEeXHUYEeCKUU YHUBepCUmem

ITo nanasiM BeceMupHO MeTeoponornueckoi opraHusanuu 3a nocjeasee
necsiTuieTne OoJblllasg YacTh CTUXUHHBIX O€JICTBUM, BO3HUKAIOUIUX B MUDE,
Oblla CBs3aHAa C METEOPOJIOTMYECKUMU M KIMMAaTH4YEeCKUMHU (akTopaMu
€CTECTBEHHOTO MpoucxoxaeHusi. CoBEpIICHCTBOBAaHME METOAUK IPOTHO3a
OMACHBIX M CTUXUUHBIX SIBJICHUH, CHUXXEHHE COLUAIBbHO-3KOHOMUYECKHUX
PUCKOB OT HX BO3HHUKHOBEHHS M Hay4yHble UCCJIEJOBaHUSI B 00JaCTH
KJIIUMATOJIOTHH TPeOYIOT MpUBJICYCHUSI BCEe OOJBIIEro o0beMa HH(pOpMAIUU O
TUIPOMETEOPOJIOTMUECKUX MapaMeTpax, Kak Ha perMOHAIbHOM YpOBHE, TaK U B
riobasibHOM Macmtabe. B YkpanHe OCHOBHBIM HCTOYHUKOM PErHOHAIBHBIX
TUIPOMETEOPOJIOTUYECKUX ~ JaHHBIX  SIBISIOTCA  MaTepuaibl  PEryJspHBIX
HaOJIOICHUM, MPOBOAMMBIX Ha CETH MOPCKUX OEperoBbIX MOAPa3ACICHUI
['unpometeoponornueckoid  cnyx0bl  Ykpaunbl. [Iporpamma HabGnroaeHU
BKJIIOYaeT B ce0si HaOJIOJEHUs 3a METEOpPOJIOTMYECKUMHU, MOPCKUMHU
TUAPOJIOTHYECKUMH U THJIPOXUMHUYECKUMH 3JIEMEHTaMU, Pe3yIbTaTOM KOTOPBIX
ABIIAIOTCS  KOJIMYECTBEHHBbIE  XapaKTEPUCTHUKUM  MapaMeTpoB, a  Takxke
00s3aTeNbHBINA KOHTPOJIb UX KauecTBa.

Heo0Oxonumoctb 00paboTKu OOJBIINX 00BEMOB JAHHBIX C MPUBJICUYEHUEM B
OTJEIBHBIX CIyYasiX METOJIOB MHOTOMEPHOI'O0 CTATUCTHUYECKOTO aHaju3a — 3TO
3a/laya, KOTopasi JOJKHA PEIIaThCsl HA OCHOBE COBPEMEHHBIX BBIYUCIUTENbHBIX
CPEIICTB U MporpaMMHOro obecrneuenus. OHaKO 3TO BO3MOXKHO IMPHU YCIIOBUU,
YTO PpETPOCIEKTUBHBIE © TEKyIIMEe JaHHbIE T'HAPOMETEOPOIOTMUYECKUX
HaOJIOICHUI HAKaIUIMBAIOTCA B €MHOM (hopMaTe ¢ MCIOJIb30BAHUEM €JIMHBIX
NOoAX0OB M MeTroAauk. Tem He MeHee, Takas 3ajada Obula pellleHa
CeBacTomnosbckoil ruapomeTeoposiornueckoir obcepsaropueit (I'MO) nns
MacCHBOB MOPCKUX T'HPOMETEOPOIOTUYECKUX JaHHBIX.

Ha mnepBom »3Ttame Obut1 pazpaboran komiuiekc mporpaMmm ACCOKA,
MO3BOJISIIOIMN  HaOmogaTensiM  00padaTbiBaTh M HaKalIuBaTh B €IUHOM
dbopmare JaHHbIE TEKYIIMX MOPCKHUX THAPOMETEOPOJIOTHYECKUX (aBT.CB.No
23158), mereoponoruueckux (aBT.cB.Ne 23207), pedyHBIX THAPOJIOTHYECKUX
(aBT.cB.No 23205) W MOpCKUX THAPOXMMHYECKUX HaOmrofAeHnuid (aBT.cB.No
41070). IlporpamMMmHBIH KOMIUIEKC OBLT BHEApPEH W NPHUHIT B KauecTBe
OCHOBHOT'O MHCTpYMEHTa 00pabOTKH JaHHBIX HAOJMIOIEHUN Ha MOAPA3ACICHUSIX
MOpPCKOM OeperoBoil M ruAposorudeckoil cersx ['mapomerciiyxObl YKpauHbI
(Pemienust Hay4yHO-TeXHUYECKOro coBeTa LleHTpanpHONl reodusnueckoit
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obcepatopuu (r.Kues) Nell ot 20.10.1998r. mu Nell ot 20.10.2010r.) u
MOJIYYHJT PACHpPOCTPAaHEHHE Ha METEOPOJIOTMUECKON CETU CTAaHI[MI U TIOCTOB.

Buenpenue cucrem ACCOKA chopmupoBano ycioBus st BTOPOro 3Tana
paboT — co3/laHrue eIMHOro 0aHKa MOPCKUX THIPOMETEOPOIOTMUYECKUX JaHHBIX.
B T'ocymapcTBEHHOM THIPOMETEOPOJIOTMYECKOM apXHUBE JAaHHbIE 32 pPa3HbIC
MEPHUOJIbI JIET XpaHATCA B (hopmaTax, peaJu30BaHHbBIX C UCIIOJIB30BAHUEM MOPOit
HECOTNOCTaBUMOM JIOTUKU XPaHEHUS U MPe/ICTaBICHUSI HH(DOpPMAIIUU: TEKCTOBBIM
— TM-1 (1936-1965rT.), «Bocxoa» (1966-1975rr.); 6unapusie —TMM-1 (1976-
1983rr.), TMC (1984-2011rr.); B dopmare 3IEKTPOHHBIX TaOJNHI] — APXUB
cucteM ACCOKA. Takoil cnoco0® XpaHeHUsi 3aTpyIHSET HCIOJIb30BaHUE
apXuBa, B 3HAYUTEIHHON CTENIEHH YMEHBIIAET CKOPOCTh 0OpaOOTKU JTAHHBIX U B
KauecTBEe aJIbTEPHATUBBI TpeOyeT CcO3MaHus  YHU(PUUIUPOBAHHOM  Oa3bl
TUIPOMETEOPOJIOTHUECKUX JaHHBIX efauHoro ¢opmara. C 3Toil LEIb0 B
Ceactononbekoit 'MO 6pu1a pazpaboTana cTpykTypa 0a3bl JaHHBIX MO BCEM
MOpPCKUM THJIPOMETEOPOJIOTUYECKUM HIIEMEHTaM M CO3JaHO MPOrpaMMHOE
oOecrieueHue, MO3BOJsIONEe (POPMUPOBATH €JIMHBIE HMCTOPUYECKHE PSAbl U3
pPa3HOPOJHBIX apXxuBOB. Pa3paboTku ObUIM TNPUHATHI K HUCIHOJb30BAaHUIO B
['ocynapcTBEHHOM THAPOMETEOPOJIOTHYECKOM apxuBe. B pesynbrate HMKA
IBUKEHUST MOPCKHUX THAPOMETEOPOJIOTHYECKUX  JAaHHBIX MOXET OBITh
MIPE/ICTaBIICH B BUJIE CXEMBI, IPECTaBICHHON Ha puc. 1.

Mopcxkas Geperoeas CeThb CIAHIHI H IOCTOB TunpometdoHn
1 :
| |- % ﬁﬁ@pg __4I\ l ha S ES L
8 aHKR 3anpocbl  \ L : I L
I < notpetutens e e =
I i St ——— _
I d ' 2 rim, rix Mopcxux
H— g AaHHbIe
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Puc. 1 - I_II/IKJI ABWIKCHUA MOPCKUX TUAPOMCTCOPOJIOTHNYCCKUX TAHHBIX.

[IpeumyiecTBa co3gaHHOr0 OaHKAa MOPCKHUX THAPOMETEOPOIOTHYECKUX
OaHHBIX oOueBHAHBI. OH MOXET OBITh HCIIOJNIB30BAaH B TNPOU3BOJCTBEHHBIX
nojpaszieneHusix ['uapomMeTeoposoruuecko ciyxk0bl s (GOpMHUpPOBAHUS B
KpaTyaillliie CpOKM OTYETOB Ha 3ampochkl MOTpeOuTesell, CBOEBPEMEHHOTO
COCTaBJIEHUS 0030poB " AHAJIMTUYECKUX CIIPaBOK o
TUAPOMETEOPOIOTHYECKOMY pexXuMy UYepHoro u A30BCKOrO MOped B
npUOpPEkKHOM 30HE U B MOPCKUX MOpPTax YKpauHbl, OCYIIECTBISTh OOIIUPHBIMA
KOHTPOJIb KadecTBa JaHHBIX HAONIOJCHUI, a TakkKe MPOBOJIUTH HAYYHBIE
UCCJIeI0BaHUs, HalpUMEp, B 00JaCTH KIMMATOJIOTUH.
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BU3HAYEHHS ITPOCTOPOBO-YACOBOI'O PO3IIOALTY MOCYX B
YKPAIHI B PI3HI IEPIOIH

H.C. €Epmonenko, acnipaum, B.M. Xoxnos, 0.2eoep.n.,npod.
OoecbKuti 0epatcasHUll eKON02IYHULL YHIGepcUumem

[locyxa € exonoriyHoro katacTpodoro, sika Bce OUIbIlle MPUBEPTAE yBary
3aXMCHUKIB HABKOJUIIHBOTO CEPEIOBUIIA, METEOPOJIOTiB, T1APOJIOTiB, €KOJIOTIB
Ta IHIIUX BYeHUX. BOHAa BUHUKAa€ MPAKTHUYHO y BCIX KIIMAaTUYHUX 30HAX 1
rOJJOBHUM YHHOM IIOB'A3aHa 31 CKOPOYEHHSIM KUIBKOCTI omnaaiB. Bucoka
TeMmreparypa TIOBITpsl, CHJIbHUNA BIT€p, HHU3bKa BIIHOCHA BOJIOTICTb,
IHTEHCUBHICTh Ta TPHUBAIICTh OMNaJiB IpalOTh ICTOTHY poOJb y (opMyBaHHI
€KCTpEMaIbHO MOCYIUIMBUX YMOB. AJie JIOCTaTHHO Ba)XXKO BHU3HAUUTU Yac
HACTaHHS, CTYIMIHb TSHKKOCTI, TPUBAIICTh Ta YacC 3aKIHYEHHS MOCYXHU, OCKUIBKH
OPUYMHMU 1i BUHUKHEHHA € JAYyXe€ CKIAQJHUMHU 1 3ajJeXarb HE TUIbKH BIJ
aTMoc(epHHX, a W BiJ TiaposioriyHux mpouecis. CiiJl 3a3HAYMTH, HIO MOCyXa
PO3BUBAETHCS JIOCUTh TOBUIHHO, aje y OUIBIIOCTI BUIMAJKIB Ma€ HaWOLIbIITY
TPUBAIICTh, @ B JJAHUW Yac 1 HaMEHIy nependadyBaHICTh cepell YCIX IHIIUX
HeOE3MeYHUX METEOPOJIOTTUHUX SIBUIII.

3MiHM KJIIMaTy € OJHMM 13 (akTopiB, LI0 BIUIMBAIOTh HA YMOBH
BUHUKHEHHS TIOCYX. 3T1IHO 3 pe3ysbTaTaMH JOCHIIKEHHs MIDKypsI0BO1 Ipynu
€KCIIepPTIB MO 3MIHAM KJIIMaTy, IHCTPYMEHTalbHI CIIOCTEPEKEHHS MOKa3yIOTh,
mo 3a ocrtaHHl 157 pokiB Ti0o0anbHAa NpHU3EMHA TeMIlepaTypa MOBITPS
30UTBIINIIACH 3 JIEIKMMU PETrioHaJIbHUMU BIAXUIECHHSAMU. B cepenHboMy 1o Beiid
3eMHIM Kyni norteruiiHHsa B 20 cTopiydi BimOyBanoca B 1Box (azax —y 1910—
1940-x poxax (0,35 °C), 1 Ourbll cuJIbHO, TouwHaroun 3 1970-ux nd0
tenepimuboro vacy (0,55 °C). Ane ciif 3a3Ha4YMTH, IO YMOBU BUHUKHEHHS
MOCYX Y BEJIMKIN Mipi 3ajie)KaTh HE JIMIIE BiJ 3MiH TeMreparypHoro Qony, ane i
BiJl PEKUMY 3BOJIOKEHHS. 30Kpema B JOCHIKEHHSX, [0 3A1MCHIOBAIUCS IS
TepuTOpii YKpaiHu, 3a3Ha4€HO, 110 B OCTaHHI 45 pOKIB CIOCTEPIraeThes
TEHJIEHIIs1 30UIbIIEHHS BOJIOTOCTI IPYHTY B BEPXHbOMY OJHOMETPOBOMY MIapi.
Tomy Oynu 3poOseHi YuceNbHI cripoOu po3pOoOUTH HOBI 1HAEKCH MOCYXU abo
BJIOCKOHQJIUTH 1ICHYIOUH, 5IK1 O MpU 00UYMCIIEHHI NEPIO/IIB MOCYX BPaXOBYBaIH HE
TUIBKM JIaH1 TeMIlepaTypd, a ¥ IHIII METEOpOJIOTIuHI, TiAPOJIOTIUHI Ta
arpoOMEeTEeOpOJIOTIYHI  BETMYMHM Ta TMapaMeTpu. 3 Li€l0 MeTolo OyB
chopMOBaHMI HOBUM I1HIEKC MOCYXH — CTaHAAPTU30BaHUM 1HJEKC OMaaiB Ta
cymapsoro BurnapoByBaHHs (SPEI).

Ingexc SPEI OyB po3paxoBaHuil 3a JaHUMH MPO TeMIlepaTypy MOBITPs Ta
omanu 3 KpokoM citku 0,5° mns yciei 3emHoi kyni 3a nepiog 1901-2006 pp. i
BpaxoBye Mmacmtabu wyacy Bix 1 go 48 wmicauiB. lleir iHmekc €
CTaHJapTU30BAHOI0 BEJIMYMHOIO 1 MOXe OyTH TMOPIBHAHMM 3 aHaJOTTYHUMH
BEJMYMHAMU B PI3HUX MYHKTaX Ta 3a IHIIUNA MPOMIKOK 4acy.

Mertoro 11i€i poOOTH € AOCIIJKEHHS IMPOCTOPOBO-YACOBOTO PO3IMOALTY
EKCTpeMaIbHUX TOCYX JUJISi PI3HUX NEpioJiiB Ta PEriOHIB 3 BUKOPUCTAHHSIM
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CTaHJapTU30BAHOIO 1HJIEKCY OMaJliB Ta CYMAapHOTO BUIapoByBaHHsA. s gaHoi
po6otu Oymnu BuOpani SPEI numie 3a aBa nepiogu — 1901-1930 pp. ta 1976—
2005 pp., 3 macmtabamu vacy 1, 3, 6, 9, 12, 24 wmicsaui s JOEAKUX MICT
VYkpaiHu, 110 3HaX0ASIThCS B PI3HUX PErioHax KpaiHW AJis TOTO, 100 BUSHAYUTH
AK 3MIHIOETBCS MPOCTOPOBO-YACOBUM PO3MOALT EKCTpEMaIbHUX TIOCYX B
VYkpaini B kiH1i 20 cTopiuysi B HOPIBHSIHHI 3 IOYATKOM.

3a pe3ynbraTaMd OOYHUCIICHHS CTaHIApPTH30BAaHOIO IHJEKCY OMajiB Ta
CYMapHOTO BHUIIAPOBYBAaHHS MiJipaxoBaHa KUIbKICTh MICSIIB 3 €KCTPEMAIbHOIO
MoCyxo10 3a TpuAausaTupiuauil nepiogq — 1901-1930 pp., mo OyB noniieHui Ha
AecATUpIUYs  Afs  OUIbII  JETaJbHOTO  aHali3y  MPOCTOPOBO-YaCOBUX
XapaKTePUCTUK MOCYX Ha OLIbII KOPOTKUX MPOMIKKAX Yacy.

BusBneHo, 1m0 MakcuMajibHa KUIBKICTh MICSIIB 3 E€KCTPEMabHOIO
MOCYXOI0 CIIOCTEPITa€ThCsl B MIBJACHHUX Ta LEHTPAJBbHUX OOJACTAX HA BIAMIHY
B/l CXIHUX Ta 3aXiIHUX, J€ ISl KUIbKICTh 3Ha4YHO MeHIIa. [IpakTuyHO B yciX
perioHax HalOUIbIIa KUIBKICTh MICSIIIB 3 €KCTPEMAJIbHOK  IOCYXOIO
peecTpyBanach il Macmtady dacy 24 wicsii. Ciijl TakoXX 3a3HAYUTH, M0
Tpete aecsatupivds, T00To 1921-1930, Gyno HaWOUIBII MOCYUUTMBUM JJIsl BCIX
pEerioHiB, OCKUIbKM camMe Ha Ied mepioj mNpumaaae HaibOuIblIa dYacTka
€KCTPEMAaJIbHO MOCYIUTUBUX MICAIIIB.

[ToniOH1 po3paxyHKH NpOBEEHI IS 111€ OAHOTO TPUILUATUPIYHOTO MEePIOAY
— 19762005 pp. Po3nonin MakcuManbHOI KUTBKOCT1 MICSIIIB 3 €KCTPEMAILHOIO
nocyxoto B niepios 19762005 pp. no teputopii YKpaiHu NPaKTHYHO CIiBHAAA€E
3 TONEpeAHIM JOCHIDKYBAHUM IE€pi0JI0OM; TaKOX MaKCHUMajlbHa KUIBKICTh
BIIMIYA€THCS B IIEHTPAIBHUX Ta MIBJCHHUX paloHaX, a MIHIMAJIbHA — B CX1THUX
Ta 3axigHUX. AJie TOJIOBHA BIAMIHHICTH JAHOTO TEPIOAY MOJATaE y 3HAYHO
MEHIIIH 3araibHii KUIBKOCT1 MICSIIB 3 €KCTPEMATbHOIO TOCYX010. A HailOuIbIIa
KUIBKICTh €KCTPEMaJIbHO TOCYILIMBUX MICSIIIB 3apeecTpoBaHa JJig MaciiTaly
gacy 1 Micsib. BiAMIHHICTE MK IMMU TIEPI0IAMU € JOCUTH BEJTUKOIO 1 CBIIUUTH
PO NepeBakaHHsS B JEKUIbKA pa3iB KUIbKOCTI nmocyx came B 1901-1930 poxax.
[Ipotarom 1976-2005 pp. MakcuManabHa KUIBKICTh MICAIIB 3 €KCTPEMAaJIbHOIO
MOCYXOI0 MPUTIAJIa€ Ha Apyre necarupiyus, Tooto 1986—1995 pp.

Jlist GUIbII J1€TaJbHOTO aHaji3zy OKpeMO MOoOYyJ0BaHI Ta MpOaHaai30BaH1
rpadikd po3MOAULY CTaHAAPTU30BAHOIO IHAEKCY OMNAaJIB Ta CyMapHOro
BUIAPOBYBAHHS B NEPIOJAM JOCHIIKEHHS I PI3HUX paloHIB YKpaiHU s
MacmtabiB vacy 1 Ta 12 wMicdmiB, 10 J03BOJWIO BUSBUTH HaWOUIBII
eKCTpeMalbHI Ta TPUBAJIL MOCYXH OKPEMO ISl KOJKHOT 00J1aCTi 3 3a3HAUCHHAM 1X
MaKCHUMAaJIbHOT IHTEHCUBHOCTI.

TakuM YMHOM, KUIBKICHI PO3PaXyHKH MOKa3ylOTh, YACTOTa BUHUKHEHHS
MOCYX Ta iX TPUBAIICTh OyJia 3HAYHO OLIBIIOI0 HA Mo4aTKy 20 cTopivus, HIK B
KIHI[, @ TBEP/KCHHSI PO 30UIBIIEHHS BOJOTOCTI IPYHTY B OCTaHHI POKH, IO
MOK€ TPHU3BECTH [0 3MEHUIEHHS KUIBKOCTI IMOCYX, MOXE MaTuh MpPaKTUYHE
I TBEPIKEHHS.
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O IIPUPOJIE KBA3HU-35 JETHUX KOJIEFAHUM KJIUMATA

T.C. Kuzaitno, acn., H.C. Cudopenkos, 0. ¢puz.-mam. H., npogh.,
HHI] « UBuB um. B.E. Tauposa»,  MHHUI] Poccuiickou @edepayuu

Jletom 2010 r. B eBpomneiickoit yactu Poccuu 1 BOCTOYHON 4acTu Y KpauHbI
HaOoaach 4Ype3BblYaiHO Kapkas mnoroaa. OHa HaHecna CyIIECTBEHHBIM
yiepd mnpupojie, KUBOTHOMY MHUpPY, HACENEHUI0O W HAPOJHOMY XO34MCTBY B
aTUX parioHax Poccun u YkpauHsl.

AnomanbHas xapa B 2010 r. Obuia BbI3BaHa SABJICHUEM OMeHHMs KOJeOaHMil.
@da3pl COJHEYHOTO TOJOBOT0O KoJeOaHUs TeMIlepaTypbl coBHaiu ¢ (azamu
JYHHBIX HUKIMYECKUX KOJeOaHWH TeMmIepaTyphl, MPOU3OILLIO CIOXKEHUE HX
amMIuMTys. B urTore pesynbTUpylollas aMIUIMTyAa TOJOBBIX KoOJIeOaHUM
TEeMIEepaTyphl BO3JyXa OKa3zajach KatacTpoduuecku 00Jibiiond. UTOOBI MOHSATH
BCE€ 3TO, HAIIOMHUM IPOCThIE MOHATHSI.

Jlynnble  koneOaHMs  aHOMAJIMMl  TeMmepaTypbl  CKJIQJbIBAIOTCS  C
COJIHEYHBIMM HOpPMAaJbHBIMU KOJeOaHHsIMU TeMmrepaTypbl. B pesynbrare
BO3HUKAIOT OmeHHusi TemmepaTypbl. CioxkeHue IBYX KoJIeOaHUN OJMHAKOBOM
aMIUTUTY/IbI, HO C pa3HbIMHU YaCTOTaMH f, U f, NaeT

cos27f,t + cos2nf,t =2cos 2ﬂ(f‘2_ fo) cos 2ﬂ(f‘2+ S

[locnennuit KOCMHYC B MpaBOl YacTH OMMCHIBAET KoJieOaHUE, YacToTa
KOTOpPOrO paBHAa CpeAHEN YacToTe MCXOAHBIX KojeOaHui. IlepBwiii KocHHYC
OMKCHIBAET M3MEHEHHME €ro aMIUIMTYAbl. AMIUIUTYJa HApacTaeT M CHAJaeT C
YABOEHHOM 4acTOTOM (f, — f,), @ HE ¢ 4aCTOTOM (f; — £, )/2, KAK MOYKHO OBLIO ObI
noaymath Ha ocHoBanuu (opmynsl (1). Ilpoucxogur 3T0 mOTOMY, 4YTO
aMIUTUTYJ]a €CThb a0CONIOTHAs BEJIMYMHA OTKJIOHEHHUS OT CPEAHEro 3HayeHUus
paccMaTpUBaeMOU XapaKTePUCTUKH.

PaccmoTpumM, Hampumep, BO3JIEWCTBHE JIYyHHOTO TOJOBOrO  IIMKJa
f,=1/355,12 cyrt. Ha TonoOBBIe KOJIeOaHUs TeMIeparypsl Bo3ayxa f, =365,24
cyT. B atom cnywae (f, +f,)/2=1/360 cyt., a (f,-f,)=1/12869 cyr. = 1/35,2
ner. To ecTh HM3-3a BO3AEUCTBUS JYHHOIO TOJOBOTO IMKJIA HA TOJOBBIC
KojeOaHust ~ TeMmMIeparypbl  WJIH  JIPYTUX  THIPOMETEOPOJIOTMUECKUX
XapaKTepUCTUK BO3HUKAIOT OMEHUS C IEPUOAOM, IPUMEPHO, 35 JIeT.

buenust — 310 nepuoanYEcKOe U3MEHEHHE aMIUIUTYAbl PE3yJIbTUPYIOIIETO
konebanus. Korga ¢aspl xonebaHuil cOBHAAArOT, aMIUIUTYAbl CYMMHUPYEMBIX
KOJeOaHUM CKJIaAbIBAIOTCS, W aMIUIUTYyJa Pe3yIbTUPYIOIIETo KoJieOaHus
CTaHOBHTCSI MaKCUMaJIbHOM. 3aTeM (a3bl KoseOaHuii MOCTENEHHO PacXoIATCs, U
aMIUTUTYJa Pe3yIbTUPYIOLIEro KoJeOaHus yMmMeHblaeTcs. MUHMMalbHOW OHa
CTAHOBHUTCSI, Korja pa3HocTh (a3 gocturaeT 180 °, Tak Kak TOrJa aMILTATYAbI
CYMMHPYEMBIX KOJICOaHUI BRIYUTAIOTCS.

B 1972 r. ¢a3bl COTHEYHOr0 W JIYHHOTO TOJOBBIX KOJEOaHUM COBMaW,
MO3TOMY aMIUIUTYJIbl 3TUX JABYX KOJI€OaHUN CIIOKHWINCh, M aMIUIUTYJa
PE3YJIBTUPYIOLIEro KoJebaHusl JOCTHUrIa MaKCUMalbHOW BelWyuHbL. [losTomy
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geto 1972 r. ObUIO aHOMAJNBHO >KAPKUM, a 3MMa AHOMAJIbHO XOJIOJIHOM.
YMepeHHo jkapkoe Jero Owpuio Takke B 1975 1, 1977 r., 1981 r. B
nocienyronme TroAasl  ¢das3pl  KoJiebaHWM  pacXOoqWIMCh, M aMIUIUTYJa
pe3ynbTHpYIolIero kojedanust ymenoianachk. B 1990 r. paznocts a3 qocruria
180 °, ammnuTyga AOCTUIVIAa MUHHUMAJIbHOTO 3HaueHus. M3-3a 3TOro B KOHIIE
BOCBMUJIECATHIX ~ Hayajge JEBSAHOCTHIX TOJOB JIETHUE CE30HBI  ObUIH
MpOXJIaaHbIMU, a 3uMHUe — TemwibiMU. C 1991 1. mo 2007 r. da3sl konebanuii
CXOAWJIUCh, aMIUIMTyna yBenuuuBainack M B 2007 r. oHa CHOBa JOCTHIJIA
MakcuMmanbHOro 3HaueHus. [loatomy B mepBom necsatuietuu XXI Beka cCHOBa
YYaCTUJIUCh KapKue M 3acyluiuBbie JeTHue ce3onsl (2002 r., 2007 r., 2010 r.,
2011).

B ximmaTonoruu 3ToT 35 NEeTHUM UK KOJIeOaHUN KiIuMaTa U3BECTEH Kak
bpukHepoB mukn nmo umeHn Onyapaa bpuknepa, ommcaBmero ero B 1890 r.
Opnako stor nukan Obul u3BecteH yxke B XVII cromerun, o uem mnmcan
®penuuce bakoH.

Bo3nukaer Bompoc, modyemy bBpuKHEpOB LMK HEUYETKO BBIPAXKEH B
roJIOBBIX KosieOaHusx Temmeparypsl. [louemy mociie kapkoro jiera He BCernaa
HACTYMAeT XOJIOHAs 3UMa, a MOCJIE XOJIOAHON 3UMbI YacTO ObIBAET MPOXJIAJAHOE
neto? Jleno B TOM, 4TO B CIEKTpe aHOMAJIUM TeMIepaTypbl UMeeTCsl OOJbIION
MUK Ha TOJOBHUHE NEpUoJa 3BEKUMU B mapamiakce Jlyner — 206 cyrok. OH
CKJIAJbIBACTCSI C TMOJYTOJIOBBIM COJIHEYHBIM TE€PUOJOM, B pPE3yJbTaTe
BO3HUKAIOT Ouenus ¢ nepuoaom 4,4 roxa (1/182,6-1/206=1/1614cyt=1/4,4 r.). U3-
3a TakuxX OMeHui 35 NeTHUM UMK U3MEHEHUS aMIUTUTYAbI TOA0BOr0 KOIeOaHUs
TeMIIepaTypbl HACTOJILKO 3aTYLIEBBIBAECTCS, YTO CO3JAETCS BIEYATIECHHUE, UYTO
COCEJIHHE HKCTPEMYMBbl TEMIEpaTypbl MEHSAIOTCS clydailHbIM oOpa3zom. Ha
CaMOM >K€ JIeJIe OHU U3MEHSI0TCA ¢ nepuooM 4,4 r. Bo3MoxkHO, U3-3a 00paTHOM
¢da3bl 4,4 neTHEro UMKIA SKCTPEMAJbHO JKapKUMM OKa3aJdUCh JIETHHE CE30HbBI
2010 . 1 2002 r., ame 2007 1.

Kak xe JlyHna — xonoqHoe HeOeCHOe TeJI0 — MOXKET BIHATH HA TEMIIEPATypy
Bo3ayxa? Hama runore3a TakoBa. [IpunuBbBl BIMAIOT Ha BepPTUKAJIbHBIC
JIBUKEHUS BO3yxa U ¢opMHupoBaHue oOnavyHocTH. OTpUllaTeIbHbIE aHOMAIUU
00JaYHOCTH, CPOPMHUPOBAHHBIE JYHHBIM MNPUIMBOM, NPUBOIAT HU3-3a SCHOMU
MOTO/IbI JIETOM K MOJIOKUTEIbHBIM aHOMAJIUSAM TEMIIEPaTyphl BO3yXa, a 3UMOM
— K OTpHUILATENbHBIM (CKJIOHHOCTh K KOHTUHEHTabHOMY KiuMmary). Ilpu
npeoOiaganu OOJAYHOM MOTOJIbl 3HAKKM AHOMAJUN TeMIlepaTyphbl BO3IyXa
U3MEHSIOTCS Ha OOpaTHBIC: JETOM NpeolsiaialoT OTpUllaTeIbHbIE aHOMAJIUHU, a
3UMOM — MOJIOKUTENIbHBIE. TO €CTh MPHU MOJOKUTETLHOM aHOMAIIMU 00JIaYHOCTH
JIETO CTAaHOBUTCS MPOXJIAJHBIM, @ 3UMa — TEIUJION (CKIIOHHOCTh K MOPCKOMY
knuMmary). IlpunuBhable 3¢ dekTsl nmoBTOpsitorca ¢ nepuoaoM 355 cytok. Tak
CJIOEHUE TPAaBUTALUOHHBIX 3 PexToB JIyHbI C paJualliOHHBIMU YCIOBHUSIMHU B
aTMocdepe co3alT KojiebaHue aHOMAJIUM TeMrepaTypbl BO3/lyXa C MEPUOIOM
JyHHOTO Toja (355 cyT) M aMIUITUTYION, 3aBUCAIIECH OT MECTa PaCIOJIOKEHHUS
cTaHiuu. MiIMeHHO T03TOMY B CIIEKTpe aHOMAJIMil TeMIepaTypbl UMEETCs ITUK Ha
nepuone 355 CyToK.
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CYYACHI 3MIHU KOHTUHEHTAJIbHOCTI KJIIMATY YKPAITHU

T.JI. Kacaoxcuk, acn., O.0O. Bpyonescvka, k.2.H., ooy., T.€. [lanosa, k.2.H., Ooy.
Oo0ecbKuti 0epatcasHUll eKON02IYHULL YHIGepcUumem

Metoro focHmiKeHHsT € 3'ACyBaHHsS XapakTepy 3MiH (HampsMKy 1
IHTEHCUBHOCT1) TEMIIEPAaTypHOTO PEXHMY Ha TepUTOpPii YKpaiHU 3a OCTAHHE
CTOpI4Ys; TOCTIIKEHHS 3MIH B pekuMi onajiiB Ha pyoexi XX 1 XXI cr.

3amaui: aHali3 IPOCTOPOBOTO PO3MOAUTY aMILUTITYIU TEMIEPaTypH MOBITPS;
CHIBCTaBJICHHS PEXUMY OMNaAiB OCTAHHBOTO JBAIUATUPIYYS 31 CTAHIAPTHUMHU
KJIIMaTUYHUMU HOpPMamH; BHM3HA4Y€HHS OCOOJIMBOCTEM B pEXHUMI OMNaJiB
KOXXKHOTO 3 jecatupidy Ha Mexi XX 1 XXI CT.; BCTaHOBJEHHsS 3MIH B
KOHTUHEHTAJIBHOCTI KIJIIMAaTy MO JaHUM 3 OMNajiB; BUSIBICHHS TMEBHUX
OCOOJIMBOCTEH pEXUMY 3BOJIOKCHHS 3a JBAAISMTUPIYHUN TIepioJ] Ha Mexi
CTOJIITh, @ TAKOXX aHaJI3 PEXUMY OMNaJIB KOKHOTO JAECATHPIUYS B yKa3aHOMY
nepioi.

Jlist BUpIlIEHHS MUTaHHSA MPO 3MIHU KIIMarty YKpaiHU B3araii i ioro
KOHTUHEHTAJIBHOCTI, B POOOTI TMpOaHAJII30BaHO MPOCTOPOBUN  PO3IMOALT
aMIUTITYId TeMIlepaTypu MOBITPs, sIKI OynM po3paxoBaHi 3a OaraTOpIYHUMU
CepeHIMU JJAaHUMH T10 TEMIEPATypl MOBITPS PI3HUX MEPIOAIB OcepeHEHHS (10 1
miciass 1960 poxky). Po3paxyHku mpoBeaeHi 3a JaHUMU 85 METEeOPOJOTTUHHX
CTaHI[1}i, pIBHOMIPHO pPO3TAIlIOBAaHUX HA TEPUTOPIii Y KpaiHH.

Jlns BU3HAYEHHS TEHICHIIHN, sIKI MaJli MICIle B 3MiHI KUJIBKOCT1 OIajiB 3a
OCTaHHI POKH BIIHOCHO CEPEAHBOrO PiBHS, OyJI0 BUKOPUCTAHO OaraTopiuHi JaHi
6azoBoro nepiogy BcecBitHboi Meteoponoriynoi Opranizamii 1961-1990pp. i
dakTuyHl gaHi 3 omaaiB 15 wmereoposioriyHuX craHmid  Opecbkoi i
MuxkomnaiBcbkoi o0acteit 3a nepion 3 1991 o 2008 poxwu.

Pe3ynpTaTi qOCHIIKEHHS: TOCTIKEHHS 3MIH TEMIIEPATYpHOTO PEXXUMY Ha
TepuTopii  YKpaiHM  OPOTArOM  MHHYJIOrO  CTOJITTS, CBiIyaTh  Mpo
HEOJIHO3HAYHICTh LIUX 3MIH B Pi3HI IOPU POKY 1 B PI3HUX ii perioHax KpaiHu.

Y mpocTopoBOMY pO3MOALTY PIYHOI aMIUIITyAH TEeMIIepaTypu MOBITPA,
B11I0yBa€eThCs 30UTBIICHHS 1i BETMYMHU BiJ] 3aX0/1y Ha CXiJ. AJie B Pi3HI BIAPI3KU
gyacy (mo 1 micas 1960 poky) aMmIunTyau pi3HATBCS 3a BEJIMYMHOIO:
CIIOCTEPIraeThCs MO BCIM TEPUTOPIi 3MEHILIEHHS ii B1Jl MONEPEIHBOTO MEPIOAY 10
HACTYITHOTO OUIbII, HDK Ha 0,5°C ma 3axoni VYkpainu 1 HIX Ha 1,0°C Ha cxoi,
0COOJIMBO TMOMITHI 3MIHU B aMIUIITyJax TeMIEepaTypu MOBITps BiaOyBajIuch B
MBJICHHUX perioHax, Ha 1,5 — 2,00C.

[Ipotarom XX cropiuusi BiAOyBaduCh MOMITHI 3MIHM B PEKMMI OMaJiB Ha
TepuTOpii YKpainu, aje 3 pi3HOIO iX IHTEHCUBHICTIO SIK B OKPEMUX PETi0OHaX, TaK
1 B okpeMi nepioan. OcTaHHE TPU3BOAUTH /10 3MIH B CIIBBIJHOILIECHHI ONajiB
TEIJIOro 1 XOJOJHOIO MepioAiB, HaWOUIBIIOI Ta HaWMEHIIOi iX MICSIYHOT
KUIBKOCTI B poIIi, TOOTO /10 3MiH iX piyHOro xojay. Lle cBiAuuTh Npo 3MeHIIeHHS
KOHTUHEHTAIBHOCT] KJIIMaTy YKpaiHu HanmpukiHii XX cTopiuys, 110 0COOIUBO
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MOMITHO Ha miBAHI YKpainu. B mepiog g0 1965 poky Tinbku miBAEHHI pailoHH
TEPUTOPIi JOCHIPKEHHS BIJHOCWIWCH JI0 HANIBKOHTUHEHTAJIBbHOTO THUIY
kiiMaty. B mepiom micias 1965p., Bxke 3Ha4YHA TEPUTOPIS JTOCTIIKEHHS
MEePEXOIUTh B HAMIBKOHTUHEHTANBHUHN TUN KiiMaty. A Ha Mexi XX 1 XXI crT.
BXKE€ BCA TEPUTOPIS JOCHIKEHHS TEepexXoJuTh B CTaTyC peErioHny 3
HaMlIBKOHTUHEHTAJIbHUM THUNOM  KiiMaty. ToOGTto Ha miBAHI YKpaiHu
CIOCTEPIraJioCh 3MEHILIEHHS] KOHTUHEHTAJILHOCT KIIIMATY.

CrhiBcTaBieHHs OaraTopiyHMX 3HA4YeHb OMNAAIB 3a PpI3HI MNEpIoAH
ocepeHEHHsI B Mexax XX CTONITTS CBiYaTh MPO Te, MO SIK JJIS TEPUTOPIi
Vkpainu, Tak 1 ans paiiony IlpuuopHomop's Oyino mpuTamMaHHE 30UTBIICHHS
PIYHOT KUTBKOCTI OMajiB. 3a JaHUMU APYroi NOJOBUHU XX CTOJITTS BCTAHOBUTH
YITKO BUPaKEHOI TEHJICHIII 3MIH B PEXHMI PIYHUX OMNAJiB HE BAAJIOCH, IO
O0OYMOBJIEHO Pi3HOIO CHPSIMOBAHICTIO I[LOTO MPOLECY HA PI3HUX BIAPI3KAX Hacy
I[bOTO MEPIOAY.

3a ocranHil 20 — piyHUM mepioag Ha BCiM TepUTOPIi JOCHIJKEHHS, 3a
BUHATKOM LEHTpaJIbHUX paroHiB O/iecbkoi 00J1acTl, CIIOCTEPIraéMo 3MEHIIIECHHS
piuHOi KiTbKoCTi onaAiB. CyTTeBUMU BOHM OyJM TUIBKM Ha CXOJ1 1 MIBHIYHOMY
cxoal MukomnaiBcbkoi 00J1aCTi: 3MEHIIEHHS PIYHOT KIJIBKOCT1 OMaiiB TYT CKJIAI0
Mmaiixke 40 — 50 mm.

3MiHU B peXKUMI PIYHUX ONaJiB 0OYMOBJIEHI aHAJOTTYHUMU iX 3MIHAMHU, SIK1
BII0yBaIMCh B TEIUIUI MEPioJl, KOJIU 3MEHIIEHHs OMaJiiB CIOCTEPIraioch Maike
no BCi TepuTOpii AOCHIKEHHS. B NpOTHIEKHICTH IOMY B XOJOJHOMY
MiBp1YYi MepeBaKkHUM OyJIO MEHII IHTEHCUBHE, aje 30UIbIIEHHS ONaIiB.

CrmiBcTaBieHHS 3MIH B PEXHUMI OMAJlIB KOXKHOTO AECATUPIUYS 3 OCTaHHIX
JIBAJISITH POKIB CBIIYUTH MPO CYTTEBI iX PO3ODKHOCTI: ISl TEPIIOTO
JAECATUPIUYS TMPUTAMAHHUM OyJI0 3MEHIICHHS pPIYHUX OMNajaiB Ha 3HAUYHIN
YacTHH1 TepUTOpii pociaiykenns B mexax 10 — 40 mm. | Tuibku Ha rpanumi 3
MonnoBoro, B miBaeHHI yacTuHI Oaechkoi 00sacTi TEHACHIlSA IMUX 3MIH Oyia
NpOTUJIeXkKHA; B JAPYroMy JECATHPIYYl 3a XapaKTepoM 3MIH TEpUTOPIs
JOCJIJDKEHHsT TIOAUTIIIAcS Maibke Ha JB1 OJIHAKOBI YAaCTUHH: CXIHI paliOHH
BIIPI3HSIUCH 30UTBIICHHSIM PI1YHOI KUThKOCTI onaaiB (20 — 40 Mm), a 3axigHl —
iX 3MeHIIEHHM (B cepeiHboMY Ha 20 MM).

Xapaktep 3MIH OMNaJiB B TeIJE€ MIBPIYYS B TNEPLUIOMY JE€CATUPIYYL
NPOTUJICKHUM 3MiIHaM pIYHOI iX KUIBKOCTI: TYT Mail’ke Ha BCId TepuTOpii
JOCHIKEHHST TIepeBa)xano ix 30ulbllieHHsA. B apyromy necstupiydi xapakTep
3MIH OMaJiB B TEIUIMM MepioJ Maike CIIBIAJA€ 3 XapaKTEpPOM 3MIH iX PIYHOL
KUTBKOCTI.

B xonognuil mepios mMo KOXXKHOMY OKPEMOMY AECATUPIUYIO XapakTep 3MiH
Maike CXOXKMH 31 3MIHAMHU pIYHOT KUIBKOCTI omaiiB. B mepuie necatupiyus B
XOJIOAHOMY Tmepiojal BimOyBajJoCh IMOMITHE 3MEHIIEHHS OMaJaiB Ha CXOAl, 1
HEe3HauHe 30UTbIICHHS B OKPEMUX pailoHaX Ha 3aX0J[1 TEPUTOPIi JochiKeHHs. B
apyre AecsatTupiuys — Ha Oulbiiid yactuHi Onecbkoi 1 MukonaiBcbKoi 00J1acTi
30epiraeTbes X 30 UTBIIICHHS.

144



TEPMOIANHAMMNYECKHUE ITPOLECCHI HA BBICOTAX,
HPUBOJAINUE K OTJOXEHUIO JIBJIA Y HOBEPXHOCTHU 3EMJIN

O.1I1. Kosanenko', I' B. Xomenro’, k. 2zeoep. ., 0oy.
' Kuposoepaockas nemnas akademus Hayuonansno2o asuayuonnozo
YVHUgepcumema
? O0eccruii 20cydapcmeentblil SKOI02UeCKuil yHugepcumen

dusznyecKkue MEXaHU3Mbl Pa3BUTUA TaKUX BaXHBIX KOMIIOHEHTOB
KIIMMaTUYECKOM CHCTEMbl, Kak oO0jaka ¥ OCaJKH, BO MHOTOM OCTalOTCS
HEJI0OCTAaTOYHO M3YYEHHBIMU. B 0COOEHHOCTH 3TO OTHOCUTCS K TUJIPOMETEOpaM,
KOTOpble 00pa3yloTcsi B XOJIOAHOE BpeMs TojJa BCIEICTBUE MPHUCYTCTBHS B
aTMocepe TMepeoXNaXKJIECHHbIX Kamenb BoAbl. CorjiacHo KJIacCHYeCKOU
cxeme [1,2], Takue TUApPOMETEOPbl UMEIOT MECTO MPHU HAJIWYUU TEIJIOTO CJIOA
BHYTpH oOOJIaKa: MaJarollue KpUCTaulbl JbJa TAalOT B 3TOM CJOE, 3aTeM
o0pa3oBaBIIMECs KAIUIM NEPEOXJIAKIAIOTCS B HUKEJIEKALIEM XOJIOIHOM CIIO€ U
B 3aBHCHMOCTU OT MapaMeTpoB, TAKUX KaK MOLIHOCTb U BBICOTA ,,XOJOAHOTO”
CJI0s1, TEMIIEPATypa BO3yXa y MOBEPXHOCTU 3€MIIM, TOJIIIUHBI ,, TETUIOrO’ CJIOS,
MaKCHUMAJIbHAsI TEMIIEpaTypa B CJI0€ UHBEPCHUU, COCTOSIHUE OCAJKOB, B KOTOPOM
OHM JOCTHUTalOT IMOBEPXHOCTU 3E€MJIM MOXKET OBbITh Pa3IUYHbIM, a HWMEHHO:
3aMep3aroluil  10XKIb, CHEr C JOXKIEM, JEASIHOM JO0XKIb, CcHer. OnHako
CUTYyallUd C TEIUIBIM CJIOEM B OO0JaKe pealiu3ylOTCsl OTHOCHTENIBHO PENIKO; B
peanbHON aTMoOcdepe Takue TMIPOMETEOPbl MOTYT BBINAJATh U U3 XOJOJHBIX
0o0JakoB TMpH XOJOJHOM Toa00NavyHOM cioe. Bo3moxubl u  japyrue
,HeKjaccuyeckue” cutyanuu. Ousnka o0pa3zoBaHusl OCAJIKOB B ATUX CUTYaILMSIX
HE JIOCTaTOYHO M3YY€Ha, a UX MOBTOPSEMOCTh BapbUPYET B HIMPOKHUX Mpeeraax
B 3aBUCHUMOCTH OT (hU3UKO-TeOrpauyecKuX W HUPKYJIAIHUOHHBIX (HaKTOPOB
KJINMATa.

B paGote uccrnenyrorcs ycaoBus BbINAJIEHUS OCAJIKOB, IPUYUHON KOTOPBIX
ABJISIIOTCS MEPEOXJIaXKACHHbBIE KalUld BOJBI, @ UMEHHO: 3aMep3arolias MOpOCh,
3aMeP3aroIINil T0KAb, CHET C JOXKIEM, CHE)KHAs Kpyla U JIEASTHOM N0XKIb, Ha
teppuTopun YKpauHbl 3a 1986-2008 rr. Mo JaHHBIM Ha3€MHBIX HAOIIOJAEHUN U
PaguoO30HAUPOBAHUS.

AHanu3 naHHBIX HaOMOJeHUN Tokaszan, uTo B KueBe ocanku, mpuuuHON
KOTOPBIX SBJISIOTCS MEPEOXIAXKICHHBIE KAIUIM BOJIbI, OTMEYAIOTCS C OKTSOpS 1O
anpenb. HanMeHbIass MOBTOPSEMOCTh SBJICHHUS TMPUXOAUTCS Ha OKTAOPH
(0,02%), a wnaumbOonpmiass — Ha pAekabpp u sHBaps (0,61% u 0,60%
COOTBETCTBEHHO). B cpenneMm, B KueBe, MNOBTOPSIEMOCTh TaKUX OCAIKOB
coctasjsieT 0,31%.

W3 Bcex TumnoB ocanakoB B Kuese mnpeobOnagaer ciaabblii MOKpBIM cHer
(49,5 % Bcex cimy4daeB).

Temnepatypa Bo3ayxa B KueBe mnpu paccMaTpuBaeMbIX SIBICHHUSX
u3MeHsach B npeaenax -10,0...2,9°C, ucknroyast 5 ciaydaeB CHEKHOUM KpYIIbI,
uMernmx  Mecro mpu  Temmeparypax  -18,0...-14,0°C.  Maxkcumym
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MOBTOPSEMOCTH BCeX THMOB ocaakoB (44,8%) oTHocuTcs K  ciabo
orpuniatesbHbiM  (-1,0...-0,1°C)  temmeparypaM.  3HAUUTEIIBHOE  YHCIIO
paccMmaTtpuBaeMbix ciydaeB (18,1%) oTMedaercss TpU  MOJIOKUTEIbHBIX
TeMIiepaTypax, u3 Hux 93,7% ciaydyaeB MPUXOJUTCS Ha CIa0bIH CHET C OXKIIEM.

Yaie Bcero mpu paccMaTpuBaeMbIX THIIAX OCAJIKOB MPeo0JaaroT BETPbI
CEBEPO-BOCTOYHOI'O, BOCTOYHOTO, IOKHOTO M IOTO-BOCTOYHOTO HAampaBJICHUM
(69,4% Bcex cay4aeB) ¢ MaKCUMyMOM i BeTpa IOr0-BOCTOYHOTO
Hanpaniyienus (18,2%). IloBTopsieMoCTh 3aMep3aroimmx 0caakoB Beauka (66,5%
OT CJIy4aeB C 3aMep3arolIMMHU OCaJKaMU) Mepe]l TeIIbIMU (PpOoHTaMu, TO €CTh B
nepeHe YacTH LMKIIOHA, JJI1 KOTOPOM XapakTepHbI BETPhI IOr0-BOCTOYHOTO,
BOCTOYHOTO U I0OXHOTO HampapieHuil. CHer ¢ A0XAEeM TakKe JI0BOJIBHO YacTO
uMeeT MecTo Tipu rxkHOM (12,4%) u BoctounoMm (12,0%) HampaBieHUsIX BETpa,
a MaKCUMyM IOBTOPSIEMOCTH 3TOT0 THIIA OCAJKOB TMPUXOJUTCS Ha 3amagHoe
Hanpasienue (22,4% Bcex ciiydyaeB cHera ¢ JoxjeM). Hanbosnbiee KoauyecTBo
CIIy4aeB CHEXHOM Kpymbl HAONIOAAeTCs] NMPHU BETPE CEBEPHOIO HaIpaBiICHUS
(23,1% cnydaeB CHEKHOM KPYIIbI).

CkopocTh BeTpa MpH OCaJKax paccMaTpuBaeMbiX TuroB B Kuese He
npeBbimaer 15 M/c. Makcumym mMoBTOpseMOCTH Bcex ocaiakoB (21,1%)
MPUXOAUTCS HAa CKOPOCTH BeTpa 5 m/c. B cpemnem, mpu moroge ¢ CHEroMm C
JOKJIEM CKOPOCTh BeTpa OOJIbIIIe, UeM IIPH MOT0JIE C 3aMeP3alolIUMHU 0CaIKaMu.

[IpoBenena TUNM3alMs BEPTUKAIBHBIX CTpaTUPUKALMNA TeMIepaTypbl U
BeTpa B OOJAYHBIX M NOA00JaYHBIX ciosX. HaliieHo, YTO MOBTOPSIEMOCTH
KJIACCUYECKUX CUTyallud JOCTaTOYHO HH3Kasg. B OoJbIIMHCTBE Cclydyaes
JOMHUHHUPYET cTpaTUu(UKaIMs ,,Be3/le OTpUllaTeIbHbIe TeMIiepaTypsl”. B nenom,
JI0JIsl CJIy4aeB BBIMAJCHUS 3aMEp3alolUX OCAJKOB M3 XOJIOAHBIX 0O0JIAKOB Ha
Ykpaune HeBbicoka — 26 % (B MockBe — 58%). OrieHeHa TOBTOPSEMOCTH
JIPYrUX HEKJIACCUYECKUX CUTYyallMil, ¢ y4eTOM CTpaTHU(UKALMU MOJ00JaYHOrO
cinosi. OCHOBHBIE BBIBOJbBI COIMOCTABJISIOTCS C pe3yibTaTaMH, MOJYyYEHHBIMU B
MOCJIEIHNE ACCATWIETUS [JIsl JAPYTUX PErHOHOB CPEAHMX HIMPOT B paMKax
MEXKyHapOIHbIX TpoekToB BMO.

Ha ocHOBaHMM KOMIIJIEKCHOIO aHajlM3a IOJYYEHHBIX XapaKTePUCTUK
COCTOsIHUA aTMOc(epbl Ha BHICOTAX U CBEICHUI O TUIIE OCAJKOB Y MMOBEPXHOCTU
3eMJId HailJieHa CBS3b 3TOrO SIBJICHUSI C TEMIIEpaTypoOil Ha HW)KHEW U BepXHei
rpaHyliax OOJAYHBIX CIIOEB W TEMIIEPATypodl y 3eMIIM U €€ MaKCUMalbHbIM
3HaUY€HWEM B OOJAYHOM cJioe. YKa3aHHbIE XapaKTEPUCTUKUA  MOXKHO
paccMaTpHBaTh Kak MOTEHLIUAIbHbIE MPEIUKTOPHI ISl IPOTHO3a 00JIeI€HEHHUS.
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freezing rain and freezing drizzle. Tech. Rep. DOT/FAA/AR-TN95/119, US
Dept. Transport., FAA Technical Center, Atlantic City, New Jersey.

2. M. Farzaneh, Ed., Atmospheric Icing of Power Networks, Springer, Berlin,
ISBN 9781402085307, August 2008, 320 p.
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OCOBJIMBOCTI YTBOPEHHS [IMKJIOHIB BJITKY HAJT
CXIJIHOIO €BPOIIOIO

L.A. Kosanvkoes, 1.I". Cemenosa x.ceoep.H., 0oyenm
OoecbKuti 0eparcasHUll eKON02IYHULL YHIGepcUumem

Tepuropiss VYkpaiHu  BIITKY 4YacTO OIUHSAETHCA B 30HI aKTUBHOL
HMKJIOHIYHOI ISIJIBHOCTI, KA IIOB’si3aHa 3 OCOOJMBOCTSMH BHCOTHOI'O ITOJISI
TucKy Haj CxiHOI0 €BpOIOI0, 10 CTAJIO BUSABISATUCA JTOBOJII YACTO B OCTAHHE
necatumitra. [lpouec mossirae y BiACIYEHHI OCEPENIKY XOJIOAHOTO TOBITPS 3
YTBOPEHHSAM BIJIOKPEMJIEHOI Bl OCHOBHOTO MOTOKY TIJIMOOKOi YJIOTOBHHH,
OpIEHTOBaHOI Ha MiBJIEeHb YKpainu. B pe3ynbrari (GopmyeTbcs MOTYKHUN
BUCOTHUN IHUKIOH, SKHM 32 CHPUSTIMBUX YMOB PO3MOBCIOMKYETHCA [0
noBepxHi 3emii [1]. B mepiox 2001-2011 pp. B AiTHI MicsIl KOXHOTO POKY
croctepirasiock Big S5 g0 11 BumankiB BiICIYEHHX YJIOTOBHH, MPUYOMY B
CEepelHbOMY 3 BUMNAJKHA CYNPOBOKYBAIHUCS MPUIEMHUM I[HMKIOTEHE30M.
[{ukJI0HM YTBOPIOBAJIUCS HUISIXOM PO3MOBCIOJIKEHHS HUKIOHIYHOT IMPKYJIALIT 3
BEpPXHIX PIBHIB, 1 3arajioM OyJu HETJIMOOKHUMH, aje JOCUTh TpuBaauMu (Big 3
10 9 ni0). Jlesaxi BUNAAKK XapaKTepU3YBAJIUCh IIBUAKUAM MOTIHOJEHHSAM, IO
MPU3BOAWIIO JI0 3HAYHOT'O MOTIPIIEHHS MOrOJAHUX YMOB B YKpaiHi 3 yTBOPEHHAM
HeOe3neyHuXx 1 CTUXIMHUX sBUIl. [IpuKiIamoM Takoro mpolecy € IUKIOreHe3
26-27 uepBHsa 2011 p., sskuii CyNpOBOKYBaBCSI CUJIBHUM BITPOM Ta ONaJamH,
1o gocsiranu kputepiiB CI'Sl B miBAEHHUX Ta HEHTpaIbHUX 00JacTAX YKpaiHu.

AHami3 OCepeHeHHX 3a IUIONICI0 IMKJIOHIB Ta TNEploay iX eBOJIOIIT
BEPTUKAJIBHUX MPOQUIIB BIAHOCHOTO BUXOPY HIBUIKOCTI ISl TPHOX BUIAJIKIB
JITHBOTO IMKJIOTE€HEe3y MOKa3aB, 10 IHTEHCUBHICTh LMKJIOHIYHOT IUPKYJISALIT
Maiike He 3MIHIOEThCSA B HIKHIN mosioBuH1 Tporniocdepu (piBai 700 ta 500 rlla)

(puc. 1).
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Puc. 1 — Ocepenneni npodiii BIAHOCHOTO BUXOPY MIBUJKOCTI MO BUMAAKAX
nukiorenesy (cepnenb 2004p., munens 2010p., cepnens 201 1p.)
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Ajne B BepxHIX mapax Tpornochepu XapakTep TMOJs 3aBUXOPEHOCTI
MOBHICTIO BIJANOBIAA€ 1HTEHCUBHOCTI PO3BUTKY HPHU3EMHOI0 LMKIOHY. Jlis
rIIMOOKUX LMKIOHIB, TakuX siKk 16-23 cepnus 2004 p. 3 MiIHIMQJIbHUM THCKOM
997,6 rlla, Buxop MIBUAKOCTI 30UIbIIYBaBCA 3 BUCOTOIO, TOJI K y BUIAAKaX 3
MEHII IHTEHCUBHUM PO3BUTKOM NPHU3EMHOTO LIMKIOHY BIJIHOCHUN BUXOp Majo
3MIHIOBaBCS a00 HaBITh 3MEHITYBaBCH.

[Ipouecu nukiorene3y Ta GpoHTOreHE3y B CepeiHIN 1 BepXHii Tponocdepi
MOXXYTb OyTHU JTOCHIJIPKEHI 3 BUKOPUCTaHHSIM MOTEHIlaIbHOrO BUXOpYy EpTtens
(PV) [2]:

Py =—g(Q, +1)2—9.
P

Jlnst tpomocdepun PV < 1 PVU, me PVU = 1-10° Ka'we'c' -
OJIMHULA BUMIpY MOTeHIIadbHOrO BuUXOpPY. [ns crpatocepu XapakTepHi
3HaueHHs PV Ha mopsnok Buille, HUOK s Tponocdepu. B mepexinHomy mapi —
Tpomnomnay3i, PV 3mintoerses Bin 1 1o 5 PVU.

Po3paxoBaHi mojs MOTEHLIAIBHOTO BUXOPY JJs  UMKIOHIB, IO
PO3BUBAJIMCA 3 BEPXHIX LIAPIB Tponochepu yHU3, MOKa3alu HASIBHICTh MPOLECY
OITYyCKaHHsI CTpaToc(hepHOro MOBITPs Y BUCOTHIN YJIOTOBUHI HaNlepenoaH1 OSIBU
npu3zeMHoro uukiony. [popus cyoctparocdeproro mositps pikcyBaBcst HaBITh
B cepenHii Tpomocdepi, ocobnuBo y Bumaaky 26 uepBHsa 2011 p. mo

MIATBEPANUIIOCS JAHUMH CYITYTHUKOBUX CIIOCTEpEkKEHb (puc. 2).
_ P £
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Puc. 2 — Po3noain norenuiansHoro suxopy nosepxui 400 rlla B oGnacTi
nukioHy (a) ta BII-3HIMOK 3 reonoTeHIiaJbHOK BHUCOTOIO Ta
BitpoM AT-300 (6)

Jlirepartypa:
1. TManemen 3., Hioton Y. Hupkymsiimonnsie cuctemsl atmocdepsl. [lep. ¢
anrin. — JI.: 'unpomereousnar, 1973. — 615 c.
2. Ilakuna H.I1. lunamuka atMoc@epHbIXx (POHTOB M UUKIOHOB. - JL.:
I'mppomereonsnar, 1985. — 264 c.
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®OPMYBAHHSI JITHIX HU3bKOTPOIIOC®EPHUX TEYII
HAA OAECOIO Y 2001-2010 PP.

O.1. Kozozin, I' 1. Isyc, k.ceoep.H., npogh.,
A.B. Cemepeeui-Hymauenxo, x.ceoep.H., ooy.
OoecbKuti 0epatcasHUll eKON02IYHULL YHIGepcUumem

JlocnimpkeHHs] TMPUYMH BUHUKHEHHS BY3bKMX Ta IHTEHCHUBHHUX IOTOKIB
MOBITPS Ha MaJiUX BUCOTaX, sIKI MOXYTb TNPHUBECTH N0 aBiakatacTpodu Ta
MIJBUINCHHS KOHIIEHTpPAIlii IIKIIJIMBUX JOMIIIOK Y HIDKHIX IIapax atMocdepu €
3aBX]IM aKTyaJbHUM Yepe3 3pOCTaHHS aKTUBHOCTI €KOHOMIYHOTO BUKOPUCTAHHS
HUKHBOTO JIBOXKIJIOMETPOBOIO 1IAPY.

Bnitky 2001-2010 pp. Ha ctr. Ongeca-I'MO Bunymeni 652 paniozonza,
100TO0 60 % BiA HOPMATUBHOI KUIBKOCTI, TOMY III0O HE 3/1HCHIOBAJIOCS
HIOJIGHHOTO 30HAyBaHHS. [IpoTdarom mepiony MAOCHIIKEHHS BUABICHO 74
BHIIAJKH, KON IIBHAKICTH BITpY mepeBuinyBama 15 m/c”, ame Gymo mnuie 46
cTpyMuHHUX Teuid HWwkHIX piBHIB (CTHP), ToOTO 1iX mMOBTOPIOBaHICTH
cranoBuna 6,7 %.

[Ipotsarom wuyepBHs, JunHga Ta ceprnHs 2001-2010 pp. IHTEHCUBHICTH
HU3bKOTpOnocepHUX CTpyMeHiB KkonmBanacs Bix 18 mo 34 wm/c!, a vy
cepeaHpoMy cTaHoBmIa — 18 M/c” (Tabu. 1).

Tabmuus 1 — Crpykrypai mapamerpu CTHP naxg Opecoro
BiiTky 2001-2010 pp.

Pik __ Bicw CTHP H,,M | AH, M
Vo, MC Vinax, M°C Ho, m
2001 17 19 1120 900 295
2002 18 27 1050 670 750
2003 17 19 690 550 275
2004 - - - - -
2005 22 22 1000 800 550
2006 17 17 570 300 700
2007 16 16 1010 910 190
2008 16 16 750 530 390
2009 20 34 680 630 650
2010 16 16 250 450 600
2001-2010 18 21 790 640 490

VYV uBeptri (25 %) BunagkiB ¢GopMyBaiucs MIBHIYHO-3aX1IHI HH3bKI
ctpymeni. Halimenmia xinpkicte CTHP Mmana miBHIYHO-CXITHHM HampsiMOK, 1
B3araji He OyJI0 CX1THUX HU3bKUX TEUlid, 32 BUHATKOM ceprHs. Bitep 6is 3emui
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3a HagBHicTI0O CTHP wmHaliyacTime BigMiyaBcs 3axXIiQHOrO 1 IIIBJAECHHOIO
HamnpsaMKiB - 35 1 25 %, BIANOBIAHO, Ta Y 55 % BUMAJAKIB CIIOCTEPIraBCcs MpPaBUil
MOBOPOT BITPY 3 BUCOTOIO, IO XapaKTEPHO IS aJBEKLIT Teria.

binburicte mitaux CTHP (56 %) yTBOproBanacs mpu BiICYTHOCTI 1HBEpCIi,
ane nepesaxkana (71 %) criiika crpatudikanis (y < 0,65 °C/100 M) HUKHBOT
Tponiochepu.

Yacrime CTHP npotsirom ce3oHy (opmyBaiucs Mia BIUIMBOM TIpeOeHs
AHTUIIMKJIOHA Ta YJIOTOBUHHM HUKJIOHA — 35 1 24 %, BiAMOBIAHO, a MEHIII 32 BCE
BOHU CIIOCTEPITaucs B TUIY 1 MepeHIi YacTHH1 aHTULMKIOHA (2% Ta 5 %). ¥V
yepBHi 40 % cTpyMmMeHIB BHHHKaJIO B YJOIOBHHI IUKJIOHa abo rpebeHi
aHTHUIMKIIOHA, Ta 3HayHa yacTka (15 %) yTBoproBasiacs B LIEHTpabHIN YacTHHI
aHTUIMKIOHA. Y nunHi Outbia yactuna (33 %) CTHP yTtBoproBanucs B rpeOHi
aHTUIMKIIOHA 1 16 % mpunanano Ha MepeHI0 YacTUHY aHTULHMKIOHA. CeprieHb
BIIPI3HABCS BIJ] MOIMEPEIHIX MICAIIB BITHOCHO HE3HAYHOK YaCTKOKO BHUIIAJIKiB
saumia (25%) B IUMKIOHIYHOMY TOJII Ta 3HA4YHOK yacTkoio (58 %) B rpedHI
AHTHUIMKIIOHA.

JIJist KUTBKICHOT OIIIHKY BIUIMBY TUIY Ta IHTEHCHBHOCTI aJIBEKUIi Tera Ha
dbopmyBanus CTHP pospaxoBaHi 3HaueHHs ajBekilli Temmepatypu (AT) Ha
piBasax 925, 850 i1 700 rlla. BusBneno, mo Hax Opjecoro Ha BCIX PIBHIX
nepeBakasd J0JaTHI 3HauyeHHs AT (tabn. 2), nmpuyomy 60-70 % cTpyMeHiB
crocTepirajiucs Ipu HEBETUKHUX 3HAUEHHS aJIBEKIli TeMrnepaTypu 000X 3HAKIB -
Bix -0,3 1o 0,3 10 K/c. MiniMasibHe 3HAYEHHS 1€l BETMUMHHE CTAHOBHUIIO - 2,14
10* K/c na piBui 925 rlla, a MakcumanbHe 3Hauenns - 2,01 10™ K/c.

Tabnuus 2 — IlostoproBanicth (P, %) Tumy anBekuii Temmneparypu
3a HasBHIcTIO CTHP, %

Tun agBexmii
Pisens, rlla
TEIIO 0.0 XOJION
(AT>0,0) ’ (AT <0,0)
925 43 24 33
&850 48 11 41
700 39 7 54

JliTH1 HU3BKOTpONOC(EPHI CTPYMEHI MPAKTUYHO B TOJOBUHI BHUIIAJKIB
BUSBIISUIMCA TIPU MO3UTUBHOMY 3HAUEHHSI TEPMIUHIA aJBEKIli HUXKYE OCi, 110
MIATBEPIKYETHCS MEPEBArol0 MPaBOro MOBOPOTY BITPY 3 BUCOTOIO Bif] 3€MJI1 J10
oci CTHP.
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0 BO3MOKHOCTH MCMTOJIb30OBAHUS TAHHBIX PEAHAJIM3A
IMPU PO3PABOTKE OPUEHTHPOBOYHBLIX TPOTHO30B
W3MEHUYNBOCTH UHJIEKCA TPO30BO AKTUBHOCTH B
OJIECCE

.M. Mauyk, acnupanm, A.B. Xononyes, 0.2.H., npogheccop

CesacmononvbcKuli HAYUOHAILHBIU mexHudeckul yrugepcumem, 2.Cesacmonoinb

['po3bl SIBISIIOTCS OMACHBIM  SIBIIGHUEM TMPUPOABI, a H3MEHEHHUE UX
AKTUBHOCTU CYUIECTBEHHO BIUsAE€T Ha (YHKUIMOHUPOBAHWE aBHMAIIMM, a TaK¥XKe
0e30MacHOCTb KU3HEAEATEIbHOCTH HACEJICHUS] MHOTMX PETUOHOB IJIaHETHI.
[loaTOMy COBEpIIEHCTBOBAaHME METOAMK pPa3pabOTKHM OPUEHTUPOBOUHBIX
MECAYHBIX TPOrHO30B 3TOTO Mpolecca SBISETCS aKTyalbHOW MpoOseMoit
AKOJIOTUH, pu3nUecKoi reorpaguu U GU3NKU aTMOCHEpHI.

Ogaum w3  HauOoyiee  YHUBEPCAIbHBIX METOJOB  MOJECIHPOBAHUS
MHOTO(AKTOPHBIX MPUPOJHBIX MPOLECCOB, K KOTOPHIM OTHOCSATCS H3MEHEHUS
MHJIEKCa TPO30BOM aKTMBHOCTHU (KOJMYECTBO I'pO3 HAJ HEKOTOPBHIM IYHKTOM,
3a()UKCUPOBAHHBIX 32 TOT WJIU MHOM Mecsll), SBISETCS METOJ MHOKECTBEHHOM
perpeccuu. ITOT METOJ IPUMEHUM M JIJIsl UX MPOTHO3UPOBAHUS, MIPU YCIOBUH,
YTO HW3BECTHBI (PAKTOPbl HM3y4yaeMOTo Ipoliecca, KOTOpble B Oyayuiem, s
KOTOpOTO pa3pabaTbiBaeTCs MPOTHO3, OKAXKYTCS CTATUCTUYECKH 3HAUMMBIMH.

OOmMX METOJOB BBIABICHUS TMOAOOHBIX (AKTOPOB N0 CHUX TIOp HE
npeiokeHo. Tem He MeHee, Al HEKOTOpbIX CIIy4aeB JaHHas 3ajaya
IpeJCTaBIsIeTCs pa3peliiMoi. B 4acTHOCTH, Takoe BO3MOYKHO, €CIIM MUMEHOTCS
OCHOBaHMs TIoOjaraTt, 4ro B Oyaymiem, A KOTOpPOro paspalaThlBaeTcs
IIPOrHO3, U3MEHYMBOCTH U3Y4aeMoro Ipoliecca, a Takke ero (pakropon, OyayT
CBOMCTBEHHBI T€ K€ OCHOBHBIE 3aKOHOMEPHOCTH, KOTOpPbIE MPOSBISIUCH U Ha
UX MPEIBICTOPHH.

Lenbto npaHHOM paboOThl sBIsETCS pa3paboTKa OPUEHTUPOBOUHBIX
MECAYHBIX TPOTHO30B HW3MEHUMBOCTHM MHJEKCA T'PO30BOM aKTHUBHOCTH IS
nyHkta Opecca, C HMCHOJIB30BAHMEM JIOMYIIEHHS, YTO M3JI0KEHHOE BBIIIE
MPEANOI0KEHUE SABISETCS aJIeKBATHBIM.

Kax u3BecTHO[1], rpo3bl BOZHHKAIOT B 00JaKaX BEPTUKAJIBLHOTO Pa3BUTHS,
bopmupyIOUIMXCS B IIMKJIOHAX HA CTAAUN MAaKCUMAJIbHOTO Pa3BUTHS, a TAKXKE HA
Kara-pponrax. IloaTomMy, u3MEHEHHs HWHIEKCa T'PO30BOM  AKTHUBHOCTH

HCIIOCPCACTBCHHO CBA3aHHbBI C BapHalWsAMHU IMOBTOPACMOCTH YIOMAHYTBIX
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cuHonTHYeCKUX MpoieccoB. B Bocrounyro EBpory seToM maHHBIE MpOLECCHI
npuxonar ¢ CeBepHodt  Atmantuku. WX  TpaekTopuu  ONpPEAENISIIOTCS
OCOOCHHOCTSMHU TIOJIST aTMOC(EPHOro JaBJCHUS Ha TyTH WX CJEJIO0BaHUA,
hopMUPYIOIITUMUCS c y4acTHEM KpYITHOMACIITaOHBIX MIPOIIECCOB
B3aUMOJICHCTBUS OKeaHa U aTMocdepshl, nporekaromux B CeBepHOl ATIIaHTHKE
W 3aBHUCSIIUX OT pachpeiesicHusl ee MOBEPXHOCTHBIX TeMiepartyp. [loatomy, B
KaueCTBE BO3MOXHBIX (DAKTOPOB  M3yyaeMoro IMpollecca paccMaTpPUBAIIUCH
JaHHBIE peaHaau3a [2], ”3BMEHYMBOCTH aHOMAJIMNA MOBEPXHOCTHBIX TeMIIEpaTyp
Bcex akBaTtopuil CeBepHOM ATIAHTHKU, OTPAHUYCHHBIX MapaUIeIsIMH MU
MepHUIMaHaMU, Pa3IUYaloONMMHCS Ha 50,

N3 stux QaktopoB ObUIM HAMIECHBI T€, CTATUCTUYECKUE CBS3U KOTOPBIX C
W3MEHEHUSIMU MHJEKCa T'po30BOM akTUBHOCTH B Ojecce, OILICHEHHBIE B
CKOJIB3AI1IEM OKHE JIMHOM 22 roxaa 3a nepuon ¢ 1973 no 2011 rox ycToituuBo
ycwiuBaauch. OpUEHTUPOBOYHBIE TMPOTHO3BI, YUWUTHIBAIOIIME HamboJee
MOIITHBIE W3 ATUX (HAKTOPOB, pa3pabOTaHbI Il MECSIEB Mail — CEHTAOpPh Ha
nepuon 10 2014 roxa.

1. Myunuk B.M. ®u3suka rpossl. — JI.: T'mapomereonsaar, 1974. — 349 c.

2. http://wxweb.meteostar.com/SST/index.shtml?point=730
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KOMIIOHEHTHUI AHAJII3 ITOJIIB BIIHOCHOI BOJIOTOCTI
MMIBHIYHOI ITOJISIPHOI OBJIACTI

€. A. Menvnuk, acn., T.€. J/lanosa, K.2.H., Oou.
OoecbKuti 0epatcasHUll eKoN02IYHULL YHIGepcumem

AKTyalbHICTh T€MH BHM3HAYAETHCA THUM, IO TEMIEPATypHO-BOJOTICHI
XapaKTEPUCTUKU SIBISIIOTHCS HAWUOLIBLI JOCTOBIPHUM MaTepilajoM s
MOHITOPUHTY KJIIMAaTy BHUCOKHUX HIMpOTax. MeToAu OILIHOK 3MIH €JIEeMEHTIB
€KOJIOTTYHOT CUCTEMH (Y TOMY YHUCJHI1 i BOJIOT000ITY) JTO3BOJSIOTH OIIHUTH 1X
NPUPOJHI KOJMBAHHA B POKM EKCTPEMAJIbHMX CHUTyalliii: MIHIMaJIbHOI 1
MaKCUMaJdbHOI JIbOJOBUTOCTI MOpIB, CTOKY PpIK, KpPYOHHX aHOMaJil
TeMIIepaTypH MOBITPS, MOCYIUIMBUX 1 MEPE3BOJIOKEHUX JIIT. AHAJI3 €JIEMEHTIB
BOJHOr0 OallaHCy CHCTEMH IIJCTUJIbHA TMOBEpXHS — arMocdepa B 11 POKH
J03BOJISIE BUSABUTH iX MPUPOJAHI KOJUBAHHSA JO TMEpiogy aKTUBHOTO
AHTPONOTE€HHOT'O BILIMBY.

OCHOBHUM JUKEpEJIOM JaHUX cJayryBaiu aaHi npoekty EPA-40, sxi
ABISIOTBCS ~ PE3yJbTaTOM  MAaTEMAaTHYHOI'O  MOJICNIIOBAHHA 3  METOIO
BI/IHOBJICHHS TMOJIB METEOPOJOTIYHUX BeNMYUH. Bynu BUKOpHCTaH1 MOJIS
BITHOCHOI BOJIOTOCT1 TMOBITPS — iX CepeAHbOMICSYHI 3HAYEHHS B BY3Jax
perymsipHoi citku 2,5 x 2,5° (0°cx.g - 180°%x.x.; 0°3ax.;m - 180°3ax.1.; 90° -
60°mu.1m1), ski npencraieHi European Centre for Medium-Range Weather
Forecasts (ECMWF, Lentp Piniar, BenukoOpuranis) po3mupenuii reanalysis
npoekT, EPA-40 3a nepiox 3 1958 o 2001p.

BukopucTtaHHS KOMIIOHEHTHOT'O aHajli3y J03BOJWJIO BH3HAYUTH TOJIOBHI
KOMITIOHEHTH. SIK MOKa3aB aHajli3 OTPUMAHUX PE3YNbTATIB, JJI JOCIIIKEHOTO
M0JIS BIIHOCHOT BOJIOTOCT1 MOBITPS APKTUKH, BETMYMHU NEPIIUX I’ SITH BIACHUX
3HaueHb BUYepHyoTh OuTbil 60% cymapHoi aucnepcii nmons. [I’sTe meprmx
BJIACHUX 3HA4Y€Hb CBIIUITH MPO BIUIMB 0arathoX (akToOpiB Ha 3MIHU BIAHOCHOI
BOJIOT'OCTI B JIOCHIJI)KYBAaHOMY PETiOHI.

JIsist mepioi rojJJoBHOT KOMIIOHEHTH CEpeHbOPIYHUX 3HAYE€Hb BIHOCHOT
BOJIOTOCTI TMOBITPS 3HAYUMUM € KOJIMBaHHS 3 mepiogoM 5 pokiB. B
€HEPreTHYHOMY CHEKTpl Jpyroi TOJOBHOI KOMIIOHEHTH CEPEIHbOPIYHHUX
3HaY€Hb BIAHOCHOI BOJIOTOCTI MOBITPS BEIUKOIO E€HEPril0 XapaKTepHU3yeThCS
YOTUPUPIYHUM KOJIMBAHHSIM.

AHani3 3rJ1aJKEHOT0 YacoBOTO psAy Meplioi TOJOBHOT KOMIIOHEHTH
CEepEeIHbOPIUHUX 3HAYE€Hb BIAHOCHOI BOJOTOCTI MOBITPs IliBHIYHOI mOdsIpHOL
o0JacTi, sika XapaKTepHu3ye BEIMKOMACIITa0HI MPOIecH, TT0Ka3as, 0 JUHAMIKA
MPOLIECIB, sIKAa CIIOCTEPIraeThcs Ta TPEHI0BAa KOMIIOHEHTa A0Ope BiANOBINAIOTH
3MiHaM 3Ha4€Hb BITHOCHOI BOJIOTOCTI MOBITPs 3 1958 mo 2001 pp. Ta 36iraroThcs
3 IMHAMIKOIO KUTBKOCTI 3arajJbHOi XMapHOCTI.

Pan mepinoi rojloBHOI KOMIOHEHTH CEpPEeAHbOPIYHUX 3HAUYEHb BIIHOCHOT
BOJIOT'OCTI MOBITPS XapaKTEPU3YEThCS CTIMKUM 3pOCTaHHAM 3HadyeHb 3 1958 mo
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1977pp. Ta nopaneum 3MeHIeHHs M a0 2001 poky. B cnekrpanbHiil HIUIBHOCTI
MEepIIoi TOJOBHOI KOMIIOHEHTH CEpEJHBOPIYHUX 3HAYEHb BIAHOCHOI BOJIOIOCTI
MOBITPSI JOMIHYIOUMM SIBIIIETHCS OJIMHAIUATUPIYHI KOJMBaHHS, KBa3i-11-piune
KOJMBAHHS SIBJISIETbCA JOMIHYIOYMM I 3HA4€Hb JBOJIOBUTOCTI MOpIB
ApxTuyHoro 0aceiny.

B3aemHuii  crekTpanbHUW =~ aHaNi3 MEpHIOi  TOJIOBHOI  KOMIIOHEHTH
CEepPEeIHbOPIUHMX 3HAYE€Hb BIJHOCHOI BOJIOTOCTI TMOBITPS 31 3HAYCHHSIMU
JHOJIOBUTOCTI MOPIB TIOKa3aB BHIEpPEKEHHs Ha 1mepiox 9 pokiB 3MiH
PO3MOBCIOIKEHHSI MOPCHKOTO JIbOAY.

Takuii sxe B3a€MO3B 30K crocTepiraerbcsi 3 THXOOKEaHCHKUM JEKaIHUM
KoJMBaHHsAM. B cBoio uepry kBaszi-11-piyHe konuBanHs mpouecy PDO
ABJIAE€THCA TTOKA3HUKOM 3MIH COHSYHOI aKTHBHOCTI. [HIIE KaKyduu NpUILIUB
COHSYHOI pajiaiii 10 MIACTUIBHOI TOBEPXHI MPU3BOAUTH 1O IiJIBUIICHHS
TeMIlepaTypy MOBEPXHI 3eMJIl Ta OK€aHy, 110 € MPUYNHOIO TAHEHHS MOPCHKOIO
JbONlY, IIO B CBOI 4Yepry NPHU3BOAUTH 1O MIJBHUILEHHS BUIIAPOBYBAHHS 3
MOBEPXHI OKEeaHy Ta 30UIBIICHHS BOJIOTOBMICTY aTMOC(hEpH.

[lone mepmioro  BIACHOTO  BEKTOpPA,  XapaKTEPU3YEThCS  30HAMU
MaKCUMaJlbHUX 3HA4YeHb, fAKI 3HaXOAUThCA B pailoni 3aximHoi Cubipi,
AHagupCchKOT 3aTOKH, a TaKok TepuTopii MopiB Uykorcbke, bopdopra. 3ouu
MIHIMaJIbHUX 3HA4Y€Hb XapaKTepU3yIOTh PAlOHM 3 IUKIOHIYHOI AISIBHICTIO —
ne paiion IliBaiunoro Cxomy Amepuku (BIUIUB AJIEYTCHKOTO MIHIMYMY),
[cnanncbkoro MiHIMyMYy Ta OKpeMHil ocepelok (IKCyeTbcsi B pailoHi
HoBocubipcbkux octpoBiB. Lls 30oHa Hang HoBocuOIipchkMMH  OCTpOBaMH
XapaKTepU3ylOThCS  30HOK  MAaKCUMAaJIbHUX TOPU3OHTAJIBHUX  TPAJII€HTIB
BITHOCHOI BOJIOTOCTi, BIIHOLIEHHS CYyMIIIl, TeMIIEpaTypu MOBITPS, Ha MOJAX
XMapHOCTI HUKHBOTO SIpyCy. BUIbII CKIIAHOIO CTPYKTYPOIO XapaKTepHU3y€EThCs
MoJIe IPYTOro BIACHOTO BEKTOpa. TyT crocTepiraroThes 0071acTi MPOTHIICKHUX
3HAKIB, PI3HUX MacHITa0IB sKI XapakTEepPU3YIOTh pPallOHM 3 HEOJHOPITHUM
BMICTOM BiJTHOCHOT BOJIOTOCTI.

AHani3 cepeHOPIYHMUX TMOJIIB aHOMaJIiil BIIHOCHOI BOJIOTOCTI MOBITPS Ha
1000 rlla moBepxHi Moka3aB, IO Ha MPOTA31 JOCHIKEHUX 44 POKIB B MOJIAX
aHOMaJIii cepeHhOPIUYHMX 3HAYEHb BIIIHOCHOI BOJIOIOCTI MOBITPs BiAOYBaJIUCH
3MIHU: OJJHOYacHEe (JOpMYBaHHS 30HU B/l EMHUX aHOMAaJii BIJHOCHOT BOJIOTOCTI
TNOBITps B paiioHax: Han I'pennmanpiero, mix 3emiueio ®panna Hocuda Ta
octpoBoMm Ilmindepren, B paifoni Kanancekoro ApkTuuHoro apximenary (B
Hanpsamy [[iBHIYHOrO MarHiTHOrO MOJIOCY) B BiANOBiAHI poku (1968-69; 1975-
76; 1982-83; 1989-90; 1996-97pp.). hopMyBaHHS 30H BiJ’€MHUX aHOMAJIi HaJ
MMU palloOHaAMH TIOBTOPIOETHCA Yepe3 KOKH1 7 POKiB, 0 MaOyTh MOB’S3aHO 3
[1iBHIYHO-ATIAHTUYHUM KOJMBAHHSAM, [UJIl SKOTO XapakTepHa 5-7 piuHa
MEeP1OAUYHICTb.

AHani3 3rjaJpKeHOro 4YacoBOrO PsAAy JPYroi TOJOBHOI KOMIIOHEHTH
CEepeIHbOPIYHUX 3HAYE€Hb BIAHOCHOI BoOJOTOCTI MOBITPs [liBHIYHOTI moOdsIpHOL
o0JacTi Mokasas, 1110 JUHaMIKa MPoIeciB, 100pe 30iraeThes 3 AuHamikoro [TAK.
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OITPEAEJEHUE XAPAKTEPUCTUK OTPAKEHOI'O
COJIHEYHOT' O M3JIYYEHUS OT HE®TSIHOU IJIEHKH 110
OIITHYECKUM U PAIMOJTOKAIIMOHHBIM CIIYTHUKOBbBIM
CHUMKAM

C.B. Muxanvyesa, B.U.Cuviues, 3a8. kagedpou FOHECKO oucmanyuonnozo
30HOUPOBAHUSL U MOOETUPOBAHUSL 8 OKeaHozpaguu, 0oyeHm
Poccuiickuti cocyoapcmeennwiii 2uopomemeoposocuteckull yHugepcumem

PaccMoTpeHa BO3MOXKHOCTBH OMNPEIEICHUS HEKOTOPBIX XapaKTePUCTUK
HEe(TAHON TJICHKU Ha BOJHOM MOBEPXHOCTH C TMOMOIIbIO JUCTAHIIMOHHOTO
30HAMPOBAHUS HAa TIpUMEpe pasznuBa, npousmeamero B 2010 1. B
MekcukanckoM — 3anuBe. MCmonib30BaluCh CHUMKH — CHEKTPOPATUOMETPA
Terra/Aqua MODIS u ENVISAT/ASAR.

Hedtanas rmnneHka Ha  MOpPCKOM  TNOBEPXHOCTHM  YMEHBIIAET €€
HIEPOXOBATOCTh U MOBBIIIAET BETUYMHY OTPAXKEHHOT'O COJIHEUHOTO U3JTYUYECHHUS.

AHanu3upoBaiKuch a0CONIOTHBIE U OTHOCUTEIbHBIE 3HAUEHUSI BOCXOASIICH
SAPKOCTU OT HE(QTSHOrO MSTHA B 30HE COJNHEYHOro OiMka v BHe Hero (puc.l).
HaubGonee wuH(MOpMATUBHBIMU  OKa3aJiuChb CHUMKM He(TSHOro TMsTHA,
HaxXoJsIIerocs B OJIMKE, OHU MO3BOJIMIIM B IEPBOM MPHUOJIMKEHUN BBISIBUTH €0
HEKOTOpbIE HEOJHOPOJHOCTU. XapakTep pachpelesieHUuss OTHOCUTENIbHBIX H
aOCOJIIOTHBIX 3HAYEHUI MMOKa3al, 4yTo He(dTAHAs TUIEHKa B OOJbIIEH CTeneHu
OTpakaeT 3€JICHYI0O M KPACHYIO JJIMHBI BOJIH, B TO BpEMs KaK B pailoHE YUCTOU
BOJbl JIOMUHUPYET COCTaBIsIONIAs CHHEH dYacTu crnekrpa. beuia  caemana
MONBITKA OIEHUTH TUIOIAb TOKPHITYIO0 HePThIO (puC.2).

Hedtanble msaTHa Ha paguoIOKALIMOHHBIX HM300paKEHUAX MPOSIBISIOTCS
KaK TEeMHbIe TsTHAa Ha 0oJjiee CBETJION BOJHOM MOBEPXHOCTH H3-3a OOJBIIETO
MOTJIONIEHU W MeHblIero paccesHus. Haubonee pesynbTaTuBHO HeTsHBIE
CIIMKU TPOSBISIIOTCS MPHU CKOPOCTAX BeTpa oT 3 1o 9 m/c. Mainble ckopocTu
BETpa, a TaKKe BETPOBasi T€Hb CO3JAaI0T 00JACTH MAJOro paccesiHus, U3-3a Yero
BBIJICJIUTH HA WX 00JIaCTH HEPTIHOM CIMK TIOCTATOYHO 3aTPYIHUTEIBHO.

[Ipy cpaBHEHUH pPaTUOJIOKAIIMOHHBIX CHUMKOB M TIOJIYYEHHBIX B
ONTUYECKOM JIMANa30HE BBIABICHA BO3MOXHOCTb OIPEACIICHUS CTPYKTYpPhI
HepTaHoro msATHa (puc.3). OnTuyeckre CHUMKUA TO3BOJSIOT (UKCUPOBATH
palioHbl C pa3IUYHOM TONIIMHOW HEPTH, YEro HEBO3MOXKHO JOOUTHCA C
MOMOIIBIO PaANOIOKAIMOHHBIX CHUMKOB. [TopMoBbIE yCIOBUS,
COOTBETCTBYIOILIME BBHICOKUM CKOPOCTSIM BETpa U CUJIBHOMY BOJHEHHUIO, HE
MO3BOJISIIOT HE(DTSIHOMW IMJICHKE CYIIECTBOBATH HA TOBEPXHOCTH, BCIEICTBUE YETO
OHA pPa3pbIBAETCS U YACTUYHO MEPEMEIINBAETCS C BOJIOM.

CoBMeCTHBIN aHaNU3 PaJHOJIOKAMOHHBIX M ONTHYECKUX H300paKeHUM
MOMOTAeT HCKIIOUUTh OO0JacTH BETPOBOTO 3aTUIIbS, a TakkKe H30exXarh
BO3MOXHBIX OIIHOOK.
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165.0 Mukcen: 2972 MuHua: 3514 PaccrosHme: 325 3HayeHue: 94 Cpenree: 102,704 Min: 57.000 Max: 162,000
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Puc. 1 — OTHOcUTeNbHbIE 3HAYEHUSI OTPAKEHHON SIPKOCTH HAa HEPTSIHOM
TSITHE.
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—

y - a
b ]
Envisat ASAR

May 2nd, 2010

Puc. 3 — PamunonokamumonHoe (ASAR)u ontuueckoe U300pakeHUs
HeTIHOTO MATHA OT 2 Masl.
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HEPEHECEHHS BOJIOT'N B ATMOC®EPI HA/I AHTAPKTHUAOIO

O.M. IIpoxog’es, T.€. Jlanosa, k.2.H., Ooy.
OoecbKuti 0epatcasHUll eKON02IYHULL YHIGepcUumem

B po6oTi aHani3yroThcs JaHl BIAHOIIEHHS CyMIilll, HAOpsIMKy Ta
IIBUJIKOCTI BITPY Ha pI3HUX 1300apUUHHUX TOBEPXHAX, OTPUMAHUX B
pe3ysbTaTi  paaio30HIyBaHHS aTMocpepd Ha TPUHAAUSITH  CTAHLIAX
AnTtapktuku. i 1aHi HempsMUM YHMHOM BIIHOCSITHCS JO BOJOTOINEPEHOCY 1
MOXYTh CIY>KUTH OJHHMM 3 €JIEMEHTIB MOHITOPHHIY KJIIMaTy y BHCOKHX
IUPOTaX, @ TaKOXk € JOCTOBIPHUM MaTepiajioMm JJisi MOJaJbIIOro aHali3y 1
BUCHOBKIB. [l awnamizy Oynu BuOpaHi cTaHLil, SKI XapaKTepU3YyIOTb
0COOJIMBOCTI BC1X KJIIIMAaTUYHUX 30H AHTAPKTUJIH.

3a metogom [[po3noBa, BUKOPUCTOBYIOUH YACOBI PSIIM CEPEAHBOMICTUYHUX
3HAaY€Hb BIIHOIICHHS CYMIIII1 Ta MIBUAKOCTI BITPY Ha CTAHJAPTHUX 1300apUUHUX
MOBEPXHAX, OyJIU po3paxoBaHi nepeHeceHHs Bojoru y mapi 850 — 300 rlla.
MeTeopooriuyHui MeTO1, IKH BUKOPUCTOBYBABCS ISl PO3PAXYHKIB € TPOCTUM
1 JOCTaTHbO HAJMIMHUM TIPU KOPEKTHOMY BH3HAUYEHHI KOE(QILI€HTIB, MIO0
BPaxoBYIOTh MICII€B1 OCOOIMBOCTI PO3IOILITY BOJIOTOCTI B aTMocdepi.

AHani3 pe3ynbTaTiB pO3paxyHKy BOJOTONEPEHOCY MOKA3aB, I10:

—MiHIMaJIbHI 3HAY€HHSI BOJIOTOMEPEHOCY CIIOCTEPIraloThCcsl B MEPIOA
AHTapKTUYHOI 3MMU, MaKCUMaJIbHI1 — JIITOM;

—JJIi  BChOTO  JOCHIIDKEHOTO  TEpiojly  MaKCUMajbHI  3HAYCHHS
BoJIOTONIEpeHOCY (IKCYIOThCS Haa AHTApKTUYHUM IIBOCTPOBOM, CTaHIlIS
Bellingshausen;

—Ha CXITHOMY Y30epexki MaKCUMaJbHUMU 3HAYEHHSIMHU BOJIOTONEPEHOCY
BUJIUIAIOTHCS TPU CTaHIl, K1 3HAXOJIATHCA B 30HI Jii CTOKOBUX BiTpiB: Mirny,
Molodezhnaya ta Novolazarevskaya;

—HalMEHII1 3HAYEHHSI BOJIOTONEPEHOCY MPOTITOM POKY CIOCTEPIraloThCs
Ha cTaHlii Amundsen-Scott, 11e MoOB’s3aHO 3 reorpadiyHUM PO3TALIYBAHHSIM
CTaHIIIi Ta 31 3HAYHOIO BUCOTOIO IIi€1 CTaHIIIT HaJl piBHEM MOPS — 2835M.

Bcei CepeIHbOMICSYHI, CepeIHbOPIUHI OararopiuHi 3HAYECHHS
BOJIOTONIEpEHOCY Oyiau MpoaHadi30BaHi 3 METOI0 BHUSBICHHS MPUXOBAHHUX
nepioguyHocTe. Pe3ynbTaTM 1BOTO aHali3y BUKOPUCTOBYBAJIMCS —IIPH
3rJ1a/)KyBaHHI OCEPEAHEHUX PAIB. 3a JaHUMHU 3HA4YE€Hb BOJIOrONEpPEeHOCY Oyiu
noOyaoBaHi Tpadikd YacoBOTO PsIy BOJOTOMNEPEHOCY, 3TaUKeHUH psia, a
TaKOX JIHIMHUM TPEH], 110 MOKa3ye TEHACHI[II0 B 3MIHAX BOJOTONEPEHOCY 3a
BECh JIOCIIKEHUN MEeP10/I.

AHani3 pe3ynabTariB CBIIYUTH, 10 MaKCUMalbHE 3POCTAaHHS KUIBKOCTI
BOJIOTH XapakTepHe IJsi 3axiJHOro y30epexoks, BOHO BTpHUYl NEpeOuIbLIye
3HAUEHHS 3POCTAaHHS BOJIOIONEPEHOCY, SIKE Ma€ MiClle Ha JESKUX CTaHIISX
CxigHoi AHTapKTHUIH.
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Bix’emMHi 3HayeHHS TpeHAY Ha CTaHUIAX CXIJHOTO  Y30epexiKs
CIIOCTEPIraloThCsA B PI3HI MICAIl POKY, aje MepeBakaroTh B 3UMOBHUN MEPIO.
3pocTaHHsIM BOJIOTONEPEHOCY XapaKTEepU3YIOThCsS TEPEXiaHI CEe30HH Ta JITO,
MaKCUMalbHHUM PICT (IKCYIOThCS B OCiHHI Micsui (cT. Molodezhnaya) ¥ Tinbku
ct. Casey xapakTepHe 3pOCTaHHSI BOJIOTONIEPEHOCY AJIS YCIX MICSIIIB POKY.

Jlns HarnmsgaHoi Bizyanizalii OyJio MPOBEAEHO KapTyBaHHS OTPUMaHUX
pPE3yNIbTATIB MPOCTOPOBOTO PO3MOAUTY XapaKTEPUCTHK BOJIOTONEpeHocy (B
AKOCT1 MPUKIANYy HaBeJIEHI KapTh OaraTopiuHUX 3HAYEHb BOJIOTOMEPEHOCY 3a
CIY€Hb, JIUTIEHb Ta CEPEIHBOPIUHI).
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Puc. 1 — Kaptu BosoromepeHocy sl IIEHTpPaJIbHUX MICSIIB CE30HIB Ta
CepeaHBOPIUHI 3HAUCHHSI

MoykHa 3a3HAYMTH, IO BOJIOTOMEPEHOC Haa AHTAPKTUYHUM MAaTEPHKOM
Mae 100pe BHpa)XeHy 30HAIBHICTh Ha 3aradbHOMY (DOHI BU3HAYAIOTHCS 30HU 3
HAHIKYUM BOJIOTONIEPEHOCOM — 1€ AHTapKTHYHUU Kymon (ct. Amundsen
Scott), 30Hu menbpoBUx ITH0A0BUKIB (cT. McMurdo, Halley) ta 30HH, sKi
MiBEpHEH1 BIUIMBY CTOKOBHUX BITpiB (cT. Novolazarevskaya, Molodezhnaya ta
Dumont d’Urville — B3uMKky).

MakcumasibHe 3pOCTaHHsSI 3HAY€Hb BOJIOTONEPEHOCY XapakTepHe IS
pationy nii IliBneHHO-AMepukaHchkoi Ta CxigHO-THXO0KEaHCHKOI TUIOK
[UKJIOHIB 1 CIIOCTEPITa€eThCs 3 MEPIOJUUHICTIO 5 POKIB, 10 A00PE Y3TOIKYETHCS
3 mponiecamu EHIOK.
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BUOYHEPTETHUKA KAK OJTHO U3 HAITIPABJIEHUM KOHTPOJIS
N3MEHEHUA KIIMMATA

H.B. Can

Meorcoynapoousiii 20cyoapcmeeH bl 9KOI02UYeCKUll YHU8epcumem
um. A.J]. Caxaposa
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METOJOJOI'UA IMMOJAPHBIX HUKJIOHOB B APKTUYECKOM
PEI'MOHE C UCITIOJIbB3OBAHHUEM CIIYTHHUKOBbBIX JAHHBIX
IHACCUBHOI'O MUKPOBOJIHOBOI'O 30HIANPOBAHMUA

FO.E. Cmupnosa, acnupanmka
Poccutickuti cocyoapcmeennulil 2u0pomemeoposiocuteckuii yHusepcumen,
Jlabopamopuu cnymuuxosoti okeanocpaguu
Hayunwiii porno «Meowcoynapoonuwiii Llenmp no Oxkpyorcaroweni Cpeoe u
Hucmanyuonnomy 3onouposanuio umenu Hancena»

[IpyunHON COKpallleHHus JeAsTHOTO IMOKpOBa B APKTHYECKOM PpErHOHE
ABIIAETCS HaOJI0laeMOe 3HAYMUTEIbHOE TMOTEIUIEHWE KiIuMaTa, Ha KOTOpoe
HACJIauBaIOTCS  TMOTOJIHbIE  SIBJICHUS, CIHOCOOCTBYIOLIME TasHUIO  JIbJA.
HccnenoBanust Me30MacITaOHBIX MPOLECCOB, TAKUX KaK MOJISIPHBIE IUKIJIOHBI
(ILIL.), B ApkTHKe, B CBA3M C HU3MEHCHHEM KJIuMMara, MpUOOpPETarT 0COO0YIOo
aKTyaJIbHOCTb BCJIEICTBUE PE3KOT0 YMEHBIIECHUS B IMOCJEIHUE TOAbI TUIONIAJH
Mopckoro jJpaa B CeBepHOM JIeJOBUTOM OKeaHE UM B ApPKTUYECKUX MOPSX.
CBoeBpeMeHHOE OOHapyxkeHue U oueHka xapakrtepuctuk ILII. kpaiine
aKTyaJlbHas 3a/1a4ya JijIsl obecrneueHrs 0e30MacHOCTH MOpeIIaBaHusi, phIOHOTO U
HEe(TAHOTO MPOMBICIA U BCE BO3PACTAIOMIETO MPUOPEKHOTO CTPOUTEIHCTBA B
Apxruyeckom peruone. C BbICBOOOXKICHHEM MOPCKOM MOBEPXHOCTH OTO JIbJA
MOSIBJSIOTCS HOBBIE 00JIaCTH, HaJ KOTOPBIMHU MOTYT 3apoxkaaThcst onacHbie 1111
N HecoMHEHHO, 4YTO cBoeBpeMeHHOe oOHapyxkenue ILII., u3ydyeHue wux
XapaKTepUCTUK, OTCIEKUBAHUE UX TIEPEMEIICHUs] U, [0 BO3MOXHOCTH,
MIPOTrHO3UPOBAHUE, SIBISIETCS] OJTHOM M3 BaKHEUIINX 3a7a4 COBPEMEHHOM HAYKH.

TepMUH «HOJIAPHBIN [UKIOH» OOBIYHO OCTAaBJISIOT 3a OapUYEeCKUMHU
CUCTEMaMH, B KOTOPBIX MPUIIOBEPXHOCTHBIN BeTep paBeH cuiie yparaHa (15-25
M/c).  VHTeHCuBHble  TOJSpHBIE  LMKJIOHBI  MPEACTaBISAIOT  COOOM
KopoTkoxkuBymme (ot 3 g0 36 yacoB), HO oOJajaromKue OOJIBIION PHEPrUeH
MOTOJHBIE CUCTEMbI, KOTOpPblEe HAOMIOAAIOTCA HaJ XOJOJHBIMU BOJAMH OKEaHa
CBOOOJHBIMH OTO JibJa. [lodsipHBbIE HUKIOHBI SBISIOTCS LHUKIOHAMH MaJoro
macmrtaba (ot 100 go 1000 km.), koTopble (HOPMHUPYIOTCS B XOJOJHBIX
BO3JYIIHBIX MaccaXx K CEBepy OT OCHOBHOTO CTPYHHOrO TEYEHUS WIH
(pOHTANBHBIX 30H.

CoBpeMeHHasi CeTh METEOPOJIOTMYECKUX HAONMIOJEHUNH UMEET Cepbe3HbIe
OTpaHUYCHUs] TPU UACHTHU(PUKALUK HEOOJBIIMX ME30MAaCIITAOHBIX IHKIOHOB,
MO3TOMY CYIIIECTBYET OCTpasi HEOOXOAMMOCTb COBEPIIEHCTBOBAHMS METO/OB
unaeHtTudukanuu 1 Mmouutopunra IL.11. TlosBnenne cnyTHUKOBOW MHPOpMaALIUU
3HAYUTEIBHO  PACHIMPUIO  BO3MOXKHOCTH, CBSI3aHHBIE C  MOJyYEHHUEM
undopmaruu o ILI[. DTo nenaer uccnenoranue I1.1{. ogHOM M3 BaKHEHUIINX, 0
CHUX IOp, HE PEIICHHBIX 33]]a4 COBPEMEHHON HAyKH.

Pa3paboTtana HOBasi MeTO/IMKAa, OCHOBaHHAsl Ha JAHHBIX MHUKPOBOJHOBBIX
MACCUBHBIX CHYTHUKOBBIX ceHcopoB SSM/I u AMSR-E, mno3Bosnsromas
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oOHapyxuBath [1.11. B monsix BogsiHOro mapa B atMocdepe U >KUIKOKaneIbHOU
BJaru B o0inakax ¢ paspemeHueM 12, 5 km. [lannas metoauka paspaboTaHa B
MexayHapoJHOM LEHTpE IO OKpYXKarouled cpeae H JUCTaHIIMOHHOMY
3oHaupoBanuio uMeHn Hancena E. B. 3abGonotrckux. Jljiss BOoCCTaHOBJICHUS
collepKaHUsl BOJSIHOTO TMapa B aTMOC(EepHOM CTOJ0€ HCIOIb30BAIUCH
CIELHUAJIbHBIE aJTOPUTMBI, OCHOBAHHBIE Ha YHCIEHHOM MOJEIMPOBAHUU
APKOCTHOW TEMIIEPATYPhl U €€ UHBEPCHUU C UCIIOJIb30BAHUEM HEHPOHHBIX CETEM.
ANropuTMBI peagn30BaHbl TOJBKO HaJ BOJAHOW MOBEPXHOCTHIO CBOOOJHON OTO
Jba W HMEIOT BBICOKYIO TOYHOCTh MpPU Pa3HOOOpPA3HBIX  YCIOBHIX
OKpYXalollel cpefpl, BKJIIOYas TIpo30Bble OOJaka M yparaHHbIE BETPHL.
Unentudpukamus [LL[. Bxmtoyasa B cebs nBa stama. IlepBbiii 3tam - 3TO
BOCCTaHOBJICHHE T10JIEH BOJSIHOTO Tapa M XKUAKOKAINEIbHOM Biaru B aTMocdepe
c wucnoyib3oBaHueM naaHHbIX SSM/I B 1995-2009 rr. Bropoit stam - 31O
BBISIBIICHUE BHUXPEBBIX CTPYKTYp B IOJISIX BOJSIHOTO Iapa U KUJKOKAIEJIbHOU
BJArM W WACHTU(UKALMS TOISIPHBIX LIMKIOHOB MYTEM BHU3YyaJIbHOIO aHaln3a
kaxxaoro BuTka Haja Ceepo-EBpomneiickum Oaccelinom. [IpuMeHneHune gaHHOTO
nojaxona Hambosee 3P(GEeKTUBHO B MOJISIPHBIX PETMOHAX, XapaKTEPHU3YIOIIUXCS
HU3KUMU 3HAYEHUSIMHM BOJSHOTO Tapa U *UIKOKAINeIbHON Biaru B atmocdepe,
YTO MO3BOJISIET O0JIee TOYHO OLEHUBATH PACCUUTAHHBIE TapaMETPHI.

Jlnsg Banupanuy MeToJa OCHOBAHHOTO HAa MHUKPOBOJIHOBBIX MAaCCHUBHBIX
CIIyTHUKOBBIX JIaHHBIX, MCIIOJIB30BAJICS MYJbTUCHEKTPAJIbHBIA TOAXOA C
MIPUBJICYEHUEM JAHHBIX TUCTAHIMOHHOTO 30HIUPOBAHHUS PA3JIMYHBIX CEHCOPOB:
ASAR/Envisat, QuikSCAT/SeaWinds, MODIS/Terra, Aqua, AVHRR/NOAA,
peananu3 NCEP/NCAR. HaubGonee monnoe usydenue IL1.I1., a uMeHHO OT MX
3apOXKJICHUS 0 TUCCUTIAIIMU, O0ECTIEYUT TOJIBKO MYJIbTUCIIEKTPAIbHBIN MOAXO0A
C KOMOMHMPOBAHHBIM HCMOJIb30BAHUEM JAHHBIX OT Pa3iINYHbIX MpubopoB. Ilpu
UCIIOJIb30BAaHUU  JIaHHBIX pa3HbIX MPUOOPOB BMECTE JIpyr C JPYroM,
oOecrieynBaeT JydlllMe CBEACHUS O ME30MAcCIITa0HBIX ILHMKIOHAX: BBICOKOE
BPEMEHHOE M IIPOCTPAHCTBEHHOE pa3pElIEHUE W BCE IApaMETpbl, KOTOpPbIE
BO3MOKHO OLICHHUTb.

[LL. cepbe3HO BIUSAIOT HA XO3SHUCTBEHHYIO NEATEIBHOCTH MPUOPEKHBIX
palloHOB  ApPKTHUKH, TPaHCHOPTHBIE M  PBHIOOXO3SIICTBEHHBIE ONEpALHH,
HedTanble maTdopmbl VX pazpymurensHas cuna orpomsa. [lItopmoBoit Betep,
oOpylIeHHe BOJIH U HU3KKE TEMIIEpaTyphbl BO3AyXa MOTYT MPUBECTH K OBICTPOMY
00JIeZICHEHUIO CYJIOB, BEPOSITHOCTh U MHTEHCUBHOCTh KOTOPOT'O BO3PACTAIOT CO
CKOPOCTbIO ¥ BbICOTOW BOJH. [losiBieHMEe CIyTHUKOBON HHpOpManuu
3HAQUMUTENIBHO  pACIIMpPUIO  BO3MOYKHOCTH, CBSI3aHHBIE C  MOJYYEHUEM
unpopmaruun o ILI[. Hcnonb3ys AaHHBIE NUCTAaHUMOHHOTO 30HAMPOBAHMS,
MOSIBUJIACh BO3MOXKHOCTh CBOE€BpeMeHHO oOHapyxuBaTh [LII., wu3ydars
atMocepuble xapaktepuctuku I[LI[., oTciaexuBaTh UX TPAEGKTOPUIO U
MIPOTHO3UPOBATh HUX MOsABIEHUE. JTO aAenaeT ucciaenoBanue ILL[. ogHO#Nl u3
BAKHEWIINX, 1O CUX IOP, HE PEIIECHHBIX 3a1a4 COBPEMEHHON HAYKHU.
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HOBBIE JAHHBIE O TPOIIMYECKUX HUK/IOHAX

A.C. Cobonesckuii, 3. 3apyona, B. Kazanwl, H.B. Kyuepenxo
Ooecckas nayuonanviasa akademus ceasu umenu A.C. Ilonosa,
Ooecckutl 20cy0apCmeeH bl IKOJOSUYECKUL YHUBEPCUMem

OcHoBHOW 3amaueil ucciaeAOBaHMsS ObUIO M3YYEHHE CTENEHU BIUSHUS
sHEepruu (Ha3oBbIX MEPEXOA0B BOJIbI B aTMOchepe Ha (OPMUPOBAHUE U PA3BUTHE
TPOMUYECKOr0 LMKJIOHA. B KadecTBe OCHOBBI HCCIIEOBAaHUS OBUIA MPHUHSTHI
onyOIuKOBaHHBIE 00001IeHHs TeopeTHdeckoro xapakrepa [1-5]. Tlokazano, uto
MPOLIECChl KOHJIEHCALUK BOJASTHOTO Tapa (CONMpOBOXkAaeMble BbIIEIEHUEM Terlia
U COOTBETCTCBYIOIIMM CHW)XEHHEM aTMOC(HEpHOro AaBi€HHs), M IPOLECCHI
BaKyyMHu3alluM B o0ObeMax Imepexoia BOAbl M3 ra3a B JKHIKOCTb (Takxke
COINPOBOXK/Ia€MbI€ YMEHBIIEHHEM aTMOC(HEpPHOro AaBJICHUS ), HAUUHAIOIIMECS B
MPUBOJIHOM CJIO€, MOTYT TpaHC(OPMUPOBATHCS B MOIIHbIE KOHBEKTHBHBIC
polecchl M 00ecnedyuTh pPocT OOBEMOB KY4YEBO-IO0XKAEBOM 0O0JaYHOCTH B
BBICOKMX clIOsiX aTmocdepbl. Bemen 3a atuMm, TpaHchopMamuu OTKpPBITOM
KOHBEKTHUBHON sYEMKM B yparaH CHnocoOCTBYeT, 3KCTPEMaJIbHbIH IO
MHTEHCUBHOCTH, Mpoliecc 3axBaTa arMoc(depoil BOASHOroO mapa M3 OKeaHa 3a
CUET PE3KOro 00OCTPEHUs IPaIMEHTOB MapIUAIBLHOTO J1aBJICHUS BOJSHBIX MapOB
Ha TpaHUIE NPHUBOJHOTO CJIOS U CYXOM M XOJOJHOM BO3JYIIHOMW MAaccChl
OITYCKAaIOIIEHCs CBEPXY B «Ti1a3e Oypm».

WN3yuyensl  ycioBuss  GOpMHpOBAaHUS U Pa3BUTHUS ~ MeETa-LIMKIIOHA,
chopmupoBaBierocss B TpeTbei nekane Hos0ps 2011 r., ¢ pazmepamu Oosee
2000 kM B 3kBaTOpHasibHOM 30He MHIUKCKOrO OKeaHa, KOTOPBIHA, epeMeIasich
Ha 3amaj 1mocje BbIXxoJa Ha Tepputoputro WMHauu, TpanchopmupoBaiics B
TPOMUYECKUM ITUKIOH OOBIYHBIX pa3MepOB. DTOT TPONMMYECKUI LUKIOH JOIIENT
no Ilepcuackoro 3anuBa, BbI3BaB TaM paspylueHus. MccinegoBaHue HUKIOHA
BBITIOJJTHEHO MyTEM pPAcue€TOB TUCTOrpaMM IUIOIIAAXd OO0JIAYHOCTH Pa3HOM
temriepatypsl B MK nuamasoHe, 1o KOTOPBIM BBIYUCIEHBI MPOILECHTHBIE
COOTHOIIEHUS HM3KOW (Teryioi) © BBICOKOW (XOJOMHOM) 00JIAYHOCTH.
VY CTaHOBJIEHO, YTO €KECYyTOYHO B HOYHOE BpEeMsl CYTOK, KOTrJa TeMIiepaTypa
BOJABl BBIIIE TEMIIEPATypbl NPUBOJHOTO BO3[yXa, B MPUBOJHOM CJIOE
aKTUBHOCTb  IMpollecca KOHJAEHCAMM  aTMOC(epHON Biaru  JOCTHraeT
MOJIOKUTENIBHOTO IKCTpeMyMa. BoisiBiieH 3G (eKT KpaTKOBPEMEHHOIO YCHIICHUS
Mera-naenpeccun 23-24 Hos6ps. B atot nepuoa Ha 10% yBenuuunacek miomanb
00JJAYHOCTH BEPTUKAIBHOTO PA3BUTHS, 3a CUET CYUIECTBOBABIIEH HHU3KOU
obnactu. B 3TOT mepuon B TpomMuecKkoil Mera-fenpeccu aTtMocgepHoe
nasiaeHue cHusuioch Ha 8 rlla, chopmupoBanack HUKIOHWYECKas BETPOBas
HUPKYJIALMS, 32 CYET KOTOpOM copMUpOBaIOCH BOJHEHHE S5-THU METPOBOM
BBICOTHI.

BbInosIHEHBI  Tak)ke  MCCIIEOBAaHUS HU3MEHUYMBOCTH  HMHTEHCHUBHOCTH
TPOMMYECKOTO IUKJIOHA B FOkHOW uwactu WHnwmiickoro oxeana 8-15 despans
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2012 r. DTOT UMKIOH H3ydaJcd MO JAHHBIM CIIyTHUKOBOM paJHOJOKALIMH,
npoekt TRMM. Pe3ynbTarsl BBINOJTHEHHBIX HCCIECHOBAHUN ITOKA3bIBAIOT, YTO
AHEPreTUYECKUIN pecypc HUKIIOHA €XKECYTOUYHO MEHsUICSA ¢ aMIuuTyou 10 50%
C MakCMMyMaMH B HOYHBbIE Yachl (puc.l), 4TO COOTBETCTBYET IKCTPEMaIbHBIM
YCJIOBHUSIM  Pa3BUTUSI KY4YEBO-JOXKJIEBOM 0O0JIAYUHOCTH HaJl OKEaHOM Kak
pe3yibTata TpaHchopMalui BHyTPEHHEH dHeprun (a30BbIX MEPEX0I0B BOJLI B
KUHETUYECKYI0 YHEPrui0 KOHBEKTUBHBIX IMPOLIECCOB, & B MOCIECAYIOLIEM - B
BUXPEBYIO CTPYKTYDPY.

20

=1}

L]

20

lzdes 1ddem
zZ@iz

Puc. 1 — I3MeHYHBOCTH BO BPEMEHHU OCPEITHCHHBIX 110 IIUKJIOHY 00BEMOB
CKOHJICHCHpOBaBIIIEHCs Bi1aru (ycil. IKaja).

BoiBoa. @eHOMEH CYTOYHOrO XOAa DHEPTHUH, MOJYYAEMBbI TPOIMUYECKUM
IUKJIOHOM OT OKeaHa, I03BOJSET JaTh OOBSCHEHHWE YacTO (UKCHUPYEMBIM
OLIMOKaM MpHU MPOrHO3€E pa3pylIeHUI yparaHoB P BBIXOJIE Ha CYIY.
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OCOBEHHOCTHU CTATUCTUYECKOM CTPYKTYPHBI TIOJIEN
TEMIIEPATYPBI BO3/IYXA HA YPOBHE AT-850 B 3AIIAJTHOM
CEKTOPE I0OKHOTI'O ITOJIYIIIAPUS

A.J1O. Cobuenko, E.I1. [lIkonvusiii npog, 0.m.H.
Ooecckutl 20cy0apCmeeH bl IKOJLOSUYECKUL YHUBEPCUMe

[locnennee pecsTwieTne OOJbIIOE BHUMAHUE VYIAENSAETCS HW3YUYCHUIO
sieHus: Inb-Hunbo KOxHOE konebanue. B psime paboT mokazaHo, 4TO 3TOT
(eHOMEeH OKa3bIBaeT BIUSHUE HA pPa3BUTHE ATMOCQEPHBIX MPOLECCOB U
(dbopMHpoBaHUE KIMMATOB HE TOJIBKO B TPOIMUYECKOMN 30HE, HO U B CPEIHUX U
BBICOKHUX IIUPOTAaX 000UX MOTYIIAPHiA.

BbI10 MpOBEEHO NETAIBHOE MCCIEIOBAHUE CTATHCTUYECKOM CTPYKTYPBI
noJiel TeMIiepaTypbl Bo3AyXa Ha ypoBHe HM300apuueckoil moBepxHocTH AT-
850 B 3amamHoM cektope HOkHOro mnonymiapus, M clejlaHa IONBITKA
OOBSACHUTh OCOOEHHOCTH 3TOM cTpykTypel. C »3TOW Uenabl0  ObUIM
HCIIOIb30BaHbl METOJBl KOPPEJSIUMOHHOIO W KOMIIOHEHTHOI'O aHAJIN3a
MHOTOMEpPHBIX ToJjed. B kadecTBe MCXoaHOW MH(OOpPMAIMKM HCIOIL30BAIACH
naHHble pe-aHanu3a ERA-40.

[IpoBeneHHbIe UCCIEAOBAHMS TOKA3aIU, YTO XapaKTEePHOH 0COOEHHOCTHIO
MOJIE CpEeNHUX 3HAYCHUN TeMIepaTypbl M CpPEIHMX KBagpaTHYECKHX
OTKJIOHEHUH BO Bce MecdAnbl rona Ha ypoBHe AT-850 sBisercs casur B
TPONUYECKOW 30HE OCH TpeOHS TeIula K 3amajay OT IOKHOH AMEpuKd u
o0pa30oBaHHE CHUCTEMbl OYaroB HU3KUX M BBICOKMX 3HAYEHUH W3MEHUYMBOCTU
temriepaTypsl. Odar MOHM)KEHHOW H3MEHYMBOCTH TEMIIEpaTyphl y Oeperos
KOHTHUHEHTa B TPOINHWYECKOM 30HE, a TAKKE CIBUT B CTOPOHY OKE€aHa OCH
00JacTH Teria MOXHO OOBSCHUTH BIUSHUEM MAcCaTHOW MHBEpPCUHU, KOTOpas
oOpa3yeTcsi y 3amajHblX OeperoB KOHTHMHEHTOB B TPOMHUYECKHUX IIMPOTAaX.
OO6nacTb TMOBBIIEHHOW M3MEHYUBOCTH TEMIEpaTypbl B  TPOMUYECKON
akBaropun lOxxHoro Tuxoro okeaHa MOXKeT OBITb OOBSICHEHA HAIUYUEM
MHTEHCUBHOM BJIA)XHOW KOHBEKIINH, CTUMYJIUPYIOLIEHCS HAIMUYMEM KOHTpAcTa
TEMIIEPATYP MEKIAY 30HOW TEIUIOW IOBEPXHOCTHOM OKEAHWYECKOW BOIBI U
Uwmmmiicko-Ilepyanckum ~ xononHeiM  TedeHueM.  CTpykrypa — mojeu
M3MEHYMBOCTU TEMIIEPATYpPhl Ja€T OCHOBAHMSI CUUTATh, YTO OYar oOpa3zoBaHus
BoiH PoccOu mopx nerictBuem sBienuii Diab-Huano IOxkHOEe KoneOaHme,
ykazaHHbIX B pabore Ilerepcona u VYaiita, 1mernecooOpa3HO NOPOUIUTH B
BOCTOYHOM HAaIlpaBJICHUH, MO KpailHend Mepe, no 110°3x. Ilomoxkenue 30H
MOBBIIIEHHONW HM3MEHYMBOCTH, PACIPOCTPAHSIONIMECS OT OOJACTH BBICOKHX
3HAYEHUN CpEeAHUX KBAAPATHUYECKUX OTKIOHEHUWH TeMIepaTypbl BO31yXa,
PAacnoNOKEHHBIX B aKBATOPUU MOper berumnHcray3ena, u Yaauemnia, B CEBEpO-
3amaJHOM M CEBEPHOM HANpPaBJIEHUH, & TAKKE CTPYKTypa MOJEH KOPPEISIIUH,
AT OCHOBAaHME IOJaraTh, YTO OHHM OTPAXalOT TPACKTOPHUU IEPEMEIICHUS
BoIH PoccOu oT oyara B TpONMMYECKOW 30HE K IOTY M IOr0-BOCTOKY, YTO
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CTUMYJIUPYET MUKIOHUYECKYIO JIeaTebHOCTh B FOKHOM oKkeaHe y moOepexbs
AHTapKTUBL.

KoMmoHeHTHBIN aHau3 moJiei cpeTHEMECSUHbIX TEMIIepaTyp BO3yXa Ha
ypoBHe AT-850 mo3Bonser mpoBecTd Oojee  J€TalbHBIM  aHaIu3
CTaTUCTHUYECKOW CTPYKTYpbl OSTHUX TIOJIed, OCHOBHBIX €€ OCOOEHHOCTEH,
OTIpeEISIONINXCS COOCTBEHHBIMU 3HAYEHUSIMHU - JTUCTIEPCUSIMU
OPTOTOHAJIBHBIX KOMIIOHEHT TOJied W CTPYKTYypoll mojell CcoOCTBEHHBIX
BEKTOpOB. PacyeThl MOKa3pIBalOT, YTO CyMMapHas JUCIEpCUs ToJieh
TeMIiepaTypsl Ha moBepxHOCTH AT-850 B Kax/I0M U3 MECALIEB UCUEPITLIBACTCS
6omnee yeM Ha 60%, TpeMsi cOOCTBEHHBIMH 3HAUEHHUSIMU. B rogudHom paspese
NepBOE€ M BTOPOE COOCTBEHHBIE 3HAUEHUS MMEIOT XapakTep MEepPUOIUYECKHUX
KoJIeOaHMM, TprUUeM B BECEHHUE MECSIbI OHU HAaXOASTCs B MpoTUBO(daze. 1o
O3HaYaeT, yTo (GOPMHUPOBAHUE ITUX IOJIEH B ATOT MEPHUOJ] ONMpEIEsIeTCs KaK
HamOoJjiee  KPyHMHOMACIITAaOHBIMM  TMPOLECCAaMHU,  Pa3BUBAIOIIMMHUCS B
UCCJEeyeMOM CEKTOpe, TaK M MpoleccaMd MEHBIIero Macmraba —
OapOKIMHHBIMH BoJIHaMH PoccOu. DTo moATBEp>KIaeT M CTPYKTypa Mojel
MEPBOro U BTOPOT0 COOCTBEHHBIX BEKTOPOB B ATOT NEPHO]] BPEMEHHU.

BpeMeHHble psibl MEPBbIX TPEX TJaBHBIX KOMIIOHEHT, MOJIy4YEHHbIE
MyTeM OPTOTOHAJIBHOTO MpeoOpa3oBaHUs TOJIEW Temmeparypsl B 0Oa3uce
COOCTBEHHBIX BEKTOpPOB, CIJIQKHUBAIMCh C TOMOIIBIO KOCHUHYC-QUIBTPA.
AHanu3 CrIIaKEHHBIX PSAJOB MOKA3bIBAET, YTO MEPBOM TJIABHOW KOMIIOHEHTE
MPUCYIIU XOPOIIO BhIPAXKEHHBIE KBA3UAECIATHIIETHUE KOJeOaHus, HA KOTOPbIE
HAKJIAJbIBACTCSl  YETBHIPEXJIETHSAS  NEPUOJUYHOCTb. ITH  OCHWLISLUU
COrjacylTcsi € OCHWUISIMUSAMHU, OTMEYEHHBIMHM BO BpPEMEHHOM pAIy
napametpa Onb-Hunbo FOxHoe konebanue. BpemeHHoM psif BTOPOi TIIaBHOU
KOMITOHEHTBI XapaKTepU3yeTcs HaluuueM JABYX TpeHAoB. [lepBwlif u3 HUX
MMEET BPEMEHHYIO JIUTENBHOCTh ¢ 1960 mo 1980 rox u oTpakaeT mageHue
MHTEHCUBHOCTHU KOJeOaHuil Ha o0mieM (poHe HE3HAYUTENbHBIX OCHMIISIUNA C
nepuoaoM 4 rona. Bropoll TpeHI MMeeT BPEMEHHYIO MPOJOJIKUTEIBHOCTD C
1980 mo 2002 roa. Dto TpeHJ pocTa U OOIIETr0 YBEIMYECHUS MHTEHCUBHOCTH
KojeOaHuii ¢ 4-x JNeTHUM mnepuoaoM. Takasi CTpykTypa oOycloBieHa, Haao
nojiaraTh, yBEJIMYEHHEM HMHTEHCHUBHOCTH TeHepauuu BoiaH Poccou,
CTUMYJIUPYIOIIEH I[UKJIOHUYECKYIO JESITENbHOCTh B AaKBATOPHUSAX MopeH
bennuucrayzena u  Ysaaemna. BpeMeHHOW psii  TpPETbEM KOMITIOHEHTHI
MPEICTABIIAECT COOOM YOS IOYEHHBIM OCUMIUISIIUOHHBIN MPOLIECC C HATMYUEM
JUTMHHBIX BOJIH MEPUOAOM 8-9 Jier.

[IpencraBiieHHblE pe3yibTaThl OTPAKAIOT B3aUMOCBS3b SIBICHUS OJb-
Hunbo HOxxHoe konebaHMe ¢  KpyNMHOMAacHITAOHBIMH  IPOLIECCAMH,
(bopMHpYIOIIUMU CTPYKTYpbl MOJed Temneparypbl Ha ypoBHe AT-850 B
3amagHoM cektope FOxHoro nomymapus.
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UCCJEIOBAHUE TUIOB JIETHET'O CE30HA I'OJIA JIJI51
PEKPEALIMOHHBIX LEJEMR
HA IOTO-3ANIAJIE 3ATIAJTHO-CUBUPCKOI PABHUHBI

A.C. Copoka, JI.b. Qunanoviuesa, kano. eeoep. Hayx, 0oy.
Tomckuil eocyoapcmeer bl YHU8epcumem

JleTHUii Ce30H B YCIOBUAX YMEPEHHOTO KJIMMaTa, rJ¢ 4eTKO 0003HA4YCHBI
BCE YEThIPE KIMMATHYECKHUX CE30HA, SBJISETCS TJIABHBIM BPEMEHEM rojia s
OCYIIIECTBIICHHS TYPUCTCKON U PEKPEAIMOHHON JIESITEIIbHOCTH.

HccnenoBanusi CTPYKTYPHBIX OCOOCHHOCTEW JIETHETO CE30HA B CBSI3U C
PEKpEAMOHHON JIeSITEIbHOCTRI0O HaMH IIPOBEJACHO HAa OCHOBE JIaHHBIX O
BPEMEHHBIX T'paHUIIAX JBYX METEOCTaHIIMM, PAacOJIOKEHHBIX Ha IOro-3araje
3anagno-Cubupckoii papaunbl (3CP) — cr. Jleymu (roxHast Taiira) u ¢t. OMcCK
(;tecocrenn). JIJiss HUX Ha OCHOBE KOMIUIEKCHO - TEHETHYECKOT'O METOJa paHee
OblJ1a yCTaHOBJIEHA M O0OOCHOBaHA CTPYKTypa JICTHETO CE30Ha, KaK B CpeIHEM
MHOT'OJICTHEM BBIBOJIE (T.€. 30HAJIbHBIE MOJIENIM CE30HHBIX PUTMOB), TaK MU 3a
KaxabIid rox ¢ 1936 mo 2006 1.

Cpennsis MHOTOJIETHAS CTPYKTypa JI€THETOo ce3oHa B mpenenax 3CP
paBHHMHBI Tpéx(da3Hasi, OHa BKIIOYAET B ceOs chemayromue (aspl: «yMepeHHO-
npoxiuanauoe gero» (1 §), «ymepenno-remnoe neto» (2 ¢) u «cnazg nera» (3 §).
Jns ux pasrpaHUdeHUsT B3STHl CICAYIONIME 3HAYCHHS CpeaHEd CYTOYHOM
TEeMIEepaTyphl BO3AyXa U YIPYrocTy BoAsHOTO napa. Hauano ¢a3el «ymepeHHO-
MPOXJATHOE JIETO» TMPOUCXOJUT TPHU MEepexoie ITUX TIOoKazaTesei,
cootBeTcTBeHHO 4epe3 10,0°C u 7rlla Ha BeTBM moabeMa ux 3HaueHui. Bropas
(daza yiera oxBaThIBa€T BpeMs C TeMIlepaTypaMH YCTOWUYHUBO MPEBBIMIAOIINUMU
15,0° C u BnaxHocThio paBHOM wiu Oosbine 9-10 rlla. Konen daszbr «cnan
JIeTa» COBIIAIAET C YCTOMUYMBBIM NEPEXOA0M 3TUX Tokazatenen yepes 10,0° C u
8rlla Ha BeTBM MX cmaja. YKa3aHHbIE KpUTEpUH Hadaia (KOHIA) CTPYKTYPHBIX
€UHUI] JIETHEr0 CE30Ha HaMH OBbUIM YCTAHOBJICHBI U OOOCHOBAaHbI Ha OCHOBE
aHaju3a rpadKOB KOMIUIEKCHOTO KJIMMaTUIeCcKoro pexuma [1].

AHanu3 BpeMEHHBIX TPaHMUII JIETHETO CE30HA U €r0 CTPYKTYPHBIX €IMHUIL
3a 70 nmet mokazaj Ha WX OOJBIIYI0 U3MEHUYMBOCTH MPU JIBIJKCHUU C CEBEpa Ha
tor. Tak, B HOKHOM Taiire JIeTo HaYMHAETCs TMOYTH Ha JBe Henenu mosxke (23
Mast), yem B Jecocrenu (8-10 mas). Konerr ce3oHa Ha ceBepe pPETrHMOHOB
Hactynaetr 11 cenTa0Ops u Toapko depe3 7 aueit B necocrenu (17-18 ceHTIOP).
[Tpon0IKUTETLHOCTD JIeTa U3MEHsIeTCs o TeppuTopun oT 113 gHel Ha ceBepe
na 131- 134 gueid, uto cocrtaBisieT, NpUuMepHO, 31-36% OT IIUTENBHOCTHU roOAa.

IlentpansHas (aza neta («yMEpEeHHO-TEIUIOE JIETO») B FKOKHOM Taiire
3aHuMaetr 58 gHed romooro 1ukia (16%), a 10kHEEe OHA 3HAYUTEIHHO
npoaomkuTenbHee - 71-84 aueit (19-24% oOT AIUTENBHOCTH TOJOBOTO IUKJIA).
Panpiie sTta ¢daza HauMHAETCSA B JIECOCTENU — 2 HWIOHS, TOTJA KaK B FOXKHOM
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taiire — 15 utons. JlaTel KoHIA Pa3bl «yMEPEHHO-TEIUIOE JIETO» MO TEPPUTOPUHU
KoJeOmoTes B npenenax 13-26 aBrycra.

B xone wuccnenoBanuii ObUIO BBISBICHO MATh PA3IMUHBIX MO CTPYKTYpE
TUIIOB JIETHUX CE30HOB, OTJIMYAIOIIMUXCS 10 coueTanuio ¢a3. Mx moBropsieMocThb
npejacTaBlieHa B Tabnule, U3 KOTOPOM CIeyeT, 4TO Yalle BCero 3a Mepuoj C
1936 o 2006rr. oT™MEeYaIUCh TOBI ¢ TPEX(Pa3HON CTPYKTYPOU JIETHETO CE30HA —
B 72,5% cnyuaeB B siecoctenu U 67% - B 10’)KHOM Talre.

Tabmuma 1 — IloBTopsiemocTh (%) TUIIOB CTPYKTYPHI JIETHETO CE30HA Toja
Ha oro-3amaje 3amnaaHo-Cuoupckoi paBHUHBI 3a iepuoa ¢ 1936 mo 2006 rr.

2¢ 6e3: 1d
Cranuun 3¢
1 2 3 6e31mu3
IO>xnas Taiira 67% 23% 4% 6% 0
Jlecocrens 72,5% 17% 0 9% 1,5%

CrnenyoomuMu Mo MOBTOPSIEMOCTH UAYT ABYX(a3zHbIE IO CTPYKTYpPE THUIIbI
neta 0e3 ¢a3bl «yMEpEHHO-NPOXJIATHOE JIETO». J[aHHBIM THI CTPYKTYpBI, Kak
npaBuwiio, ObIBa€T B TOJAbl, KOrja mocleqHsis ¢a3a BECEHHEro Ce30Ha
3aKaHYMBAECTCS 3HAYUTENIBHO MO3JHEEe CpeAHEl MHOTOJETHEH NaThl U Mepexo
gepe3z 10,0°C wu 15,0° C ocymiecTBisieTcss MPaAKTHYECKA OJHOBPEMEHHO (C
pazHuuei 1-2 1Hs), TO €cTh IOCJe 3aTsHDKHOM BECHBI JIOCTATOYHO OBICTPO
MIPOUCXOJIUT Tepexo]l K (ha3e «yMEpeHHO-TEIJIoe JIeTo». Pexe BCTpedanuch
ciy4yaw, Korja ¢asza «yMEpEeHHO-NPOXJAJHOE JIETO» BhIMaaala B CBS3H C
paHHUM HACTYyIUIEHHEM Terja (MpU HOPMalbHBIX CPOKAX OKOHYAHHS BECHBI,
HayaJlo JIETHErO0 CE€30Ha 3HAMEHOBAJOCh Cpa3y YCTOMYMBBIM MEPEXOIOM
CpellHECYTOUHOM TemnepaTypbl Bo3ayxa Boiiie 15,0°C).

JIByx(a3ubie TUMbI JeTa 6e3 (a3bl «craj JieTa» CTOST Ha TPEThEM MECTE C
noBTopsieMocThio  6-9%. IlomoOHOE CBsSI3aHO C TO3MHUM KOHIIOM  (ha3bl
«YMEPEHHO-TEIJIOE JIETO» U PAaHHUM HAa4aJloM OCEHHEro Ce30Ha, KOrja Mnepexo
yepez 15,0°C m 10,0°C Ha cnage TeMmeparyp HPOMCXOAUT MPAKTUYECKH
OJIHOBPEMEHHO U B TaKOM cllydae (a3a «cmaj JeTay BbIIaJaceT.

OcranbHble THUIBI JIeTa, a UMEHHO OAHO(A3HBI THUIl CTPYKTYpbl 0e€3
nepBoi U TpeThel pa3 u AByx(da3Hblil TN 0e3 BTOpoii ¢a3bl HAOIIOAATUCH HE
Ha BCEX CTAHLIMSIX.

Kaxnaplii W3 BbIACIEHHBIX THUIIOB JIETHUX CE30HA HMMEET CBOHU
OTJIUYUTENIbHBIE OCOOCHHOCTH KIMMATUYECKOTO PEXKHUMa, KOTOpbIE CIEAyeT
YUUTHIBATh TNPU TMPOBEACHUU PEKPEALUOHHBIX MEPONPHUATUH, YTO, B CBOIO
ouepe/ib, MOJIYEPKUBAET aKTyalbHOCTh UCCJIEIOBAHMS €CTECTBEHHON CE30HHOMU
PUTMUKH KJIMMATA MPHU OLICHKE PEKPEalMOHHOr0 MOTEHIMajla TePPUTOPHUH.

Jluteparypa:
1. ®unangeimesa JIb., Okumesa JI.LH. Ce30HHBIE pUTMBI TPUPOABI 3amagHo-
Cubupckoit pauunbL.-Tomck: U3a-Bo «llenenry», 2002. — 404 c.
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IHNPUMEHEHMUME CITYTHUKOBbBIX TJTAHHBIX NOAA/AVHRR JJISA
MOHUMTOPHUHI'A CHEI'OTAAHUSA B KABAXCTAHE

C.C. Cyneiimenosa, A.M. Kayazos, «.2.H.
Kaszaxckuii HayuonanwvHuiil ynugepcumem umenu anb-Papadu

CHEXHBI TOKPOB HUIPAcT OrPOMHYIO POJib B (HOPMUPOBAHUM KJIMMAaTa
TEPPUTOPUH, BOJHBIX PECYPCOB M THAPOJOTHYECKOTO pPEXHMMa PEK U 03€p.
JIaHHBIE O MPOJOJKUTEIBHOCTH 3aJIETaHMS, BBICOTE W BOJHOCTU CHEKHOIO
MOKPOBa MO3BOJISIOT OLUEHUTH BJIArocojiepKaHue MOYB, YTO HEOOXOAUMO IS
PEryJIMpOBaHUS CPOKOB TOJEBBIX pabOT M MpOrHo3a ypoxkaitHocTu. Takum
oOpa3oM, HCCIEOBaHME CHEXHOTO IOKpOBa  SABISIETCS  OAHOW U3
aKTyaJIbHEHIINX IPO0JIeM COBPEMEHHOMN THIPOMETEOPOJIOTHUH.

IIpoBeneHne uU3MEPEHUN XapaKTEPUCTUK CHEXHOTO TOKpOBa paiioHa
TPAJUIIMOHHBIMH METOJIaMH, OCHOBAHHBIMHU Ha HA3€MHBIX HM3MEPEHUSIX - HE
MIO3BOJIIET OLEHUTh NPOCTPAHCTBEHHOE PACIPEAECIEHUE CHEKHOIO IOKPOBA.
Bmecte ¢ TeMm, B mocienHue roAbl OOJBIIMM JOCTHXKEHHEM B 00JacTH
UCCIIEIOBAHUSI ~ CHEXKHOIO  MOKpOBa  CTaJlO0  IPUMEHEHHE  METOJIOB
JUCTAaHIIMOHHOTO  30HAMpoBaHusA. B pabGore mnpennokeHa  MeETOAUKA
MOHUTOPHUHIA CHETOTAsIHUS Ha OCHOBE aHAJIN3a KOCMUYECKUX CHUMKOB NOAA.

@u3NYECKOl OCHOBOW pAacnoO3HAaBaHUSI CHEKHOTO MOKPOBA SIBISETCS €r0
BBICOKAsi OTpaXkaTelibHasi CIOCOOHOCTh B BUAMMOM JUAaNa3oHE M HH3Kas
u3nydarenpHas crnocoOHocTs B MK-nnamazone, a Takke pocT pacceuBarolInx
CBOWCTB CyXOro CHEra mo Mepe CHWKEHHUS JJIMHBI BOJHBI MHUKPOBOJIHOBOTO
W3JIyYCHUS NPU PATMOMETPUUECKUX M3MEpeHUsX [1].

Jlist BBIJENIEHMs] CHEra Kak MpPaBWJIO MCIOJB3YIOTCS — OOILENPUHSTHIE
unaekcol, Hanpumep NDSI, m1s AVHRR NOAA NDSI pasen (b1+b3)/(bl-
b3), rtne b 1 u 3 — 3HaYeHUS WHTEHCUBHOCTH M3Jy4eHHs B KaHaiax 1 u 3
panuomerpa NOAA/AVHRR. Ilpumenenue NDSI ¢ nmoctaTo4Hoi CTENEHBIO
HaJIe)KHOCTH TTO3BOJISIIOT BBIABUTH TPAHUIIBI CE30HHOIO CHEKHOTO TTOKPOBA.

OcHoBHOW 3amaueil pabOTHI SBISETCS OTCIEKUBAHWE IUHAMUKH CXOJa
CHEXXHOTO TIOKpOBa MO CITYTHUKOBBIM CHUMKaM. B paboTre ObLIN MCIOJIB30BaHbI
nanabie NOAA c 15 despans o 15 anpenss 2011 ropa.

ExxenHeBHOE  BBIAEIEHWE MACKHM CHEKHOrO IOKpPOBa  MO3BOJMIIO,
MOCJIEA0OBATENIBHO HAJIOXKUB MUX, CO3/aThb KapTOCXEMY JWHAMHKU CXOJa
cHexHoro nokposa B 2011 rogy -pucynox 1.

Ha cnyTHMKOBBIX CHHUMKax €XEIHEBHO OIpEeAesiiach IpaHUIla CHEXKHOTO
ITOKPOBA M BBIAEIATACH ONPEAEIECHHBIM Ui 3TOr0 JHS LIBETOM. BblaeneHHbIe
00JacTH TOCHEe0BAaTEeIbHO HAKJIAJbIBAIMCh B BHUJIE CJIOEB 3a BECh MEPHUOJ
CHETOTasIHUSI.

Pacnpenenenne cHe:)XKHOTO MOKpoBa Ha Teppuropuun KazaxcraHa mokasano,
9TO B OOIIEM, XapaKTEPUCTUKH 3aJeTaHusl CHEXHOTO MOKPOBA TUITHMYHBI IS
CTEMHBIX TEPPUTOPUM. Y BEIMUEHUE MOIIIHOCTH CHEKHOTO MOKPOBA KaK MPaBUIIO
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Ha6mozxaeTc51 Ha MCCTHBIX IIOBBIIICHHUAX peﬂbe(ba, MpCUMYHNICCTBCHHO Ha
CKJIOHAaX 3allaIHbIX BKCHOSHHHﬁ.

1 5 101520 25 1 5 101520 25 1 5 10 15 20 25
Despanb Mapr Amnpens

Puc. 1 — Ilunamuka cxona cHexxkHoro nokposa B 2011 roay

Jlauubiii  gakt O0OYCIOBIEH  HE TOJIBKO MpeolagaHueM BTOPKEHUS
BJIATOHOCHBIX BO3JYIIHBIX TMOTOKOB C 3alaJHOW YacTH TOpPU30HTA, HO H
JOTIOJTHUTENIBHBIM OTJIOKCHHEM CHEra METEJISIMU Ha TeX )K€ CKJIOHaX, TaK KakK B
[[eJIOM TIpeo0JialaloT METeNIeBble BETPhl 3amajHbIX HampaieHuid. OJHAKO B
YCJIOBHUSIX CTEMHOM CHUJIBHO PACUJ€HEHHOW MECTHOCTH, B CBS3H C MEPEHOCOM
CHEra C OTKPBITBIX POBHBIX M BO3BBIIMICHHBIX MPOCTPAHCTB, a TaKXKe C
HABETPECHHBIX CKJIOHOB JIOJIMH, BJIMSHUE OTIEJIbHBIX MOBBIIMICHU MECTHOCTH B
3HAUYUTEIILHOM Mepe CTJIaXMBAaeTCs. 371eCh M3MEHEHHE MOIIHOCTH CHEXKHOT'O
MOKpOBa B TMEPBYIO OYEpeIb 3aBUCUT OT MHUKpopenbeda U OCOOEHHO OT
PO3UOHHOTO PaCWICHEHHUs BOJI0COOPOB [2].

Oco0eHHOCTRIO 3ajieraHusl CHEKHOT'O TMOKPOBA 32 PAaCCMOTPEHHBIN MEPUO/]
SIBJISIETCSI, HETHIIMYHOE TOBCEMECTHOE €ro 3ajieTaHue IO BCEH TEepPUTOPUHU
KazaxcraHa Tak Kak [0)KHbIE 00JIACTH 3a4acTyr0 CBOOOIHBI OT CHEra.

BriBOa

AHanmu3 pe3yiabTaTOB KOCMHUYECKOTO MOHHUTOPHHIA CXOJa CHEXHOIO
nokpoBa B Kazaxcrane u pacnpeneneHusi CHEKHOTO IOKpPOBa IO JIaHHBIM
Hanmonansaoro Atnaca Pecnyonuku Kazaxcran [3] mokasbiBaeT, uto B 2011
roJly CHEeXKHBIN MMOKPOB 3ajieraj He TUIIMYHO - TI0 Bcel Tepputopun Kazaxcrana,
B OCTaJbHOM CXOJl CHEXHOIO IOKpOBa OBLI TUNMYEH  JJIsI HCCIIEAYEeMOM
TEPPUTOPUU U JIaTHI CXOJIa CHEIKHOT'O TIOKPOBA JISKAIH B TIPEIesIaX HOPMBI.

Jluteparypa:

1 Cuer: cnpaBounuk / Ilog pea. .M. I'pest, 1.X. Meiina /Ilep. ¢ anri. —
JL.: 'mppomereonsnar, 1986. — 751 c.

2 KayazoB A.M. B03MOXHOCTH oOmpejeieHus JaT CXOJa CHEXHOTO
nokpoBa B CeBepHoMm Kazaxcrane nmo crnyTHukoBbIM JaHHBIM NOAA/AVHRR //
Bectauk KasHY. Cepus reorpaduueckas. —2010. —Nel. —C. 95-99.

3 Pecny6nuka Kazaxcran. [lpupoansie ycinoBus u pecypesl / [loa. pen.
H.A. UckakoBa, A.P. Meney. — Anmarsl, 2006. — T. 1. - C. 232.
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OLIEHKA KOM®OPTHOCTH KJIMMATA TOPOJIOB BEJIOPYCH
J10 2020 TOJIA

Tenewm U.A., Bumuenko A. H., 0. eeoep. H., npog.,
Benopyccxuti cocyoapcmeennsiil yHugepcumem

B XXI Beke npobiieMa u3MEHEHHUs KIMMaTa IMpUBJIEKIA K ce0e BHUMAaHHE
BCETO0 MHUPOBOTO COOOIIECTBA U TMOOyAMJIa paccMaTpuBaTh KIUMaT Kak
BOXHEUIIUM TNPUPOJHBIA PECYPC, MPOCTPAHCTBEHHO-BPEMEHHBIE BapHallUU
KOTOPOTO HMMEIOT CEPHE3HBIE COLUUAIbHO-OKOHOMUYECKUE U TOJIUTUYECKUE
MOCJICACTBUSA, OMpeesronue 0JarocoCTOSTHUE TOCyAapcTB Mupa. B cBs3u ¢
OTUM UCCJIEJOBaHWE KOMQPOPTHOCTH KJIMMATUYECKUX YCJIOBUH TOPOJIOB
SBJISIETCS aKTyallbHbIM U MMeeT (YHIaMEHTAJIbHOE W TMPHUKIAIHOE 3HAuYCHHE,
SBJISICTCS. COCTABHOM YacThlO KOMIUIEKCHOM OILIEHKH T'€03KOJOTHYECKOTO
MOTEHIIMANIa CPeIbl JKU3HEICATCIIPHOCTH HAaceJIeHUs YpOaHU3HUPOBAHHBIX
TEpPUTOpPUNA. AHAIW3 METEOPOJOTHMYECKUX TPOILECCOB U  SBICHUH, UX
MPOCTPAHCTBEHHO-BPEMEHHON JIWHAMUKHU TO3BOJSET MNPOCICAUTh W3MEHEHHE
KJIMMAaTUYE€CKUX YCJIIOBUH TOPOJIOB B PE3YJIbTATE E€CTECTBEHHOTO PAa3BUTHUS U
AHTPOIIOTeHHON TpaHCchOopMalluK reorpaguyeckor cpebl, 1aTh MOIIEMEHTHYIO
1 KOMILJIEKCHYIO OIIEHKY X BO3/ICHCTBUS Ha YEJIOBEKA.

B paGote paccMoTpeH MPOTHO3HBIN ClieHApUi M3MEHEHUs KOM(OPTHOCTU
KJIMmara ropoaoB benapycu Ha nepuon 1o 2020 roaa.

[IporHo3HbIii CIIEHApUK OCHOBAaH HAa HW3YYEHUM TEHICHLUUNA W3MEHEHMS
AKOJIOTO-KJIMMAaTUYECKUX Tokazarteneit 3a 1984-2008 rr. [IBeHaanaTHiICTHUN
Jar TporHo3a OOYCJIOBJIEH HEOOJBIIUM TMEPUOJAOM BBIOOPKH HCXOJHOM
uHopmanuu. [Ipu ananuze ncxoaHout Beioopku DKII BeImonHsIACH MTpOIIEypa
MIPOBEPKU «BBIOPOCOBY, Jajiee ONpeAessiiuCh YPAaBHEHUSI pETPECCUU U3MEHEHUS
OKII, BBIYUMCHATUCH CPEAHEKBAAPATUYHBIE OTKJIOHEHUS U JTOBEPUTEIbHbBIC
MHTEPBaJbl, pacCCUUTHIBAIUCH NporHo3Hbie 3HaueHuss JDKII. Ilpu onpenenenun
ypaBHeHui perpeccur u3MeHeHus: OKII ObulM BBITIOJIHEHBI pPacyeThl IS
JMHEWHOW W 3KCIOHEHIMAJbHOM perpeccuoHHor Mozaenu uzMeHenus OKII. B
X0JI€ HCCJIEAOBAHMI OIpeNesIeHbl BO3MOKHbIE Bapuanuu kKaxgoro OKII wu
WHTETPAJIbHOTO TIOKa3aTeass KOMQOPTHOCTH Kiaumara ropoaoB. CoriacHo
pa3paboTaHHOMY MPOTrHO3HOMY ciieHapHio B 2020 r. BO BceX KPYITHBIX Topojax
Bbenapycu npenmnonaraercs MoBbIIICHUE YPOBHS KOM(DOPTHOCTH KIMMATHYECKUX
ycJIoBHi (Tabnuia 2).

NuTterpanpHblii mokazaTeab KOMGOPTHOCTH KiuWMaTta, MO CPaBHEHUIO CO
cpenuumu 3HaueHusIMH Ky 3a 1984 — 2008 rr. yBeaumuutcs ot 0,56 B
Morunese 1o 1,22 B Muncke. Hanbonee Beicokue adcomtoTHbIE 3HAUCHUA K
COOTBETCTBYIOIINE KOM(OPTHBIM KIUMATHUYECKUM YCIOBUSM, OXHIAIOTCA B
bpectre (4,48), Muncke (4,41) u I'omene (4,1), Heckonbko MeHbIIE K,
OTBEYAIOIIUE YMEPEHHO KOMGOPTHBIM  KIUMATHYECKUM  YyCIOBHSIM, B
Butebcke (3,73), I'pogno (3,25) u mMunumanbHbie Ky, XapakTepHbIE Majo
KOM(OPTHBIM KJIMMAaTHUYECKUM YcioBHsIM, B Moruiese (2,94).
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Tabmuma 2 — VI3MeHeHUE HWHTErpaJbHOTO IOKa3areis KOM(OPTHOCTH
kmumata  (Ky) B Topomax  bemapycu — corilacHO  IPOTHO3HOMY
cuenaputo Ha 2020 r., OTH. €.

T'opon YpaBHeHue CpennexBanpat | [loBepUTeIbHBIIM Cpennmit | —
perpeccun HYHOE HUHTEpBaJ MpU Ko 32 B 2020
OTKJIOHCHUE, G p (a=0,05) 1984-2008

Bpect y=0,033x + 3,23 0,43 +0,17 3,66 4,48
Burebck y =0,045x + 2,03 0,45 +0,17 2,62 3,73
I'omenb y=10,034x + 2,85 0,52 +0,21 3,29 4,1
I'pomno y=0,025x + 2,31 0,44 +0,17 2,64 3,25
Munck y=0,05x + 2,54 0,53 +0,21 3,19 4,41
MorwuieB y=10,023x + 2,08 0,38 +0,15 2,38 2,94

Ananu3 cpennux 3HadeHU K 1Mo ropomam bemapycu 3a msTuieTHue
nepuoabl (pucyHok 1, 2), TakkKe yKa3bplBaeT Ha YCTOMUMBYIO JHUHAMUKY
yIydiieHuss KoMGOPTHOCTH KIMMAaTHYECKUX YCIOBHH B TOpoAax CTPaHbl B
teuenue 1984-2008 rr. u manee mo 2020 r.

-
e S

“~ _
P i S S

TG SE
< L

roae:
[0 1984-1988 [0 1989-1993 E 1994-1998 [01999-2003 2004-2008 (I 2020

Puc. 1 — JIluHaMuKa WHTETPAJIBHOTO IMOKa3aTe)si KOM(POPTHOCTH KIMMaTa
(Kum) B paspese roponoB benapycu.

MMNKK, otH.ea,. y=0,2294x+ 2,302
] R?=0,9072

a 3,82

3,5 o 3,2 3,29
2,95 2,89 ’

37 2,48
2,5

2 -
1,5 A

1 —
0,5 -

g

1984-1988 1989-1993 1994-1898 199989-2003 2004-2008 2020

NHMHUA TPEHAA

Puc. 2 — [luHamMuka CpeaHHUX 3HAYEHUM HMHTErPAIBHOIO IOKa3aTess
koMdoptHocTH Kiumata (K,) roponos benapycu.
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CPABHUTEJIBHBIN AHAJIN3 HABJIIOJIEHU
ABTOMATHUYECKOM METEOPOJIOIT MYECKOM CTAHIINN
NCCBIK CO CTAHIAPTHBIMU HABJIOJIEHUSIMHU

M.O. Typcymobaesa, B.C. Yepeonuuenro, o.2.H., npogeccop.
Kazaxckuu nayuonanvhulil ynusepcumem umenu anv-Papadu.

B cBa3u ¢ BO3pacralomuMM  MOTPEOHOCTSAMH B JIETKOAOCTYITHOM
uHOpMaIMM O TOTOAHBIX YCIOBUSAX, B TOCIHEAHUE TOABl HAa CMEHY
TPaJAULIMOHHBIM METEOPOJIOTMYECKUM MpUOOpaM MPHUXOAST aBTOMATUYECKHE
MereocTaHi. CoBpeMeHHbIE aBTOMAaTHYECKUE METEOCTAHIIUU MOT'YT U3MEPSTh
METEOPOJIOrMUYECKUE BETUYMHBI C TOpa3ao 0oJiee BHICOKON BPEMEHHOM 4acTOTOM
n 6e3 ydyactus HaOmonaarens. OcoOeHHO akTyallbHO ucmosib3oBaHnue AMC s
ONpEIEIICHNS TapaMETPOB OKPYKAOIIEH CPEbl B yIAJICHHBIX TOUKAX.

HecMmoTtpst Ha oueBuanble npeumyniectBa AMC, He0OXOAUMO MOMHHUTH O
pENpE3eHTaTUBHOCTH HaOJII0ICHUH, MOCKOJIBKY JTaHHbIE JOJIKHBI
COOTBETCTBOBATh TPEOOBAHUSAM TOUHOCTH, ycTaHOBIeHHBIM BMO [1].

VYcraHoBka aBTOMaTH4YECKOM Mereoposiorndyeckorn cranumm AMSI111 B
r.hcceik, B AnmaTuHckoil obnactu, B HossOpe 2008 roga mociy)uiao MOBOJAOM
UL  Takoro BOINpPOCa, KaK CMOXET JIM OHa IIOJIHOCTBIO 3aMEHHUTH
CYIIECTBYIOUIYIO CTaHIApTHYI MeTeopoiorndeckyr cranuuro MC. Takum
oOpa3oMm, naaHHass paboTa ObUIa TOCBSIIEHA H3YYEHHUIO MOTPEUIHOCTEH U
1enecooOpa3HoCcTH Ucoyib30Banuss AMS111.

[ToBepka AMC npoBoauniiach MMyTeM CpaBHEHUS C JTAHHBIMHU TPATUIIMOHHOM
Mereoctanuu r. Mcceik. B Teuenue mmurensHoro nepuona (¢ 2009 mo 2012
rojJl) BBINOJHSJIUCh CHUHXpOHHbIE HaOmogeHuss nmo AMC u mo 3TaJoHHBIM
npubopam. Pabora Obla mpousBeseHa MO CIAEAYIOIIUM METEOPOIOTHYECKUM
rapaMeTpaM: TeMIepaTypa Bo3yXa, BIAKHOCTb U CKOPOCTb BETpA.

B ocHoBe aHanu3a JIEKUT U3MEHEHUE OTKJIIOHEHUS BEJIMYMHBI ", KOTOpas
OmnpeAesieTcsl Kak pa3HOCTh 3HAYEHUM, nmojiydeHHOM Ha MC, oT 3HaYeHUs 3TOU
xe BenuuuHbl Ha AMC ("=MC-AMC). Hamnpumep, eciu mpou3BOIUTENb
AMSI111 rapantupyeT uU3MeEpEeHUE TEMIIEPATypbl BO3JyXa C IOTPELIHOCTHIO
+0,3° C, To Ha camMoM jiene, KapTHHA BHIIISNT CIEAYIONIM 06Pa3OM.

100

80
60
40
20
o =l

MC<AMC MC=AMC=%3 MC=>=AMC NMponyckun

m 2009 mm 2010 2011

Puc. 1 — Pacnpenenenune 3nauenuiit AMC u MC.

[lo pesympraTaM puCyHKa 1, JaHHBIX OKa3aJoCh, YTO JOMyCTUMAas

0
norpemHocts B npexaenax +0,3° C cocraBisieT JUIIb Malyl 4acThb OT BCeX
ciydyaeB U paBHa 15 %. B OonpmmncTBe cinyyaeB (80%) aBTroMaTU3MpOBaHHAs
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METEOpOJIOrHYecKas CTaHIMs Oy/eT 3aBbIATh [oKa3aHus Goiee, ueM Ha 0,3°C.
KonuuectBo ciyuaeB, korma AMC moka3piBajia MEHbBIIME PE3YIbTaThl
coctaBmio 2%. Takum xe oOpa3oM ObUIM IPOAHAIU3UPOBAHBI 3HAUCHMUS
BJIQXKHOCTH BO3/lyXa U CKOPOCTH BeTpa. B 00s1acTh AOMYCTUMBIX 3HaUCHUN TIPU
ONpeNeNIEeHNH BeTpa nonaiu Toiabko 60 % Bcex ciydaeB, a IpHU ONPEACICHUN
BJIAJKHOCTH Bo3ayxa 57% U3 HUX.

Taxxe ObUIO PacCCMOTPEHO, KaK BEAET Ce0sl MOrPElIHOCTh TeMIIepaTyphl
Bo3nyxa Mexay MC u AMC B TeueHHE CyTOK.

o} 3 6 9 12 15 18 21
-0,4 o T T T T T 1
-0,6 |
-0,7 A
-0,8
-0,9 A
-1 i

-1,1

E 31ma B BecHa bdJleto B OceHb

Puc. 2 — 'ogoBoe pacnpeneneHre norpeuHocTen

PucyHok mokaspIBaeT, 4TO BO BCE CE30HBI roja HaOIIOAAeTCd UICHTHYHOE
W3MEHEHHE TOTpenrHoCTed B CcyTouHOM Xoje. CaMble MaKCHMalbHBIE TIO
3HAQYCHUIO MOTPENTHOCTH MPOCIICKUBAIOTCA B THEBHOE BpeMsl CYTOK, B TEMHOE
KE€ BpeMs CYTOK TMOTPEIIHOCTH YMEHBIIATCSI. B ToloBOM XoAe pe3Ko
BBIJICJISIFOTCST 0COO0 BRICOKMMHM 3HAUYCHUSIMH TTOTPEUTHOCTH JISTHUM TIEPUOJ T0J1a
(MOTPEnIHOCTh MOXKET B CPEIHEM IOXOIUTH 10 1,0O C). beuia o6HapyxeHa
npsiMasi TPOTIOPIIUOHATILHOCTh MEXY BETUUYNHON
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MOHHUTOPHUHT I'NIOBAJIBHBIX H3MEHEHUI
(PEHOMEH EL NINO)

IL.A. Quoucos, H.B. [Jumbaniok, A.A. Jlesuenxo, H.B. Kyuepenko, K.2.H.
Ooecckas nayuonanviasa axkademus ceazu umenu A.C. Ilonosa,
Ooecckuti 20cy0apCmeeH bl IKOJ0SUYECKUL YHUBEPCUMem

Bcemupnas metreoponoruueckas opranuzanus (BMO) ynenser Goinbiioe
BHUMaHHE MpoOiieMe AOATOCPOYHOTO MPOTHO3UPOBAHUS TUHAMUKN CTUXUHUHBIX
OelcTBHII HAa OCHOBE MOHHUTOPHHIAa BCEBO3MOKHBIX IPOTHOCTHYECKHX
MPU3HAKOB, B 4acTHOCTU (heHoMeHoB Dnb-Hunwo u Jla Hunbo. PaccMoTpena
tunuyHas s penomena Jla-HuHbo upe3BbIvaiiHasi cuTyalrs - HaBOJHEHUE B
Taunange B oktsa6pe 2011 r., B pe3ynbpTaTe KoTtoporo mnorudsno 6oinee 700
YeJIOBeK, a ymiepO NPEeBBICKJI T'OJOBOM HAllMOHAIBHBIA TPOJAYKT. JIMBHEBBIC
OCaJIKM B PETHMOHE U3yYaJUCh M0 JaHHBIM CIIyTHUKOBOM paguoyIOKaliK (TPOEKT
TRMM) ¥ naHHBIM THUIPOMETCTAHIMM. YCTaHOBJIEHO, YTO B CEHTIOpe u
OKTsI0pe 00beMbl OCaJKOB ObUIM CYIIECTBEHHO HUXKE HOpMbI. OTpuuaTenbHas
aHOMaJIUg OCaJKOB TMepel M BO BpeMsl KaTacTpopUUYECKOro HABOIHEHUS
cornacyetcs ¢ apdexrom ocnabienus Jla-Hunro B mae-oktsadpe 2011 r.

B nanereiimem Jla-HuHbo ycumminoces, B pe3ynprare 4dero B Tawmtanpme
CJIEIOBAJIO0 OXKHUAATh BECEHHUM MakcuMyMm ocaakoB (10 250 mm/mec.). BmecTo
storo Tamnana oxBaTuiia HEOOBIYHAS MO IIUTENBHOCTU 3acyxa (42 MpOBUHIIMU
0OBsIBJICHBI 30HOM OencTBUs). AHAIM3 CITyTHUKOBOW MH(GOpMAIIMK TTOKa3all, YTO
5-10 ampens 2012 1. B »BKBaropuaJbHOM 30HE Maa3uiiCKOro peruoHa,
OXBAaYEHHOTO 3aCyXOH, BO3HHUKJA aHOMallbHasg CHUTyaluss - OOJaYHOCTh
MpaKTUYECKU He 00pa3oBbIBasIach. B TO e BpeMsi B palloHE HKBAaTOPUATBHOM
30Hpl  KonymOum  (mpoTuBOmosiokHasi CTOpOHa  3eMJid), OXBadeHHOM
KaracTpouyeckuM HaBoaHeHHEM (B 267 ropoaax paspymeno 12077 noMmoB), B
yKa3zaHHbIE J1aThl (P OPMHUPOBAJIACh aHOMaJbHAS MO IUIOIIAA KYy4eBO-0XK 1€Bas
ob0nauHocTh. [lokazaHo, YTO HETUNUYHBIE OJKCTPAOPAMHAPHBIE pa3IUYUS
noroAHsix ycioBuid B Taumnange m KomymOuM corimacyroTcs BO BpPEMEHHU C
aHOMAJIUSAMHM POTALIMOHHOTO pEXUMa M SKCTPEMAJIbHBIMHU TPOSBICHUSMHU
ceiCMMYEeCKON aKTUBHOCTM B Taumsanjge, OOBIYHO COTJIACYIOUIUMHUCS C
pPErMOHaIbHBIMU AHOMAJIUSIMH TPABUTAI[MOHHOTO MO 3EMIIH.

B pesynbrare nccnenoBanust penomena npepsannoro B 2011 r. Jla-Hunbo
ObLJI0O OOHApY)KEHO, YTO OTPULIATENbHBIE AHOMAJIMM TEMIIEPATypbl MOPCKOMU
MOBEPXHOCTH MOTYT MPOSIBISATHCS B BUJE BHUXPEBBIX CTPYKTYp pa3MepaMmu
nopsanka 10 1 000 km, KOTOpble IEpeIBUTat0TCs BAOJb SKBaTopa (puc. 1).

CkopocTr UX MOCTYNaTEIbHOIO ABUKEHHS COCTABIAIOT B cpeaHeM 30-50
KM B CYTKU. YKa3aHHBIN 3P(EKT MOKET OBITh CBSI3aH C MPOIECCOM OCJIa0IeHUS
MaCCaTOB U BBIXOJOM Ha MOBEPXHOCTh SKBATOPUATIBLHOTO MPOTUBOTEUEeHMS. J1ist
nuzydyeHus: ¢penomena npepsanHoro Jla-HuHbO ObUTH MCIIONIB30BaHbBI pacueTHHIE
JaHHbIE BEPTUKAJIIBHOM CKOPOCTHU MOAbEMA BOJI HA TOpU30HTE S50 M.
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Puc.1 — IIpumep nposBiIEHUS BUXPEBBIX CTPYKTYP B SKBAaTOPHAIIBHOM 30HE.

Breinonnena  omudpoBka  OPOTSIKEHHOCTH  30HBI  DKBATOPHAILHOTO
anBeJutMHra B TuxoMm, AtnantuueckoM U Mupuiickom okeanax 3a 2011 - 2012
rT. B pesynbpraTe 00pabOTKM JAaHHBIX O CTPYKTYpEe MPOSBICHHS IPOIIECCOB B
DKBATOpPHAIIBHOM 30HE ((HOpMUPOBAHHME CHUCTEMBI SYCHKHA  aIBEJIJIUHT-
JTayHBEJUIMHT, aHayiora siueiiku [Magness B atMocdepe) yCTaHOBJICHO HAJIMYUE
aHAJIOTUYHBIX 3aKOHOMEpPHOCTeW. MeTomamMu  yY3KOIMOJIOCHOW —(uibTparuu
BPEMEHHBIX PSJOB BBIJACICHBI JABYXHEACIbHBIE TapMOHUKH HW3MEHUYHUBOCTH
VIJIOBOM CKOPOCTH BpallleHus 3€MJIM U HMHTCHCUBHOCTH 3KBAaTOPUAIBLHOIO
amnBeJJIMHTa B OKeaHax OTJMEJIbHO, U B IIEJIOM - TI0 BceMy MHpPOBOMY OKEaHY.
Y CTaHOBIICHO, YTO BIUSHUE ITUKIUUECKUX POTAIIMOHHBIX A()PEKTOB C MEPUOIOM
14 cytok Ha mpouecchl B 3KBATOPHUAIBHOW 30HE MPOSIBISAIOTCA C 3a0EPKKOU
okosno 3-4 cyrok. Ilpum yBenWYeHHMHM YIJIOBOW CKOPOCTH BpAILCHUS 3E€MIIH
YBEIIMYUBACTCS U MHTEHCUBHOCTbH SKBATOPUATILHOTO aIllBEJJIMHTA.

BoeiBoabl. Crenana moOMBITKA WCCIIEAOBAaHUS HAJIUYUS B3aMMOCBS3U
dbenomeHoB Onb-Hunbo u Jla-HuHbO cO cCcTUXUWHBIMU OCEJCTBUSIMU B
AKBaTOpHAIbHOM 30HE. I[lokazaHo, YTO W3MEHEHMs] TEMIepaTypbl BOJbLI B
AKBATOPHUAIHLHOM 30HE U MHTEHCUBHOCTH BEPTUKAIBHBIX JIBHKCHUN (AIBEIUHTH,
JAyHBEJIWHTH) MOTYT (DOPMHUpPOBAThCS poTalmoHHbIMU >(ddekramu. Brepswie
MmokazaHo, 4to (eHomeH mpepBaHHOro Jla-HUHBO MOXKET COMPOBOKIATHCS
3aBUXPEHUSMH B dKBaTOpUAIbHOU 30HE nuameTpom 110 1000 kM. YcTaHOBIIEHO,
BUXPEMNOJA00HBIE CTPYKTYPHI MEPEMEIIatoTcst O CKOpocThio 30-50 KM B CYTKH U
MOT'YT CUCTEMHO MEHSATh HallpaBJIECHHUE CMEIICHUSI.

Jluteparypa:

1. B. Kapochkin, V. Mikhaylov, N. Kuchrenko and A.Malyshev The
reasons of climatic changes named El-Nino. / Geophysical research Abstracts -
Vol.12, EGU2010 -6292-1, 2010.

2. B.U. Muxaiinos, H.B. Kyuepenko, A.. Mansimes, b.b. Kanoukun
MOHUTOPUHT HW3MEHYMBOCTH HSKBAaTOPUAJIBLHOTO amBeJUIMHTa JUIs  MpobJieM
JIYMar€o3a M TMporHo3a riao0anbHBIX W3MeHeHH  // CucrtemMbl KOHTPOJIS
okpyxatoniei cpenbl. -2010. — Boin. 14. C. 260 — 262.
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AHAJII3 ITOJIIB JTBOJOBHUTOCTI MOPCBKOI'O JIBOAY
AHTAPKTUYHOI' O BACEHHY

C.A. Yexouvkuii maz., T.€. Jlanosa, k.2.H., Ooy.
OoecbKuti 0eparcasHUll eKON02IYHULL YHIGepcUumem

B po6oTi aHami3yloThCad JaHl CEpeIHbOMICSYHI 3HAYEHHS CYMapHO1
3rypToBaHOCTI Mopcbkoro Jboay IliBgennoro i IliBHiyHOTO MiBKYJH 3 1972 Mo
2010 pix. Buxiani gani cyMapHOi 3rypTOBaHOCTI NPECTABICHI Y BUTIIAL CITKH
3 MOJUIOM B OJUH Tpaayc. J[aHi 3rypTOBaHOCTI MOPCHKOIO JIbOAY OTpPUMAaHI1 3a
nonomoroto cynyTHukiB Nimbus-7 SMMR (Arctic Sea Ice Concentrations or
DMSP S) SM /1.

[lepion pokiB 1980-2009pp., kUil peacTaBisie Cy4acHUH CTaH MOPCHKOTO
J0ly B AHTapKTUYHOMY OaceilHi MOXHa XapakTepu3yBaTH SK Mepioa 3i
30UTBIIEHHSM KOHUEHTpAIii MOPCHKOrO JIbOAY, SIKMUWA XapaKTepHU3ye TOJaHHM
JHIAHUWA TpeHJ, IO J03BOJIE€ BU3HAYUTU CTIMKY TEHACHIIII0 3POCTAHHS
JHOJOBUTOCTI MOpChbKOTO Jhoay IliBnennHoi miBky:i 3a nepioa 1981-2009pp. Ha
10%. Bunstox ctanoButh nepion 1973-1980pp., Tyt B 1973, 1974 1 1975 pokax
CIOCTEPIraloThCs MaKCUMaldbHI CyMapHiI 3HA4€HHsI 3TypTOBAaHOCTI MOPCBHKOIO
apony IliBoeHHOI MiBKYNi 3a BeCh MEpioA CYNYTHUKOBUX CIIOCTEPEKEHb
(29231,63; 27718,55 1 26685,69 BiANIOBIIHO).

[IpoBeneHi po3paxyHKH CTATUCTUYHUX XapaKTEPUCTHUK 3TrypTOBAHOCTI
Mopcbkoro Jpoay IliBgeHHUX MOpIB BHUSBWIM: HalOUIbIIa aMIbliTyAa
3rypTOBAHOCTI MOpChbKoro nboay ¢ikcyerbcss B 1992 — 2001pp.; mepeBaxkae
JIBOCTOPOHHSI aCUMETPisl; PO3pPaxXyHKH KOE(QIIIEHTY €KCIEeCy MOKa3alu
nepeBakaHHs BUTATHYTOI KPHUBOI pPO3MOAUTY, L0 € TOKa3HUKOM 3MiH
3rypTOBAaHOCTI B By3bKOMY J1alla30H1 Ha MPOTA31 BCHOTO JAOCTIIKEHOT0 Mepioay
POKIB; y KOXXHOMY JECSTHJIITTI OTpUMaHI MaKCHUMaJIbHI HETaTHUBHI 3HAYCHHS
Koe(illieHTa acUMEeTpii XapaKTepU3yITh 3MEHIIEHHS CyMapHOi 3TypTOBaHOCTI
MOPCBHKOTO JIbOAY B JITHI Micsii a00 B KIHII 3UMH; JJIsI BChOTO MEPIOAY
JOCHIKeHHs Koe(illIEHT aCUMETpii Ma€ O3UTUBHI 3HAYEHHS, 110 CBIIYUTH PO
30UIBIIEHHS] CYMapHOi 3TyPTOBAaHOCTI MOPCHKOTO JIbOJY; MPAKTUYHO Y KOKHOMY
JNECATWIITTI MaKCHUMaJlbHI HEraTUBHI 3HaueHHsS KoedillieHTa eKCIecy
MPUMNAJA0Th HAa MICSIl 3 HETATUBHUMM 3HAYCHHSIMHU Koe]illieHTa acuMeTpii i
CBIYATh MPO BEJIMKUN IHTEpBall 3HAYEHb, B IKOMY 3MIHIOETHCS 3TYPTOBAHICTh
MOPCBKOTO JhOAY B I Micsui. JlJiss BChOro Mepiofy IOCHTIIKEHHS KpHUBa
pPO3MOALTY € BUTATHYTOI, OCOOJMBO B3UMKY, KOJU KoedillieHTa eKCIeCy
HaO0yBae HaMOUIbLII 3HAYEHHS, WIO CBIAYUTH MPO Maldy MIHJIHUBOCTI
JOCIIIKYBAHOIO IapaMeTpa.

Jani OyB MpoBeACHUI B3a€EMHHMI CHEKTPaJbHUM aHali3 MDK CyMapHOIO
3rypTOBaHICTIO MOPCHKOTO JIbOJIY MiBACHHOI MIBKYJII Ta JACSIKUMU MOKa3HUKAMHU
KJIIMaTUYHOI aKTHUBHOCTI, a came: I1HAekcoM [liBHIYHO-ATIaHTUYHOTO
KonuBannus (ITAK), sBumem Ens-Hinso - IliBnenne konuBanHs (EHIOK);
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TuxookeancekuM gaexaguuMm konuBaHHsAM (CT/JK) abGo B aHrmiichkii
tpanckpumniiii  "Pacific Decadal Oscillation" (PDO); AHTapKTUYHUM
konuBaHHsAM (AAOQO). IlpoBenenuii B3a€EMHUN CHEKTpaJbHUN aHAN3 MIX
CyMapHOIO 3TypTOBaHICTIO MOpchkoro Jnbony IliBmenHoi miBkymi, [liBHIYHOT
MiBKYJI1 1 OCHOBHUMHM KJIIMAaTUYHUMU 1HJEKCAMH BUSBHUB TICHUN B3a€MO3B'SI30K
JOCJIIJKYBaHUX Mpo1ieciB 3 90% WMOBIPHICTIO.

BukopucTtaHHS KOMIOHEHTHOIO aHali3y J03BOJIMJIO BHU3HAYMTH TOJOBHI
KOMITIOHEHTH. SIK MOKa3aB aHajli3 OTPUMAHUX PE3YNbTATIB, JJIA JOCHIIKEHOTO
MOJI 3arajbHOi 3TYPTOBAHOCTI MOPCHKOTO JbOJY AHTAPKTHUKU BEIUYUHU
NEepIINX JABOX BIACHUX 3HAYCHUN BUUEpHYIOTh 68% cymapHOi nucrepcii moss.
['padix nmepioi ronoBHOI KOMIOHEHTH CEPEAHBOPIYHUX 3HAYEHB 3TYPTOBAHOCTI
Mopcbkoro Japony IliBAEHHMX MOpIB, SIKa XapaKTepU3y€e BEIMKOMACIITaOHI
MpoliecH, ToKa3aB, 10 JUHAMIKA IMPOILIECIB, sIKa CIOCTEPIraeThCcsl Ta TPEHIIOBA
KOMIIOHEHTa TMpEJCTaBieHl 3pPOCTaHHAM 3HA4€Hb, IO J00pe 30iraerbcs 3i
3pOCTaHHIM 3rypTOBAHOCTI MOPCHKOI'O JIbOAY AHTAPKTUKH.

JliameTpanbHO BiAPI3HAETbCA Tpadik APYyroi roJOBHOT KOMIIOHEHTH, SKa
OIKCY€E BILIUB SIBUIIIA, HA 3MIHU 3TYPTOBAHOCTI MOPCHKOTO JIbOAY AHTAPKTUKH 3
BHUPaXEHOIO BiI’EMHOIO TPEHOBOIO KOMIOHEHTOIO.

[lone mepmoro BIACHOTO  BEKTOpa, XapaKTEPHU3YETbCS  30HAMHU
MaKCUMaJIbHUX 3HA4€Hb, SIKI 3HAXOJIUTHCA B pailoHl 1Ieab(OBHUX JHOJOBHKIB:
Mope Yenaenna, mope Poca, a Takoxx Mope AMyHJCEHa, U0 XapaKTEPHO MJis
palioHIB 3 MaKCHUMaJbHOIO 3TYpPTOBAHICTIO JbOAIB. BiamoBigHO, 30HH
MIHIMAJIbHUX  3HAa4Y€Hb  XapaKTEepPU3yIOTbCA  palloHM 3  MIHIMAQJIBbHOIO
3rypTOBAHICTIO JIbOJIB — II€ 3aXiAHE y30epexiks AHTAPKTUUYHOIO MATEPUKy Ta
paiion Teputopii MopiB JlazapeBa Ta Picep-Jlapcena, siki XapakTepU3yIOTbCS
MIHIMaQJIBHOIO KUTBKICTIO MOPCHKOTO JILOTY.

[lonie 1pyroro BIaCHOTO BEKTOpa WYITKO BIAOOpa)kae HUPKYISALIIO OKEaHy
Ta nepeHoc Boj B [liBneHHUX MOpsix. BOHO XapakTepu3yeThesi OUIbII CKIaTHOIO
CTpyKTypowo. Bigomo, mo B AHTapKTULl IUPKYMIIOJSpHA 30HAJIBHICTD
MPOSBIIIETHCS Y BChOMY: HUPKYJISMIRHUX MPOIEcax, peKUM1 OMajiB, BOJIOrOCTi
MOBITPSI, XMapPHOCTI, BITPOBOMY PEXHUMI, B OCOOJUBOCTSIX CHIKHOTO MOKPHUBY, B
3arajbHUX IISIATBHUX 1 TIAPOIOTTYHUX MPOIECcaX.

AHTapKTUYHUIN 7111 MOOMU3y MaTepuka JIper(yroTh MEpeBakHO Ha 3axij.
Yactka b0y, BIAXWIAETHCS Ha MIBHIY MiJ BIUTUBOM YCTYIIB O€peroBOi 30HH,
nornagae B AHTApKTUUHY KPYTOBY TEUIIO.

[losie TpeTbOro BIACHOTO BEKTOPA YITKO BIAOOpakye Iie OuIbLI ApIOHY
ctpyktypy. Tak, B mopsax VYenumemna u Poca noOpe BupakeHa BHYTPIIIHSA
LHUPKYJIALIS, O YOM CB11YaTh 30HU 3 MPOTHJIEKHUMU 3Hakamu. Kpim Toro, mose
TPETHOTO BIJIACHOT'O BEKTOpa JO3BOJIUIIO BUSIBUTH Y CEPEIHBOPIUHOMY IMOJ1
a0y Mops Yezajaenna 30HY BUIbHY BiJl JbOJy, fKa BUpakeHa Yy BUIJISAL
po3pimkeHoro mpoay 35-45% sryproBaHocTi B paifomi Mik 60-65° .
0-20° cx.x1.
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3AKOHOMEPHOCTH CE3OHHOM U3BMEHUYUBOCTH
XAPAKTEPUCTHK BETPOBOI'O PEXKUMA HA TEPPUTOPUU
OJECCKOM OBJIACTH

A.A. HTuonoeckaa, acnupaum, A.B. Xononyes, 0oy., KaHo. 2eoep. HAYK

CesacmononvbcKuti HAYUOHAILHBIUL MEXHUYEeCKUL YHUBepCcumem

Berep sBisieTcs OAHUM M3 TEPCHNEKTHUBHBIX HSKOJOTMYECKH YHUCTBIX U
MPAKTUYECKN HEHCUepIiaeMbIX IHEPreTHUYECKUX PECYpPCOB, KOTOPBIM BCE MIUPE
UCIIOb3yeTcsl dYenoBeuecTBOM. OH TakKe SBIACTCS OJHUM M3 TJIaBHBIX
(hakTOpOB, BHI3BIBAIOIINI €KETOHO BO MHOTHUX PETMOHAX MUpPa Ype3BbIUaliHbIC
CUTyallUl  METEOpOJIOTMYEeCcKOoro  xapakrtepa. Iloatomy  ompeneneHue
COBPEMEHHBIX TCHJICHIIMH W3MEHEHUS UWX BETPOBOTO pEXKHUMaA SBIISCTCS
aKTyaJbHOH  TpoOJsieMoi ¢dbuzmyeckoir  reorpadum, AKOJIOTUYECKOM
0€30MacHOCTH, OXpaHbl OKPYKAIOIIEH Cpe/ibl, a TAK)KE SHEPTETUKH.

Pemrenrie »Toil mpoOsieMbl BBI3BIBACT HAUMOOJIBIIMM WHTEPEC B PETHMOHAX,
I7Ic COXPAaHWINCh Pa3HOOOpa3HbIE MPUPOJHBIC JIAaHAMIA(PTH, a Pa3BUTHE HX
DKOHOMUKH JIMMUTUPYETCS OrPAaHUYCHHOCTHIO MMEIOIIUXCS TPaAUIIMOHHBIX
DHEProOpecypcoB, K KOTOPHIM OTHOCSATCS M HEKOTOphie peruoHnl HOxHOM
Ykpaunsbl. [IpuHATO cuWTaTh, YTO OJHHUM W3 MEPCIEKTUBHBIX HaIpaBJICHUM
JTaTbHEUIIIEro HSKOJIOTHYECKH O€30MacHOr0 pPa3BUTHS TOJOOHBIX PETHOHOB
SBJISIETCS OOecIieueHue MOTPeOHOCTEW WX SKOHOMHKHU IMYyTEM CO3/JaHUs B HUX
BETPOBBIX JICKTPOCTAHITUH.

Cy1iecTBEeHHBIM MHTEpPEC BBI3BIBAIOT TAKXKE TCHACHIIMM M3MEHEHUN B HUX
MaKCUMAJIbHBIX CPEJHECYTOYHBIX 3HAYEHUW CKOPOCTH BETpa, KOTOpPHIC
OMPENENAIOT CTEMEeHb €ro OMacHOCTH, Kak ¢akTopa, 4YTO MPHUBOJAHUT K
Ype3BBIYaHBIM CUTYAIUSIM.

K perunonam YkpawHsl, T/i€ aHaIu3 COBPEMEHHBIX TCHJICHIIMN M3MEHEHUS
YKa3aHHBIX XapaKTEPUCTUK BETPOBOTO PEKUMa MMEET OOJIbIIOE MPAKTUYECKOE
3HaueHue, npuHaanexuT Onecckas 00JacThb.

Bmecte ¢ TeM, X 0COOEHHOCTH, KOTOpbIE HAOMIOAANINCH 3/1€Ch B MEPUOJ
COBPEMEHHOI0 MOTEIICHUS KJIMMaTa, UCCIIeI0BaHbl HEJOCTATOUHO.

[ToTromy B kKauecTBe 00OBEKTa MCCIIEAOBAHUS BHIOpPAH BETPOBOW PEKUM Ha

TCPPUTOPUN YKA3AHHOT'O PCTHOHA YKpaI/IHBI.
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[Tpeamerom HCCJIEJOBaHHUS SIBJISITIACH TEHICHIIUH W3MCHEHHUS
CpPEIHEMECSYHBIX U MAaKCUMAJIbHBIX CPEIHECYTOUHBIX 3HAYEHUU CKOPOCTHU
BETpa, HAOJII0/IaeMbIX 3/1€Ch B TIEPHOJI COBPEMEHHOTO MOTEIJICHUS KIIMMAaTa.

Ilenbs paboThl - ompejaeracHue OCOOCHHOCTEH WX IUHAMHKH, HUMEBIIEH
Mecto B niepuos ¢ 1973 mo 2010 rr. J{na ee mocTkeHUst ObLIIO OCYIIECTBICHO
CpaBHEHHE TEHACHIIMM N3MEHEHHUsI 00EeUX XapaKTePUCTUK BETPOBOTO PeKUMa Ha
teppuTopun Onecckoil 06J1acTH, KOTOpbIe OBLUIM OLICHEHBI 3a Tepuoabl ¢ 1973
mo 1984 rr., ¢ 1985 mo 1997 rr. u ¢ 1998 mo 2010 rr.

YcTaHOoBIIEHO:

1. 3a mepuox ¢ 1973 no 1984 rr., ¢ 1985 mo 1997 rr. u ¢ 1998 no 2010 rr.
Ha Tepputopun Onecckoil obiactu npeobiagand TEHAECHIUU K YMEHBUICHUIO
MaKCHUMaJIbHBIX CPEAHECYTOUHBIX CKOpocTell BeTpa. Hanbomnbiee ux cH>xeHue
HaOMoAaIoCh B HOsIOpe - jaexabpe. DTO CBUIETEIbCTBYET 00 YMEHBIICHHUU
pUCKa BO3HMKHOBEHHUS 3/1€Chb ONACHBIX SIBJICHUW MTPUPOABI, OOYCIOBIEHHBIX
BO3/ICICTBUEM BETPA.

2. 3a nepuox ¢ 1973 mo 1984 rr., ¢ 1985 o 1997 rr. u ¢ 1998 no 2010 rr.
Ha TeppuTopun Opecckoil o6nacTu HAOMIOAAIUCH TEHACHIIMM K YMEHbBIIECHHUIO
CpPEIHEMECSIYHBIX ~ CKOpOCTEHl  BeTpa, UYTO  BBI3BIBAET COMHEHHUS B
MEPCHEKTUBHOCTU PA3BUTHS 37€Ch BETPOIHEPTETUKH.

3. [lomyuyeHHbIE pe3yabTaTh COOTBETCTBYIOT COBPEMEHHBIM
MPEICTABICHUAM O 3aKOHOMEPHOCTSX M3MEHEHHsI BETPOBOIO peXHMa Haj
TEpPUTOpUEH YKpauHbl B IOCiIeaHEN yeTBepT XX BEKa.
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CEKIIIA Ne 4
OKEAHOJIOTTS TA TIIPOTPA®DIS
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ONPEJAEJEHUE ®U3NYECKNX U JUHAMUYECKHUX CBOWCTB
BUXPEBBIX OGPA3OBAHHMI C MTOMOIIBIO CIIYTHUKOT O
3OHANPOBAHUA

K.TI'. Eeepagposa, B.1. Cviues 3as8.kagheopoii FOHECKO oucmanyuonno2o
30HOUPOBAHUSL U MOOETUPOBAHUSL 8 OKeanozpaguu, 0oyeHm
Poccuiickuti cocyoapcmeennwiii 2uopomemeoposocutieckull yHugepcumem

OkeaHnyeckre BUXpHU TIO3BOJISIIOT ~ OTCJIEKHUBATH  PACIPOCTPAHEHHE
HEe(DTAHBIX 3arps3HEHUN U UX HBOJIOLUIO, KOHIIEHTPALUMIO (PUTOTUIAHKTOHA, U
CJIEIUTh 32 aHTPOINOIeHHBIM BO3JCHCTBUEM B leioM. |1 aHanmm3a BUXPEBBIX
CTPYKTYp OBUIM HCHOJB30BaHbl HM300pa)K€HUs, MOJyYEHHbIE pagUOMETpaMu
MODIS Aqua/Terra, TM Landsat 5, ASAR (moctyn k cHUMKam CBOOOJHBIN),
00€eCreynBaOIUMHA ChbeMKY TTOBEPXHOCTH C Pa3IUYHbIM MMPOCTPAHCTBEHHBIM U
CHEKTpaJIbHBIM pa3penieHneM. CHUMKH 00pabaThIBAIUCh C HKCIIOJIb30BAaHUEM
nporpammuoro komiuiekca FOHECKO Bilko u mporpammuoro obecrneueHust
ScanMagic®, KoTopble NMpeAHa3HAUEHBl JJIs IPOCMOTPA, aHAJIU3a U 00pabOTKU
CIOYTHUKOBBIX U300pakeHnid. CHHUMKHM B Pa3HbIX JUaNa3oHax CoJEpKat
JOTIOHUTENIbHYI0 MH(GOPMALIMIO, YTO MO3BOJISIET IPOBOAUTE 0o0Jiee eTaabHBIHI
aHaJIu3 B 3aBUCUMOCTH OT IOCTaBI€HHOM 3anauu. Ha ocHoBe n300pakeHuil B
BUJIMMOM M HH(pPAKpaCHOM J[IHMaNa30HaX XOPOIIO OTCICKHUBAIOTCS SJIEMEHTHI
HECTAllMOHAPHON JAMHAMUKU, TAaKUE KaK CIUPAJIEBUIIHBIE BUXPHU, MPUOPEKHBIE
BUXPH, TPUOOBUIHBIE T€UCHUS U 00bEIMHEHHbBIE BUXPHU.

Onpenensauch TakkKe MEXaHU3Mbl MIPOSBIICHUS] BUXPEBBIX CTPYKTYpP M UX
XapaKTepHbIi MaciiTad. B xone aHanusa nokasaHo, 4YTo B 30HaX KOHBEPTE€HIIUH
HaOMIoaeTcsl  TOBBIIEHHAs  KOHIEHTpauus BemecTB. [llupuHa  30HBI
KOHIIEHTpAI[M! 3aBUCHUT OT Pa3MepOB BUXPEBBIX 00pa30BaHUI M MPO3PAYHOCTH
BOJIbl, OTJINYAETCS O€JIbIM LIBETOM, YTO OOBACHSETCS 00Jee IPKUM OTPAKEHHUEM.
Yepes Buxpu ObUIM MOCTPOEHBI MPOMUIN SAPKOCTH U3IYUYECHHS] Ha Pa3IMUYHBIX
JUTMHAX BOJIH.

Takum  o00pa3oM, HUCHONB3YyS CHOYTHUKOBBIE CHUMKA B  IEJAX
UCCJIeI0BaHUS BUXPEH, MMOKa3aHO, YTO MOKHO CIEAUTH 3a TUHAMUKOU MOPCKOM
MOBEPXHOCTH, OOBICHATHh €€ (PU3NYECKHe CBOMCTBA, OMNPENEIATh 30HBI
MOBBIIIEHHONW  KOHUEHTPAMM  3arpsA3HSIOMIMX  BEUIECTB, NPUYMUHBI  HUX
BO3HUKHOBEHUS, a TaKKE HMX DSBOJIOLHUIO IOCPEACTBOM IIEPEHOCAa 3a CYET

BHXPCBBIX HBHX(CHHﬁ.
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Puc. 2 — ®parment PJIM uzobpaxkenus ot 17.07.2011r., Ha xoTOopoM
UACHTUPUIUPYETCS aHTUIUKIOHUYECKUH BHUXPh AUAMETPOM
ok0J10 20 KM.
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OBPABOTKA I'IPOJIOTTYECKON CHbEMKHA
B IIPUBPEKHOM 30HE YEPHOI'O MOPS B UIOJIE 2000 TOJA
HA OCHOBE ACCUMWJISIIUA JAHHBIX HABJIFOJAEHUM
B TUAPOJANMHAMMWYECKON MOJIEJIA MTH HAHY

H.A. Eecmucneesa, C.I". /lemblues, 0. gpus.-mam. H., 8e0. HAYY. COMPYOHUK
Mopcroii euopogpusuueckuii uncmumym HAH Yrpaunoi

Mopckue Mmoapa3aesicHuss THAPOMETECOPOIOTHUSCKONW CITYXKObl YKpauHbI
OCYIICCTBIISIIOT ITOCTOSHHBI MOHHTOPUHT COCTOSIHHS MOPCKHMX Boj. HaydHo-
HCCJICIOBATEIbCKUE CyJa, MPUHAJICKAIINE WM, BBIMOJIHSIIOT PEryJIsSIpHbIC
AKCTICAUITMOHHBIC HAOII0ICHUS B IPUOpPEkHOM 30He YUepHoro mopsi. OHaKo 10
HACTOSIIIIETO  BpeMEHHW  00paboTka  JaHHBIX CHEMOK C  TTOMOIIBIO
THAPOTEPMOINHAMUYCCKUX MOJICIICH €IIle HEe MPOBOIUIIACK.

BaXHOCTh JTaHHOTO WCCIICIOBAaHUS 3aKJIFOYaeTCS B BO3MOXHOCTH
3¢ ()EKTUBHO HCIOIB30BAaTh PE3YIbTaThl U3MEPECHHM, BOCCTAHABINBAS IOJHYIO
KapTUHY ITUPKYJISAIHAN B 00JIACTH CHEMKH, U IMOJIy4YaTh ONHM3KYI0 K peajbHOCTH
KapTUHY H3MEHYUBOCTH TIOJICH TEMIIEPATYPhI U COJICHOCTH.

B kadecTBe 00BEKTa MCCICAOBaHMS BBIOpaHa NpuOpexHas 30Ha FOxHOTO
oepera Kpeima (FOBK) (puc. 1), koTopas UMeeT BaXXHOE HAPOIHOXO3IMUCTBEHHOE
3HaueHue i YKpawHbl. Cpeau BceX JaHHBIX HAOJIOMCHHA, WMCIOIIUXCS B
Oanke mgaHHBIX Mopckoro ruapodusudeckoro uacturyra (MI'W) 3a mepuon ¢
2000 o 2009 rr., o5 ucclienoBaHus ObUTH BEIOpaHa TUAPOJIOTHYECKas CheMKa,
KoTopass Oblla HamboJsiee Bcero obOecneyeHa MTaHHBIMM IO TeMIlepaType H
COJICHOCTH W TJ¢ HaOJrojanach 3HaAYMTENbHAas ME30 M cyOMe3omaciiTaOHast
n3MeH4uBoCTh (urosb 2000 r.).

C.II.
44.55°

44.45°

44.4°

44.35°

44.3°W a " 1
! I I I I I I I I I I I
34° 34.1° 34.2° 34.3° 34.4° 34.5° B.I.

Puc. 1 — MecropacnonoxeHue OKEeaHOrpaUUecKux  CTaHIUH,
BbinosHeHHbIX HAa HYC "Hentyn" B mpuOpexHoM paiioHe
IOBK B nrone 2000 r.
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Ha ocnoBe rugponunamuueckoit mogenu MI'MI HAHY, agantupoBaHHOM K
ycnoBusiM npuOpexxkHoid 30Hbl FOBK, ¢ ycBoeHumeM naHHBIX HaOMIOACHUIA
TEeMIIepaTypbl U COJIEHOCTH, IIPU y4eTe PeaIbHOro arMoc(hepHOro BO3IEHCTBUS
paccuuTaHbl MOJS  YPOBHS, TEUEHHM, TEMIIEpATypbl, COJIEHOCTH C
IIPOCTPAHCTBEHHBIM paspemieHueM 350x350 M 1o TOpH3OHTAIM H 38
TOPU30HTOB 10 BepTukanu B niepuof ¢ 11 mo 15 nrona 2000 .

[loka3zaHo, YTO M3MEHEHUE METEOYCIOBUM MNPUBOAUT K Kauye€CTBEHHBIM
U3MEHEHUAM B CTPYKTYpEe MOJEH INPUBEACHHOTO YPOBHS, B YAaCTHOCTH, IpPH
JEUCTBUU IITOPMOBOIO BeTpa K CrYIIEHUIO M30JIMHUM NMpU TPUOIUKEHUU K
Oepery. MakcuMasibHbIe 110 MOAYJIO 3HAYEHUS IOCTUTAIOT 7 CM BOJIM3U HOKHOM
OTKPBITOW TPaHULIBI.

HUccnenmoBana  cTpykTypa TIOJIEM TEUYEHUA B 3aBUCUMOCTH  OT
nencTBymoero Betpa. IlomyyeHno, 4ro B paccMmarpuBaeMblil niepuof, OCHOBHOE
Yepuomopckoe teuenue (OYT) oxasbiBaeT mpeoOiagaroliee BIMSHUE Ha
dbopMUpOBaHUE LUPKYISLUUU BOJ, U TOJBKO BO3JEHCTBHE MHTEHCHBHBIX IOTO-
3aMaJHbIX M 3alajHbIX BETPOB (C MaKCUMaJIBHOM CKOpOCThIO 10 20 M/C)
MIPUBOIUT K KAYECTBEHHBIM HM3MEHEHHUSM B CTPYKType Mojed B BepxHem 10-
METpPOBOM ciioe. Bo3aeicTBre 3TUX BETPOB NPUBOIUT K YBEITMUEHHUIO CKOPOCTH
TEYeHU Ha BepxHeM ropusoHte n0 1 m/c. Hmxke ropuszonra 10 M ocHOBHOE
HaIlpaBJIEHNUE TEYEHN — I0T0-3aNaJHOE U 3aMaJ HOE.

B xome 00paboTKM ChEMKM TOJYyYE€HBl U HCCIEIOBAaHbl TaKHe
IUHAMUYECKHE CTPYKTYpbl Kak AaHTHUIUKIOHMYECKHME Me30MaclliTaOHbIe
BUXPEBBIE 00pa30BaHUsl U MPUOPEKHBIE TUHAMHYECKHE BO3MYIICHHS, KOTOPBIE
He ObUIM TOJYy4YeHBl paHee, HO aHaju3 MPOCTPAHCTBEHHOW M BEPTUKAIHHOM
CTPYKTYpPBbl OK€aHOTpahUUECKUX XapaKTEPUCTUK MOATBEPKIACT UX HATTUUHE.

B SnatuHCKOM 3aiiiBe B BEpXHEM MSATHUMETPOBOM CJI0€ CPOPMUPOBAIACH
OUHAMHUYECKasd CTPYKTypa C aHTULUHUKIOHMYECKOM 3aBUXPEHHOCTHIO Kak
pe3ysibTaT  B3aUMOJACHCTBUS  pPa3HOHANPABICHHBIX IOTOKOB JAperdoBoro
TE€UYEHHUs MOJI BIMSIHUEM toro-3amnagnoro serpa 1 OUT, pacnpocTpanstomerocs ¢
CEBEPO-BOCTOKA, ONPEAEIIECHO BPEMS €€ CYIIECTBOBAHMUS.

B cnoe Boasl 1 — 65 M B paitone Cumensa — AJIylIKM [IpU B3aUMOJICHCTBUH
OYT c¢ BeicTymamMu Oepera MOTYT T€HEpPUPOBATHCA Me30MaclIaOHbIE
aHTUIMKIOHUYEeckue oOpazoBanus. Huxe riyounsl 40 M pu B3auMOAEHCTBUU
OYT c HeomHOpogHOCTSIMHU penbeda menbda U KoHPUryparuu mnodepexbs
chOpMHUpPOBAIUCH,  TAaKWE  DJIEMEHTHl  IUPKYISUMU KAk  NpUOpEeKHbIE
JUHAMHYECKNE BO3MYIICHUS U aHTULIUKIIOHUYECKUE BUXPHU B OTKPBITOM MODE.

HccnenoBanbl ~ OCOOGHHOCTM  TOPU3OHTAIBHOW U BEPTUKAIBHOMU
TEPMOXaJIUHHOM CTPYKTYpbl BOJ, CQOPMUPOBAHHOW [0 W MOCHE JEUCTBUS
IITOPMOBOTO  BeTpa. Pe3ynbrarbl YHMCIEHHOTO  pacueTra  IMOATBEPAMIH
dbopmupoBanue B 3amaaHoi yactu KOBK 30HBI anBennuHra (¢ BBIXOAOM Ha
MOBEPXHOCTh BOJI BJIOJIb BCEro mobepexns ¢ Temreparypoi Huxe 20°C B HOUb
Ha 15 urons 2000 r.), koTopas HaOII01aIach 1O CITYTHUKOBBIM HAOIIOICHUSAM, U
MO3BOJIMJIM  MPOAHAIIU3UPOBATh  pPACIPOCTPAHEHHE  XOJOAHBIX BOJA  Ha
ITOBEPXHOCTH MOPS.

185



MEXIT'OA0OBAA USMEHYNBOCTDb TPAHC®OPMAILINU PEYHbBIX
BO/I HA CEBEPO-3AITAZITHOM HIEJb®E YEPHOI'O MOPA

H.®. Kupunenxo, E.M. Jlemewrxo k. ¢b.-m.H,
Mopcroii euopogpusuueckuii uncmumym HAH Yrpaunoi

PaGota MoCBsIIIEHA U3YYEHUIO MEXT0JJ0BOM U3MEHUYHUBOCTHU
TpaHchOopMallMM PEYHBIX BOJ Ha ceBepo-3amagHoM menbpe YepHoro mops 3a
nepuoa 1992-2010 r.r., ¢ akUEHTOM Ha pacIpOCTPAHEHHUE BOJ U3 MPUYCTHEBOM
obnactu pexu JlyHail. OCHOBHAs 1IeJIb UCCIIEOBaHMS 3aKitoyaiach B MPOBEPKE
pE3yJIbTATOB PACUYE€TOB MO MPOCTOM AaHAIUTUYECKOW MOJETU C JaHHBIMU
TUIPOJIOTHYECKUX CHEMOK, B OMPENEICHUU TOPU3OHTAIBHBIX U BEPTUKAIBHBIX
MacmTaboB (HPOHTATBHOM 30HBI B 3aBUCMMOCTH OT pacxojia peKu, reOMEeTpUH
yCThsl U TapaMeTpoB cTpaTudukanuu menbda. B pesynapraTe nonydeHsl OUEHKH
MEXIOJJOBOM HM3MEHUYMBOCTH TpaHchopmauuu Boja peku JlyHail Ha ceBepo-
3amagHoM menbhe YepHoro Mopsi, IIyOHHBI 3aJIeTraHus U TIOJI0KEHUS BHEIIHEH
I'PaHULIBI CTOKOBOU (DpOHTAIBHON 30HBI.

O6acTb Ha TOBEPXHOCTH MOPS, B KOTOPOH MPOUCXOUT Pa3pyLICHUE CIOS
MOYTH TMPECHOM pPEYHOM BOJbI, HA3bIBAETCS PEUYHBIM TUIAPOGPOHTOM.
Pacrnipenenenne coleHOCTH B MOBEPXHOCTHOM CJIO€ BOJA B3MOPbsI ONPENEIsaeTCs
XapaKTepoM paclpeleJICHUs PEYHOr0 CTOKa MO JIJTMHE MOPCKOTO Kpasi JeibThl.
B wMmecrtax BhmageHus KpynHbeiX pykaBoB nenbThl  Jynas (Ilpopsel u
[TotanoBckoro, a Takxke CrapoctamOynbckoro M CylnHMHCKOTO) HUMEIOTCS
oOlmupHbIE 00JaCTH CUJIBHO ONpPECHEHHbIX BOJ. Ha ydacTkax, HE HMMEIOMIMX
CTOKa peuHbIX BoJ (Mexay CynuHCKUM U ['eoprueBcKUM pyKaBaMH), COIEHOCTb
MOBEPXHOCTHBIX BOJ MOYTH Tak>Ke BBICOKA, KaK M y JHA. boisbloe pa3nuuve B
IUIOTHOCTH TYHAHCKHUX M YEPHOMOPCKHUX BOJ MPEMSATCTBYET UX BEPTUKAIBLHOMY
nepememuBanuio. [loatomy Boael  JlyHas, momajgas Ha  B3MOPBE,
pacnpocTpaHsorca B TOHKOM (1-5 M) moBepxHOCTHOM ciioe. ToJbKO B 3TOM
CJIO€ OIPECHEHUE B3MOPhS 3aBHCUT OT XapakTepa paclpelesieHUuss PEeYyHOro
CTOKa IO JIJIMHE MOPCKOTo Kpas AenbThl. Hukenexaiiue ciou B3MOpbs 3aHSTHI
OJIHOPOJHBIMHM BOJIaMH, 3HAUYUTEIBHO OOJIee COJEHBIMHM, YEM MOBEPXHOCTHBIE.
CornacHo kinaccuukauuu (GpPOHTAIBHBIX 30H XaJMHHBIA (PpOHT, 00pa3yemblid
pacnpoCTpaHEHUEM BOJI PEYHOIO CTOKa B MPUOPEKHOM pailoHe, Ha3bIBAaeTCs
CTOKOBBIM (poHTOM. Bce MHOroo6pasue peXuMOB pa3BUTUS CTOKOBOM
(GpOHTaNbHOI 30HBI OIpEAeNIeTCs] COOTHOUIEHHWEM pacxoja BOJAbBI B peKe,
dbopmoii 1 pazMepaMu YCThsl, 0OIIel MTYOMHON U MPOTSHKEHHOCTHIO IIebda.

AHanuThdeckass MOJENb MCHOJb3yeTcs [JIsl pacyeTa BEPTUKAIBHOIO
MacmTaba CTOKOBOW (POHTaIbHOM 30HBI M PACCTOSHUSA JI0 €€ BHEIIHEeH
IpPaHULIBl B 3aBUCHUMOCTH OT pPacxoJOB pPEKU, TEOMETPUU YCTbi W
cTpatudukanuu Boa menbda. B kauecTBe JaHHBIX MCIOIB30BAIUCH 3HAYCHUS
pacxoga Boabl [ynas Q 3a mepuox 1997-2010 rr. m reomeTpuueckue
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napameTpbl IPHUAEIbTOBOTO ydactka (riayouna, mupuHa). Ilo momenu Obuin
paccUMTaHbl 3HAYEHUsl PACCTOSIHUS 10 BHEITHEN T'paHULIbl THIPOPPOHTA, panycC
nedopmarn PoccOu u cratuctuyeckue mnapamerpbl (Tabn. 1). 3HadeHus

[1apaMeTPOB IUIOTHOCTHM BOJABI B3AThl W3 KiIUMaTuyeckoro Maccusa MI'U
HAHY.

Tabmuma 1 — IlapameTrpbl cTpatuduKanmud W CPEIHHE 3HAYCHHS
nosiokeHust rugpodponta 3a 1997-2010 rr.: p; — MWIOTHOCTH BOJABI BOJIHU3U
YCThS, po — IUIOTHOCTH BOJ Ha mmenbde, Ry — paguyc nepopmaruu Poccou, p —
CpeIHee pacCTOSHHE JO BHCIIHCH TpaHWIbl THAPOPPOHTA, G© —
CPEIHEKBAAPATUYHOC OTKIOHEHUE, Ymin, Ymax — MUHAMAJIBLHOE W MaKCUMaIbHOE
3HAYCHUS PACCTOSIHUS J0 TPAHMIIBI CTOKOBOUW ()POHTATIBLHOM 30HBI.

Ilepuon pi(kr/M) | po(kr/m’) | Ra | c Vmin | Ymax
OCpEIHEHHUS (kM) | KM |KM |KM | KM
1997-2010 1004 1012.2 |5.8 |31.7|4.71 26.0|45.9
da3zbl 1003 1012.4 | 9.0 |42.8 3.2 |39.0|53.7
MOJIOBO/IbSI

da3zbl 1005 1012.0 | 7.8 |38.2|3.7 |33.5|50.4
MEXEHU

Pacuetsl B Tabnuie 1 — cpennee, MUHUMaJIbHOE U MAaKCUMAIbHOE 3HAUCHHUSI
PACCTOSIHUS 10 TPAHULIBI CTOKOBOM (PPOHTANILHOM 30HBI JIsl pa3JIMUHbBIX CE30HOB
rojila COBMAJAIOT C pe3yJibTaTaMd MHOTOJETHUX HaOmoaeHuil. MakcumanbHOe
paccTosiHie 10 BHemHed rpanuibl (50-54 kM) ObUIO MOMYYEHO B HEPHUOJbI
MOJIOBOJIbSI MHOTOBOJHOM a3l ctoka Jynas (1999, 2000, 2005, 2006 rr.).
MunumansHOEe pacctosHue (26-28 kM) — B MEPUOJ MEKEHH B MaJIOBOJIHYIO
¢dazy croka (1997-1998 rr., 2001-2003 rr.). Benuunna otHomenust WRy= 4.75
B IOJIOBO/IbE, T.€. MOBEPXHOCTHOE PACHpPOCTpaHEHUE CTOKOBOIO TUAPO(POHTA
Oosee yeM B 4 pasa npesblIaeT paanyc aepopmannu Poccou. 3HaueHue yucna
Opyna Fi<l nmonyuyeno ans cenrsaops 2000 r., urons 2002 r., urons-nekadps
2003 1., cenrsops 2004 r., okTaOps-nekadbps 2006 r. B 3T mepuosl
CKJIAJbIBAJIUCH OJIArONPUATHBIE YCJIOBUS IS IPOHUKHOBEHUSI KJIMHA MOPCKHUX
BOJ B ycThbe JlyHas.

IToctpoensl kapThl 1o manHbiM SeaWiFS 3a mepuox 1997-2010 r.r. u
MIPOAHATU3UPOBAHO PACIPOCTPAHEHUE PEUHbIX Boja Ha Ienbde. Ilomoxenue
IpaHUllbl (PPOHTA MO CHYTHUKOBBIM HM300pa)XEHUSM B BUIUMOM JIHAIa30HE
CIEKTpa XOpOIIO COIJIACyeTcs C IMOJTYYEHHBIMH OLEHKAMH T'OPU30HTAJIbHBIX
MacmTaboB CTOKOBOW (PPOHTAIBLHOM 30HBI, YTO JA€T OCHOBAHHUE ISl PA3BUTHUS
KOJMYECTBEHHBIX METO/IOB CIIYTHUKOBOTO MOHHUTOPUHIA PACTIPOCTPAHECHHUS
PEYHBIX BOJI HA CE€BEPO-3amaHOM enbpe YepHoro Mops.
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U3MEHYUBOCTH XOJOJHOIO MIPOMEKYTOUYHOI'O CJ0S
(XIIC) BAJTHUKM IO HATYPHBIM U CPEJHEMHOTI' OJIETHUM
JAHHBIM

O.U. Ko3nosa
Deodepanvroe 20cyoapcmeeHHoe D100HCemHoe YupedcoeHUe HayKu

Hncemumym oxearnonoeuu um. I1.11. [llupwosa Poccuiickoii akademuu HayK
Amnanmuyeckoe omoenenue (A0 HO PAH)

[IpoMekyTOUHBIE CIIOM Pa3IUYHOTO MPOUCXOKACHUS (POPMUPYIOTCS BO
MHOTHX KpPYIHBIX CTpPaTU(UIUPOBAHHBIX BOJOEMAx, Hampumep, B YEpHoMm
Mope, Tuxom oxeane. Xonoauelii mpomexxytounblil cioit (XIIC) bantuiickoro
MOPSI — 3TO CE€30HHOE SIBJIEHNUE; OH OTYETIIMBO BBIAEISAETCSA MO CBOEH aHOMAJIBHO
HU3KOM Temmeparype Ha rinyounax 40-60 m B Té€mioe Bpemsi rojaa B
riIyOOKOBOJHBIX pailoHax Mopsi. brnarogapsi cBa3u ¢ ATIAHTHUYECKUM OKEaHOM,
rilyOMHHBIEC BOJIbI BanTHKK B LIEHTPAIbHOM YacTH MOPS UMEIOT B TEYEHHE BCETO
roaa temnepatypy 7-8°C, NOBEpXHOCTHBIE BOABI JIETOM MPOTrpeBaroTcs A0 19-22
°C, B TO BpeMs KaK B IIPOMEXKYTOUYHOM CJIo€ coxpaHsaeTcs Temreparypa 2-4°C.
[Ipu Bceit TunuyHOCTU (OPMHUPOBAHUSA MPOMEKYTOUHBIX CIIOEB B KPYIHBIX
ctpatuduimpoBanubix BogoéMax 3emnn, XIIC bantuku yHuKaneH: HU B OTHOM
IpyroM BoJgoEME HE OOHapyXEHO XOJIOAHOTO MPOMEKYTOYHOTO CIJIOS, BOJBI
KOTOPOTO OBbLIM OBl HE TOJILKO XOJIOHEE CAMbIX XOJIOAHBIX BOJ HAa MOBEPXHOCTH
B JIaHHOM MecTe (B 3MMHEE BpEMs), HO €II€ M MMENIH TEeMIEepaTypy HIKE
TemriiepaTypsl MakcuManbHo# motHocTH (Tmd). (Koznosa,2010).

Hanuuue X0J0AHBIX MPOMEKYTOUHBIX CIOEB — JIOBOJBHO TUIIMYHAS YepTa
BHYTPEHHHUX MOpEHN, UMEIOIINX, KaK U balThka, 3HAUUTENbHYI0 BEPTUKAJIbHYIO
ctpatudukanuo 1o coinéHoctu (Hampumep, no XIIC YépHoro wmops ).
VYuukaneHOoCTh XIIC bantukuy, mo3Boisomas MPOJIUTh HEKOTOPBIA CBET Ha
MeXaHu3M ero (GOpMHPOBaHHUS, 3TO HAIMYKME BHYTpU Hero mpocioek ¢ T<Tmd
(Chubarenko et al., 2009).

[Mukn BO3HUKHOBEHUs, pa3BuTHs M H3MeHUMBOCTH XIIC Moxker OBITH
MIPE/ICTaBIICH CIEAYIONINM 00pa3oM. BepTukanbHoe nepeMenmBaHue JOCTUTaeT
MAaKCUMAJIbBHOW MHTEHCHUBHOCTU B SIHBape W NPOJOJDKAECTCS 0 YCTAHOBJICHHUS
MUHUMAJIBHBIX TIOBEPXHOCTHBIX Temmeparyp (mapt). B 310 Bpems Ha
MEJIKOBOJbSIX MEpEeMENIMBaHUE TMPOHMKAET J0 JHAa, QOpMUPYS MOYTH
OJIHOPOJHBINA MO Temmeparype cioit (ot ~2,0-2,5 °C Ha 1oro-3amaje Mops J0
~0,1-0,5 °C B borHuueckom 3anuse). [lpu sToM B riIy0OKHMX palioHax
coOcTBeHHO bantuiickoro Mops HIXKHSIS TpaHULa KBAa3HOJHOPOAHOTO CIIOS
3arayosiseTcss K ero LeHTpalbHOW yacTtu: OT 45 M B bBopHXxonbMmMckoi wu
I'manbckoil koTimoBuHAax 10 65 M B lommannckom Oaccerine. C HagaioMm
BECEHHEI0 IMPOrpeBa, IMPOLECCHl MEPEMENIMBAHMUS B LEHTPAIBHOM 4YacTH
OacceilHa W Ha MEJIKOBOJIbE HAYT IMO-pa3HOMY; B TJIyOOKHX paloHax —
OJIHOBPEMEHHO 10 BCEH akBaTOpuu Mops - npoucxoaut ¢popmupoBanue XIIC.
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VYBenuueHue riyOMHbI 3ajieraHusl CE30HHOT'O TEPMOKIIMHA M BO3pAacTaHUE B HEM
BEPTUKAJIBHBIX TPAJUEHTOB TEMIIEPATypbl MPOUCXOIUT IO MeEpe JIETHETO
nporpeBa 10 JOCTHXKEHHMSI Ha TIOBEPXHOCTH TEMIIEPATYpPHOIO MaKCHUMyMa
(aBryct). C HavasioM oceHHe-3uMHeN KOoHBeKIuU (ceHTs0ph) XIIC HaumHaet
pa3MbIBaThCsS, YMEHbIIAETCS MO TOJUIMHE, WU K JIeKaOpIo-IHBaplO YyxKe
npakTuyeckd HepaznuuuMm. C  HayaJloM OCEHHETO0 OXJAXKIEHUS 3aMETHO
OIyCKaHHME KaK CEe30HHOro TepMoKinHa, Tak U sapa XIIC (r.e. ypoBHs
MUHHMYMa TeMIEepaTypsl BOJbI), U B OKTAOpe-HOs0pe TepmokiauH u XIIC
JOCTUTAIOT MaKCHUMaJbHOM TIIyOMHBI (B CBOEM pETHMOHE), OJHAKO BEJIMYMHA
BEPTUKAJIBHBIX IPAIUEHTOB TEMIIEPATYphI MIPU 3TOM yMeHblIaeTcs. C aHBaps mo
MmapT Ha Bceil akBatopun bantuku XIIC pasmbit (Koznosa,2012).

B pabote u3ydaetcst nmpoctpancTBeHHass n3MeHUMBOCTh XIIC B HauanbHbBIN
MEPUOJ] €ro CYIIECTBOBaHUS — Ha MpPUMEpE SKCHEPUMEHTAIBHOIO paspesa,
caenannoro B mae 2006, cyanom [IIINe76(HUC«IIpodeccop UlTtoxman») u
MacCHUB JIaHHBIX, MPEJCTABICHHBIM B KIMMAaTHYEeCKON Oasze nmaHHbIx(State and
Evolution of the Baltic Sea, 1952-2005,2008), monyueH nmyTéM OCpEIHEHUS
JaHHBIX CYJTOBBIX M3MEPEHUM TEeMIIepaTypbl U COJICHOCTH IO BCEW aKBaTOPUH
Bantuiickoro mopsa B tedueHue 1952-2005 rr., ocpeAHEHHBIX MO KBaJApaHTaM
1°x1°, cmosm 10 M um Mecsuam roaa. BkiawouyeHbl Takke M JaHHbIC Ha 6
CTaHUUAX, BbITOJHEHHBIX B 1900 r. CymMmMapHOE 4uCI0 U3MEPEHHI COCTABISAET
npsiaKa 4 MIIH. IO KaXJI0MYy U3 TapaMeTpPOB.
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N3MEHUYNBOCTD TEIINIOMACCOIIEPEHOCA Y ITIOBEPEXKbBSA
IO’ KHOM A®PUKU IO JTAHHBIM ARGO

A.JI. Kopabnuna, C.A. JJo6pono6os, d.2.1., unen-kopp. PAH,’
K.B. Jle6edes, k.p.-M.H., c.H.C.”
'Mockosckuii 2ocyoapcmeennbiil yrugepcumem umenu M.B. Jlomonocosa
ZHHcmumym oxeanonocuu umenu I1.11. Hlupwosa PAH

B nanHoil pabote paccMaTpuBaeTCsi U3MEHUMBOCTH TEIJIOMaccollepeHoca
tedeHus: Arynwsic (mbica UronmpHoro). OHO cyuTaeTcsi camMblM KPYIHBIM H
MOIIHBIM 3alaJHbIM TOTrPAHUYHBIM TEYEHHUEM B I0XHOM mnoiymapuu. llo
MPeAbIAYIIUM UCCIEAOBAHUIM, MOKHO TOBOPUTH O TOM, YTO CHUCTEMa TEUECHMII
Arynpsic — 3TO OJHAa M3 TJIABHBIX YacTel MEXOKEaHCKOM TepMOXaJUHHOM
HUPKYJIALNY, TTOTYYUBIIEH Ha3BaHUE «ri00anbHOTO KOoHBeWepa» (Lutjeharms,
JRE 1988, 2006). Mexny OacceiilHaMU OKEaHOB CYIIECTBYET MOCTOSHHBIN
oOMEH BOJ, KOTOpbIH UX W OOBEAUHSET B riolaimpHyl0 cuctemy. Bo Bpems
JIBIKEHMSI BOJIHBIC MACChl TIOCTOSIHHO TIEpeMeNaloT sHepruio (B hopme Tera),
BEIIECTBO (YaCTHULIbI, pACTBOPEHHBIC BEIIECTBA U Ta3bl). JlOMOIHUTENBHOE TEIIO0
OPUXOAUT B ATIAHTUYECKUNW OKEaH, €ro KOJUYECTBO H3MEHSAETCS, BCE 3TO
CKa3bIBACTCS BO B3aMMOJICHCTBUM OKeaHa u atMmochepsl (Bryden H.L. et all,
2005, Gyory J. et all, 2004).

Heab pabdoTbl: OIEHUTH CE30HHYI0 U MEXIOJOBYIO HW3MEHYHMBOCTD
nepeHoca Temia M COJM B 3alaJHOM IOIPAaHUYHOM TEYEHUH Y TMOOEPEkKbs
HOxHolt Adpuku no nanHbIM OyeB HEHTpanbHOU MIaBydecTd Argo. Ha nanubiit
MOMEHT KoiudecTBO npodmieit Argo (Haumnas ¢ 2005 roga) 10CTaTOYHO IS
TOT0, 4YTOOBI MOKPBITH HCCIENyeMbli palloH (M B 11e10M MUpOBOW OKeaH)
JaHHBIMM W MHTEPIIOJIMPOBATH HMX HAa OJHOrPaayCHYK ceTky. B pabote
UCCJIEIOBAHUSI ~ OCHOBaHbl HAa  CPEJHEMECAYHBIX W CPEIHEr0JI0BBIX
MHTEPIOIUPOBAHHBIX 3HAUYCHUSIX 3a Bech nepuoji HabmoaeHuit (¢ 2005 mo 2011
IT.). AKTYaJbHOCTb PaldOThI 3aKIIOYAETCS B BaXXHOCTH KOJWYECTBEHHBIX
OLICHOK TEIJIOMAacCONEepeHoca W €ro M3MEHYMBOCTH, BIUSIOIIMX Ha KIMMAT.
OTOT (PakT MO3BOJIAET CKOPPEKTUPOBATH M CAEIaTh TOUHBIM PAcCUeT CKOPOCTH
TE€YeHHUs] Ha OCHOBE JUHAMUYecKoro metojna. [loka He sSiCHO, HACKOJIBKO BEPHO
TaKOW pacyer MOMOTraeT OIEHUTh U3MEHYUBOCTh TEUECHUIA.

[Ipu Hanncanuu pabOTHI MOCTABJICHBI CIEAYIOLINE 3aJa4HU:

» BbIOpaTh TakWe pa3pe3bl 3a JaHHBIA TEpUoa HAONIOJEHUN B pailoHe
UCCJIEYyEMOTO TMOJUIOHA, KOTOpble HaWJIydlluM o00pa3oM OTOOpa)karoT
JTUHAMUKY CUCTEMbI TEUCHUH;

» BBIOpaTh W 00paboTaTh HCIONB3YEMBIH MaTepHal sl JadbHEHIINX
pacyeToB, HEOOXOAMMBIX JJIsl TIOCTaBICHHOM LIETH;

» TPOBEPUTH CTETICHb IOCTOBEPHOCTH METOAUKHU pacueTa CKOPOCTH;

» ¢ mnomombio s3bika Fortran90 Hammcath mporpaMmy Jjsi pacyeToB
CKOPOCTH TEUCHHS;
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» pacCcMOTpEeTh CpEeIHEMECSIYHOE paclpelelcHHe TeMmIepaTypsl |
COJICHOCTH JIJISl TEYEHNU CUCTEMBI ATYJIbSAC;

» noctpouTh TS-KpHBBIE TJIABHON U BO3BPATHOW CTPYH TEUCHUS U OICHUTH
CTerneHb TpaHcPOopMaluu BOJ;

»  OINpeAeNuTh TPAHUIIBI U N3MEHYNBOCTh TEUCHHUH B UCCIIEIyEeMOM paiioHe.

Jlanubie Argo HaxonmdTcsli B OTKPBITOM  JOCTyIE, OOHOBISIOTCS
€XKeMeCsIUHO, HemnpepplBHO ¢ 2005 r.. Ha pgaHHBII MOMEHT KOJUYECTBO
aBTOMAaTHUYECKUX OYWKOBBIX CUCTEM JOCTATOYHO JJII MHTEPIIOJSIUU JaHHBIX Ha
cetky 1°x1° rmyOuHoi n0 2 kM Ha 27 CTaHIApTHBIX T'OPU3OHTOB. JlaHHBIE
COZIEpKAT OKEAHOJIOTMYECKHE MapaMeTphl: AOJIOTYy, WIHPOTY, TEMIEPATypy,
COJIGHOCTb, a TJIABHOE a0COJIIOTHYIO JMHAMHUYECKYIO TIIYOMHY, KOTOpas YKe
NepecurTana ¢ MOMOIIbI0 a0COIOTHON TMHAMUYECKON Tonorpaduu 1no AaHHBIM
anbTUMeTpun Aviso ( mpu noanaepxkke Cnes).

B pabore ucrnonb3yeTcs HOBasi METOJIMKA pacyeTa CKOPOCTU TEUECHHs Ha
OCHOBE JMHAMHMUYECKOTO METOJIa pacuera CKOPOCTH TEYEHHs, HO YXKe C
MpUBEACHHON a0COIIOTHOW TUHAMUYECKON TITyOHHOM.

Jlis aHanm3a M3MEHYMBOCTU TeUEHUs ATYJIbSC BbIOpaHbl TPU pas3pesa: JiBa
no goaroram (18,5° u 29,5° B.A.) ¥ oguH MUPOTHBIN (110 30,5° 10.111., JTMHON 10
52° B.n.). Hanmucansl mporpamMmsl 1711 00paOOTKU JaHHBIX Ha si3bike Fortran90 u
ucnoJib3oBanuch nporpammsl Surfer 9, Grapher 7.

[lonyyena abCOMIOTHAs CKOPOCTh TEUYEHUs, TpaHHIAa PACTPOCTPAHEHUS
TE€UYEHUs, XapakTepHble T-S KpHUBBIE CTpyW TEUEHHUS HA pa3pe3ax, pacCMOTpEHa
CE30HHAs U TOJI0Basi U3MEHUYUBOCTD 3TUX XapaKTEPUCTHK.

JUiss  OOBbEKTUBHOTO  pe3yJibTaTa CIEAYyeT  HCIOJb30BaTh  TOJIBKO
CPEIHETOJIOBbIE WM CpPEIHEMECSAYHbIE JaHHble Argo 3a BeChb MNEPHUON
HaOmoxaenuit (c 2005 rona), UHTEPHIOIUPOBAHHBIE B Y3JIbI Ha OJHOTPAIYCHYIO
CETKY, YUYUTBIBAs TO, YTO HA MOBEPXHOCTh MHTEPIOIUPYIOTCS AaHHBIE C 5 M, Tak
Kak Ha 5 M Oyii mpekpaniaeT u3MepeHusl.

Nmes B pacnopsskeHUHM TpaguKd OLEHKH MMOTPEUIHOCTH a0CONIOTHOM
IUHAMUYECKON TriayOuHBI JaHHBIX Argo, MOXXHO CKa3aTh TO, YTO Halla
paccuuMTaHHasT CKOpPOCTb JUIA pailoHa JaHHOTO HCCJEJOBAHUSA HMEET
norpemrHocTh 20%.

Jlanubie Argo MOXHO HCIIOJNIB30BaTh JMJIS OMNHCAHUS WU3MEHUYHMBOCTH
TEIMJIOMACCOINePEeHOca TEYEHUH, HO ISl BBIOPAHHOTO HAMU TEUYEHHS ATYIbSC
OHM He noaxoAsT. TeueHue, r1aBHBIM 00pa3oM, pa3BUTO Ha HIenbde, rae Oyu He
miaBatoT. OnHako Oyd XOpOIIO OXBaThIBAlOT MUpPOBOM OKeaH B 1IEJIOM,
HaIrpuMep, ¢ TIOMOIIBI0 HUX MOKHO HCCIENoBaTh LIMpKyMIIONSpHOE TEUEHMUE,
WM JIpyroe KpyIHOE 3alaJHoe NnorpaHndHoe teyeHue — Kypocwuo, - ¢ ogHuM
orpannuyeHuem mno riayoune (10 2000m).

JanbHeiiliue 3axa4M  paldoOThI: OLUEHUTh TOYHOCTh U IOTPEIIHOCTH
JAHHOT'O METOJIa pacyeTa CKOPOCTH U PACXOJI0B BOJIbI, TEIUIA U COJIEW TEUEHHUS, a
TaK)X€ CPaBHUTb HEMOCPEICTBEHHO CKOPOCTh JIBMXKEHMsI Apeidyroiero Oys Ha
MTOBEPXHOCTH C PACCYUTAHHON CKOPOCTBIO TEUCHHUS.
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POJIb TEHEHUSA AT'YJIBAC B I'NTIOBAJIBHBIX KINMMATHUYECKHUX
N3MEHEHUAX

O.B. Kpykoea, U.I'. Pyoan, K.¢h.-m.H., Ooy.
Ooecckutl 20cy0apCmeeH bl IKOJOSUYECKUU VHUBEPCUMem

MexokeaHu4eckuidi OOMEH TEIUIOM U COJbI0 BIOJb OEperoB IOXKHOM
Adpuku, NMpeanoaoKUTEIbHO, SBISETCS KIIOYEBBIM 3BEHOM B MOJJIEPKAHUU
rJ1I00aJIbHOM TEPMOXAJIMHHON HMUPKYIAUUU MHUPOBOTO OKeaHa. YTeuka TeIUioi,
coimeHod Boasl u3 HWMumuiickoro oxeaHa B HOXHBIN ATIaHTUYECKUU
OCYIIECTBIISIETCSI  MOCPEICTBOM  OTHEICHUS OOJBIIMX UUKIOHUYECKUX U
AHTULHUKIOHUYECKUX KOJIEL] OT TEYeHUs ATYIbSIC B MECTE €ro pa3BOpOTa
(to)xHast OKOHEYHOCTh Adpuku, He gocturas 21°B.A.) U MX JajbHEUIIETrO
nepeMelieHnss Ha 3anad. Jlnsg ompenelieHMs pacxola BOJBI INEPEHOCHMOM
KoJblUaMHu Arynbsic u3 MHauiickoro okeaHa B ATIQHTHUYECKUN MCIOJIB30BAJICS
MOTUTABKOBBIM MeToj HaOmroneHus (puc.l), KoTopbld mokasai, 4To oKoyio 25%
o0beMa B THICIYEMETPOBOM CJIO€ BOJIbI TEUEHUS ATYJIBSC NMEPETEKAET U3 OJTHOTO
OKkeaHa B Jpyroi. Pacxox BOObl camMoro TEYEHHs, PaCCUUTAHHBIN
JTWHAMUYECKUM METOAO0M, cocTaBui 66.5 Sv, orcroma 25% - 15,3 Sv pacxona B
yTEUKE ATYIIbSC.

C noMmoupl0 CHOYTHUKOBOM ajJbTUMETPUU ObUIO OOHApYXEeHO, 4YTO B
cpenHeM 3a roja (GopMHpYyeTcs OKOJIO 5 KoJjell B palloHe pa3BOpOTa TEUEHUs
Arynbsc, ¢ MOCIEeAYIOIUM JIeJIEHUEM HEKOTOPbIX U3 HUX Ha Oosiee menkue. B
uTore, B cpenHeMm, oOpasyercs 8,25 koisen/ron. CpenHuil AuameTp OJHOIO
KoJbpla - 250 KM, TOraa CpeIHEroA0BOM TPAaHCHOPT OJHOTO KOJbLA COCTABUT
1,6-1,3 Sv B BepXHEM THICAYEMETPOBOM cJI0€ BOAbl. OOILIMN TPaHCIOPT BOABI
MEePEHOCUMBIN KOJIbLAMU MPUOIU3UTENBHO paBeH 12,8 Sv, 4To SIBISIETCS TOJIBKO
4acTblo 001Iel yTeuKH ATyIbsC.

Oxkono 2,6 Sv ob0bema MPUXOAMTCS HAa, TaK Ha3bIBAEMOE, pPACLIMPEHHE
ATrynbsic — 3amajgHoe MPOJBIKEHUE BOJ TeUeHUsT ATyNbsC BIOdb 41° 10.111. OT
MecTa pa3BopoTa TeueHus 10 5°3.4 (puc. 2). Tpaekropuu ABUKEHUS OYyMKOB B
pacmpeHun Aryibsc (puc.2) COBMANalOT C TeorpauueckuM pactoIoKeHUeM
HEKOTOPBIX KPYIHBIX IOABOAHBIX TOP B 3TOM pETHOHE: Topbl JluckaBepu
(42°05"0.11., 0°15'B.11.), KOTOpasi MOJHUMAETCS 10 TUIyOMHBI 426 METPOB HUXKE
ypoBHs Mopsi, ropel RSA (40°rw.m. 6°3.1.). K 3amagy ot rtopel RSA
pacrionoxkensl octpoB I'op u ropa MaxHumb. IlpeamonoxurenbHo, dYTO
MOJBOJHBIE TOPbl M OCTPOB YACTUYHO OJOKUPYIOT AHTapKTHYECKOE
LUPKYMIIOJSIPHOE TEYEHUE, IBHKYLIEECS Ha BOCTOK, pa3fenss €ro Ha JBa
MOTOKA, YTO CHOCOOCTBYET 3amaJHOMY MNPOHUKHOBEHMIO CIOa PaCIIMPEHUS
Aryibsc.
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TEeYeHUS] ATYIIbsIC

bonpmass 4acTe BOAHOM Macchl M3 YTEUKHM ATYJIbAC IMOCTYNAeT B
beHrenbckoe TedyeHHE, KOTOPOE JBUKETCS B CEBEPHOM HAIIPABICHHHM 4YEpe3
Atnantuky 1o mnepudepun FOXKHOro -HKBATOPUAIBHOIO TEUEHHUS, Jlajiee
cnuBaeTcsi ¢ CeBepHbIM Opa3miibckuM TeyeHueM U CeBepHbIM Opa3miIbCKUM
MOJMOBEPXHOCTHBIM TeyeHrueM. Ha mmpore 11°10.m1. u 5°10.11. moJBogHOE
TeyeHue umeeT MmakcumyM ckopoctu 70-90 cm/c Ha rimybunax 200-300 meTpoB u
3aHUMAeT MO0 BEPTHUKAJIM MPOCTPAHCTBO OT IMPHUIIOBEPXHOCTHOTO CJOS [0
rryounbl 1000 MeTpoB, ¢ pacxoaoM BOJBI OKOJO 26 Sv. DTOT pacxXoi BOIbI
YaCTUYHO JOJDKEH OBbITh COAlaHCUPOBAaH IOKHBIM SKMAaHOBCKUM IEPEHOCOM H
BHEOEpPETroBOM HUPKYIISIIIUEH, a ocTaBIIueCs: 0KoJiIo 15 Sv Bonbl, IBHXKYTCS Ha
ceBep B OOIIEH aTIAHTHYECKOW MEpUIMOHANBHOW UUpKyIsuuu. [lpu sToM
Oonpmias yacte M3 3THX 15 Sv ckoHuentpupoBana B 500 meTpoBoM
MIPUITIOBEPXHOCTHOM CJIO€ BOJIBI.

Takum 00pa3om, BBIXOAHUT, UYTO B ATIAHTUYECKOM OKeaHe (aKTHUUECKH
BECh BEPXHHUM CJIOM B MEPUAMOHAIBHOM OKEAHWYECKOW LUPKYJISIUU
MpeCTaBIeH BOJHOW Maccoi U3 TeueHuss Arynbsic (6e3 ydera 1-2 Sv
MOCTYMAIOIIKUX Cloa U3 npoiusa Jperika). byayuu Gosee coeHHOM | MJIOTHOM
3Ta BOJIHAg Macca CHOCOOCTBYeT HWHTEHCHUPUKaUUW TeyeHus [oiabcTpum,
CKOPOCTB M pacxoj KOTOPOro 3aBUCHUT OT Pa3HOCTU IPaJUEHTA INIOTHOCTU BOJIbI
CaMoro TeYeHHUs [ 0IbCTPUM U OKPYKAIOLIHUX ErO BOI.

Jluteparypa:
1. Philip L. Richardson. Agulhas leakage into the Atlantic estimated with
subsurface floats and surface drifters. — Woods Hole Oceanographic Institution,
MA USA: 2006. - 37 c.
2. Lisa M.Beal, Wilhelmus P.M. On the role of the Agulhas system in ocean
circulation and climate.—Nature: 28 April 2011 — 429-434 c.
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OITPEAEJIEHUE XAPAKTEPUCTHUK OTPAXKEHHOTI' O
COJIHEYHOT' O M3JIYYEHUS OT HE®TSIHOU IJIEHKHA C
HOMOHIbIO CITYTHUKOBBIX CHUMKOB

C.B. Muxanvyesa, B.U. Cviues, 3a6. kageopoii KOHECKO oucmanyuonnoco
30HOUPOBAHUSL U MOOETUPOBAHUS 8 OKeaHozpaguu, 0oyeHm
Poccuiickuii I'ocyoapcmeennwiii I uopomemeoponocuieckuii yHusepcumem

B noknage paccMOTpeHa BO3MOXKHOCTH — ONPEAEIEHUS HEKOTOPBIX
XapaKTePUCTUK HEPTSAHBIX MATEH C MOMOUIBIO JUCTAHIIMOHHOTO 30HAMPOBAHUS
Ha npuMepe pasznusa, npousomenmero B 2010 rony B MEKCMKaHCKOM 3aJIMBE.
Hcnonb3oBanuck cHUMKHU criekTpopaauomerpa Terra/Aqua MODIS u Asar.

[Ipy cpaBHEHMM CHHMKOB, IOJYYEHHBIX B OINTHYECKOM JAHana3zoHe WU
PaZANOIOKAIIMOHHOM, BBISIBICHA BO3MOXHOCTh OMNPENEICHUS] CTPYKTYpPHI
HepTAHOTO TMATHA B  ONTHYeCKOM. ONTHYECKHE CHHUMKH  IO3BOJSIOT
(buKcupoBaTh pPaiOHBI C OOJBINCH WM MEHBIICH TOJNIMHOW HEDTH, Yero
HEBO3MOXHO JI0OUTHCS B PAIUOIOKAIIMOHHBIX CHUMKAX.

AHanu3upoBaiuch a0CONIOTHBIE U OTHOCUTEIbHBIE 3HAUEHUSI BOCXOSIICH
SAPKOCTU OT HE(PTAHOTO MATHA B 30HE COJIHEUHOro Oiuka u BHe Hee. Haubonee
MH()OPMATUBHBIMU OKa3aJIUChb CHUMKHU HE(QTSHOIO MATHA, HAXOASIIETOCS B
0JIMKe, OHU TIO3BOJIMJIM BBISIBUTh B MEPBOM MPUOJMKEHUHU €ro HEKOTOpbIe
HEOJHOPOJHOCTH. B mporpamMmMHoM koMiuiekce ScanMagic (1eMOHCTpallMOHHAS
Bepcusi) ObUIM  MOCTPOEHbI MNpoguin  HePTAHOrO MATHA.  Xapakrep
pacnpesiefieHuss OTHOCHUTENbHBIX M aOCOJIOTHBIX 3HAYEHUH MOKa3all, 4YTO
He(TAHAS TUICHKAa CYIIECTBEHHO BIMAET Ha XapaKTEPUCTUKH  OTPAKEHHOIO
COJIHEYHOr0 u3NydyeHus. Takum oOpa3oM, HedTAHON IJIEHKOW B Oousblueil
CTETNIEHU OTPaXKaeTCs 3€JIeHasi U KpacHas JJIMHBI BOJIH, B TO BpEMs Kak B pailoHe
YUCTON BOJbI JOMUHUPYET CUHSS COCTABISIOIIAS.

C nomomreto nporpammuoro obecrneuenuss HOHECKO WinBilko Osbina
OLICHEHA IUIONIa/Ib paiioHa, 3aHATOro HePThiO. [Ipu paznokeHHH KOMITIO3UTHOTO
CHUMKAa Ha COCTaBHbIE KaHAJIbl TakKXK€ OIpe/esieHa IUIomaab MATHEH C
npuOmkeHHo TonmuHou. [lomydeHHbIe pe3ynbTaThl OTOOpa3uian  00JIACTH
MSATHA ¢ TPUOIMKEHHON TONIHUHON HEPTAHOIO MATHA B 2, 2,5 1 3 MM.

CoBMeCTHBIN aHaNU3 PaJHOJIOKAMOHHBIX M ONTHYECKUX H300paKeHUM
MOMOTaeT U30eXaTh BO3MOXKHBIX OIIMOOK MM UCKIIOUYHUTH 00JIACTH Ha4YalbHbBIX

cTaauu JbJa, a TAKKC BETPOBOC 3aTUIILC.
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Puc. 3 — AGCoOTHBIC 3HaUYCHUSI BOCXOIAIICH SIPKOCTH.

Puc. 2 — CpaBHCHI/IC PaaAruOJIOKAIMUOHHBIX 1 OIITHYCCKUX CHUMKOB.
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OILHEHKA XAPAKTEPUCTUK OKEAHNYECKHUX BHYTPEHHHUX
BOJIH 11O JAHHBIM CITYTHHUKOBbBIX CHUMKOB
LANDSAT/ETM+, TERRA/MODIS

E.B. IInamonosa, vacucmp
Poccuiickuii 2ocyoapcmeennsiii 2u0pomemeoposocuiecKuti yHugepcumem

B  coBpeMEHHBIX HCTOYHMKAX TI0 HCCJIEIOBAHUIO  OKEAHUYECKHUX
BHYTPEHHHMX BOJIH YKa3bIBAIOTCS JIBE 00JaCTH UX 00pa30BaHus: OE3MPUIMBHOE U
npuirBHoe Mopsi. YepHoe mope (paiion BOmu3u CeBactonoiisa) u CpenuseMHoe
Mope(akBaTopusi ['mOpanTapckoro mpojuBa) yXe JaBHO IpPHU3HAHBI paloHaAMU
reHepalyi BHYTPEHHUX BOJIH.

BaxxHyio poJib B HcclieJOBaHUU MOBEPXHOCTHBIX MPOSIBICHUI BHYTPEHHUX
BOJIH UTPAIOT METO/bI TUCTAHIIMOHHOTO 30HIUPOBAHUS C MOMOIIbIO ONTHYECKOM
U pajMOJIOKAllMOHHOM ammapaTypsl, YCTAaHOBJIEHHONW Ha OOpTy CaMOJIETOB W
NCs.

JlanHasg paboTa HalelleHa Ha ONPEENICHUE NapaMeTpoB M CTPYKTYpPHI
BHYTPEHHMX BOJH B 3aBUCUMOCTH OT Treorpauyeckoro MeCTOMOJIOKEHHUS,
HaIpaBJIeHUs] TPUIMBHOIO TMOTOKA M JAPYrux (HakTOpoB TpPHU TMOMOIIH
cryTHUKOBBIX cHUMKOB MODIS wu ETM+. TouHOCTh oOmpeaencHus
XapaKTepUCTUK OKEAHMYECKUX BHYTPEHHUX BOJH B 3aBUCUMOCTH  OT
MPOCTPAHCTBEHHOI'O PAa3peIIeHUs] CIYTHUKOBBIX CHHMKOB, TaK K€ HIpaeT
BaXHYIO pojb. Toraa, ocoOblii MHTEPEC NMPEACTABISAET CPAaBHEHUE NapaMETPOB
BOJIH, TIOJTyYEHHBIX CO CHUMKOB Pa3jIu4YHONU TOYHOCTH, Ha MIPUMEPE MPUIUBHOTO
1 O€3MPUINBHOIO MOPEil.

Puc. 1 — Owuaru renepanun OBB B T'mOpanrapckom mposuBe
(ETM +/ Landsat 7), xpacubii kanaa, 30. 04 2010 ,
KOOpAWHAThl pailoHOB reHepauuu: mmpota: 035°5920"N,
noiarota: 005°3625"W.
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Puc. 2 — Landsat/ETM+, 13. 10 2011 Onpenenenue pailOHOB reHeparuu
BB BonH B UepHom Mope.

Jluteparypa:
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M300PaKEHUSAM COJTHEYHOTO OJIMKa.

8)  Cox C., and W. Munk (1954a). Statistics of the sea surface derived
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I'IJTIPOEKOJIOTTYHUAN CTAH
A30BCBKOI'O MOPA

FO.B. Ilo3onusakoea, JI.I'. 3y606a, 0.m.H., npog.
Cxionoykpaincokuil HayionanibHull ynisepcumem im. B./lans

A30OBCbKE MOpE € BHYTPIIIHIM MOpeM OaceiiHy ATJIAHTUYHOTO OKeaHy, 3
SKUM BOHO 3’€JHaHE BY3bKO0 1 MUIKOIO KepueHchKkoio npoTokoro, HopHum Ta
CepenzeMHMM MOpsSIMH. 3axilHa 4YacTUHAa A30BCHKOIO MOpSi OMHUBa€ Oeperu
VYkpainu, cxigna — Pocii. Lle Mmope € HaliMeHIIUM 3a TUIOMICIO 1 HAUMUIKIIIUM Y
cBiti. Moro mroma nopiBHoe 39 THC. KM%, 00°eM Boau — 320 kM, cepemaHs
rauouHa — 7,4 M, a MaKcHMalibHa — 15 M.

B Taranpo3bky 3aToKy A30BCHKOTO MOpsI BIajae piuka J{oH, 10BKHHA SAKOT
1870 kM, moma Gaceiiny 422 Trc. kM”. Bifomo, 110 [1st 3pOnIyBaHHs CTEIOBHX
3eMellb, JJIA MIJBUIIEHHS BPOXKAI0 CUIbCHKOTOCHOAAPCHKUX KYJIBTYp V
Bonrorpancekiit o6nacti Pocii Ha pikax [lon Ta KyOans, sika Tex mos’s3aHa 3
A30BCBKMM MOpeM, H0OYI0BaHi BOJOCXOBHINA. IX OyJiBHMIITBO HEraTUBHO
MO3HAYMIIOCS HA T1IPOJIOTTYHOMY PEKUMI PIHOK Ta MOPAI.

Hamu mpoBeneHi po3paxyHKH BIUTMBY BOJOCXOBHII Ha PIUKOBHM CTIK 3a

B1JIOMHUM PIBHSHHSIM
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Tabmuus 2 — Pesymbraru XiMmiuHoro ananizy mnpo0 Boau p. [on

(3a KHJI 211.1.1.4.010-94)
: . Kareropis .
Micue HaiimenyBaHHs P Cryniab
. . 3HAYEHHS | AKOCTI
B1100py Npo6 MTOKA3HUKIB RO 3a0pyIHEHHS
XJIOPH]I-10HH, MT/TI 50-100 I-1v AOCTATHRO HHCTA - CNaGO
3a0pyaHeHa
cynbhaT-ioHH, MI/I 10-100 -1V AK€ HHCTa-Cl1abo
M. KoHcranTu- 3a0pyaHeHa
HIBCBK pH 7,8-7,9 11 JOCTATHBO YHCTA
XKOPCTKICTh, cepenHs .
3 8 . CepeaHs JKOPCTKICTh
MMOJIb/ IM JKOPCTKICTh
CYXUH 3aJIMIIOK, MI/JT 458 I qHCcTa
XJIOPH]I-10HH, MT/TI 50-100 I-1v AIOCTATHBO HHCTa- Crlabo
3a0pyaHeHa
cynbhaT-ioHH, MI/I 10-100 -1V AK€ HHCTa-Cl1abo
CTaHMIIS 3a0pyaHeHa
Crapouepkacbka pH 7,2 I Ty’Ke YhCTa
XKOPCTKICTh,
MMOJB/ I 10 JKOpCTKa JKOpCTKa
CYXUH 3aJIMIIOK, MI/JT 462 I qHcTa

Taxkum ynHOM, TIPICHI, TOCTaTHHO YUCTI BoAM piuok Jlon Tta Kybans He BCi

noxoAsaTh 10 A30BchbKoro mops. Bimomo, mio 3aranpHuil o0csr HegoOopy
. 3 ..

MPICHUX BOJ A30BCHKUM MopeM ckiagae 14 km”. Hecrauy 1i€i Boau JOMOBHIOE

Yopue mope.

Boaun YopHoro mops 3HaA4YHO COJIOHINII BiJ BOJA A30BCHKOro Mops. 3a
aHAMITUYHUM METOJIOM MU PO3paxyBajiHl HACIIIKU 3MIIIYBaHHsS BoA YopHOro Ta
A30BCBKOTO MOPIB (Tab. 3).

Tabmuusa 3

YopHoro Mopis

— Bwmict i0HIB mpH 3MilmIyBaHHI BOJ A30BCBKOTO Ta

BwmicT i0HIB,MI/1

BwMmicT 10HIB npu 3MilllyBaHH1 BOJ,

Boanauii 00’ ekT Mr/n
CI' [SO,” [Na" [ca* | cCI SO, | Na Ca™"
ABOBCBKE MOpE 6538 929 3496 172
9581,7 1354,3 5274,8 | 242.8
Yopue mope 10230 | 1441 | 5795 253

3 HaBeJICHUX JAHUX BUJIHO, IO MPH 3MILTyBaHH1 BOJ XJIOPUIH 1 Cyab(daTu B
A30BCHKOMY MOP1 3HaYHO 30UTbIIYIOThCS. Take 3MIlIyBaHHS B)KE MPU3BENIO 10
MIABUALIEHHS COJIOHOCTI BOJ A30BCHKOTO MOpPS Ta 3arudeni ripoOiOHTIB, sKi
3a3BUYail MENIKAIOTh Y IPICHOBOJHUX KOMIUIEKCAX.
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HNPUMEHEHUME TIPOI'PAMMHBIX CPEJACTB IS ONEHKHA
T'UAPOMETEOPOJIOTMYECKOI'O PEXKUMA BACCEMHOB
YEPHOI'O U CPEJU3EMHOI'O MOPEM

A.A. Pomawosa, A.B. Kapmywunckuii K. ¢h.-m. H., Ooy.
Cubupckuii ghedepanvhbviil yHUGepCUMem UHCTMUMYM KOCMUYECKUX U
UHDOPMAYUOHHBIX MEXHONO2UL

Pa3paboTtana mporpamma s MCCIIEOBaHUS JIOKAJbHBIX OCOOEHHOCTEH
JIBYX BaXHEWUIIMX MOpPEH €Bpa3sUKUCKOr0 KOHTHUHEHTA, OKa3bIBAIOIIUX
CYLIECTBEHHOE BIUsSHUME Ha (OpPMHUpPOBAHHE KiIMMaTa B 3aMagHONl YacTu
marepuka. ChopMupoBaHHbIE B ATIAHTUYECKOM OKeaHE BO3YILIHBIE MOTOKH,
MOIIIHOCTh KOTOPBIX JIOBOJBHO BEJIMKA, IPUBOJAT K 0OPa30BaHUIO IIUKIOHOB U
aHTULUKIOHOB. bacceitnpl UepHoro nu Cpeau3eMHOrO0 MOpeld MOTYT SIBISATHCS
IPEISITCTBUEM ISl 3aI1aJHOT0 NEPEHOCA BO3AYIIHBIX MAacC, 4TO CYILIECTBEHHO
CKa3bIBa€TCsd Ha MOTOJAHBIX YCIOBUAX B BOCTOYHOM YacTU €BPa3UUCKOIO
KoHTUHEHTa. [lo pocTmkeHuio o00JacTH Cpeau3eMHOMOPCKOro OacceiiHa,
NpUHECEHHbIE C  ATJIAHTUKH aTMOC(epHble TMOTOKH, BCTYHalOT BO
B3aHMOJICMCTBUE C BOJHO-BO3AYIUHBIMM MaccaMy 3TOr0 peruoHa. B psue
CIy4yaeB MPOUCXOAUT JIOKAIU3alUs LHUKIOHOB W AHTULMKIOHOB, CO31ac€TCs
HEKO€ IPENATCTBUE JBUKECHUS BO3IYLIHBIX [TIOTOKOB B IIpeeaX dTUX BOJHBIX
0accelHOB.

Hus  paboTel € MOporpaMMol  THAPOMETEOPOJIOTHYECKUE  JIaHHBIE,
U3MEpPEHHBIE B IPU3EMHOM CJIO€ Ha Cylle, JOIOJHAKTCS JaHHBIMU,
MU3MEPEHHBIMU JUCTAHIIMOHHO CO CIYTHUKOB. COBMECTHOE KOMIUIEKCHOE HX
IIPUMEHEHHE IIPENOCTABIISIET BO3SMOKHOCTD OLIEHUTDH KIIMMAaTUYECKYH0 KapTUHY B
1eJIOM, TOJITBEPXkAAaTh HCTUHHOCTH (PAKTOB M JenarTh BbIBOJABI Haubosee
MIPaBUJIBHBIMH.

Bxonnble manHble o MeteocTaHuusM YépHoro u CpenuzeMHOro mMopeu
M3HAYaJIbHO MpEJCTaBICHBI B TpEX opMaTax:

- TEKCTOBBIM - 1aHHbIe, monyyeHbl ¢ caiitta NCDC(National Climatic Data
Center - MexayHapoIHbIN KIIMMAaTUYECKUNA LIEHTP JaHHBIX );

- Tabnuunblid popmar Excel — nannble, nomxyyeHHble co cTaHIIMU Mopckoit
['eodusznyeckoit Jlabopatopuu Onecckoro ['ocyaapcTBeHHOro DKOJIOTHUECKOTO
YHUBEpCUTETA;

- HDF - cnytHukoBsie nanasie MODIS AQUA.

Bo3nukaer mpobnema  CTpyKTypu3aluMd  JaHHBIX 10  BpPEMEHH,
JOKaNnu3aluy, a Takxe ¢popmary npenacraBieHus. JJanHpie coOpaHbl U3 pa3HBIX
HMCTOYHUKOB, MPEICTABISAIOT 000 pasHO(POpMaATHBIM MaTtepual, 4To ObLIO
YUTEHO MpHU pa3paboTKe CTPYKTYpbl Oa3bl TaHHbBIX.

Jist co3nanust 6a3bl JaHHBIX ObUT MCHOJIb30BaH MPOrPAMMHBIA KOMILIEKC,
COCTOSIINHN U3 MSITH YacTEN:

- KMETEO.FDB» - peansinonHas 6a3a JaHHBIX;
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- «(METEO v1.30» - nmporpamMma-KJIueHT [Jjisi paOOThl ¢ 0a30il JaHHBIX
(mpocMoOTp, pelakTHpOBaHUE, BHIOOPKA JaHHBIX C IOMOIIBIO BCTPOECHHOIO
penaktopa SQL 3ampocoB u T.1.);

- «HDF2SS v1.99» - yrunuta 00paOOTKM CHYTHHUKOBBIX JIaHHBIX U3
dbopmara HDF B maccus DAT;

- «Kosmo» - yrunura umnopra oOpaOOTaHHBIX CIYTHUKOBBIX JTaHHBIX U3
daitnoB popmara DAT B B/];

- «MeteoExp» - ytunuta skcnopTa 1anHbiX u3 b/ B TekcToBbIe (aiiibl.

CTpyKTypa U CBA3M JAHHOT'O KOMILIEKCA MPEeICTaBIeHa Ha pUCYHKE 1.

JIOTTOMHHTEITRHEIE YTHITHTEI

()cHOBRA KOMITTEKCA | y
"THIHTA

¥ «MeteoExp.exen

baza manwx
«METEO.FBD» |

Y THIHTA |
«Kosmo.exen |
+ |

|
|
|

[IporpaMMa KIHEHT |
|
: Konseprop HDEF2ZSS

aMeTeo.exen

v 1,90

Puc. 1 — brnok-cxema paboThl IPOrpaMMHOTO KOMILJIEKCa

Hanee, mst pabotel co chopmupoBanHoil bJl cosmaercss sneKkTpoHHas
KapTa sl 00paboTKM HEOOXOIMMBIX NaHHBIX. Ha onudpoBanHyl KapTy C
reorpad@uuecKoil MPUBSI3KON HAHOCSATCS METEOCTAHIIMM, TMYHKTHl W3MEPEHUS
TUAPOJIOTUYECKUX MapaMeTpoB. B03MOXHO BBIICICHUE HMHTEPECYIOUIEH
obnactu Juis mocnenytouiei pabotsl ¢ Heil. [locie BbiOOpa Ha KapTe CTaHUIUN
CTAHOBUTCSI JOCTYMHOM (DYHKIMS TOCTPOCHUsI TpaukoB U TaOIUIl TapHBIX
Koppeysiiuid  (MCIOJIB3YIOTCSL /111 OLIGHKU HW3MEHYHUBOCTH KIMMATHYECKUX
YCJIOBHH U JIJIS1 BBISABJIICHUS BIIMSHUS OJTHOT'O BOAHOTO 0OBEKTa HA APYTol BBUAY
HaJUYUs B3aUMOCBSI3H MEXKIY HUMM ).
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METOJINYECKHUE OIIUBKA MEXIYHAPOJHON CUCTEMBI
PAHHEI'O BBISIBJIEHHUS HYHAMM (DART)

A.C. Coooneeckuii, M.b. Kanouxkuna
Ooecckas nayuonanviasa axkademus ceazu umenu A.C. Ilonosa,
Ooecckuti 20cy0apCmeeH bl IKOJ0SUYECKUL YHUBEPCUMem

Bonubl 1yHaMM OTHOCSTCS K OJHOMY U3 CaMbIX pPa3pyIIUTEIbHBIX
cTuxuiiHbIx OenctBuil. B Hacrosimee Bpemss B TuxoMm, ATIaHTHYECKOM,
NunuiickoM okeaHaX pa3BEPHYTHI CHUCTEMBI PAHHETO OIOBEIICHHUS O IyHAMH
[Deep-ocean Assessment and Reporting of Tsunamis (DART®) Description],
OCHOBaHHbIE Ha W3MEPEHHUHM JIOHHBIMM CTaHIUAMH THAPOCTATHUYECKOTO
naBneHust. [Ipu BO3HUKHOBEHHH «IIEPBOTO MAKCUMyMay, aMIUIUTYJla KOTOPOTO
npeBbIaeT (PoH, MpUHUMAETCS PEIICHUE O TMOSBICHUH IlyHaMH. HemocTaTkom
CYILIECTBYIOIIEH CUCTEMbl PAHHETO BBISBJICHUS I[yHAMU SIBISICTCS €€ HEBBICOKAs
JIOCTOBEPHOCTH (10 HammM orieHkaMm meHee 10%). Ha puc. 1 mokasanbl cTaHIUM
cucteMbl DART, «oTpearupoBaBiiue» Ha «IyHaMH», OT 3EMJIETPSICEHUS B
Nunonesun 11.04.2012 (M=8.6). Tak Ha3biBacMas BOJHA IyHaMH, ObLia
3adukcupoBaHa craHnusMu B paitoHe Hooi 3enmanauu u Kamuatku, 4To
¢busnyeckn HeBO3MOXkHO. CHcTeMa paHHEro MPEeAyNpPEKICHUs IyHAMH Jalia
OToOBeIIeHUE 00 OMacHOCTH IyHaMu 26-u cTpaHam peruoHa. OpHaKo, Kak
OKa3aJIOCh B MOCIEJICTBUH, 3TO CUJIbHEHIIIEE 3eMIICTPSCEHUE HE C(hOPMHUPOBAIIO
IlyHAMHU.

\ Water Column Height at Station 23227
s " Wouronun 4 Image Credit: NOAASNWS/ HDEC
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Puc. 1 — Peakmus cuctemsl DART nHa 3eminierpscenne M=8,9, (11.04.2012
r. UugoHe3us) a) CTaHIMU TOCJAaBIIME OMOBEIICHUE O IIYHAMH,
0) mpuMep perucTpaluy yHaMu.

AMmutyna  cur"Hana  cocrtaBmwia 60  cM, dYTO JODKHO  OBLIO
COOTBETCTBOBATh Ha Oepery karacTpouueckoMy IIyHaMH, OJHaKO (pakTHUeCKU
aMIUIMTY/1a BOJIHBI IlyHaMM He npeBbicuia 10 cm.

PaccMoTpuMm mnpumep peructpanvi IyHamMu JABYMS CTaHUUSIMA = OT
SAnonckoro 3emiuerpsicenus M=9,2, 11.03.2011 r. (puc. 2). PesynbTaThl
MOKa3ajau, YTO «IEPBbIH MAaKCUMYyM» CHauaja Mpuiiesa Ha Oojiee yIaJeHHYIO
craniuio 21401, a HEMOCPEACTBEHHO BOJHA I[YHAMU MNPUXOJUT CHAadajla Ha
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Ooonee Omm3kyio craHuuio 21418. AMmIuTyna «IepBOro MakCUMyMmay -
3HAYUTENbHA (IECATKA CAaHTUMETPOB) U COM3MEpUMa C aMIUTHTYIO0N IlyHaMH, HO

YACTOTHBIC XAPAKTCPUCTUKU OTINIAIOTCA.

Hater Column Height at Station 21401 Hater Column Height at Station 21418

Image Credit: NORASNWSNOBC Image Credit: NOAR/NWS/WNDEC
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a 0
Puc. 2 — Pe3ynpTaThl perucTpaiuu U3MEHEHUH MPUIOHHOTO JaBJICHUS
cranuamu  DART 21401 (a) wu 21418 (6) mocne
semuerpsacenus B Anmonum M=9,2  11.03.2011 .
(http://www.ndbc.noaa.gov/).

Jlnst BbIsicHeHUsT (EHOMEHA «IEepPBOr0 MaKCUMyMa» ObUIM H3YYEHBI
rpauKu perucTpanuu KaTacTpopUUYECKOro IIyHAMH OT 3EMJETPSACEHHS B
SAnonun 11.03.2012 r. (M=9,2) necarpio crtaHuuaMu. beuin ompeaesneHsl:
AIULEHTPAIBHOE PACCTOSHUE K KaKJIOW CTaHIUMHU, BpPEMs MPUXOJla «IIEPBOTO
MaKCUMyMa)», HEMOCPEICTBEHHO I[yHAMH, CKOPOCTb PAaCIpPOCTPAHEHUS ATUX
CUTHAJIOB. YCTAHOBJIEHO, UYTO «IE€PBbIH MAaKCUMyM» pPACHPOCTPAHSIETCS CO
ckopocTthio 110 3900 m/c (14 Thic. KMm/4ac), YTO 3HAYUTEIBHO IMPEBBIIIACT
CKOPOCTh pacmpocTpaHeHus: BOJHBI IyHamMu (10 1200 xm/4dac). YcTaHOBIICHO,
4yTO omnoBenieHue o yHamu cucteMoil DART ocyuiectBisieTcst o mapamerpy
HEU3BECTHOM MPHUPOJABI KOTOPBIM HE CBSI3aH C MPOXOXKJACHUEM BOJHBI I[yHAMH.
Hcxons u3 riyOMHBI TUIOLEHTPa 3€MIIETPACEHHS] U BO3MOXKHOW TPAaeKTOPUU
CEHCMUYECKUX BOJIH, CHUTHQJI, Ha OCHOBAaHMM KOTOpPOTO JaeTcsi paHHee
OMOBELIEHWE O BO3HUKHOBEHMM I[yHAMH, HE MOXET T'E€HEPUPOBATHCS
ceficMuueckuMu P- (mpogonbHBIMHU) U S (TIonepedyHbIMK) BoJiHaMu. [lo Hammmm
OLICHKaM TIEPBBIM CUTHAI MOXHO KIACCHU(PUIIMPOBATh KaK IOBEPXHOCTHBIC
nornepeyHble  BOJHBI ~ Panmes  (MHaue — Ha3blBaeMble  MEJICHHBIMU
3eMJICTPSICEHUSMHU ).

BeiBoabl. [IpoBeneHo wuccienoBaHWe MPUYUH HU3ZKOM HAJIEKHOCTH
cucteMbl oOHapyskeHus u npenynpexaeHus o iynamu (DART). Tlokazano, 4to
B KauecTBE MOJIE3HOT0 CUTHaJa OIIMO0YHO MPUHUMAIOTCSI BHICOKOAMIUIUTYTHbIE
nedopMmalii MOPCKOTO JHA, a HE MOPCKOW MoBepxHOCcTU. Ha KopoTkux
SNULEHTPANBHBIX  PACCTOSHUAX OTACNUTh I[yHaMd OT BOJHBI  Panes
HEBO3MOXHO.

Jluteparypa:

1. Kapochkin B.B., Kucherenko N.V. Method of forecasting of the
tsunami and sea earthquake European Geosciences Union General Assembly
Vienna, 02-07- April 2006, Geophysical Research Abstracts. — Vol. 10. — 00514.
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OINPEJIEJIEHUE INOTPENTHOCTEN N3MEPEHUS YPOBHSI
MHUPOBOI'O OKEAHA

B.B. Xpunenko, T.B. Konomuey, M.b. Kanoukuna
Ooecckas nayuonanviasa akademus ceazu umenu A.C. Ilonoaa,
Ooecckuti 20cy0apCmeeH bl IKOJ0SUYECKUL YHUBEPCUMem

CnyTHUKOBBIE AIbTUMETPUYECKUE HM3MEpPEHUs] Tomorpaduu MoBEpXHOCTU
MupoBoro okeaHa CTAHOBHUTCS HEOTHEMJIEMOM YacThi0  IJI00AJBHOTO
MOHHUTOpHHTA 3emiu. CHUCOK Hay4YHBIX M MNPUKIAIHBIX 33/1a4, PEIIAE€MBIX C
HCIIOJIb30BaHUEM aJTbTUMETPUUYECKUX JAaHHBIX, BKIIOYAET B ce0s yTOYHCHHE
dbopMBI Teonaa, U3yYeHUEe MOJs TATOTECHUS 3€MJIU, BBIABICHHUS BOJH I[yHAMH,
obecrieueHus: 0€30MACHOCTH CYJIOXOJICTBA U CaMO€ TJaBHOE, OIICHKY
TPAHCTPECCUU/PETPECCUU  MOPS B YCIOBUSX TJIOOATBHBIX KIMMaTUYECKUX
M3MEHEHUN. 3aTOIUJIEHUE CYIIM MOXET MPOUCXOAUTH 33 CUET MOJAbEMA YPOBHA
OK€aHa MpU CTAOWIHLHOM TOJIO)KEHHHM CYIIH, 33 CUET OINYCKaHUs CYIIU MpHU
CTaOMJILHOM YPOBHE OKE€aHa M B YCJIOBHUSX OJHOBPEMEHHBIX U3MEHEHHUI YPOBHS
OK€aHa W BEPTHKAJbHBIX OTMETOK CyIIHW. B HacTosiee Bpems HaOMIOACHUS 32
ypoBHEM MHUpPOBOro oOKe€aHa BEAyTCS MapauieIbHO CIYTHHUKOBBIMU H
KOHTAKTHBIMH ~ METOJaMH. AJBTUMETPUYCCKUM MOHHUTOPUHT  TO3BOJIAET
BBIJICJIUTh U3 OEperoBbIX HAOIIOJACHUN T'€OAMHAMUYECKUE JBUIKCHHS CYIIIH.
KoMruiekcHbIE MOHUTOPUHT TO3BOJISIET BECTH MOHUTOPHUHT 32 BEPTHKAJIbHBIMU
KOJICOAHUSMU CYIIIM, BEPTUKAJIbHBIMH KOJIEOAHUST TIOBEPXHOCTH OKEaHa,
TpaHcTpeccuei/perpeccueni okeaHa.

Ha ToYHOCTB CITyTHUKOBOHM aJbTUMETPUH BIUSIOT aTMOC(HEpPHBIE 3aJEPKKU
paauoCUrHana, COCTOSIHUE MOPCKOW MOJCTHIIAIONIEH MOBEPXHOCTH, OKEAHCKUE
MIPUJIMBBI, U3MEHEHUsI aTMochepHOro aaBieHus. Kpome 3TOro, UCKyCCTBEHHO
CO3/1aHa CHCTEMA HCKaXEHHS alIbTUMETPUYECKUX JAHHBIX MYTEM BBEICHUSA
HEOOOCHOBAHHBIX TOMPABOK HAa KOHTAKTHBIE W3MEpPEHUs YPOBHSA MHPOBOTO
okeana [1]. [Jus oOecrneueHuss BBICOKOH TOYHOCTH HM3MEpPEHUH, TpuU
napasuielIbHbIe CUCTEMBbI 00ECIIEUNBAIOT OPUCHTAIINIO CITYTHUKA B MPOCTPAHCTBE
¢ TouHOCThIO * (1-3.5) cm. M3mepeHust nmpoBOASTCSA BIIOJIh HAa3eMHBIX TPEKOB,
HUKIMYECKH MOBTOPSIONIUXCA Kaxiable 9.9156 gueir ¢ TouHocthio = 1 kM. B
MoHorpaduu [1] BmepBble MOKa3aHO, YTO CIyTHUKOBBIC abTUMETPUUYCCKHE
M3MEpPEHUSI COAEPKAT CHUCTEMATUYECKYI0 MEPUOIUYECKYIO TMOrPEUIHOCTD,
OoOyCJIOBJICHHYIO HyTallUsIMU 3eMHOM ocu ¢ mnepuogoM 310 cyTok,
MpeCcKa3aHHylo Tpu crojieTusi Hazan Jleonapaom Oitnepom. Kpome storo,
JAQHHBIE  CITYyTHUKOBBIX  QJIbTUMETPUUYECKUX  HM3MEPEHUH  3allyMIICHBI
CUCTEMATHYECKOW  TMepUOAUYECKOr  (FOJOBOM  IIMKJI)  MOTPEIIHOCTHIO,
oOycnoBieHHoit «HoBo# romoBoit momoi» usMeneHuit ¢opmber 3emmnu [1,2].
Hapsiny ¢ «opOuTanbHBIMUY» MOTPEITHOCTAMH CITYTHUKOBBIX aJIbTUMETPUUYECKUX
U3MEpEeHUN OBbUIM ONHMCaHbl TOTPEITHOCTH U3MEHEHUs ¢Gurypbsl 3eMiu B
pe3yibTaTe CMENIEHU TBEPA0 000JI0YKHU 3eMJIH M0 IUIACTUYHBIM BHYTPEHHUM
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chepam [1]. bbuto mokaszaHo, 4TO TaKOW TUI MOTPENTHOCTEN O0Jiee BCEro BIUSET
Ha KayeCTBO JIaHHBIX KOHTAaKTHBIX HM3MEPECHHUI YpOBHS MOps Ha OEperoBbIX
MyHKTaX 3a CUET BHECEHUS LMKINYECKUX M3MEHEHUN BEPTHUKAIBHBIX OTMETOK
CyIId OTHOCUTEIIBHO YpOBHs oOkeaHa. [l omeHku »Toro Qakropa ObLIH
M3Y4YeHbl U3MEHEHUS TPaBUTAIIMOHHOTO TOJIS 3€MJIM B JIBYX MYHKTAaX YKpawHBI
¢ koopaunatamu 30,5° c.u1. 46,5° B.1. (Onecca) u B mynkre 33,5° c.m. 45,5° B. 1.
(KpbiM) oTHOCHTENBHO OpMBI Teouaa (puc. 1).
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Puc. 1 — 3menenusa Bo BPCMCHH TPABUTAIMOHHOTO IIOJIA B ITYHKTC

30,5 cmr 46,5 Bn (3enenswiif) u B myHkre 33,5 cm 45,5 B
(KpacHBbIi) B MM OTHOCUTEIBHO (hOPMBI Teon 1a

YcTaHoBIE€HO, 4TO cymia Ha mOpoTsikeHuu 420 CyTOK NOAHUMAETCS U
OMYCKAETCA C aMIUIMTYyAoi npumepHo 150 Mm, yTo cBsizaHo ¢ YaHJIepOBCKOM
[UKJIMYHOCTHIO. Takue NBUKEHHUS HE YUUTHIBAIOTCS B T'€OJIC3UUYECKONM CUCTEME
WGS-84 wu  Moryr co3maBaTh JIOKHBIE TPEACTaBICHHUS O Ipolieccax
TpaHcrpeccuu/perpeccun MUpoBOTro okeaHa.

BoiBoabl. B pesynbpTaTe MatemaTHdyeckod oOpabOTKHM BPEMEHHBIX PsIOB
CIIyTHUKOBBIX abTUMETPUUYECKUX H3MEPEHUM YpOBHSI MUPOBOTO OKeaHa U
CITyTHUKOBBIX T'PAaBUMETPUYECKUX M3MEpPEeHUMN TpaHcopmaiuu Gopmbl Teouia
BBISIBIICHBI WM HW3YYECHBl  CHUCTEMATHYECKHE  TOTPEIIHOCTH  OICHKH
TPAHCTPECCUU/PETPECCUU OKeaHa IEePHOIMUECKOTO XapaKTepa, CBA3aHHbBIC C
M3MEHEHHEM B3aUMHOTO IMOJI0KEHUS MMOBEPXHOCTU 3eMJIM M OpOUTHI CITyTHHUKA.
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