300M0MIgBHIMOMEMo0l 0BLGHOGYGHOL Gmdgdo, Bmdo #115
TRANSACTIONS OF THE GEORGIAN INSTITUTE OF HYDROMETEOROLOGY, VOL.115
TPYJbl HHCTUTYTA THIPOMETEOPOJIOT MU TPY3HH, TOM Ne 11

Amupanaweunu A.I''., Bapazanaweunu O.II"., Hoous A.I'"., IlepemenuH.C", Xypooze T.B>.
YUncmumym zeopusuxu um. M. Hooua, Ipysus
2Uncmumym sviuuciumenvhoti mamemamuxu um. H. Mycxenuweunu, Ipysus
YK 551.578.7
CTATUCTUYECKHUE XAPAKTEPUCTUKH UUCJIA JTHEN
CIPAAOM BI'OJ BI'PY3UU

Beenenne

HccnenoBanus rpafoBeIx mpoueccoB B I'py3um Bcerga ObUIM aKTyaldbHBl M UM YJIENAJIOCh M YAENSIETCS IOBBIIICHHOE
BHUMaHUE, BBUJIy TOTO, YTO 3Ta CTpaHa OTHOCUTCS K OJHUM U3 IpafioONacHBIX PETHOHOB MUpA.

MHoroBekoBasi UCTOpUS M3ydUeHHS rpofodutuii B I'py3un cBs3aHa HE TONBKO C MPOCTOH (PUKCAUEH 3TOTO SBICHUS
TPUPOABI, KIIMMATOJIOTHEH TpamoOUTHiA, HO M C CO3IaHKeM IepBoil B Mupe npoTuBorpanoBoit ciayx0s! ['py3un. B Kaxernn u
B NIpyrux perunoHax Bocrounoii u FOxHo# ['py3un Hapsay ¢ qeTanbHBIM H3yYeHHEM KIMMATOJIOTHH Ipaja B 3THX palfoHaX C
HCIIONIB30BaHUEM T'PaJOA0KIEMEPOB IPOBOIMINCE HHCTPYMEHTAIBHBIC N3MEPEHHS KOIMIECTBA TBEPIBIX M JKHIKUX OCAIKOB,
BBINIABIINX W3 TPagoOBBIX 00JaKkoB. J[OTMOMHHUTENBHO H3y4alHCh W (PU3MUYECKHE XAPAKTEPUCTUKH (IJIOTHOCTh, pPa3MEpHI,
CTPYKTYpa M Ap.) OTACIBbHBIX I'paauH. bospiioe BHMMaHWE yIEISUIOCH WCCIEIOBAHMSM pPaJAMOTIOKAIMOHHBIX MAapaMeTpoOB
KOHBEKTHBHBIX OOJIAKOB C LENBI0 ONpENeNIeHHs] PaJUOJIOKAIMOHHBIX KPUTEPUEB WX TPAJOONACHOCTH , KapTUPOBAHUIO
Teppuropuu Kaxerun no pacnpeneneHuI0 KOHBEKTUBHON 00IaYHOCTH, a Takke I'PO30- U IPa0OIACHOCTH C HCIIOIb30BaHUEM
sTux kpurepues [1,4-9,11,13,15].

HeratuBHple mocnencTBusi TIpagoOMTHH  OOBIYHO CBS3aHBI C TOBPEXKICHHEM pacTeHHd (B OCOOCHHOCTH
CEIIbCKOXO3SIMCTBEHHBIX KYJIBTYD), 31aHUI, TPaHCIIOPTHBIX CPENCTB, PA3IMYHBIX KOMMYHHUKALUN H Jae rHOeIbIo )KUBOTHBIX
U JIIOJIEH.

B CHIA or rpaga morubaet B cpenaem ot 1 1o 2% mnoceBoB. B HekoTopsIx paiioHax 3Ta mudpa nocturaer 6%. Ymepo
cocraBmsiet 1-1,5 mupa mommapos CIIA [2]. OkerpeMansHO 60mbioit ymep6 ot rpaga B CeBepHoit AMepuke ObIT OTMEYCH B
Mmae 1995 r B Texace (okouo 2 mapx mommapos CIHIA) [3].

14 mas 2001 roma B CraBpomonbckoMm kpae Poccum ot rpama moctpamano 4500 >KHIIBIX JOMOB, HOTHOIN IOCEBHI
CEIIbCKOXO3SICTBEHHBIX KyNbTyp Ha Imiomanu 1000 kB KM ¥ MHOTOJICTHHE HacaxkicHWs Ha rwiomann 30 kB kM, ymepd
npocrturan 17 maH nonapos CIIA. Mectamu cnoif BelmaBimuero rpajaa gocturan 50 cm [55]. 6-7 uromnst 2003 rona Ha CeBepHOM
Kagxkaze B KapayaeBo moBpexaenus ot rpana coctabmwiu 21500 kB km. [14].

B mepuon mposeneHHs MPOTHBOTPANOBBIX padoT B I'py3um ymiepd oT rpamgoOutuii coctaBimsn B cpegHeM 18-20 miH.
nomnapoB CIIA. B Kaxetuu mons npeaoTBpaileHHBIX OT Tpaja miomajeit (B mepecuere Ha 100%), B comocTaBiieHnu ¢ o01ien
TUIOLIAJIbIO 3alUIAeMON TEPPUTOPUH, COCTaBHIA: JO0 Havyaja IPOTHBOTPAOBBIX PaboT — 0koJo 2 %, B IEPHOJ IIPOBEICHUS
MPOTUBOIPaIOBEIX paboT (1967-1989 rr) - 0,48%, u 3a mociennuit nepuoxa 6e3 nposeaeHus pador (1990-2000) — 2,6% . B
[EJIOM €XETOTHBIH MHPOBOH yIIepO B CEITBCKOM XO3SIMCTBE OT TpamoOuTwii orieHnBaeTcs B 6 mupa nommapos CHIA, B Tom
yuciie B ['py3uu B nocnennue rogst ot 6 10 58, a Ha CeBepHom KaBkasze — okosio 300 mun gosutapos CIIA [4].

W3yueHne KIMMAaTOJIOTHH T'Pajia ¢ UCIIOIb30BAaHUEM PE3YJIbTaTOB HAOIONCHNH 3a YMCIIOM aHeH ¢ rpajgoM B rox (YI) we
MOTEPSUI0 aKTYyaTbHOCTh M B HACTOSAIIEE BPEMs, TaK Kak AJI MCCiIeAoBaHME MHoOrojeTHux Bapuanmit YJI' m npuumn >THX
Bapuanuii HeOOXOJUMBI JITHTENIBHBIE PsIIbl HAOIOASHUH, KOTOPBIE MIMEIOTCSl BO MHOTHX cTpaHax. Kpome Toro, 3ToT napamerp
YHHBEpCaJIeH JUIsl BCEX MYHKTOB HaOIIOEHUS M Pe3yJIbTaThl, OJyIEeHHbIE Pa3INUHBIMI aBTOPAMH, JIETKO COTIOCTaBUMBI APYT
C IpyTroMm.

B mpenpiaymmx MccnemoBaHMAX IPH U3YyYSHHWH Tpamobwutuii B I'py3nm umcmonb3oBanack Oa3a maHHBIX 10 1990 T.
[5,6,11,13,15 u gp.]. UccnenoBanus ObUIH, B OCHOBHOM, TPUBSA3aHBI K KIMMaTHIECKUM paiioHam ['pysun. B mpemmaraemoit
paboTe paccMOTpPEeHbI XapaKTEPHUCTHKU TPaJOBOH aKTHBHOCTH [UISl TeppuTopuH [py3mm B meIOM W A €€ OTAEIbHBIX
aJIMUHUCTPATUBHBIX peTHOHOB (12 KpaeB) C HCIOIb30BaHMUEM BCEr0 MMEIOIIETOCS MaTepHaia.

MeTtoanka

B pabote ucnonp3oBanbl gaHHble ['MapomeTeoposoruueckoil ciryxOsl ['py3un 3a uncioM aHel ¢ rpajgom B roj Ha 160
MeTeoposiorndeckux craHiusx ['pysuu B nepuop ¢ 1891 r. mo 2006 r. OcHOBHOI HccaexyeMelid mapametp - cpeanee YT B
TOJ JUIsl BCETO Nepro/a HaOIIOCHUH Ha KaKI0H METeopOoJIOrHieckoi cTaHmu. Mcnonb3yercst Takxke Takasi XapaKTepHUCTHKa,
KaKk MEepHOIMYHOCTh rpanoBbix siBieHuid (I1), paBHas oOpaTHOH BENMYMHE CPEIHETOJ0BOIO KOJMYECTBAa I'pajoOUTHH, U
SBJISIFOLIENCSl BpEMEHHBIM HMHTEPBAJIOM, B T€YEHHE KOTOPOro OBIBAET OJMH JICHb C TPaJOM (B HAIIEM CIIy4ae 3TOT BPEeMEHHOU
WHTEpBaJl KpaTeH rofy).

AHann3 JaHHBIX TPOU3BOIWICA C HCIIONB30BAaHHEM CTAaHAAPTHBIX cTaTucTHdecknx MmeronoB [10]. Crartmcrmueckas
00eCTIeYeHHOCTh IS CPEIHETO YHCIa THEH ¢ TPafoM B TOJ IMPOBEPSIIACh HATMYHUEM BBICOKOW KOPPEISIIUOHHON CBSA3H MEXIY
YAT w cranmapTHeIM OTkjIOHeHWeM [12]. s ycnmoswid ['py3um MHHUMaIbHO TPHUEMJIEMBIM IIEPHOJOM HAOIIOACHHMA
oxkazainoch 30 jer. Takum oOpa3om mepro HAOIIOACHHUH TS KaKI0W METEOCTaHIIMN HaxoauTes B ipenenax ot 30 qo 104 ner.

B kadecTBe miumocTpanuu Ha puc. | mpenctaBieH TpaduK KOppeSIHOHHON cBss3u Mexay YJIT m craHmapTHBIM
OTKJIOHEHHUEM.

Kak cnemyer u3 puc. 1 Mexay yka3aHHBIMH BbIIIE @IapaMeTpaMHM HUMEETCS JOCTaTOYHO BBICOKAs JHMHEHHas
KOppEJISLMOHHAs 3aBUCHMOCTh (kod(uuuent nerepmunainuu R? = 0,894 ¢ pocrosepHocthio o He xyxe 0,001).
Koapuuments ypaBHeHUs! JIMHEHHO! perpeccuy IpeCcTaBlICHbI B HIDKHEW mpaBoil yactu puc. 1. Ciienyer oTMETHTB, 4TO B
COOTBETCTBUE C ATUM YPaBHEHMEM MOXKHO NPOBOAMTH NPHMEPHYIO OLEHKY CTaHAapTHOro oTwioHeHus YJII', B3droro us
CIIPaBOYHHKOB, €CIIU TaM HE YKa3aHO €ro 3HA4YEHUsI.
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Puc. 1. JIuneliHoe KOPPENALUOHHOE U PETPECCHOHHOE COOTHOILIEHUE MEXTY CpeIHUM 3HaueHueM YJII' u cTaHIapTHBIM
OTKJIOHEHUEM

PesyabTaTsl

PesynbraThl nccaeqoBaHus IPEICTaBICHBI HA pUC. 2,3 U B Ta0JuLe.

Kak crnemyer u3 puc. 2 pacnpeznereHue I'paJoBOM aKTMBHOCTH Ha TeppHTOpuH I'py3un MMeeT BecbMa HEPaBHOMEPHBIN
xapakrep. Hrmke npuBeeH nepedeHb MeTEOCTaHIMI, Ha KOTOPBIX HaOJI0AeTCs MePUOJUYHOCTh TPAJJOOUTHI B COOTBETCTBHE
C rpajallusiMy, YKa3aHHBIMH Ha 3TOM PUCYHKEC.

Hailshtorms Frequency in Georgia

Puc. 2.PactipeneneHue cpeAHEr0O0BOM MEPUOTUIHOCTH TpafoOUTHI Ha Tepputopun [ py3un

IT - (Bemme 1,00): Anzy6ra, Axapa, Anazanu, AHakius, AHaceynu, ApTana, Anana, badymepa, Bypcaunnu, Banu, [arpa
(ropon), lammepaun, Habna Luxe, dapwsn, xaBa, Jxrapau, Jbxuxaumxupu, Jxokono, duaun Banu, dunn Ukonu, 3emo
Xera, 3ecradonu, Kazbern, Kapnanaxu, Kapcanu, Kacru, Keena dTumu, Kena, Kooysnern, Komopu, Kopooyau, Kopb6oyiu,
Kpecrogsriit nepeBan, Kyraucu, Jlanuxytu, Jlata, Jlenrexu, Mapreynu, Mapteunn, Maxunmkaypu, HaGernasu, Hakamgymnm,
Hanapeynn, Hapazenn, Hoseiit Acdon, Opmupu, Ouamuupe, Ouxamypu, Poxa, PycraBm, Camaxino, Caxapa, Camropw,
Camrtpenus, Cauxepe, Cunatne, Cuonm, Ckpa, Cymca, Cypamu, Cyxymu, Txubymu, Topca, Ymabuo, Ypasu, Xaummw,
Xaparaynu, Xera, Larepu, LHanenmxuxa, Huna, L{Hopu, Lixanty6o, YHoxataypu, Upedano, lllpoma, Dinapwy;

IT - (1,00-0,50): Aaurenu, AmOponaypu, Axanropu, Axmera, Axyrtu, barymu, buusunra, bonnucu, Bakumxsapu, 'amu,
T'opu, I'ynaypu, I'ypaxaanu, Hdenommuc Llkxapo, Hypummu, dymeru, 3eraanu, 3yramau, Mxanto, Kapnanaxu, Ksapenu,
Ksesanu, Jlaromexwu, Jlamnammu, Jlecenunze, Mectusi, Mta Cabyeru, Myxpauu, Myxypu, Omano, Onu, [lacanaypu, [otwu,
Caupwme, Tomwmcn, Xamrypu, Xonu, Xyno, Llemn, Hunangamu, [ixuasamu, Yakea, [Hupaku, [llynaBepu;

IT - (0,50-0,33): Acnunupm3a, Axannuxe, bapucaxo, Bopxowmu, Jlarsa, Kobu, Komxopu,Jlebapae, Ilcxy, Carapemxo,
Cenaku, Curnaxu, Tenasu, Tuaneru, [1loBu;

IT - (0,33-0,25): baxmapo, l'omGopu, Amanrcu, Opmorm, Terpu Lkapo, Lanka, IIxkmepu;

IT - (0,25-0,20): Kapuaxu, Manraucu, HunonmMuna;

IT - (0,20-0,17): AGacTtymanu, AXaKanakd, IpMaHH;

IT - (0,17-0,14): Bakypuanu, I'ynaypu, [TapaBamm.

Tabsmua. XapakTepuCTHKH I'PaI0BOM aKTHBHOCTH B pa3JIMyHbIX pernoHax ['pysun

11 95%
. IInoma | K-Bocran | Beicota | Bwicota | II cpenn IT cpenn IT 95% Bepx

Peruon (kpaif) b KM? Ui MHH Makc MaKc MUH ypoB }I,{g(;};

AbGxazus 8725 21 4 952 0,41 6,00 0,32 3,30

Camerpeno-3emo | 55, 18 1 1491 0,29 4,92 0,24 2,97
Caaneru

T'ypus 2057 10 7 1926 0,46 5,09 0,34 2,92

Amxapust 2900 11 2 946 0,25 5,75 0,20 1,98
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Paua-Jleuxymu 5073 11 474 1750 0,58 7,50 0,45 3,43
Hmepern 6515 18 28 1242 0,14 0,93 0,12 0,68
Mecxetu 6438 11 790 2100 0,14 6,29 0,12 3,48

Mixera-MTuanetn 6782 13 550 2194 0,18 3,00 0,15 1,85
Mnna Kaptian 4705 10 598 2240 0,22 4,67 0,19 2,68
Ksemo Kaprin 6446 11 300 1458 0,27 15,00 0,22 6,29

Kaxern 11309 22 223 1870 0,65 1,24 0,55 0,91
Towmucn 335 4 403 766 0,41 6,00 0,32 3,30

B Tabnuiie mpencTaBiIeHB AaHHBIC O AWANA30HE W3MEHEHHS CPEIHUX 3HAYCHHUI MEePHOIMIHOCTH TPaoOUTHHA, a TakKe
npezenax M3MEHEHUST HIDKHETO W BEepXHEro ypoBHA 95%-T0 NOBEPHUTEIFHOTO WHTEpBAIa CPEIHEr0OJ0BOTO KOJMYECTBA Tpajia
UL pa3IUYHBIX pernoHoB ['pys3mm. B 3Toif ke Tabmwme mpenctaBieHa WHOOPMAIWS O IDIOMAIN TEPPUTOPHH PETHOHOB,
KOJIMYECTBE METECOCTAHIININ B K&KIOM PETHOHE U TUAITa30HE BBICOT PACIIOIOKEHIS STHX METEOCTAHITHH.

Kak cnemyer u3 3T0ii TaOIHUIBI B COOTBETCTBUE CO 3HAUCHUSIMH BEPXHETO YPOBHS 95%-T0 JOBEpUTEIFHOTO HHTEPBAJa I
IT Hanbosiee BHICOKHE 3HAYCHHUS IPAJ0ONACHOCTH B OTACIBHBIX MECTax PerruoHoB ['py3uu ormedarorcs B Amkapuu, Mmeperu,
Mecxetu, Muxera-Mtuanetu, [lluna Kaptiu (I1 menbme 0,2).

HakoHelr 0TMETHM, YTO 3aBUCHMOCTh TPaJOBO aKTHBHOCTH OT BBICOTHI MECTHOCTH B LIEJIOM i TeppuTopuu I py3un
HMMEET BBICOKYIO TOJIOKUTENbHYIO KOPPEIIIHIO (pHC. 2).

3aBucumocTs cpeHero umcna nHen c rpaaom
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CBsi3b 3Ta MMECT HEJIMHEHHBI XapaKkTep W ONMCHIBACTCS MOJMHOMOM BTOPOHl CTerneHH (3Ha4YeHUs KOI(DPHIHEHTOB
JEeTePMHUHALIMY M KO3()(UIIMEHTOB YpaBHEHHS PErPECCUH MIPEACTABICHBI B BEpXHEll MPaBOil yacTH puc.2, JOCTOBEPHOCTD O HE
xyxe 0,001).

3akauenue
Ha ocHoBanuu ananuza ganabix 160 MeTeoposornueckux cranuuit ['py3un o uucie gHeit ¢ rpagom B nepuon ¢ 1891 r.
mo 2006 . mMOMy4YeHBI 3HAYEHUS CPEIHEro 4ucia JHed ¢ TpajoM B TOA A KaKIOW METEOCTaHIMH, TMOCTPOeHa KapTa
pacmpesenieHnss IePUoJAMYHOCTA CPEHETO0BON BEIMYMHBI KOJIMUYECTBA TPaJoOUTHH HA TeppuUTOpur ['py3uu, ompeaeneHb
JMana3oHbl M3MEHEHHs] TpajoBOM aKTUBHOCTH i 12 aJIMUHUCTPATUBHBIX PETHOHOB [py3uu, Hu3yueHa 3aBHUCHUMOCTD
CPEIHEr0JI0BOTO YKCIa THEH C TPaJoM OT BBICOTHI MECTHOCTH.
Pa6ora BeInoHeHa pu noaepxke rpanra GNSF/ST06/5-068.
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UDC 551.578.7
STATISTICAL CHARACTERISTICS OF THE NUMBER OF DAYS WITH HAIL PER ANNUM IN
GEORGIA./.Amiranashvili A., Varazanashvili O., Nodia A., Tsereteli N., Khurodze T./.Transactions of the Georgian Institute
of Hydrometeorology. -2008. - 1.115. — p. 422-428.- Russ.; Summ. Georg.; Eng.; Russ.

The map of the distribution of mean periodicity of the number of days with the hale per annum on the territory of Georgia
is obtained. The ranges of a change in the hail activity for 12 administrative regions of Georgia are determined. The de-
pendence of hail activity on the height of locality is studied.

YK 551.578.7
CTATUCTUYECKUE XAPAKTEPUCTUKH YHMCJA JHEM C I'PAJIOM B I'OJ B I'PY3UMN./. AMupaHamBuiIn
A.T., BapazanamBumu O.I., Homus A.I'., Lleperemrn H.C., Xypomse T.B./.C6.TpynoB HuctutyTa I'mapomereopomoruu
I'py3un. —2008. — 1.115. — ¢. 422-428. — Pyc.; Pe3. I'pys., Aur.,Pyc.

[MocTpoeHa kapTa pacrpenelieHns NEPUOANYHOCTH CPEIHEr0/I0BOI BEIMYMHBI KOJIMYECTBA IPafloOUTHH HA TEPPUTOPHU
I'py3un. OnpeneneHsl Anana3oHbl K3MEHEHHS TPAIOBOH aKTHBHOCTH JUTsl 12 aJMUHUCTPATHBHBIX perdoHoB ['py3un. M3ydeHa
3aBHCHMOCTB CPEAHEr0J0BOI0 YHCIA JHEH C IPaJIOM OT BBICOTHI MECTHOCTH.



