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UDC 630:551.58
G.Meladze

On the agrometeorological provision of farmers.

Basic aspects of agricultural meteorology and farming are considered, and the role of agrometeorological factors is
substantiated. It is indicated that farmers should consider the importance of weather and climate in their activity. Curves of
provision of temperature and atmospheric precipitation totals are drawn up and recurrence of critical temperatures for a given
plant is presented.

Appropriate equations for the agrometeorological forecasts of the main phases of agricultural crops and for making
harvest are presented.

VIK 630:551.58

I'.I''Mesanse
K arpomereoposioruyeckoMy 00CITyKHBaHHIO

(hepMepcKuX X03SICTB

PaccMOTpeHBl OCHOBHBIE arpoMeTeOpOJIOTMYECKHE AaCHEKThl JIESTENbHOCTH pa3JIMuHBIX BHIOB (EepMEPCKHX
x03s#cTB. OOOCHOBaHA POJIb arPOMETEOPOJIOTHIECKUX (haKTOPOB.

[ToguepkHyTO, 4TO ISl pa3BUTHS C/X KyJIbTYyp M XXMBOTHOBOJACTBA (hepMephl IOJDKHBI yYUTHIBATH MOTOIHBIC U
KIIMMaTH9eCKHe OCOOCHHOCTH.

CocTaBJIeHbI KPHBbIE 00ECTIEIEHHOCTH CyMM Temreparyp Boimre 10° 1 aTMOCEpPHBIX 0CaIKOB.

[IpencraBneHbl MOBTOPIEMOCTH KPUTHIECKUX TEMIIEPATYP, MOBPEKAAIOIINX C/X KYJIBTYPBIL.

JlaHBI COOTBETCTBYIOIIME YPaBHEHMS JUIA COCTABICHHS arpoMETCOpOJIOTHYECKHX MPOTHO30B HACTYIUICHUS
OCHOBHBIX (ha3 U ypoxkas C.-X. KyJbTyp.
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5 tmin< -8 0.036 0.021 | 0.0008 0.036 0 0

P - 1 0.6228 - 1 0.68
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G.Arveladze, R.Arveladze.
Method of quantitative presentation of the vulnerability of citrus crops to the environmental conditions and economic
assessment of harvest losses in connection with climate change

The paper presents a quantitative scheme of the productivity of orange for perennial crops. Built up probabilistic
model permits to calculate expected harvest depending on climatic conditions of cold and warm periods of the year, as well
as to assess positive and negative effects of climate change. On the basis of the law of distribution of winter minimal air
temperatures in separate points of subtropical regions of Georgia, it is possible to specify maps of division into districts of
citrus crops directly accordiry to harvest loss and therefore to decrease negative effect of their vulnerability to winter and
summer climatic conditions. In addition, optimization of the process of production of agricultural crops (optimal distribution
of crops) will give us possibility for better use of biological peculiarities of plants — to adapt to environmental changes.

I'.A.ApBenansze, P.I'. ApBenanse

MeToa KOJIMYECTBEHHOI O NpeacTaBJICHUS YAZBUMOCTH HIUTPYCOBBIX KYJbTYP K YCJI0BUAM BHeIIHeH Cpeabl U
IKOHOMMYECKas OLICHKA NMOTEPb YPOKasi B CBA3U ¢ USMECHCHUEM KJIUMaTa
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B crarbe, Ha puUMepe KyJbTYpHl anejbCUHA, OCTPOCHA KOJMYECTBEHHAS CXEMa MPOJYyKTUBHOCTH MHOTOJIETHHX
KynbTyp. Pa3zpaOoTaHHas BEpOSTHOCTHasT MOJIENb IIO3BOJISIET PAcCUMTAaTh OXKUAAEMBIN ypoXkaid B 3aBHCUMOCTH OT
KJIMMaTH4eCKUX YCJIOBHH XOJOJHOTO W TEIoro nepuojoB roga. C ee MOMOIIBI0 MOXHO OLEHUTH ITOJIOKHTENBHBIA H
oTpunaresbHbli 3¢dexT n3meHeHus kiumara. Ha ocHOBe 3akoHa pachpefeieHUs] 3UMHHMX MHHHMAJBHBIX TeMIeparyp
BO3IyXa B OTACIBHBIX IIyHKTaX CcyOTpomukoB ['py3mm, MOXXHO YTOYHHTH KapThl PpaiHOHMPOBAHUS IUTPYCOBBIX
HETIOCPEICTBECHHO MO ITOTEPAM YPOXKasi X 3THM CaMBIM CMATYHUTH (YMEHBIINTH) OTPUIATENbHBIA 3P(EeKT uX ysA3BUMOCTH K
3UMHAM W JIETHAM KINMaTH49eCKUM YyclIoBusM. Kpome 3TOro onTuMm3amusi Mpomecca IPOHM3BOACTBA C.X. KYJIBTYp
(omTEManBpHOE pacmpeneseHrne KyIbTyp) OAacT HaAM BO3MOXKHOCTH JIyYIIEe HCIIONB30BaTh OHOJOTHYECKYI0O OCOOCHHOCTH
pacTeHM — aJanTaluio K U3MEHEHUSIM YCIOBUM Cpenbl.
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0. 5H39sdy, 8.09¢0sdg
Lsbemgmm-lsdgm®bgm 3me@E&MOgdol Imbsgmosbmdol dmfiygmsmdol gigd@ol g3mbmdonmo 9gxsligds s dobo
89Md0¢rgd0ol (Gglmligdol) LEHMsGHI0S Psol 3aEHMMOL Bogsmom DY

B0 13EBEIE00L FMbgE0sbMdIBY 1ML OE 93gbsl sbEIbL 93 JMEEGHNMMOL domemyomMo
053090090560 MmO GHHoMInIdbol 3MmEglol Gowmm@mo 86gds s dvghdol sbs30. gb BodBMmMYdo 0dwgbo
330056 9mbogE0sbmdol ©obsdogsl (LsggagdoEom 3gMomEdo s §ugdol dobggzom), MM dsewbyg dbgaro
bgds ImbogE0s6mdsby 3e00doEM0 BoJBHMMIIOL 4o3wgbol Mom©gbmdMogo 99x3sbigds [1,2,3].

9oL 9990092, Mo Imbgdbs Bsols d9Bhdols yarm®GHo®dmgdbol 3GrmiEgliol doM0moo 3obmbbHBmdoghHhgdgdol
dgbfogws s BomEabmd®moz0 FoMdmygbs 93MMEHYI6030L  gomzowobfobgdom [2], Tglodwgdgero  dobs
“Bmx05” Laboo Fa@mdmagbowoym Fsol gmmerols Imbsgurol sdm3odrEgds Jeods@we 300 MdYdBY.

debogaol 3M913qd0lL dobgzom olsdrmoewgdwe 8mbsgdgdl (sboslgneol, Bogzols s BoyoEOL
3060 Md750d0) 3931306030090 GHJI3IOSGIOOLS s Bocgdgdol LydwsEm©g35Mo 8603369 MdYdO 3M9558©Y
gm0 030l 4o6353emdsdo.  dmbogwol  dmbsggdgdo  obsbfem  “gqogsmogobymemgom”  sbogols o
00093MMEJJ603MM0 RFogdBHMmMgdoL 4o3wgbologdsd s 2s0Mm3mM3z9wgm 3098900l dobg30m  FolvdwowgdEo
LoOYgdO.

089008539090 Bggdob dobgzom [3], Imbogeol sbogzol 98gdEOLOgd ™sgolmmseo dmbsigdgdo b,
b2,..., Bs 9358560©0M0 Yrm®OGHHs®IMgdbol 3OmEqbol 3509353032900 ImEgEwom odmmgeoe Ni, Na, ..., Ny
LoEOEYBsb (N1, Nz, ... 50l Bsol ©EYgdOL 3MIMEIBGHWWO GIMPIBMds 3MIBOL MIMOMIdOL FobgE3z00) ©s
dogomgm 01=01/N1, 02=02/N2...., 86=0ds/Nn 360936gcmdgd0 (30953900l dobgzom), H®IMIdOE 0930LYBIWO0S
00MEMYPONOHO 5 933MMFHJIB039M0 BoJBHMOGOOL 93w qboLsRsD. FomTo, oMM, 3w0TsBHOL gBIJGHS
93M0ME0MmdMEo s  L53wogds 23901935 M9MEIbMdM0Z5  T9358358Mm  IMLOZ3E0sbMdIBY  3e0ods@ol
33390 9eg3gbHYdoL Fozergbo.

Bool  3M@EHMOOL  dmbogErosbmdol  3eods@ol  gwgdgb@gdol 90T  dmfiggzwsmdol  dmEgeol
0990853900L doBbom, 01, B2,..., B Fg3m306H0L30Mg0 FHgd3gMoGOOLS T1,T2,...,Tn @ boergdgdol Ry,Ro,...,Rn
d9Lsd53ol 8600369 MdYBL.0-M0 3MgRoL MLzl Bo-ob 3953060 0.-0L Ri-Tan o®dmgzsaobgo d9dgyo
Lsbol MHgMLOo IMEILOm
0i= exp[cl(alTi + azTiz) + Cz(blRi + bzRiz) +Co], (1)

bogos@ a1, @z ,b1, b2 €1, C2, Co 3gBOE0gbHIV0S, HBMIGEMs 2oblabMZMmS dmbEs MAF0IML 3Z5EMEMS F9NIMPOm.
Mm99 990;mbgg3s80 3mg5303096¢)d0L 960836gemdgdos a1=0.0974; a,=0.000064; b;=0.08034; b,=-
0.00074; ¢1=0.6275; c,=0.4224; c,=-0.1838.
3M9gE5300L 3m9830(3096@0 58 MY FoTMMIWIOWO0s S BodEH0M dmbogergdl ImMob r = 0.95.
500mBbowos, HMA | 59Mm0L BT M35 MMO 3HJB3IMIGHNIMOL gobMEOLOL 0BMHEPYds Tglisdsdolo 3Mgxol
9l535¢0. L3 LodoMZgEML 30HMBYOT0 56 500b0TbOS 1S MY IO Fgd3gMoG¥IMOL oligmo
3600369 mdgd0, HMmIgdos 358039396 Imbiscngol 999;30609dsL. dmlisgerol bowrgdgdmsb 3sgdotMog
3M5)OHB0305, JoaM58 Fobo FoMdO MoMmEabMds, M MJds by, 930MYdL dmbsgswls.

Bool 9mboge0sbmdol goMgdm 300HMmdgd0lL d0do®mod Bmfiyzersmdol B3gbl dogh 99dmdsgzgdvye dmpgedo
399535000 LOE0YJd0 Lodrysenm 360369 MBYBO ABLLBEIMWMO 0dbs BodEommo Imbsigdgdol dobggom.
db9039w™dsdo 0300900 G5 3eodo@ob 33¢g30L ghm3zbymo 396E0MmOL Bmbsgdgdo Jerods@ol

999963 90d0L dbowm©bye 330 gdslmMb ©s39380MHJBOM, Fodmzmzsego GgddgMsdwMols s
Bogdgdolb 2050 Herolomzol dmbsgmbgwo 3608369cmdgdos. 3bGowdo 1 msgdmygmowos Bodaol,
36sbgMEOl s BMYOOL 30MM3JdOLIMZ0L JoMId¥IWO FJEYRJO0

3b®owo 1
30930 Bsodgo 5630 BH¢)aOEO
beodg@o i Ti Ri Ti Ri Ti Ri
25 | 2050 | 935J@® | 2050 | 935@ | 2050 | ¢354@ | 2050 | @35 | 2050 | g3o]@ | 2050

¥ ¥ ¥ ¥ ¥ ¥
1 2 3 4 5 6 7 8 9 10 11 12 13
1 14.3 14.6 2.9 28 14.5 14.5 24 23 15.6 15.8 34 37
2 15.7 16.0 36 34 16.2 16.2 23 22 17.1 17.3 33 36
3 17.0 17.3 38 36 17.6 17.6 27 26 18.2 18.4 36 40
4 18.3 18.6 48 46 18.7 18.7 33 31 19.0 19.2 41 45
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5 19.6 | 19.9 54 51 19.6 19.6 38 36 19.8 20.0 45 50
6 20.5 | 20.8 60 57 20.4 20.4 41 38 20.8 21.0 49 54
7 213 | 21.6 60 57 21.0 21.0 43 41 21.7 21.9 52 57
8
9

22.2 | 22.5 63 60 21.6 21.6 44 42 22.5 22.7 54 59
223 | 22.6 80 76 22.0 22.0 46 44 22.9 23.1 52 57

10 22.5 | 22.8 87 83 22.1 22.1 48 46 23.0 23.2 49 54
11 226 | 229 94 89 21.8 21.8 52 49 22.5 22.7 48 53
12 216 | 219 85 81 21.0 21.0 59 56 21.7 21.9 51 56
13 20.7 | 21.0 91 86 20.1 20.1 68 64 20.5 20.7 57 63
14 19.7 | 20.0 104 99 19.0 19.0 73 69 19.3 19.5 57 63
15 18.7 | 19.0 103 98 18.0 18.0 72 68 18.0 18.2 52 57
16 17.3 | 17.6 105 100 17.0 17.0 67 64 16.7 16.9 44 48

3bMowo 1, 9306039wgl ymzwobs, 0domss bLsobEghHglm, Mmd o FomBmagbowos hsols Imbsgzwosbmdol
3035@MMo MgbMLgdo GHgboo MBOHMB3gEYmBol GOHMBsbgmOLogsb oblbzeggdme Bmbgddo [4]. Jwrods@ob
99996900l godBHommo  dmbs3gdgdom mv) 300LxGEYdm, TMEIWOm  FoTMMZEowo LS mfiEror©o
9350 439wsBg 993BH0d BMY0EOL 30HMdYBT0; 0v) Bsdzdo domgdye Heron® Jmbsgowl (3GM9n9d0L xsd0)
Bogogaroom 100%-s, 35906 9Bsbgmeols s Bwyaoolbo 306HMmdgddo dorgdwyeo LooYJdo, dgbsdsdobs,
115.8 o5 126.0%-b 9950099696. gl 8900920, J0MHO0MEIE, MBLAMBsTos B39bl Foge S Bo@IMYdMo 330930l
8909290096, OmEs LodomggErml dghsogmdol Moombgdo dMsgzseferosbo bEs@obEozm®mo dmbssgdgdols (1960-
1985 §iegdo) sbseoBol Lsgmdzgu®Dg ©935Wsge bsdMsem ImbsgEosbmdol dobgz0m, s0dmbbs, Mmd
mbBMOYgool,  350mdolb s DByoEOl  Mo0mbgdo  89aMmgdom  FoPidmbagerosbo  Msombgdos o
b3 00bmdOL MHoy0mo bmdMgdol dobgzom 39-5, 39-6 s 89-8 sA0WdDHY 00YMxRGd0L 26 Mo0MbL TmMOL.
Bool bLodMoEMM0MbmEo IMbogE0sbMmds AsMmba@ogl 53 Mo0Mmbol booogMdMm03-310d5@ M 3m@EgbEoswols s
03mm@9)dbo3zol  ©mbgl, Bgzgbl dogH Tgdmdoggdero  dmEgo 3o dbmmmE  3w0dsG®  30MMdJdL
0m35¢0obobgdl. Hmam s Fsbl, LHimMgo 5300 50blBYds Ol 9MGBMYDds, MMI 3¢0T>GMMO 30O MdJdOL JobgE30m
D00l G50mbds fobs 3wsbbg Fodmofjos, 85806 GMmlsg LsgMM  60sOYMOM03-3e0do@GMHo O
3203996039960 Mmbol 8563969890000 040 MBYMYJNOLS S Bsmdol M50Mmbgdl Mmbsg Bsdm®mBdM..

Ls0bEHYOGMs, OHMYME Fgo3wgds Bsol Lsdmsmfiero®mo dmbogErosbmds 3wods@ol 9wgdgb@godol
dboermEbger (3300 dslmsb ©o39300MmPOm. ) BodBHo® TmLogEr0sbmdsl 100%-s dogzomgdm, d5dob

3w00035@0b (3300 gd0m A59Mf39wwo 9539JG0E (0mbogEosbmdol do@gds 56 3¢rgds) %-0do godmolbabgds (bMowo
2).

3bdowo 2
3008530 (3300w gdom 358Mmf3999o 9539dG0 B0l Fmbogwosbmdsdo
3m64Bo aogdBHomeo Lodwgom- | dmbogrmbgro Lodwgogm- | Lbgomds A
Pom®o dmbogosbmds % | Herow®o Imlsgaosbmds % %
Bogg0 100 105.8 5.8
9bslgo 100 99.3 -0.7
D800 100 102.2 2.2

MmO 3bOHowo 2-sh BBL, Jerods@ol dmbogrmEbiwo  (33¢00wgdol  899y9©, F0MHOMSWS,
250DMdS Mg 0sbMds. FbmeEm@ 96569mErol 30HMDdYdT0 9d3L S0 MIBboTdz6gwwm Jargdsl (-0.7%).

069060305, ©EOL FolMoydo Jds 0MEBS 30ToEHOL (33P0 d0m  FTM3IMO  MIMYMBOMO
9839930L  9gHdogdols (dgdi3oMgdol) Tgbobgd 96w 3w0dsEHol (3539 9gdgbEgdby Bgdmddgwgdoom (56
93000l 4oMgdm  30MMdGOOLsEIo  FgdggdEEMBdOL,  5I3GHIEO0L  MbIMOL  A5TMmYgbgdom)  BHMYME
399566390 39gm0 33gbseol FodlodoE MmO 3MMEJEGHOMEIMDS.

39939M9GH o Mgiodob dga3ers OO LOMMEYYIIMBss  393T0MIOMEO s WI3bEIE
3060MB7dT0 5655 93mbMToMGS® 2935000, 3¢0TsEol JPMmOIEIOMO gargdgb@o, MMIWOlL MYFEOMmYdS
6030900 BsbsMIXJOOMss Fgladengdgeo s 3608369wmd356 g3mbmdorm® gi39d@L 0derg3s, gbss baergdgdo.

B39bL  bgwms®lgdmero  8mbsggdgdol  9bsEroBol  Fggas  @bso  2obs, ®MI Y3 MO

3993905GHmMMOL () 2903399 0b6GHIM35¢do (3300 gdoLLl 033w ds FogJuoBocrm@Mo dmbsgerol Jobomgds©
LsFoMHm Bogrgdgdol m3EH0TowH0 MoMmEIBMBS (Vonr),- IO BJI3IOGIOHOL 15-sb 23%-3g FoBMEOLLL
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09390099600 boegdqdol Mm3E0ToMmo MomEgbmds ©ssbwmgdom 50-sb 60 83-0g 0BMHEYds. oo Mol
0605030 3938060 sLgmos
Rom =1.5T + 26.5 (2)

B3gblb dogh T933s390er  ImEgedo  boergdgdool  Mm3GH0Tow o Mom©Ibmds  goblsbrg®memos
935000 3993905 wIMHgooL Ladmowm 360d369wMmdgdoLm030L s F9s0gbl ssbErmgdoom 55 33-U ©g3s0sd0
(165 99 m3q00).

3b®owo 1-sb hsblL, ®mI Bodgolb 306MHMdgdTo 300390 bmmo 3M9x8ss obgmo, Gmag bowrgdgdol
RodBHoMemo s FoLoEmEbywo GomEabmds BsdMMBIds M3EH0ToML. ©sbsMPRb Fgdmbggzedo bogrgdgdo,
3000gdom, 396005, 9bsLgMEdo 30M39wo - MYOMIGGHO JMJBs M0  MBOHMBlgWYMBgwo  M3EH0ToMMHO
Mom©YbMdOL b5¢gdgd0m, Baodo 3o — 3bGs 3Ogzs.

35600 3-sb sdmfgMowos Y390 bsgrgdgdol Mm3E0TsEME MHom©YbmdsdEg Tglagligds LogoMm

booggdo (99) 3M9B9d0L Jobgzom.

gb®owo 3
30980L bmdgHoo Boegdgdol ggogodo (D = qu - Rom)
Bodzo 2bobigreo D200
1 =27 -32 -18
2 -21 -33 -19
3 -19 -29 -15
4 9 24 -10
5 -4 -19 -5
6 +2 17 1
7 +2 -14 +2
8 +5 -13 +4
9 +21 -11 +2
10 +28 -9 -1
11 +34 -6 -2
12 +26 +1 +1
13 +31 +9 +8
14 +44 +14 +8
15 +43 +13 +2
16 +45 +9 -6

0¥y Boengdgdol  m3Eodocrmo 3603369 mdgd0m  gedmmgmoe  dmbsgsel  boargdgdol  dmbowrmbyeo
36003690 ™d90000 99mm3owl 8935006Mgdm, 89350R69300 996339 Fo@gosl. Bodzdo, Togowoma, boergdgdol
930090000 359Mmf39meds BssGHTs 30M39wo-bymo 30980l AsbTsgermdsdo 8.8% dgoyobs. sbsligmarols
300009030 dmbogeol ToGgds 3093 MROm 360dzbyrrmgsbos s 11 3Mgxnolb 9909y 11.44%-05. BM©O©IO
6505305 4.1% dgo0bs (9 30M9xs) 96 bsds@gool {awowo Hurow® dmbsgswdo d9asmgdom Bsgergdos, Bopa®sd
3653600369 m — hodzd0, sb5LGMELS S BAOT0, GgLsdsdolLs© 2.6; 7.8 s 1.6%-b 8950099bL.

5053 g00m0  Fmbogoe0  MIMewmE  5@F0sbol  Bo®gzomos  gob3o®mmdgdo.  dmfyzersmdols
MoMYMmBomo  9i39JGHol  99MHd0wgdol  3mEoG03ol  2o@sMgdom  dmbgMbos  Bool  3MGNMMOL  qo6gdm
3060HMd7d0BsEd0 InMbM3bowgdolL 3900 ©3TSYMBOEGds, MOL Fysamdomsi 3030090 TsGHIO0MO Tmbsgswro,
45053, L3O ME, HeroMMo dmbogwol 4%0950y0bs. Lsdrswmfierom®mo dmbagowo, 53 8gdmbggzsdo, 3arods@ol
(3300gdol 99099 B00gdve  36003690Mdgd0m0s  QoBMMZWoro. ¢)  bodwgsmficror®  ImbogEs©
Bogogawoom  dmboagol, MHmIgerog  3ods@ol  9egdgb@gdol  god@onmmo( bydwswm) 3603369 mdgdOMss
24900m3w0wo, 85906 FgMHdoEgdol  3MEoG030L  39@MJd0om  Fogdmer  gmzgelicron®mo bBsdsGo  bogado,
9bsLgMELs O BMAOTo 046905 2.27; 7.74 5 1.64% - 8gL50580Ls.

3b®o 4-do Homdmygboos 3000d5E0l dmbowrmEbywo 33e0Edsms s F9MHdogdol d3meo@ozol
295390900 259m{39w0 9539dGH0 hool IMLogerosbmdsdo.
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gbMowo 4
396430 | B9gBHoMMmo  Lbodwo- | 3wodsBol  33wowrgdom | 9gMdowgdol  3m- | XsIMEGO
@ofjeor®o 8mbsg- | godmfizgnwo 989dd0 @oG0o30b 9890 | 989G
@@05b6mdS (%) (A, %) (A 2%) ( A=A1+A2)
Bodgo 100 5.8 2.27 8.07
2bsbigmEo 100 -0.7 7.74 7.04
H93©OO 100 22 1.64 3.84

MMAMOE 3BOOWOED BBL, 3ods@Hol 33womgdols s JgMdowgdol 3mwo@ozol (50 dgdmbggzsdo
33MmME9d6030L  m3EH0T0Do(300) JOHPMOW030 OPIO0MO 9RIJHO Lo3dom® LMoo dgodwgds 5dmBbL.
9306809960 dmygdol J9x85Lgds dvgsemeE 9903w gds WwoMgbsi.

09 Bool Lodwoem ImbogEosbmds (Bod@om®mo) 8 (t/,a)-b GHmos s 3wsbEogogdo dsd9bgdmwos d
,99B9MBY, 85806 X 5396H0 IMbogswo 20 = 0 -S. godGHoMMmo xs3w9H0 Ibogwol omgdwyegds 0dbgds 6 -S-P, bowsg
P 1 . ool gmmeol 0oMmgdwgangdss @otgddo.

M0amO3 bMowo 4-sh BBl ImbsgErol 3wwods@GHol 33owgdoms s FgHdowgdol LEMOGIRO0L
239G9MHgd0m 259Mm39ME0 B3N RId0 96 Bmygds A-U GHmE0s, 580GHM™I X 53O0 9539JEOL VOoMHGdIMMgds ZP(A) sbg
245800Lobgds

SP(A)=A 0 -SP 3)

(3) 500300 58MBM3EW 05 s, 53 0035005, TMgdoL 96 Foagdol MImswmE EIMYdTdo Fgzsligdol
L53mogdsl 0d¢ng3s.

@o@ghs@Gy®s — JIuteparypa — References
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P

53 582.823:631.165

9mls3056md0l 3¢rods@ol dodsmo dmfiggemsmdol gxgddol Bgxsligds s dobo 8gmdowmgdols (3gliryligdols)
LG B0l JMEWEHWMHOL Foa5¢r0mnBY./©. 5039esdg, 9.9gwsdy/ ,380-b FOMIgdOL 3Mgdwo — 2002 — ¢. 105,
33-28-35, Jo®o; Mgb: OHls.. 0by.

Bools dmbogeol gm®mIo®mgdol 8500995¢03w9M0 ImEIErol gsdmygbgdoo dgodergds 99i3sbgl 3€0dodvOO

330d G900l IMboEmbyeo (330w gdol 989dE0. 8933wowo gddgModMgdol Jobgz0m FodmomM3wgdS
093909900 65¢9dgd0ol M3EH0TowHo MoMmEIbmds s, 98 Lsxd3z9w By, F960LEBPIMYds Tmbogswro, MHmIgeos

9000905 ©335E 9000 baergdqdols 4s8mygbgdol 9gwgys.

Economic assessment of vulnerability of the yield of agricultural crops and strategy of its mitigation on the case of tea
crop.

The paper considers a semi-empirical mathematical model of tea yield formation and the effect of expected change
of climatic factors has been assessed with it.

Considering changed temperatures optimal amounts of decade precipitation in this case are being calculated and on
this basis, the yield, obtained as a result of using additional precipitation, has been specified.
sBoth separate effects of climate change and optimization of agricultural technologies (regulation of precipitation) and the
economic profit, obtained as a result of their joint impact have been estimated quantitatively

JKOHOMHYECKasi OleHKAa 3¢ (deKkTa yA3BUMOCTH YPOKAWHOCTH C.-X. KYJIbTYP M CTPATKIHSl €ro

cMsiryeHus (ocjadseHus) Ha NpUMepe KyJIbTYPbl Yas

B cratee paspaboraHa monyd>MIHpUYECKass MareMarthdeckas Mojenb GopmupoBanus ypoxas dasg. C
UCIIONIb30BAaHUEM DTOW MOJENH OleHUBaeTcsd S(QGEKT 0XUAAeMOTro HM3MEHEHHs KInMaThueckux ¢axkropoB. C ydeTom
M3MEHEHHBIX TEMIIEPaTyp PaCYMTHBAIOTCS ONTUMAJIBHBIC B 3TOM CIIydae KOJIMYECTBa JAEKaJHBIX OCAJKOB M, HA ATOW OCHOBE,
onpezeseTcs ypo)kail, IOJydeHHBIH B pe3yJlbTaTe WCIOJIb30BAHUS JIOTOJHHUTENBHBIX OCaaKkoB. KoymuecTBeHHO
OLICHMBAIOTCS HE TOJIKO OT/AENbHbIE 3()(EKTHl M3MEHEHHs KiIMMaTa W ONTHMHU3ALUKM arpOTEeXHHUKH (YPEryJInpOBaHUS
0Ca/IKOB), HO U SKOHOMUYECKasl MPUOBLIIb, TOyYeHHAas! B PE3yJIbTaTe UX COBMECTHOTO BIIUSHHSI.
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5093 632.11:635:23.03

3-090d9, 3.9MM7035030¢0
35960b gduB®9BocMo 3Hgd3geMo@MemgdolL gogwgbs d39bstgms BME-39630mc9d5%Y

9505 dmM05b Mga0mbgd80 3w GG d39bstggdbg JoduodsEmo s BobodoErMo FH9ga3ges@ e gdol
bgdmddggds, MmameE ©Omdo, sbg3zg LogmEgdo  933900M0E  (339¢gOSEMBL.  BHYF3gMeGYYMOL  SLgmo
(339¢905Md0L 35903319350 F50oTM0b 30MMdIOT0 OEO 369dBH0Iwo 60dZ6gwMds og3b.

B3960 30Bsb0s ©3500b6Mmm dom3wodsdemo 356396980l gduEHMgBocrw®mo 3H9a3gMoG ol (3ob, dsd)
dobggom, vy MGMIJE (330 B30l 5J3L MB30GMOEIJLMDS, 39MGH0IONM0 BMbIEINOMIOL 306MMmdJdT0;
0590mo, dLEBbgMwo s BH9dbozMemo 3MWEHMMIIOL bmEMBowrmHo BOMHE-39630005MgBOLIMZOL, LoFoMmms
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UDC 632.11:635:23.03
G.Meladze. T.Zhorzhikashvili
The Impacte of Air Temperature Extremes on
the Growth of Plants
The maximum and minimum temperatures are calculated and ¢ correlation curves are built up for various regions
of Georgia. Their estimations allow regulating terms sowing and select the areas under crops according to vertical zonality
both for technocal and other annual agricultural crops.

VJIK632.11:635:23.03
I'I'Menanze, L.J1.Kopxukamsuiu
BJIMAHUE DKCTPEMAJIbHBIX TEMITEPATYP BO3YXA HA POCT U PABBUTHLE PACTEHUU
Jis OTHENBHBIX PETHOHOB ['py3WH pacCUUTAH tmax M tmin M COCTaBJICH Tpa(UK KOPPEIAHUOHHH 3aBHCHMOCTH
Tmin=f(Tmax), OTKyZ1a BBISBMIIACH 3aKOHOMEPHOCTH, COrTIACHO KOTOPOM B BEPTHKAJIBHOM pa3pe3e ropHble JaHamadThl U
dbopmu penbeda OKa3bIBAIOT BIUSHUE HA WU3MEHUYUBOCTH tmax M tmin. CIIEIOBATENBHO CPOKM IMOCAJKH TEXHUYECKUX H
OBOIIHBIX KYJIETYp MEHSIOTCSI COTJIIACHO BEPTUKAIHLHOW 30HATHLHOCTH.
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LoOE H _ 960l Lodsweg B30l Mbosb: X _ foyobzgdol ms®omo.
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59063980 @5 8500 353¢gbs Lslimazgm._sdgmMbgm JMmEHMMgd by
239Bogbmmol s 99dmEymdol Fogyobzgdol oMol MsMOEJdLs s R0l bodsgl dmGob

o9boos  dFoMm  3mMgs30MMo  3530060.60009090s  3BGHMEWGdYd0,  GMIgwms  Loggd3zgwHy
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UDC 632.11:63
G.Meladze, C.Zhorzhikashvili

Frosts and their impact on crops

Correlation has been established between the terms of spring and autumn frosts and the altitude. Equations are
obtained for the determination of starting terms of spring and autumn frosts.

V]IK632.11:63
r.r-Menaodsze, L./[.}Kopxukaweunu

33M0p03KI/l H UX BJIHAHNE HA CEJIbCKOX03AHCTBEHHbIE KYJbTYPBbI
MC)KHy JaTaMHd HACTYIUUICHHMS BECCHHHUX M OCCHHHUX 3aMOpPO3KOB H BBICOTOM MECTHOCTH YCTaHOBJICHA TECHas
KOPPEIIAIMOHHAA CBA3b. HOJ’Iy‘ICHLI YpaBHCHUA U1 pacue€Ta AaT HACTYIUICHUS BECECHHUX U OCECHHUX 3aMOPO3KOB.
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3-3-09w0sdg, 6.1.9o35d9, 0.b.Lsb030dY
Lsgs@mamggamml bbgoslibgs sgMmgzmmmaow® Mgaombgddo sg@oboools BH©s-g9630056H9d0l doMomswo

8003020
dm393@0os  LodoHmmz9ml bbgoolbgs 93MMmg3memaome Ggaombgddo 4sbwsggdmw a9maMegomem
6033000909 53OHMTYGHIMOMEDMAONMG  ©93IZ0MZIWJdsms  GJIJRJ00.  39hHdm  sJBobowool  dzgbatol
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LEHOMIGHOS s PIYIBOWO0s 53 3MWEHMMOL FoMTMgdol JqlodwdEIMdDSs.

Meladze G.G., Gudavadze N.S., Sanikidze 1.S.

Basic results of growth and development of Actinidia in various agroecological regions of Georgia.
With the of Actinidia expansion area, tests are conducted on the sites of the Department of Agroecology and
Agrometeorology of the Scientific — Industrial Enterprise of Tea, Subtropikal Grops and Tea Production which are Located
in different soil and climatic conditions of Gorgia. Tests are being conducted in Dzevera-Terjola district, Gurgeniani-
Lagodekhi district, Chakvi — Kobuleti district and Anaseuli- Ozurgeti district.
Meteorological observations were caried out on experimental sites: there were defined mean annual air temperature, absolute
minimal and maximum air temperatures sums of active temperatures above 10° and precipitation amount. In connection with
agrometeorological factors, phenophases of growth and development and structure of Actinidia crop were studied.
Obtained results permit to declare that local agrometeorological conditions on various sites provide normal growth and
development of this valuable crop, fruit formation and timely ripening.

I'T."Menangze., H.C.I'yaaBanze., N.C.Canukuze

OCHOBHBIE pe3yJIbTaThl POCTA M PAa3BUTHSI AKTUHHUIMU B Pa3JIMUHBIX arpodKOJIOTHYECKUX peruoHax ['py3un

C uenplo pacuMpeHusl apeaia KyJbTypbl aKTHHHMIMU ONBITHI IPOBOJATCS Ha TreoydyacTKax OTHeNia arpodKOJIOTHs-
arpoMeTeOpOJIOTUH HayYHO-TIPOI3BOICTBEHHOTO O0BEICHEHH)S Yast: CyOTPONNISCKUX KYIBTYp M YaifHOH MPOMBILIICHHOCTH,
KOTOPBIC PACIOJIOKEHBI Ha PAa3IMYHBIX IOYBEHHO-KIMMAaTHYECKUX yCIoBHAX ['py3uu. MIMeHHO ombITHl BenyTes B J[3eBepa
(Tepmxonckuii paiion), B ['yprenpsan (Jlarogexckmii pation), B Yakeu (KoOynetckwii paiton) u B Araceynu (O3ypreTcKuii
paiioH)

Ha ombITHBIX ydyacTkax OBUTH HPOBEICHBI METEOPOJIOTHYCCKHE HAONIONCHUH — CPEJHEMECSYHAs TeMIlepaTypa
BO3/yXa, aOCONIOTHAs MUHUMAJIbHAS M MaKCHMAaJIbHAsl TEMIIEpaTypa BO3yXa, ONMpPENeNCHbl CyMMa aKTHBHBIX TeMIIEpaTyp
sbime 100 u KonM4ecTBO ocankoB. B CBA3M ¢ arpOMeTEOPONOrHYECKUMH (DAKTOPAMH M3Yydauch GeHodasbl, POCTa-pasBUTHS
U CTPYKTYPBI YpO3Kast KyJIbTYpbl aKTHHHIUH.

[TonyueHHble pe3ysbTaThl MO3BOJISIIOT CKa3aTh, YTO MECTHBIE arpO’KOJIOTMYECKHe YCIOBHS Ha pa3IMYHBIX
reoy4acTtkax oOecrneyrBaeT HOPMAJIBHBIA POCT M pa3BUTHE 3TOW LIEHHOW KyJBTYpBI, IUIOJOHAIIEHHE U B CBOEBPEMEHHOE
CO3pEeBaHUe IJIO/0B.
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UDC551.524.525
Tavartkiladze K.A.
Temperature regime of the soil surface of Georgia
Regularities of soil surface temperature distribution according to the altitude above the sea level are determined,
connection between soil surface temperature and the temperature of surface layer of the atmosphere is studied, probabilistic
data of starting and ending of soil surface negative temperatures are specified and the change of soil surface temperature on
the background of global climate change is investigated, as well.

YK 551.524.525
TaBaptkunansze K.A.
TemnepaTypHbIii pe:KMM IIOBEPXHOCTH N04BbI B I'py3un

C WCIoNmB30BaHMEM CPEOHEMECSYHBIX MNaHHBIX OKoio 60 myHkToB HabOmromeHus 3a 1948-1990 rr. m3yuen
TEeMIIEPaTyPHBII PEXHUM ITOBEPXHOCTH IIOYBBI Ha TEPPUTOPUH ['py3uH. YCTAaHOBJIEHBI 3aKOHOMEPHOCTH DPACHpe/esICHHS
TEeMITepaTyphl MOBEPXHOCTH MOYBBI C N3MEHEHHUEM BBICOTHI MECTHOCTH HAJ yp.M., H3y4€Ha CBA3b MEXIY TeMIlepaTypaMu
MIOBEPXHOCTH MOYBBI ¥ IIPHU3EMHOTO CIIOSI aTMOC(EPBI, OTPE/IENICHbI BEPOSITHOCTHBIE JaThl HACTYTUICHHUS W OKOHYaHHUS OTPHU-
HAaTCJIbHBIX TEMIICPATYp MHNOBCPXHOCTH IMMOYBBI W HU3YUCHO HU3MCHCHHUC TEMIICPATYpPbl IMOBEPXHOCTU IOYBBI Ha (bOHe
rJ100aJIbHOTO N3MEHEHUS! KITMMAT

40



30R@M3IBIMGHMRMBO0L 06LGOBGISHOL @3B0, BHMBO Nel05
TRANSACTIONS OF THE GEORGIAN INSTITUTE OF HYDROMETEOROLOGY, VOL.105
TPY/bl HHCTUTYTA F'HJIPOMETEOPOJIOTUM T'PY3UU, TOM Ne 105

03 551.589
9.90BdM830¢00, 5.bEbsbodzowo

B5gom039emls 6050053380 360T5EHIMO sGHS0MBYDS

Logombols  olds  Bosoaol  3ods@ol  Tgbsbgd  30M39ws@  33b3Ids  3bmdoo  saMMBMIgdOL,
605005393mBYd0L s 29MYMax3gd0l b5dMMIgdTo [1-8]. olobo s0b0dbs30b96, MHMA Bosagol 3535 FoMdmoaqbl
1301037M-39MaM0x50wo goMgdml 86033690 mgs6 90509969 bsfowl, Gmdgwog MImowm go3wgbsl sbgbl
LSLMBM-L53gYHEgM Fo®HTMYd5DY, F3bsOgIs BMEsDBY, IMLO3E0bMOIBY, Loggarg LsdwFomgdol ho@sMgdsBY.

6050530l 3¢0035GOL EIbOLDSMYOOL s M0MBYBOL LbZoEILBZS Jeslingo3s309d0s (36MBOO, HMBgEwms
dmOob Y39y LOMEYMBoEo 5.8Mwaobol [9] 3woborozsgoss. Madsl bogwdzms© 3L oo gdol
)Mo 5 3YB0sBIdOL Mgg0a9d0.

LogdommM39wmL 6050sRgO0L 3E0TSGM IMS0MBIDdSL, HMTgEoi 50b0d6vo JeEslogozszool dqlsdsdolo
Bo@oMs, Logmd3ws®© ©ogom  3e0ds@Mmo  3bmdsmgdol  dmboiggdgdo [10,11], spMgozgg  3oOmAgEgm-
GHOEWMAO0MO0 ©JI35MGTIBEBHOL Tobogrgdo 1990 farsdg 60-bg dg@o I9GIOMEMA0MGmO LoEMMOLsM30L s
065533MMJOM B ghmo B3960 SMmgMo 458m 3313900l Gg9gdo [12,13].

Bob. 1-0b 0565b3o LodoMmM39w ML BHIOOGHMM0sDY 250MmYgmz0w0s 12 bosoy-3w0ds@mMo MGsombo; gbgwo
605053900 dE0gMo gofiyoghgdom (IA), 3bgwo bossggdo HBmdogho yofiyarogmgdoo (IB), sbgwo boswaoygdo
bmbEo gofigeoghgdom (IB), 3bgwro 60s@sggdo 3930wsMEo oEJb0sbgdom (IgmD),3bgeo boswspgdo LGwmwo
239Bogbuymol abiggargdom (IE), dg@o@ odowwo b6ossggdo Lubdo asfywoghgdom (IIR), dg@s mdowo
605053900 3530WsMH M0 ©sEgbosbgdom (IID), 93 s MdOWOo 505®sRgd0 LEOVIEO FobsBbMOl EILggwgdom
(IIE), 0900 60sgsggd0 LwbBo gofigerogmgdoom (II1R), mdowo 650swsggdo 3930@sMweo ©s@gbosbgdom (IIID),
bmBogho ©s (3030 605©sag00 LG Asfywoghgdom (IVB) s BmBogMo s 3030 B0sIRJOO 3930 sMWYEO
o@9bosbgd0om (IVD).

65b. 1. bsgs40339¢ml 605033070059 9H0 3650026985 (5006086980 0boergo 399bHd0)
00mMJMe0  d5mysbo bobosmads LomdmLs s GH9bol glsdsdobo Mgs099000.558MM3E0wo  boswIygdol
30353 M0 Go0Mmbgdol J0M0Ms@O Fobalinsmgdergdo Fo®dmyqbowos gbMo 1-8o.
6b®0ero 1..bogsGoz9¢0mb 60s@sgg80b 30000592950 Gs00bg8ol dotkoomso Jsbsbosmgdengdo

Booogol $go- boa@apob P36mmd@omwo
3o- 3oy 2068 | 2R8000 |y 6l Bseeno 18
3x0 NB05@53900L 3060050 sTobs- 90200 $99396r5- J o
&Moo Loe®3gby Lobdol bosgsado
L050gdgWo BH03900 AN
Ms0mbo MdO ferob 4ob0sgerm-
3960m©d0,% »bow Sy 05do, 00
J ’ 6om©do, B ’
IA Fomdol  (BHmOx0560,  @wgd0s60),Aservy- 20 s dg@o 22 s dgBo 300-400
30900  (QFomdIO0, 39MdMbsEGMOo
5 5.0.)
1B foomgwdofs, yg3omgedofs, ghgo 20 o 9930 22 s 9980 250-350
IC 690 335¢9-3500MbsE 0, GHyol 3o 20 s dg@o 22 s dgBHo 200-300
ID AYob yo30bxgmo, 93069 Loddwsgzmol dsg- 20 s d9g@o 22 s dg3o 100-200
dofgoo, §odms, 509309960
IE bodmoem s 3oty LoddwsgzMolL GHYol 20 s dg@o 22 s dgBHo 50-150
Mo, 690 335¢09-3500Mbs@E Mo

41




30R@M3IBIMGHMRMBO0L 06LGOBGISHOL @3B0, BHMBO Nel05
TRANSACTIONS OF THE GEORGIAN INSTITUTE OF HYDROMETEOROLOGY, VOL.105
TPY/bl HHCTUTYTA F'HJIPOMETEOPOJIOTUM T'PY3UU, TOM Ne 105

(3390 Lado®mzgemao), 5ErvY30vIMHO
(500mboggm bodo®mzgewmdo)
116 AYob 396, 530M035s-35MDMbsGWO 15-20 15-22 200-300
IID AYol MG, 4o30LBIOO ASTGOMWO, 15-20 15-22 100-200
6900035wo-b)ERsBOO
IIE Ayob 316o, 853900900 15-20 15-22 50-150
1116 Ayob 396o 10-15 10-15 200-300
11D doo - 9gwml 30mMHEOoL, 3MMEOL GMO- 10-15 10-15 100-150
g30sbo, 85300(0LgdMm0, 39MdMbSEHwo, G-
300§ 9d0
IVB @399m0 Bmbol d0so-00gEwml 3OOl 0-10 10-%9 200-300
AHMO50560, Bgs LEOEYWOL BHYob I Bo3gdo
IVD 5E3MM0  Bmbol d0o-0gml  3mMEOL 0-10 10-%y 100-200
AHMO50560, Bgs LEOEYWOL BHYob I Bogzengdo

wo@gds@m@s-References-JInteparypa
BoeiikoB A.H. Mereopomnorus, u. 1, Ne7, CIIb, 1903.
JoxyuaeB B.B. N36pannsie counHenus. M., Cenpxo3rus,1949.
Kocteraes I1.A. ITouBsl uépHO3eMHOI 06macTu Poccum, nx mpoucxoxaeHne, coctas u csoticta. CIIb, 1886.
TumupszeB K.A. bopr6a pactennii ¢ 3acyxoit. M. , 1893
W3mannsckuit A.A. U36panusie counnerus. M., Cenbxosrus, 1950.
Demolon A. Le climat du soil. Annales Agronomiques, 5, 1937.
Marchesi L. Clima u suelo. Madrid, 1980.
Jenny H. Am. Soc. Agron., 20, 1928.
ynsrun A.M. Knumat nouss! u ero perynupoBanue. JI., ['uapomereonsaar, 1972.
10. CnpaBoynuk mo knumatry CCCP. Bein. 14, 4. 2, JI., T'uapomereonsnat, 1970.
11. Hayuno-npukiagHoii cipapogauk mo kmumary CCCP. Cepus 3., Yactu 1-6, Beim. 14, J1., F'uapomereonsaar, 1990.
12. gawoBds®msdz0o0 9., bgwsdg m., F933960dg B. bog. Mdgab. 939009900l dmsddy. ¢. 145, #1, 1992.

13. 9E0BdG5A30¢00 9., F53F9560dg B., Lryarbsbodzowo b. bod. Mdgsbh. s3500gd00L dmsddy. ¢. 145, #1, 1992.

CeNoORWNE

53 551.589
9. 90Bd5d300, b.Lwmewbobodzowo
LodoMm39w ML 605900l 3¢0ToGHMIMO MO0MbYDdS

0.0 a0bol  3slogo3s3o0l Loxmdzgwby Bo@sMmdMos LodsMmm39wml Bosoggdol Jewods@wy®o
QM50Mbgds. Gs9MYMBo0s 12 3¢00d5@Hwmo MHsombo.

UDC 551.589
E.ElizbaraSvili, N. Sulkhanishvili
Soil climatic division of Georgia.
Soil climatic division of Georgia is carried out on the basis of A.Shulgin’s classification. 12 climatic districts are
distinguished

YJIK 551.589
3.9Omm36apamsmny, H. Cynxanumsunm
KinmaTtuueckoe paitonupoBanue nous ['pysuun
Ha ocnoBe knaccuduxanuu A. llynsruHa BBIIONIHEHO KIMMaTHYECKOe paiioHUpoBaHue 1mo4s ['py3un. BoiieneHs
12 xnuMaTUYECKUX PaliOHOB.

42



30R@M3IBIMGHMRMBO0L 06LGOBGISHOL @3B0, BHMBO Nel05
TRANSACTIONS OF THE GEORGIAN INSTITUTE OF HYDROMETEOROLOGY, VOL.105
TPY/bl HHCTUTYTA F'HJIPOMETEOPOJIOTUM T'PY3UU, TOM Ne 105

0.396g9mo0s
30630600 M3E053071w0 3geol mEImoMgds bsgsmgzgmmdo dmfidgboowo 3ol dgdmbgggsdo

©9s30fjol Bge3om By dmbyeo dBol bbogmmo 9bgdaool doMomso bsffomo dBol 3003060
50005300L Lobom dmEolL. dobo Loowy, L3gdBHMmMwo FgAIboEMds s LOZMEMNW-OHMOMO Yobsfogdols
3960mBBMTogMmxdsbo, 30639 Mogdo, FBol EIbGOWMBdOLs s SEHIMLGBIOML M3BH0IMO  IAMTIMYIMISDBYS
©59M300090v90. 5@INbEgOH™mIo, dmEgdnwo M Mm3@o3M®mo dobolom3zol, Esdofjol Bgpsdomowsb bydoldogm
BLoTswegbg IBOL 30MHISOMO M9E0s300L 06EIELOWOMBS 2560LsBWZMYds BMOIMwoom [1]:

R
S, = (onsoz PP PuiPua (1)

Los3 Ro o R 9glsds90bog dbgls s ©gsdofiols Imemol s®Lgdwyeo s6dool Lodmswm s Bogéoweo
96033690 md7005, Sor. IBOL b39gJEHOMEo FI0Zs, bom —

P, =exp(-0.00879.4*®e?*m) ®

P, = exp(— aﬂ,‘”e‘”ham) 3)

Pa, Pa, Pu, Py, A -Goeeol LogMdobomgol dgbododols  0@go@eo  5GHImLRgmml, 5@GImbag®wewo
596BMEgdol, MmbBmbols ©s fgwolb mOmngwols gsd3980L 3MbJ309gd0s. sFomysb 3oMzgwo Lsdo dgdwgyo
3b65¢0BMMH0 ©9M3I0IOMEgd0m F90degds 5b0LsbDHIOHMU:

P, =exp(= K, (1)um) 4)

boo3 Zo SGIMLBIOML, bmem  A,-5960mbmeadol ©sgzsbowo bodsmggdos. doo 36093b69wMmdgds©
d9L5dsdolsE 50gdos 8 38 s 1.2 30. Pp-b s Pa-b boFodm 9600369¢mdgdo 890dwmgds s0gdvye odbsl
139305 MO 3OO GBI (Togy. [2]).

Bg0mo 9myzsbow gm®mIMEgddo mw B-ob 36033bgwmds© 930090 byenls, 35906 domo dsdmygbgdom
dgLodgdgmos  306MHEs30M0  IMbMIOHMIsGMEo  M5E05300L  06GHIBLOMOHMBOL  bLIBOZMS  gsdofol
B953060DY. 00035 MHO  SGHIMLBIOMLS ©s MBMboLsmM30L 83900 BMbJ309d0l LoFoMmm 8608369wmdgdo
005 2560L5HBZMNDBs. Fywol MmGmdwobsmzol sBoswmyommo 3608369wmdgdol ILAgbs© 930 gdgeros
5@AMLgzgmmdo sOLYdMEO [gwol ToMmogol MomEIbmdol 3m©bs. WoEHIMIEGHMHT0 SOGIGPWWO 3300390900l
Fobooby  oYMHEBbMdOm 5BHIMLGgMHMPo sOLYdIMo Yol mOmJwol bogMEME-EMHMOmo FMEIWoMgdOL
99000l [3,4,5] 358mygg69d0m bogor03gembsmgzol 535390 5GIMbRBIOH™UL 3H9bdndE39wmdol LogmEwE-EMMOmO
dmgo.

5GIMbBYOMo  59OHMDMErgdol  L3gdBHOo ™m3BH03wHo Lod3zm030L  oblabrgmol  dgommeol [6]
399mygbgd00 Fglodegdgeos P -l 8603369wmdgdol aoblsbmats [7].

Bgdmom  dmyzsbowo  Fm®IMEgdols s 9JBHobmIgBH®mom  Jugardo  JoMadME  ©93306039d5mM
350g00LsmM30L  LoEbMBIOM  OEIOGHWMMI0  sOLYdMEo  Tsbogol  godmygbgdoom 90  Jg@gmdmeEmyommo
LoYMOOLOMZOL, 0ob3MOL, 53MH0EIL, 03woLOL s MIGMIBGOL ™M39gdoLam3z0L, L3gd@®olb [0.2-5.0] 938-ob
0639635 do, 247  Goawmol  LogMdoLomzol  sdmzm39wgo  30MHEI30MH0  FMbMIOHMIsGHIEo  MoEO0sEo0L
06¢)9bLovHMdoL 3608369cmdgd0. 500 2odmygbgdom 30 AsbgLsbM3MIm WaerEGmsoobggho (ui), bowrwwo (x),
06gmsfomgo (iw) ©o 0b@gadsy®o (in) Gsosgool 06GIBLOMOHMdOLS s Fglsdwm ™M30vMHO X s0900
36009369cmdgd0 (bwyH.1).

©OMOL  Jobgz00m  MoE05300L  (335¢935MdOL  356mBBMI0gMHgdsms  2sdmzgmgbol  dobbom
MOGHO00LBIO0, bowmwo, 0bxGmsfomgmo s 0bFJMOMMHO M5OSE00L AoLsdNswgdmEo 3603369 mdgdOoL
299mygbgd0m, 0563M0LS s 03eOLOLIMZOL 9353900 Fom0 OGO L3 gEmdOL (bw6.2), bonwm Lbgswsbbgs
0306 9moeol  dmboggdgdol  olsdmoeegdol  dggas  dowgdvmo  Gogbgomo 3603369 mdgdol
0639m3m0Mgool Logwdzgmbg dosmo fuom@mo 33womgdol s3bobgguo acsx303900 (bwH.3). §Msx30390bDY
39603035000 3bs3393gd00m Lodwg5EM 335MGHWIO FoabMmOL 36036y Mdgdos BmEgdwyero.

bbgosolbgs 393 gmOmMmemaom®mo  LoawOgdolsmzol  Msos3ool  06@gblow®mMdol  L3gd@ewwo
49bsfoergdol  dgsMgdsd 23033969, MMI  9bsfogdol  396mbBMBogMgds  Yz9wash  geHMbsoMos.  sdge
2458m00bs6g H0bsdqdstg b5dMmIdo dolo Fbmerme gMmo Bodmdo (bmbwdo) Hos®Imgzayobgom (bme.4).

43



30R@M3IBIMGHMRMBO0L 06LGOBGISHOL @3B0, BHMBO Nel05
TRANSACTIONS OF THE GEORGIAN INSTITUTE OF HYDROMETEOROLOGY, VOL.105
TPYJIbl MHCTUTYTA I'MIPOMETEOPOJIOTMH I'PY3UU, TOM Ne 105

44



30R@M3IBIMGHMRMBO0L 06LGOBGISHOL @3B0, BHMBO Nel05
TRANSACTIONS OF THE GEORGIAN INSTITUTE OF HYDROMETEOROLOGY, VOL.105
TPY/bl HHCTUTYTA F'HJIPOMETEOPOJIOTUM T'PY3UU, TOM Ne 105

Bob.1. 30653060 H305300L gLsdEwm MZoMMmO X 5TJOOL 2obsfogds (33¢)/3%) 9-m0, 0563560; d-b, 0563560; -
of}, 0563560; ©-0b, 0563560; 9-10, 03eolO; 3-b, 03woLO; B-0f, 03¢olo; M-0b6, 0geobo.

5 3
Jo00) 292 1000) 3¢/
00 900
oo 800
200 % 700, N
500 500.
s00 500
w0 400
300 200,
200 200,
100 400,
Y (bw) 9 :
68 0 1 % b I8 6 8 0 £ 14 & B 20

)
65b.2. 3060530600 M5E05300L VOO 33Wogds (3¢3)/3?) o- 0563560, d- 03w0olo, 1-190, 2-b, 3-0f}, 4-06.

o) 3850

oo /—\ﬁ\\/"\/4

3
o) 2

old S~

TP & F 7 v W TR T (mygyde)

65b.3. 3060530600 M5©05300L LsdMswm Mm30vMo 36093690 MdgdOL Faro@o
(330905 9500oLsL (1230 bm) (3¢8/0%). 1-m0, 2-b, 3-0of}, 4-0b.

$590gbs0s3 B39bL J0ge JowgdEo F909a00 Lsdw)sEgdsl 335393l FBOL 3063060 139G s
06393050 H0 Go0s300L 36083690Mmd9d0 4560LsBPIOHML LoJoMmzgwml dmgeo GHaMo@MMool bgdolidogh
393055309 §9OGowdo  Mmol  6gdoldogmo  dmIgbEGHobom3zol, 89odwrgds  2535390Mmm  ©sL336s, GMI
L5JoMMZGEMLIMZOL  5GHIMLGIOML  FM35FoNmo  Lsdogrm  Fg@gMOH™MEmyome  Gobslosmgdergdby
©oYMEbmdom, dmfjdgboowo 3ol Fgdmbzggzsdo s3gdMwos 3003000 13gdBHOMWO s 06GHIIMOMMO
50005300 YfyY39BH0 39bsfowgdol LogzmEME-EM™MOMO FMEYEO.

45



30R@M3IBIMGHMRMBO0L 06LGOBGISHOL @3B0, BHMBO Nel05
TRANSACTIONS OF THE GEORGIAN INSTITUTE OF HYDROMETEOROLOGY, VOL.105
TPY/bl HHCTUTYTA F'HJIPOMETEOPOJIOTUM T'PY3UU, TOM Ne 105

4

(30/2- 3 S

10004

600

1290/

1000

400

{00

4 t)
Bob.4. 3060053060 505300L B39JGHOMEO bsfowrgds
Lebdobsmzol (3¢3/d2-030). s - 0563560, d — 03eolo

M509bso3 (3396L Foge Fomgdwwo 89900 Lodwgorgdsl 335993l Bl 3oMasdomo L3gdEcmvywo
5 06GH93MMMHO H50s300L 3603369 md9d0 A560LsBOZOML Ladomzgewml dogwo Ggmhodmmool bgdoldog®
393055307 ad@Gowdo ©@OHmob  Bgdoldogho BmIghEGHOLsm30L  Fgodmgds  29353900Mmm L1330y, ™I
L5JoMMNZIEMLIMZOL  sGHIMLGIOML  IOSZoHoNHo  Lodnowm  FgBINOHME®ME0E  obslosmgdegdby
4MEbmdom, Imfidgbowo 3ol 89dmbggzsdo 93909wo0s 306030600 L3gJBHOwo ©s 0BG MGOo
50005300L 9FY39E0 3obsfowgdol LogMEWEw-EMMOmo JMEYEro.

0GhgMsGHMGS — References- Jluteparypa

enremus U.A. Coobmenus AH ['py3un, 1988, 1.130, Ne 1, ¢.81-84.
Wouatt P.Y., Stull R.V., Plass G.N. The infrared transmittance of the water vapor. Applied Opties, V-3, N 2, p. 229-241.
Taeaptrunanze K. A., Illenrenus N.A. Coobuennst AH I'pysun, 1983, 1.111, Ne 3, ¢.509-512.
Sengelia i. sagarTvelos ssr mecnierebaTa akademiis vaxuSti bagrationis sax. geografiis institutis Semajamebeli
samecniero sesia, Thilisi 1984w, gv. 26-29.
5. Sengelia i. sagarTvelos ssr mecnierebaTa akademiis vaxuSti bagrationis sax. geografiis institutis Semajamebeli

samecniero sesia, Thilisi 1985w, gv. 21-22.

o=

46



30R@M3IBIMGHMRMBO0L 06LGOBGISHOL @3B0, BHMBO Nel05
TRANSACTIONS OF THE GEORGIAN INSTITUTE OF HYDROMETEOROLOGY, VOL.105
TPY/bl HHCTUTYTA F'HJIPOMETEOPOJIOTUM T'PY3UU, TOM Ne 105

6. Tasaprkunanze K.A. Mereopoorus u runposorus. 1985, Ne4, c.46-54.
7. Tasaptkunanse K.A., Camxkas 3.B. Coobmenust AH I'CCP. 1986, T.124, Ne3, ¢.549-552.

0.99639c 05
30630600 M3E053071w0o 3geol ImEIEoMgds bsgsHmgzgmmdo dmfidgboowmo 3ol dgdmbgggsdo

bGoGosdo 800gdMmo 999900 bodwgoegdsl 0dwggzs dBolL 30MHEs3oMo L3gJGHOMWo ©s 0bFJAMoGO
5005300l 36083690 Mdgd0 F960LEBEOZOHML LogoMmzgerml dmgwo GgMo@Gmmool bgdoldogh ggmyMonorye
PomOGo8do OHmol ByadoldogHho Imdgb@EHolsmgol. 5dgwob gsdmBobsdyg 390©ads @sL330s, MMA LogsMmggeml
5GIMbGBYOML M350 [erow®  Lodrswmm  Mm3G03mnem  Bobsbosmgdmgd by  oyMbmdom dmfidgbowo (30l
39000b3935d0 53909005 30603000 B3gdGMMWo S 063IMICMMO M5E0s300L MiY39E0 LOZMEM-EOHMOMO
dmggwo.

I.Shengelia
Modeling of direct radiation field in case of cloudless sky in Georgia
Results, obtained in the paper permit to determine solar direct spectral and integral radiation at any geographical
point over the whole territory of Georgia any time-period. Therefore, it may be concluded that on the basis of mean annual
atmospheric optical characteristics under cloudless sky in Georgia, a direct spectral and integral radiation continuous space-
time model has been constructed.

Menrenus U.A.
MopenupoBaHue 10JIs NPAMOM paauanuy 1Js Teppuropuu I'py3uu
st T'py3um npu 6e3061a4HOM HeOe OCTPOeHa HEeNPEephIBHAS TPOCTPAHCTBEHHO-BPEMEHHAs MOJIENb
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N .Ilenrenus
Mopenb CcyMMapHOIO pagualMOHHOIO 10151 IpH 0e300.1a4HoM Hele nJis1 'py3uu
i cpeTHEMHOTOJIETHUX KIMMATHYECKUX XapaKTepucTuk armochepsl I'py3nn, mpu 6e3001agyH0M Hebe mocTpoeHa
HETIPephIBHAS NTPOCTPAHCTBEHHO- BPEMEHHAs MOAENb CIIEKTPAIbHON CyMMAapHOW pajualvy U ¢ MPHOIKEHHEM IEPBOTO
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I.Shengelia
Model of total radiational field under cloudless sky in Georgia
For mean annual climatic characteristics of atmosphere in Georgia, in case of cloudless sky, a continuous
space-time model of spectral total radiation has been constructed and the impact of air man transfer upon its formation has
been assessed by means of the first order approach.
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UDC 551.5:535.23
T.Zhorzhikashvili, N.Nozadze
Dependence of air temperature on radiation balance of underlying surface

Air temperature (T) in boundary surface layer is formed due to the interaction between two factors - radiation ( R)
and advection (A).

To establish connection between T and R there have been used mean daily values obtained through the observations
upon temperature and radiation balance 8 times a day and their daily amplitudes.

VJIK 551.5:535.23
1] J[.)Kopocuxawesunu, H.P.Hozaoze
3aBHCHMOCTH TEMIIEPATYPHI BO3IyXa OT PAANANIMOHHOr0 DajJlaHCca MOACTHIAKIIEH MOBEPXHOCTH
Temmeparypa Bozayxa (T) B MOBEpXHOCTHOM cioe 3eMii (OPMHUPYETCS MPH B3aUMOJCHCTBUU NBYX (DaKTOPOB:
panunammonHoro (R) u anBexTuBHOTO (A).
s ycraHoBieHus cBsi3u Mexkay T 1 R ObuH MCTIONB30BaHBI CpeAHECYTOUYHBIC 3HAUCHNUS 8 - pa30BBIX HAOMIOACHUH
TEMIIepaTyphl U paIHalliOHHOTO OaJaHca M UX CYTOYHBIC aMILTHTY/IBL.
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UDC 551.582
K.A.Tavartkiladze
Statistical structure of precipitation distribution in Georgia

Results of determining statistical characteristics are presented and some new regularities in atmospheric
precipitation distrubution in Georgia have been revealed.

To determine correlation between fallen precipitation and meteorological elements correlation coefficients have
been calculated.

To estimate the range of horizontal spreading of simultaneous falling of precipitation (horizontal spread of
precipitation), dependence of correlation coefficients of precipitation events between two points of observation from a
straight distance between them, has been investigated.

The dependence of annual precipitation sums on the altitude of the observation point is defined.

YJ1KU551.582
TaBapTkmianze K.A.
CraTucTuyeckasi CTpyKTypa pacnpeaejeHusi ocaakos B I'py3uu

B paboTe M3M0KEHBI Pe3yJIbTAThl ONMPEACIICHUS] CTATHCTHYSCKUX XAPaKTEPUCTHK U BBIBICHBI HEKOTOPHIC HOBBIC
3aKOHOMEPHOCTH B PEXKUME PacIpeeeHus: aTMOCHEPHBIX 0caaKkoB B ['py3uu.

Jnst onpeneneHust KOPPEIALHOHHBIX CBA3CH MEXKIY BBIMABIIMMHU OCAJKaMU M METEOPOJOIHYECKHMH 3JIEMEHTAMH
OBLTH pacCYUTaHBI KOAPPUIIHESHTH KOPPEIALNH.

Jdnst  OUeHKHM pa3MepoB TOPH3OHTAJIBLHOTO  PACIPOCTPAHEHMS  OJHOBPEMEHHOIO  BBINAJCHUS  OCAJIKOB
(ropu3oHTaNIbHAS PACHPOCTPAHEHHOCTh OCAJKOB) M3y4eHa 3aBHCHMMOCTh KOA((HIEHTOB KOPPENSIMN BbINAJCHHUS 0CaJIKOB
MEX/1y JBYMsI TyHKTaMU HAOJIOEHHUH OT MPSMOTO PacCTOSHUS MEXK/I1y HUMHU.

Omnpejenena 3aBUCUMOCTb T'OJJOBBIX CYMM OCaJIKOB OT BBICOTBI MECTHOCTH ITyHKTa HaOJIOICHHH.
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(399900L 565¢0BOl Loxd3zgE By oYIBOWs, MHMT BZsgLsdodMMdOL TobolinsmgdEgdol MMA0 (330EYds

30ds@ob  9wgdgbBgdol 33w gdom MOl 2odmf3gMEo.  3WodsBHol  33WoEgds  B3o3LododMMgdOL
5m©YbMdMH0g Foboliosmgdwrgdl, B353900L go3M3gegdol LsbEzMgdl s B3s3b5d0d0 FHIMOEGHMOHOOL BSMCMBOL

33w0b, 653, ™30l dbM03, 9600369wm3zbo obs30MHMDdYOL B353900L BsBMUIZEOm sBMf3gME 5F0BMS
aubzgM30ols s 35GHJM05EIMHO BoMIEIOL HMPYbMBSL.

UC 551.578.84

L. Kaldani
Impact of meteorological factors on the Avalanche Dangerousity on the Territory of Georgia
Based on the analysis of the frequency of avalanches and the extensity of avalanche dangerous period, from stationary and
field works, precipitation and air temperature data it is determined that the temporal change of the characteristics of
avalanche dangerousity is caused by the variation of climate clement. The climate change alters the characteristics of
avalanche dangerousity, the borders of avalanche propagation and the area of the territory of avalanche dangerousity that, in
its turn, determines the human losses and the amount of material damage.

YIAK 551.578.84
JI.Kanmauu
Bumsinne MmereopoJiorndecKux GpakTopoB HA TaBUHOONACHOCTH Tepputopun I'py3un

Ha ocHoBe anHanu3a MarepuanoB CTALMOHAPHBIX M IKCIEPUMEHTANBHBIX HCCIENOBAaHMHA 4acTOTHI CXOJa JIaBUH,
IMPOAODKUTUHOCTHU  JITABUHOOIIACHOTO TI€PHOJa, a TaKXKE JTaHHBIX H8.6H}O]16HPII>1 Haxg aTMocq)epHLIMH OCaJJKaMHu U
TEMIEepaTypoil BO3AyXa YCTAaHOBIEHO, YTO HW3MEHEHHWE XapacTUPHUCTHK JIABUHOOIIACCHOCTH BO BPEMEHH BBI3BAHO
W3MEHECHHUEM KIIMMAaTHUYECKUX DJIEMEHTOB. M3MeHeHne KimMaTa BIUSIET Ha KOJWYECTBEHHBIC TTOKA3aTeIIN JJaBUHOOITIACHOCTH,
Ha TpaHUlbl PACIIPOCTPAHCHUA JIaBUH, Ha IUIOINAAb JIABUHOOITACHBIX TCpPITOpPIﬁ, 49TO, B CBOIO OYECpPCIb, OIPEACIIACT
KOJIMYECTBO YEJIOBEYECKUX )KEPTB M MaTEPAILHOTO yIlepOa BBI3BAHHOTO CXOJI0M JIaBHH.
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30358080 EsLObEdMWO 364BHOOL LogMmm MomEgbmdol 56% mmb — dgb@ool (18%), ©Mdgmol (15%),
beyanmb (13%) s agb@gbol (10%) Goombgddos meg3dmy®oo.

UUUDC 551.578.84
L. Kaldani
Avalanche Dangerousity of Settlements on the Territory of Georgia

Based on the analysis of the data gained from archives and field works, population’s survey, literature sources, cartographic
works, and calculations, 338 avalanche dangerous settlements are revealed on the territory of Georgia. From this number: at
69 settlements avalanches have caused human losses and destruction of buildings at 81 — destruction, and at 58 — damage.
Remaining 130 settlements are potentially avalanche dangerous. 56% of the total numbers of avalanche dangerous
settlements are gathered in four administrative districts: Mestia (18%), Dusheti (15%), Khulo (13%) and Lentekhi (10%).

YK 551.578.48
JI.Kanganu
JIaBMHOONACHOCTH HACEJIEHHBIX IYHKTOB HA
Teppuropuu I'py3nu

Ha ocHoBe ananusa MaTCpUuajIoB SKCIICANITNOHHBIX HCCHCI{OBaHHﬁ, APXWBHBIX OJAHHBIX U JIUTCPATYPHBIX
MCTOYHUKOB, WH(POPMALIUH, MTOTYYCHHOW OT HACEJICHHS, KAPTOMETPHUYECKUX PAOOT M TEOPETHYECKUX PACUETOB
Ha Teppuropuu I'py3un BbisiBIeHO 338 jaBMHOONACHBIX MYHKTOB. OTcroga B 69 HaceleHHBIX MYHKTaX CXOJ
JIABHH BBI3BAJI YEIOBEUECKHE KEPTBBL U pa3pylleHus, B §1- pa3pyluenus, a B 58- noBpexaeHus; octapuuecs 130
HACCJICHHBIX IYHKTOB SABJIAIOTCA NOTCHIHUAJIBHO JIABUHOOIIACHBIMMU. J% k] OGHICFO KOJIMYEeCTBa JIAaBUHOOIIACHBIX
HaceJCHHBIX IMYHKTOB 56% Haxomarcs B deThipex pairioHax - Mecrtmiickom (18%), Hymerckom (15%),
Xymnoiickom (13%) u Jlearexckom (10%).
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UDC 62.501.72:551.58
G.Arveladze, A .Khantadze, T.Gzirishvili, B.Beritashvili
World global development as a source of climate change
The paper considers world development global models. It is demonstrated that a specific climate change model
enters into the structure of world development, and that is why, while estimating climate change, it is necessary to proceed
from the model of global development of the humanity.

YAK 62.501.72:551.58
IA. Apsenagse, A.l. XaHTaase,
T.I.M3upnwsennn, b.lL.Beputawsunnn
InobanbHoe pa3BUTUE MUPA KaK UCTOYHUK U3MEHEHWUA KAMMaTa
PaccmoTpensl r1o0aabHbIE MOJICIH MUPOBOTO pa3ButTus. [lokazaHO, YTO KOHKPETHAS MOJE/b H3MCHEHHUS KiinMara
BIIUCHIBACTCSI B CTPYKTYPY MOJEIM MHPOBOTO PAa3BUTHS M IMOITOMY, NpPU OLEHKE H3MEHEHHsI KJIMMaTa HeoOX0auMo
WCXOJUTh U3 MOJIENY TTI00aIbHOTO Pa3BUTHS Y€JIOBEUECTBA.
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UDC 62.501.72
A.Khantadze, T.Gzirishvili, G.Arveladze

On the mathematical model of sustainable development of Georgia
Prerequisites for creating a mathematical model of sustainable development of Georgia are discussed in the paper.
To demonstrate the way, how the elaboration of the program of country’s sustainable development and its modeling is
implemented, the character of variation of a regulated function P (number of population) in a prognostic time interval T
is considered.

VIIK 62.501.72

A.I' XanTanse, T.I'.I'supuuBuiu, I'' A.ApBenanse
O maTreMaTHuyeckoi MoJe/H ycToluMBOro paspurus I'py3un
W3710>k€HBI MPEATIOCHIIKH CO3JaHUs MOJIEIH yCTOHIMUBOTO pa3BuTus [ py3nu.

[ meMoHcTpanMy TOTro, KaK KOHKPETHO OCYIIECTBIISIETCS COCTABJICHHE IPOTPAMMBI YCTOHUYMBOTO PasBHTHS
CTpPaHbl M €ro MOJEINPOBAHUE, PACCMOTPEH XapaKTep M3MEHEHHs peryiaupyeMoi gyHkumu P (konmuecTBO HaceneHus) B
MPOTHOCTUYECKOM HHTEpBase BpeMeHH 1.

100



	IHM 105-Tomi
	105
	Без названия


