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The presented volume of Transactions of the Institute of Hydrometeorology of
the Georgian Academy of Sciences is dedicated to the memory of late
Academician Givi Svanidze. The volume contains the results of investigations in
the field of Hydrology, carried out in recent years under his leadership.

In particular, the quantitative features of basic sources of water resources in
Georgia are described along with peculiarities of their distribution. The sensitivity
of water resources to climate change is assessed. The possibilities of river runoff
regulation using present and prospective water reservoirs to carry out irrigation
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works are discussed. The improved methodology for river runoff forecast is
elaborated using prolonged observation series. The disposition of snow and firn
lines for the conditions of Georgia and their dynamics are determined on the basis
of statistical analysis of air sounding and field observation results. The impact of
anthropogenic factors on the value of maximum water discharge is calculated.
Applying the theory of reliability the quantitative features of chemical composition
and properties of water in reservoirs are defined. On the basis of objective
representation of meteorological fields and distribution of parameters, the
numerical model of runoff formation is worked out. The solid and liquid discharge
is calculated for the main rivers of Georgia. Using different information sources the
frequency of snow avalanche catchments spreading is determined. The regularity
of the variation of internal moisture circulation factor in the river basin is analyzed
in relation to the height of locality and air temperature. The analysis is given of
glaciological maps, drown by Georgian scientists and placed in the “World Atlas of
Snow and Ice Resources”.

The volume is intended for experts and specialists working in the field of Land
Hydrology.

Hacrosimii Coopruk Tpyaos MHctutyTa rugpomeTeopoornd AxkaneMud Hayk ['py3un
MOCBSIIIEH TaMsiTH akaaemuka ['mBn I'emeonHoBmdya Ceanpmse. B cOopHHKE IHOMEIIEHEI
pe3yiabTaThl UCCICAOBAaHUH B 00JIACTH THAPOJIOTHH, IIPOBEACHHBIE B MOCIEIHHE TOIBI IO
€ro pyKOBOJICTBOM.

B yacTHOCTH, OXapaKkTepH30BaHbl KOJMYECTBEHHBIE IOKA3aTEeIN OCHOBHBIX HCTOYHHUKOB
BOJHBIX pecypcoB I'py3um, OCOOCHHOCTM UX pacHpefeNeHHs, IPOBEIeHa OIeHKa
YyBCTBHTEIIBHOCTh BOAHBIX PECYpPCOB IO OTHONIEHHIO K H3MEHEHHIO KIIMMarta.
PaccMOTpeHBI  BO3MOXHOCTH ~ PETyIHPOBAHUS  CTOKA PEK  CYIIECTBYIOIIUMH U
MIePCTICKTUBHBIMI HPPUTAIHOHHBIME BOJOXPAHMIHIIAMHE JUISl IPOBEIECHHST MEITHMOPATUBHBIX
pabot. Pa3zpaborana ymydmreHHas METOJMKA NPOTHO3a CTOKA PEK C yBEIMYEHHEM psifa
CTaTHCTHYECKUX JaHHBIX. B ycnoBusix I'py3um ompezeneHbl pacHoOKEeHHUs CHETOBOM M
(MPHOBOI JIMHUI M MX JUHAMHMKA Ha OCHOBE CTATHCTHYECKOTO aHAIIM3a a’pOJOTHUeCKUX
JaHHBIX W MaTepHaloB IIOJIEBBIX HaOntofeHMil. PaccunraHo BIHMsSHHE aHTPOIOTEHHOTO
(axkTopa Ha BENMYMHY MaKCHMAJIBHOTO pacxoia Bojpl. C MpUMEHEHHEM TEOpPHUH HaJIeKHOC-
TH OIIPE/IeNICHB! KOJIMYECTBEHHbBIE XapAKTEPUCTHKN XUMHIECKOTO COCTaBa M CBOUCTB BOJIBI
B BojoXpaHWIMmax. Ha ocCHOBe mNpuMeHEHUs OOBEKTUBHOTO TIIPEACTAaBICHHUS MeTe-
OpOJIOTHYECKUX TIOJIe M paclpefeleHHbIX MapaMeTpoB pa3paboTaHa YMCIEHHAs MOJENTb
(dopmupoBaHUs cTOKa. PaccunTaH TBepABI M XHUIKHUI CTOK U1 OCHOBHBIX pek I'pysmn. C
HMCIIOJIB30BAHUEM  PA3JIMYHBIX HH(bOpMa]_II/IOHHbIX UCTOYHUKOB YCTAHOBJICHA YacTOoTa
pacnpocTpaHeHus] JTaBUHOCOOpPOB. BpimonHeH aHanM3 3aKOHOMEPHOCTH HM3MEHEHHS
ko3 duIeHTa BHYTPEHHETO BIaroo0opoTa B OacceifHe peKH MO OTHOLICHHIO K BBICOTE
MECTHOCTH M TemIlepatype Bo3ayxa. JlaH aHauM3 IIBIIHUONOTHYECKUX KapT, COCTABICHHBIX
TPY3UHCKUMH HCCIIE/IOBATENISIMH, KOTOpBbIe BOILTH B «MHpPOBOH aTiac CHEKHOJIETOBBIX
pecypcoBy.

COOpHHK TpenHa3Ha4deH Uil  CHEHHalInCTOB, pabOTalomuX B OONACTH THAPOIOTHH

CyIIN.
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Academician Givi Svanidze

The offered volume of Transactions is dedicated to the memory of

outstanding scientist, one of the pioneers of stochastic Hydrology and its founder in
Georgia, Academician of the Georgian Academy of Sciences and Corresponding
Member of the Russian Academy of Sciences, Professor at the Thilisi State
University, Director of the Institute of Hydrometeorology of the Georgian
Academy of Sciences, the Honored Scientist, holder of the orders of Peoples
Friendship and Honor, the late Givi Svanidze.
Academician Givi Svanidze has passed the life full of hard work and magnificent
victories. Due to his great talent, exemplary diligence and astonishing humanism
he left unforgettable and bright memory everywhere, where he performed his
activities.

The scientific activity of Givi Svanidze mainly was concentrated on the prob-
lems of Hydrology, Hydroenergetics and Hydraulic engineering. He is the author
of 270 published scientific works, among them of 15 monographs, which deal with
the problems of river runoff regulation. The offered volume contains latest papers
by G.Svanidze.

In the 19711998 G.Svanidze chaired the Hydrology Department at the Ivane
Javakhishvili Thilisi State University and since 1976 up to end of his life he was
the Director of the Institute of Hydrometeorology. He made a great contribution to
the development of precipitation enhancement activities in Georgia. In the last year
G.Svanidze actively participated in the works, carried out on the Climate Change
problem. Under his guidance the part of Georgia’s Initial National Communication
under the UN Framework Convention on Climate Change has been prepared,
devoted to the assessment of vulnerability and adaptation of water resources. At
this period he also performed the duties of the President of Georgian Hydrological
Association and of the Advisor on Hydrology to the Permanent Representative of
Georgia to the World Meteorological Organization.

Under the guidance and consultations of G.Svanidze more than 40 theses of
Masters and Doctors of Science have been defended. He was the First
VicePresident of the Georgian Geographic Society and the Member of Geophysical
Societies of the USA and Poland.

The memory of Givi Svanidze — great scientist, exemplary colleague and emi-
nent person will remain forever in the history of Georgian science.
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AxaaeMHuK I'meu 'eneonosnuy CBanuase

[pennaraemsrii cOopHuK TpyaoB MOCBAIIEH MaMATH BBIAAIOLIETOCS YYEHOTO,
OJIHOTO M3 OCHOBOIOJIOXHHMKOB CTOXaCTUYECKOH T'MIPOJIOTUH U €€ OCHOBATels B
I'py3un, akanemuka AH I'py3un u wieHakoppecnonaenta Poceuiickoit AkageMun
HayK, npocgeccopa TOMIMCCKOrO TrOCYZapCTBEHHOTO YHHUBEPCHTETA, AWPEKTOPA
Wncturyra tugpomereoponorun AH I'pys3unm, 3acimykeHHOTO HAeATeNs HayKH,
KaBajepa opaeHoB «Jpyx061 HaponoB» u «Yectm» ['uBu ['eneonosmua Cranumze.

I'I'.CBarmaze mpomien >KU3HEHHBIH MyTh MOJHBIA HAMpPSKEHHOTO Tpyda H
Onectsimux moben. bmaromaps cBoeMy OrpoMHOMY TalaHTy, HPUMEPHOMY
TPYIOIIOOUIO U YIUBUTEILHOMY T'YMaHH3MY Be3Jie0 Iie TOJIBKO eMy IMPHXOANIOCH
paboTaTh OH OCTaBUJI He3a0BIBaEMBIC U CBETIIbIC BOCIIOMUHAHHUS.

Hayunas nesitenbHocTh ['.I.CBaHu3€ B OCHOBHOM OTpeaemsiiach mpodieMaMu
THIPOJIOTUH, THAPOIHEPTeTHKH M THApoTeXHUKHU. OH sBusgerca aBTopoM 270
onyOJINKOBaHHBIX HAay4YHBIX PaboT, B TOM uucie 15 MoHorpaduil, kacarouiuxcs
3a7a4 PEryIMPOBAHUS PEYHOTO CTOKa. B HacTosAmmi COOPHHUK BKIIOYCHBI
nociequue ctateu I'.I'.CBanumgse.

B 19711998 romax TI.I.Cammse pykoBomwin Kadeapod THAPOJIOTHH
Tounrcckoro rocyaapcTBeHHOro yHUBepcuTera uM. 1. )xaBaxumBmim, a ¢ 1976
rojia 10 KoHua cBoeil xu3Hu—MuctutyroM runpomereoponoru AH I'pysun. On
ceIrpasl OOJIBIYI0 POJNb B Pa3BUTHM PabOT 10 HCKYCCTBEHHOMY YBEJIMYEHHIO
ocaakoB B I'py3un. B mocneanme roner [.I.CBaHHA3e aKkTUBHO Y4acTBOBal B
paboTax, cBSI3aHHBIX ¢ MpoOIeMOil M3MEeHeHus KiauMara. Ilog ero pykoBOJICTBOM
ObuTa BhIMOSMHEHA YacTh [lepBoro HarmonansHoro Coobmienus ['py3un mo Pamo-
yaoi kouBeHiuu OOH o wu3MeHeHMIO KiIMMAaTa, IIOCBSIIEHHAS OLIEHKE
YSI3BUMOCTH M aJalTalldd BOJHBIX PECYpCOB OTHOCHTEIBHO OXKHIAEMOIO
n3MeHeHus kiauMata. B atu romel I'.I.CBaHMI3e BBINOJHSI TakKe OOS3aHHOCTH
[pesunenra 'maponoruueckoit acconnanyuu I'py3uu U COBETHHMKA 1O TUAPOIOTHU
MOCTOSIHHOTO npeactasutens ['py3un npu Beemupnoit Meteoponoruueckoit Opra-
HU3ALMH.

ITon pyxoBoncTBoM u KoHcynbrarcTBoM [.I.CBaHmise 3ammmeHo Oonee 40
KaH/JWIATCKUX ¥ JOKTOPCKUX jauccepranuii. OH ObUI TIEPBBIM BHUIIETIPE3UIEHTOM
I'eorpaduueckoro ObmectBa ['pysun, wieHoMm ['eopusmueckoro obmecrsa CIIA
u [lonbum.

Nwms akagemuxa ['uBu CBaHMA3e — KPYIHOTO YYEHOTO, IPUMEPHOTO KOJUIETH U
OJecTAIIero YeJI0BeKa HABEKH OCTaHEeTCS B ICTOPHHU TPY3NHCKON HAYKH.
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Vulnerabili tu and adaptation measures for water resources in Georgia./
G.Svanidze, V.Tsomaia, R.Meskhia/. Transactions of the Institute of
Hydrometeorology. 2001.V.106.p.11-29.Georg.:Summ.Georg., Eng., Russ.

Main sources of water resources of Georgia rivers, lakes, reservoirs, glaciers
and swamps are being considered, quantitative characteristics and peculiarities of
their distribution are presented.

Main characteristics of the change of water resources, their vulnerability to
climate change have been demonstrated and on the basis of the application of
hydrological models, the forecast of river water content for the years 2010, 2030
and 2075 has been presented. It has been determined that the increase of runoff by
47% is expected for the years 20102030 with regard to 1980. It has been also
pointed out that in connection with the climate change, dangerous hydrological
phenomena will occur more frequently and to mitigate their consequences a
number of water resources rational utilization measures are recommended.

VK 626.812

VYA3BUMOCTL W MEPONPUATHS MO0 aJANTANUM BOAHBIX pecypcoB I'pysum. /
Ceanmmze [I'.I'., Llomas B.II., Mecxus P.J./ C6. TpymnoB MWucruryra
rugpomereoposiorun AH I'pysun. — 2001, — 1.106. — c. 11-29. — T'py3.; pes.
I'py3.,Anr.,Pycck.

XapaKkTepHu3yoTcs OCHOBHBIE HCTOYHHKH BOJHBIX pecypcoB ['py3um pekw,
03epa, BONOXPAHWIWINA, JIGAHHKA W O0O0J0Ta, HAFOTCA KOJIMYECTBEHHBIE Xapa-
KTEPHUCTHUKU H 0COOCHHOCTH WX PacIpeIeIeHUs.

BrIsBIIEHBI OCHOBHBIE OCOOCHHOCTH W3MEHEHHUS BOIHBIX pECYpPCOB, HX
YSI3BUMOCTh 110 OTHOIICHUIO K M3MCHCHMIO KIMMara U Ha OCHOBAHHM HCIIOJIb-
30BaHMs JETCPMHHACTHYCCKUX, KOHIICMTYAIBHBIX U TeorpadoruapoIOrHIeCKIX
Mojielielt TaeTcsl MPOTHO3 BOJHOCTU peK Ha mporroszupyembie 2010, 2030 u 2075
TOJIBI.

VYcranosneHo, uto B 2010 2030 romax oxumaercst yBenudeHne cToka Ha 4 7%
1o otHomeHuo K 1980 r. OTMedaeTcs TakKe, YTO B CBSI3U C M3MCHCHUEM KJIMMaTa
OyleT MMETh MECTO YBEJIMYCHHE YaCTOTHI OMACHBIX THIPOJIOTHYCCKUX SBICHHU.
JJis cMATYeHUs IOCIECTBHIA 3TUX SBICHUU PECKOMEHIOBAH PSIJi MEPONPUATHHA 110
PalMOHAIFHOMY HCIIOIB30BaHUIO BOAHEIX pecypcoB.Puc.2,1a6.2,mur. 1.
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Volumes of water supply and water consumption are compared for the projected
level of irrigation development in the main river basins of Eastern Georgia.
Possible volumes of irrigation water deficit are estimated along with feasible ways
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investigated rivers by existing irrigation reservoirs, and those to be constructed in
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I'py3un. /Cpammmze [I'.I'., UYwmkBamme I.JI/ C6. Tpymos HnctutyTa
rugapomereopoiorun AH I'pysun. — 2001. — 1.106. — ¢.30-37. — I'pys.; pes.
I'py3.,Anr.,Pycck.

Ha ocHoBe comocraBieHHs 00BEMOB BOJOOOECIEUEHHS M BOJOIOTPEOICHHS
JUIS IEPCHIEKTHBHOTO YPOBHS Pa3BUTHS OPOIICHUS B OCHOBHBIX PEUHBIX OacceifHax
BocTouHoii ['py3un orieHeHB! BO3MOKHBIE 00BEMBI JIEHUIIUTA OPOCUTETHHOMN BOJBI
Y BO3MOXKHOCTH MOKPBITHS TUX JSHHULIUTOB IIyTEM PEryJIHpPOBaHHsI PEYHOTO CTOKA
B OacceifHax uCCIEQyeMbIX pEK CyNIECTBYIOIIMMH UM HaMe4aeMbIMH Ha
MIePCIIEKTHBY UPPUTallMOHHBIMH BOJOXpaHmIMImamy. Jint.8.
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UDC 556.16

Renovation of forecasts for river runoff under conditions of reduced
information./ Ts.Basilashvili, G.Tsomaia /. Transactions of the Institute of
Hydrometeorology. 2001.V.106.p.38-47.Georg.:Summ.Georg., Eng., Russ.

At present the hydrological information network has been sharply reduced.
That is the reason why it has the urgent importance to renew river flow forecast
worked out earlier.

In the 70s the prognosis of the river flow of the rivers Kvirila and Khanistskali
were based on the information, obtained from 10 meteorological stations. At
present for the purpose of forecasting we have to use the data of only 2 stations
located in neighbouring basins.

Increasing the statistical data by 20 years and the use of advanced methods for
working out forecasts ensured their reliability.Fig.1,Tab.2,Ref.6.

YK 556.16

OOHoOBJIeHHEe TIPOTrHO30B CTOKa PpPeK B  YCIOBMAX  COKPAIEeHHOH
uHpopmammonHoii ceru. /bacwmammsmam I1.3.Ilomas I'.B./ C6. Tpynos
Wucruryra rugpomereoposorun AH I'pyzun. — 2001, — 1.106. — ¢.38-47. — I'py3.;
pes. I'py3.,Anr.,Pycck.

Ha ceromgust pe3ko cokparmiack HHOOPMAIMOHHAST THAPOMETEOPOIOTHIECKAs
cetb. B cBs3W ¢ >THM HEoO0X0AMMO OOHOBHTH paHee pa3paboTaHHBIE HMPOTHO3HI
CTOKa pEK.

B 70x rozmax nporuoss croka pek Kpupnina u XaHucikany ObUIM OCHOBaHbI Ha
nHdopmanmu 10 mMereoposorndecknx MyHKTOB. CeromHst Ui NPOTHO3UPOBAHUS
BBIHYKJICHBl HCIIONIB30BaTh JAHHBIE TONBKO 2X METEOCTaHLUH COCETHHMX
GaccelfHOB.

VBenuueHue CTaTUCTUYECKHX JaHHbIX Ha 20 J1etr u NpUMEHEHHE
YCOBEPIIEHCTBOBAHHOIO METOJa IIPOrHO3a oOecredmio MoiaydeHue Oolee
HAJICXKHBIX pe3ynbraToB. Puc.1,1ab.2,1ut.6.
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30REMBIBIMGMRMB00L 06LBOBIBOL IB(MBIB0, BMB0 Ne 106, 2001
TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL.#106, 2001
TPYAbl UHCTUTYTA TMAPOMETEOPOJIOIMA , TOM N2 106, 2001

YAK 551.482.215:551.500
H.H.beramumsunu, K. A.TaBaptkunaaze,H.A.beranumsunu
OIIEHKA BEKOBBIX U3MEHEHUI MUKPOKJIMMATA U CTOKA
JJIs1 HEKOTOPBIX BOJJOCBOPOB PEK I'PY3UHU

Ilo coBpeMeHHBIM MPEACTaBICHUSAM NPOHUCXOJIICE B HACTOSIIEE BpeMs
N3MECHEHHE TJIOOAIBPHOTO KIMMaTa CBS3aHO C HapyIICHHEM pPaBHOBECHOTO
COCTOSTHHSI 3HEPreTHYECKOTO OallaHca B CHCTeME «aTMoc(epa — IMOACTHIIArOmast
MOBEPXHOCTh — ruzapochepa». IIpuumHON 3TOrO MOryT OBITH BO3pacTaHue co-
JepkaHus B aTMoc(epe «IapHUKOBBIX Ta30BY», YBEIWYECHHE KOHIICHTPAIWU a3-
pozosiei, TpaHchoOpMaIy IMOJICTHIAIOIICH MTOBEPXHOCTH, BBI3BIBAIOIIAS H3Me-
HeHue anboeno u ap. Ha GoHe oTMeueHHOTo I100aTbHOTO MOTEIUICHUS H3MCHEHUE
PErMOHAIBHOIO KJIMMAaTa MOXKET UMETh HEOJNHOPOAHBIN xapakrep. I[lo Buaumomy,
MecTHble  (u3uKoreorpadMueckue YCIOBHS, XapakTep Me3o U MHKpO-
LUPKYJSIIMOHHBIX MPOLIECCOB, OCOOGHHOCTH DaJMAllMOHHOrO 0OajaHca TOpHOW
TEPPUTOPUH U Ipyrue GpakTopbl ABUIKCH NPUYNHON YMEPEHHOTO MOXOJIOaHuUs Ha
Tepputopun 3anaaHoi I'py3un u  noterieHus B Bocrounoii ['py3uu B TeueHue
nociennero cronerus [1]. Ilpum sTomM Biarocomepkanme aTMocepbl Ha Tep-
puropnu ['py3un MecTaMu WM YBEJIIMUUBAETCSI, HITH OCTAETCsl HEM3MEHHBIM [2].

[Tuxi BmaroobopoTa B cucTeMe «arMocdepa — MOACTHIAIONIAs TOBEPXHOCTE
BKJIIOYaeT TIIPEBpalieHHEe BOJSHOTO Mapa II0 CXEeMe: BJIArocoliepkaHne —
00JTaYHOCTh — OCAJKM — MCHAapeHne — CTOK. Tak Kak 00JavyHOCTh, OCAaJKU U HC-
MIapeHne CYIIECTBEHHO 3aBHCAT OT PEKUMOB TEMIIEPATyphl M BIAXKHOCTH B aT-
Moccbepe, TO MX U3MCHCHUA MOTYT OKa3aTb 3HAYUTCIIbHOC BJIIUAHUC U Ha BJIaro-
o00opot. ITlo3TOMY MpencTaBiIsSCT 3HAYUTCIBHBIA HHTEPEC H3YyUCHHE BIIHSIHUS
0COOEHHOCTEH HM3MEHEHHs PEerMOHAJBHOTO KJIMMaTa Ha BOJIHBIN Oamanc u dop-
MHPOBaHHE CTOKA peK B ['py3un.

B macrosmieit paboTe BBITIOJIHEHBI HCCIEIOBAHMS BIUSHHUS OCOOEHHOCTEH
BEKOBOTO W3MEHEHMs NOJIEH TeMIIepaTypbl W BJIQXHOCTH Ha IIpOLECC Bia-
roo0opoTa B JIByX THITMYHBIX BOJOCOOPHBIX OacceiiHax I py3uH, pacnosoKeHHBIX,
COOTBETCTBEHHO, B 30Hax mnoxonoxanus (p.Cynca, 3anagnas I'pysust) u
norerienust (p.Xpamu, Bocrounas I'py3us).

Jnst OLIeHKH W3MEHEHMsI COCTABILIONIMX BJIAroo0opoTa OBIIIM MCIOJIE30BaHEI
(akTH4ecKue psabl THAPOMETEOPOJIOTHYECKMX HAONIOACHUH Ha CTaHLOUSIX U
II0CTaX, PAcIoJIOKEHHBIX HAa TEPPUTOPHUAX yKa3aHHBIX BOZocOopoB. Obmiee yncio
MMyHKTOB HaOI0eHni coctaBmio mopsaka 10 B kaxaom u3 6acceitHoB. OaHaxo,
OIICHKA U3MCHCHUA MUKPOKJIMMATa BBIMIOJHEHA 110 JaHHBIM HanOoiee JUINTCIBbHBIX
psAnoB HaOmIOAeHU MeTeocTaHIMi AHaceynu, Anana, baxmapo, [labnalluxe u
IlIpoma — B Oaccetine p.Cymca u myHkToB bomaucu, JImanucu, Terpullkapo,
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Mapueymn wu Ilanika — B OacceiiHe p.Xpamu. Bennuuabl W3MEHEHUS
METEO3JIEMEHTOB YCTAaHOBJICHBI C IOMOIIBIO JIMHEHHOM ammpoOKCHMAaIMd HX
BPEMEHHBIX PSANOB. B wacTHOCTH, pH pacdeTe M3MEHEHUs TEMIIEpATyphl BO3AyXa,
YIPYTOCTH BOJSHOTO Iapa W OTHOCHUTENBHOW BIAKHOCTH OBUIM HCIHONB30BAHBI
cpenHeMecsuHble qaHHbIe 3a 90 net (19061995), a qyig TeMneparypsl IOBEPXHOCTU
MOYBBI — S6yeTHHe aMmupudeckue psaabl (19361991). OOHapyxeHO, YTO CpeHee
€KEeroJJHOe YMEHBIIEHHE TeMIIepaTyphl Bo3ayxa B Oacceitne p.Cyrica cocTaBuiio —
0,0022°C/ron, a ymeHburenne Temneparypsl moussl — 0,033°C/rox. B Gacceiine
p.Xpamu U3MEHEHHE TeMIIepaTyphsl BO3AyXa MIPOUCXOIUT C OOJIbIIEH CKOPOCTBIO —
CPEIHEr0JJOBOE YBEIMUYEHHUE 3/1€Ch PABHO 0,0058°C/ron, a CpEeIHUN MPHUPOCT
TEMIIEpaTypbl MOBEPXHOCTHU MTOYBBI COCTABUJI BETUUHUHY 0,0034°C/rox. Vi3menenue
BJarocoaepanusi arMocdepbl B 000omx OacceiiHaX NPUMEPHO OIHO U TOXE —
HaOmoaeTcss He3HAUYNTENbHOE YBEIMUCHNE YIIPYTOCTH BOISHOTO 1apa B CPEIHEM
na 0,00320,0034 m06/roz, oTHOCUTEILHOH BiaakHOCTH — Ha 0,010,02%/rom.

Kak 310 OBUTO OTMEYEHO BHINIE, NIPU OLEHKE W3MEHEHHWH OCHOBHBIX Me-
TEOPOJIOTHYECKUX 3JEMEHTOB, XapaKTePU3YIOIIUX PErHOHAIBHBIN KIMMAaTH4eCKHH
pPEeXKUM M €ro H3MEHeHHe, ObUIM Hcnoib3oBaHBl 90 u 56 JeTHHE NepHOABI.
[TosTOoMy, HE0OXOIMMO OBLIO PacCMOTPETh, Kak COMIACYIOTCS CPaBHHUTENBHO
KOPOTKHE MEepUOJbl U3MEHEHHS KIMMaTa C JOJTONePUOTHBIMU M3MeHeHHsMU. C
9TON IEeNbl0 OBUIM PAacCUUTaHBl CpelHEMECAYHbIE aHOMAJIUH TEeMIIEpaTyphl BO3-
JyXa JUls JByX IMYHKTOB HaOJoieHui — AHaceynu U [IMaHKCH 110 TpeM IepHoiam:
19061995, 19361991 u 19541991 rr. OneHka aHOMa Ui IMOKa3aia, YTO U3MESHCHHIE
TEMIIEPAaTYpHOTO TIOJII TI0 BCEM IepHUoAaM B 0O0EMX IyHKTax HaOJIoIeHni
MIPOUCXOIUT HACHTHYHO. ORHAKO, B TOCIEAHUI MEPHOA BEIUYMHA H3MEHEHHS
yBenmuuBaeTca: B OacceliHe p.Cymca — B CTOpOHY MHOXOJIOJaHus, B OacceifHe
p-XpaMu — B CTOPOHY TTOTEIUICHHS.

BecbMa cBO€OOpa3HO IPOMCXOJUT W3MEHEHHE PACCMOTPEHHBIX METE0-
3JIEMEHTOB I10 OTIENbHBIM MecsinaM. Ha puc.] mpencTaBieHsl THCTOTpaMMBbI 3THX
n3MeHeHud. CorylacHO JaHHBIX pHUc.l(a), mpolecc MoxXoaoJaHus Ha TEPPUTOPHU
Oacceiina p.Cyrca Hanboliee 3aMeTeH B HOSIOPE M OH XapaKTepU3yeTcs BEIUYMHON
—0,013°C/rox. B Gacceiie p.XpaMmu MOTEIUICHHE OTMEYACTCS BO BCE MECSLb, B
OCOOCHHOCTH B SHBape, ampeile M Mae, KOrjJa CpPeZHEr0J0BOE YBEIMUYCHHE
TEMIIEPATypbl BO3AYyXa IIPEBBILIACT BEIUYHUHY 0,01°C/rox.  Ocobo cienyeT
OTMETUTH (DAKT ITOBCEMECTHOTO IMOTEIUICHUS B arpene, XapakTepHOro Ui Bcel
TEPPUTOPHUN peciyOnuKu. B 3TOT Mecsu cpeqHeronoBoe yBEJIMUCHHE TeMmIlepa-
Typsl U B 3anagHoi ['pysun, u 8 Boctounoii I'py3un gqocturaer MakcuMmymMa.

Kapruna wu3MeHeHUs TeMIlepaTypbl IIOACTHIIAIONIEH ITOBEPXHOCTH Kap-
JVHAIBHO OTJIMYAeTCs OT paclpelelieHUus] W3MEHEHHs TEeMIIEpaTyphl BO3IyXa
(cm.puc 1(6)). B bacceiine p.Cymnca B TedeHHE BCEro rojaa M, B OCOOCHHOCTH B
XOJIOMHBIA TepHoJ, HaOIromaeTcss pe3Koe MOHIDKEHHE TeMIIepaTyphl MOBEPXHO-
crHoro ciost mousbl 1o —0,06°C/ron (siHBapb, Maii u nekaGps). B Gacceiine
p.XpamH TakKe OTMEYAeTCsl MOXOJIOJAHUE MOYBBI, KPOME MapTa, anpels, HIoNsl U
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centsiOpst. OJHAKO, B OTMEUEHHbIE MECSIIbI OOJIbIINE MOJI0KUTEIbHbBIE aHOMAJINH,
B 0COOEHHOCTH B ampeie (0,063°C/rox) u B ceHTaope (0,071°C/ropx), OTIPEACTISIOT
00IIyI0 CPEeTHETOOBYIO TMOJOKHUTEIBHYIO TEHICHIMIO B TEMIIEPATYPHOM IIOJIE
MOACTUJIAIOIIEH TOBEPXHOCTH.
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P, | Cpaamesecsnnie AHOMRIMN TEMRSPATYPIM BOAZYXS (B), TeMieparypw
ROBCPXIOCTI Novmed (6), ynpyrocrs soaMuoro  mapa (B) Mo OrHOCHTE MO
REERHOCTH (1) & Gaccefinax p. Cynca (1) w p. Xpamu (2)

Cornacuo puc.1(B) u (T), Ha KOTOPBIX MPEICTABICHBI M3MEHEHUS yIPYTOCTH
BOJISHOTO Iapa ¥ OTHOCHTENIbHOI BJI&)KHOCTH, AaHOMAJMU CpPEJIHEMECSUHBIX
BEJIMYMH TMOJIOKUTEIBbHBl B TEUEHHWE BCEro roja, KpoMme Mas. B a3ToT Mmecsi
OTMEUYEHO YMEHBIIEHHE YIPYrOCTH BOJISHOrO napa B oboux Oacceiinax. Iloso-
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XKHUTEIbHAs TEHACHIUS ITIOJIS BIAXXHOCTH 0CO0O BHIPAKCHA B MIOJCABIYCTE U B
Gacceitae p.Xpamu coctapisiet BenmunHy 10 0,01 M6/rom u 0,06 %/rox.

N3yyenne M3MEHEHNST H3MEPSEMbIX BEIMYNH XapaKTEPUCTHK BIaroodopora —
OCagKOB WM CTOKa, OBLJIO BHIMONHEHO: a) B OacceifHe p.Cymca mo maHHBIM 4X
METEOIYHKTOB baxmapo, UYoxataypu, XwunucraBu, AHaceynu U 4x
ruJpoMeTpudeckux nocros baxmapo, Yoxaraypu, Xunucrasu, Ksenabaxsu; 0) B
OacceitHe p.Xpamu — Takke 10 JaHHBIM 4X METCONMyHKTOB bomnucu, Imanucy,
anka, CamiBepucu Mo nmoxasaHusM 4x rufposiorudeckux nocros Camusepucy,
Harercaunn, Epuxunuca u beliykyail. BpeMeHHBIE psabl OCAaIKOB U CTOKa
co0oTBeTCTBYIOT 46metHemy mepuoay 19411987 rr. OTcyTcTByOImUE 3IEMEHTHI
9THX PSIOB OBUIN BOCCTAHOBJIECHBI O KOPPEISAMOHHBIM MOJISIM OCaJIKOB U CTOKA C
UCTIONIb30BAaHMEM METOJa PAa3JIOKECHUS CIy4alHOH (YHKIMH B MHOTOMEPHOM
MPOCTPAHCTBE IO €CTECTBEHHBIM OpPTOTOHAJIBHBIM Bekropam [1, 3, 4].
Koappunnent xoppensnun Mexay TOZOBBIMH HOPMaMH OCAIKOB JJISI CTaHILUH,
pacmonoxxkeHHBIX B OacceitHe p.Cymica, okasancs B mpemenax 0,550,86, a mis
MyHKTOB B Oacceiine p.Xpamu B unTepBajie 0,610,85. Koaddunuent koppeasuaun
MEXIY CPEIHEr0JIOBBIMU BEIMYMHAMHE CTOKa pek Oacceitna p.Cyrmca konebiercs B
mpenenax 0,310,53, mms pek Oacceiina p.Xpamu — 0,300,72. TouHocTb
BOCCTAQHOBJICHHUSI OTCYTCTBYIOIIMX 3HAYCHUH B pAJaxX OCAJAKOB COCTAaBMIA OKOJIO
7080%, B psimax ctoka — 6070%.

V3MeHeHHs 0CaIkOB M CTOKa B pacCMOTpeHHbIH nepuon 19411987 rr, Takke,
KaK /s BEJMYMH TEeMIIEpaTypbl M BIAXHOCTH, OBUIM aNIPOKCHMUPOBAHBI
JIMHEHHBIM 3aKOHOM, S3MIHMpHYECKHe KOA(PQUIMEHTHI KOTOPOTO ONpEeIsuIICh
METO/IOM HaMMEHBUINX KBajaparoB. Ha puc.2 u 3 mpeacTaBieHbl, COOTBETCTBEHHO,
MHOTOJICTHHE KOJICOAHHS OCaJKOB M CTOKa, JIMHEWHBIC TPEHAbl MX M3MEeHeHus. B
Gacceiine p.Cynca arMocdepHbIe 0CafKi IPUMEPHO OJMHAKOBO YMEHBIIAIOTCS T10
Bceil Tepputopud B mpenenax 410 MM/TOJ, YTO COCTaBJISE€T OT TOJOBON CYMMBI
0,20,6% B rom. 3a 47 ner MakcMManabHOE yMEHBIIEHHE OCAJAKOB B OacceiiHe
Habroanocs Ha craHnMK XuauctaBu — 450 MM, a MUHEMaJIbHOE B AHaceyiIHu —
170 mm. Takum obOpazom, moxonojanue B OacceliHe p.Cymca COMpPOBOXKIAETCS
3aMEeTHBIM YMEHBIIICHHEM OCaJIKOB Ha BogocOope.

W3menenne ocaakoB B OacceifHe p.XpaMu HOCHT HEOTHOPOAHBIH XapakTep U
MIPOMCXOJUT MEHEEe MHTEHCHUBHO, yeM B Oacceitne p.Cyrca. B HikHel n cpenneit
yactu OaccellHa OTMEYaeTCsl YMEHBIICHHE ocaakoB B mpenenax 0,52,3 mm/ron
(mopsinka 0,10,4% oT romoBoii cyMMEI B TOJT). B BepX0oBbsiX OacceifHa TCHICHIUS
MEHSIET 3HaK U 3/IeCh YBEJIMUCHHUE 0CaIKOB 3a 47 JeT cocrasisieT boinee, uem 70 MM
(0,2%/ron). Ilpm TEeppUTOPHATIBHOM YCPEJHEHHUM W3MEHEHHE OCaJKOB Ha
BojocOope siBisieTcs HezHaunTenbHbIM (0,68MM/Ton mwim —0,1%/roxm).

B Gacceitne p.Cymca HensMeHHBII cTOK B BepxHell (baxmapo) m B cpemHeit
(KBemabaxBm) ee wacTu, Taxke, HE3HAUNTEIbHOE YMEHBIICHHE B HIDKHEH 4acTu
(Yoxataypu, —0,001 m*/c B rox mmm —0,1% oT HOpMBI B TOx) aOGCOMIOTHO He
COTJIACYFOTCS C JAHHBIMU THAPOMETPUIECKOTO CTBOPA B XUIUCTABH, A€ OTMEIECHO
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JIOBOJIGHO 3aMeTHOE yBemnmdeHne ctoka go 0,2 M/c B rog win mopsagka 1% or
HOpMHI B Tof. Tem Oornee 3TOT (akT SBIAETCA YIOMBHUTEIBHBIM, TaK KakK ITYHKTHI
Yoxaraypu, Xuaucrasu u KeenabaxBu, Haxonsuiyecss Ha paBHUHONW MECTHOCTH,
CPaBHUTENBHO OJNM3KO PACIIONIOKEHBI APYT OT Apyra. Ecim make MCKIIOYUTH W3
aHaln3a JaHHBIC CTBOpA XHUIUCTAaBH, TO HEU3MEHHBII CTOK B Oacceiine p.Cyrca,
BCC PAaBHO HAXOMUTCSA B HECOOTBETCTBHH CO 3HAYHMTEIBHBIM YMCHBIICHUEM
0CaJIKOB Ha BojocOope.

300 N N WA M

1840 1950 1860 1870 1980 1980
PrcZ Mioroterime soscdiiit ocamon i ux ntielmve rpeian » Seccaiiinx p. Cynca
() crma Lhaoupo, 2 Yoxaraypn, 3 Xamczanm, 4ANacey P Xpass «;vi
crmn Lhommen, 2 beanmcn, 3o, 4 ( AMESC]
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B Gaccetine p.Xpamu cTOK Takxke (GaKTHISCKH HE U3MEHSIETCS, €r0 HEKOTOPOe
YMCHBIICHHE OTMEYECHO TOJBKO IO JaHHBIM IocTa JlarercaymH W COCTaBISET
nopsazxa —0,1 m%c B rox umi —0,6% OT HOPMBI B 0. B 5TOM cllydae MOCTOSHHbI#H
CTOK B OacceffHe B OCHOBHOM COOTBETCTBYET HEH3MEHHOH CyMMe OCaJIKOB,
BBIMAIAIOIINX Ha BoJocOope.

Brula mpennpuHATa MOMBITKA ONPEAECIUTh 3aBUCUMOCTH MEXIY OCaJKaMU U
CTOKOM B KaXXIOM M3 HcCCIeqyeMbIX OacceiHOB. Jlist aToro ObUIM OTOOpaHBI
nyHkTel Yoxataypu (p.Cymca) nu CamueBpucu (p.Xpamu), s KOTOPBIX UMEIHCh
HauOoJIee TOJIHBIC JaHHBIC HAOIIOJCHUN MO OCagKaM M CTOKY 3a mepuon 194187
rr. Cratuctideckuii aHamm3 OBUT BBIIONHEH Ui OCPEAHEHHBIX 3HAYCHUHN
3JIEMEHTOB B 4X BpeMEHHbIX UHTepBanax 194152, 195364, 196576 u 197787 rr. Bo
MHOTHX CITydasX OTMEUEHO HapylIeHWe CHHXPOHHOCTH I OacceifHa p. Cyrca.
Benmaunel k03 GUIHEHTOB KOppenanuu coctaBmwny: . Yoxataypu 1=0.1; ms m.
Camuespucu r=0.60.7.

Jiis HaXO0XKIICHUS aHATMTHICCKOH 3aBHCHMOCTH MEXIY OCAJAKAMHU M CTOKOM
OBUTH COCTaBJICHBI MHOYKECTBA T1ap MECSYHBIX CYMM OCa/IKOB M COOTBETCTBYIOIIUX
CpeHEMEeCsYHbIX 3HaueHHd croka. OOlmee 4uCiIO map s KaKAOTro IyHKTa
HaOMoeHUH cocTaBmiIo 564, N3 KOTOPBIX ObLIIM 00pa3oBaHbl 12 MOJMHOMXKECTB MO
IIPU3HAKY YBEJIMYCHHUS MECSUHBIX CyMM ocangkoB. Ha puc.4 maHbl pe3ynbTaThl
pacyeToB B BHUIE TIpadUyuEcKOil 3aBUCHMOCTH MEXAY 3HAUCHHUSIMH MECSUYHBIX
OCAagKOB M  COOTBETCTBYIOIIETO CPEIHEMECAYHOTO CTOKAa. OTH 3aBHCHMOCTH
aNMPOKCHMHUPOBAHEI aHATUTUICCKUMHE BBIPAKCHUSMH THIIA

R=A+BP+CP’,
rae P u R, kak u mpexze, ocagku (MM) U CTOK (M%), a A, BuC— SMIHUPUYCCKHUE
KOX((UIMEHTHI, YUCIIOBBIC 3HAYCHUS KOTOPHIX OBUIM PACCYUTAHBI METOIOM
HAaMMEHBIIINX KBaApaToB. J[7s yKa3aHHBIX MYHKTOB HAONIOICHUN KO3(PPHUIIMESHTHI
paBHBI:

Koadpdumments! [TyHkTh! HaOMIO1EHMIH A B C
. Yoxataypu 15.57 0.0406 0.00012
. CaMueBpucH 0.30 0.0190 0.00011

Takum 00pa3oM, MO SMIUPUYECKHM JaHHBIM BeChbMa 3aTPYAHEHO
YCTAHOBIICHUE B3aMMOCBSI3H MEXYy BEKOBBIMH H3MEHEHHSIMH PACCMOTPEHHBIX
XapaKTEPUCTUK MHUKPOKIMMATa M CTOKa Ha BogocOope. [IpuuuHOMi 3TOrO0 MOryT
SIBJIATCSL OH_II/I6KI/I n TOrp€urHOCTH H3MepeHHﬁ, Majiasgs BEJIMYMHA BEKOBBIX
U3MEHEHU N MHUKpOKJIMMATaT MW CTOKa, KOTOpas BO MHOIHUX ClydasaxX MCHBIIEC
€CTECTBEHHOI M3MEHYHMBOCTH DJIEMEHTA. HOSTOMy, O9TU U3MCHCHHA OOJIKHBI 6BITB
CTaTUCTUYCCKU OICHCHBI Ha 3aJJaHHOM YPOBHE 3HAYUMOCTH. l];J'[H pemICHUuA XKE
3a1a49n 06 YCTaHOBJICHUU CBA3U MEXKAY BCEKOBBIMU H3MCHCHUAMHU DJJICMCHTOB
MOXeT OBITh TPHBICUCHA, HANPUMEp, MaTeMaTHueckas MOjeib (OpMHUpPOBaAHUS
CTOKa Ha BojocOope.
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UDC 551.482.215:551.500
Assessment of secular variation of climate and runoff for some river watersheds in
Georgia./ Begalishvili N.N., Tavartkiladze K.A., Begalishvili N.A./.
Transactions of the Institute of Hydrometeorology. 2001.V.106.p.48-57.
Russ.:Summ.Georg., Eng., Russ.

Quantitative assessment is performed of secular variations of air and soil tem-
peratures, water vapor density and relative humidity, precipitation and river runoff
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for two typical watersheds, located in the regions of cooling (R.Supsa, Western
Georgia) and warming (R.Khrami, Eastern Georgia). Values of variation of mete-
orological elements and runoff are defined by linear trends approximating
multiyear fluctuation of empyrical series’ characteristics for the period of
19061995. It has been revealed that in the basin of R.Supsa the secular decrease of
air and soil temperature is going on the background of permanent moisture content
of the atmosphere and some reduction of precipitation, and is not accompanied by
the change in river runoff. In the basin of R.Khrami the increase of air and soil
temperature is detected at the constant values of atmospheric moisture content,
precipitation and runoff.Fig.4,Tab.1,Ref.4.

YAKS551.482.215:551.500

OueHKa BEKOBBIX N3MEHEHHH MUKPOKIMMATA U CTOKA VIl HEKOTOPBIX BOZOCOOPOB
pek I'pyszun./ Berammmsuaun H.H., Tapaprkuiaanze K.A., beramumsuian H.A.
/.C6. TpynoB Uncruryra ruapomereoposorun AH I'py3uun. — 2001. — 1.106. —
¢.48-57. —Pycck.; pe3. I'py3.,Anr.,Pycck.

BrimonHeHa KOJMMUYECTBEHHAs OIGHKAa BEKOBBIX H3MEHEHHH TemIeparyp
BO3IyXa M IOYBBI, YHPYTrOCTH BOISHOTO Iapa M OTHOCHUTENBHOW BIIaXHOCTH,
0CaZKOB M CTOKa JUIsl JIByX THUIHMYHBIX BOJOCOOPOB pEK, PACIOJIOKEHHBIX B
peruoHax noxosonanus (p.Cymca, 3anannas I'py3us) m noreruieHus (p.Xpamu,
Boctounas ['py3us). BennumHbl uU3MEHEHHH MeTeomapaMeTpoB M CTOKa
ompeleNieHbl  IIOCTPOCHHWEM  JIMHEWHBIX  TPEHJIOB,  allpPOKCHUMHPYIOMINX
MHOTOJIETHHE KOJICOAHHSI CPEHEMECSUHBIX XapaKTePUCTHUK 3MIUPHUECKUAX PSIOB
3a mepuox 19061995 rr. O6HapyxeHo, uTo B OacceiiHe p.Cymca BEKOBOE MOHH-
KEHHE TeMIlepaTyp BO3JyXa W IIOYBBI IIPOMCXOAWT Ha (OHE MOCTOSHHOTO
BJIArocoepXaHusi arMocdepsl M HEKOTOPOTO YMEHBIICHHS OCaJKOB W HE
COTPOBOXKIAETCS HW3MEHEHHEM BEJIMYMHBI CcTOoKa. B OacceiiHe p.Xpamu
yYBEIMUEHHE TEMIIepaTyp BO3AyXa M TOYBBl OTMEYaeTCsl NpH HEHM3MEHHBIX
BEJIMYMHAX BJIAr0COAEpIKaHus atMochepbl, 0CaakoB u croka.Puc.4,1ad.1,mur.4.
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UDC 551

Current state and dynamics of firn and snow lines in Georgia. /R.Gobejishvili,
N.Tsertvadze/. Transactions of the Institute of Hydrometeorology.
2001.V.106.p.58-66Georg.:Summ.Georg., Eng., Russ.

Current state and dynamics of the firn and snow lines are estimated on the basis
of topographic maps of different periods, aerial mapping and aerological data of
Eurasian continent as well as the field observations carried out in 1969 and literary
sources. The mean height of snow line in the Western Kavkasioni is 3090 m, while
in the East Kavkasioni it is 3500 m. The firn line rose for about 200 m during the
last 100 years (2 m per year). The height of snow line (0°C isotherm of
July,August) in the West Kavkasioni is 41004200 m, in the Central Kavkasioni
42004400 m, and in the Eest Kavkasioni 44004500 m. The firn and snow lines are
rising from west to east, that is conditioned by sublatitudinal position of the
Kavkasioni Ridge. Fig.1,Tab.2,Ref.14.

YK 551

CoBpeMeHHOE TOJI0OKeHHWE W JMHAMHKA CHeropoii M (upHOBOH JuUHMI B
I'py3uun. /TobemxumBmwin P.I'., Ilepusamse H.B/ C6. Tpymor MHuctutyTa
rugpomereoposiorun AH I'pysun. — 2001. — 1.106. — ¢.58-66. — I'pys.; pes.
I'py3.,Anr.,Pycck.

B I'py3un coBpeMeHHOE OJI0KEHUE U THHAMHKA (QUPHOBOW U CHETOBOH JIMHUIMA
YCTaHOBIICHA HAa  OCHOBE  pa3HOBPEMCHHBIX  TONOIpaUIeCKHUX  Kapr,
AIPOKOCMHUYECKUX CHEMOK, a3POJIOTHIECKUX NaHHBIX EBpoa3smaTckoro KOHTHHEHTA
U JUTEPATypPHBIX HCTOYHUKOB, a TaKXKE C TIOMOIIHIO HETIOCPEACTBEHHBIX ITOJIEBBIX
HabOmoxeHuit B 1969 r. Ha 3anamHom KaBkasze ¢upHOBas JNHHHS HaXOIUTCS Ha
Beicote 3090 M, a Ha Boctounom Kamkaze 3500 m. 3a mocieanuwe 100 ner
(upHOBast JIMHKS NOBBICKIIACh B cpenHeM Ha 200 M (2 m/rox).

Cueropas ymHus (0°C u3oTepma, HiOnbaBryct) Ha 3anagHom Kabkase
pacnonoxxeHa Ha Boicote 41004200 M, Ha [lentpansaom KaBkaze 42004400 M, a Ha
Boctounom Kagkaze 44004500 m.

[Tonoxxenne GUPHOBOW W CHETOBOW JIMHUH C 3amajga Ha BOCTOK TMOBBIIIAETCS,
YTO HApSAAy C JAPYrUMH (akTOpamH, BBI3BAHO CYOIIMPOTHBIM DPAaCIOJIOKEHUEM
Kagkasckoro xpedta. Puc.1,126.2,1111.14.
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TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL.#106, 2001
TPYAbl UHCTUTYTA TMAPOMETEOPOJIOIMA , TOM N2 106, 2001
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3oMdgB@ols doibgomo 360dgbgarmdgdols holidom dogomgdbm

0.15
o, = 14702230V o 0 o177 g,
22301 3450

9:0. 1922 Feools 25 o]@mddgdl gogamoeo (yomdmgo@mobols {yanols
3odbodogma@o bodxo I JHmsobmob ymeoms 2177 33/§0.

09 gobodagdbemgdn  bmgy. sendobosbmob 1%05b0  gbdbggerymaols
Fyeol doJlodsga@o bodxon 1570 /¢ (segdaml dmbmadsgoowosb
[2]), dogo@gdm

Qm:=1570[223OJMEx3450 = 2246 /%3
2230\ 3450

50 lgdmdl Fymol badxol GgoydEool gm@dgems, Gmdgmoi gdys-
690> FoOFHMm  ghm  30MIgHOL  IhsgoTemoyd  Lodgommm  Fanoy®
Fyeol bo@xL6m®ddsl (Qo); I Jamsololsmgol ogo Vgewpgbl 135 8%/§3
[2]. godmbomgegen  ge@dygasl, s@hggel go@dgmsms Lol gdowsb
[2] 08 dgdmbgggolomgol, Gm@Es (yomdgdzdgdo >9bol Lodygs@m Lo-
oy M<2000 3 ©s hodmbowgboll bm@ds Qo> 50 3%/73, oJgl gdwgao
Lobg

Q=K Qu=27,36°2 0, )
Lbowo K Qp=27. 3e0002Q0 o 6333@01) ®obgos. go@adymols mobobdow
Q(()—273e°W2”5135 2801 3/

ofgeb, 0dogg 3o@mbgdolomgol, 1%o05bo ‘3%&)”3633@3(*)(3015 Tyeool
doJbodsgg@o bodyxol Jobowgde as3m0ygbgds gosedygebo gmggoo-
960 K=0.7 [2], 35Tob dglodsdolo Fyarols dsjlodsaydo ko(ﬁxo 0J6gds

Q1% =0.7Quq=0.7x 2801 = 1961 3%/{9 .

Qo@dgas (5)ol Lobfmeag dgdmFagdgmo 0dbs bmeg. sandsbsls 33gmo-

Lomgols Qo =101 3%/§9. 35T0b
Qug =27.3 1% %101 = 2261 3/§9 .
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boam Qpu, = 0.7 . 2261=1583 33§ wogdmbgs LEHs@olGogn@o Jgmm-
©00 Jowgdgm Ygogal 1570 33, o0 ol Gremdomgds Jgowp g6l
0.83%, @o3 533 30399L godmmgmomo dgogagdol Lolfm@gl dp. Gombo
J daoosobol 3ggmobsmgols.

Tyeool dodbodsgnyg@o bomxgdol gb@bggmymaol gobsfoamgdols
M JOA0Eo s PoJBogdo IO Lgdo
19621992 §angdoli 3gdomeols Fyemol dsJlbodsgmodo bodxgdobom-

3oL 539590 odbs domo  gbOYbggmymagol  aobofoagdol @ Pogdo
d.Gombo—J.Jgmsobols 3ggmolsmgol  (bob. 2. 5). mgm@oygemo 3G gpo o3
‘dgdmbgggedo gowol gm@dygms (5)om godmmgmog goowpgls s 1%o0sbo
9bOgbggemgmazols Fymol doJlods@a@  botxgdby. O gmowsb  Hobls,
amd  goJBoygdo FgaGoamgoo 340%00b b Ybggargmagol gomyengddo
Po@sybgh do@ens, gomyg mgm@oygmo IOygeol FgoFoagdo. gl sob-
Lbgds Fymol 8olbodseny@o bomxgdol aodmogtgdom {ysemlsisgo aq-
domdglols ool godm. Loy oamsl saomo oJgl, Gm@Es Imbe-
memEbgmos oo [yomdmgotebgdo, @mdgmns [ymol dsdlodsgny@o
bo®xgdo smgdo@gds 1500 /(3. Legmo esgmol Jgdmge Tyom bogo-
3oL gogadm@o aowsndi3gge hggnergddog dpobs@gye Jo@msdm@oe ©s
350@oMgdl Tyo@mdmgodbols Fymoli bodyxgdl. s@bodbyen dmlob@gdsls
>5LF YOO 5dgg Jmygobogmo Fyeol doJlodosggdo bodxgdol b@yb-
3909mz30ls aobsfoamgdol mgm@ogmo ©s godBogdo O gogdo (bob.2.
8) do. @ombo  Lbmg. bodmbgsboli gggmolomgol. sdgodoe hHobl, @Gmd
Vyeool dsJlodognyg@o bodxgdol mgmGogmo ©s Go@oyco 309pgdo
439205 ©00535bmbdo  gMmIsbgmls ogdmbgbgb, dom dm@ols gmEI g
(5)om dowgdyemo 3609gbgemdgdoi. sbgmo gogyol godm dp. Gombo .
Jamsobol gggmobsmgol Tyarol doJlodsggdo bodxgdols godmbomgeng-
o dJomgdgmo odbs 3oMedgBtgoo Q=734 83/$'8, Cy= 044 s C=250
(@030l LAAOLEFPO0 sy doggdol gogasm dowgdymo C=1040l
bogem o).

doygobogmo LEsGobE0g M0 3505393 Mgdol Logydggan by aodmmgeno-
o o0gbs 0.15.0%0560 FbOYbggemygmazols gomamgddo Fymols olods-
@0 bodxgdo. aodmmgaols dgogagdo dmygsbognos Jggdmm:

% 0,1 0,33 0,5 1,0 2,0 3,0 50
o 6,50 3,50 4,66 3,82 3,05 2,62 2,00
(®h,, +1) 3,86 342 3,05 2,68 2,34 2,15 1,88

(®h, +1) 2833 | 2510 | 2239 [ 1968 | 1719 1580 1380
Q,27.3e0002Y° 2801 1961

sdM0yo, 30b0gbols  sbogr  bools  oddmydBgool  gdsbbg 1000
(0,1%), 300 (0,33%), 100 (1,0%) ws 50 (2,0%) FgewofopTo ghmbgar gob-
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dgoasmdol Fymoli dsJlodsgnyg@o bodxgdo dgowegbgb dglodsdolsw
2833, 2510, 1968 o 1719 83/%’8; dobo LESAOLA0IYM0 3oM5FgBBgdos:

=
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sboliosmgdbygaos  dpobs®ol dsJlodsgnyg@o bodixo s dobo gm®-
dod ool 30@mmdgdo 1911-1992 Fengddo d.Mombby Lma. sendsbolmob ©s
6odmbgobmsb, godbarols bgdmm @ombdgbmsb ©s . Jymoolomsb. wow-
30bEs SbmA™M3my9bymo goJBmmgdol gogemgbs dsJlodsgnyg@o bodxols
Lbowopgby. dmEgdgmos ©oggomggdol dobsangdol LFs@olBoggdo  ob-
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Lodsgngdo bodxo Ggogdaool gom@dgmon "G@msliggsl" doomswo md-
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UDC 551.48.482.211.215
Maximum discharges of water in the River Rioni at the railway bridge of the
station Rioni./V.Tsomaia, T.Tsintsadze /. Transactions of the Institute of
Hydrometeorology. 2001.V.106.p.67-75.Georg.:Summ.Georg., Eng., Russ.
Maximum discharges of water of the R.Rioni for the period of 19111992 have
been characterised at the villages Alpana, Namokhvani, higher the dam of Rioni
Hydropower plant and the city of Kutaisi under the conditions of their formation.
Peculiarities of the influence of anthropogenic factors on the amount of maximum
water discharge have been establisted. Results of statistical processing of
observation data and estimation by the reduction formula of water discharges in
the catchment area are presented. Maximum water discharges of different provision
for technical and economic grounding of the project of construction of a new
railway dridge on the river Rioni, higher than the old bridge, have been established
with the purpose of improving the capacity of the railway as the main object of
“TRACECA’.Fig.2,Tab.2,Ref.9.
YIAK 551.48.482.211.215
MakcumajbHbIe pacxoabl BOAbI p.PI/IOHl/I Y Ke€JE€3HOAOPOXKHOI0O MOCTa
cranuuu Puonu. /Homas B.II., [wamamse T.H./ C6. Tpymor WHcturyTta
rugpomereoposiorun AH I'pysun. — 2001. — 1.106. — ¢.67-75. — I'pys.; pes.
I'py3.,Anr.,Pycck.

XapakTepru3yrTcs MaKCUMalbHbBIE pacxo/ sl BOABI 3a mepuox 19111992 rr. Ha
rugpocTBopax p.Puonu y cen Annana, Hamoxsanu, Bbime miotusl Puonul’ 9C u
r.Kyraucu, n ycnoBust ux ¢opmupoBaHus. YCTaHOBIEHBI OCOOEHHOCTH BIMSHUS
AHTPOIIOI'€HHBIX (I)aKTOpOB Ha BCJIMYUMHBI MAKCHUMAJIbHBIX PACXOA0B BOJBI.
[TpuBeneHs! pe3ynbTaThl CTATHCTHYECKOW 00pabOTKN MaTepHaIoB HAOIIONCHUN H
pacdyeTa MakKCUMaJbHbIX PACX0J0B BOJbI 11O Q)opMynaM PEAYKIUHA. Y cTaHOBIEHBI
S3HAYCHUA MAKCHUMAJIBHBIX PpacxXxoJbl BOJbI paSHH‘IHOf/’I 06eCHe‘ICHHOCTI/I JJIs1
TEXHUKOOKOHOMHUYECKOTO OOOCHOBAaHUS IIPOCKTa CTPOUTECIIHLCTBA HOBOTO 71(/}1
MocTa Ha p.PHOHM B mensx ymydiIeHUs NPOITYCKHOM CIIOCOOHOCTH X/X, Kak
OCHOBHOTO 00BbekTa "Tpaceka". Puc.2,1ab.2,1ut.9.
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30R@MBIBIMGMRMB00L 06LBOBIBOL 53330, HMB30 Ne 106, 2001
TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL..#106, 2001
TPYAbl UHCTUTYTA TMAPOMETEOPOJIOIMA , TOM N2 106, 2001

YK 55148:627.8
Kepecenmunze [.H., I'puronus I".JL.
OLEHKA HAJEXKHOCTHU ONPEJIEJEHUSA KAYECTBA BO/JbI
B BOJOXPAHUJINILAX

KauecTBo BOJBI B BOJOXpaHWJIMIIAX OOYCIOBJIEHO HAXOISIIMMHCS B BOJE
pPasIUYHBIMA XMMHYECKHMH M OHWOJOTMYECKUMH JJIEMEHTAMH, IOBBIIICHHAS
KOHLEHTpauus KoTopblx yacto npesblimaeT [1/IK 1 BbI3BaHa pa3iuuHBIMU aHTPO-
TIOTeHHBIMH (haKTOpaMHu.

Takumu (akTopamu, HampUMep, SBISIFOTCS IMTOBEPXHOCTHBIH M ITO3EMHBIHA
CTOK, C NPHJICTAIONMX 3€MENbHBIX YrOAWH, W BOZHAS 3po3us. Mertomsl ompe-
JeTIeHUs] 3THX (aKTOPOB HEOJHO3HAYHBI, BCIEICTBHE YEro HEOJHO3HAYHBIM
SIBIISICTCA TaKke M OLIEHKA KauecTBa BOJBI B BojoxpaHuwiumiax. [lostomy, mus
OIIGHKH OTIpEJICJICHUs] KauecTBa BOJABI Npejaiaraercs HOBbIM mojaxoa. C Iienbio
YCTAQHOBJICHHUS KOJMYECTBEHHOTO COCTaBa M CBONCTB BOJABI BOJOXPAHMIIMIL HC-
MIOJIb30BAHBI MOAXOIBI TEOPUU HAJIEKHOCTH, KOTOPBIE C YCHEXOM MPUMEHSIOTCS
JUIS peIIeHUs pa3IMYHbIX 3a7jad BOJHBIX IPOOIEM I'HIpOMeTHOpaLiH.

KagyectBo BOZBI B  BOJOXpAaHWIMINAX OIpEAETICTCS  KOHIEHTpaluen
pacTBOPEHHOTO B HEW KaX10ro WHrperueHta. I1osToMy, HaJeKHOCTb OLEHKH
Ka4yecTBa BOJBI JOJDKHA OBITh YCTAHOBJIEHA KaK NapaMeTpHiecKkas Ha/eXKHOCTb,
KOTOpasi MpE/ACTaBIsIET BEPOSTHOCTH TOTO, YTO B TedyeHHe T BpeMEHH, KOHIe-
HTpaLMX UHTPEAUEHTOB He npeBbicT cBou [1JIK:

P=P(z = Q)=P { R11<z1<R1s; Ra1<z;<Ry; ...; Ru<zi<Rip/ t <T}, 1

rae Ryg,Ryy, ..., Riy sBisroress TIJIK g iro uHTErpeineHTa.

Korga B TeueHHMe ompeAesieHHOTO Neproja BPEeMEHU KOHIICHTpalus XOTs OBl
OJIHOTO M3 MHTpenneHTOB npeBbicuT cBoe [1/IK, MOXXHO CYMTATh, UTO UMEET MECTO
«O0TKa3a B CHCTEME», T.e. YXY/IIEHHE KadecTBa BOABL. OTH «OTKa3bD» Xapa-
KTEePHU3YIOTCS CIy4alHBIMH M HE3aBUCAIIMMHU JAPYT OT JIpyra BEpOSTHOCTSIMH. B
TaKoOM cily4ae MpHUOJIMKeHHas! HaJe)KHOCTh KaueCTBa BOABI FIJIH )K€ BEPOSTHOCTH
«0e30TKa3HOCTH» B MHTepBaie T BpeMEHH, MOKHO BBIPA3UTh KakK ITPOU3BEACHUE
CIly4alHBIX U HE3aBHCUMBIX BEPOSITHOCTEH:

PO =T P, )

OTOH 3aBHCUMOCTBIO MOJICYUTAHBI BEPOSTHOCTD «OE30TKa3HOCTI FIIH BEPOST-
HOCTH HemnpeBblmeHns KoHneHTpanumii NO; n NH, (a30THBIX coenHEHHH) CBOMX
I[AK B Tommrcckom 1 CHOHCKOM BOJIOXPaHWIIHIIAX.

U3 pacdyeTroB yCTaHOBICHHO, YTO BEPOATHOCTh O€30TKA3HOCTH MOJYHHSICTCS
9KCIOHCHIIMAIBHOMY PacIpe/ICICHHUI0, M03ToMy QyHKIUs BepositHocTH it NO,
u NH, BeIpakaetcs clieAyrommmM o0pa3om:
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P=exp(a t). 3)

Brrancnennsie o 3aBucuMoctH (3) mokaszarenu BepositHocTr 1t NO, u NHy B
TOunrcckoM BOIOXpaHWJIMIIE COOTBETCTBEHHO paBHBI 78,9% u 85,6%. Otcroma
NpUOIM3UTENbHAS BEPOSATHOCTD UI A30THBIX COeAWHEHW B TOmmmcckoM Bo-
Joxpanununie paBHa 67,5%. Aranornuno, B cmydae CHOHCKOTO BOJOXpaHHIIHIIA
BeposiTHOCTH st NH, paBHa 76,6%, mist NO, 89,6% a B nenoMm i a30THBIX
coenuHeHn 68,6%.

[lpn pemennn 3amad napaMeTpUYECKOH Ha/JEKHOCTH HENb3sl NpeHeOperaTh
W3MEHEHHEM JTHX IIapaMeTpoOB BO BpeMeHH. B Takom ciydae misl pacyera
BEPOSITHOCTH KadecTBa BOJbI BOJOXPAHMWIHMIIA BO3MOXXHO MPUMEHEHHE TEOPHU
BBIOPOCOB Ciy4aiiHbIX (GyHKUMH. [ pemieHus MOCTaBIEHHOW 3aqayd HeoOXo-
VMO TIPHHSTH pacyeTHBI YPOBEHb, IO OTHOIIEHHIO K KOTOPOMY HEOOXOAMMO
HCKaTh BBIMIAJICHUE cay4aiiHOW (yHKIHMH. TakuM ypoBHeM MoOkHO npuHATH [TIJK
iro uHrpenueHTa. B nanHOM cirydqae BeposSTHOCTB BBIOPOCA, T.€. BEPOSITHOCTH TOTO,
9to B TeueHue BpeMernn dt ¢pyakmusa K(t) npessicut [1JIK, MoxxeT OBITH BEIpaxeHa
CIIEAYIONIM 00pa3oM

PIK(t)<K; K(E+0)>Kryel: @

[lpu wucmonb30BaHUM TEOpPHU BHIOPOCOB HEOOXOANWMO BBHINOJIHEHUE — OIIpe-
JeTIeHHbIX TpeboBaHMi. Tak, B 4YaCTHOCTHM, M3MEHYMBOCTh Ir0 HMHIPEIUEHTa
JIOJDKHA TOJYMHATHCS 3aKOHY HOPMAJIBHOTO pacIHpeiesieHus, a MpoIrecc IOJDKEH
ObITh HenpepbiBHBIM 1 TuddepenimpyeMbiM. [lociie yqOBIETBOpPEHHS STHX
YCIIOBHH, IyTeM MPOCTBIX MaTeMaTHYECKUX IMpeoOpa3oBaHUil, MOJydyaeM YypaB-
HEHHe JUIsl CPeTHET0 Ynciia BEIOPOCOB, KOTOPOE BIIEpBhIE ObLIO omydeHo Paiiecom
u siBisieTcsl pyHIaMEHTaIbHBIM YpaBHEHHEM CTATHCTHYECKOW MeXaHUKU. B Hamem
Cllydae 3TO ypaBHEHHE MMEET CJIeTyIOIINH BHI:

HK[:i.O_ﬁ}‘"expf(KnﬂK:Mk)zy (5)
M2 Oy 20
rjie G, MPEICTABISET NEPBOE MPOM3BOIHOE CPEIHEKBAAPATHUECKOTO OTKIOHEHHS
K(t) mpomecca, il yCTaHOBJIEHHUSI KOTOPOTO, MPUMEHUTEIBHO K 3arpsi3HAIOIINM
anementaM ToOumnucckoro, CuoHckoro u [{ankckoro BOJOXpaHUIHNIL, ONPEIeIICHBI
KOPPEAIMOHHEIE (YHKIMH, TIPEACTABIISIONIHE G, BETHUMHBI TIPH I1are 1 =1.

[IpeBrimenne KoHIEHTpanuy iro mHrpeanenta Hax [1/IK saBienue pemkoe u
JUIL  €ro TPOrHO3MPOBAHMS MOXKHO HCIIONB30BaTh 3akoH Ilyaccona. Ma-
TEMAaTHYECKH 3TO JAOMYIEHNE 3aITUChIBACTCS CIIETYIONIMM 00pa3oM:

t

P _ HkﬂﬂK e_nkHﬂK ‘ ’ (6)

m
s Toro, 4ToOBI M30€KaTh MPEBBIICHUS KOHIEHTPAINH iTOTO MHTPEIHEHTa
Hax ITJIK, T.e. HEe OOIMyCTUTH 3arps3HEHUs BOABI ITBIM HHTPEIUCHTOM, HE0O0-
XOIMMO TIPHUHATH 3HaueHne npesbimenns K(t) ¢pyaxkunn Han [TJK paBHBIM m=1.
BcnencTtsue 3Toro, BeIpaxkeHue (6) IpUHAMAET CIE YOI BH

P=exp(—n Ko -1). (7
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Ecnmm BeIpaxkenue (7) Oyaem pemiath COBMECTHO C ABYXpa3MepHOH (QyHKuni
f(K.K') pacnpenencrus mo oTHOMmEHMIO K My, MOTyYnM TapaMeTp MOKa3aTels
HaJIe)KHOCTH Mg , KOTOpEI BhepBble momyuwi L[.E.MupuxynaBa mis nporso-
3MPOBAHUS PA3UYHBIX JedopManuil THAPOTEXHUYECKUX COOPYKEHHH U 3po-
3UHHBIX MNpoleccoB. B Hamiell 3amaue mapamerp Ty BBIPQXKACTCS CIEAYIOLIHM

obpazom:

Takum o6pa3om, AJst pacueTa moKasares HaJeKHOCTH 00s3aTeIbHO yCTaHOB-
JICHHE CTaTHCTUYeCKUX mHapamerpoB ( My , o, csKl) BapHAIMOHHOTO psiia iro
uHrpeaventa u cpenneit Benmuusbl (Ily) Bemanenwit. Jns ToOwnucckoro, Cu-
OHCKOTO 1 L{aKHHCKOTO BOTOXPAaHWIIHII UX 3HAYCHHUS TIPEICTABICHBI B Ta0. 1.

Takum o00pazoM, MOXXHO YTBEpXKIaTh, YTO TpHU I[OMOINM [OKa3aTemst
HaJIS)KHOCTH  T)o, KOTOPBIA TakKe MpeACTaBseT (YHKIMIO HAJEKHOCTH, MOXKHO
MIPOTHO3UPOBATH BEPOATHOCTH MPEBHIICHNS KOHIICHTPAIIH ir0 HHTPEANCHTA HaJ
ceouM I1JIK.

OTKa3 KaXZOro AJIEMEHTa KadecTBa BOIBI MOXHO XapaKTepH30BaTh 0000-
LIEHHOH COIMpPOTUBJSIEMOCTBIO  BHEIIHUM B3aUMOJAECWCTBUEM U BHYTPEHHUM
HampsOKeHHBIM cocTostHMeM. Hampumep, BomoxpaHmnuina ['py3sun B OCHOBHOM
3arpsA3HAIOTCS Pa3IMYHBIMH OHOT€HHBIMU 3JEMEHTaMM MU SAO0XUMHKaTaMH,
3aHECEHHBIMH C MPUJIETAIOIINX TEPPUTOPHIL.

[loctynneHne 3THX DJIEMEHTOB B 3HAYUTEIBHOM KOJHYECTBE BBI3BIBACT
npeBbilieHNe ux KoHreHtpanuii Haa [1JIK. B Takom ciydae BeI3bIBarOmuM Qax-
TOPOM MpEBBIIICHHUS Ul Ir0 MHTPEJUEHTa WJIM, YTO TOXE, HAarpy3KOi, MOXXHO
MIPUHATH BEJIMYUHY Ir0 WHTPEIUEHTa, 3aHECEHHOTO B BOJOXPAHWJIHIIE MOBEPX-
HOCTHBIM CTOKOM, @ KOHLEHTpAaLusl TOro >K€ MHIPEIMEHTa COCTABJSIET BHYTpPEH-
HIOIO CONPOTHUBIISIEMOCTh. OTCIO/Ia BEPOSTHOCTD 3arpsS3HEHMsI BOJOXPAaHUIMILA C
y4eToM BHemrHel HampspkeHHOcTH (Qy) U BHyTpeHHel conportuBisieMoctH (Qg)
MOJKET OBITh BBIpaXKCHA CIICAYIOIINM 00pa3oM

Py = P@Q, > Qc) » PQ, - Q¢ > 0). )
OTcrofla COOTHOIIEHHE MEXIy HAIeKHOCTBIO U PHCKOM ONpeAemseTcs
BeIpaskeHueM Py + R =1 .B paze ciiydaeB nepeceueHue KpUBBIX HAIPSKEHHOCTH
U CONPOTHBIIIEMOCTH JIa€T PUCK 3arpsisHEHUs] BOJOXpaHWIMIIA. B OosplieHcTBe
CIy4acB HAIPSIKEHHOCTb M CONPOTHUBIIIEMOCTb OIPEAEISAIOTCS COBOKYIHOCTBIO
BO3MYIIEHHH, TIOATOMY B KadeCTBE 3aKOHA UX PACIPEAEICHUS MOXHO NPHUHATh

3aKOH HOpMajibHOrO pacmpenenenus ['aycca. Ilpu Takux AOMyIIEHUSX U 3Haue-
HUSX MaTeMatudeckoro oxumanus ( MQc, MQy ) ¥ cpemHEKBaApaTHYSCKHUX

OTKJIOHEHUH ( Og, Oy, ), PHCK 3arpsi3HEHUs] BOABI B BOJOXPAHWIHIIE iTHIM

HUHI'PEAUCHTOM MOKHO BBIPA3bITH CICAYIOIIUM 06pa30M
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M, -M

2 2
V%, T,

(10)

rae @ (l)yHKI_[I/IH ﬂarmaca, 3HAa4YCHUA KOTOpOﬁ OPUBCACHBI B CICIUAJIBHBIX

Ta0IMIaX.

Tabnmma 1. 3HaueHwWs moka3aTeneil mapaMeTpoB HAJWOKHOCTH HEKOTOPHIX 3ar-
Cuonckoro u Ilanckoro

PASHAIOIINX 3JIEMEHTOB B BOJaxX T6I/IHI/ICKOFO,

BOJIOXPaHHUJIAII]
) Mo Mo Mo )
= % 1 4
Rl 0| = O | O = s | s | s | E
A P

o | BIIK | 1,88 1,36 0,150 0,112 1,76 | 1,88 2,01 3,0
g BH, | 0,43 0,41 0,014 0,0053 | 1,15 | 1,27 1,40 | 0,40
£ [ NO, | 0,019 [ 0,024 [ 0,0018 0,011 153 | 1,65 1,78 | 0,02
3 CU | 0,0049 | 0,0052 | 0,0002 0,006 1,02 | 1,12 1,25 | 0,001
& ["Ho | 0039 | 0060 | 00049 | 00128 | 1,43 | 164 1,66 | 0,05
, LBIK [ 181 1,10 0,029 0,0023 | 1,72 | 1,83 1,95 3,0
¢ [ BH, | 059 0,60 0,040 0,0009 | 1,00 | 1,20 1,33 | 0,40
% NO, | 0,017 | 0,019 0,014 0,0138 | 1,59 | 1,70 1,83 | 0,02
& CU | 0,006 | 0,009 | 0,0005 | 00071 | 1,01 | 1,10 1,19 | 0,001
Ho | 0,037 | 0042 | 00033 | 0,0001 | 1,37 | 1,49 161 | 0,05

, LBIK [ 243 0,98 0,053 0,0073 | 1,34 | 147 1,89 3,0
e | BH, 1,08 0,42 0,023 0,0028 | 1,24 | 1,35 1,46 | 0,40
E NO, | 0,026 | 0,015 | 0,0007 | 0,0060 | 1,23 | 1,34 1,46 | 0,02
E CU | 0,011 | 0,012 | 0,00009 | 0,00084 | 1,17 | 117 1,29 | 0,001
= | H® | 0,078 | 0,072 0,0038 | 04x10* | 1,05 1,16 1,28 0,05

Vcnonp30BaHHEe pacCMOTPEHHOM MOJAENIM Ui PEUICHHS NMPAaKTHYECKHUX 3a/1ad
3aTPYAHUTENBHO BCIEACTBHE OTCYTCTBHS JaHHBIX HaOMIONEHWH Hajg 3a-
TPA3HSAIOUINMHU 3JIEMEHTAMH, BJICKOMBIMH TMOBEPXHOCTHBIMH IOTOKAaMH B BOJO-
XpaHWIHUILE C TPWIETAOIINX 3€MENIbHBIX yroauil. B cBsi3m ¢ 3THM, MOXHO HC-
M0JIb30BaTh IMPUOIIDKEHHOE 3HAa4YE€HHE Ha/Ie)KHOCTH KayecTBa BOJIBI HA OCHOBE
3aBUCHMOCTH,  TOJYYCHHOH  JIETEPMUHHCTHYECKHM  CIIOCOOOM,  KOTOpas
(YHKIIMOHAIBHO CBSI3bIBACT MTOTOBBIH OOOOLIEHHBIN MapaMeTp ¢ He3aBUCUMBIMHU
napameTpamu. JTa 3aBUCUMOCTb MOXET UMETh B

V= f(Xl,Xg,....,Xn ) .

Ecimun  3aBucHMMOCTb JHMHEHHas, TO TOrJa IOJy4Y€HHE MaTeMaTHYECKOro
OXHAHUS W CPETHEKBAJAPATHIECKOTO OTKJIOHEHUS HE CBA3aHO C OONBIIMMHU
TPYAHOCTSMH.

OTUM MeTonoM OB ONpenesieH PHUCK 3arpsa3HeHus TOMIHCCKOTO BOIOXpaHU-
A OMOTEHHBIMHU 3JIEMEHTAaMM, KOTOPBIM Ul a30THBIX COEAMHEHHH COCTAaBHII
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26%, a mma ¢ochataeix  18%. Amnamormuneie oueHKH g CHOHCKOTO H
{ankuHCKOro BOAOXpaHWIMIL AW BEJIUYUHY PUCKA 3arpsi3HEHUs a30THBIMM CO-
€IMHEHUSIMH COOTBETCTBEHHO 27 1 38%.

Kak BHOHO, 3arpsS3HCHHOCTh BOJOXPAHIIIUIL OWOTEHHBIMH 3JEMEHTAMH
JOXOJMT IO KaTacTpo(UUEeCKOTO YPOBHS, YTO MOXKET MOBJICYh 3a c000il (B 0CO-
OcHHOCTH B ciiyyae [[alKHMHCKOTO BOJOXPaHUIIUING) aKTHBH3ALUIO IBTPO(HUKAIH-
OHHBIX TMPOIECCOB, YTO B KOHCYHOM HTOTE MOXKET O3HAYaTh TMOCIb BOIOXpaHH-
JIMia.

«53 551.48:627.8.

Fyomlozoggddo  Fymol  bodolbbol  aoblobmg@ols  bsodgommdols  dgasligos.
/0.39%gbge0dy, a.a003meod/.. 3ol dmIsms gAgdamo. — 2001 — §. 106.
—33.76-80. —Jscm; Bgb. Jodm. 0bym. Al

Tyombsigaggools (ymols dgdspagbenmdols s ba@olbol  @ompgbmdmogo
3obLobmgmobomgol  gsdmygbgdya  odbs  Loodgommdol  mgm@ools @opo  ©g-
daemgds. Jyarol badolbbol Loodgommobse  dowgdgmos 8ol aob63Lsbmgdgaro
Jodogdo  gangdgbBgdol  olgmo sdsmymo  dboTgbgemds, @mEglsi  domo
3M6396BM>30gd0 oM orgds@gds bwgdym ©slisTggd 960dgbgmmdgdl. Fymols
bo@olbol Loodgommods dgaasbgogeo odbs 3o®08gddgaro dmpgmom, Gobog-
obsz aodmygbgdgmos dgdmbgggomo g9bJEogdol sdmge@wboms mgmeos. Lsd-
3000, Lombols s Foamzol  Fyombsiaggdol Fymol bodolbbols bmgogdmo
9093960 9d0Lomgols oygbog 0bs Loodgrmmdols dsbslbosmgdamgdo. 3b@.1.
UDC 551.48:627.8.

Assessment of reliability of determination of quality of water in reservoirs.
/D.Kereselidze, G.Grigolia/. Transactions of the Institute of Hydrometeorology.
2001.V.106.p.79-80.Georg.: Summ. Georg., Eng., Russ.

To make a quantitative determination of the water composition and its features in res-
ervoirs, a number of problems of a reliability theory have been used. The water quality is
considered to be reliable, if concentrations of chemical elements, determining the water
quality, do not exceed the maximum permissible values. The water quality reliability has
been assessed as a parametric model, using the theory of random functions fallout. The
reliability characteristics have been determined for some elements of the quality of water in
Samgori, Sioni and Tsalka reservoirs.Tab.1.

VK 551.48:627.8.

OueHKa Hale)KHOCTH OIpe/ieIeHHs] KauecTBa BOAbI B BogoxpaHuiamnmax. /Kepecenunze
J.H., I'puromus I'.JI1./ C6. TpynoB MucturyTta runpomereoponornn AH I'pysun. — 2001. —
1.106. — ¢.76-80. — I'py3.; pe3. I'py3.,Anr.,Pycck.

Jnst onpenesieHusi COCTaBa M KOJIMUECTBEHHBIX ITIOKa3aTesiell KauecTBa BOJBI B BOJO-
XPaHWIMIIAX UCIONB30BaH Psi/i MONOKEHUH TEOPUH HAEKHOCTH. 32 KpUTEpUil HaIEXKHOCTU
IMPUHATO BEPOATHOC 3HAUYCHUEC ONPECACIAONINX KAa4YE€CTBO BOABI XMMUYECKUX DJICMEHTOB,
KOT'Jla X KOHLIEHTPAI[MU HE TIPEBOCXOAT MPeeIbHO TOMYCTUMbIX 3HaueHuH. HanexHoCTh
KauecTBa BOJIbI OLICHMBACTCS HA OCHOBE MapaMeTPUUYECKOi MOJIEIH, ISl Yero HCI0Ib30BaHa
TeopHs BBIOPOCOB CIIy4alHBIX (YHKIMH. YCTaHOBIEHBI MOKa3aTeNH HAaJIeKHOCTH s
HEKOTOPBIX O3JIEMEHTOB KauecTBa BOJbl TOmincckoro, CuoHckoro u IlankuHCKOroO
Bojpoxpanmmm. Tao.1.
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30R@MBIBIMGMRMB00L 06LBOBIBOL 53330, HMB30 Ne 106, 2001
TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL.#106, 2001
TPYAbl UHCTUTYTA TMAPOMETEOPOJIOIMA , TOM N2 106, 2001

94 556.535
3303500, 3.53bs3odg,
@.3530b65dg0a00, 0.05bgeMgs

19601970 YR30 8G0®I 3IG0MROS60 SGN3I30L 30RGM3IBHIM@H()-

LM30TAH0 30136 IHTdS60 35335L00L dRSBGOMIKRMIN A
b™M6580

XIVXVII Logg9bggddo o@Imbggdgmo bogngdgdol Loygbggl dmdyge
3o885bombols dz0Mg godyobgodmgds. asdgobgodgdols 150 Fanoli dgdwgy
3obgmo  Loygybol m@dmEessmosh Fangddo dgobgo®gdds dosmFogls
0530560 gobgoms@gdols o Jlbodsgnad  Lobrge@l.  goggoliosdo  ogo
3bmdogos Bg@boyli bEswools LabgeFmegdom. Il dgdpgy momJdols
Logggnby bobggdols aobdsgarmdsdo dyobgomgdo 9306 obgggh, @slog
dmdyzs  domo  godmmdols 30%o00  dgdiEomgds. og@sd  ombsbodbagos,
Hmd dgobgodms 93ob obggemga@o@sizos o® oym 9F93960 3™ Lo,
>®odg bdodop seaomo dJmbes bsbdmgmrg dghg@gogol, [obligargdl,
OOIgaEms oo 3odasss  dgdmbobymo  dmam  dmegbgdols  ©s
OO0 bygmdgool RgOMogdby 3gmolgdy®o gm@dol Igobgs®gdols
poxmdols dgogyer gohgboano Fg@sligool Lobom. oo dog@ml@Gswo-
9@ dncgbgdl gfmwgdgb. sligmo dn@mgbgdols Mogbgo goggolbombbyg 670
[6]. 3gobgomgdols o>J@ogoboizools yggemsby wowo bobyddenogmbom godm-
oéhggs 19601970 Fangdo. dobs s@lgdmdols godaom solidymgdl dgobgs-
M96bg 19501990 Fengdoli 9Fg3900 LESEombogy@o wsggoMggdsms dm-
bo399gd0L dologms. ogz30M3gdoms doboemgdols aoobosgobgdsl g.(3mdso-
ol ddogogmo dOmds dogdmgbs [1,3914]. dO™Igddo smbodbymos, @Gmd
oS dgodsmyg dgobgomgdol (gmmaols ©s gbyydoli dwobsdggdols
>9bdo) 9356 obggs Fgmofswdo Lodyemme dgdodos 2035 dwsb 510
399, bogm asdmogies Foblgmol 3GmEglo domens dwpgdsdg dgobge-
096bg (Gombols s mgmaol dwobomggdols 57bTo) s smo Fanols gob-
dogenmdsdo oo Fob Foofogl 3050 dom, bmaogdho dgdmbgggsdo 184
o0 (Spomsdgbagardggols aodgobgamgds). Gomggye  dgdmbgggzgddo
dg0bgomgdols Mg9g03bg 3mJdgmo  RoJ@mmgdols aoddoxrdgdol Jgwgasw©
spaomo dJjmbes gogg PROM o  JoRsLOmAge  Foblgmsls 650
ddg dgobgo® I@ oMby 1960 §ganls (dsbo@Eybol aodyobgomgds) [11],
dgobgo® gma 3obg 4630 3dwg 1969 § (4obodgaols godyobgomgds) [12].

dgobgodms  gbols  @yggomds  AMTo  godase  sMol  sbsbymo
bob.lbg  9gogome s@ols aodmymegoaro 19601970 Fangdols sJBogobsiools
3gMompo. 53 3gBomedo dgobgodms  s5JBogoboizosl  saomo  3jmbos
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oM FoMBMm  3oggobombby, s®edge sendgddo, Bosbdobdo, Fodsgnsodo,
300y gdby, sbegdby [7].

V; /ey (1) 1ee
4 ] ] 1 <7.2
n 55 "-‘c‘k—‘s ﬁ . 8371
- 78/+73| 72 =] By
q T4 {rs |78 o7A e = >8.4
! ]
..-'.5 ; A
H
[ ]
[ =) 1 o 1 “n 58 ] x 3

W/
/}

=
>4

(2)

0

0 g [ 12

Bab Ldgobgatio gadaatol asbog ddogogby (3650 3) ‘byresdodnl
baBmemm  Femogeo  bobfsdggdol  wadmgopgdyengds Fobs 4 Feoob
bafpgme  Yemogé  Bogopdgdosb s TydHogsgdnsb wodobagn
sbgoagool  badgpaom mgoy@ (IV-IX) §Hdipeadpdoms woidmab (1)
gabdganl  aslyobgsdigdols  godbnb  gaeathy Aol Bagoydgdob
aodwbatin gmbol hsdmbawgbol wade joadaegds dyobgamgdob ybols
aobog ddmgoggdel bodawemyby (2)
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2dgbow, 3g@om Loob@gmgbms 1960-1970 Fangdols d4obgo®gdol o@o-
goboools 30MM3gBgmG Mmoo > dop®mdodoydo o~
30L909@gdobo. Jomo wopagbs gdygsdgods o>@IMbR Oy bogngdgdols, Jo-
900l B3g33905@gaol, dpobs®ggdol  hsdmbopgbols  ©s  dpobomols
Fyeool  dobg@omobozools  3goegdopmdols  dgbFogansl.  smbodbyano
dobolosmgdangdol geogds 30MEs30® Jogdomdos gmrods@ol aanm-
dogna® (330 gdslimsb. Lbgopslbgs @gaombgdols dpobs@gms o9bgo-
do 3gmomgds aoblbgoggdymae dodobs®gmdl. dgobgomms oj@ogobe-
(30> Y39eobg dgBoe Iyddbmdostgs o@IMLgghymo bogngdgdol Gom-
©gbmdols wAmTo 3gemoggdolsl [4,8] s solobgds dwobs®gms hodmbe-
gbols s domo Fymol dobg@ogobozool 3geroggdsdo, GmIgmms
6ygggs bm@Bosb 25-50%dpgs. Mo dggbgos dog@ol  Ggd3g@s@y@st,
030 Loygnbmgsbo Lganol @dml bmddowsb ots ¢dgHgl 04 0.50 SNOE
39830 dgMygmdls [2,3] s, sdgbow, 5@ sbegbl dgobgotms s]Bogobe-
(300bg o ogangbsb.

30AM@Mma07Go mogolgdyg®gdgdol asdmbogmmgbo s@Imbiggd o
bogngdgools s dobs@gms hodmbswgbols (33eoggdsbo 5 farosbo 3g-
BHomEols Lodgogm Lowowggdol Loboo Fomdmpagboenos b®@.1d90 @m-
3mA 3 dgobgs@ygao, sbg s@sdyobgomyamo dwobs®ggdolsmgols.

3b@.1sb hobl, @md 6070056 (engdol dgotg oE0ggdol 3g@omels
Vob 9glfagdos 56 Famosbo (19561960 (V) gbgbsangdosbo {engdo, G®I-
mgdloi  dmdygs obggg 8gobgodgemo  dobsdggdol  gbgfyemosbmds.
>M5340bgodgen  doboMggdby  hodmbogbo  be@Islmeb  sharmls o6
LD bogegdo odhs, oshegnmgdom 23%0l godamgddo. Igmmg 56
Yeosb 3g0omedo  swyogo dJmbos dgd@ybgdye  Ly@smb. 39 dmo,
dg0bgomyen  Jpobs®ggdoby hsdmbogbo dgdzoMes, bo@m  s@sdyobge-
G dobotggdby jo 03039 ©oMbs, Gmameoi ol ogm 3omggen 56
Yeosb 3g@omedo. osbgmo @geroegdgdols bobosmo gop®dgeres 1970
Veodog, Goloi dmygs hsdmbowgbols bows Gmyme i dgobgod e, sbig-
39 ©Msdgobgod e dwobs®ggoby.

hodmbowgbol dgdi0Mgds dyobgo®yan dwobodggdby, doygbgosgsw do-
womo gbgbogngdosbmdols, s0blbgds dgobgo@yen subgddo bogngdgdols
©MM39500 dgobgools bgpsedo@byg, g.0. mmgmol Logs®om ws3o598%-
@0 GoOmmool bAom. sdol Ygogaso opyomo JJmbos dgobgomgdols
©bmdols 30m3gLgdol TghgMgosl o  oEdgomlb bOwLL, @oi 0f393L
3406393y dodwgdodyg 3sgMol Iobgdol o30ggost. gl o30ggds dom
9g6m dgbsdhbggos, GoiE 9RGM dgGos dgobgs@obs o mmgmols Loge-
oM ESBSAOYE0 HJNoBMG00l GoBmmdo.
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dogomoms, dgobgodmmganols 9 (38201) Lboggool godmmdols dgdmbgggs-
‘do dogmo oggds 0, 1, 2 ©s 50C8Q3 ‘dglodsdolog 600, 400, 200 s 80
3 Lodosweggdbg. m9 gl GoBmmdo goobsms 16 (3328;33, dodob >3039-
0L bges Lobmgodo dooswfPggl dgbsdodolse 800, 600, 300 s 100 3.
sbgmo gopa0g9d0l Jgegase 30Mwgds dgobgs®gdol Jodmamyoy®o
999JOAOMds,  Aoaeh  goMasmss  3bmdogno, G®MI mmgmol  Lags®o
0353 dgobgodl bmdologsb. o4 dgobgomo do@osbow oGSO YEOS
omgmol bogas®om, dobo  mbggomo  hsdmbowgbo  354xg®  bsgangdos,
3009 hodmbopgbo 3gobgsmols, GmIganoi mogolyggomos mmgaols bo-
go@mobopsb [13]. Godoyg®d dogomomnl Fomdmswygbls 9bgbogmgdosbo 1963
Vgswo, dmeglsi de. gmom@ol osygbdo dmgows 35%00m bem®dsbg dg@o
bogngdo. doa®sd dgobgodgen Iobs®ggdby @gobp@sls (L.wgobp®s) s
Pbosgmoby (L. hbogoms) hodmbopgbo goobods 330Gy, 34%o0m boe-
dobmob dgodgdomn (20.5:199 s 39.8:382). s@odgobgs@ygmo gotimmdols
35 gd0bol gl Lowowyg, dp.gmem@o  Lasmsl dsgomondy, goobodes
13%o00 (994:90.1). 5®5dgobgodyyan Bpobomggdby (aydobms  L.oho@s@s)
bogngdgool 24%o0m do@gdsl dmdygs hodmbopgbols bews 20%0m bm®-
dsbmsb dgodgdom.

shogmpogdo dgdmbgggs 3obdgmees dp. gba@ol oybdo. bogngdg-
ol 2225%o0m 3o gdol dgogase, 1963 {anol dmbsozgdgdols dobgogom,
dg0bgomyen dobotiggdbyg gbBosdsms (Jgb@os) o bogds (L.bsgMs)
hodmbogbo 1820%0m bogemgdo s@dmbbos be®dsbg (94:11.8 ©s 9.3:11.8).
505340635090 GoMmmmdol bOslmsb wsgogdodmgdom dw. 9byy@ols
(L.b>0d0) hsdmbowgbo 18%0m FgBo aobes bm@dsby (130:111).

dmyggobogmo dspomomgdo@sb sdgodo@ hobl, ™A gbgo >EIMbgg@<y-
@0 boengdgdol @AMl dgobgo®gdol JoE@mEmyoy@o Gmeo IE0MEgds,
53 25dmobs@gos hodmbowgbols jemgdso.

>mbodbymmsb  ghmow dgBow  LoobGgdglbms dpobomggdols Fyaols
dobg@o@mobsiEool obsdogs. a.q5bghogsdols dBmdol msbobdsw dobg@e-
@obo3Eos  sdmogdygmos  dobotol  [ymosbmdsby [5]. sdwgbo,
d90bgogdols Jo@mammaoydo  989J@0sbmdol  Vg8Eodgdslomsb dods®-
09000 0bOEgos JobgHogobsiools Lowowy.

dmygobogmo  (3bmdgdoesb sdgodss, @md 19551960 (ergdol bDodo,
br@dsbdg dgBo boargdgdols ao8m (gb@.l), Fo®dmdmdogo mmgaol Lo-
QoMo ©bmdsl ggd SLMmgdes o syomo JJmbos aoydwbs®o ggbols
©5MM3g9d5L  JoMomsse RoMboli ggando, @mIgaroi dgobgo®ol bob-
Aol Foddmopagbl. dgodmgds ©ogoliggbom, @md, o3 guGM dg@os
3o99bodo 960l Lobg o Goi bogargdos sdamsiools 3g@omedo Jog-
Aol Bg33g0odcs, dom 8gHos 8gobgodgdol sjBogobsigos (bsb.l). odgg
dmygobomo a®sx030 a30h39690L BoMbol ggerby wop®mgogo boengdg-
0l aogengbsls  dgobgomgdol  Lobodgbyg, doo  aoodBo@®gdsby. ogo
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geoobpgos 10 Fenols d9degey dgobgomgdols dsoamols s ggom@s ol
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UDC 556.535

Hydrometeorological peculiarities of small cold period of 19601970es in the
glacial zone of the Caucasus. /V.Tsomaia, M.Pkhakadze, L.Papinashvili,
I.Danelova/. Transactions of the Institute of Hydrometeorology. 2001.V.106.p.82-
90.Georg.: Summ. Georg., Eng., Russ.

It has been established that in the 6070es of the past century the activation of
the Caucasus glaciers took place. At low descending glaciers the rate of retreat was
slowed down from 3035 m/yr to 510 m/yr (glaciers of Kodori and Enguri basins).
At highly located glaciers advance of their tongues up to 3050 m per decade is
fixed (glaciers of Rioni and Tergi basins). Catastrophic offensives up to 650 m on
some glaciers took place in 1960 (the Murkar glacier of Bazarduze glaciation) and
even to 4630 min 1969 (glacier Kolka of the Kazbek glaciation).

Activation of glaciers is the result of growing precipitation in 19551965,
exeeding the annual norms by 2025%, that caused the accumulation of growing
layer of precipitation, which is confirmed by the decrease of liquid runoff by
820% down to the norm on the rivers with significant glaciation (Mestiachala,
Nakra end others). The decrease of hydrological efficiency of graciers is
accompanied by the increase of  mineralization of water in rivers.
Fig.1,Tab.1,Ref.14.
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YK 556.535

I'uapoMeTteoposioruyeckne 0co0eHHOCTH MaJioro noxosjoaanus 6070x ronos B
rasauuanabHoii 30He Kapkaza. /Ilomas B.II., Ilxakagze M.B. IlanuHamBuiu
JLK., Jarenosa N.P./ C6. TpynoB Urcturyra runpomereoponoruu AH ['py3un. —
2001. — 1.106. — ¢.82-90. — I'py3.; pe3. ['py3.,Anr.,Pycck.

Ycranosneno, 4ro B 6070X rogax mpoInIOro Beka HaOJloAanach aKTUBH-
3anus JeqHuKoB KaBkaza. Ha HHM3KOCIYCKAIONIMXCS JICTHUKAX HUMEIO MECTO
3aMeJUIeHHe CKOPOCTH X orcTynanus oT 3035 no 510 m/rox (meaHuku GacceiiHOB
pex Komopu m HMurypum). Ha BBICOKO 3aKaHYHMBAaEMBIX JICTHHUKAX OTMCUCHBI
HacTynanus ux s3eIKoB 1o 3050 M 3a 10 ner (memHuku OacceitHOB pek PuoHM n
Tepek), a Ha HEKOTOPHIX JICAHHKAX KATacTPO(PHUSCKUE MOABMKKH 10 650 M B
1960 r. neganka Mupkap (Basapmrosckoro omenenenus), no 4630 m B 1969 r.
neaanka Komka (Ka30ekckoro oneeHeHus ).

AKTHUBM3AIMSI JICTHUKOB SIBIISICTCS PE3YJIbTaTOM BBINMAICHUS OOJBIIOTO
Konu4ecTBa ocagkoB B 19551965 rr, npeseicuBmnx HopMmy Ha 2025%. Bsuny
9TOr0 B JIEHUKOBBIX OacceiiHax HMeN0 MeCTO HAaKOIJIEHHE TBEPAOTO CIOs
0CaJIKOB, YTO TOJTBEPXKIAETCS YMEHBIICHHEM XHUAKOro croka a0 820% Hike
HOPMBI Ha peKax CO 3HAYUTENbHBIM oOJie/lecHeHneM (peku Mecrtuadana, Hakpa u
ap.). C yMEHBIIIEHHEM THAPOJIOTHYCCKOM 3(P(PEKTUBHOCTH JICTHUKOB YBEIUUMIACH
MUHepan3aius peunsix Boa.Puc.1,1ab.1,mut.14
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Forecasting maximum floods on the rivers of Georgia under limited

hydrological data conditions./Ts.Basilashvili/. Transactions of the Institute of
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Water discharge of Georgian rivers is not being measured at present, though
it was the main element in available forecasting dependencies. To make
operational projection, prognostic equations have been obtained without
consideration of hydrological information.Fig.1,Tab.2,Ref.6.
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LoFgol gBo3byg. gods@gbosbgdgemo dm@Fygs dgodargds Bo@omogl @m-
3mA3 Lobbogo 93gbolomgol, sbiggg dmgao ofdoydo ggbobsmgols (070
13). dopaMod, My yogomgs@olifobgom, Gmd Lsggemgg GgOodmmosby 0d-
goomoe dmwols oo bogngdgdo, 9dxmdglo odbgds, @m3 Inmfygs dmg-
o 5]doygdo ggbolomgol Bodomegl. 3b®.3do dmygsbogros Loggagde-
3om mgggdols ImdFygol bm@dgdo (33) Lodobwolbsmgol. s3®ogols mgols
Lgg®do IMozbggendo dmygsbognos dm@Tyzol bem@dgdo Lsbbsgo ggbol-
ngol, boam d6odgbgendo  dJmgemo sJdoygdo ggbobsmgol. GmymaEs
agbBogoesbh Bobl, Lobbogo ¢39bobmgols 8m®{ygol bm@ds 1734 ddos,
bogem dogmo sgdogdo ggbolbomgols 70114 3. 25bLs mdgdom ©owos
Lbodobwols Immbmgbogngds Fyoebyg ygogogmmdols ©ofygdosb Gotml
3odmbobgedpg. 3 @AML Bobmsdm@olm 3g@omedo dn@dFygol bm@ds
5995 830L gomymgddos o bossgo Mm@LLd Im®MFygel Lododmmgdl. gg-
3965300l dmenml di39bstols Jmmbmgbogmgds [yom by e gdymmdl.
gbdogro 3 bogools dJm@fggol bemddgdo (33) boswspols 0-100 13
LolJol g3gbolomgols

”

N 39660 I v A% Vlaa VII | VIII | IX
1 L3@o 144 124 | 82 82 103 | 103 | 103
2 3MA0 128 111 73 73 73 91 91
3 d9b@sbo 126 105 63 63 105 | 105 | 105
4 Lodam@o 12 93 74 74 93 93 93
5 adgmo 16 96 77 77 77 96 96
6 4350 900 10 62 62 62 78 78 94
7 g0 Fyomrm 21 103 62 82 82 103 | 124
8 3bobgogmo 128 | 107 | 86 86 107 | 128

dod@ol dodbogmo gomgOmo [sdygobo Jum@ycss dowps Jo@meno.
dobo dmlogmosbmds wowse s@0ls sdmgowgdsamo bosspol Bgbosbm-
b5y boggagdocom 3g@omeols slbofyolowsb aoblsgymn®gdomn gmm-
@gdoll by J0dEobstigmdl, @oi ogmobol wobsFyolsdwy a®mdgmeg-
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b5, d9dge, o330bEmML Igo Boibggdsdwyg, LMmsgsw ofygds dodgdols
063 gblogmo bAaws. sa30LFHML dygs @obggdowsb dodgdol b@aol 0b-
B9blbogmds e gdymmdls s goblsjgmmgdbom @Amol 53 dmbsgggmdo
doJ@Hol ogdmggosl ofgl segogoa. 59bgddogos, GmI dsJ@ol dodbe-
o 2530600 398 Fyool dJmombmgl spgolml dgs @oibggdsdwey,
Lobod dzgbo@ols bOs dodobs@gmdl. dm®Fygol bm@dgdo, Gmama 3
3b®. 5056 hobl, 6391 330l Godpaagddos. bogbymdo Im@fygzol beo@-
d9d0 dgomgdom Jzotgs — 4976 ddol Potaagddos, o odomss o-
dm§ 3990, dm3 boswsgol Mm3Bodsgy@o Ggbosbmdol Jggos Lobmgs®o
39890°300L 03 3gBomedo dgs@gdom Jomogos.

3OBmRoao bodosmggermTo, doMomss, dgosdgdomn domog @so-
™mbgddo  dmdgsgm. 3gagdHo3ool wolbsfyoldo godBmgomols Im@Fygols
be@ds 4377 30l gomaegddo dgiygmol (3be. 6) s 330Mg >@Imbyg-
A0 bogngdgdol a08m gl @ ges dndfygel womagolbomsbsgg Lodo-
Omgdl. Jo@FmBol asbloggm@gdom owo dmmbmgbs o3l Fyoen by
0gbobogemolido, @oash 8 mgggol gdmbgggs Bobmsdm@olm 3g@momeo
Loggogogmols FomdmJdbsggogogmos. doboy@o  ygogoenmdol ©sdmsgdyg-
dolmobogg dobo dmmbmgboggds Fyombg dEodMmgds. sdol aods, ¢b-
s aogomgsmolfobmm, @md dFyzol dgogye boswsyols bodigMogg do-
BPmdl, Go3 bgaol gd@ol Byogmgdols yobgomsmgdsl. sdo@md, dm@-
Vygo0L oo gdamdols dgdmbgggsdo gbdog o dmigdygmo dm@ ygol
be®dgoo gbos dgdEodmegl 3040 3GmEgbGom, Goms 5@ dmbogl Tyemols
3oobaMxgs s oHYSYMgdol asbgomsdgdols Fghgdgds

moddsdm Fgoml oo @omwgbmdom Lokodmgdl @ygol 3g@omedo,
53 3odmoygbgds dolo gglgms LolBgdol asblogomemgdase. sliggg
oo dmmbmgbogngds oJgl sl Fyoebg ygogomdols @@ml. obomhigh
3900mEdo 030 oMo 0dobl Lodd@smgl. @gg0L 3gMomeTo 0s3ds-
Job dm@Fggol bo@8s boswsaols 050 3 LobJol ggbolomgols 5163 ddols
BB gddos (gb@. 7).

gbdogro 5 Yool kodbaools dm@Tyz0l beo@dgdo (33) boswsgols
0-=70 13 LolJol ggbolomgals

o
N abdoo v % ]\(31 VI | VI
1 bodg@o 83 49 | 49 | 66 | 83
2 gt 63 51| 51 | 63 | 89
3 2O 69 55 | 55 | 69 | &
4 3bobgogo 91 61 61 76 76

3b®.8do dmygoboaros Fbgbydbodol dm@Fyzol bem@dgdo (33) bosws-
306 70 13 LolLJol e39bolomgol. dbgligdbods goblsgym@gdom  yog-
OEges  bowbomol, ag0xssbol s wyomgmolifyedml @sombgddo.
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9L @s0mbgdo 83009 bogngdosbos ©s sdo@md, o Lokodms mgligobmsbe-
39 Vg3, 30@Fygol bo@ds oy dgdobogndo dgdoagbermdols boswe-
3900bsmgols 85 833wy omfggl, bmenm 3dodg 3gdsbogymo dgdomepqgbaom-
b0l bosspgdolamgols 110 83dwgs. ggogommdols sbsfyolobamgols dig-
bodols Fyoembg dmmbmgboamgds 0bMPgds s Mopasbsi boswsgol ®3-
B0 ydo  Bgbosbmdol Jggos Lobmgadol @ogbgomo 360dgbgenmds
0bAgds dmayzol bo@ds o3 3gMomedo 75 3L o6 9bes skoMmbdgdmgl.
Loko®mgdols dgdmbgggedo dgledg ImmFygs oggoLEmlb  wolsFyolodwmy
9bs ho@odwgl, Goms dgdwgy boswogol bgwdgdo @gbosbmdbdols asdm
d3gbotg, @mdgols Loddodol 39bd®M0  ggogoemgodos ao@sligmo, o6
hoFg9U.
agbdogno 6 jo@m@mgogols Jndfggol bem@dgdo (33) boswspols 0-50
13 Lolijol ¢39bobomgols

39

N Jabdoo vV | vV [ VI] V]|V
I | obogmgoby 72 | 81 | 41 | 41 | 6l
2 | wgmdo [yodm 77 64 51 51 64
3| ombygemo 75 | 54 | 43 | 43 | 54
4 bgto 60 | 43 | 34 | 34 | 60
5| dogacosho 72 | 72 | 48 | 48 | 60

gbogo 7 moddsdml 3m@Fygol beo@dgdo (93) boswasgol 0—50 1id
LolJol ggbolomgols

5 0)8‘
N Fabdoe m | IV | V | VI | VI ]| VI
1| 8s@bgneo 63 63 | 53 | 42 | 42 | 58
2 | wopmwgbo 51 51| 41 | 41 | 41 | e2

dmlEbggmols 3@ ggdl, bbgs Lobmygammlbsdgymbgm  s9mm@ e go-
0ob dgoodgoom, bojamgd Lom®dgbg gobgomsdmgdgmo ggbgms LoliGgds

sbolosmgdl. sdo@md, 3b®.9do Imygsbogno dJn@Fygol bmmdgdo bosws-
0L 050 LaLomgols o@ol aobigmgbogmo. bgdmm o dgaols godm gl
Ja@gagdo  Lokodmgdgb bdod dJmdfygel (mggdo 23x9@): 3o@ggen
dmAFg3ol Loko®mgdgh wodggolmsbsgg, dgdmgy 4o gerods@dydo 3oMm-
bdg60bes dobgogom mggdo mAxg® ob Lodyxgm. Lodfybsdme, dmbsiy-
dgd0l Lodgo®ol asdm dmbEbggmo  Jgm@gagdbobsmgol  smbodbyano
Lsgombols gg@m ©sfgdomgdbomo dgbfogans o@ dmbgdbo.

dmeml 9bps s®0obodbml, @mId dJmnygsboen 3boagddo dm@Fygol
br®dgdo dmgdgemos LoggagdoEom 3gdomwols gggms mgggdobsmgols,
53 5 bodbogl 0dol, @mI gl eGP gdo gmggmmgoygdew  doe-

Fygol Lododmgdgh. mommgyen §ganl dma{yzol gowgdo o@gamgds ©s
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dmATg30L ho@odgool gooli aoblobmgdagh Gmayme i 39398300l 3g-
HomEols ofygool om, sliggg 3 3gMomedo gamods@ydo 3oMmmdgdo.
o8 dobgbom In@Fygol bmddgdo dmEgdygeos boggagdoaom 3gmomwpols
4390 mgobsmgols.

agbogno 8 Ibgliydbodols dm@Fyzol bm@dgdo (d3) boospsyols 0-70
13 Lobijol ggbobomgols

»3J
N Sgbdbo IV [ V| VI | VIl | v
1 ‘dodsJo 83 69 69 55 97
2 gmag@ols fyomm 107 | 92 76 61 107
3 Logo®gxm 96 82 68 54 96
4 sensbobo 86 64 51 51 8
5 b5 39M0sbo 72 72 48 48 60

3b®o@o 9 dmlEbygmo 3g@AY@gdol dm@fygol bm®dgdo (39)
boowogols 0=50 3 LobJol ggbobsmgols

0 ) 039
N Sgbdoo v VI | VI | VII
1 oM 56560 62 50 50 62
2 dmanbolso 67 45 56 56
3 30®0 48 38 38 48
4 bodydo 70 58 46 70
5 3bobgoao 72 52 41 52

L0335 IDS>- REFERENCES INTEPATYPA
KoctsakoB A.H. OcHoBbl Menuoparuu. M., Cenbxo3rus. 1960.621 c.
2. Bbgbzgmo o. Labmgemm—Llsdgymbgm dgemommsos. md.,
Lolimgemliodggmbgm oblgogyeols 4odmd(3gdcmds, 1955,284 ag.
3. agmaedyg o, @ggesmosbo b.,3m35dg Us.,ho3go0dg a.,d39@oadg m. doce-
MHmIgggmmmemaoals 0bligogngol IOmIgd0,5.106 ag. 128136,2001.
953 631675
m3@0dobodgdgmo  dm@fygol bm@Igdo  doGomoswo @@ gdols
bAHEY650msM g0l Lbgopslbgs 3g@omwolsmgol sedmbsgmgn Lsjs-
0ggnl 300m39880. /oagamsdg, b.ggos®mosbo, U.gm3dsdg, ¢.hoggsndg,
0. dg9e00dgl. 330l dOmIsms  3Ogd9e0—2001-@F.106-33.99-107. —Jocrm.;
G9d. Jothm., obyen.,Gqb.
5 960@0s s@Imlsgmgm Lojodmggemml 3bGs doGomswpo /L
Jad9®ol bOols ©s gobgoms®gdol Lbgoslbgs 3g@ompolsmgols

Lo®{gogo bom@dgdo. 3ge0g39dds ohggbgl, Mmd ygges s@bodbyeo  joeo-
B0 15393905300 3gMomeols yobdoganmdsdo Msdmgbodg Jm@Fygel
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dmombmgl. wopagboao Lodfysgo bm®mdgdo ©sdmjogdygmos Gmyma3
ngon U/l gg@@a@abyg, olg bospsyols 8gjsbogy® dgdowagbenmdstby.
Agdygdo  8gdobogy@o  Ygdseagbamdols  boswaggdobsmgols  LodFysgo
be®dgdbo  8dodg  dgdobogndo  dgdseagbenmdols  boswoggdols  Lo@fygogo
be®dgbol Lowoggdols 70-75% go099696.3b@.9,a00@.000.3.

UDC 631.675

Optimized irrigation norms for different periods of growth and development
of main crops in Eastern Georgia./l.Geladze, N.Devdariani, S.Kop-
adze,G.Chikvaidze,  O.Shvelidze/.  Transactions of the Institute of
Hydrometeorology. 2001.V.106.p.99-107.Georg.:Summ.Georg., Eng., Russ.

Watering norms for various periods of growth and development of 9 basic
agricultural crops of Eastern Georgia have been determined. Investigations
demonstrated that during the vegetation period all mentioned crops need several
waterings. Determined watering norms depend both upon an agricultural crop itself
and mechanic composition of soil. Watering norms for soils of light mechanic
composition makes 7075% of the values of watering norms for soils of heavy
mechanic composition.Tab.9,Ref.3.

YIK 631.675

OHTI/IMI/ISI/IPOBaHHble MOJIMBHbIC HOPMBI JJIsl PA3/IMYHBIX MEPHOJA0B poCTa M
Pa3BUTHS OCHOBHBIX KYyJbTYp B YyciaoBusix Bocrounoii I'py3um. /Temanse
UM. desnapuanu H.H.,Komangze C.I., Yuksaumze I'.[.IlBenuaze O.I'./ Co.
Tpynos Uucruryra ruapomereoponorun AH I'pyzun. — 2001. — 1.106. — ¢.99-107.
— I'py3.; pes. I'py3.,Anr.,Pycck.

YcTaHOBIIEHBI TOJMBHBIC HOPMBI JJIA pa3IMYHbIX MOEPHUOJOB pocCTa H
Pa3BUTHS IEBSTH OCHOBHBIX CEJIbCKOXO3SIMCTBEHHBIX KyJIbTyp Bocrounoit I'py3uu.
I/ICJ'IC}IOBaHI/ISI TMoKaszajii, 4TO B TC€YCHUC BCTCTAIMOHHOT'O MNEpHOJa BCE pacCMO-
TPEHHBIC KYJIbTYPbI Tp66y10T HECKOJBKHX ITOJIMBOB. Y CTAaHOBJICHHBIEC ITOJIMBHBIC
HOPMBI 3aBUCAT KaK OT caMoOH C.X. KYJbTYpPbI, TaK 1 OT MEXAaHUYCCKOI'0 COCTaBa
nousBkl. IlomBHBIE HOPMBI UIA TTOYB JICKOI'O MEXaHUYECKOr'o COCTaBa COCTABJIAIOT
7075% oOT BEeNWYMH TOJUBHBIX HOPM JJsl MOYB TSDKEJIOr0 MEXaHWYECKOIo
cocTaBa.Tab.9,1mt.3.
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30R@MBIBIMGMRMB00L 06LBOBIBOL 53330, HMB30 Ne 106, 2001
TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL.#106, 2001
TPYAbl UHCTUTYTA TMAPOMETEOPOJIOIMA , TOM N2 106, 2001

904 551577 : 556.53
®.99bbos
838JIMAHMKRMINAG0 3IRIZOL Md0IIBHIG0 Vo®3IRdIGOL
@&0G630000 35R5VIBIBS 8RK065&0L HSFMESRIGOL
8MRIKXOLSMNBOL, 3565V0RISIR0O 35(58IB®Id00)

G0amG 3 3bmdognos, Jnosh Mgyombdo ©szgomggdol 39bJ@gdols
Lodizodobs s AmygEo MOMAMSBoYmo 300md9d0l godm, dsmo dmbe-
(399900 390 2oBMS396 >xbols Jmge FgBo@m@osl. sdoGmd, oliobo
09309bgbBoB o 5G0sh Fbmegrme Jom gomgdmdgge dgotg BgHo-
BMM05by. s330M3960L 376JHgdol s@sbsgdoMolo 0bgm@dsizoymo dg-
Lodgngdanmds sOm g gdls dpobs@ols hodmbswgboli dmwgmodgdolbsmgols
398 9mge 93gbBgd0l Log®Egdo s @AMPo aobsfomgdol Mmdogd®yco
dmbs399960L dowgdsb.

3bmdogro dgHgmdm@maogmo ggeol mdogdBydo sboobo [2,3]
do@m@maosdo 5@ a5dmoygbgds dobo LoGmygmobs s Faols dogbom
hodmbogbols dMsgomxg@owo godmmgmgdols sdm.

abowos, dgJdboao dymdsmgmdoesb godmbsgoml Fomdmowygbls
©0533003960L 3796JBgd0l 3obOEs, 3obmdzols Mswomarmgsizoy® dg-
0mEbg oslgms, Mo3 Lodgomgdsl odanggs dogowmm bydolidog®
AmJdo boko®m dmbszgdgdo dowols 33o6dgddo.

dmpgando dglobgangaro dgBgm@dmmmaoyg@o ggaols mdogdyco
Fomdmeygbol ogbgomo aowsfyggds bmdEogmogds do@Gogo bydbom
396JBg0bg gobmdogro dmboi39dgool dowols Ggy ot 3356d96do
063 g6 3me53059JbEMs3mens00m.

55bolig@ 0bgm@dsgosl Fomdmowagbls 1:500000 dslIEod0ls Gm3my-
5800 @ggo s dobo FmGOPMmIgHH o dobolosmgdengdo dowols
3356dgddo. 53 3M0b3030m S goy@o dmwgmols bosbys@odm Jqgdsdo

Yglobgamgmo Egmsdy®o 39Hgmgegdgb®gdo (bogngdgdo P 83, dsg@ols

B993ga oGy t°’C ©s Lobm@ogol wggnoEodo d 30) Imwgenls dogfmegds
ool 3356dgdols Bobgwgoo.

dogomomolbomgol bob.lbg dmygsbogros dw. sko®olfyeols s9bols
UJgds Bodzgdo g3gmom Jgoobmsb. doliby wo@gdyemos Mgyyes@ o
oo genma®sdgdol doyg, wo@omgds 3356dgol dm@ol 10 330s. dowols
33°6dgd0, domo dwgosdgmdol dJobgwgom, dogfgdgos sbarmdwgdemy

©0533003900L 376]Bgdb.
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bob.l L.jgesbosb d.sdadobyemol sybBo Gaam m'oﬁ*ag\nn
Jatagmammma®odgdols dawol gasbdgdol aabgraggds.

0533003950L 39bJB0wsb dowol 3306dgdby aoMmsdsgoma gmgxoo-

9660 K bogngdgdobomgol aobolsbwg@gds gm@dymon:
K=P/P; , (1)

oo P s P1 396®90%g aobmdogno o Ggpombsgnyg@o ©sdm jo-
0909 gool 45803900056 dowoli ggobdgdbolomgols hodmmgdygemo Lsdy-
s dBogomFaroygdo bogngdgbdos. Lodsengddogo Mgaombagy@o ©o-
dmgopgdygmgdols aMex03960 sg9dgmos . ganswodo®mgol dogd [1]
9Ombodbs Jo@mymodo@ydo Goombgbol dobgogom (bob. 2).

Hapy

3089

2600 bob2dw.oksMoliyemalb Lod-

2% magem ddagogefondo da-

ol '\ N Gamgeydghihadol - P bognyd-

i 900l t dag@ol @gddn®adno-

z obo wod bobm@ogol woy-
o060l bodawengd@®ogn ©o-

:: JJ('f :,n(g;; o7 ;)i(ﬁ. J(\,ﬁc.‘g](‘)‘;;s;?»n.

0 M8 150 Peeo 2see Pad
7 £

P 93®obo 0@gmsdydo xodydo bogngdgdols dowols 3go6dgddo mdo-

2d6a®0 [o630w b0l Gogbgomo poeslygadhs bodEogmegds ©og306-

3900l 396J3g6bg gobmBogo P @mgmsdgdo xsdgdo boangdgdol go0-
M3 9600 Jgbodsdolbo dowol 3gsbdgdolomgols Jowgdym go@edogoe

30980G0gbHDY FOOIgEon
P=KP |, ()
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o256 5>9bdo 1000 3 bgdmm wowos dgo® boangdgdby Jodom ao-
dm§ 3990 2obmdgol rmdoggds, sdo@dmd, dgygeod3l dsbbg dgbFmag-
oo

K:1.05+0.0001(HJS -1000) , 3)

o] Hl33 — dools 3gobdoli sdlmay@Gydo Lodsmango.

dools 33obdgddo Jog@ol bodygommm Emgmsdyo Ggd3g@s@y@ols yo-
domgms [oddmgdl §@g030 0b@9H3mas0sgdlddsdmmaszoyg®o gm@-
dgeom

U~ leeta(H s o) )

Lo@as o 00 leg — doeols 3gobdgdolismgol aodmmgmogo s Lowe-
290%by yobmdogno Jog@ol Emsdg®o Hxddg@odg@goos; H i s Hie
bdools 3gobdols s Loayg®ol sobmey@y@o bodswengs (d);a  3o@o-
d9®0, dmIgaroi IzoMge 03gegds mgggdols dobgwogom, sdo@md, smg-
b0 0dbs obo Lodgognm 8609gbganmdsa = 0,005.

bdools 3gobdgddo Lodgogm gmsdydo Lobm@ogol gxgoiEo@ol ob-
B9N3M@53059JLEMS3M@si0obsmgols godmgoygbgm (3ol sbsgrmpoydo
RO IYDo:

dd3:db0Q+a(Hd3Hb0Q) ’ (5)
[SUE dl33 ©5 Uiy 0000L 3356dgdTo godmmgmomo s L@@ by
3obmdogro EEgmsdydo dsg@mol Lobm@ogol ©gxnoEo@Gos, a 3oMsdgGHo
35b0bobrgMgds Lodygsmm IhsgoPaoyg®o Lobm@Eogol ggnoco@dols
Lbods@engdMogo odmoegdymgool a@oxgoz0sb (bsb2) mommgyeo
Loag@obsmgols og@Eom 39, Gmymeg IOgools dbgdol @obgglo.
Losbao®odm Lgdobs o (2) — (5) gmadygmgdols do@mgdygemds
‘Y93 dgdgaro 0dbs dp. sdo@olifyamols hodmbopgbols dmwgendo, aobsfo-
gdamo 35M589B M goom. jgMdme, dowgdygemo 0dbs ©sTs3dsymaoem gdg-
@0 mobbggbs godmmgmogn s gobmdogn botxgol dm@ol U.Jgools
dJo@m@maog® 3ggmobsmgol.
ROBIGSBIOS- REFERENCES JIMTEPATYPA
1.  Bmagmmupos JI.A., Hakapamswumu [.1., 'abpuannze T.W. Bogusrit
6amanc ['py3un.T6.,1974.,182 c.
2. Tannpun JI.C. O0OBEKTHUBHBIN aHAIU3 METEOPOIOTHUECKUX moei. JI.,
TI'mnpomereounsaar, 1963, 187 c.
3. Karan PJI. Tp.ITO,Bsn.208,1967, c.6475.

wog 551577 : 55653

390 g0Om@™a0600 39950l ™d0gd@udo Foddmwygbols doibgomo gs-
©5(4390> dpobodob Asdmbopgbols Impgmobangol, gobsfomgdagmo 3o-
05393 %gd00./6.39Lbos/ 300l IOmIsms 3Mgdgemo. — 2001. — . 106. —a3.108-
111, —goto.; B93. Joo., obaen. l.
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hodmbsgbols dmgando, 3oboFoagdyano 3oMadg@@gdom,
390 9gmammmyoy@o  ggeols  ®mdogddado  Fo@mdmpagbols  @oibgomo
3ooFy398e  3obbmdEogmgdgmos  Ggygmodygmo  dowols  33obdgddo
Lo gdgooosb 9@ gmgmgdgb@gdols 360dgbgemdgdols 0b@gm3meansizoom

5 gJbAMS3M@SE00m. 0. 2,mm0d.50.3.

UDC 551.577 : 556.53

Numerical solutions of objective presentation of meteorological fields for the
river runoff model with distributed parameters. /R.Meskhia/. Transactions of
the Institute of Hydrometeorology. 2001.V.106.p.108-111.Georg.:Summ.Georg.,
Eng., Russ.

Numerical solution of objective presentation of meteorological fields for
runoff modelling with distributed parameters is conducted by the interpolation and
extrapolation of values of meteorilogical elements from stations in the regular
grid knots.Fig.2,Ref.3.

YIK 551.577 : 556.53
YucaeHnnble penieHusi 00beKTHBHOIO NPeICTABIEHUS METEOPOJIOrHYeCKUX
noJieii JJ1sl MOJeJId CTOKA ¢ pacmpenejeHHbIME mapamerpamu. /Mecxus P.J1./
C6. Tpynos UucTHTyTa THApOoMeTeopornorin AH ['py3un. — 2001. — 1.106. —
¢.108-111. — I'pys.; pe3. I'py3.,Anr.,Pycck.

YuciieHHbIe peleHns] 00bEKTUBHOTO MPE/ICTABICHNS] METEOPOJIOTHIECKUX
TOJIeH JUIsl MOJIENIN CTOKA C Paclpe/ielIeHHBIMU NapaMeTpaMy MOJIy4eHbl Ha OCHOBE
MHTEPIIOJSLNH U B y3JIaX PEryJIIpHOI CETKH KCTPANONISALUHY HAOIIOJEHHBIX
3HAYEHUI METEODJIEMEHTOB OmKalux cranuuii. Ta6.9,5mr.3.
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UDC 556.5

Renewed data on solid runoff of rivers in  Western Georgia. /L.Kitiash-
vili,L.Saneblidze,G.Stvilia/. Transactions of the Institute of Hydrometeorology.
2001.V.106.p.112-119.Georg.:Summ.Georg., Eng., Russ.

It has been noted that rivers of Western Georgia are more affected by
complicated natural and anthropogenic factors than rivers of Eastern Georgia.
Significant changes in marine shallow, washing out of sea coastal line, sediment
accumulation and woodlands in a drainage basins have been observed. Various
methods of investigation of runoff alluvium have been worked out to mitigate these
dangerous consquences. Processing of data on runoff and alluvium for 11 rivers
has been conducted and solid and water runoff have been calculated since the
starting of observetions till 1960,1970, 1975, 1980, 1985 and 1990, comparing
them with the characteristics established earlier by various investigators. Dynamics
and comparison of the solid runoff showed the decrease of a total solid runoff,
being within the error values of measurement and calculation.Fig.1,Tab.2,Ref.9.

YJK 556.5

OOHaBJIeHHBbIE JIaHHbIE O TBEPAOM CTOKM HaHOCOB pek 3amagHoii I'py3un.
/Kutnamsuiu JI.P.,Canebmumze JLM., Creuaus I'I'./ C6. Tpymos Wucturyra
rugpomereoposiiorun AH I'pysun. — 2001. — 1.106. — ¢.112-119. — I'pys.; pes.
I'py3.,Anr.,Pycck.
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Otmedaercst, 4To peku 3anaaHoi ['py3un HaxoAsaTcs MoJ 00jIee CUILHBIM
BO3ICHCTBHEM TPHUPONHBIX M AHTPOIOTEHHBIX (DaKTOpOB, YeM peku BocrouHoi
I'py3un. HaGmomaroTcs Oonbpoivie M3MEHEHHS MAaTEPHKOBOW OTMEINH, pa3MbIBa
MOpPCKOH OeperoBoil TMHWH, aKKyMYJISIIINA HAHOCOB, JIECUCTOCTH OAaCCEHHOB U IIp.
JUis yCTaHOBNEHUSI MEPONPUATHUII IO CMATYCHUIO HETaTUBHBIX MOCIEACTBUI 3THX
MpOLIECOB pa3pabOoTaHbl pa3Hble METOJbI M3Y4eHHUs TBEPIOro cToka. [IpoBenena
00paboTka MaTepHanoB IO CTOKY HAHOCOB JUISl PEK, MOJCYMTaHbl UX TBEPABIH H
JKUJKMM CTOK OT Hadajia HaOmomenuit mo 1960, 1970, 1975, 1980, 1985 u 1990
TOJIOB, a TaKXe MPOBEACHBl CPAaBHEHMS C PACUETHBIMU XapaKTEepUCTHKAMH, ycTa-
HOBJICHHBIMM B paHHHE TOJBl pa3sHbBIMH HCCleNoBaTeAMHU. JlMHaMukKa W
CPaBHEHHUS TBEPAOTO CTOKA ITOKAa3alH, YTO HAOJIONAcTCsl yMEHBIICHHE OOIIEero
TBEPZOTO CTOKA, HO 3TO YMEHBIICHNE HAXOIUTCS B IIPE/iesiaX TOYHOCTH N3MEPEHNH
u pacueros.Puc.1,126.2,1m01T.8.
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UDC 551.578.48

Density of spreading of avalanche collectors on the territory of Georgia./L.
Kaldani, M. Salukvadze, N. Kobakhidze/. Transactions of the Institute of
Hydrometeorology. 2001.V.106.p.120-125.Georg.: Summ.Georg., Eng., Russ.

The density of avalanche collectors has been determined over the territory
of Georgia and a corresponding map has been drown on the basis of the materials
of field observations, literary and archive sources, along with medium and large —
scale maps, as well. The areas of less than 5, 510, 1015 and over 15 avalanche
collectors oven a sguare kilometer have been separated over the avalanche
dangerous territory. Each of them occupies 29, 12, 10 and 6% of the territory under
investigation, respectively.Fig.1,Ref.9.

YK 551.578.48

I'ycrora pacmpocTpanenus JaBHHOCO0poB Ha Teppuropuu I'py3un. /Kangann
JLA.,, CamnykBame M.E., Kobaxumze H.II./ C6. Tpymor Wnucruryra
rugpomereoposiorun AH I'pysun. — 2001. — 1.106. — ¢.120-125. — I'pys.; pes.
I'py3.,Anr.,Pycck.

Ha ocHoBe aHanm3a MaTepHasioB IOJIEBBIX UCCIEAOBAHUMH, TUTEPATYPHBIX U
apXMBHBIX UCTOYHHUKOB, a TAK)XX€ CPEIHEMACIITa0HBIX U KPYITHOMACIITa0OHBIX KapT
YCTAHOBJIEHa TYCTOTa JIABMHOCOOPOB Ha TeppUTOpUM I'py3um u cocTaBieHa
COOTBETCTBYIOIIas kKapra. Ha maBHHOONACHO!N TeppUTOPUM BBIAEICHBI PAHOHBI C
rycToToi: meHee 5, ot 5 mo 10, ot 10 mo 15, Gonee 15 maBuHOCOOpOB Ha 1 KMZ.
Kaxnplii n3 palloHOB 3aHMMAaeT cOOTBETCTBEHHO 29, 12, 10 u 6% wusyuaemoit
teppuropuu.Puc.1,1ur.9.
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UDC 626.8: 631.4

Determination of optimal soil humidity of irrigated lands of Eastern Georgia
for different periods of growth and development of main crops.
/1.Geladze,N.Devdariani, S.Kopadze, G.Chikvaidze, O.Shvelidze/. Transactions of
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the Institute of Hydrometeorology. 2001.V.106.p.126-133.Georg.:Summ.Georg.,
Eng., Russ.

The upper and lower limits of optimal soil humidity are established for nine
major crops of Eastern Georgia. Basing upon vast observational material of 19
agrometeorological stations in Eastern Georgia for each of these crops and their
interphase growth periods the water consumption curves are derived linking total
evaporation from the soil surface with soil humidity at the given evaporativity.

The analysis of obtained curves of water consumption has shown that the maxi-
mum limit of soil optimal humidity is equal to 95% of maximum water capacity of
soil under the investigated crops. Concerning the lower boundary of optimal soil
humidity, its value appeared to be different for various crops and their interphase
periods, reaching maximum 7080% in the vegetation period and minimum 6065%
of upper water capacity.Ref.5.

YK 626.8 : 631.4

YcraHoB/IeHHe ONTHMAJIBHOH  BJAXKHOCTH TMOYB OpPOLIAeMBbIX 3eMelb
Bocrounoii I'py3un 1Jist pa3M4YHBIX NEPHOAOB POCTa M Pa3BUTHSA OCHOBHBIX
CeIbCKOXO03IlicTBEHHBIX KyabTyp. /T'enamse W.M. Jlesmapuanu H.H.Komanse
C.II.,YukBanmze I'Jl., IlBemmunze O.I'/ C6. Tpymo MWucturyta ruapome-
teoposiornn  AH I'pysun. — 2001. — t1.106. — ¢.126-133. — Ipy3.; pes.
I'py3.,Anr.,Pycck.

YCTaHOBIIEHBI BEpXHUE M HIDKHHE MPEAENbl ONTHMAIbHOM BIIQXKHOCTH
MOYBBI TOJ{ JIEBSATBIO OCHOBHBIMHM  CEJIBCKOXO3SICTBEHHBIMH  KYJIBTYPaMH
Bocrounoit I'pysun. Ha ocHoBe oOmmpHOro Marepmana HaOmromeHwmin 19
arpoMeTeopoIOTHIEeCKNX CTaHIMH B ['py3un, Juisd KaXXIOH M3 3THX KYJIBTYp M HX
Mex(a3HbIX IEPHOIOB POCTA U PA3BHUTHS, MOCTPOEHB! KPUBBIE BOJIOMOTPEOICHUS,
KOTOPBIE CBA3BIBAIOT MEXIY OO0l CyMMapHOe UCIIapeHHE C OBEPXHOCTH MOYBHI
1 BJIQXKHOCTb MTOYBHI IIPU TaHHON HCTIAapsieMOCTH.

AHanmu3  TONyYeHHBIX KPHUBBIX  BOAOMOTPEOJEHMS  MOKa3ayl, dYTO
MaKCHMAaJIbHBIM  IIPEJeNIOM ONTHMAJbHON BIaXXHOCTH TOYBHI SIBISETCA BIIAX-
HOCTh, paBHag B cpeaHeM 95% mpenenbHOW BIaroOeMKOCTH TIIOYB  IOJ
paccMaTpuBaeMBIMH KylnbTypamMu. UTO KacaeTcsi HIDKHETO Ipeesia ONTHMyMa
BJIQXXHOCTH MOYBBI, 3Ta BEJIWYHMHA MOIYYHIIACh PA3IMYHON A KKIOH KyJIbTYpHI
U UX MeX(a3HbIX IEpPHOJIOB, JOCTUrasi B IIEPHOJl BEreTallMl MaKCHMyMa B
cpennem 7080% u muanmyma 6065% ot npenenbHON BiaroeMkocTH. JIut.5.
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UDC 556

River runoff assessment in Georgia connected to anticipated climate change
and adaptation measures to combat drought and desertification. /R.Chitanava,
G.Stvilia,M.Pkhakadze, V.Tsomaia/. Transactions of the Institute of
Hydrometeorology. 2001.V.106.p.134-145.Georg.:Summ.Georg., Eng., Russ.

Conditions of the river runoff reduction under the impact of natural and
anthropogenic factors are described. It has been identified that considerable water
losses are described in the area adjacent to the Mtkvari River down from Thilisi.
The processes of semidesert formation and desertification are developing over this
territory, occupying 3688 sg.km below 400 m and with precipitation amount of less
than 360 mm and the mean annual air temperature above 1314°C, where tributaries
cannot bring their water to the estuary.

Here and in the neighbouring regions up to the altitude of 800 m, covering of
the water deficit is conducted by take off from the rivers, but in dry periods the
water content of the rivers is not sufficient to meet the demands. Therefore, the
adaptation measures have a great practical importance. For this purpose, the
method of water content forecasting of the rivers for the years 2015, 2030 and 2075
has been worked out, basing on the norms of water runoff dynamics for 1960,
1970, 1975, 1980, 1985 and 1990.Fig.3,Tab.1,Ref.5.

YK 556

Onenka croka pek I'py3un B yCJOBHSIX 0:KHAA€MOr0 M3MeHeHHs KIMMAaTa U
aJanTalMOHHbIe MeponpusATHS B Oopbl0e ¢ 3acyXoil M ONYCTHIHUBAHUEM.
/YutanaBa P.b., CrBunus I'.I'., Tlxakamze M.B., Llomas B.III./ C6. Tpymos
Wucturyra runpomereopormorunt AH I'pysun. — 2001. — 1.106. — ¢.134-145. —
I'pys.; pe3. ['py3.,Anr.,Pycck.

XapakTepu3yloTCsl YCJIOBUSI YMEHBIIEHHS CTOKAa pPEK TI0JA BIUSHHEM
NPUPOJHBIX U aHTPOINOTeHHBIX (DAaKTOPOB. YCTaHOBJIEHO, YTO OOJIBIINE TOTEPU
CTOKa peK HabmomaroTcs Ha Teppuropuu, npuieraomeil k p.Kype Hibke
r.Tounucu. Ha stoii Teppuropun, 3anumaroniein 3688 km 2 nexareit Hike 400 M,
IJie TOJIOBOE KOJUYECTBO 0CaaKoB MeHee 360 MM, a CpemHssl ToioBas TeMreparypa
Bo3ayxa Beume 1314°C, W rie NMpUTOKM HE JOHOCST CBOM BOIBI IO YCThS,
Ppa3BHBAIOTCS IPOLEcChl (POPMUPOBAHUS MOTYIYCTHIHb M OITyCTHIHUBAHHS.

Jns BocrionHeHHs aeUINTa BOJBI TNPOU3BOIATCS BOM03a0OpBI W3 PeK,
PacIoJIOKEHHBIX 37€Ch U B cOCelHUX pailoHax n0 BbicoTel 800 M. Opnako, B
3aCylIIMBBIE TEPHOJBI BOIAHOCTH PEK HENOCTATOYHA s TPeOYyeMBIX HYXI.
[TosTOMy, amanTanMOHHBIE MEPONPHUATHS IMPUOOPETAOT OO0JbIIOE MPAKTHYECKOEe
3HaueHne. C 3Toil Lenbio pa3paboTaH METOA NMPOTHO3a BOAHOCTH pek Ha 2015,
2030 u 2075 roxel. MeTox OCHOBaH Ha OLIEHKE AMHAMHUKH HOPM CTOKA HA YPOBHAX
1960, 1970, 1975, 1980, 1985 1 1990 ronos. Puc.3,1a6.1,11T.5.
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UDC 551.482.245:551.500
N.N.Begalishvili, K.A.Tavartkiladze, N.A.Begalishvili
EVALUATION OF RUNOFF SENSITIVITY WITH RELATION TO
CLIMATE VARIABILITY FROM EMPIRICALSTATISTICAL MODEL
OF THE RIVER MTKVARI

It is known that general water cycle system “atmosphereearth surface” co-
Nntains reincarnation of water vapor in the following way: “water provision in at-
mosphere cloudiness (nebulosity) — precipitation — evaporation runoff’. The
nebulosity, precipitation and vapor mainly depend on temperature and humidity of
atmosphere regime. So, variability of those may stimulate significant variance of
water cycle components. Therefore, the study of climate variability influence on
water balance and runoff is a main problem for research of regional climate
variance.

The aim of present work is to estimate annual runoff reaction to the variability
of some climate parameters total precipitation, relative humidity. For the creation
of empiricalstatistical used long time series of climatic data of river Mtkvari model
have been.

For the establishment of dependence of mean annual runoff on climatic
predictors correlation matrix of the river Mtkvari for Thilisi section has been
calculated. These predictors are: runoff R (m%s), total precipitation P (mm), air
temperature T,(°C), water vapor pressure e (mb), relative humidity (%), sunshine
duration S(hr), wind velocity V (m/s), soil temperature T, (°C).

For calculation we have analyzed the observational data of the Thilisi meteo-
rological and hydrological station — random numbers of analogue data series are
N=55 (19361990). The correlation matrix is presented in Table 1.

Table 1. Matrix of correlation (N=55; 1936 — 1990)

Predictors | R P m e f S Y,
Average | 2040 | 5257 | 13.06 | 10.55 | 65.09 | 2038.0 | 1.88
Standard | 200 | 1159 | 065 | 041 |1.99 |1495 |10.66
deviation
R 1 0306 | 0175 | 0.115 | 0.256 | 0277 | 0213
P 1 0.365 | 0.168 | 0.535 | 0323 | \0.123
T, 1 0436 | 0324 [ 0180 |0.035
e 1 0427 | 0183 |\0.337
f 1 0326 [\0.109
S 1 \0.266
v
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Analogical calculation has been done for checking up stability of
correlation coefficients — random numbers of analogous data series are N=37 (1954
—1990). Results of calculation are presented in Table 2.
Table 2. Matrix of correlation (N=37; (1954 — 1990)

Predictors | R P T, e f S \Y/ To
average 197.5 513.0 13.09 10.67 65.98 2035.0 1.59 15.1
Standard | )1 24 | 1193 | 073 |038 |207 |1488 |o057 0.1
deviation

R 1 0.228 0.347 | 0.091 | 0.323 | 0.141 0.018 0.380

P 1 0.409 0.265 0.517 0.371 0.074 0.446

T, 1 0.538 0.346 0.250 0.038 0.894

e 1 0.383 | 0.103 0.186 0.402

f 1 0.279 0.157 0.325

S 1 0.501 0.214

\Y 1 0.075

To 1

From the analysis of both matrices of correlation predictors have been se-
lected by their stability. Total precipitation and relative humidity have been se-
lected as predictors. Correlation coefficient values in this case are equal to:

r»= 0.306 (0.228), s = 0.323 (0.256).

By an original method elaborated in [1], the following empirical and
statistical model has been obtained:

R = cy+Cof+csfP+(d +d,f+dsF)P | (1)
where P is total precipitation (mm), f relative humidity (%) and R runoff (m%/s).

The values of coefficients are:

¢, =80012.90; ¢, =2434.62; c3=18.54;

d; = 150.60; d, =4.58; d;=0.035.

By putting the parameters of the correlative matrix in the equation (1)
(Table 1, f = 66%, P = 525.7 mm), we obtain runoff equation R = 206 m?/s, that
coincides with its table value (R = 204 m%s) with 1% precision.

In our case the variability of runoff is expressed by the following equation [2]:

dR=(0R/OP)dP + (O R/ 0 fdf, 2
where sensibility to precipitation variation is equal to:

(O R/ O P) = dy+d,f+dsf?, (3)
and sensibility to relative humidity is equal to:

(a R/ O f) =C+ 2C3f + (d2+2d3f)P (4)
Inserting (3) and (4) in (2), for runoff variability we obtain:

dR = (dy+d,f+dsf )dP + (c, + 2¢5f + (dy+2d5f)P)dF . (5)
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If we consider the input data of matrix correlation R = 204 m®/s, P = 525.7 mm,
f = 66%, finally we have:
dR = 0.25dP + 5.41df . (6)
According to [3], the secular variation of relative humidity for Thilisi is
equal to 1 2 % (df =1-2 %), that is the maximum value for Eastern Georgia.
From the equation (6) for the variance of runoff, we have the following

estimations:
Scenario I:

Scenario 1l:

Scenario 1lI:

Scenario 1V:

Scenario V:

Scenario VI:

Scenario VII:

Scenario VIII:

Scenario 1X:

Scenario X:

Scenario XI:

dP = 105.14 mm (20%); df = 2% (3%).

dR = 0.25x105.14+5.41x2=37.105 m*/s (18%).
dP = 52.57 mm (10%); df = 2% (3%).

dR = 0.25x52.57+5.41x2=23.963 m°/s (12%).
dP = 26.285 mm (5%); df = 2% (3%).

dR = 0.25x26.285+5.41x2=17.391 m%s (8.5%).
dP =0 mm (0%); df = 2% (3%).

dR = 10.82 m¥/s (5.3%).

dP = 26.285 mm (5%); df = 2% (3%).

dR = 0.25x26.285+5.41x2=4.249 m°/s (2%).
dP =52.57 mm (10%); df = 2% (3%).

dR = 0.25x52.57+5.41x2=2.323 m%/s (1%).

dP =105.14 mm (20%); df = 2% (3%).

dR = 0.25x105.14+5.41x2=15.465 m’/s (7.6%).
dP = 105.14 mm (20%); df = 1% (1.5%).

dR = 0.25x105.14+5.41x1=23.963 m%s (10%).
dP = 105.14 mm (20%); df = 2% (3%).

dR = 0.25x105.145.41x2=37.105 m*/s (18%).
dP =105.14 mm (20%); df = 2% (3%).

dR = 0.25x105.14+5.41x2=15.465 m°/s (7.6%).
dP = 52.57 mm (10%); df = 2% (3%).

dR = 0.25x52.57+5.41x2=2.323 m*/s (1%).

So, in case of the use an empiricalstatistical model, the sensitivity in the
variance of the both predictors is positive. When P and f are increasing, the runoff
is increasing as well and viceversa:

(ORIOf)=0.25, (OR/IOP) =541 . (7)

Hence, the sensitivity of the runoff to relative humidity variation is ap-
proximately 22 times as much than the sensitivity of precipitation variation

(ORIOf) /I (ORIOP)=22.

According to the most probable climatic scenario, if df = 2% [3], we
will get a linear relationship between the runoff and precipitation variations:

dR=0.25dP +10.82. (8)
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Proceeding from the abovementioned data, we can determine the relation
between the runoff sensitivity and variation of other meteorological parameters (air
temperature, relative humidity, etc.). Also, it is possible to evaluate the runoff
reaction to the variation of these parametres.
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UDC 551.482.215:551.500
Assessment of the sensitivity of River Kura runoff towards the climate
variability on the basis of empiricalstatistical model./N.N.Begalishvili,
K.A.Tavartkiladze, N.A.Begalishvili/. Transactions of the Institute of
Hydrometeorology. 2001.V.106.p.146-150. Eng.:Summ.Georg., Eng., Russ.
Statistical model is constructed for the River Kura runoff (hydrological
section Thilisi) depending on precipitation, air temperature and elements of atmos-
pheric moisture content (water vapor density and relative humidity) based upon the
Thilisi weather station data for the period of 19361990. Applying this model the
sensitivity of runoff to climate variability is assessed and possible scenarios of
runoff secular variations are determined for the given fluctuations of climatic ele-
ments.Tab.2,Ref.3.
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OneHka Ha OCHOBE 3MIHPUKOCTATHCTHYECKOH MoOJeSd YyBCTBUTEIbHOCTH
croka p.Kypsl oTHOCHTEILHO KauMaTHYeckux u3meHennii./H.H.Beranmumeum,
K.A.TaBapTkunanze, H.A.Berammmsumw/.COo. Tpynos WHuCcTHTyTA
rugapomereoponorun AH I'pysun. — 2001. — 1.106. — ¢.146-150. — AmHr.; pes.
I'py3.,Anr.,Pycck.

IMocTpoena cratucTuyeckas Mozens croka p.Kyper — rugpoctBopa Toumcu B
3aBUCHMOCTH OT OCaJIKOB, TEMIIEPATYpPhl BO3JIyXa U 3JIEMEHTOB BIJIAroCOep KaHHs
aTMoc¢eps! (YIpyrocTu BOASHOTO Tapa U OTHOCUTEIBHOW BIAXKHOCTH) 110 AaHHBIM
MeteocTanun TOmmcu (3a mepuon 19361990 rr.). Ha ocHOBe mpencTaBieHHOM
MOJENM OIIEHEHA YYBCTBUTEIBHOCTh CTOKA OTHOCHTENBHO KIMMaTHYECKUX
n3MeHeHnH. OnpeeneHsl BO3MOXHBIE CIIEHAPHH BEKOBBIX M3MCHEHHH CTOKa MpHU
3aJ]aHHBIX BapHALMIX KIMMAaTHYEeCKUX XapakTepucTHk.Ta0.2,ymr.3.
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bgmdsdo, Gmym@ dogsmomno bgmdol Bgldmbogg®o dgandgdgdom
35b300Mdgd o dmAgmagbgbobs.  Lododmggarml L@  dgibo-
9Ogdsms s3ogdools “dmeddg”,@.15, Ned,mdognolso,1954, 43.106 107.

3. dodygsdgoemo . LoJo@mggenml  gobogydo ggmadenros, bofogo
1L o8m3393embds,mdoaoli0,1970,45.1419.

4. AmnxazaBa U.C. Ozepa [IxaBaxerun.B c6. «K m3yueHHI0O KIMMaTHYECKUX U
THIPOJIOTHIECKUX 3JIeMeHTOB [pysmm». M3x. «Mennuepeba». ToOwmmcw,
1966,c.4357.

5. Jlxanemumze A.W. T'eomormueckue HaOmoneHus B OkpubOe M B CMEKHBIX
yacTsax Paun u Jleuxymu. Uzn. «Merauepeda». Toumcu,1940,c.6068.

6. MapyamBunn JL.U. K reomopdosorun n verBepruyHoit ucropuu Tymern.
«M3Bectus ['py3. reorpad. o6Ba»,Ne7, Toununcu,1939,c.142148.

7. llomaums B.II. Tlpommoe U COBPEMEHHOE THAPOrPadOrHIPOTIOTHICCKOS
cocrosHue o3.IlapaBaHn W PEKOMEHJAIMM 1O BOCTAHOBJICHUIO €ro
skonoruueckux ycnosuu. Tp. 3akHUT MU, Brim. 92(99), 1990,c.1228.

@og 556.55
boJodmggmel ggmmmaond FoalamBo hsbytgggdom Fos@dmdmdommo
©53790909m@0  Bdgdol  ggma®sgoes. /L.ameyoxsbody. 3dol  FOmIsms
3Hgogo. — 2001 — @§. 106. —3.162-170. —Jo®r0.;09b.JoOm.,0b@.,Al.
sbolosmgdbymos s dgdygmo {dgoo, Gmdgmms [o®dmdmds ©o-
35890 9dgemos  Bgdmbogy®, gmggdol s dgobgodyeo  hodmbe-
J3930L, mmgmols bgsggdol, dwobs@gymo yobyagdol s 39Fygdgoom
hobg®agom 30mEglgdmsb. dmygobomos domo ggmydogns, ©sagdgdymo
B0gool  aobsfomgdols  @ygzom, domo  Hodgdol s  FoddmTmdbols
hggbgdom. oen.1,3b@.1,em0d.0b.7.

UDC 556.55
Geography of lakes of Georgia, blocked up in geological past ./S.Gorgijanidze/.
Transactions of the Institute of Hydrometeorology. 2001.V.106.p.162-170.
Georg.: Summ.Georg., Eng., Russ.

Blocked up lakes, origin of which is connected with tectonic processes,
mountain landslides and avalanches, river and landslip block ups, etc. are
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considered, as well as their physical geography supplied with the map of their
distribution indicating type, conditions and origin of these lakes.Fig.1,Tab.1,Ref.7.

YK 556.55

Ieorpadusi 3anpyaHbIX 03ep 3aBAJTBLHOTO NMPOUCXOKIEHHS, 00pPa30BaBIIHXCS
B reojormyeckom mpouriom I'py3mm. /Toprumxanmmze C.I./ C6. Tpynos
Wucruryra rugpomereoponorun AH I'pysum. — 2001. — 1.106. — ¢.162-170. —
I'pys.; pe3. I'py3.,Anr.,Pycck.

XapakTepHu3yroTcsl 3aBaJIbHBIE 03€pa, IPOUCXOXKIEHHE KOTOPBIX CBSI3aHO C Te-
KTOHHYECKHMH TIPOIECAMH, CONPOBOXKAAIOIIMMUCH TOPHBIM U  JIEAHUKOBBIM
oOBaslaMH, a TaKXKe C CHETOJIAaBUHHBIMH, PEYHBIMH M OTIOJI3HEBBIMH 3aBaJIOB U JP.
Haetcs ux reorpadus ¢ KapToi pacIipeAeieHHs 3aBaTbHBIX 03€p, C YKa3aHHEM
TUTIOB W YCIIOBUH UX MpoucxoxaeHus. Puc.1,tab. 1, our.7.
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30R@MBIBIMGMRMB00L 06LBOBIBOL 53330, HMB30 Ne 106, 2001
TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL.#106, 2001
TPYAbl UHCTUTYTA TMAPOMETEOPOJIOIMM , TOM N2 106, 2001

9o3 551.577
b.30de0sdobodgoemo
BORSBGI6dHI630L dSAMOMZKOL 3INCMKO 3RND65®IFdOL
S@5030L, JuEOL, RILIYGMSLS RS RNSL3OL VISRFI3HId0)
STHIZOL 35050 BbI

B9bdAYbgs Fo®Imowygbl gOhmgdm dbodgbgamgsb 3Gm3gLL dybg-
450, JoEAmammaosdo dos@gmoGm@oymo Ggbddybgs 3gmggol syio-
mgdgen  Logobl Fo®dmowygbl s dobo dglfsgmols dgogygol oo
0g0@O0PEo s 30s]Boggmo 360dgbgamods 5Jgl.

od bogombols 0b@gblogdo dglifsgars wsofym 70056 Fangddo godo-
boli, 3m@mlosbol, dgoogmlb s wHMbEmgol dJogd ymgomo LLAZL g3-
Om3gao bsFoamolbomgol, dmIgaoi Fo@dmowagbl go39 GgdoGm@osls
[12]. o3  @g@odmcosby gobmdogmo  bogngdgool ©s  hodmbopgbols,
239039  SmOmJangdols  godmmgmomo  dmbszgdgdom, ‘dgnobgoygao
0dbs  Bgbdebzols  jmgx0309b@ol  3bodgbgammdgdo. gl 3mggzoEogbdo
3300396901 59bols godgosb dgdmligemo Fyaoli m@mJaols bogowowasb
Ao bofomo aoMs0ddbs ool Tyoedgdg@mgobyg dmlyan boangdgdsw.
d;mosbo Goombgdolmgol Ggbdd9bgol 3mgno3E0gbBol dgeligds 56 ho-
BoHgogms.  JmEgdyge  bsdOmddo  Aodmmgmogos  gmgR0iE0gb@ols
3609gbgamdgdo goggobombols Jgools 39b@@smy@o bsfoaols Lsdbmgm
Qgohemdols Jpobsdgms  Fyomdgdzdgoo  sygbgdobomgols (. sHopgo,
Jbobo, @gbyds, @osbgo), o3 Igdoe 360dgbgammgsbos mgm@ogemo ©s
35JBoggeo mgoslsb@obom.

‘dgdmmogobgdgmo asdmmgmols dgmmwo gdgemgds @oJBogdo o
3003960l doboangdl boagdgdbg o hodmbowgbby (b®.1). bogngdgdo
sbobosmgdymos dg@gmammmyoyg@o  Lopa@gdols dmbsizgdgdom. hHs-
dmbswgbolamgols ao8mygbgdymos goblsbwgdgam Jop@memmaoy®d 339-
ngdobomgols hodmbswgbols 360dgbgamdoms  ©sdmgowgdygagds o>3bols
Lodgoam  Lodsegbmob, ogo dmEgdgemos ydsgogol bobom bob.lbyg.
>mAmJengdols 360d3bg@mds (Q) wopagboen odbs Fymols dogsblols
dgmmpom  asbmdogo boagdgdol (Qx) ©o gMog03005b hsdmmgdyeno
hodmbogbols (Qy) 360dgbganmdsms dobgwgom:

Q,=Qx Qy- Q)]

OOamO3 3bmdogos, Loyydby aobmdogo bogngdgdbol dmbszgdg-
b0 dgo3o89b dmEgdge @gy0mbdo gomgosb dgdmbiygamo m@mJemols do-
Lgoobopaob (o®@dmdbogn bogngdgdls Q) > doEs, SEA0@mdGogo mO-
0ol dsbgdologob Fo®dmJdboa bogngdgdl (Qc™).
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H3
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Bob.l deabaGggdols oo crasbgo,

;jlmt}ol\, wgbydal, 83"\'-‘1Q0h (362, 1)

@s atagqol (36, 2) Fadmbaeybols

(h) @adm joadgengds sydols bady-

scoem bodagengds (H)

09 3o80mgogolfobgdm [2]do dmEgdyme  Dggolgdel s Aogmgmon,
O3 SEA0@Md®0g0 smdnJmgdols bodxbg Fo@dmdmdomo s@Imbyg-
Ao boangdgdo Gowos InEgdyge dnwosh Gghodmmosby sm@oJag-
b0l Ygegye FomdmJdbomo (yamoli m@odmol bobggmobs, dsdob dogo-

©gom:

Q" =05Q,. 3
(Daob@margdols (3)do hobdom ggodgl:
Q" =0.5(Qx Qy), (4)

9:0. ®ga0mbdo smdmnJagdol Igogase Fos®dmdmdogo sGdmbgg@yao
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bogmgdgoo Go@mos Lopa®by aobmdogno boargdgdobs s hodmbswgbols
Lbgomdol bobgg@ol.
(4)056 00l Ro@IYs (2)do holidoon dogowgdm
Qx:Qxb +0.5(Qy Qy)
>Jgwsb:
Q*=Q, 0.5Q, +0.5Q,= 0.5(Qc+ Q,). (5)

90. 3o@Mgsb Jgdmbymo bm@om dobgdowsb [omdmJdboao bogngdgdols
Ao bmds Yodol Loghomm bogngdgdols ©s hodmbowgbols xodol bo-
bggodl.

Qe ooyl ¢303d00mgds Bghodm@osbyg dmbygmo bogngdgdol @om-
©gbmds,  @mdgaoi  aMoxgogygmse  sbsbygmos  bob. 2%y F@xgog0
©530M30gd g gools Lobom. dmEgdge  ©odmgogdgmgdsms msbsblow,
o3 9RO dgHos aobmdogno boergdgdol MomEgbmds s o3 bogang-
b0s dog@ols Bgd3g@s®yas, dom dg@os ao@gesb dgdmbygmo bsjowomsb
Fom3mJdboano bogrgdgdols Gomegbmds. gl wodmgoegdygemmgds dgodangds
Fomdmgoeaobmon dgdogyo gd3o@ogmo gm@dymon:

Q=aQy +b (6)
&al
169 :? 38

g eyt g

405 20 300 &0 S0 G0 T KD 300 oM W R (wo KO 500 QO 32

bab2. aotwsh dobimeno ﬁaQ‘ﬂd:,hul) (Qxb) @ddm jorydwgds dm-
by bacpgdms Gamegbmdads (Qx)

Losz, aamol §Ogol ob®oammool ggmboli Bobyglo, bogm b Jm-
6543900l ooy, G®Igeoi s@goygmos godgosh dmlygemo bogngdgdols
©gAdbg 3mmAOEobsGms bomsgowsb aoesgggmols F9o@omsdeg. babsbols
nobsbdoe a=0,84, b bl d609369@mds ©sdmogdygemos @ 933g@e-

173



30REMLRMd0S — HYDROLOGY - rmaprosiorus

BOsby. ggPdme,  Amaes  §933g0s@gaol  dbodgbgamds  sligm
Lobghgddos:  t<0°, 0.13.0% 3.150° s t >50%g, 85806, Fglododolow,
b=180, 100, 30150.

dmzgdgmo (5) w©o (6) Fm@IYmgdomn AodMmgeoEo  3MgROGO-
9660l 360dgbgarmdoms  gomgded godBoy®  Lowowggdbmsb dmagie
@emdoggds 11%3pg, Lsdgomme 3o ogo Fmeo sedmhbos 5%L, Go3
bogemgdos ©olsdggd 3rmdomgdsby. sdo@md, gm@Igas (6) dgodwrgds
35dM3049bmm 3GsJGogsdo, aoMgeb dmbiygmo bogngdgdol godmbsmgeng-
(.

9bps  5@gbodbmm, o3 YROM IJ3oMgs GgOHoGm@os, don YRO™
00E0S 3oMgEsb dgdmlgmo mandmobspsb {omdmJdbogo bogngdgdols
Omeo dos BghoGm@oygm G9bd®ybgsdo. Ggoodmmool aob@wslimsb
9Om5©, 0bOEYds S0 ®mIM0go MmONJmolash [o@mdmJdbogo boangdg-
b0l Fgmoao @gbddybgsdo.

ombodbymo  dmboigdgool  Loggydggan by, GmegbsE a393meobyds
Loan®bg gsdmbmdogno boengdgdol Lowowg, 53 Loay@obsmgols dg-
Lodsdobo hodmbswgbol s 53 m@o dobslosmgdaols godmygbgdom go-
domgmogo sm@mJagdols 360dgbganmdgdo, spgomo Ygyg0dmos yob-
3bobOgAmm Godmomds:

KT:QX/Qxb ) )

Amdeols dggxsobgds Jmoge® sdmEobsls Fomdmowagbls do@dmamaoyg®o
330930l bgg@mdo ©s, 3g@dme, dowsgmb@obgb@dy®o ws Jows@gdo-
BMOogmo  Fgbodybgol dgbFogansdo. ol Bgbddgbgol 3mgxn03096@L
V9696 ©s 0g0 smobodbgds Krmo [1,2]. slgmo Loboo godmmgenogmo
B9bdAYbgol  3mgnoE0gbHo  omdmlsgmgm  Lojodmggaml  @gaomb-
obogols dgehggmdls 1,04wsb (goolo) 1853wy (3gbdsbo). @@mbomgols,
39000300 ©s bbgoms dobgogom, yodgosh dmbymo mdnJamolysh §s@-
dmJdbogno bogngdgdol Yoo Logdmm bosgrgdgddo, dmdgaoi dgodemgds
5000 5003603bm, aodmomngmgds gm@dygaon[l,2]:

K,=100 Q,/Qy . ®)
B9boAYbgol 3mgx03096@ 0L Lowowg dJnosh Mgaombgddo dgoMwgds oS-
300l Lodseols bOslmsb ghmew, @owash o3 dods@mymmgdom 0b-
O ds 25Mgsb dmbyamo bogngdgdol Gomgbmds swyoEmdmogo sm@-
ndagdols dgdEomgdol bodxbg s ygobgmgwgds dobygmo Loghomem bo-
mgJgdol GomEgbmdsl.

Logomboli 9390 dgbFogemol dobbom, sygdge odbs gMoxgogzgdo Ky
s Ky @gbosbmdol 3m9503096¢go0l  ©sdmgowgdygmmgdols  swyogols

Lbods@engbg (bob.3). FgOBomgdbmsb @os@oboaos Jog@mols G9d3g@s@y@ols
d60dgbgarmdgdo. slggg, Fgeygboe 0dbs ydsgozymo 3ogdodo mgom K,

B9boAYbgol 3m9n03096@Ls s dol dgbsdodol Ky Lowowgl dm@ols,
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OmIg03  3g5dgal Lodgogdsl asdmgomgommen  godgosh dmliygao
3og@ols dobgdobogsb Fomdmdbogo bogngdqgdol Foemo dows Ggdodmeo-
g §9bdGbgodo (bob. 3 s 4).
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Gab.3. Ky (06gwo 1) was K, (I6qwo 2) wasde gowndgennds swaocaob
boaswenniiag (H) ws Ky @wolmjownoqennds K-8, (06 peo 3). §Foo-
poengdomal Esfigabgdas ool 4 q0350Mae holy 360356)camanda
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Gabd K, ggbosbmdol gmggogagbpel (36, 1) @s aabosbmbals 3.
pabgeno bowowolh Ky (36, 2) @asdmjowndyengds JagGaob gnd-
JGa g adg ().

Vo@dmeagbogro  odmgogdygmgdgdo  bobosmegdosh  dowoo

3OOgEsE0YHo  3mgno3ogbdom, GmIgmoi  msgobmogo  a30hggbgdl
3320930L oEgdom Vg ga0obmdsl.
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domgdygmo dmbsgdgdol dgdpamd sbogmobdo yudowmgds dogdas
B9b0sbmdols  3mg80309bHgd0L  gogdomdols  3obmbbmdogHgdol  go-
dmgagbols dogmmddodgdymo goJ@m@gdols gomgomolfobgdom. 39 dmeo,
bob. 3 s 4%y Imygobogno sIM owgdae gdgdom

KT:fl(H), Kn:fz(H) y (10)

KT:f3(t), Kn:f4(t) y (11)
‘dgodgngds aobglbobmgmmm Kibs s Kyl dm@ol s@bgoygano jogdodo

Kn=fs(K7) , (12)

OmImols adoxgoszgemo Foddmwygbs bohggbgdos bob. 3bg (I@. 3). gl o-
dmgopgdygmgds Sbsbogh IOYPEbsbmgeb gagdom gybiosl, @mdgols
obo@oby@do aodmbobymgdss dgdwgao Rm@dgme:

K.=C/K:"™ . (13)
5] C ©> m 9930@0gao 3565393 gdos, dsmo doibgomo
36093690 mdg505 C=2, ws M=0,43. g.0. K;=2/K %

©059m ogdgmgoosb Ki=fs(Ky)  Asbl, @md ogo ob@®gds Lodsw-

ol dg8300905bmsb gohmse s godmoliabgds Jgdwgao Bo@Igeom:

K:=2 36(10 °H) . (14)
dgmarg ©5dmoEgdgmgdsloi ofgl F@gogo Lobg. ol 3b0dgbgaomds
0bAgds Lodomaols bHEsbmsb ghmse s godmoliobgds gm@m3yeom:

Kn=1.42 + 232 (10°H) . (15)
0y ogowgom (13) s (15) gm@dyemgdol xsdl s dobdo hoglgedm b
3609369 mdols  gm@dyges  (14)sbh, gomEsddbols Logyydggenby, dogo-
®gdm 9ROm bsodgoem geo@dgesl:

K,=0.71+116 (10°H)+[2 36 (10°H)]**® . (16)

Qom@dgas  (16) dg@oe 3b0dgbgmmgobos, @owysb aoblobmgdagl

d;m0sb Mgy0m6To bgdoldogd Lodomagby aodgesb dgdmlymo @Ggbom
VomdmJdbogro boargdgool Foml Lsg@mm boargdgd@o s ggodeggls bo-
Yo gdsls slsdggdo LobybEom dggoxebmm Fgbddybgol gmgnoEogb-
B0l 3b0dgbgarmds dmzgdgemo Fysedgdzmgdolomgols.

ROBIGSBGIOS REFERENCES JIMTEPATYPA
1. MupoBoii BoaHbI! OanaHc u BoaHble pecypcesl. JI.,[mapomereonsaar, 1974,
638 c.
2. Yeb6orapes A.W. O6ras ruapostorus (Boasl cymu). JI.,['uapomeTeonsaar,
1975, 544 c.

953 551.577
‘Jos@Bgbddybgol aodmmgmols dgmmeo Jpobs®ggdbol s@oggol, Jubols,
@aby@sls s goobgol Fyoemdgdgmgdo o>xbgdols dsgomomnby. /6.3m%-
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@33>bsTgogo/. Job FB@Bsms gBHgdgeo. — 2001 — @. 106. —35.171-
178. —Jscrm.; g%, Jothm., obam., @gl.

dmygobognos  Bgbd®ybgol 3mgn03096H0L  godmmgmols dgogagdo
IS5 dopemdgdgmammmgong®o  bosag@ols s Logydogmlb  I@s-
gogfaoydo dmbozgdgdols 35dmygbgdom. o gb0@0s 3M9-
%03096@gd0l 330 gdols  3obmbbmIog@gdsbo swyogols  Lodswenolss
s doghol  Bgd3g@o@dy@obmsb  odo@mgdsdo.  dgdmmsgsbgdygmos
9930@0go LEo@ob@ogy®o ROAIYmgdo H9bdAbgols 309
%03096@gd0l godmbomgmgmse Ggyombol bgdobdog®o spaomolsmgols,
OmIgams Loe3ydggen by ‘dgodangds 35dmgosbyomodmm >9bols
BIN0AMA05DY “doEs” s “godg” boangdgdol Gomgbmds, dggogslimm
domo @dmao >gboli Bgbdbdybgsdo. o 4,3b@.Laod.s50.2.

UDC 551.577

Method for the estimation of moisture circulation within the river basin. Case
study for the watersheds of Aragvi, Ksani, Lekhura and Liakhvi rivers.
/N.Kochlamazashvili/. Transactions of the Institute of Hydrometeorology.
2001.V.106.p.171-178.Georg.: Summ.Georg., Eng., Russ.

Results of calculation of moisture circulation coefficient according to many
year data of 15 hydrometeorological stations and posts are presented. On their
basis, main regularities of coefficient variation with the altitude and air temperature
have been established. Empirical stastistical formulae are suggested to calculate
moisture circulation coefficients over any territory of the region and on their basis
amount of local and outer precipitation may be estimated as well as its role in water
circulation within the basin.Fig.4,Tab.1,Ref.2.

YK 551.577

Metoa pacuera BHYTPEHHOTO BJIarooGopora Ha mpuMepe 0GacceiiHOB pek
Aparu, Kcanu, Jlexypa m Jlmaxsu. /Kowramazamsuin H.JL/ C6. Tpynos
Wucturyra runpomereopornorunn AH I'pysun. — 2001. — 1.106. — ¢.171-178. —
I'pys.; pes. I'py3.,Anr.,Pycck.

[TpuBeneHs! pe3ynpTaThl pacuyeTa ko3¢ GHUIreHTa BIaroodopora no MHOTO-
JIETHUM JaHHBIM 15 THIpOMETEOpOIOrHIecKiX CTAaHIUH U IOCTOB. Y CTaHOBJIEHBI
OCHOBHBIE 3aKOHOMEPHOCTH U3MEHEHHsI KOA(P(UIIMEHTOB ¢ BBICOTOI MECTHOCTH M
TeMmIepaTypoii Bo3zayxa. I[IpeisiokeHbl pacyeTHble OSMIHNPUKOCTATUCTUYECKUES
dbopmynel ans pacyeta Kod()PHUIIMEHTOB BIaroo0opoTa Ha JHOOOW TEPPUTOPUH
pEeruoHa, ¢ MOMOIIBI0 KOTOPBIX MOYKHO BBIYHCIHTH KOJHYECTBO «MECTHBIX» H
«BHEIIHUX» OCAJKOB, BBINABUIMX Ha BOJOCOOpE, OLEHUTh WX pOJb BO
Braroo6opote BHyTpu Oacceitna Puc.4,1a6.1, muTt.2.
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UDC 551.578.48

The avalanche activity of the territory of Georgia /L.Kaldani./.Transactions of
the Institute of Hydrometeorology.2001.VV.106.p.179-187. Georg.:Summ.Georg.,
Eng., Russ.

The avalanche activity of the territory of Georgia has been determined on the
basis of the method, worked out by the scientists of the Institute of
Hydrometeorology. The areas with less than 20%, 2040%, 4060% and over 60% of
avalanche activity have been separated, covering 28, 12, 8 and 9% of a total area of
Georgia, respectively.

43% of the territory under investigation is not avalanch active, particularly, that
part of it, the inclination of the surface of which does not exceed 15°.
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Areas of less than 20% and 2040% avalanche activity occupy mainly the
slopes of low mountain and middle mountain zones of Western Georgia, covered
by forests and middle mountain zones of Eastern Georgia. Indicated areas occupy
particularly large territories (2147%) in the basins of Bzipi, Tskhenistskali and
Chorokhi rivers. The forestless and steeply inclining slopes with scarce forest of
middle mountain zones, as well as subalpine zone slopes constitute the region with
avalanche activity 4060%. This region occupies 1522% of a total area of the basins
of Bzipi, Kodori, Enguri, Tskhenistskali, Aragvi, Asa, Pirikita Alazani and
Tushetis Alazani rivers. The area of 6080% avalanche activity makes 66% of the
territory in the basins of Tergi, Asa, Arguni, Pirikita Alazani and Tushetis Alazani
rivers, and in the basin of the River Enguri this value makes 30%. Considerable
part of abovementioned river basins is distinguished for its great absolute altitude
and inclination of slopes, stipulating the substantial avalanche activity of these
territories.Fig.1.

YK 551.578.48

JlaBuHoakTHBHOCTH Tepputopuu [py3un. /Kanpamm JLLA./ C6. Tpynos
Hucruryra ruapomereoposorun AH I'pyzun. — 2001. — 1.106. — ¢.179-187. —
I'pys.; pe3. I'py3., Aur.,Pycck.

Ha ocHoBe Mmerona, paspaboTaHHero coTpynHukamu HWHCTUTyTa Truapome-
TEOPOJIOTHH, YCTAaHOBJIECHA JIABUHOAKTHBHOCTH Teppuropuu ['pys3mu. Beinenens!
paiioHBI C JJaBUHOAKTHBHOCTHIO Tepputopun: Menee 20%, 2040%, 4060% , 6osee
60%, KOTOpBIE 3aHUMAIOT COOTBETCTBEHHO 28,12,8 n 9% Bcei mnomanu I'py3un.

HenaBuHoaktuBHOi sBisercss 43% wH3ydaeMOH TEppPUTOPUM,  KPyTH3HA
MIOBEPXHOCTU KOTOPOH HE MPEBBIIIAET 15°.

Paiionsl ¢ naBuHOakTUBHOCTBIO Teppuropun Menee 20% u 2040%, B
OCHOBHOM, 3aHHUMAIOT JIECHBIE CKJIOHBI HHU3KOTOPHOH M CpPEIHETOpPHON 30HBI
3anannoit I'py3un u cpemneropHoil 30Hbl Bocrounoit ['py3un. JlaHHbIe palioHBI
ocobenHo Oonpmue teppuropun (2147% Bceit miomanu ['py3un) 3aHUMAIOT B
GacceitHax pex b3pi0b, llxenucukamm um Yopoxu. besnecHele M peaKOJIECHBIC
KpYyTBIE CKIIOHBI CPEIHOTOPHOW 30HBI M CKJIOHBI CyOadbIUHACKOW 30HBI 3aHMMAaeT
paiioH ¢ TaBHHOAKTUBHOCTHIO Teppuropun 4060%. JlaHHBIN paiioH B OacceitHax
pex Bb3wi6b, Konmopu, Unrypn, Ilxenucnkamm, Aparsu, Tepek, Acca, ITupukura
Anazanu, Tymernc Anasanm 3aHuMaeT 1522% Bceit mmomanu. Ha Ge3necHbIx
KpPYTBIX, PACIOJIOKEHHBIX, B OCHOBHOM, B BBICOKOTOPHOHl 30HE CKJIOHAaX Jia-
BUHOAKTUBHOCTh Teppuropun pocturaer 7080%. PalioH ¢ 1aBHUHOAKTUBHOCTBIO
6080% oxaatbIBaeT 66% muiomaan dacceiinoB pek Tepek, Acca, ApryH, [Tupukura
Amnazann, Tymernc Anazann u 30% Oacceitna p. Uurypu. 3HaunTenbHas 4actb
0acceliHOB BBINICYKA3aHHBIX PEK OTIWYAETCS OOJBIION aOCOMIOTHOW BBICOTOH W
KPYTHU3HOW CKJIOHOB, Y€M H BBI3BAHA HAMOOJbINAs TJABHHOAKTHUBHOCTD TEPPUTOPUHU
aTHX OaccelHoB. Puc.1.
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30R@MBIBIMGMRMB00L 06LBOBIBOL 53330, HMB30 Ne 106, 2001
TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL.#106, 2001
TPYAbl UHCTUTYTA TMAPOMETEOPOJIOIMA , TOM N2 106, 2001
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UDC 551.578.46

Division into districts of the Georgian territory according to snow cover.

/L.Kaldani, M.Salukvadze/. Transactions of the Institute of Hyd-

rometeorology. 2001.V.106.p.188-201.Georg.: Summ. Georg., Eng., Russ.

The division into districts of the Georgian territory according to snow cover is
carried out on the basis of the analysis of long series of observational data
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characterizing solid precipitation and snow cover. There have been separated
regions of particularly abundant snowfall, middle quantity of snowfall and scarce
snowfall.
The analysis has shown the dependence of the depth of snow cover and the
quantity of solid precipitation on the altitude and adequate formulae are derived.
The regularity of variation of maximum, medium and minimum snow cover
depth over the territory of Georgia is established.Tab.1,Ref.6.

VK 551.578.46

PaiionupoBanne Ttepputopuu I['py3um mo cHexknoctu. /Kammanm JI. A.,
CanykBamze M.E/ C6. TpymoB Uncturyra ruppomereoponorunn AH I'pysmm. —
2001. — 1.106. — ¢.188-201. — I'py3.; pe3. I'py3.,Anr.,Pycck.

Ha  ocHoBe  aHamm3a  MarepuajoB  MHOTOJETHHX  HAOIIONCHHI
METEOPOJIOTHUECKUX CTAHIUH 10 MOKa3aTeIsIM TBEPABIX OCAJKOB M CHEXHOTO
MIOKPOBa, IIPOBEJCHO palOHMPOBAaHWE TEPPUTOPHU ['py3HUH IO CHEXHOCTH.
BbineneHbl 0COOEHHO MHOTOCHE)KHBIE, CPEIHECHEKHBIE U MAJOCHEXKHBIE PailOHbI.
JUis Kakaoro paifoHa BBISIBIEHA 3aBHCHMOCTh KOJIMYECTBA TBEPIBIX OCAIKOB U
BBICOTBI CHEXKHOTO IOKPOBa OT aOCOJIOTHOW BBICOTBI MECTHOCTH M COCTABJICHBI
COOTBETCTBYIOIIHE YPABHEHHUS.

BrrsiBiieHBI 0COOEHHOCTH XapaKTEPUCTHK TBEPIBIX OCAJKOB U CHEXHOI'O
MOKpOBa MJIsl Ka)XJ0ro paiioHa. Y CTaHOBJIEHA 3aKOHOMEPHOCTh M3MEHEHMs] MaKc-
UMaJIbHOH, CpeAHell M MUHHMMAaJIbHOM BBICOT CHEXHOT'O NOKPOBa Ha TEPPHUTOPHH
I'py3un. Tab.1,1uT.6.
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