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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
pe3ynbTaThl UCCISAOBaHUH B 00JACTH THAPOJIOTHH, NIPOBEACHHBIE B MOCIEIHHE TOIBI 1O
€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 MaTCepHaliOB IIOJIEBBIX HaGH}OﬂeHHﬁ. Paccunrano BausgHUE AHTPOIIOTCHHOI'O
d)aKTopa Ha BEJIMYUHY MAaKCUMAJIbHOTO pacxoja BOAbI. C NPUMEHCHUEM TCOPHUHU HAACKHOC-
TH OIIPE/IeNICHB! KOJIMYECTBEHHbBIE XapAKTEPUCTHKN XUMHIECKOTO COCTaBa M CBOUCTB BOJIBI
B BojoXpaHWIMmax. Ha ocCHOBe mNpuMeHEHUs OOBEKTUBHOTO TIIPEACTAaBICHHUS MeTe-
OpOJIOTHYECKUX IIOJIe M paclpefeleHHbIX MapaMeTpoB pa3paboTaHa YHCIEHHAs MOJEITb
(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 CHEHHUalInuCcTOB, pabOTalOMUX B OONACTH THIPOJIOTHH

CyIIN.
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The volume is dedicated to the memory of
Academician Givi Svanidze
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30Ra6MKRMd0s - HYDROLOGY - rTMAPONOrna

d35RJFN3MLO 3030 13560dI

dOmIsms 3O gogmo gdmgbgds aodmbgboaro d9iEbogdol, LEmJsLGY-
M0 Jo@Ommmmaool gOmgono ggdgdegdaols s Lods®mggamTo dolo
sdoo@ligdaol, LoJo@mggemml dgEbogdgdsms sgogdool o3so@gdogml-
ols, @gbgmols dgEbogdgdoms s3oegdools Fg363m@9L3megb@ol, mdomo-
Lol Lobgedfogm 9boggmbodgdol 3Gmegglm@ols, bodstimggenml dgbo-
9093505 s3509d00l  Jo@mdgBgmdmemaools 0bbEodydol womgldm-
Gol, dg3bogdgdoli odboby@gdye dmmgsfol, bogbos Igamddmdols
s @olgdols m@Egbgdol gogomgmols yogo Lgsbodol blimgbol.

5@ mbds 30308 odsdymo dOHmdoms s dOFYobgommyg yododmxggdg-
dom sebsgly bmgmgdols abs gobgam. mogobo oo bodol, Lodsge-
@omnm  dOmIobdmygo®gmdols s Lom@s®o d9dsbydmdols Fogamdon
4392056, Lowsi 3o gbpgdmes Inmgsfgmds, 3sb wo@mgs oygzofys®o
©s bomgao Labgano.

3080 ULgsbodol LadgiEbogdm dmmgsfgmds doGomswow aobolsbmgmg-
dms Jop®memyool, dJo®dmgbytggdogolbs ©s Jodm@gdbogols 3GMS-
m9dgo0m. .bgobodg sg@m@os 270 wodgomo Lsdgiabogdm damdob,
doo dm@ols 15 dmbma®sgoobs, @mdmgdoi gbgds Ipobs@gygaro hodm-
bogbols Mgagmo®gdol sdm3obgdl. Fobodwgdodyg 3G gdymdo dgliygaos
3-bgobodols dmenm LEs@Gogdo.

3-bgobodg 1971-1998 Gangddo bganddmgsbgermdbos 0gobg xogsbodgo-
ol bob. mdoaolols Lobgandfogm 9bogg@lodgdol dop@dmamaools jgo-
0 geasl, bomm 1976 Famowsh LogmaEbamol dmamdeg — d93b0gdgds-
0o 53509300l JoEAmIgRgmammmaool 0blGo@gdL. dsb oo Gmao
Ygolitrgems bodstmggarmdo bogngdms bgermgbydo aob@wols badydom-
05 2563005M9d5T0. dmem Fangddo g.Lgobodg sJGoy®se Imbsfoengmo-
s godo@ols 3geomgdols 3GMd@gdobmsb s ogdodgdyga Lodydom-
90do. dobo momlbmdom YgliGgmes Lodotmggeml gOmgbyemo dmblyg-
bgdols boFogo, dodwgboao Fymol @gly@lgool Lodmdogemm doamds-
Ggmdols IgbFogamobowdo. 53 Fangddo oli ogm spydgmgg 0gbglgmlonsb
>0 ligdgemo bods®mggmml Jopdmammgog®o sbmagoszools 3Mgbowgb@o
s dbmgaom IgBgmamammyon® mysbobszosdo bsds®mggemml I¢wo-
dogo Fomdmdoeagbanols 3Ghgggemo do@marmaosdo.

3-bgobodols bgenddwgsbgamdoms ©s 3mblygm@ob@mdom s gmos
40%9 3gBo Logobpowo@dm s bopm@m@m wolgd@sEos. ogo ogm be-
Joomggaml  ggma@sgogmo  Labmgsmgdol  3oMggmo 30336 gbo-
©gbRo, >+l s 3mEmbgmols ggmaz0bogy® Labmgsomgdsms §ggdo.
oo d93609@0b, Lodspsmomm gmengaols o d@Fgobgoayg s@sdosbols
— 545093030 gogo Lgsbodol Lsbgemo Lodgosdme ©s@bgds Jo@meyano
3936090 9d0L oliGm@osdo.




30Ra6MKRMd0s - HYDROLOGY - rTMAPONOrna

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, npogeccopa TOMIMCCKOrO TrOCYZapCTBEHHOTO YHHUBEPCHTETA, ANPEKTOPA
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 OTpeensiiach MpodieMaMu
THIPOJIOTUH, THAPOIHEPTeTHKH M THApoTeXHUKH. OH sBiserca aBTopoM 270
onyOJINKOBaHHBIX HAay4YHBIX PaboT, B TOM uucie 15 MoHorpaduil, kacarouuxcs
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
roja 10 KoHua cBoeil xu3Hu—Mucturyrom ruapomereoponorun 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 KiuMara. 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 OXKHIAEMOTO
n3MeHeHus kiauMata. B atu romel I'.I.CBaHMI3e BBINOJHSI TakKe OOS3aHHOCTH
[pesunenra 'maponoruueckoit acconnanyuu I'py3uu U COBETHHMKA 10 TUAPOIOTHU
MOCTOSIHHOTO IpeacTaButens ['py3un npu Becemupnoit Mereoponorudeckoi Opra-
HU3AIHH.

ITon pyxoBoncTBoM u KoHcynbrarcTBoM [.I.CBaHmise 3ammmeHo Oonee 40
KaH/JWIATCKUX M JOKTOPCKUX Jauccepranuii. OH ObUI TIEPBBIM BHUIICTIPE3UIEHTOM
I'eorpaduueckoro ObmectBa ['py3un, wieHoMm ['eopusmueckoro odmecrsa CIIA
u [lonbum.

Nwms akagemuxa ['uBu CBaHMA3e — KPYIHOTO YYEHOTO, IPUMEPHOTO KOJUIETH U
OJecTAIIero YeJI0BeKa HABEKH OCTaHEeTCS B ICTOPHHU TPY3NHCKON HAYKH.
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UDC 626.812

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 MO 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 O0O0JOTa, HAFOTCA KOJIMYECTBEHHBIE Xapa-
KTEPHUCTHUKU H OCOOCHHOCTH WX PacIpeIeIeHuUs.

BrIsBIIeHBI OCHOBHBIE OCOOCHHOCTH W3MEHEHHUS BOIHBIX pECYpPCOB, HX
YS3BUMOCTh 110 OTHOIICHHIO K M3MEHCHHIO KJIMMaTa W HA OCHOBAaHUH HCIIOJIb-
30BaHMs JETCPMHHACTHYCCKUX, KOHIICMTYAIBHBIX U TeorpadoruapoIOrHIeCKIX
Mojielielt TaeTcsl MPOTHO3 BOJHOCTU peK Ha mporroszupyembie 2010, 2030 u 2075
TOJIBI.

VYcranosneHo, 9to B 2010 2030 romax oxumaercst yBeJqudeHne 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
PalMOHATIFHOMY HCIIOIB30BaHUIO BOAHEIX pecypcoB.Puc.2,1a6.2,mur. 1.
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UDC 631.587
On the deficit of irrigation water in river basins of Eastern
Georgia./G.Svanidze, G.Chikvaidze/. Transactions of the Institute of
Hydrometeorology. 2001.V.106.p.30-37.Georg.:Summ.Georg., Eng., Russ.
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
of covering this deficit by the regulation of river runoff in the basins of
investigated rivers by existing irrigation reservoirs, and those to be constructed in
future. Ref.8.

YIK 631.587

K Bonpocy neduuura opocure/ibHOH BOALI B peyHbIX OacceiiHax BocrouHoii
I'py3un. /Cpammmze [I'.I'., UYwmkBamme I.JI/ C6. Tpymos HnctutyTa
rugapomereopoiorun AH I'pysun. — 2001. — T1.106. — ¢.30-37. — I'pys.; pes.
I'py3.,Anr.,Pycck.

Ha ocHoBe comocTaBieHusi 00beMOB BOAOOOECHEUCHUS! U BOAOMNOTPEOIICHUS
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'py3un. — 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 Uil NPOTHO3UPOBAHUS
BBIHYX/ICHBI ~HWCIIOJIb30BaTh JaHHbIE TOJBKO 2X METEOCTAHIMH COCEJHUX
GaccelfHOB.

VBenuyeHne CTAaTHCTHYECKMX JaHHBIX Ha 20 Jser u NpUMEHEHHE
YCOBEPIICHCTBOBAHHOTO METOJAa IIPOTHO3a OO0ecmedymiIo MoiaydeHue Oosee
HaJICXKHBIX pe3ynbraToB. Puc.1,1ab.2,1urt.6.
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YAK 551.482.215:551.500
H.H.beranmumsunu, K. A.TaBaptkunaaze,H.A.beranumsunu
OLIEHKA BEKOBbIX U3BMEHEHUI MUKPOKJIUMATA U CTOKA
JJIsI HEKOTOPBIX BOJOCBOPOB PEK I'PY3UN

Ilo coBpeMeHHBIM MPEACTaBICHUSAM NPOHUCXOJIICE B HACTOSIIEE BpeMs
M3MEHEHHE TJO00aNFHOrO KIIFMaTa CBS3aHO C HapyIIEHHEM pPaBHOBECHOTO
COCTOSIHUSI DHEPTeTHYECKOro OajlaHca B CHCTEME «aTMocdepa — IOACTHIIAIOMAs
MMOBEPXHOCTh — THIpocdepay. [IpuanHOi 3TOro MOryT OBITH BO3pacTaHHE CO-
JepKaHus B aTMOc(epe «IMapHUKOBBIX Ta30B», YBEIMUYCHHE KOHICHTPAIWU ad-
po3oieid, TpaHCPOpMamus MOACTHIAMONICH ITOBEPXHOCTH, BEBI3BIBAIONIAS H3MeE-
HeHue anboeno u ap. Ha doHe 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  moterieHus B Bocrounoii ['py3uu B TeueHue
mocnenuero cronerus [1]. Ilpm sToM BlarocomepkaHue aTMOC(pepbl Ha Tep-
putopuu ['py3un MecTaMu MITH YBEITHIMBACTCS, WIH OCTACTCS HEM3MEHHBIM [2].

Hukn Braroobopota B cucteMe «arMmocdepa — MOJCTHIAIOIIAS IOBEPXHOCTEY
BKIIIOYAaeT TIPEBpAllcHHE BOISHOTO Tlapa II0 CXEME: BIArocoAepikaHue —
00JTaYHOCTh — OCAJKH — UCIIAPEHHE — CTOK. Tak Kak OOJNIAYHOCTh, OCAIKH U HC-
MapeHue CYIIECTBCHHO 3aBUCAT OT PEXHMOB TEMIIEPATyphl M BIIAYKHOCTH 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 Hacrosimedi pa0GoTe BBIMOJIHEHB HMCCIEAOBAaHUS BIMSHHS OCOOSHHOCTEH
BEKOBOI'O H3MEHEHMs IOJedl TeMmmepaTypbl M BIAXXHOCTH Ha MPOLECC BIa-
roo0opoTa B ABYX THIIMYHBIX BOJOCOOPHBIX OacceitHax ['py3um, pacmoyiokeHHBIX,
COOTBETCTBEHHO, B 30Hax moxonomanus (p.Cymca, 3anmamnas [pysws) wu
norerienust (p.Xpamu, Bocrounas I'py3us).

JJis OLIEHKH M3MEHEHHS COCTABISIONIMX BJIaroo0OpoTa OBUIA HCIOIh30BAHEI
(akTHUUECKUE PAABI TUAPOMETCOPOIOTMICCKUX HAONIONCHUA Ha CTAHOUSAX U
II0CTaX, PAcIoJIOKEHHBIX HAa TEPPUTOPHUAX yKa3aHHBIX BOZocOopoB. Obmiee yncio
MMyHKTOB HaOI0eHni coctaBmio mopsaka 10 B kaxaom u3 6acceitHoB. OaHaxo,
OIIEHKa N3MEHEHHSI MUKPOKJIMMATa BBHITIOJHEHA 10 JaHHBIM HanboJee THTENbHBIX
pAnIoB HaOMIOACHWA MeTeocTaHIMii AHaceynu, Amnana, baxmapo, /[abnalluxe u
IlIpoma — B Oaccetine p.Cymca u myHkToB bomaucu, JImanucu, Terpullkapo,
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Mapueymn u llanka — B OacceitHe p.Xpamu. Bemnuumusl W3MeHEHHS
METEO3JIEMEHTOB YCTAaHOBJICHBI C IOMOIIBIO JIMHEHHOM ammpoOKCHMAaIMd HX
BPEMEHHBIX PANOB. 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 Bo3ayXxa B Oacceitne p.Cyrica cocTaBuiio —
0,0022°C/ron, a ymeHburenne Temneparypsl moussl — 0,033°C/rox. B Gacceiine
p.Xpamu U3MEHEHHE TeMIIepaTyphsl BO3AyXa MPOUCXOIUT 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. W3menenue
BJarocoaepanus arMocdepsl B 000omx OacceiiHaX NPUMEPHO OIHO U TOXE —
HaOMoaeTcss HE3HAUYNTENbHOE YBEIMUCHNE YIIPYTOCTH BOISHOTO T1apa 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, XapaKTePU3YIOIINUX 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 IENbI0 OBUIM PAaCCYUTAHBI CpPEeIHEMECSYHBIE aHOMAIUH TEMIIEPaTyphl BO3-
JyXa JUIs JIByX IMYHKTOB HaOJoieHui — AHaceynu ¥ JIMaHuCH 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
6acceitna p.Cymica Hanboee 3aMeTeH B HOSIOpE M OH XapaKTepU3yeTCs] BENNIHHOM
-0,013°C/rox. B Gacceiine p.XpaMmu IMOTEIUICHHE OTMEYACTCS BO BCE MECSIIBI, 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.Cynca B TedeHHE BCEro rojaa U, B 0COOCHHOCTH B
XOJIOOHBIM TEepHoJ, HaOMIOAETCd PE3KOE MOHMKEHHE TEMIIepaTypbl MOBEPXHO-
crroro ciost mousbl 1o —0,06°C/rox (siHBapb, Maii u nekaGps). B Gacceiine
p.XpamH TakKe OTMEYAeTCsl MOXOJIOJAHUE MOYBBI, KPOME MapTa, anpels, HIoNsl U

49



30Ra6MKRMd0s - HYDROLOGY - rTMAPONOrna

ceHTa0ps. OHaKO, B OTMEUCHHBIC MECSIIBI OOJBINNE TTOJIOKUTESIHHBIC aHOMAINH,
B 0COOEHHOCTH B ampele (0,063°C/rox) u B ceHTaope (0,071°C/ropx), OTIPEICTISIOT
00IIyI0 CPEeTHETOOBYIO TMOJOKHUTEIBHYIO TEHICHIMIO B TEMIIEPATYPHOM IIOJIE
MOACTUJIAIOIIEH TOBEPXHOCTH.

AT C (2 ) aTec ®)

. ye 11
. p £

[ A3

=
vy
v

i o]
E_T-_l_r_r.;

Vi vn wm o omoox owmooww

Bemm (®) 2% ®

Puc. 1. CpenHeMecsyHble aHOMAIMH TEMIICPaTyphl BO3AyXa (a), TEMMepaTyphl
MOBEPXHOCTH MO4YBBl (), ynpyroctu BOAAHOrO mapa (B) M OTHOCHTENBHOM
BiaxHocTH (r) B Oacceiinax p. Cynca (1) u p. Xpamu (2).

CornacHo puc.1(B) # (T), Ha KOTOPBIX IPEACTaBICHB M3MEHEHHS YIPYTOCTH
BOJISHOTO Iapa ¥ OTHOCHTENIbHOI BII&YKHOCTH, AaHOMAJMU CpPEJIHEMECSYHBIX
BEJIMYMH MOJIOKHUTEIBHBl B TEYEHHE BCEro roja, kKpome Mas. B aToT Mecsn
OTMEYEHO yMEHbIIEHHE YNPYroCTH BOISHOrO Iapa B oboux Oacceiinax. Ilono-
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JKUTENbHAs TEHACHINS TOJSA BIAXKHOCTH 0c000 BBIpak€HA B HIOJICABIYCTE W B
Gacceitae p.Xpamu coctapisiet BenmunHy 10 0,01 M6/rom u 0,06 %/rox.

Wzydenne n3MEHEHNS U3MEPSAEMBIX BETMYNH XapaKTEePUCTHK BIaroo0opoTa —
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
STHX PAIOB OBLTH BOCCTAHOBIJICHBI IT0 KOPPEILIIIMOHHBIM TIOJISIM OCaJKOB U CTOKa C
HCTIONB30BaHUEM METO/a PA3NOKEHUs CIydailHOH (YHKIHH B MHOTOMEPHOM
MPOCTPAHCTBE IO €CTECTBEHHBIM OpPTOTOHAJIBHBIM Bekropam [1, 3, 4].
KoaddumueHT Koppemannu MexXay TOIZOBBIMH HOPMaMH OCAIKOB U CTaHIIWH,
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 CPEIHEr0/IOBBIMU BEIMYMHAMH 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 JUId BEJIWYUH TEMIEepaTypbl W BIAKHOCTH, OBUIM aNIpPOKCHMHpPOBAHEI
JUHEWHBIM 3aKOHOM, JMITPHYECKUE KOA(POUIMEHTH KOTOPOTO OIPEIEIIINCEH
METOJIOM HAaUMEHBINX KBaapaToB. Ha puc.2 u 3 mpencTaBiIeHbl, COOTBETCTBEHHO,
MHOTOJICTHHE KOJIeOAHUS OCaJKOB U CTOKA, JMHEHHBIC TPEHIBl MX U3MEHEHMs. B
Oacceitae p.Cyrica aTMoc(epHBIE OCaIKi MPHUMEPHO OJWHAKOBO YMEHBIIAIOTCS IO
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 oOpazoMm, moxonomanue B OacceliHe p.Cyrca 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 YBEJIIMUCHHE 0CaIKOB 3a 47 JeT cocrasisieT 6oiee, uem 70 MM
(0,2%/ron). Ilpm TEeppUTOPHAIBHOM YCPEJHEHHUM W3MEHEHHE OCaJKOB Ha
BojocOope siBisieTcs HezHaunTenbHbIM (0,68MM/Ton mwim —0,1%/roxm).

B 6Gacceitne p.Cyrica Hem3MeHHBIH CTOK B BepxHel (baxmapo) u B cpenneit
(KBenabaxBu) ee WacT, Takke, HE3HAUUTEIHLHOEC YMCHBIICHHWE B HIDKHEH YacTH
(Yoxataypu, —0,001 m*/c B rox mmm —0,1% oT HOpMBI B TOx) aOGCOMIOTHO He
COTJIACYIOTCS C TAaHHBIMH THIPOMETPHUECKOTO CTBOPA B XUANUCTABH, T€ OTMEUCHO
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JOBOJIFHO 3aMeTHOE yBenwdeHrne croka 1o 0,2 M/ B rox win mopsagka 1% or

HOpPMEI B Toa. Tem Oornee 3TOT (axT SBISETCS yAMBUTEIBHBIM, TaK KaK ITyHKTHI

, HAXOIAIMHUECA Ha pPaBHUHOU MECTHOCTH,

Yoxaraypu, Xuaucrtasu u Keenabaxsu

CPaBHHUTENBHO OJM3KO PACIIOJIOKEHBI APYTr OT Jpyra. Eciu nake MCKIIOUUTH U3

aHanu3a JaHHBIC CTBOpa XHIUCTaBH, TO HCHU3MCHHBIN CTOK B Oacceiine p.Cyrca,

BC€ paBHO HaXOAUTCA B HECOOTBETCTBUM CO 3HAYUTCIBHBIM YMCHBUICHUCM

OCaaKOB Ha Boaocﬁope.
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(a) — noctsi 1baxmapo, 2Yoxaraypu, 3Xmmc1aau 4 Kpena-baxsu, p.. Xpamu (6)
noctel 1.Camusepucen, 2.[darercadut, 3.Eaukunuca, 4 Beitykyaid.
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B Oacceiine p.XpaMu CTOK Takxke (QaKTHIECKH HE U3MEHSAETCS, €ro HEKOTOpoe
YMEHBIICHHE OTMEYECHO TOJBKO IO JaHHBIM TocTa JlareTcadnH M COCTaBISIET
nopsazxa —0,1 m%c B rox umi —0,6% OT HOPMBI B 0. B 5TOM cllydae MOCTOSHHbI#H
CTOK B OacceilHE B OCHOBHOM COOTBETCTBYET HEH3MEHHOH CyMME OCAaIKOB,
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. CraTHCTHYeCKMil aHanmu3 OBUI BBINOJIHEH U OCPEAHCHHBIX 3HAUYCHHH
3JIEMEHTOB B 4X BpeMEHHbIX UHTepBanax 194152, 195364, 196576 u 197787 rr. Bo
MHOTHX CIy4asX OTMEUCHO HapylIeHHe CHHXPOHHOCTH Ui OacceifHa p. Cyrca.
Bemmunnsr ko3 dunnentos koppensanuu coctaBmin: 1. Yoxaraypu r=0.1; s m.
Camuespucu r=0.60.7.

Jnst HaxoXKJCHUSI aHAJTMTHYECKON 3aBUCHMOCTH MEXIY OCAIKaMH U 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 BHIE TrpadUuecKOil 3aBUCHMOCTH MEXAY 3HAUCHHSIMH MECSUYHBIX
OCAagKOB M  COOTBETCTBYIOIIETO CPEIHEMECAYHOTO CTOKAa. OTH 3aBHCHMOCTH
anIpoOKCUMHUPOBAHBI AHATUTHYECKUMH BBIPKEHISAMH THIIA

R=A+BP +CP’,
rae P u R, kak u mpexze, ocagku (MM) U CTOK (M%), a A, BuC— SMIHUPUYCCKHUE
KO3()(UIMEHTHI, YNCIIOBBIE 3HAYCHMS KOTOPBIX OBUIM PpacCUUTaHBl METOJIOM
HaMMEHBIINX KBaapaToB. /I yKa3aHHBIX IYHKTOB HaOJOAEHUH KO3((GHUINCHTHI
paBHBI:

Koadpdumments! [TyHkTh! HaOMIO1EHMIH A B C
1. YoxaTtaypu 15.57 0.0406 0.00012
1. CamueBpucu 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. [IpuUuuHOM 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
3a7aud 00 YCTAHOBJICHWH CBS3M MEKIY BEKOBBIMH H3MEHEHHSMH 3JIEMEHTOB
MOXeT OBITh TPHBICUCHA, HANPUMED, MaTeMaTHuecKas MOJEb (OpMHUpPOBAHUS
CTOKa Ha BojocOope.
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Yoxaraypu (a) 1 Camusepucy (6).
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V53 551482.215:551.500
Lodotmggenml bomgodm Jpobosdigms {yodgd@9dbg dogmmganods@ols
s hodmbogbol  Loyygybgmdmogo  33moegdgdol  dgusligds/6.6.8g-
o0 dg0e0, 3. M350 Jogmadyg, b.5.8gad0dgogmo /3oL IH™Is;md
30 909@0-2001. —§.106— 9348-57. —A7L,; Ggd. Jo@m., 0bym., Ggb.

m®o  Godoydo  Fyoendgdmgdolomngol, @mdmgdoi  aobarsygdygemo
20056 53039%0L (. Lyxls, wobsgamgm LoJo@mggarm) s @omdmdbdols
(. bAsdo, s@dmbsgamgmn LoJs@mggenm) Ggaombgddo, gLt gdagemos
3ogdols > boswsgyols ®9939M58 M gdols, Vygsools G0 Jeols
M 9350mbols > RSMEME000 ®gbosbmdols, bogn gdgdols ©5
hodmbogbols Loygynbgmdmogo gemoegdgdols Gomwgbmdmogo dggsligds.
390 9m30M039BMgdol s  hodmbopgbol  gmoggdems  Lowowggdo
3obLsb@g@ Yo Y& gog0 B®gbwgdols 539900, OmIg goo
Vod8moeagbgb 19061995 (§  3gdomwols  gd30@geo  @oggdol  Lodye-
EOMZoYA0 dobslioomgdgmms ddogogeoydo M493o0m600;
330mJbodsigosl. swdmbgbognos, Gmd do. Lyglol ogbdo Jsgdhol ©s
bossagols ®993958 M gd0ls o g3 d03obs®gmdls d9©dogo
>@Imoxgdmb  Bgbdgdggermools o boangdms  Ygdodgdols gmbby
> 3ol mob oM Lpggl hodmbowgbols Lowowol (33eoangds. d.besdols
>9bdo  dogdoll o  boswogol  Bgd3gds@y@ols  FoRgds  oswobodbgds
>@dmbgg@mls (9699933980 mdol;, bogmgdgoobs 5 hodmbowgbols

93390 bowowggdobamgol. og4,b@al,@od.osl4.

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'py3uu. — 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
pernonax noxonoxanus (p.Cymca, 3anannas I'py3us) m noreruieHus (p.Xpamu,
Boctounas ['py3us). BennumHbl uU3MEHEHHH MeTeomapaMeTpoB M CTOKa
ompeleNieHbl  IIOCTPOCHHWEM  JIMHEWHBIX  TPEHJOB,  alNpOKCHMHPYIOMINX
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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30RAMBIBIMGMRMB00L 06LBOBIBOL B(33d0, HMB30 Ne 106, 2001
TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL.#106, 2001
TPYAbl UHCTUTYTA TMAPOMETEOPOJIOIMM , TOM N2 106, 2001
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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 TMOJI0KeHHWe W JMHAMHKA CHeropoii M (upHOBON JuHMI 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
¢upHOBas TMHUSA OBBICKHIACEH B cpeaHeM Ha 200 M (2 m/roxm).

Cueropas ymaus (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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30R@MBIBIMGMRMB00L 06LBOBIBOL 53330, HMB30 Ne 106, 2001
TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL.#106, 2001
TPYAbl UHCTUTYTA TMAPOMETEOPOJIOIMM , TOM N2 106, 2001
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dbaogbosi 735 Farol d9dwgy oppomo o0 JJmbos. 9x®m Jdarogdoe
0ngeosb 1922 Fanols 25 m@mdddols {gomdmgodebsl, dmdgemds3 wowo
boBogo  dosygbs gmebgmol @od@mdols dmlobemgmdbsl ©s Foarggs
bmeg. Gmds (08595). dobo bsdmo dgdm@dhs bmg. sendsbslmsb {yenols
3odbodogma@o  bodxol Lobom, GmIgmdsi doswfos 1470 33§ (0.66
P03 33%). dmmm Pagddo gobBodes Jo@obOmanmo Fyomdmgeomoby-
b0: 1982 Fanols 12 s3Goenl, 1983 (enols 1920 ogenoll (Tyewol 8s]lods-
@a@ds bodxds J Jgmooldo doowfos 1800 3%/Fd), 1983 Farols 2930 y-
3993900, 1987 Fanols 31 05bgodl (Fymrols doJlodogny@ds botxds g4-
om3glol 3390 do doswfos 1500 3373, Logmbogodol gagondo 4800 3%/¢
30MM3gHgmemmmaogdo Lsdbsby@ol dmbsizgdgdom, 5000 83/V8 SO0y
3040l (330G bamogsl Jmboigdgdoom [1], 6000 37 szomgdogml g.lgo-
60dols dmbozgdgdom [8], 5495 F/FI 5.3mds0sl dmboigdgdom [9]). oG
>0l godmdoibyemo, Gmd dom Bm@doMgdsdo go@yg9geo  {gmogo
dogdogol sbo®®M3mygby® FoJBm@gdl. dopa@sd 1930 (ansdwy, ymggen
dgdmbgggodo, o3  goJBmdol  @mero  bymsdpg  oym  @sygsbogno.
>Mogomodo [gomlbszeggdo @oxsbygdol, agdsmobs s Lbgoms Lsbom
o0 >Oligdmds. 53 dbMog 1922 {arols (yoemdmgsdbols 8sJbodsado
boxo (o®Imoygbl aodmmgmogn dmogs® 3o@sdgB@b.

G909J300L Bm@dgmgdol g>3mygbgdol Vgpgygdo

2030m496959@o  0dbs Bobsdols Fyodgdidgoo sybol Bodmmdols

0909]co0l go@dges [S]:

— 552 (Frz j”a . (l)
Qm — Ma = F
q §2§2a F
_% s (2)
qa - Fa
&< o > &% - A3)
domo holidomn go@Igars (1)do dogowgdm
on - 8

a
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Loo Qoo Qy o0l Fymol dolodoga@o bodxgdo, Vgbodsdo-
Lo Loobgo®odm  gggmby s dpobo@gobogmaby (3/(9); F os F
5@ol [yomdgdgdgoo ogbol go@ommdo dglodsdolbo@ bosbys@odm .,
by QO sbogmy dobodgby. Ny @0l Gyeydcool 3mggoE0gbdo, Gmdy-
o3 msbsbds CHUM [5], yo@ols 0.15.

sbognmy Ipobomg s@gdymo 0dbs mgom Ip. Gombo Lemg. s@3obsl-
mob, @mIgols F =2230 682 s Vyamol  doJlodsany@ds  bodxds

Q =1470 3§ aooods 1922 Ganol 25 mJdmddg@l. go@Igms (4)3o
3oMdgB@ols Moibgomo 360dgbgarmdgdols holidom dogomgdbm

0.15
Q. - 1470 (2230) %3450 = 2177 3§,

a

22301 3450

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

09 gobodagdemgdmn  bmagy. sendsbslbmob  1%0560  9bdgbggangmezols
Fyeol doJlodsga@o bodxon 1570 /¢ (swgdaml dmbmadsgoowosb
[2]), dogo@gdm

o, - 1570 (2230)“:3450 = 2246 349
22301\ 3450

50 lgdmdl Fymol badyxol GgoygdEool gm@dgms, Gmdgmoi gdys-
690> FoOFHM  ghm  3oMIgHOL  IMsogoTemoynd  Lodgogm  Fanoy@
Fyeol bo@xL6m®ddsl (Qo); I Jamsololbsmgol ogo Vgewpgbl 135 3%/§3
[2]. godmbosmgegen  ge@dygasl, s@hggel go@dgmsms bobdgdowsb
[2] 08 dgdmbgggolomgol, Gm@s [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 X, )
Lbowo K Qp=27. 3e0002Q0 o 6333@01) ®obgos. go@adymols mobobdow
Q, 0—27 3e7%9%1% 135 = 2801 33/

o>Jgweb, 0dogg 30(4)«;63601)000301), 1%0560  9bOYbggaygmgzols Fyeols
doJbodsgg@o bodyxol Jobowgde as3m0ygbgds goodygebo gmggoo-
960 K=0.7 [2], 35Tob dglodsdolo Fymols dsflodsggdo bodixo ofbgds

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

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

Lomgols Qo =101 3%/§9. 35Y0b
Qug =27.3 e”#1% %101 = 2261 3/§9 .
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boam Qpu, = 0.7 . 2261=1583 33§ wogdmbgs LEHs@olHogn@o gmm-

©00 Jowgdgm Ygogal 1570 3/, o0 ol Gremdomgds Jgowp g6l
0.83%, @o3 533 30399L godmmgmomo dgogagdol Lolfm@gl dp. Gombo
J daoosobol 3ggmobsmgols.

Fyeool dodbodsgnyg@o bomxgdol gb@bggmymaol gobsfoamgdols
M JOA0Eo s PoJBogdo IO Lgdo

19621992 §angdoli 3gdomeols Fyemol dsJlbodsemgdo bodxgdobom-
3oL 539090 odbs domo  gbOYbggmymagol  aobofoagdol 3G Pogdo
d.Hombo—J.Jgmsobols 3ggmolsmgol  (bob. 2. 5). mgm@oygemo 3@ gpo o3
‘dgdmbgggsdo gowol gm@dygms (5)om godmmgmog goowpgls s 1%o0sbo
9bOgbggemgmazols Fymol doJlods@a@  botxgdby. O gmowsb  Hobls,
amd  goJ®oygdo FgaGoamgoo 340%o00b b Ybggargmgol Gomyengddo
Po@sybgh do@ens, gomyg mgm@oygmo IOygeol FgoFoagdo. gl sob-
Lbgds Fymol 8olbodseny@o bomxgdol aodmogdgoom (ysemlsisgo a-
domdglols ool godm. Loy oamsl saomo oJgl, Gm@Es Imbe-
memEbgmos oo [yomdmgotebgdo, @mdgmmns [ymol dsdlodsgnyg@o
bo@xgdo smgdo@gds 1500 /(3. Legmo esgmol Jgdmge Tyom bogo-
3oL gogadm@o aowsndi3gge hggnergddog dpobs@ gy Jo@msdm@ee ©s
350@oMgdl Tyo@dmgodbols Fyaols badyxgdl. s@bodbyen dmlob@gdsls
>5LFPOGOL 5dgg Jmygobogmo Fyemol doJlodsg o bodxgdol b@yb-
3909mz0ls aobosfoamgdol mgm@ogmo ©s godBogdo G gogdo (bob.2.
8) do. @ombo  Lbmg. bodmbgsboli gggmolomgol. sdgodoe hHobl, @Gmd
Vyeool dsJlodognyg@o bodxgdol mgmGogmo ©s Go@oyco 3@9mgdo
439205 ©00535bmbdo  gMmIsbgnls ogdmbgbgb, dom dm@ols gmEI s
(5)om dowgdyemo 3609gbgemdgdoi. sbgmo gogyol godm dp. Gombo .
Jamsolol 3g3gmobsmgol Fyeol dslodsgado bomxgdol asdmlbomgenyg-
o dJomgdgmo odbs 3oMadgBtgdo Q=734 83/$'8, Cy= 044 s C=250
(@030l LAAOLEFPM0 sy doggdol gogasm dowgdymo Ci=1040l
boge2owQ).

doygobogmo bLEsGobE0g M0 30M539BMgdol Logydgganby aodmmgeno-
o o0gbs 0.15.0%0560 FbOYbggemymazol gomamgddo Fymols dolods-

@0 bodxgdo. aodmmgamols 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

sdM0yo0, M30b0aboll  sbogr  bools  oddmydBgool  gdsbbg 1000
(0,1%), 300 (0,33%), 100 (1,0%) ws 50 (2,0%) FgewofopTo ghmbgar gob-
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dgoaomdol Fymol dsJlodsgnyg@o bodxgdo dgoeegbgb dglodsdolsw
2833, 2510, 1968 s 1719 83/%’8; dobo LESAOLA0IYM0 3oM5FgBBgdos:
Q.= 134 8%/¢9, Q=734 39, C,=0.44,C,=2.50

Qu, 2%
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sboliosmgdbygaos  dpobs@ol dsJlodsgnyg@o bodixo s dobo gm®-
dod ool 30@mmdgdo 1911-1992 engddo d.Mombby Lmg. sendsbsbmob ©s
6odmbgobmsb, godbarols bgdmm @ombidgbmsb ©s J. Jymoolomsb. wow-
30bEs SbmA™M3my9bymo GoJBmmgdol gogemgbs dsJlodsgnyg@o bodxols
Lbowopgby. dmEgdgmos ©oggomggdol dobsangdol LEs@olBoggdo  ob-
>0bo s 2osbas®odgdygmos [yoadgdmgdo sgbolomgol Fyemol 8o ]-
Lodsgngdo bodxo Ggogdaool go@dgmon "G@sliggsl" doomswo md-
09dBobomgols (3. Gombby @z0boabol sbogno bowo). sy dogos 3MMm-
9d60L Bgdbogndgsmbmdoggdo olisdgmgdolsmgols Lakomem de. Gombols
Fyeool doJlodsgnyg@o bodxo Lbgowslbgs 9b@bggeymaom.

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 (bopMynaM PEAYKIUHA. Y cTaHOBIEHBI
S3HAYCHUA MAKCHUMAJIBHBIX PpacxXxoJbl BOJbI paSHH‘IHOfI 06eCHe‘ICHHOCTI/I JJIs1
TEXHUKOOKOHOMHUYECKOTO OOOCHOBAaHUS IIPOCKTa CTPOUTECIIHLCTBA HOBOTO 71(/}1
MocTa Ha p.PHOHM B HENAX YIyYIIEHHS TPOMYyCKHOW CIIOCOOHOCTH K/, Kak
OCHOBHOTO 00bekTa "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 TMAPOMETEOPOJIOIMM , 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
pPa3IUYHBIMM XMMHYECKMMH M OHWOJOTMYECKUMH JJIEMEHTAMH, IOBBIIICHHAS
KOHLEHTpauus KoTopblx yacto npesblimaeT [1/IK 1 BbI3BaHa pa3iuuHBIMU aHTPO-
TIOTeHHBIMH (haKTOpaMHu.

Takumu (akTopamu, HampUMep, SBISIFOTCS IMOBEPXHOCTHBIH M ITOI3EMHBIHA
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 Npejanaraercs HOBbIM mojaxoa. C 1enbio
YCTAQHOBJICHHUS KOJMYECTBEHHOTO COCTaBa M CBONCTB BOJABI BOJOXPAHMIIMIL HC-
MIOJIb30BAHBI MOAXOIBI TEOPUU HAJIEKHOCTH, KOTOPBIE C YCHEXOM MPUMEHSIOTCS
JUIS peIIeHUs pa3IMYHbIX 3a7jad BOJHBIX IPOOIEM I'HIpOMeTHOpaLiH.

KavyectBo BOABI B  BOJOXpaHWIMIAX OINpEAETseTcs  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<R1; 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 CIyYalHBIMH M HE3aBHCAIIMMHU JPYT OT JIpyra BEpOSTHOCTSIMH. B
TaKOM cily4ae MpHUOJIMKeHHas! HaJeKHOCTh KaueCTBa BOABI FUIM )K€ BEPOSTHOCTH
«0e30TKa3HOCTH» B MHTepBaie T BpeMEHH, MOJKHO BBIPA3UTh KakK MPOU3BEACHUE
CIly4alHBIX U HE3aBHCUMBIX BEPOSITHOCTEH:

PO =TP.0. )

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

W3 pacueToB yCTaHOBJICHHO, YTO BEPOSTHOCTh 0E30TKAa3HOCTH MOAYMHSETCS
9KCIIOHEHIIMAILHOMY pacIpeieJIeHUI0, T03TOMY (GYHKLUS BeposiTHOCTH At NO,
u NH, BeIpakaetcs clieAyrommmM o0pa3om:
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P=exp(a t). 3)

Brrancnennsie o 3aBucuMoctH (3) mokaszarenu BepositTHocTr 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 3amau napaMeTpUYECKOH HaJEKHOCTH 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+d)>Kryel: @

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

1 ok ~ (K -M) (5)
HKW :g‘;ap 202 '
rjie G, MPEICTABISET NEePBOE MPOM3BOIHOE CPEIHEKBAAPATHUECKOTO OTKIOHEHHS
K(t) mpomecca, il yCTaHOBJIEHHUSI KOTOPOTO, MPUMEHUTEIBHO K 3arpsi3HAIOIINM
anementaM ToOunncckoro, CuoHckoro u L{anKkckoro BOJOXpaHWIHIL, ONPEaeIICHBI
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:
e Mt (6)
m

s Toro, 4ToOBI M30€KaTh MPEBBIICHUS KOHIEHTPAINH iTOTO MHTPEIHEHTa
Hax ITJIK, T.e. HEe OOIMyCTUTH 3arps3HEHUs BOABI ITBIM HHTPEIUCHTOM, HE0O0-
XOJIMMO TIpUHSATH 3HadeHue npeBbienns K(t) dyakmuu Hax [TJIK paBHEIM m=1.

Bcenencraue aToro, BeipakeHue (6) MPUHUMAET CIICTYIOIIHA BH]T
P=exp(-ng, -t). (7
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Ecmu Beipakenue (7) Oymem pemiatb COBMECTHO C IBYXPa3MEpHOH (yHKIHiA
f(K.K') pacnpenencrus mo oTHOMmEHMIO K My, MOMyYnM TapaMeTp MOKa3aTels
HaJIe)KHOCTH Mg , KOTOpEI BhepBble momyuwi L[.E.MupuxynaBa mis nporso-
3UPOBAHUS Pa3NUYHBIX AepopManiidl THAPOTEXHHYECKHX COOPYKCHHH U 3pO-
3UHHBIX MNpoleccoB. B Hamiell 3amaue mapamerp Ty BBIPQXKACTCS CIEAYIOLIHM

obpazom:
\/—26‘-5 lﬂ-[l‘lj (8)

Takum o6pa3om, AJst pacueTa moKasares HaJeKHOCTH 00s3aTeIbHO yCTaHOB-
JICHHE CTaTHCTHYeCKUX mHapamerpoB ( Mg , o, cKl) BapUalMOHHOTO psifa 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 B3aUMOJACWCTBUEM U BHYTPEHHHUM
HampsOKeHHBIM cocTostHMeM. Hampumep, BomoxpaHmnuina ['py3sun B OCHOBHOM
3arpsA3HAIOTCS PA3IMYHBIMH OHOT€HHBIMH 3JEMEHTaMH U SJAOXHMHKaTaMH,
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 BHemrHed HampspkeHHOcTH (Qp) U BHyTpeHHel conportuBisieMoctH (Qg)
MOXeET OBITh BEIpa’KeHa CIIETYIOMINM 00pa3omM

Py = P(QH > Qc) R P(QH -Qc > 0). C))
OTcrofla COOTHOIIEHHE MEXIy HAIeKHOCTBIO U PHCKOM ONpeAemseTcs
BeIpaskeHueM Py + R =1 .B paze ciiydyaeB nepeceueHue KpUBBIX HAPSKEHHOCTH
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 ( Ogc, Og, ), PHCK 3arpsi3HEHUs BOABI B BOJOXPAHWIMIIE iTHIM

HUHI'PEAUCHTOM MOKHO BBIPA3bITH CICAYIOIIUM 06pa30M
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_ q{ Mg, —M,
Joo, +05,
rne @ ¢yskuus Jlarulaca, 3Ha4YeHHS KOTOPOW NpPHUBEAEHBI B CHELUATBHBIX

TabIuax.

Tabnmma 1. 3HaueHwWs moka3aTeneil mapaMeTpoB HAJWOKHOCTH HEKOTOPHIX 3ar-

PSA3HSIONIMX JJIEMEHTOB B Bomax TOmmmckoro, Cuonckoro wu Ilamckoro

BOJIOXPAHWJINII

P

H

(10)

) Mo Mo Mo v
% 1
26| = 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 | 164 166 | 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 | 0,0
% 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

Vcnosp30BaHue PaCCMOTPEHHON MOJEIH Ui PEUICHUS MPAKTHYECKUX 3a1adu
3aTPYAHUTEIIBHO  BCJICACTBUC OTCYTCTBUSA  JAaHHBIX Ha6J’lIO}1€HPIﬁ HanaQ 3a-
TPASHAOMIUMU JJIEMEHTAMM, BJICKOMBIMU IMOBEPXHOCTHBIMH IIOTOKaMHW B BOJO-
XpaHWINIIE C MPUIICTAOINNX 3€MEJIbHBIX yFOJlHﬁ. B cBs3u ¢ 9THUM, MOXHO HC-
MOJIb30BaTh TMPHUOIIDKCHHOE 3HAYCHHE HAJCKHOCTH KAadyecTBa BOJBI Ha OCHOBE
3aBHCHUMOCTH,  TIOJIYYCHHOW  JIETCPMUHHCTHYECKHM  CIIOCOOOM,  KOTOpas
(YHKIIMOHATIPHO CBS3BIBACT UTOTOBBIA OOOOIICHHEIN MapaMeTp ¢ He3aBHCUMBIMU
mapamMeTpamu. ITa 3aBHCUMOCTh MOXET UMETh BH]T

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

Ecim 3aBUCHMOCTH JIMHEIHAas, TO TOrJa IIOJIyYCHHE MAaTEMaTHIECKOTO
OXUAaHUA W CPEAHCKBAAPATUYCCKOTO OTKJIOHCHHA HE CBA3aHO C 6OJ'IBHII/IMI/I
TPYAHOCTSMH.

OTUM METOJOM OBII OTpEeNIeH PUCK 3arps3HeHus TOWINCCKOTO BOIOXpaHHM-
numa OMOTEHHBIMH 3JIEMEHTaMH, KOTOPBIM UISI a30THBIX COCIMHEHHH COCTaBIUI
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26%, a mma ¢ocharaeix  18%. Amnamormunbie 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.

Fyomlo3oggddo  Fymol  bodobbol  aoblobmg@ols  bsodgommdols  dgasligos.
/80.39%gbge0dg, 3.3003mmod/. 3oL Fh@Isms gAgdgmo. — 2001 — §. 106.
—3376-80. —Jsém,; Bgb. Jodm.0bym. Al

Tyombsigaggdols ymols dgdspagbenmdols s ba@olbol  @ompgbmdmogo
3obLobmgmobomgol  godmygbgdya  odbs  Loodgommdol  mgm@ool @opo  ©g-
dyemgds. Jyarol bodolbbol Loodgommobse  dowgdgmos 8ol aob63Lsbmgdgaro
Jodogdo  gangdgbBgdol  olgmo sdsmymo  dboTgbgemds, GmEglsi  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 mgmaos. Lsd-
3000, Lombols s Foamzol  Fyombsiaggdol Fymol bodolbols bmgogdmo
9093960 gd0lomgols oygbogn 0dbs Loodgrmmdols dsbslosmgdagdo. 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 UCIOIB30BaH Psi/l MON0KEHUH TEOPUH HAIEKHOCTH. 32 KpUTEpUil HaIeKHOCTU
IMPUHATO BEPOATHOC 3HAUYCHUEC ONPECACIAONINX KAa4Y€CTBO BOABI XMMUYECKUX DJICMEHTOB,
KOT'Jla X KOHLIEHTPAI[MU HE TIPEBOCXOAT MPeeIbHO TOMYCTUMbIX 3HaueHuH. HanexHoCTh
KauecTBa BOJIbI OLICHMBACTCS HA OCHOBE MapaMeTPUUECKOi MOJIEIH, [UIsL 4ero HCI0Ib30BaHa
TEOpHss BBIOPOCOB CIIydalHbIX (YHKUIMHA. YCTaHOBICHBI MOKa3aTelH HAJICKHOCTH IS
HEKOTOPBIX O3JIEMEHTOB KauecTBa BOJbl TOmincckoro, CuoHckoro u IlankuHCKOro
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 TMAPOMETEOPOJIOIMM , TOM N2 106, 2001

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

19601970 ¥R3J30L 3G0®I 3300MRNS60 SBG03I80L F0RH(MI3IBIM@()-

LM30TA0 0S30LId3TMIBS60 3533500 dRSGOMRMdN I
b™M6580

XIVXVII Logg9bggddo o@Imbggdgmo bogngdgdol Loygbggl dmdyge
3o885bombols dz0Mg godyobgodmgds. asdgobgodgdols 150 Fanoli dgdwgy
aobgmo  Loygnbol m@dmEessmosh Fangddo dgobga®gdds dosmFogls
0530560 gobgoms@gdols o Jlbodsanad  Lobrge@l.  goggoliosdo  ogo
3bmdogros ggdboyli LEswools LabgeFmegdom. Il dgdpgy momJdols
Logggnbg bobggdols aobdogarmdsdo dyobgomgdo 9306 obgggh, @slog
dmdyzs  domo  godmmdols 30%o00  dgdEomgds. og@sd  ombsbodbsgos,
O™ dgobgoms 93ob obggomga@owsizos o® oym 9F93960 3™ Lo,
>Modg bdodop seaomo dJmbos bsbdmgarg dghg@gogol, [obligargdl,
OOIgaEms 3o 3odasss  dgdmbobymo  dmam  dmegbgdols  ©s
OO0 bgmdgool RgOMogdby 3gmolgdyg®o gm@dol Igobgs®gdols
poxmdols dgogyer gohgboano Fg@sligool Lobom. dom dog@ml@Gswo-
9@ dncgbgdl gfmwgdgb. sligmo dn@mgbgdols Mogbgo goggolbombbyg 670
[6]. 3gobgomgdols o>J@ogoboizools yggeamsby wowo bobyddenogmbom godm-
odhggs 19601970 Fangdo. dobi s@lgdmdsls godaom solidymgdl dgobgs-
M96bg 19501990 Fengdoli 9Fg3900 LESEombogy@o wsggoMggdsms dm-
65399930l dologms. ogz30M3gdoms doboengdols aosbosgobgdsl g.(3mdso-
ol ddogogmo dOmds dogdmgbs [1,3914]. dO™Igddo smbodbymos, Gmd
oS dgosmyg dgobgomgdol (gmmaols ©s gbyydoli dwobsdggdols
>9bdo) 9306 wobggs Fgmofswdo Lodysmme dgdodos 2035 dwsb 510
399, bogm asdmogies Foblgmol 3GmEglo domens dpgdsdg dgobge-
696bg (Gombols s mgmaol dwobomggdols 57bTo) s smo Fanols gob-
dogenmdsdo oo Fob Foofogl 3050 dom, bmaogdho dgdmbgggsdo 184
oo (Spomsdgbagardggols aodgobgamgds). Gom gy  dgdmbggzgddo
dg0bgomgdols Mg9g09bg 3mJdgmo  RoJ@mmgdols aoddordgdol 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  AOMTo  godase  sMol  sbsbymo
bob.lbg  9gog0me @0l aodmymegoaro 19601970 Fengdols sgBogobsiools
3gMompo. 53 3gdomedo dgobgodms  5]B0goboizosl  saomo  3jmbos
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oM JoMmBMm  3oggobombby, sMedge sendgddo, Bosbdobdo, Fodsgnsodo,
300y gdby, sbegdby [7].
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Bob.L3gobgsto agdagHolb asbog 3Omgomby (3650 3) bgwadoc@obs
LoBgomm  Fenog@o  Lobfs@ggool, ©odm owydaegds Fobs 4 Fanob
boBgomm  Famond  bowgdgdmsb  ©s  FadGoegomsh wo@obogan
Sd@sgool  badapem mgoyd (V-IX) @gddg@s@gdsms xodmab (1)
gobdgaol  godgobgsdydols  go®bol  ggenby dobgao Bo.gmad;]%nh
ao7debomo ¢960l Hadmbowgbol wadm joadgegds dgobgo@gdol gbols
a0b0g 3Gmgomgdol bodswengby (2).
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2dgbow, 3g@om Loob@gmgbms 1960-1970 Fangdols d4obgodgdol of@o-
goboools 30MM3gBgmGO Mmoo > dop®mdodoydo o~
30L909@gdobo. Jomo wopagbs gdygsdgods @AM O o bogngdgdols, Jo-
900l B3g339@5@gaol, dpobsdggdols  hodmbopgbols  ©s  Bpobsmols
Fyeool  dobg@omobozools  3goegdopmdols  dgbFogansl.  smbodbyano
dobolosmgdangdol geogds 30MEs30® Jogdomdos gmrods@ol aanm-
dogna® (330 gdslimsb. Lbgopslbgs @gaombgdols dpobsdgms o9bgo-
‘do 3gmomgds asoblbgoggdymoe dodobs®gmdl. dgobgomms oj@ogobe-
(305 Y39eobg dgBoe Iddbmdostgs o@IMLgghymo bogngdgdol Gom-
©gbmdols wAmTo 3gemoggdolsl [4,8] s solobgds dwobs®gms hodmbe-
gbols s domo Fymol dobg@ogobozool 3gerogmgdsdo, GmIgmms
6ygggs bm@Bosb 25-50%dpgs. Mo dggbgos dsgdol  Hgd3g@s@y@st,
030 Loygnbmgsbo Lganol @dml bmddowsb ots ¢dgHgl 04 0.50 SNOE
39830 dgMygmdls [2,3] s, sdgbow, 5@ sbegbl dgobgotms sjBogobe-
(300bg o ogangbsb.

30AM@Mma07®0  mogolgdy®gdgdol asdmbogmmgbo s@Imbggd o
bogngdgools s dobs@gms hodmbswgbols (3geoggdsbo 5 farosbo 39-
BHomEols Lodgogmm Lowowggdol Loboo Fomdmpggboenos 3b®@.1d90 @m-
3mA 3 dgobgs@ygano, sbg s@sdyobgodmyano dwobs®ggdobsmgols.

3b@.1sb hobl, @md 6070056 (engdols dzocg Si3oggdols 3g@omels
Vob 9glfagdos 56 Famosbo (19561960 (V) gbgbsangdosbo {engdo, G®I-
gdlo  dmdygs  obggg 8gobgodgemo  dobsdggdol  9bgfyeosbmds.
>M5340bgodgen  dobodggdby  hodmbogbo  be@Islmeb  sharmls o6
LD bogagdo odhs, oshegnmgdom 23%0lL godamgddo. Igmmg 56
Yeosb 3g0omedo  swyogo dJmbws dgd@ybgdye  Ly@smb. j9Mdmo,
dg0bgomyen  Jwobs®ggoby hsdmbogbo dgdzotes, bo@m  s@sdyobge-
G dobotggdbg jo 03039 ©oMbs, Gmameoi ol ogm 3o@ggen 56
Yeosb 3g@omedo. osbgmo @3geroegdgdols bobosmo gop®dgeres 1970
Jaosdwyg, Goboi dmyge hodmbowgbol bAws @mam i dyobgodyya, sbig-
39 °>Msd4obgodyye Iwobomggdby.

hodmbowgbol dgdi0Mgds dyobgo®yan dwobo@ggdby, doygbgosgsw do-
womo gbgbogngJosbmdols, s0blbgds dgobgo@yen >ubgddo bogngdgdols
©MM39500 dgobgomols bgpsedo@byg, g.0. mmgmol Logs®om ©s3o598%-
@0 GoMmmool bAom. sdol Ygogao swaomo JJmbos dyobgemgdols
©bmdols 30m3gLgdol TghgMgosl o  oEdgoml bOwSL, @oi 0f393L
34063598y dodwgdodyg 3sgdol Iobgdol o30ggost. gl o30ggds dom
9g6m dgbsdhbggos, GoiE 9RGM dgGos dgobgs@ols s mmgmols Lsge-
oM ESBSAOYE0 HJNoBM@0ol GoBmmdo.
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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 Uucturyra runpomereoponorun 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
MUHepaJn3aIus 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

Hydrometeorology. 2001.V.106.p.91-98.Georg.:Summ.Georg., Eng., Russ.

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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00TaHBI MPOTHOCTUYECKHUE YPaBHEHHS 0€3 yueTa THIPOIOTHIecKOH HHPOpMAITHH.
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5 300 56/93 56/93 80 53 67 67
6 Lodam@o 20/72 20/72 60 48 60 60
7 ommdo 24/76 24/76 64 51 51 76
8 0 a0 >go 19/51 19/51 51 41 51 62

9 bodygc0 36/112 36/112 87 70 87 122
10 [(BIGN 24/85 24/85 85 49 61 73
11 9 dgmo 27/82 27/82 32 68 68 32
12 oM 56560 33/113 33/113 113 97 81 81
13 430090 22/81 | 2281 | 69 |46 |46 |69
14 dgbcsbo 28/98 28/98 98 66 82 98
15 send5bsbo 27/83 27/83 69 55 69 33
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ol gobobengdolisl ddodg dgdobogydo dgdoeggbenmdols boswsygdolom-
gob 100 330l godmyegddos. sx@mIgdgm@mamaog@o dmbsizgdgdols sbo-
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gboogro 2 goboli 8m@Tygol bmmdgdo (33) boswsyols 0-100 13
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”
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1 Lodam@o 88 66 66 88 88 98
2 d9besbo 120 120 | 80 60 80 100 | 100
3 o@mdo 15 96 57 77 77 96 96
4 0 9E0 530 104 69 69 69 69 104 | 121
5 >ensbabo 97 78 59 78 78 97 107
6 omabolio 130 112 74 74 93 112 | 130
7 39Mx 0560 18 99 79 79 79 118 | 138
8 4350 gano 19 85 85 85 102 | 102 | 119
9 Log oM gxm 95 74 59 95 95 114 114
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@000 3060mdgbol dobgrogom @Fyzol LodoMm @ompgbmds Lsdsdwey
0bAgds. 3m®Fygol bm@ds o3 3gMomedo 6286 3ddwg d0M©gds.
Lbodobwols, obggg Omam® 3 Lsdgdmwymdm bo@dmobs s Lbgs -
ofmosbo  Lolmgmmbsdggdbgm  3ym@gegdol, osmdmigbgds ©s dgd-
amdo bOEsgsbgoms®gds Lobbog ggbsdo Tymol @omwgbmdobgs we-
dmgopgdyeo. s3Momdo  go, Gm@Es Lodobpl mglseggh, Lsobbsgo ¢gbs
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3odmbobgedpg. o3 @AML Bobmsdm@olm 3g@omedo dn@dFygol bm@ds
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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
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dobo dmbogeosbmds wopse s@oli sdmgoegdygmo bossgol Ggbosbm-
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A0 bagngdgdol a08m gl @ ges dndfygel womagolbomsbsgg Lodo-
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Vyg0L oo gdamdols dgdmbgggsdo gbdog o dmigdgmo dm@fygol
be®dgoo gbos dgdEodmegl 3040 3GmEgbGom, Goms 5@ dmbogl Tyemols
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5 0)8‘
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dmeml 9bps s®0obodbml, @mId dJmnygsboen 3boagddo dm@Fygol
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agbogno 8 Ibgliydbodols dm@Fyzol bm@dgdo (d3) boospsyols 0-70
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»39
N S9bdoo IV [ V| VI | VIl | Vi
1 ‘Jo@o o 83 69 69 55 97
2 gemgmol Tyodm 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
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n ) 039
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4 bodydo 70 58 46 70
5 3bobgoao 72 52 41 52
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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. /T'emanse
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/ICHC}IOBaHI/ISI TMoKaszaji, 4TO B TC€YCHUC BCTCTAIMOHHOTO MNEPpHOJa BCE pacCMO-
TPEHHBIC KYJIbTYPbI Tp66y10T HECKOJBKHX ITOJIMBOB. Y CTAaHOBJICHHBIE 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 BeNWYMH TIOJUBHBIX HOPM JJsl MOYB TSDKEJIOr0 MEXaHUYEeCKOro
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 TMAPOMETEOPOJIOIMM , TOM N2 106, 2001
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TI'mnpomereounsaar, 1963, 187 c.
3. Karan PJI. Tp.ITO,Bsn.208,1967, c.6475.

wog 551577 : 55653
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111, —goto.; B93. Joo., obaen. l.
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hodmbogbols dmgando, 3oboFoagdyano 3oM0dgB@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 UncTHTyTa THApOoMeTeoponorun 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 PEryJSIpHOI CETKH KCTPANONISALUHY HAOIIOJEHHBIX
3HAYEHUI METEODJIEMEHTOB OmKalux cranuuii. Ta6.9,5mr.3.

110



30Ra6MKRMd0s - HYDROLOGY - rTMAPONOrna

30R@MBIBIMGMRMB00L 06LBOBIBOL 53330, HMB30 Ne 106, 2001
TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL.#106, 2001
TPYAbl UHCTUTYTA TMAPOMETEOPOJIOIMM , TOM N2 106, 2001
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OmImgdoi Jomgdgmos se@gye Fergddo Lbgowolbgs d33em 935090l
dog®. dgodo hodmbowgbols ©0bsdogsd o Ygomgdsd ggohggbs, @Gmd
‘dgodhbggs xodgc0 dgoto hodmbswgbols dgdicomgds, dspa@sd, gl dgdio-
690> 7360dgbgams o 0@ o@gdo@gds aobmdggdols ©s Aosbas®odg-
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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.
/Kutnamsuwin JI.P.,Canebmumze JL.M., Creumus I'I'./ C6. Tpymos Hucrturyra
ruapomereoposorun AH I'pysun. — 2001, — 1.106. — ¢.112-119. — T'pys.; pes.
I'py3.,Anr.,Pycck.
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Otmeuaercs, yTo peku 3amamgHoil ['py3un HaxomsaTcs mon Oolee CHILHBIM
BO3ICHCTBHEM TPHUPONHBIX M AHTPOIOTEHHBIX (DaKTOpOB, YeM peku BocrouHoi
I'py3un. HaGmomaroTcs Oompoirie M3MEHEHHS MAaTEpPHKOBOW 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.,, CanykBame M.E., Kobaxumze H.II./ C6. Tpymo Wucruryra
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 pPAHOHBI C
rycToToi: meHee 5, ot 5 mo 10, ot 10 mo 15, Gonee 15 maBuHOCOOpOB Ha 1 KM,
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 TI'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  TONY4YEHHBIX KPHUBBIX  BOJOMOTPEOJEHHS  MOKa3ayl, dYTO
MaKCHMAaJIbHBIM  IIPEJIENIOM ONTHMAJIbHON BIaXXHOCTH TOYBHI SIBISETCA BIIAXK-
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'pyzun. — 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.Tommcn. Ha 510t Teppuropu, sanuMaromeii 3688 kv %, nexameii Himke 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 IMPUOOPETAIOT OO0JBbIIOE MPAKTHYECKOEe
3HaueHne. C 3Toil Lenbio pa3paboTaH METOA NMPOTHO3a BOAHOCTH pek Ha 2015,
2030 u 2075 roapl. MeTo 1 OCHOBAH Ha OIIEHKE TMHAMUKH HOPM CTOKa Ha YPOBHAX
1960, 1970, 1975, 1980, 1985 1 1990 ronos. Puc.3,1a6.1,1mt.5.
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3J0R@MBIBIMBHMIRMB00L 06LB0BIBOL G310, BM30 Ne 106, 2001
TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL.#106, 2001
TPYAbl UHCTUTYTA TMAPOMETEOPOJIOIMM , TOM N2 106, 2001

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 T e f S V
Average | 2040 | 5257 | 13.06 | 10.55 | 65.09 | 2038.0 | 1.88
Standard | 200 | 1959 | 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:

c; = 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 + (0 R/ 0 fdf, 2
where sensibility to precipitation variation is equal to:

(O R/ 0 P) = dy+d,f+dsf?, (3)
and sensibility to relative humidity is equal to:

(5 R/@ f) =Cy t+ 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:

(OR/IOf)=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

(ORIOT) /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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YK 551.482.215:551.500

OneHka Ha OCHOBE 3MIHPUKOCTATHCTHYECKOH MoOJeSd YyBCTBUTEIbHOCTH
croka p.Kypsl oTHOCHTEILHO KauMaTHYeckux u3meHennii./H.H.Beranmumeum,
K.A.TaBapTkunanze, H.A.Berammsumn/.Co. Tpynos WHuCcTHTyTA
rugapomereoponorun AH T'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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UDC 551.48
Structure of water balance according to types of landscapes. /R.Meskhia/.
Transactions of the Institute of Hydrometeorology. 2001.V.106.p.151-155.
Georg.: Summ. Georg., Eng., Russ.

Results of calculations of water balance elements according to types of
landscapes and their vertical structure are given for Eastern and Western
Georgia.Fig.1,Tab.1,Ref.5.

YJIK 551.48
CtpykTrypa BogHoro 6ananca mo Janama@tHbiM tunam. /Mecxus P.J1./ Co.
Tpynos UucTuTyTa ruapomereoponoraun AH ['py3un. — 2001. — 1.106. — ¢.151-155
—I'py3.; pe3. I'py3.,Anr.,Pycck.

Hna 3amagHoir m Bocrounoil ['py3um mnpuBopsitcs pe3ysbTaThl pacyeTOB
3JIEMEHTOB BOJIHOTO OaslaHca 110 JaHAIIA(THBIM THIIAM C Y9€TOM UX BEPTHKAJILHOU
cTpykTyphel. Puc.1,1a6.1,muT.5.
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UDC 556.16.06

Forecasting of water flow into the reservoirs under the limited information
supply. /Ts. Basilashvili/. Transactions of the Institute of Hydrometeorology.
2001.V.106.p.156-166.Georg.: Summ. Georg., Eng., Russ.

Long and short term prognosis of the water inflow have been worked out for
three main reservoirs of Georgia (Jvari, Vartsikhe and Zhinvali) for different pe-
riods of year: average and maximum discharge of water, vegetation period, qua-
rterly, monthly, decade, daily and maximum discharge of rainy highflood
water.Tab.3,Ref.3.

YK 556.16.06

IIporHo3upoBaHne MPUTOKA BOALI B BOAOXPAHWJIMINAX NPH OrPaHUYeHHOU
unpopmanuu. /bacunamsunu 11.3./ C6. Tpyno MHCTHTYTa THAPOMETEOPOIOTHN
AH T'pysun. — 2001. — 1.106. — ¢.156-161. — I'pys.; pe3. I'py3.,Anr.,Pycck.

s Tpéx rmaBHBIX BogoxpaHmtuin I'pys3un (xBapckoe, Baprmxckoe u XKun-
BaJbCKOE) pPa3pabOTaHBI JONTOCPOYHBIE M KPAaTKOCPOUYHBIE IMPOTHO3BI IPUTOKA
BOJIbI 3a Pa3HbIC MEPUOABI ToAa: CPECAHUC U MAaKCUMAJIBHBIC pPacXOJbl MMOJIOBOIAbA,
BEreTallMOHHBIH CTOK, KBapTaJbHbIE, MeECSYHbIC, JIeKaJHble, CYTOYHbIE U
MaKCHMaJIbHBIE PAcX0/Ibl BOABI JOXK/EBBIX MaBoAKOB. Tab.3,1mT.3.
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bgmdsdo, Gmym@ dogsmomno bgmdol BgJdmbogy®o dganodgdgdom
35b300Mdgd o dmAgmagbgbols.  Lododmggarml  Ll®  dgibo-
9Ogdsms s3ogdools “dmeddg”,@.15, Ned,mdognolso,1954, 43.106 107.

3. dodygsdgoemo . LoJo@mggenml  gobogygdo ggmaderos, bofogo
1L o8m3393embds,mdoaoli0,1970,45.1419.

4. AmnxazaBa U.C. Ozepa [IxaBaxerun.B c6. «K m3yueHHI0O KIMMaTHYECKUX U
THIPOJIOTHYECKUX 3JIeMeHTOB [pysmm». M3x. «Menuuepeba». ToOwmmmcw,
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. Homamss B.II. Ilpommoe u coBpeMeHHOE TUAPOTPadoruaApOIOTUIECKOe
cocrosHue o3.IlapaBaHn W PEKOMEHJAIMM 1O BOCTAHOBJICHUIO €ro
skonoruueckux ycnosuu. Tp. 3akHUT MU, Brim. 92(99), 1990,c.1228.

@og 556.55

boJodmggmel ggmmmaond FoabymBo hsbyhgggdom Fs@8mBmdogo

©53790909m@0  Bdgdol  ggema®sgos. /L.ameyoxsbody. 3dol  FOMmIsms

3Hgogo. — 2001 — @§. 106. —3.162-170. —Jo®r0.;09b.JoOm.,0b@.,Al.
sbolosmgdbymos s dgdygmo {dgoo, Gmdgmms [o®dmdmds ©o-

358900 9d9mos  Bgdmbogn®, gmggdol s dgobgodyemo  hodmbe-

J3930L, mmgmols bgsggdol, dwobs@gymo yobyagdol s d9Fygdgoom
hobg®agom 30mEglgdmsb. dmygobomos domo ggmydogns, ©sagdgdymo

B0gool  aobsfomgdols  @ygzom, domo  Fodgdol s FoddmTmobols
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 ruapomereoponorun 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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TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL.#106, 2001
TPYAbl UHCTUTYTA TMAPOMETEOPOJIOIMM , TOM N2 106, 2001
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1975, 544 c.
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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
Apareu, Kcanm, Jlexypa m JImaxBu. /Kounmamazammsmwm H.JI./ C6. Tpymos
Wncruryra rugpomereoponorun AH I'pysum. — 2001. — 1.106. — ¢.171-178. —
I'pys.; pes. I'py3.,Anr.,Pycck.

[TpuBeneHs! pe3ynpTaThl pacuyeTa K03 GHUIKeHTa 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, miT.2.
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TPYAbl UHCTUTYTA TMAPOMETEOPOJIOIMM , TOM N2 106, 2001
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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, pa3paboTaHHEro coTpynHuKamu HWHCTHTyTa THUApoOMe-
TEOPOJIOTHH, YCTAaHOBJIECHA JIABUHOAKTHBHOCTH Teppuropuu ['pys3mu. Beinenens!
paiioHBI C JJaBUHOAKTHBHOCTHIO Tepputopun: menee 20%, 2040%, 4060% , Gosee
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
Oacceitnax pex b3pi0p, llxenmcukamm um Yopoxu. besnecHele M peaKoJIECHBIE
KpYyTBIE CKIIOHBI CPEIHOTOPHOW 30HBI M CKJIOHBI CyOadbIUHACKOW 30HBI 3aHMMAaeT
paiioH ¢ TaBHHOAKTUBHOCTHIO Teppuropun 4060%. JlaHHBIN paiioH B OacceitHax
pex b3wi6b, Konmopu, Unrypn, Ilxenucukamm, 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 BBINMICYKA3aHHBIX PEK OTIWYAETCS OOJBIIONW aOCOJIOTHOW BBICOTOH W
KPYTH3HOW CKJIOHOB, YEM U BbI3BaHA HAHOOJbIIAs JABHHOAKTHBHOCTH TEPPUTOPHU
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 TMAPOMETEOPOJIOIMM , TOM N2 106, 2001
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h=0,4621HH~+0,316HH?+0,3073. (8)

58 gm@dIgegddo h s@ol mmgeols Lodswang ddo, bogem H  swpao-
ol sdbm@y@yco Lodsweng 3ddo. dmygobogn asb@magdgddo  gm@g-
o300l 3mgRBo30gbHgdo  Fmeos  0.80-0.85, bmwem  yobGmangdols
@mdogngds 530 LAL o>@ smgds@gde.

saomols sdbm@y@ydo bodsweols dJobgogom mmgmol Loge-
Aol Lbadygoam Lodomaol, sydgmgg dgsto bogngdgdols Lodgomm @om-
©gbmdols (3gemomgdols 3obBmamgdgdowsb gomysw hobl, oy @ dbod-
3bgemmgabos aoblbgoggds goblisgnm@gdomn gbgmmgmosh, gbgmmgaosh,
Lodgo@monmgmmosh ©s dEoMgmmgmosh @sombgdl dm@ols mmgeosbem-
dobs s dgs®o bogngdgdols dobslosmgdangdols dobgogom. o3y 9bws
>03603bmm ol godBo, GmI Imbsbwgthyg s0mbgdl dm@ol 33390@0
Lobegomo o6 s@ligdmol, gOmosb dgm@gdo aopsligams mobsmsbm-
dom begds; mmgmols Logs@ol Lodseolis ©s dyomo bogngdgdols @om-
©gbmdols spaomol Lodomagby wodmgoydymgdols gMogozol Bo@dss
gm0 H30mboesb Jgmmgdo ao@sbgmoliols msbsmsb ogegde.

3obLognm@gdom  gbgmmgmosh  @oombl  ggogos  dogo  bwgols
d0dgdodg Lso@mggamml hOommesbsgamgmo, ©sbogmgmo ©s Lisd-
b@gmesbsgmgmo  Gg@odm@os, bowsx bmgol bm@om dsgmols dslgdo
‘dgoomgdom ©oydbd megdmom 5mfgggb dob. opo JmoEsgl wobsgmgm
35885bombobs s dobo Lodb@gmo gobdGmgdgdols (aogdol, dbogol, og-
bobgmols s gmm@ol  Jgogoo), oxdgmgg skoMsndgtgmols dmosbo
Lol gdol sbogagmo bsfoemol (Aglbgmobs s dogdgmols  Jgogdols

slogmgmo bofomo) gg@memdgdl, gmebgmoli ©odbamdol sbogmgm
189



30Ra6MKRMd0s - HYDROLOGY - rTMAPONOrna

boFogl. goblsggmdgdbom gbgmmgeosbo Goombol hOwommgm boFoels
omdmlogmgmowsb 3. 9byyg@ols ogbols ologegmo bofogmo, bmanm
Lodbdgm bofoenl  dobdo@dmbyaml dg@oosbol wobsgengmols dbdo-
56 d0dEgdotg Bgodm@os glsbmg®gds.

39M3MRms 350339700 bofoaol sb@om, LoJodmgganmdo dyo-
Mo bogngdgools s mmgmoli goblsigmegbon wowpo Logbgon Ibm-
@eE sdoMols sbsgargmo bsfoeo (dms d@odsgs ©s dolo dodpgdomy
BIN0BMA05) godmodbggs. 197576 s 198687 Fangdol gbgmmgaosbo
bodn@ols Jmbos3gd90ds  osdB30e, GmI  Lodstmggmmdo s@ligdmdls
gm0 3oblsggm@gdom gbgmmgeosbo @sombo, Gmdgmoi dogo bemgols
d03gdomg Bgmo@m@osl  obsgamgm goggobombols s dobo Lasdbdgm
35bdBmgdgdol, osgdgmgg dglbgmols s dogdgmols Jgogdol slogeng-
0o bofomol gg@emdgdl ImoEogl. s@bodbym GoJBL sobEyY®gdls
3obbsggmagdom  gbgmmgeosbo Goombol slsgegmopsh dmbsbwgmyg
d. 3bodmols o9bdo Jpgdomy Shodbmdo hoBo®gdyamo ©s33003960L do-
Logngbo(s.

3obLs3m@gdom gbgmmgmosh @sombdo dgoto bogngdgdol Lo-
Yo bgbmbymo @ompybmds o@gergds 16 3dsb (Isbobysydo) 877
33909 (30LgoMs); ggBBogomy®o aMspogb@o gmggan 100 3%g 6570 33l
Ygoagbl. dgo@o bogngdgdol dsJLodognyy@o GomEgbmds o@gagods 392
ddob 1426 333y (yMowogb@o 100105 83), bmegoem dobodogrydo Gomwg-
bemods 13 ddesb 616 833y (pMoogbBo 5055 33). gGodmmools mmgeo-
obmdols doboboomgdemgdls dgoto boanggdols mogoligdy®dgds aobsdo®m-
b90L; mmgmol Loygbgg ob Lodizodyg godo bogngdgdol Gomgbmdsbygs
©5dM ogdymo. dgoMo bogngdgdbol @omEgbmdsl jo dsg@oli Ggd3g@e-
A0S ©s SEIMLGgOgmo bogrgdgdo gobsdodmdgdls.

3obLs Jm@gdom  gbgmmgmosbo  Gsombols Lodbmgmn  bsfoen o,
bOogmmgm bofommob dgoodgdom, bmgol mbowsh gohmo s 0yogyg
Lodomagbyg, @mame dogmo Faool, sbggg (0o 3g®omeols sbdsg-
@emdsdo Jobygmo bogngdgdol @ompgbmds dgBos s Jog@mol Ggd3g@e-
BIOS3 YROM Jo@omos. 5d Gsombols hdpommgn bofomdo sdsgo
09939058 9M0l MMl dolygemo bsgngdgdol bsjemgdo Momgbmds 0dwg-
bogg 8go® bogngdls o mmgenl odenggs, Godgblsi goblisgym@gdom
9bgommgeosbo @sombols Lodbdgm bofoendo dgoodgdom Jomsano @ 9d-
3905@9®0l ML Inbygmo bosgngdgdol dgHo Gompgbmds.

256 ggm@gdom gbgmmgmosh @s0mbPo mmgmol Logs®ols dod-
Lodosay@o  Lodowerg oggawgds 113 Ldwsb (dsbobyoy®o) 751 1ddweg
(5hodbm), Lodgomem Lodowanyg 32wsb 481 1ddeg, beam dobodsgny@o
Lodomenrg 1 bdwsb 235 1ddwyg. mmgeols Logs@ol dsJbodogy®o Lodsw-
ol gg@@ogomy®o a@sogbBo gmggee 100 Ibg odsmdmosh bmbsdo
dgoagbl 4054 1AL, beoenem Lsdgogmdmosh bmbsdo 1520 LIL; memg-

190



30Ra6MKRMd0s - HYDROLOGY - rTMAPONOrna

ol Logomols Ladygsamm Lodomaol g9@@ogoemgto adseogb@do go 3o-
®oJom  Lodygoemdmosh bmbsdo wowos (3035 1d), boognm sdogdmosh
bmbodo 1317 1AL o osmgds@gds. mmgeol Lbogs@ol dobodsgnydo Lo-
domaols gg@@ogomy@o g@spogb@o odsmdmosh bmbsdo s@ols 56 119,
bogom Lbsdgommdmosh bmbodo 2530 3. s@bodbyan @sombdo, brgols
ombosh 400500 by domens dpgosmyg BgModm@osby mmgaro ymggen
bodmo@do Imeols; 1000 Iby ds@ens dpgdsdg GgooBmmosby bsdmsmdo
dobygeno mmgmols Lodomang gmggemgols s@gds@gos 4050 LIL, beoem
15001600 8%y domeans dpgdedyg GgBodmaosbyg 190200 L.
3obLs3mdgdom gbgmmgmosh @sombdo owos mmgmol Lagge-
Aol Lodomaols bsdo@Bo, GmameE ghmo mmgol waml, oly wegwsdydo.
9omo omgol EAmL Jobymo mmgammol Logs®ol Lodswenol dsjlods-
@y@ds bodo@ds sgobomotby dgowaobs 212 13 (1931.01.1953 §.), Gobge-
Goby 329 13 (310110.02.1960 §.), @ofobg 155 13 (47.011976 §), lbydo
164 13 (1219.01.1976 §.), Jgoodo 195 13 (1624.02.1985 §.). mmgeool bogo-
Aol Lodomarols  Egesdyg@o  bsdosdo  sgopbs®aby  ogm 99 13
(242501.1964 (), glbydo 96 13 (34.03.1943 (), Jygesdo 80 LI (3112.1987
V. LOLI988 §.). g®mo mmgol @ml mmgmol bogsdol Lods@enols bo-
do@ol  aobdgm@emds oo  3goEgdomdomn  baliosmgds. mmgmols
Lboggo®ols Lodomeanols 30 Lddg dg@o bsdo@om mmgols aobdgm@smds dg-
o096l gggms mmgol 3040%L, 50 Ldbg dgBo bsds@om  3035%L, 100
Ldby IgBo bodo@om  1020%L, boeom 200 Ldbg dgdo bods@oo  dbe-
wemE 23%L. o gggee gbgmmgmosh bodms®ddo @odpgbody mmgs ©o-
033003905  omgeol  Lodspeols oo bads@om. by dogom0mow,
3obgaMaby 195960 FY. bsdmoddo mmbyxg® ogm obgmo omgs, Ao
omgmol bogodols Lodsmeols bodo@ds gowosdo®mds 140 13L; @ofoby
197576 {§. bodmo@do 120 bdby dgBo mmgeols Loggs@ol Lods@enols bo-
do@o Lodyxg® omobodbs. dngar Loggargg Ggdodm@osby spyomol so-
bomyg@g®o bodspmmol ds@gdsbmsb gohmsp mmgmol Logs@®osh pmgms
509600l 3obmbbmdogdo bOWs s@0bodbgds. bwgol mbowsb 100
dbg pods Jpgdodyg Ggaodmmnstby mmgmol bogo®osh pmgms Lsdy-
sEm HomEgbmds s®ols 520, 100 dwsb 500 ddwg 2050, 500 dwsb 1000
ddg  5080. mmgeol Logs®osh Egms ds@gdols gg@Eogomy@o a@s-
©096@0 ymggee 100 by o@ob 1213 eg. Lsggarggo Goombols 3o 39y
Lodgogmdmosh @gaombgddo, gbgmmgamosh bodms®@o, mmgano 57 gy
©93L. slig, dogoemoms, 30Lgo@oby 196364 (F. bodwomdo 10 LbIby Ig-
Ao Lodspeol mmgeo opm 183 weg, 100 Ldby dgio 136 ©mg, 200
Ldby dgdo 109 ©mg, 300 LIbg IgBo 78 wwg, 400 LIbg dgHo 59
g, 500 LIby dgBo 21 weg, bogom 600 Ldby Jgdo 1 .
9bgnmgmosh Go0mbl  ggog00 2obloggm@gdom  gbgmmgmosbo
500601 s@IMLogengmomn Bpgds®y olisgargm LoJs®mggarml @ g@o-

191



30Ra6MKRMd0s - HYDROLOGY - rTMAPONOrna

BM@0s, oby slogmgm LoJo@mgganml 9dg@dgbo bofogo, @Gmdgaog
dmoEogl jmmbymols wod@mdols swdmbsgangm bofoel s dpobsdgg-
b0l gbay@ol, bmdbol, @ombol, Lyxlbol >ybgdols dmosh bofoml, op-
Ggmgg 3. ss@olfymol s7gbol smdmlogmmgm bsFoel.

9bgmmgmosh Gsombdo dJnbymo dgomo bogrgdgdols Momwgbmds
3 909mol sbsgagmosh s@dmbsgamgmolsggh dogo bwgol gogeng-
boli dgdEomgdols aodm; dolbo @omegbmds Ygos@gdom bogegdos hs3g-
Boge Aga0mbgddo (pobsdggdols gbyyn@ol, Mombol, sdo@olifymobls ©s
om0 dmogo®o dgbsgogdols Lomsgggdo d0dpgdsdyg Ggtodmmoom), Go3
MOMYAH58000 S0l gob3oMmmbydgao.

9bgmmgmosh @Gsombdo dgoto bogngdgdol Lodgomm Lgbmbydo
HomEgbmds 0i3gengds 32 3dob (boMogsgeo) 726 33y (dobdomm);
3900030 gM0 aGo0gbGo gmggee 100 dbg dgowygbl 4045 83L. dgsdo
bogngdgool doJlodogry@mo Mompgbmds o@gagds 285 8dwsb 1197 33wy
(pMoogb®o 6070 33), bomgrm dobodsgydo Gompgbmds 36 ddwsb 300
39309 (yMopogb@o 1520 d9).

9bgmmgmosbo Gsombols HgBodmos, asblsgym@gdon gbgmmg-
@oob G50mbmob dgodgdom, YBO®m sIn@gdgmos dogo bmgologsb
s, dM0yo, bmgol bm@om Jsg@ol Foligdobogebsi, s80@md, of mmg-
ol bogo®mols Lodos@eng gx3dm bogemgdos. mmgemol Loggs@ols 3sJlbods-
g0 Lodomang oigangds 111 bdesh (Jgmeobo) 580 Lddwg (dobdomm),
Lodygogm Lodomang 32 Ldwsb 300 Iy, bomenm Jobodsgny®o Lodowm-
g 6006 115 1ddpg. mmgeol Logsmols dsJlodsgny@o Lodsweols do-
B9o0L 3gH Ao Ym0 aMo0gbGo gmggan 100 3bg aoblogym@gdon ©o-
©o> (4045 13d) bemgol mbowsb 300400 ¥y, YuG® domers ols dzo@-
g0 s dgoagbl 2025 LAL. mmgmols Logs@ol Lsdgogmm Lodsmeols
358900l ggOBogom Yo a@MspogbBo @odsmdmosh (300 dbg odans, ©s
Lodygeomdmosh (10001100 3bg Jomens) bmbgddo dgos@mgdom owos s
dgoagbls 2025 LIL, mmgmol bogs@ol dJobods@ay@o bodsaols do@g-
b0l 39@@F0go@ Mo adoogb@o 1500 dbgy odens dwgds®yg BgMoBmaos-
bg 35 LIL Ygoygbl, bommm yRGM Jspams  degdsdyg BgHodrm@osby
1520 1,3L.

9bgmmgeosbo  @sombol 3o g9y G930mbgdTo, dspseomae,
d. gbaydobs o dp. @ombol o9bgdol Ygwodgdom bhogg@og bofo-
@q6do, 3oblobegdgm sdLmey@yd Lodswegqgdl dmdol dpgdsdyg Bg-
A0BM@05byg, megeol Logsdol doJbodogy®o Lodowanyg syogol bo-
dopanols o@gdolimsb ghmep g0 o0 0bAEYds, oMedg e gdyemdl;
nmgaols  Logo®ols  doJbodogy@o  Lodsweng, de.  gbaydol  >ybdo
bwgol wmbowsb 1200 3%y oym 516 13 (@obodyms), 1270 by 421 LI
(d9hm), 1441 by 298 13 (Igb@os), bmerm dw. Gombol >ybdo 544 by
154 13 (sddGmeoy@o), 788 by 127 LI (mbo); m@ogg dwobsdols >yb-

192



30Ra6MKRMd0s - HYDROLOGY - rTMAPONOrna

‘do, 9gGm domars dpgdedy Hghodm@osbyg, mmgmol bogadol dsjlods-
@0 Lbods@eng spaomol sdbm@ygdydo bodspanol ds@gdslmsb ga-
0o 0bMEgds. S@bodbymo dpamds@mgmds Ao5b30®Mmdgdymos MMMy @s-
gool gogengbom, 3g®dme, gadobol, Lgsbgmol, @ghbydols s @okols
Jagdol  bgdmJdgogdom, @mdagdoi s@bodbymo  obgool  goblsb-
mghge bofoedo byganls ¢deosh bwgol bm@om Jog@ols dobgdols -
90O IO ISEOR O3B (3YL JOob.

9bgmmgmosh Gsombdo owos mmgaols Logs@ol Lods@enols
bodo@o, Mmam® i3 gohmo mmgobogol, ol EEgmsdgdo. ghHmo mmgol
oAb dobygmo nmgmmol Logs®ol dsjlbodsgy@ds bodo@ds Jymsolido
‘Ygogobs 111 13 (27.12.1988 . 5011989 §), YogsDo 228 153 (312.02.1959
V), byeem@o 227 13 (25.12.1988 §. 6.01.1989 §), ergdompgdo 333 1
(20.12.1986 §. 10.01.1987 §.), 6obdscmdo 314 153 (31.01.11.02.1985 §.). mmg-
ol bLogga@ol Lods@enol pegwsdyg@o doflodsagdo bods@o Jymsolido
ogem 65 13 (45011989 §.), Jogsdo 72 13 (12.01.1989 §.), byermTo 96 13
(23.03.1975  §.), ergdodgdo 166 13 (1314.011976 §.), dsbds@mdo 139
Ld (67.01.1950 §.).

9bgmmgmosbo Gsombo ghmo mmgol @Ml dnbygmo mmgeols
Logomols Lodo@aol bods@ol oo 3goegdsmdomn bolbosmegds. o]
o> mmgol bags®ol bods@enols 360dgbganmgsbo bods@ol gobdgm-
BoEMds. 0mgol 3obdgm@smds mmgmol Loggs®ol Lodsmeols 30 Ldby
3980 bsdosBom dgoygbl yggms dgdmbggggool 2530%L, 50 LIbg Ig@o
bodo@doo  2025%L, 100 Ldbg IgBo bods@oo  1015%L, bmenem 200 Ldby
3980 bods@oo  dbmmme 12%L. Gogggee gbgmmgmosh bodmnmgddo
53gb0dg 0mgs 5033003905 mmgeol Logs®ol Lods@enol wowo bo-
do@om. sbg dspomomsw, dobdodmmdo 196768 (. bodmod@To mmnbyxgm
04 obgmo mmgs, GmEs mmgaols bogs@ols Lodsmaols bsdo@ds go@os-
do@ds 100 1AL, bogm 196465 (F. bsdwodPo Lodo mmgol @Ml mmg-
@ol bogodol Lodoeols bods@do dgdo ogem 140 Ldbg; @gosdgdo
195354 §§. bodmodTo Lodxg® ogm oligmo mmgs, Gm@Es omgmol boggs-
@0l Lodomaol bodo@dds 107 LIL powoskodds.

9bgmmgeosbo @sombol dmger Ggdo@dm@osby, saools sdlm-
@9dg@0 Lodseol do@dgdolomsb gomsw, syomo o3l mmgeol Lo-
RQoM05b PEYMS AomMEgbmdoli 3obmbbmdogd bOPLSL. mmgmol bogs®o-
ob wEgms Logomm Gomgbmds oizgengds 150sb (Jymoobo) 189 dwg
(35bdo®m); mmgeoli Logs®osh mgms Gomwgbmdols do@gdols gg@@ogs-
@G0 a0ogbBo ymggen 100 3bg 1011os. 3oen3g9ee gbgmmgmosh bod-
0no®do  Loggamgggo Go0mbols do@smdmosh  bmbsdo mmgaro 78 mgg
©93L-

Lo dgogmnmgaosh  Go0mbls  ¢g3og0s  sdmbsgmgmn  bsdo@mgyg-
@ebl  sbsgmgmo bsfomo, o569 gbgmgmamosbo  Gsombols dodwgdomyg

193



30Ra6MKRMd0s - HYDROLOGY - rTMAPONOrna

BIN0GMA0s ©s dmoizegl dr. 3@ gMobs s dobo dgbsgogdol ogbgdls
do. goEbmgoligmobs ©s dp. s@opagol dglo®msggdl dm@ol >3 m@o
doobo@mols 57bgdol bomgmom. ol dgoodigdbom gof@ms Lsdbdgmn be-
Yo do, boem hdpommgn bofoa@o (goggolombol dmsgodo  Jgoobs
s dolo 3obdBMgdgool BgmEmdgdo) YBO®m asbog@os.

Lodgogmmmnmgeosbo @sombol Ggmo@m@ools wsbsgargmn bofogn-
g obgg 0a®dbmds bpgol bm@om Jogdol dsbgdols paogargbs s dom
dog® o@ol a08mfggneo dgodo boangdgdols s mmgaols dgos@gdom
oo Logbgg. dgo@o bogngdgdol Lsdygsmm Lgbmby®o Gompgbmds oc-
gemgds 94 3desb (bmdxmdo) 680 3wy (xg@ol goge@gboano); dgs@o
bogngdgool dsBgdol gg@m@ogomydo adoogbdo gmgger 100 by 3540
9L Jgoagbl. dgoto bogngdgdols dsjlodsgnyg@o Lgbmbydo Gomwgbmds
033 gds 146 33psb 1396 333y (pMowogb@o 7580 83), bmenm dobods-
@y@0 bybmbydo @ompgbmds 41 ddpsb 424 933y (aGoogbBo 2025
d9).

Lodgogmmmnmgenosh Goombdo mmgaol Logs@ols dsJlodsgnydo,
Lodygo@m ©s dobodogny@o Lodomang s bods@enols ds@gool ggm@ogo-
YO0 3MoE0gb@o  saomols sdlmegBgdo  Lodomaols do@gdslmsb
9gOmoE  3obmbbmdogmom 0bGEgds. mmgmol  Lagemols dsjlodsgny@o
Lodomerg o@gmgds 74 Ldwsb (am@o) 455 Lddwyg (xgdol gwge@gbo-
@0), Lodgomm Lodomeang 23 Ldwpsb 232 133wy, beeom dobodsgny®o
Lbods@eng Owsb 138 1ddwyg. bwgol mbowsb 12501350 by ©sdens dwg-
3509 BgM0BmMM0sby mmgmols Logs®ol dodlodsgnyy@o Lodsmeools do@g-
b0l ggdBogoy®o 3@seogb@o gmgger 100 dbg s@ol 1015 13, Lodyge-
e Lodomaols g9@@ogomydo adowogbdo 510 13, bmenm dobodsgoy-
6o Lodswenol 5 Lbdby bogemgdo. bogol wmbowsb 12501350 by ds@ens
dgdsMg Agmodm@mosby mmgamol bogodol doJlodsgygdo Lodsmeols
390(H 0o gM0 aMoogbBo ool 2025 1d, Lsdygsemm Lodseols g@s@o-
96@o 1015 13, boam dobodsgnydo Lodsweol a®epogbdo 510 Ld.

Lodgommnmgeosh Gs0mbdo bogdome ©owos mmgmols Loge-
@0l Lodomaol bodo@o, GmamA3 gemo mnmgol aml, oly wmymsdgdo.
9000 0mgol PAHML dolbymo mmgmol Logs®ol dolodseygdds bodsd-
ds> gm@ddo  Jgopaobs 74 LI (311.02.1976 §), dmexmddo 85 19
(2528.11.1964 §.), bobgo@do 95 13 (22.013.02.1988 §.), gslebsy@do 107
L3 (1319011976 §.), os@olobm@o 151 13 (28.019.02.1956 §.), «xgcol
Fogmm@gboanbg 205 13 (S51LOLI98T7 §.), mmgmol Logs@oli wegmsdyg®o
doJbodsgg@o bsdo@do go®do oym 46 LI (1011.02.1976 §. ), dedxmddo
43 13 (2728.11.1964 §.), bobgsgdo 58 LI (34.12.1967 §.), golobsy®do
70 3 (12.01.1942 §.), ds@obobm@o 63 1 (15.03.1983 §.), xgdol ywge@g-
boaobg 121 13 (1718.01.1968 §.).

194



30Ra6MKRMd0s - HYDROLOGY - rTMAPONOrna

Lodgommmnmgeosh @sombdo gomo mmgol @AMl mmgemols Lo-
go@ol Lodsmaols oo bsds@ols gobdgmmsmmds gbgmmgeosh @somb-
mob Ygestgdom bogemgdos. mmggdol asobdgmmsmmds mmgmol Loge-
@0l Lodogmeanols 30 bdby dgBo bodo@om Fgopagbl yggems dgdmbggggdols
1520%0L, 50 Ldbg dgdo bsds@om 1015%0, 50 Ldbg dg@do bosds@om
10%%bg bogangdl, bmgrm 100 3%y dg@o bodoGom  1%Dbg bogargdls.

Lodgommmnmgemosh @sombdo o jgge gbgomgeosh bsdmem-
‘do M0dgbody mmgs 503300398 mmgeol Loggs®ol 360dgbgenmgsabo
bodo@om. do@obabm@o 198687 §F. bodmoddo Lodxgd ogm olgmo mmgs,
OmEs mmgaols Logs@ol bodo@ds ao@sskomds 44 1al. 198687 §F. bod-
momdo xghol gogemBgboaby gJgbxg® 3Jmbps swyogmo mmgsl, G®-
3> mmg@ol bogodol bads@o dg@o ogm 44 1dbg, boem Lodyxgd 3o
bodo@o swgds@gdmes 145 AL, Loggenggo Goombols dmgen Gg@odmcos-
by segool sdlmeygdgdo Lodsmeols 3o@gdslmeb ghmse mmgaols -
Loggomoob @Egms Lodygomm GomEgbmds 0bMEgds 34 Eowsb (ameo)

218 pwgdeg (xgmol gegem@gboao); mmgmol Logo®mosh p@gms 3o@g-
b0l 39MB0goM0 a@sosbBo ymggen 100 3bg 89 gl dgomagbl.

3300 gmmgmosh Gsombl ggog0s Ladygsmmmgenosbo Goombols
>mdmlsgmmgmo bofoao, oby Lodo@mggerml Fgdodm@ool hdwogmswm-
dobogengmo, s@dmbsgamgmo s  LodbGgmemdmbsgemgmo  Ggaombgdo.
3ot gmmgmosbo Gsombo, doGomsese, dmoEsgl dpobs®ggdol mgdaols,
absl, sMEybol o obpol gmolyl o9bgdol Lodgogmm ©s oo dmosh
bDmbgdl, 0m@ols >9xboli sdodmosh bmbsl, sa®gmgg dwobs@ggdols
> obbols, sgagmol, Joob®sdol s gomagbols sybgdl.

3300 gmmgmosh Goombdo dgsmo bsgngdgdols Lodgogmm Lgbmbey-
0 OomEgbmds 77 38sb (dsbolo) 263 333wy (Goombmggs) 0(33e0gds;
dgom0 bogngdgdol do@gdols g9@m@Bogomgdo adoogbdo gmgger 100 3y
2025 1AL dgoygbl. dgomo bogngdgdol BoJlbodsgy@o @Gosmpgbmds oc-
ge0gds 143 3dsb 453 933y (p®owogbBo 3540 3d), bomeom dobodsgrydo
HomEgbmds 36 3dpsb 165 333wy (yMoogb@o 1520 39).

d30090mM3@056 @s0mbdo slogmgmols bm@Gom 3dogdol dolgdo
390 om{g396, @03 25b8300™gdl  Jmbygao dgoto bogngdgdols  ©o
0emgeol 33005 GomEgbmdsl. d30@gmmgmosh @sombdo mmgeols Le-
go®ol doJbodsaydo Lodswang syomol sdlm@ydg@ Lodswaols do-
Bgosbmab gohme 3obmbbmdogdow 0b@gds 35 Ldwsb (do@mbgyano) 147
133y (AoEombmggys); o mmgmol bogsmol dsJlodsgnygdo Lods@anols
353900l 3gd @00 a@o©09b@0 ymggen 100 3bg 310 LIL oy gbl.
0nmgmol Logs®ol bodgomm Lodspang o3gegds 11 Ldwsb 40 1ddgwy,
bogem dobodsgoy@o Lodowag Owsb 10 Lddwg. sds@dmosh ©s Lsdiy-
>@mdmoob bmbgddo mmgeols boga®ol Lodygomm s dobodsgma@o bo-
domaols ds@gdols gg@@ogomy@o g@oEogbBo dogosh d3odgs ©s ym-

195



30Ra6MKRMd0s - HYDROLOGY - rTMAPONOrna

g9en 100 3%y 12 1AL o 1 Ldby bogemgdls dgoygbl, dgbsdsdoloe. o-
@@ dmoob bmbsdo mmgmols Logodol Lodgogrm s dobodsgny@o bo-
domarols ds5Bgds syomols sdbmaydy@o Lods@eols bOsbmsb g&-
moE Jgesmgdbom YRMM ©owos s ymggen 100 3bg 23 LIl dgoygbl.
d00gmmgmosh @sombdo dzomgs mmgaol Lagsdols Lodow-
ol bodos@o, GmamAE gohmo mmgol ©Aml, oly egwsdgdo. g@mo
omgol eOmb Jobymo mmgmols bLogs®ol Lods@enol doJlodsgny@ds
bodo@ds do@bgyardo dgoyobs 35 LI (711.02.1976 §.), Logotigxmdo 45
13 (2628.02.1962 §.), wdsboldo 48 13 (1315.02.1984 §.), (oengodo 58 13
(811.03.1970 §.), gobdgydo 95 13 (810.12.1956 §.), mBsgomdo 97 13
(510.01.1987 §.). mmgeol Logs@ol doflodsgydo egmsdy@o bods@o
dombggendo oym 22 13 (89.03.1979 §.), Logodgxmdo 29 13 (1314.02.1984
V), ©dsboldo 47 13 (1314.02.1984 §.), Jogngodo 36 13 (1011.03.1965 §.),
gobdgydo 65 3 (34.02.1987 §. ), mdsgmdo 60 3 (1718.01.1976 §.).

300 gmmgmosh @sombdo gohmo mmgol @AMl dnbymo mmg-
ol Loggs®ol Lods@enol bsdos@o o s®ol owo. o] mmgol LsgHhom
BomEgbmdol 90% by dgBo bolosmpgds mmgemol Logodol 30 Ldby
bogergdo bodo@om. mmgols aobdgm@omds mmgmols Logomols Lodowm-
ol 30 bdbg dgdo bsdsBom gopagbl yggems mmgol 10%bg bsgangol,
50 LIdy IgBo bods@oom  5%bg bogargdl, bmeom 100 Ldbg dg@o bodo-
Bom  1%bg bsjemgdl. 3zoMmgmmgmosh Goombdo asblsgym@gdon gb-
300mgeosh bsdwtgddoi 4o ghmo mmgol wAmL Jmbymo mmgmols bo-
go®ol Lodo@enol bsds@o bogengdos 100115 dby.

3300 gmmgmosh Msombdo, o gy dgosdgoom gbgmmgmosh
bodmo@Posz go dbowmme ghobyar b mOxgh ©S0330M3905 MMy
onmgeol bogo@ols Log@dbmdo bods@om; domomdmosh bmbsdo dpgdomy
3gb@sFgodmTo 198990 (. bodmoddo mdxgd ogm 0mgs, GmEs 0mg-
ol bogo@ol Lodgogmm bsdo@ds gomoskotods 69 Lal.

d30090mgmo0sbo @sombols Jmge FgBodmosby swyomol oo-
bomyg@ o bodspammol do@gdsbmsb gohmsp nmgmol Logs@®osh pmgms
omEgbmdol  3obmbbmdogdo  beaws  dgodhbggs.  mmgmols  Logs®osh
Egms Lodygserm @omgbmds ogangds 17056 (Jo®dbgyero) 153 wwgd-
©g (Mopombmggys), mmgmol Logs®osh mgms bodgogmm @omwgbmdols
353900l 39@B0gom Mo aGoogb@o 3o, ymgger 1000 by 89 wgs.

nmgaols Loggo®ols doJbodogy@o, Lodgsmm ©s dobodsgnydo
Lodomaol saomol sdbmeny@ydo bodsmanol dobgogom geroggdols
305503950l ©> 30glmdgHOgmo @yzol 2odmygbgdbom yodmgemgbognos
nmgaols bogomol Lodsmeol gaomgdols ms30lgdydgds LoJo®mgy-
@bl Ggeodm@osby s dgoagboamos dgbsdsdolo @yzg9d0.

9bgomgaosh bodms®do LsJodmggemmlb Gg@modmmools dmenosbo
BoOMmdol 123%bDg omganols Logs®ol dsJbodsayg@o Lodswmeng smgdes-

196



30Ra6MKRMd0s - HYDROLOGY - rTMAPONOrna

Bgd> 400 1AL (3b@.1), bognm 8 @sombol 3o 39 Ggaombgddo swo-
Fagl 490615 LAL; mmgeols Logs®ol dsJlodsgny@ds Lodowengd ol gs-
Aoy dgoea0bs 615 13 (29.01.1964 §.), oobdodmPo 580 LI (12.03.1959 )
s 578 (3.02.1989 ), @osbodyasdo 516 3 (3112.1986 §.), @ofsby 490
13 (9.02.1976 §.). @s0mbl, Lowsi mmgemol Lagomols dslodsgnydo Lo-
domang s@gdo@gos 400 AL, goblsgym@gdomn wowo @g@Modm@os 35300
dobomggdols bbogol, gmem@ol, gbay®ol o sks@olfyaols s9bgddo,
d6093bgarmgsbo FgBodmaos 3. Gombobs s de. Lyglol oygbgddo,
bogom 3oty Ggtodmeos  Jpobsdggdol  gosbgol,  Jlbobs (o
>M5y30L o9 goddo.

gbdogno 1 ommgaol  Logs@ol  dsJbodsgny@o,  Lodgogmm  ©s
dobodogny@o Lodomenggdols gobofogmgds LoJo@mgganml @g@odm@osby

3> Jlbodsgnado Lo dgogoem dobodogydo
s | 4 A S| E
g ) )
& £% | = 8] £% | = “4T | £% | ®
Z € 2 € 2 €
c z < Z < &
=3 g2 > g =t e

< 100 19550 279 < 50 31110 43.0 < 30 | 46920 | 67.0
100200 21510 30.7 | 50100 18530 26.5 3060 9200 132
200300 11540 16.5 | 100150 8600 123 6090 7230 10.3
300400 8800 126 | 150200 | 6580 94 > 90 6650 9.5
> 400 8600 123 | > 200 6180 8.8

H50mbl ologemgm  Lodo®mggerm@o, doMomswsw, 935300 bodgognma-
00ob o Fo@os@dmosh bmbsdo pgdedyg Bg@moGm@os, bomgm smdmbsg-
g boJo@mggemdo  dbm@me ds@emdmosh bmbsdo dpgdsdg Bgdo-
BM@0s.  goggobomboli Jmsgoto Jgool wobsgmgmo s (39b@®sy®o
bofogols ©o dobo Lodbdgmo aobdGmgdgdol, dglbgmol, Dogdgmobs
s >®Losbol Jgwgdol Lodgomdmosh bmbsdo dpgosty ggdomdgdols,
3309089 3o845b0mbols Jmsgodo Jgool swdmbsgengmo bofomols ws do-
Lo 20bd@mgogool, m@osagmol, xsgobgmol, Lsdlbo@olb Jgwgdols do-
@o@dmoob bmbsdo pgoomyg RgOmdgdols 9dgdglbo bofomo ggogos
500690, bowoi mmgeol bags@ol doJlodognygdo  Lodomeang dgog-
396 300400 LIL  (LoJodmggeml  do@osbo  go@mmdols 12,6%) ©s
200300 1AL (16,5%). goblsgnmegdom wowo @ghodmaos (bsfs@mggmmls
doaosbo godmmnmdols 30,7%) 935300 Mo0mbl, Losi mmgmol Lags@ols
3oJLodoga@o Lodowang s@ol 100200 1. gl @sombo Imoegh jmenbg-
0ol sdgrmdls s dol Jodpgdedy odsedmosh s s@dmbsgegen Lo-
JoOmgganml Lodgogmmdmosh bmbgddo dpgdsdy GgHodm@osl. sdm-
Logengm bodo@mggarml ©ods@dmosh bmbsdo dwgdsdg @g@hodmmosby
dogosbo ©s Lodysmmdmosh bmbsdo dpgdsdyg Ggtodmeools 360d-

197



30Ra6MKRMd0s - HYDROLOGY - rTMAPONOrna

gbgemmgeb bsfombg mmgemol Loggodol dsdlodsgnyg@o Lodomang bsj-
ggdos 100 5dbg; memgamol Logomols sligmo Lodsweng ©sdsboliosmgdyg-
oo boJo@mmggenml dmgosbo godmmdol 27,9%Lomgols.

onmgmols bogesmby ©o3g003900L  dMogogFanosbo  dologngdols
obo@obds ag0bggbs, G®I LsoJomggarml Gg@o@m@ools 43% gdodsgls
B50mbl, Lowsi omgmmol Logs®ol Lodgomem Lodosmeang bsgengdos 50
Ldby. >@bodbyan  @o0mbl  obsgmmgm  Lsdo®mggermdo, doGomspasg,
935300 brgol mboesbh 200 Ibg ©sdas dgdsdg GgMoFm@0s, S@Im-
Logangom Lododmggeml hdwommgmn s os@dmbogagom bsfomdo  o-
do@dmosbo bmbs, boaem Lsdbégm bofomdo  Lodgsgmdmosbo bmbols
36093bgemgobo  bofoeoi. @olsgmgom  LoJo@mgganml  sdsgdmosbo
bmbs, swdmbsgamgm Lsds@mggmml hOommmgmo bofomols Lsdygsgnmd-
®osbo bmbs s Lodb@gmo bofogols Lsdygsemdmosbo bmbols bsfogeno
s domomdmosbo bmbs {30805 Mo0mbgdl, Lowsi mmgmol Logomols
Lodygo@m Lodomang dgoagbl 50100 ws 100150 LAl; @sombgdo dglods-
dobo dmoeggh LoJodmggenml Bmeosbo godmmdols 26,5 s 12,3%0.
slogemgm  bodo@mggeml Lodgommdmosbo s dowsemdmosbo bmbgdo
(308335Lombols s dobo LasdbGgm gobdBmgdgdols, sp@mgmgg dglbgmols,
dogdgmols wo o@bosbols Jgogdol ggMmomdgdo), smdmlogmmgm goggolio-
mbol wobsgamgmo bsfoemols s dolo aobd@mgdgool dsmsgdmosbo
B9HOMIGE0 35305 Mo0mbgol, Losiz mmgmol Logomols Lodswmeng dg-
o>agbl 150200 AL o6 swgds@gos 200 LAL; dom gdodogom LoJodmgg-
el dogosbo go@mmdol 94 s 8,8%, dgbsdsdobse. 200 Ldbg Ig@o
omgeol bogodols bodgogm  Lodomanols dJmbg @sombols (3o 399
69300696do  (dobdodm, 30lLgoMs) mmgmols Logodols Lsdygsem  d@e-
goeeoydo Lodomeng om{ggl 300 344 1LaL.

LoJo®mggeml Gg@odm@ool dmgosbo godmmbol 9,5% by mmg-
ol Loggo@ol Lodomang ymggenYemoyg@o smgds@gds 90 AL, by of
0nmgmol bago@ols dobodsgnyg@o bodsweng dg@os 90 Ldby (3be@. 1). I
500bol  om3gygm  @gaombgddo  (egdodEyg, AYLey@o, dobdo®m,
%300l gogm@Ggbogo, Gobgods) mmgmols Logs®ol dobodsgnyg®o  Lo-
doearg omfggl 100145 1AL; Goombo wobsgamgm LoJs@mggermTdo 8mo-
(3530, doGomose, LsIyPoemBmosh s oo dwosh bmbgol, bmeom
>mdmlsgmmgm Lodotmggerml hOwommgm bsfoem@o  owsm8mosh bm-
bol. wobisgamgm LoJo@mggenml Lodys@mdmosbo, s@dmlsgmgom bsdse-
0g9e0ml hOogmgmo bsfogols Lodgogrm ©s doomdmosbo ©s bsd-
bagmo bofomol domos@dmosbo bmbgodols ¥dg@glo bsfoemo 935500 @s0-
mbgol, Losi mmgmol Logs@ols dobodsgry@o Lodsmearg s@ol 3060 ©s
6090 U13d; Goombgdo Yglododobo@ dmo3Eeggh Loo@mggeml dmaosbo
QoAb 13 s 10,3%L. Loommgganml @g@odmmool ¢dgdglbo bofo-
@o (do@osbo godmmdols 67%) gdodogl Goombl, bowsi mmgmols bo-

198



30Ra6MKRMd0s - HYDROLOGY - rTMAPONOrna

go@ol dobodognyg@o Lodomang bogengdos 30 dbg. Gsombo @sbsgagm
Lo JodmggenmPo, dodomopse dmoiogh begol @mbowsb 8001000 dby
oS dgdodyg GgMoGm@osl, bomwmmm sedmbsgmgm  Lsds®mggenrmdo
OMAMA(3 oS dm0sh, sliggg Lodgommdmosh bmbgdl.

ROBIHOGIHS REFERENCES JIMTEPATYPA

1. AonymenumBmin KJI.Kangann JILA.,CanykBamze M.E. Tpyast 3axkHUI'MU, Bbim.
68/74, JI.'unpomereonsnar,1979,c.94105.

2. lanmuaamBumu JIK. CHeXHbII NOKPOB M €ro pacmpoCTpaHEHHE Ha TEPUTOPHU
I'pysun. B kH.Hekotoprle Bompockl (Gu3UKH aTMoc(epHBIX —mporieccoB.H3Bo
"Mennuepeba", Tommucu,1974,c.7590.

3. CanyxBam3ze M.E. Tpyner 3axHUMW,Bem.77/83,J1.'uapomereonsnar, 1982, c.6872.

4. Caauuuase I''T., A0 myenumBmINn KJI. ,Kanganu JLA . IlanuHanmsum
JLK.,CanykBanze M.E. lomas B.III. Martepuaist [JIALAOJIOTUYECKUX
uccaeaoBanmii. Ne66,M.,1986,c.6065.

5. CopaBounuk mno kiauMaty CCCP.Brem.14.BnaxxHOCTh BO3ayXa, aTrMocgepHbIe
OCaIKH,CHeXHbIH 1mOoKpoB. JL.,['mapomereonsnar,1970.426c.

6. Ilomas B.II. Tpymer 3akHUI' MU, Bein.68(74),J1. . 'unpomereonsnar, 1979, c.4856.

903 551.578.46

LoJs@mggmel BgeoGm@Gool ©s@0mbgds mmgmosbmdol dobgogom.

/g Joam@sbo, d.bsanydgsdy/. 3dol dOmdsms j@gdgeo. — 2001. — @. 106.

—23188-201. —Jodim;  Ggb. Jodm.,0bya.,@qb.
dgodo  bogngdgdols o  mmgamol  Logsmols  dsboliosmgdagdby

398 9mamemyoyg®o  bopaydgdols d@sgomFaosbo ©sggodmggdols dmbe-

(399900l obogobol Logydgganby, dgbdgemgdgemos Loo@mggaml @g-

oGO0l oMS0mbgds mmgmosbmdols dobgogom. sdmymegomos ob-

Loggodgdom gbgmmgaosbo, Lsdygsmmmmgmosbo s dEoMgmnmgaosbo

M50mbgdo. mommgymo  @sombobsmgols godmgam gbognos  saomols vo-

bo@agdg®  bodspagbmseb  dgodo  bogngdgool  Gompgbmools @

onmgmol bogo@ols  bodspenol  sdmgogdygamgds s  dgopgboeos

‘dgbodsdolio gob@magdgdo.

3odmgan gbogmos  mommgye  Gsombdo  dgodo  bogngdgdols s
onmgmol Logs®ol  doboslbosmgdagdol msegolgdy®gdsbo. wowagbogos

Lododmggeml  Bghodm@osby mmgaols Logs@ols dsbodsanydo, Lo-

Ygomem o dobodsgnydo  Lodspenol  genomgdols  3obmbbmdogdgds.

3be.1Leod.osb.6.

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['py3uu mo cHexknoctu. /Kammanm JI. A.,
CanykBamze M.E/ C6. TpymoB Uncturyra ruppomereoponorunn AH I'pysmm. —
2001. — 1.106. — c.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.

BrisiBiieHBI 0COOEHHOCTH XapaKTEPUCTHK TBEPIBIX OCAJKOB M CHEXHOTO
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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