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In this issue texts of papers presented at the 58-th May scientific session of the Institute of
Hydrometeorology are offered, dedicated to the pressing problems of Hydrometeorology and
Ecology. Relevant papers are given according to the following scientific directions: Meteorology,
Climatology, Agrometeorology, Hydrology, Climate Change, Environmental Pollution.

In the end of the volume obituaries are presented on the honored staff members of the
Institute: G.Khmaladze, 1.Kherkheulidze, I.Khvaratskhelia, L.Kaldani, G.Robitashvili, G.Arveladze.

The volume is intended for experts working in different branches of geophisical, geo-
graphical end ecological sciences, magistrates and doctorates.

B nHacrosmmii cOOpHHMK BKIIFOUEHBI TEKCTHI JOKIAJIOB, 3aCAyHMIAaHHBIX Ha 58-0i MaucKoi
HayyHoW ceccuum WMHctutryra I'mapomereoposnoruu, MOCBAIIEHHOW aKTyaJbHBIM MPOOJIEeMBbI
TUAPOMETEOPOJIOTUN U 3KOJOTMH. COOTBETCTBYIOIIME CTAThbU JaHbl MO CIEAYIOUIUM Hay4YHBIM
HalpaBJICHUSAM: METEOPOJIOTHsl, KIUMATOJIOTUs, arpoOMETEOPOJIOTUs, THUIPOJIOTUS, H3MEHEHUE
KJINMATa, 3arpsA3HEHHUE IPUPOIHON CPEBI.

B koHme cOopHuKa TIpeACTaBICHbI BOCIOMHHAHUS O 3aCIyKEHHBIX COTPYIHUKaX
uncturyta: [.H.Xmananze, MN.U. Xepxeynunze, U.0. Kpapanxenus, JI,A. Kanganu, I'.I'. Po6u-
tamBwiH, I',A. ApBenanse.

COopHuK mpeAHa3HauYeH IS YYEHBIX M CIENHAINCTOB, PabOTaloIIMX B Pa3IUYHBIX
obnactsax reodusMyecKux, TreorpauuecKux ¢ OSKOJOTHUYECKHUX HAyK, MaruCTpaHTOB W
JIOKTOPAHTOB.
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UDC 551.58 On Some Invariants of Forecasting Schemes
Taking Into Consideration Orography. /Z. Khvedelidze, T.
Davitashvili, N.Kutaladze, 1.Megrelidze, I. Samkharadze/

Transactions of the Georgian Institute of Hydrometeorology
of Georgia. — 2011, — V.116 — p.5-8 — Georg.: Summ. Georg.,
Eng., Russ.

While numerical prediction of meteorological fields
with account of orography, on bases of full system of hy-
drothermodynamic equations some invariants of numerical
scheme are proposed. These invariants give us possibility to
precise quality of numerical scheme and as well to use the
invariants as criteria of numerical schemes stability. For the
“Slow Modified” atmospheric processes regularity (con-
stancy) of these invariants in the permissible precision is
proved. Such kind mechanism gives us possibility to make
parameterization of different influence factors for regional
processes and to analyze climate circular changeability on the
background of modern climate warming process.

VIK 551.580 Hekoropsix MuBapuantax IIporaocrmde-
ckux Cxem ¢ Yuérom Oporpaguii. /3. Xsene-
manze, T.JJasuramsunu, H. Kyrananze,JI. Merpenuze, 1.Cam-
xapan3e./C6.Tpynos Uncruryra T'mapomereoponorun ['py-
3un.—2011,T.116,.¢.5-8-I'py3.,Pe3.Anri., Pyc.

B Hactosimelt paboTte MpeIoKeHHO HECKOJIIBKO WHBa-
PHAHTOB YHCIEHHBIX CX€M MPOTHO3a METEOPOIOTHYECKUX
3JIEMEUTOB ¢ y4ETOM oporpaduii Ha OCHOBE MOJHBIX YpaB-
HEHUH THUIPOTEPMOANHAMHMKH. ODTH MHBAPHAHTHI JAIOT BO3-
MOXKHOCTh HE TOJNBKO YTOYHUTH KAuecTBO IPOTHO3a, HO
TaKOKe HCIIOIB30BAaTh KaK KPUTEPHH YCTOMYMBOCTH YHCIICH-
HBIX ITIPOTHOCTHYECKHX CXeM. Tarke MOKa3aHHO IIOCTOSI-
HETBO NPHUBEACHHBIX HHBAPSIHTOB C JIOIYCTHMON TOYHOCTBIO,
JUISL TaK Ha3bIBaeMbIX «MeIIeHHO MEHSIOuXCs» atMocdep-
HBIX TIPOIECCOB. DTOT MEXaHH3M IO3BOJSIET MapaMeTpH3H-
pOBaTh BIUSIHUE PA3IWIHBIX (DAKTOPOB IUISI PETHOHANBHBIX
MPOIECCOB U MPOBOANTH AHAIH3 TOJOBOTO M3MEHEHUS KIH-
Mara Ha ()OoHa TT00ATBPHOTO KIMMATHIECKOBO ITOTETIICHHS.
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UDC 551. 583. High easterly winds at the Kolkhida Low-
land as an indicator of the impact of Siberian High on
the South Caucasus./B.Beritashvili, N.Kapanadze, 1.Cho-
govadze/ Transactions of the Georgian Institute of Hydro-
meteorology.-2011.-v 116.p.9-12-Georg;  Summ.  Georg;
Eng; Russ.

Cases of strong winds (V>20 m/s) at Kutaisi in December-
March during the period of 1946-2005 are analyzed. Mean
and maximum wind speeds are examined along with the re-
currence of windy days. A tendency towards the decrease of
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averaged maxima of wind velocity for the last 15 years is re-
vealed, as well as the decline in the mean velocity of high
winds. This tendency is being manifested since the beginning
of 1970-es. Any features in the variability of windy days are
not established.

YK 551 583 CunbHble BocTouHble BeTpbl Haa Koaxua-
CKOli HU3MEHHOCTbI0 KaK HHAMKATOp Bo3aeiictBusi Cu-
OMpPCKOro aHTHIMK/JI0HA Ha 3akaBka3be /bepuramsumm b.
1., Kananamze H.W., Yoroeamze U.B./ C6.Tpynos Uuctu-
tyra I'mapomereoponorun [pysmm. —2011.1.116.- ¢.9-12-
Pyc. Pes. I'py3., Auri., Pyc.

IIpoanammsupoBansl ciaydan cwibHBIX (V>20 M/c) BocTod-
HBIX BeTpoB B Kyraucu B mexkaOpe —maprte 3a mepuon 1946-
2005 rr. PaccMoTpeHsI cpeiHUE U MaKCUMAaJIbHBIE CKOPOCTH
BETpa M MOBTOPSAEMOCTb JHEM C 3TUMH BETpaMH. Y CTAaHOB-
JIeHa TEeHJCHINSA YMEHBIICHHS CPEAHUX MaKCHMyMOB CKOpO-
CTH BeTpa 3a MocieqHui 15-IeTHMIA epuo, a Takxke ocnad-
JICHHE CpEeIHHMX CKOpPOCTEil CWIIBHBIX BETPOB. YKa3aHHas
TEHACHLUS MposiBisercs HauuHast ¢ 1970-x ronos. B mosto-
psIeMOCTH JTHEH ¢ CHJIBHBIMH BETPaMU 3aKOHOMEPHOCTH He
YCTaHOBJICHO.
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G.Geladze, N.Begalishvili, T. Davitashvili
Hydrometeorologycal Institute of Georgian
UDC 551.51+551.521+551.57
THE NUMERICAL MODEL OF CLOUDS BY TAK-
ING INTO ACCOUNT OF ADDITIONAL MOMENTS
OF SOLAR RADIATION

Clouds physics as an indipendent domain was
formed in a second part of the last centure.lt was
caused by a rich multiformity of itself object (ther-
mohydrodynamics, water vapour phase transformation,
microphysics, electrical and magnetic fields, an artifi-
cial influense, an aerosolspreading, ecological prob-
lems, aviation meteorology, plane electrisa-
tion,atmospherical precipitations, an influence on bio-
logical objects and so on). If we discuss in planetar
scale, clouds and fogs are responsible for water and ra-
diation balance on earth. Let's remark that today,in an
artificial satellite epoch clouds and fogs are called as
cosmic objects and precipitations (rain, snow, hail) -
as hydrometeors. One of important trends of cloud
physics is an influence of a solar radiation on a devel-
opment of already existing clouds and fogs (later on all
told about clouds can logically attribute to fogs). When
solar rays fall on clouds, we have whole string of inter-
est phenomenons [1,2]:

a) cloud and cloudless environments of an atmosphere
are optical different properties having bodies, particu-
larly, a water and an ice being in clouds absorb a solar
spectr long-wave part on one order more than a water
vapour being in cloudless conditions; b) clouds water
drops also absorb "deep" an ultra-violet part of a spectr
( 8-12 micron ) which a cloudless atmosphere passes
without an obstacle; ¢) a water and an ice absorb spectr
is continuous and one of a water vapour is linear; d)
there is a long-wave radiation scatter on a cloud water
and an ice in that time when it is absence in a cloudless
atmosphere; e) there is a short-wave spectr absorbtion
on a clouds water is on several orders more than in a
cloudless environment;

f) the indicatrix of a light diffusion on water drops has
a brightly expressed strethed form.

Taking into account of these all factors signifi-
cantly complicates the problem of radiation transition
in a cloudy atmosphere.In particularly, there is a tem-
perature variation ( inversion ) on cloud and fog boun-
daries, especially, on upper and lower ones. It can be
both negative and positive.

At the given stage of our study we don't research a
mechanism of this inverse formation - we are only in-
teresting in an existence this fact taking into account of
which in certain approach will perfect , enrich our me-
soboundary layer of an atmosphere ( MBLA ) nu-
merical mode#

The inversion layer stretches about 100 meters
thickness inside and outside of cloud borders. We must
remark that it is more importance when we hawe nega-
tive temperature variation, that is the case of cooling
inversion process. As follows from aerometeorological
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experiments cooling is highly significantly, from 0
about to 15 grade C.

It is remarkably that as a plane fly is not secure in-
to clouds, because experimental researches of this do-
main significantly is backward from theoretical ones.
Naturally, this circumstance some more stipulates an
importance of mathematical simulation in considerab-
leproblem.

The above-mentioned temperature inversion, in
particularly, cooling process, causes an intensification
of MBLA thermohydrodynamics, an condensation of
water vapour, fast increasing of water mixture ratio(
sometimes about in 8 times ), creats favourable condi-
tions for forming of a squall phenomenon and abruptly
changes a form of clouds upper part because of a supe-
radiabatic temperature gradient. Thus this factor, that is
cooling, favours a self-preservation and self-develop-
ment of clouds. Therefore, in case clouds cooling is
more essential, than warming - at warming we haven't
got above-mentioned anomal phenomenons.

We work at a problem of a numerical simulation
of MBLA and developedclouds in it long ago. In our
models clouds mainly forms because of nonhomogene-
ous warming of a MBLA underlying surface (heat
'islands', breeze and mountain-valley circulations) [3-5].

Naturally, we can present for consideration the
above-mentioned (the temperature inversion)factor as a
volume thermal source. It has mainly ephemeral char-
acter incontrast with an underlying temperature - it
sometimes appears, sometimes disappears at all, ab-
ruptly changes in a time and a space. At simulating it
will be taken from an experimental data.

We must ramark that this temperature inversion
has a special meaning in case of fogs: it turns out there
is warming process at upper boundary of fogs and
cooling process at a lower boundary of one because of
different optical properties. As fogs are often forming
at an ordinary temperature inversion, therefore the
above-mentioned warming processwill promote an in-
tensification of an atmosphere inversion. In these cases
it is rise different kinds of smogs. Therefore the con-
sidered problem has also ecologically importance
meaning.

Let's remark once again, in case of clouds we have
both cooling and warming but more actual is cooling-
process.

We must also add that the considered problem is
similar to classic thermohydrodynamic ones about
warming or boiling from not lower but middle or upper
parts of a liquid [6]. There are some interest analitical
solutions in these works, which we can use as tests for
our numerical models.

We must also notice, that the given problem is
very interesting from the point of view of a turbulent
regime, which as a rule smoths a considered by us in-
version layer. The study this question is possible by our
MBLA numerical models. Most likely the research of
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this problem is more interesting in case of convective
clouds.

Except this radiation factor (cooling and warming
at clouds and fogs borders) in a frame of our MBLA
numerical model it is possible to considerof second
very important radiation moment. As a matter of fact it
is taking into account of shades by clouds formed in
MBLA: as we remarked,in our model stratus clouds
develop because of nonhomogeneously of a MBLAun-
derlying surfase. Naturally, the formed cloud is an ob-
stacle for sun radiation, consequently a temperature of
a heat 'island’, or dry land (at a breeze circulation) falls
down, what causes a decrease of anair convection in-
tensity and, of course, a cloudy diminishes or at all dis-
appears. This causes a sun radiation increase, afterward
making of anair additional convection and consequent-
ly a cloud forming process. Therefore, it takes place
very interesting periodical process, that is an existen-
ceof a direct- and back-coupling between of radiation
and cloudform processes.Naturally, taking into account
this radiation moment enriches our MBLA numerical
mode#

We can consider this periodical process as auto-
oscillation system. Similar systems are existencing in
different spheres of science and technique, f. e., the
classical biological problem of 'Prey-victim', system of
forest fire-rain and so on.

Certainly, it is possible to unite these both above-
mentionedradiation factors in frame of our MBLA nu-
merical mode#

Now let's consider immediately initial equations
described two-dimensional nonstationary problem
about MBLA over thermalnonhomogeneous underly-
ing surface taking into account cloud- and fogforma-
tion processes [3-5]:

du oJn

dt ox

orn

-

ML W _q 99 sw-Loing, (1)

ox 0Oz dt
dg

—+y W=—O+A'q,

\')
Y prav,

dt
d ¢ o6 @ A

—=—+U—+W—, AN=p——+v—ry

dt ot ox o1 ox* o1’

where u, w are horisontal and vertical components
of an air velocity, respectively, ©, 9, q - deviations of
a pressure analog, a potential temperature and a water-
vapor mixing ratio from their undisturbed fields, re-
spectively, v - a liquid-water mixing ratio, A, S - pa-
rameters of an atmospheric flotation and a stratifica-
tion, respectively, y , - a vertical gradient of an undis-

+A'u,

A9,

Cp

turbed water-vapor mixing ratio, @ - a rate of a water-
vapor condensation, L -a latent heat of condensation,
¢ ,- a specific heat of a dry air at a constant pressure,
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u, v -horisontal and vertical coefficients of turbu-
lence, respectively. Boundary and initial conditions
may be written as

z=0u=0w =0,9=FL(x,t),g=0v=0,

z=Zu=0m= 0,9:0,6—q= O,@: 0,
0z 0z
x—0x _28_0d_oV_q (2)
OX OX OX OX

t=0u=09=0,g=0v=0,
t=t, 9=F2(x, z,1),

where X, Z are horizonthal and vertical boundaries
of MBLA, F1(x,t) - the temperature of an underlying
surface taking into account of a cloud shade, t, - the
moment of time, when an inversion temperature forms
at borders of clouds or fogs, F2(x,z,t) - the temperature
of an inversion layer. F1(x,t), F2(x,zt) and t, are the
given function from meteorological experiments .

Let's notice once again that the main point of our
work consists in functions F1 and F2. The model (1),
(2) is integrated numerically [3-5].

The following input physical constants and param-
eters, which had been the same values for all numerical
experiments, are used: A =0.033 m? /(sec.grad),
$=0.004 grad/m, L=600 cal/g, c,=0.24cal/(g.grad), p
=10* m?sec, v =10 m%sec, relative humidity f=0.95,
X=80 km, Z=2 km.

At present we are at a stage of a numerical realisa-
tion of the problem. During simulation of an inversion
layer at a cloud upper border we must consider a very
strongly stable stratificired atmosphere in order to a
cloud was not press to upper boundary of MBLA. In
this time it is difficulty giving an inversion layer. Of
course in case of fogsthis problem doesn't disturb us.
Let's also remark we must give an inversion tempera-
ture layer in a numerical scheme very slowly both in
time and in space in order to an unstability will not
arise in a numerical account.

At given stage it were conducted the first, rough
numerical experiments, which suggest that at taking in-
to account of cooling inversion near upper border of
cloud, one changes its form, a water mixture ratio in-
creases about on 0.1-0.2 g/kg, but we have not got
squall phenomenon - most likely it's possible in case of
convective clouds.

In respect of taking into account of a cloud shade a
water mixture ratio decreases about on 0.2-0.3 g/kg be-
cause of a radiation relaxation. Autooscillation system
isn't given yet.

in conclusion let's remark the numerical model sa-
tisfactorily grasps main features of the considered
process. In following works this problem will be re-
searched by further numerical experiments.
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UDC 551.51+551.521+551.57 The numerical model of
clouds by taking into account of additional moments of
solar radiation./G.Geladze, N.Begalishvili, T.Davitashvili /
Transactions of the Georgian Institute of Hydrometeorol-
0gy.-2011.-v 116. p.12-14-Georg; Summ.Georg; Eng; Russ.
The numerical model of humidity processes of a mesoscale
boundary layer of the atmosphere is treated.lt takes into ac-
count an influence of a cooling action near boundaries of
clouds and fogs on thermodynamic, water-vapour and liquid-
water mixing ratios fields. The model takes into account an
influence of clouds ‘shades’ on a a consider process. It is dis-
cussed direct- and back-coupling between of arised ‘shades’
and cloudforming; a possibility of an existence of cloudform-
ing avtooscillation processes.

YIAK 551.51+551.521+551.57 Yuciaennas mojaeib 00.a-
KOB ¢ Y4éTOM /100aBOYHBIX MOMEHTOB COJIHEUHON paamna-
wnn./I".I'enanze,H. A.beramumunm, T. JJaButamBuan/CO.
TpynoB Wucturyra I'mapomereoponoruu ['py3um.—2011.
1.116.-c.12-14-Pyc.Pe3.I'py3., Aurix., Pyc.

Pa3paboraHa 4nClIeHHas MOJIEIIb BIQXKHOCTHBIX TpOlie-
CCOB ME30IIOTPaHUYHOTO CJI0si aTMOcepbl. YUUTHIBACTCS
BIIUSIHUE BBIXOJIXKUBAHHS BOJIM3M TPaHHUIl OOJAKOB M TyMa-
HOB Ha I0JIs TEPMOTHIPOANHAMHKH, BIQKHOCTH U BOJHOCTH.
MOJleJ'l]) YUUTBHIBACT BIIUSHUC O6Ila'—leIX «TCHEH» Ha pac-
cMmaTpuBaeMblil porecc. OOCy)AatoTCs npsiMasi U oOpaTHast
CBSI3U MEXAY 001ako00pa30oBaHMEM U BO3HUKAIOLUIMMHU «Te€-
HSMH»; BO3MOXKHOCTb CYIIECTBOBAHUS aBTOKOJIEOATEIbHBIX
IpOIEcCOB 0071aKk000pa30BaAHUS.
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paGoTa BbInosIHeHa Npu GHHAHCOBOI MOAIePKKe
HauuonanbHoro Hayunoro ¢onga I'pyzun
(rpanTNeGNSE /STO06/ 5-068).
3.11.9mus6apansum’, O.111.Bapazanamrsumi?,
M.D. Dmmsbapamsum®, T.K 3y6uramsum®, B.D. Topru-
wemn®, M.H Kanmaypu®
lI/IHCTI/ITyT TUIPOMETEOPOJIOTHH, 2I/IHCTI/ITyT reoGu3nKu
M.3.Hoaua,
*T6mmccknit roCyapCTBEHHBI YHUBEPCUTET
uM.U.JxaBaxuiBuiy,
*TemaBckuit roCyJapCTBEHHBII VYHHBEPCUTET
um. 5. oredamBum
YK 551.59
IIVIOTHBIE TYMAHBI HA TEPPUTOPUU
rey3mmn

Ilon TymMaHOM IOHHMMAIOT YXYJIIICHHE TOPU30H-
TanabHOU BuauMocTd 10 1000 M u MeHee B pe3ysbTaTe
CKOIUICHHS MPOAYKTOB KOHACHCAIIUH WIIH CyOIMMAaIin
BOJSIHOTO Tapa B MPHU3EMHOM ciioe Bo3ayxa. [lo uH-
TEHCHBHOCTH DAa3NIMYalOT OYCHb CHIJIbHBIC(TUIOTHBIE),
KOrza JalbHOCTh BHIMMOCTH MeHee S50M, CHIIbHBIE
(mampHOCTH BHamMoctu 50-100M), ymeperHbIS(200-
500M) u cnabe1e(500-1000M) TymaHbl. YXyamas BH-
JUMOCTh, TyMaH IMpPEMATCTBYeT IBIDKEHHIO TpPaHC-
nopra, B 0COOGHHOCTH B TOPHBIX paioHaxX, co3laBas
aBapUiHbIC CUTyallud M YBEIUYMBAs YUCJIO aBapui,
9YTO YacTO NPUBOIUT K rubenu moneil. Kpome Ttoro
TyMaH OTPULATENIBHO JEHCTBYET HAa OpPraHU3M 4Yelo-
BEKa, OTHUMAs 3HAUUTEIbHOE KOJIMYECTBO TEIJIA U Ha-
pylias, TEM CaMbIM, TEPMOPETYISILMIO TeJla YeJOBEKa,
YTO CIOCOOCTBYET BOZHHKHOBCHHUIO PsIa MPOCTYIHBIX
3a00JeBaHAM, B TOM YHCIIEC THIIOTEPMHUHU.

Ha reppurtopuu I'py3uu Tyman dacroe siienue. 1o
TeHE3UCy OH MOXXET OBITh paJUallMOHHBIM, aJBEKTHB-
HBIM, aJBEKTHBHO-PAIUAIIMOHHBIM, (DPOHTAIBHBIM |
oporpadudeckum. K HacrosmiemMy BpeMeHH HOAPOOHO
UCCIIEZIOBAaHO Teorpaduyeckoe pacipeelieHue 4ucia
JIHEH U CyMMAapHOH IPOJOJIKUTEIBHOCTH TYMaHOB Ha
teppuropuu I'py3un [1,2], a Taxke BepoATHOCTh 00pa-
30BaHUS TyMaHa B KOHKPETHOM ITYHKTE U Ha IUIOIIA/IH,
SMIOHUPUYECKUE QPYHKIIUH paclpeieeHus YUCIia JHEH C
TYMaHOM M UX OCHOBHBIE apeaiibl Ha TeppuTopuu Boc-
touHo# ['py3un [3].

B HacTosmeill cTaTbe NpeACTaBIECHbI PE3YyJbTAThI
CTaTHCTHYECKOTO aHanu3a HaOmojeHuit Hajy o0cobo
OmacHBIMHU (TUIOTHBIMH) TyMaHaMH, KOTAa JalTbHOCTH
BUAMMOCTH He IpeBbImaer 50 MeTpoB, U MpH KOTOPOM
BO3MOYKHO KpyIIeHHe Jro00ro BUaa TpaHcnopra. B ka-
YeCTBE MCXOMHBIX TAHHBIX HMCIHOJIB30BAaHBI MaTEepPHAbI
Habmonenuit ['mapomercayx0er ['py3un Ha 50 meteo-
poJiorHyecKux craHiusx 3a nepuo 1961-2005 roast.

B Tabmune 1 npencraBieHsl CBEICHNS O TIOBTOpsIe-
MOCTH M HawmOOJBIIEH MPOIOIDKATEILHOCTH IUIOTHBIX
TYMaHOB B Pa3jM4YHbIX peruoHax I'py3uu.

Kak noBropsieMOoCTb, Takke MpPOAOJKHTENBHOCTh
IUIOTHBIX TYMAaHOB MakCHMMallbHa B TOPHBIX pailoHax.

Uucno nHew ¢ TAKUMU TyMaHaMH Ha 3HAYUTEIbHOU
TEPPUTOPUH TOPHBIX pailoHOB mpesbimaeT 100, a B 0T-

JIENBHBIX caydaax pocruraeT 200 u AnUTCA IEble cy-
TKH, WU HECKOJIBKO CYTOK.

Tabmuna 1. [ToBTOpsieMOCTh(YUCIIO CllydaeB 3a ToX) U
HauOONbIIas MPOAOIIKUTENHLHOCTH(YAc) IUIOTHBIX TY-
MaHOB

o IIpo-
a, H0JI-
Paiion Cranmus Bercor e % KUTET-
4 M é 2 BHO-
cTb(9ac)
UepHOMOPCKO Barymu 5 6 16
¢ mo0Oepexbe Iotn 3 23 15
Konxunckas Kyrancu 114 6 13
HH3MEHHOCTD Cenaku 40 4 12
BHyTpeHHsIs Topu 588 9 24
Kaprtnu IxunuBanu 862 4 21
Hwxnss Towunucu 403 6 24
Kaprtnu Bonnucu 534 18 24
Kaxerus TenaBu 568 23 24
Carapemko 802 51 24
rpl}gz(:c(;oe Axankanaku 1717 7 10
Harophe Ixparkapo 2466 | 200 24
Bomomoii | MUMHCOMCM 9959 | 130 | 24
Kagkas P 1744 | 12 23
CredanumMuHIa

15

Ha yepromopckom modepexbe ['py3un mosropsie-
MOCTh TUIOTHBIX TYMaHOB COCTaBIsieT 5-25 nHel, Ha
Konxunckoil HU3MEHHOCTH yMeHbIaeTca 10 5-10, Bo
Buytpenneit n Huwxneit Kaptiau cocrasnger 5-20 cy-
TOK, a B Kaxeruu Bo3pacraer 10 40-60 nHe.

C TOYKH 3peHHs 0’)KUAAEMOTO PHCKAa MOXHO BBIZC-
JUTH KpaTKOBPEMEHHBIE (10 3 bac), cpeaHeid mpoJIoJr-
KUTEeNbHOCTH (4-7 wac), mpomoipkutensHble (7-10) u
OueHb MpomoInKuTebHbIe (Oomee 10 wac) Tymansl. Ha
puc.l mpezacTaBieHa KapTa pacrpenesieHusI IPOJOKH-
TEJILHOCTH IJIOTHBIX TYMaHOB Ha TeppuTopuu [ py3uu.

Mists Distribution in Georgla
af . s ar P a0

i = g w * w

Puc. 1. [IpogomKUTeIHHOCTD TUIOTHBIX TYMaHOB. (4ac).

Kak crenyer u3 puc.l 3HaunTeNbHAs 4acTh TEPPH-
Topuu ['py3un HaxoguTcs MO OONBIINM PHCKOM, T
IJIOTHBIC TEMaHBI Jepxatcs 6osiee 10 gac

IIpogomKUTENbHOCTh TJIOTHBIX TYMaHOB 32 pas-
JIMYHBIE TOJBI KOJEOJIeTCs B 3HAYUTENBHBIX MpeJesiax,
OJTHAKO HauboJsiee BEPOSITHBIMU SIBIISIOTCS TYMaHbl He-
00JIBIION TPOJIOIKUTETLHOCTH

Ha puc. 2 npencraBieHsl SMIUPHYECKHE pactipeie-
JICHUsI TIOBTOPSEMOCTH IUIOTHBIX TYMaHOB Ha CTaH-
LIUSIX, PACIIOJIOKEHHBIX B Pa3IMYHBIX (DPU3UKO-Teorpa-
(MUECKUX YCIOBHSIX U X COOTBETCTBYIOIINE TEOPETH-
YECKHE alPOKCHMAIHNH.
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SMHI/IpI/['-IeCKOG pacnopeacicHue MOBTOPACMOCTU
IUIOTHBIX TYMAHOB HaWJy4dlIUM 06p3.30M AIpOKCUMU-
pyetcs norapudmuueckoil GQyHKuuel Bua:

y=aln(x )+b , (1)

rJ€ Y- MOBTOPSIEMOCTh, X —IIPOJODKUTCIILHOCTh TyMa-

Ha, & U b -CTaTHCTHYECKUE TapaMeTPhl PACIIPEICIICHIUSL.

o T 2o )+ 2.2150)
. ,\/\ =
. ANY ==
‘\.\ — ——— =
\ X
\Q\ —
S~

Puc. 2. TToBTOpsieMOCTB(UHCIIO CITy4aeB B TOIy) pas-
JUYHOW TPOJODKUTEIBHOCTH TYMaHOB: TOYKH-IMIIH-
puyeckue IaHHble, KpHUBas-iorapudmuyueckas (QyHK-
s, R-koaddunment xoppensyn

B TaGnuie 2 mpeacTaBieHsl mapaMeTpel a U b s
HEKOTOPBIX cTaHuui ['py3un.

ITo popmyme (1) 1 maHHBIM TaOIUIBI 2 MOKHO TEO-
PETHUECKH OIICHUTH BEPOSTHOCTH JIOOOH, 3aJaHHOM
3apaHee NPOJODKUTENIBHOCTH IDIOTHOTO TYMaHa.

Ilo HamMM paHHUM HcclieAOBaHUAM [3], TUIOIIAIb
pacnpocTpaHeHHsT TyMaHa MOXET COCTaBHTh OT He-
CKOJIBKUX €IUHMIl O HECKOJBKUX ThICAY KBaJPaTHBIX
KuoMeTpoB. [ToBTOpsieMOCTh apeasioB MIOTHBIX TyMa-
HOB TakKXe KojeOiercs B Takux mpexaenax. Ha puc.3
Npe/CTaBlIeHa AMIUpUUecKass (YHKLHs pacrpeelie-
HUS apeajia INIOTHBIX TYMaHOB, U €€ COOTBETCTBYIOIIAs
anpoKcUMupyomas (QyHKIUs, MO3BOJISIOMAs OLIEHUTh
apeaJt INIOTHBIX TYMaHOB JI000H BEpOSTHOCTH.

Tabawuia 2. [Mapamerpsr @ u b st aast popmyst (1)
b

Cranuus a CraHuus a
Axvera | -074 | 232 | Aemomme | 590 | 755
Ixapo

barymu -0,40 1,12 Jymeru -1,47 4,10
Baxmapo -2,78 9,24 Tapnabann -0,78 2,40
Bopxxomu -0,90 2,49 Topu -0,55 1,63
xuuBamu | -0,27 0,76 I'ypmxaanu -0,72 2,40
Kyraucu -0,83 1,92 Jlanuxytu -2,88 6,34
Kgapenu -0,77 | 2,54 Carapemko -1,83 | 6,29
Jlarogexu -0,75 2,32

Apeal IIOTHBIX TYMAaHOB OXBaTHIBAET IUIOMALb OT
HECKOJBKUX COTCH J0 HECKOJIBKHX TBICACSY KBaJpaT-
HBIX KnitomeTpos (puc.3). PacnpocTtpanenne TymaHOB
Ha 3HAYUTENBHBIX TEPPUTOPHAX OOYCIOBIEHO aTMO-
chepHBIMHU IIpoIIeccaMy, KOTOphIe (hopMHUpyOTCs B 3a-
KaBKa3be W XapakTepHel B ILeiaoM 1 ['pys3un, a
YMEHBIIEHUE HUX apeana A0 ThICSYU KB. KM U MEHee
OOBSICHSIETCSl BIMSHUEM Ha STH IPOIECCHl MECTHBIX
oporpaduueckux ycioBuil. Pacnpenenenue mosropsie-
MOCTH IIOLAAX PACHPOCTPAHEHUS IUIOTHBIX TYMaHOB
XOPOIIIO OTHCHIBAETCS AKCIOHEHIMATIbHON (yHKIMei
BUAA:
y=85,46 exp(-0,5863x) , 2)

re X- MIOMAAb paclpoCTPaHEHH TyMaHa B KBaJ-
paTtHeIX KuiauMmerpax. KoppelsimuoHHOe OTHOIIEHUE

16

3aBUCHMOCTH X OT Y J0BOJIbHO BbIcOK0€(0,93). Takum
o00pa3oM 1o Gopmyiie (2) MOKHO OICHUTH TEOPETHYC-
CKYIO0 BEPOSITHOCTbH IUIOIIAAN PAacIpOCTPaHEHUsI TyMa-
HOB. U3 Gpopmyibl (2) BBITEKAET, YTO INIOTHBIC TYMAHBbI
MOTYT paclpoCTPaHITHCS OJHOBPEMEHHO Ha 3Ha4M-
TENBHOUW TePPUTOPHH, UMETH TII00ANBHBIN XapakTep M
OXBAaTHIBATh TEPPHTOPHIO IUIOMIAIBI0 HECKOIBKO THICAY
KBaJIpaTHBIX KWJIOMETPOB. B To ke Bpems Hamboiee
BEPOSATHBI JIOKAJIbHBIC TYMaHBI, apean KOTOPBIX Orpa-
HUYMBaeTCd IUIOIAJbI0 JaXXe B HECKOIBKO HECSTOK
KBaJpaTHBIX KIIoMeTpoB. OHH B OCHOBHOM OOYCIIOB-
JIeHBI BIUsIHEEM (hOpMBI pernbeda.

Ea

a0 \

a0
- :‘ﬁ

©-1000  1000-3000 3000-5000 5000-7000  x km 2

Puc.3. TToBTOpsiemocTs (%) pacnpocTpaHeHUs
IUTOTHBIX TYMAaHOB Ha Pa3JINYHOM II0maau (KB.KM):
TUCTOTpaMMa-3MIIMPUYECKHE TaHHbIE, KpUBas-alpoK-
CUMHUPYIOIIasi SKCIIOHCHIMATbHAS (PYHKITUSI

R0B®IB03Idd> — REFERENCES — JIMTEPATYPA

1. Kmumar wu ximMarmdeckue pecypcel  ['pysum.Jl.,
I'unpomereonsnar, 1971, 383c.

2. OmacHble THAPOMETEOPONOTHYEcKHe sBiIeHHs Ha Kap-
kaze. JI., l'mapomereousnar, 1980, 281c.

3. Dmms6apamsumn D.I11., 3y6buramsuim T.K. Tymans B
Bocrounoii I'py3un. Ussectust PAH, cepus reorpadude-
ckas, N5, 2011, ¢.112-115.

o8 55159 8336030 bolgngdo Lsgo@dmggemml  Fg-

G0d™@oodg /genobdo@sdgomo g, goMobsbsdgoeo

., geobds@sdgoamo 3., byoodsdgomo m., am@-

30dgeo 3., 350Boyg@o 8/330-b FOMIsms 3B gogEo —

2011-{.116.33.15-16-19 5., g%, Jodm., obyan., Gyl.

3333 geos  LoJodmggemml  @gdodm@osby d33-
@ogo  bobangdols  (bogngsmds 50 3-by  bogangdo)

bHahobhogag®o  bLH®gdHas. Fgdgdeggdgmos 333
@0go bobangdols Log®imddogo gobsfomgdols Geyg,
YgbYogeogos domo  gddodmoygamo  gobsfoagdols  go-
bmbgdo s sMgoggdol bmdgdo.

UDC UDC 55159 The fog on the Georgian Terri-
tory./Elizbarashvili E.SH. Varazanashvili O.SH., Elizba-
rashvili M.E., Zubitashvili T.K., Gorgisheli V.E., Kaishauri
M.Y./ Transactions of the Georgian Institute of Hydromete-
orology of Georgia. — 2011, — V.116 — p.15-16 — Russ.:
Summ. Georg., Eng., Russ.

The statistical structure of the fogs (visibility less than 50m)
on the Georgian territory has been investigated. The special
distribution map of fogs has been created, the regulations of
their empirical distribution and sizes of areas have been stu-
died.

VK 551.59 ILnoTHble TymMaHbl Ha Tepputopuu I'pysuun.
/Omu36apamsm J.111., Bapazanamsumm O.111., Dmm36apa-
memwr M. 3., 3youramBmwmn T.K, Toprumemn B.3., Kan-
maypu M.H./C6. TpynoB Uucturyra I'mapomereoposoruu
I'py3un. —2011, -T.116,c.15-16- Pyc., Pe3. Auru., Pyc.
Hccenenosana craTuCTUUECKas CTPYKTypa IJIOTHBIX TYMaHOB
(Buaumocts MeHee 50 M) Ha Tepputopuu I'py3un. Paspabo-
TaHa MPOCTPAaHCTBEHHAsA KapTa pacupeACiICHUS IUIOTHBIX TYy-
MaHOB, HU3Yy4YCHbI SMIIMPUYCCKUEC q)yHKI_lI/II/I uX pacnopeneie-
HUA U pa3sMEphI apeajloB.



8IBICIECIRCIB0S, IR08SSCIR 05, S83(IBISICIE(ILCIB0S

LSASAMBINML BAJ603IG0 I603IBLOBIBGOL 30RBIBIBIMGMRMIN0L 06LBOBIBOL JH(M3TB0 BM30 Ne 116
TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY AT THE GEORGIAN TECHNICAL UNIVERSITY VOL.Ne116
TPYJAbl MHCTUTYTA T'HAPOMETEOPOJIOI'MU I'PY3UMHCKOI'O TEXHUYECKOI'O YHUBEPCUTETA TOM Ne 116

. Jodmgganodgoo, @.dg9bbos, 3.¢oGodgoeo,
0.039Mbogrodyg
do®mdg@gmammmayools 0bbEo@Gy@o

953. 551510
15d>®0BINI BHIGNBDM®05HI IRNIG(O 150-
BI30L 3ML3ROL 8563IMBHSRMBdOL 0)S>30LI-
539@3dS

boJo@mggenm  dbmgamomdo  gomgeo  bgd-
43516903 @ga0mbo® omgangds, sdo@mdsi  of
o0 dmgagbols dglFogemsls ddogoamo  Fargdols
3obdogamdado  ¢eddsgo  Lodgisbogdem  jgangge-
dogds dogdwgbs [1-9]. Logo@mgganmdo Lgdygosb-
M0, OEyeaE  geodsgols  ghomgdmo  dgds-
39690 bsFoaols, 33emgg0l 0d3gebow aobos
05bodgdmgg geods@oli 3gmomgdgdols Go@-
0mdsld@odosbo dglfogas. Fgamofopdo Lody-
senmE  LogoMmggenmdo 3-4 Lgdygol 3Gm@EgLo
300moMgds [6,7].

denog@o  Lgdyggs, Omamag Fgbo, Fo@dmoJd-
bgds byY3gMxMggdosh @O Ydgddo, Gowasb-
>3 domTo s@ligdyan Idgrogd swdsgogn ©gbgol
‘dggdamosm owo bboli 2obdsgermdsdo dog@ddo
3oohgdmb Lgdyzol bOwso doBigomo [10].

s>mbsbodbogos, M3 Lodo@mggmml Ggdodm-
G0oby sOLgdmdgh 396JBgd0 s ogBm@s0m-
bgdo, Lowsi bgdygol 3GmEgligdo aobls ggmag-
d0m bdodse gomodpgods [1,3]. 53 39b]@gol Ug-
BYgoL  3ggdl  gFmegdgb. glgbos: bdogygdosbo,
sdsboygdobo, gyuwey®o s 30gamddm@o, @m-
dgemoi dmoizogl bgdygol gg@gdols Jmgen @ogls
- (3030, 3M3dbmA0 s bomody. Lgdygol 3@m-
39Lgd0 gOEIEgds amddmaol Jgool golig-
M0g > 9999y Aos0sh semsbboli s om@ols
bgmdgdby.

LgBggoobmdols ghmgdho dobsbosmgdgarls Fo-
@396l Lgdygol dodigaol bmds (osdg-
B®0). OeamaE  3bmdomos, Lgdygom doygbg-
dgemo bo@ogol doLdGodo doGomswdo @sdm-
30gogmos 53 35ModgBdbyg.  Lobmygam-lsdg-
9Obgm @@ gdl gggemsby Ibodgbgenmgbow
>boobgdls Fgmoao (533) obdgblogmo Lgdyge.
3obLoggm@gdom  Lsdodos Lgdygs osdg@dom
10-15 93. boam bgdygs, Gmdmols ©osdgB®os

omfagl 30 o g 93-U doewosbo  Sbowye-
g0l bomgligdl, oboobgdl ULobarols  Lobydo-

3990, geoogl 3009Hy3b s Dobsyd g@obggels
[6,7.8].

dmEgdge b5dOmITdo LEs@obRoggdoe ©sd-
gdogos  LoJodmgganml  Gg@odm@osby  1966-
1990 §F¢ 39Momedo 30 3g@gmbopyymby asbm-
dogno  LgBygol dodigeol Lododo  bmdgdols
D>5 93 dmbozgdgdo. dowgdamo dgogagdo Fo-

Mdmpygbogmos dgdpgy 3bMoando:

dmbogdgdo  aobofomgdygmos  jenods@y@o
bmbgdol  dobgogom [11].  @EbGogosh  hsbl,

@md dgog@o Lydygs dodomspswe 1972-1981 (-
0> ogoJlodgdbyaro. dgdmbgggoms Goibgo mo-

17

0nJdol 150-0s. gggansby dgBo danogdo Lgdygol
dgdmbgggs  ©o0gg0Mggdmes  V, VI s XIV
300do@ @ bmbgddo, b9 o@dmbogagon Logs-
Amnggeml Ggyombgddo, (bgdm ws Jggdm Jo@-
0ol go3g-eadmmdgdo, gobgmo ©s m@osmg-
0ol s Iglbgmol  Jgegdol Lodbégmn  ¢g@-
pmdgdo (72%)) Ao mgogbomenog hobls dg-
Lobsdol dobFmay@adabys.

gbdogro 1. ULgdygol LoTodo bmdgdol gobo-
Fogds gemods@ydo bmbgdols dobgwgom 1966-
1991 §F-ol 3mbsigdgdom (ddoibggendo — dgd-
0nbgggoms ®oibgo, dbodgbgerdo — 3OME9bE Y-
gm0 3b0dgbgemds, N - dgdmbgggoms @oibgo)

05330639600 LgByggol dodEgemol wosdg@do
39M0MEO (89)
(ki) 510 | 10-20 [ 20-30 [ >30 [ N

I1.9530b@goldodgmols hwoemmgmo bsFogano

1979 | - [2m00] - [ - 2

Lpslsgmgon Lsdotimggerml dops @odenmdo
bofogno dmol{obgmgdbom

1977-1982 [ - [ 6/67 | 333 | - | 9

IV. 0396 gmols dobogo @obols Jgool pslogeng-
00 BgOHOMSEgd0m

1974-1987 | - 570 | 115 [ VIS5 | 7

V. Bgdm s Jgg8m Jodmaols gog9-wsdemmdbgdo
doolfobgmgdom

1972-1989 | 826 [ 1549 | 5/6 | 39 | 31

VL sensbbol ggeno dmolifobgmgdom

1972-1988 [ 521 [ 12/50 | 729 | - | 24

VIL om@éol bgasbo dmbsbegag bEg3gdbom

1972-1988 [ - [ 5100 | - ] 5

IX. wobsgangm goggolombols ‘dows bofoaro

1972-1987 [ - |e100 ] - | - 6
XII. gog3oLombols BeOwogm ggMomdgdo
1977 | - Jwvwoo] - | - |1

XII bodbGgom LoJo@mggenml obsgagmo bo-
Yoano
1966-1990 | - [ 375 ] - [125] 4

XIV. 83bbgmols s m@osggmol Jgogdols bsd-
bOgmo ggBhomdgdo

1966-1991 | 510 | 361 [ 1529 | - ] 51

XV. badbdgm Lojodmgganml dmosbgmols Lsd-
b@agmo bsFogmo

1973-1989 - 5/71 2/29 - 7

Lo>dgoenm 18/12 | 91/62 | 33/22 | 5/4 | 147

50b0 by gawods@ @ bmbgddo wsxolo-
0 90yeos yggens adosiools bgdygs (5-35 39).
>0 bobodbogos, MM ©oz30M3950L gl 3g@omeo
— 1972-1981 §F, gdwbgggs 03 3g@omel, Gmwg-
Lo o3 @ga0mbdo Fodegdmes bydygol LoFo-
boo@dwgam Lodydomgdo. bMoosb ©s ade-
Q030056 20dmdobsmgmdls  obggg, GmI Y39
obg bdodos Lg@ygs, Gmdmols bmdgdos 10-20
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UDC UDC 551.510 Peculiarity of strong hail repeatability
over Georgian territory/L.Kartvelishvili, R.Meskhia,
M.Tatishvili, I.Mkurnalidze/Transactions of the Georgian In-
stitute of Hydrometeorology of Georgia. — 2011, — V.116 —
p.17-18 — Russ.: Summ. Georg., Eng., Russ.

The special-temporal hail distribution of dangerous diam-
eter (>5mm) for 1966-91 year period over Georgian territory
has been investigated in the presented article. The outcomes
are shown by relevant tables and charts. The data are clus-
tered according climatic zones. The conclusions are advisable
to consider in case of hail defense activity recommencement

YK 551.510 Oco0eHHOCTh MOBTOPSIEMOCTH CHJIbHOIO
rpagooutus Ha Tepputopum I'py3um /JI. I'. Kapreenum-
By, P.II. Mecxus, M.P. Tarumsumy, W.I1. Mkxypramunze/
C6. TpymoB MHucturyra I'mmpomereopomormm ['py3mm.—
2011,-T.116,¢.17-18-Pyc.,Pe3.Anru., Pyc.

B pabore wccnenoBaHO MPOCTPAHCTBEHHO-BPEMEHHOE
pacnpezeneHue rpajga ornacHoro guamerpa (>5 Mm) 3a me-
puon 1966-1991 rr. Ha Tepputopun I'py3un. Pesymprars
IPECTaBICHBl B COOTBETCTBYIOIIMX Tabiuie M Trpaduke.
Pacnipenenenue naHo A pa3HBIX KIMMaTH4Yeckux 30H. [lo-
Jy4eHHBIC BBIBOJBI XKENATEIbHO yUeCTh B CIydae BO30OHOB-
JICHHE MTPOTHBOTPAIOBBIX PabOT.
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as-o0b  Lowogpg 3o Jbodseny@os  Fgomammenm-
3560 Bgol BoBmEgbmbgddo, dobodsgnydos Fo-
Fgmgobo  Ggob  go@m@Eobgbgddo. dbols  Lods-
ool dosBgoolsl  yggans dgdombgggsdo  as-ol
ooy 0b@pgds.

>mbobodbsgos, MM odarmd s dmosh -
0mbgddo  Bgol  godmEobgbgdol  owgbdydo
bEOgJ@g@ols ©s Labgmdmogo dgdowygbenm-
b0l 30Gmdgddo dbols Lodseemols goJloMgdbyano
360dgbgarmdolisl  Lodb@gmol  m@ogbdsiools
Q9Oemdgdby dgofggmo Goposiool as Lowo-
g d9Bos odemmd Goombgddo Jgmfgne @o-
053001 Loogbyg, o3 aob3odmdgdygmos sa-
Ggmngg dmosbo @sombgdol seaool sdlmanyg-
Ay®0 Lodspeoli bOolsl S-oll bowowols do-
BgoomsE.

3o0bgyeo  @sposiools  gsdggdol Lowowols
ap odmyoegdymgds dJmosbo @Ggol doboggdols
dox®momdaby ap oiggergds l-psb (C=0) 0,1-0,2-
ol Lobegmgddo (C,=0,8-0,9).

©sdogogdyamagds  ap=f(Cy) 398903090
39Mompobsmgols sbogoby@o {oddmowyobgds
‘dgdga0 Loboom:
ap=-0,95C,+0,990 (5)

d9b@sbols dgdmbgggsdo (3oMggemo bodolbols
303906mes)

ap=0,58+ 0.151 (6)
C,

Yofogmgsbo  (godgo, bodgo, ULemko) Gyol
‘dgdmbgggedo (30Mggemo badmolbol do3g@mdmans)
ap=-0,018+ 0141 )

C

Omam® 3 hggbds wog30M39090ds ohggbs, oo-
@dbols Goombdo (H=2,2339) @owposigools dg-
bgbdgds  BoxGoemo  gokgol  Bgol  dobogdo
(C=0,9) momJdol smxgd dgBos Jggos 0o@y-
Lol dogosbo @@ ydagemmdbdol  JoMmmdgddo
s lgdyan  Iboll  @oposiool  gbyLEgdsbosb
Jgoodgdomn  (Camykamsunn P.JI. 1984)  §geoo-
Fools  Lgbmbols  dobggom  @gol  dsboggdols
M3¢0gg0o  mgolgdgdo Lgbmbyd gommangg-
bobmob @sgogdodgdbom o@Egemgds. bsdmmol 3g-
@omedo  domo  godkgzodgommds  ggagdoGEoI®
39Mm0mEmsb Jgesmgdom do@dymmdls Fofgmgebo
Byob  doboggddo  1,5-x9m, gmogmgsbo  @yol
dologgddo  go 2-3-xgM. aoddgo@gogmmdbol (33
googgdsdo mogolo Fgmomo dgodgl Lybmbymo
0mgeol  bogadoll  bgesdomopsb  s@ggmoan
5©053000.

BYolb BoAmE0bgbgddo (sdemd s dmosh
M50mbgddo  aobansagdols  dogbgosgsw)  Ibols
5005300l AASELRMA o300l 3obmbbmBogmgdy-
ol aoohbos gboggdlisgny@o bobosmo, Goi gob-
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300Mmdgdgemos 0dom, MM 5O sOlgdMoL 3@ob-

(303gmo  aoblbgoggds  odgmdo s dmosbo
BYol doboggools LA 99O dobolioo-

090 gddo, sy@Mgmgg Inbygemo @owosizool dgo-
3O  A5blobegaya  bsfoaols JmsboJdsdo.
domosbo  Byggool godmi3gbgbgddo @gmogxnols
90 935b@ gdols sdlmaa@ag@o bodsweols, m@og-
bAo@oobs s @ob®ogmdbols dGsgomlisbgmdols
Jgogaoe.  Goposiools  ggaols  aosshbos  Log-
O30m0M030  LEOYIHYO0L  s@ogPmgoMmMgbgds
s obodgd®os ol gobdsgamdsdo, @o3 of-
3936 Byoli dsboggddo JgoFgnmo @swosiools
(3300 gdgdl Logdome BoMmm ©os3sbmbdo.
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L. bogdothmggenmls Lodg360 g m-godmygbgdomo
g0ds@y@o 3bmdsdo bof. 1, mdognolo 2004

2. I'vacamms H.B. Temmooit Bamanc ['py3mm. TOwm-
mcu U3m., "meranepeba, 1986.

3. Uyunxupumse S.A. PagmanuioHBIi W TepMHYCCKHIA
pexumsl Tepputopuu I'pysun.JI.,I'unpomereounsaar,
1967.

4. Camyxamsuiu P.J[. Cymmapnas paauamus Ha Kas-
kaze. Tpyast BI'M JI.'uuapomereonsaar, 1979.

5. Camykamsuiu P.J[. Ilpsmas paguanus cojHIa Ha
KaBkaze. Tpymst BI'M JI.,I'umgpomereousnar,
1981.

6. Cpamumze I'.T'., 'arya B.I1., Cyxumsumm 3.B. Bo-
300HOBIMsAHBIE DHepropecypesl [pysun. JI., Tuu-
Jpomereousaar, 1987.

7. Copasounnk no xnmumaty CCCP, Bem. 14, JI. T'un-
JpoMereousaar, 1968.

8. HayuHo-mpuKIamHOH CHPaBOYHUK TI0 KIUMaTy
CCCP. Boim. 14, JI., T'unapometeounsnat, 1990.

9. CuBxko C.M. Meroapl macuéra XamaKTEPHUCTHK
COJTHEUYHOU panuauuu-JI.,I'uuipomereonsar,
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10. CamykamBmmm P.JI. PaccesHHass panuanms Ha
ckioHax B ycnoBuax lLlentpamsHoro Kaskasa.
Tpyast BI'U, Bbim. 49, 1981.

11. Camykamswmm P.J[. ['omoBoit X0 cymmapHOi  pa-
JMalliM Ha CKJIOHaXB YCIOBHUAX LleHTpanbHOTO
Kagkaza. Tpynst BI'U, Bem. 45, JI., I'uapomereo-
n3gat 1984.

12. CamyxkamBuiu P.J]. @OTOCOHTETHYECKH aKTHBHAs
pammarus Ha Kakasze. Tpyner BI'W, Bwim. 49, JI.,
Iumpomereonsmar 1981.

13. Boiroxckast H.H. PaguaiiioHHbIil pexXUM U CTPYK-
Typa ropHsIx jecos. JI., ['muapomereomsmart, 1981.

14. lyneruan U.A. Pactremme wu Comanero JI.,
l'munpomereousnar, 1973.

15. Anekcee B.A. CseroBoii pexum neca. JI,
l'munpomereousaar, 1975.

16. CamykamBuiau P.Jl. CpaBHuTenbHash XapakTepH-
CTHKAa pPagUallMOHHOro OajaHca IOACTHIIAOIIEH
MOBEPXHOCTH M €T0 COCTABILIIOLIMX ITOJIOJIOTOM
Jlecard Ha OTKpbITOM MectHOcTU. Tpyast BI'U, Beim.
52, JI., Tunpometeonznat 1984.
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17.Monsi M., Saeki T. Uber den Lichfaktor in den Pi-
lanzen gesellshaften und seine Becheutung fur die
Stoffproduktion-Jap. J. Bot., Vod. 4, N5, 1953.

o3 551 582 @gol 3oboggdBo 8bol  Gowosigools
B®56LEMAB>300L  MogoLgdadgdgdo/a.  Lsdygs9-
gogo/ 3do-l FOmdoms  gdgogmo — 2011 —  @.116.
33-19-22-Jod;., M9%b. Jodm., 0bye., Gyl.

3000560 o od@Mmdo Mo0mbgdols Gyols dolioggdo-
Lomgol aobboangeos s ©o@agbognos @owoszools
BObLRM®Is300l Mmogobgdydgdgdo. Ibols 303wsdomo
505300l 35939%0L  Lowowol  dbols  Lodswengby
©530 300909 9d0b, s@Mgmgg 350bgygmo Goposiools
35d3900L  Lowowol 33003060 JoxGogmdsby -
30 30gd e gdol sbogoby®o Lobggdo.

UDC 551. 582 The peculiarity of transformation of solar
radiation in the forest tract./Samukashvili R./ Transactions
of the Georgian Institute of Hydrometeorology of Georgia. —
2011, — V.116 — p.19-22- — Georg.: Summ. Georg., Eng.,
Russ.

The peculiarity of radiation transformation throw forest tracts
of mountain and flat country is considered. The radiation
field of forest tract is formed by combined action of the fall-
ing radiation on the surface and its structure. In the different
species of forest tract was established analytical species of
quantity of penetration of direct solar radiation of the Sun
height and penetration of diffusion radiation of the closene of
crown.

YK 551. 582 OceGennocTn TpaHchoOpMaLUH COTHEYHOMH
panuanuu B JiecHbIX moroaax ./Camykamswim P.JI. /C6.
Tpynoe Wucturyra I'mapomereoponorun ['py3mn.—2011,-
T.116,¢.19-22-I'py3.,Pe3.Anrm., Pyc.

Jl1s JIeCHBIX TOJIOTOBIOPHBIX M PAaBHEHHBIX DPAiOHOB pac-
CMOTpEHBl OCOOCHHOCTH TpaHChOpMalu paguanun. st
Pa3IMYHBIX BUJIOB JIECHBIX MOJIOrOB 33 BETreTallMOHHBIN Me-
PHOJ YCTAHOBJICHBI aHAJIMTHYECKUE BHbI 3aBUCHMOCTEH Be-
JMYMHBI TIPOIYCKAaHHs MNPSAMOIl COJNBHEYHOH pagualuu OT
BUCOTBI COJIHIIA, @ TAK)KE BEIUYUHBI MPOMYCKAHUS paccesH-
HOH paguanuy OT COMKHYTOCTH KPOHBL

22

@.Lody 3o dgoao, (3.005bs5dodg

do®mdg@gmammmyools 0bLEoG G

9og 1

dORdd 3G6IMOL BIGOBMAH00L HSROSGOIR0
35b0SMIBRIBOL 65X DD

dbols bomgdol bobp@damogmdols @gao0l@®s-
30> brgos ©os sepomby pobaropgdgaro Jgb-
OOEeEyogco  boyg®gdol dmngobgdbg bbge-
slbgs dmogogeEools dgmoma®sggdols Lody-
s gdom  gesdofols bodomowsb 23 Lodomang-
bg. 3ol bomgdols bobyddemogmds sdmowgd-
M0s> SEaomol aobgobdyg, wOPd@osbmdol Gg-
J0d%g o 3Mmmbmb@ol sbydymmbdols Lowo-
©)by.

Jogmod 83bgmol  gobgolomgol 8m{dgbwo-
o 3ol Jgdmbgggeodo Ibol  sImlgarols s
holigemols Lodgognm dboygdo @M, GmIonss
3obobabrg@mgds 3bols bomgdol SLEGMbmIosgan-
o> dgbsdarem  boba@danogmds (), dbol Lodo-
omg (hy) mgol 15 @ogbgolbomgol sJ@obmdg®-
BOPEo  ©53300393980L gowgdobsmgols (6o 30
V0,..., 1800 30fm) s dbol bomgdol boby@d-
0gmds N (bosmo) @@Oydeosbmdols Lodgogmm
300md98do  Imizgdygmos 3b®.1-do (CnpaBoyHUK
no kaumaty CCP6 Bbin.14, 1968, Lojommggenmls
Lodgzbogdm-godmygbgdomo geods@dydo 3bmde-
o, 2004).
agb®ogno 1.t (Lo,{m), ho(geoe.), n(bm) dgbgym-
ol gobgwobomgols

t, hg, n 0 39
I il m | Iv [V [ VI
s | 724 | 656 | 613 | 521 | 441 | 425
U5 T 165 | 1732 | 1805 | 1830 | 19.11 | 1935
630 34 | 126 | 193 | 214
930 | 176 | 240 | 339 | 448 | 521 | 546
he, | 1230 | 268 | 350 | 458 | 571 | 656 | 703
1530 | 114 | 185 | 262 | 334 | 387 | 422
1830 07 | 57 | 94
n 3 [ 19 | 160 | 182 | 221 | 266
VI [ VIl | 1IX | X | xXI | Xu
S 1438 | 508 | 539 | 612 | 649 | 720
U % 193 [ 1902 | 1811 | 172 | 1639 | 1630
630 | 195 | 148 | 93 | 33
930 | 525 | 473 | 402 | 316 | 228 | 173
he, | 1230 | 693 | 618 | 505 | 388 | 288 | 244
1530 | 423 | 373 | 279 | 178 | 99 | 77
1830 | 93 | 42
N 281 | 274 | 216 | 181 | 121 | 105

Omym®3 gbdoa l-sb hobl, dgbgmsdo §g-
@ofools gobdsgammdsdo @AYo osbmdol Ls3-
gogoe  300Md9ddo  dbol bomgdol  bobp@dano-
gmds dgdygmdl 105(XID)-281(VII) Loswol Labeg-
0 96'do.

dbol 3oOwsdoMo @oposiool Lowowyg ©sdm-
30gog@os syomol aobgobg (MmdgmoE ao-
blobrg@ogh  dbols  Lodoswangl)  5@IMbBgOHML
R0bogg® 0goligdgdby (yodkgodgommds, Lodwmg-
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©039) ©> ©OPOmosbmdols @ggmdbg, Lobms-
B30 Lodysaodby s Jbol 3oMEsdod Gowoos-
305bg. LobJ@mbymo ©s3300393930L 0bgm@ds-
(300L sbsgrobo ggohggbgol, @M LsJs@mggermls
©> g90dme dgbgmoli Gg@odmmosby Ibol 3o-
53000 Mooszool 0b@gblogmdols dsjlodydo
500b0dbgds dm§dgbwomo 3ol 3o®mdgddo o@-
J03005b 30063 0696@ 7 @-3mgno@ o Jsg@ols do-
Lgool dgdmd@oliol, GmImgdoi bobosmwgdosh
bogangdo HgbdgdEggmmdon s sgMmbmeydo
sdgkgosbgdom.

g0bo0sb Ibol SoMwsdndo o xody®o @o-
05300l 0b@gblogmdols goboFoagdsls dm§dgb-
oo 3ol dgdmbgggzedo o3l aobgoygdo balo-
500, (mgdzs ol dgodargds sodmggl dogdols
39k g0035@mdols goys@glgdbom 2sblobmg® e
396J3gdd0) 0bGgM3mmsizool dgmmwols  godm-
4969600 dgbsdarms Izbgmobomgols womaobegls
S,Q,D 360dgbgermdgdo o8 gangdghBgdby wsgg0-
0390960l dmbo3gdgdom 03039 25bgbg aobans-
3999 5JBobmdgBHoygm  Lopagdgdoby (Ligds
> mdognolo). mdéogobobsmgols Sy s Sp—-ols
bowopggdo swgdgamo obs dogdols Jlgdols wo-
Logangmol (A ogm-psbsgangmols) dods@omsan-
9000 gos@obol dgdmbgggedo, Gmalsg mdo-
gobol >3dnbggaml sbA®Mm3mygbydo ©okyk-
goobgdoli  gogemgbs Sy wo Sg-0bs Loowggdby
RoJBogdoe ogm gsdm@oibymo. gomes sdobs,
Oyma 3 3bmdogros (Mnsosaposa 3.M. 1977) yo-
bgwols Igedogmdols 3o®mdgddo Go0dg 39bJ@ by
dbol 30MEsdod  @oosiEosby domgdbymo  o-
3300390960l 3mbs3gdgdo dgbsdarms aog6(3gam-
gl 200-30033 dsbdognby sdmGgdya  Lbgs
bogaagg 3:96JH@dbIG-

Joemod Isbgmols Fg@o@m@osby dm§dgboo-
oo 3ol dgdmbggzsdo dm@obmbBsa @ bgoo-
300bg Ibol 3o@MEsdodo Gowoszools Sy Lodge-
e 0b@gblogmds  dmgdygemos  gbdoan  2-To.
odggs dmyggobogro dboli Jodsdo®o @sosizools
0ngogdo s Farogdo xsdgdo.

dm§dgboogro 3ol dgdmbgggsdo  dm@obmb-
Bomy®  bgesdomby Ibol oMEsdo®o @owoos-
300L 063 gbLogmds Sov 0533003900l gowoby 12
Lo 30(0 dsdbodsgnyy@os 0gboli'do (0,83 (33@)/82),
3060domma@os ©9399890To (0,34 333/3). Yt So-
ol Lopowg Fgmofomol pobdoganmdsdo dgéy-
gedls 205,3(X11) d/8%-sb 750,0(V,VI) dx/3*-dc0y.

dJoagdbamyammbools  Lodygsemm  3odmdgddo
dboli 3odwsdo®o Gowosiool 0bGgblogmds ©s
x0d960  3@M0bmbBomy®  bgsdodby  gobogs-
©0ob 5@lgdom (330 9dgdl. Mm@ Ydayanm-
0L Lodgomm  300Md90T0  3m@0bmbFoeny@
bgped3omby a‘bob 306053060 ﬁ)loggoog(lmb 0b-
Bgblogmds S s 59900 Y1Sg, YwSr dm@3g-
dg@os bMogn 3-Fo.

23

gboogro 2. dmfdgbomo 30l 30MMdgddo
300H0bmbBo@ma® bgosdo®by dboli 3o@Es3odo
Aop05300L bodygoamm 0bGgbliogmds

a4 » 39
300-
39800 | 1 i} 11 v \Y% VI
BOQO

630 0.02 0.11 0.19 0.21
930 0.20 0.32 047 0.59 0.67 0.68
1230 0.37 0.52 0.68 0.75 0.82 0.83
1530 0.12 0.23 0.35 043 0.50 0.53
1830 0.03 0.05 0.06
>t 0' 238.8 310.1 507 6243 750 750
o4 » 39

306~
39001 VII VIII IX X XI XII
805{’0

630 0.17 0.10 0.06

930 0.64 0.58 0.52 042 0.30 0.21
1230 0.80 0.75 0.66 0.54 040 0.34
1530 0.50 045 0.34 021 0.10 0.06
1830 0.06 0.03

Sto | 7332 | 657.8 | 532.1 | 4106 | 2849 | 2053
>uSo 6004.3

gboogro 3. 3m@0obmbBomyd  bgosdod by
dbols  3odEsdo®o  @oosiools  0b@gbliogmds

S (338/®) ©> x59950 Y1Sr, YwSk (dx/3?) -

Ao gmemdols Ladygoamm 300mdgddo

©og- ” 39
306-
3900 I i I v \Y% \%!
30>
63 001 | 003 | 008 | 0.1
930 007 | 011 | 017 | 028 | 038 | 044
120 | 016 | 020 | 025 | 034 | 048 | 061
150 | 004 | 008 | 012 | 019 | 022 | 028
1830 001 | 003
Sro | 838 120 201 | 285. | 390 | 4735
©og- ” 39
306-
3990l | VI | VII IX X X1 X1I
300
63 008 | 006 | 001
930 040 | 038 | 033 | 024 | 014 | 008
120 | 056 | 059 | 048 | 036 | 016 | 0.14
150 | 036 | 032 | 021 | 012 | 003 | 002
1830 | 0.03
Sto | 4777 | 4525 | 3687 | 2305 | 1215 | 796
wSo 32933

OmamA(3 2 ©s 3 3bGomgdowsb hobl, @S-
oobmbol Lodygomm  30dmmdgddo dmdobmb@e-
g bgosdodby Ibol 30GEs300 @oposiools
Femogdo xodgdo dmfdgbwoeno ol dglsdsdols
Femoy®  xodmsb dgootgdbom dzodwgds 2711,0
Ix/82-000. 569945%-000.
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3o0bgeo  Mowoszool (D) Lowpowyg §o®dm-
5y96L dbol Lodswenol, @@yYdeosbmdols @g-
godols,  od3mlyggdml  gobogy®o  mgoligdbgdols
(po0%g00goemmds, Lodmgmogg) 9ybdaost. dmy-
dgbwogro 30l Jgdmnbgggzsdo  dm@H0bmbEsmy®
bges30mbg  aobbgymo  @oosiEool  Ladygsmm
06®gblogmdol, mgoyg®o ws Faoyg®o xsd9b0l
Lbowowggdo dmzgdymos bdogr 4-Jo.

dm§dgboao 3ol 30Mmdgddo  3@obmbE-
sen @ bgoododby godbgyeo @swosizools mgo-
90 xo8960 Y1Dg Lowowyg Fgmofowol aobds-
geomdsdo dabgmsdo Igdygmdls 67,0) 3‘;{,/82-5906
180,2(VILVIIL) 3y/8%-3cy.

©OI505bmdol Lodgogmm 30Mmdgddo aoo-
bggmo  @sosiEool 0bGgblogmds s mgoy®o
(Femogdo)  xodgoo  dbodgbgenmgbo  do@yen-
0696, 53 25b30MMbgdygmos  Od@osbmdols
dog® @swosools 0bBgblogdo asdbggom.

gboogro  4.3m{dgbpocmo ol 30MmMmbgddo
30@0bmbBomy®  bgosdodby  aodbgymo  @o-
@000l Dy Lodgogm  0b@gblogmds  (330/%),
ngog®o YDy s Favoydo ZV‘DO x990
(39{/82)
Qog- " 3a
g00-
39000 I 1I 111 v \'% VI
80@6
630 0.03 0.06 0.09 0.11
930 0.10 0.14 0.19 022 0.24 022
1230 0.15 0.21 0.25 0.28 0.25 0.24
15%0 0.06 0.12 0.15 0.17 0.18 0.24
1830 0.01 0.03 0.06
>t 0' 113.1 125.7 196.9 2430 2514 2514
Q4" » 33
30®-
39%00 VII VIII X X XI XII
81\Q\5
60 0.10 0.07 0.05 0.01
930 0.22 0.20 0.17 0.15 0.13 0.09
1230 0.24 0.21 0.19 0.17 0.16 0.14
15%0 0.18 0.15 0.12 0.09 0.06 0.04
1830 0.05 0.02
>t 0' 2514 2179 1634 138.3 116.3 964
YwSo 2178.8
OOYE@05bmdols Lodgomm 3odmdgddo god-

bggaro  @owosiools 0bGgblogmds Dg, mgoydo
>Dr s Feroydo ZVDR x0d960  dmzgdgmos
gboogo 5-Jo.

OmamO3  3bA.5-sb hobl, dgbgmols Fgdo-
BM@05by  0OYd@0obmdol Lodgomm  Jo®mdy-
ddo  godbgyao  @oosiEool  mgoygdo  xodgdo
YtDr  gBygmogh  964(1)  Ax/FP-sb  264,0(V)
8‘;</82-8g);]. OHPO0sbmdol dgdmbgggodo aodby-
Ao Goosiool Fmog@do  xodo YgDr  def-
dgbomo 3ol dgbodsdol Fmoy® xodmsb Y ¢Do
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Jgoodgdom oG ymmmdl  695,5 8‘;@/82-000, oby
46,9%-0m.

gboogno 5. Dg (d3©/32), >Dr o ZVDR
(3x/P) d3bgosTo
Qo4 3
306~
3900l | II 111 v A\ VI
B\SQO
630 0.03 0.06 0.09 0.11
930 0.10 0.14 0.19 0.22 0.24 0.22
1230 0.15 021 0.25 0.28 0.25 0.24
1530 0.06 0.12 0.15 0.17 0.18 0.19
1830 0.01 0.03 0.06
Sro | 131 | 1257 | 1969 | 2430 | 2640 | 2514
Qo4 » 33
goo-
39001 VII VIII IX X XI XII
805{)0
630 0.10 0.07 0.05 0.01
930 0.22 0.20 0.17 0.15 0.13 0.09
1230 024 021 0.19 0.17 0.16 0.14
1530 0.18 0.15 0.12 0.09 0.06 0.04
1830 0.05 0.02
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It is worked out the equation of regress according to which
optimum date of crop seeds on depth of 5 sm in ten days after
transition of temperature below 15° is defined (Autumn). The
equation definition of minimal temperature of soil on depth 5
sm at influence of absolutely minimal air temperature and
snow cover during the winter period Is given. The equation
definition of yield for districts productions of winter wheat is
recommended. The dropped out atmospheric precipitation
(170-200 mm and more) give a guarantee of a stable yield.

VIK 630:551.58 Biusinue arpomereopoJiornyeckux (pak-
TOPOB HA YCJIOBHSI NMepPe3MMOBKH M YPO:KaiHOCTbH 03H-
moii mmennubl./Menamze I'.I'., Tyrapamsumn M.VY., Me-
nmagze M.I'../ C6. TpynoB Mucturyra I'mmpomereoponoruu
I'pysun. — 2011, - T.116,¢.26-29-I'py3., Pe3. Auru., Pyc.
CocTaB/ieHO YpOBHEHUE PErpeccuy, B COOTBETCTBUU C KOTO-
poit onpexnensiercst (OceHbl0) oNTHMalbHAs J]aTa MOceBa ce-
MSH Ha ITyOMHE 5 cM uepe3 JecsaTh THEil Iocie mepexoia
Temmneparypsl Huxe 15°. Jlaérest B 3UMHHE IepHOA Ha Iiy-
OmHE 5 CM TOUYBHI YpaBHEHHE OIpPEACTICHUS MHHUMAIBHOMN
TeMIepaTyphbl MOYBBl NIPH BIMSHHHA a0COIIOTHO MHHUMANb-
HOH TemIiepaTypbl BO3/1yXa U CHEKHOTO HokpoBa. [lns paii-
OHOB NPOU3BOAMTENEH O3MMOHM MIIEHULBI PEKOMEHIYETCS
ypaBHEHHUE OIIpe/ielicHne yposkas. Brimasme arMocdepHbie
ocanku (170-200 MM u GoJiee) TAIOT rapaHTHH CTaOMIBHOTO
ypoxasi.
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UDC 551 Investigation Of Changeability Of Atmospheric
Temperature And Humidity Fields Of Atmospheric Cur-
rents Transformed From The Black Sea./ Z. Khvedelidzr,
T. Davitashvili, N. Ramishvili /. Transactions of the Institute
of Hydrometeorology. -2011. - 1.116. — p.29-33 - Georg.;
Summ. Georg.; Eng.; Russ.

Investigation of changeability of atmospheric currents trans-
ferred from the Earth one region to another with different
physical propertied is very actual problem of science. This
problem especially is important for the territory of west
Georgia, as there is observed cooling process on the back-
ground of global warming process. So in the present work
there is investigated character of changeability of atmos-
pheric temperature and humidity fields of atmospheric cur-
rents transferred from the Black Sea to land for different pa-
rameters of land’s surface. First time was studied changea-
bility of atmospheric temperature and humidity fields of at-
mospheric currents transferred from the Black Sea to land
by mathematical modelling taking into account different pa-
rameters of land’s surface and air currents. Results of calcu-
lations have shown that inside of zone with radius 25km.
from the Black Sea atmospheric masses have preserved the
Black Sea’s parameters. The main changeability of atmos-
pheric currents parameters were observed inside of zone 25-
50km. from the Black Sea and inside of zone 50-100km.
from the Black Sea atmospheric masses have preserved the
land’s parameters. These results were obtained at first time
by theoretical methods and they are in a good accordance
with data observed in operational practice.

YK 551 Usyuenue U3menenusi AtmocdepHoii Temnepa-
Typsl M Iloseii Baaxnoctu npu Tpanchopmanmii Bos-
ayunbix ITotokoB ¢ YepHoro Mops../3.Xsenenunze, T.
Jasuramsumm, H.Pamumsmm /. C6.TpymoB WucturyTta
I'uapomereoponoruu AH I'pysun. —2011. — 1.116. — ¢.298-
33- I'py3.; pe3. I'py3., Anr.,Pycck.

UccnenoBanue TpaHchopManuii BO3IYIIHBIX TOTOKOB IIPH
IIepeHoce OT MOBEPXHOCTH OJHOTO PErHoHa 3eMid Ha Jpy-
TYIO TUIOMIA/b, OTIIMYAIOIEH (PU3NIECKUMH CBOUCTBAMH, OC-
TaeTcs BeCMa aKTyalbHOIl mpobiemoil Hayku. JTo mpobieMa
0co0eHHO BaKHHO Ut 3amajnHoit ['pys3un, Tae Ha doHe Tio-
0aNbHOTO MOTEINICHNUs HAOII0JaeTCs IPOoIiece ITOXOI0AaHNs.
[TosTOoMy B maHHOH paboTe M3y4yaeTcss XapakTep W3MEHEHUs
aTMOC(epHOl TeMmmeparypbl M MOJeH BIAXHOCTBU MPH
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TpaHchOpMaii BO3AYIIHBIX MOTOKOB ¢ YepHoro Mops Ha
cyluly, JUI pa3HbIX IIapaMeTpOB MOJCTUJIAIOIIEH MOBEPXHO-
CTbU. B mepBble OBUIO NPHHATO BO BHUMAHHE IapaMeTpu
TpaHchopManuy penbeda MOICTHIAIONEH MTOBEPXHOCTH MU
BO3JIYIIHBIX ITOTOKOB M OBUIO M3y4EeHHO M3MEHCHHE TpaHC-
(hopmanuii BO3AYLIHBIX NMOTOKOB IPH IEpeHOce OT mobepe-
Kbl YepHoro Mops. Pe3ynpTaTsl paccueToB MOKa3aiu, 4To
B 30HE 25 KM OT MOpsl aTMOc()epHas Macca COXpaHseT napa-
METpPH BO3IYLIHHX MacC MOPS W OCHOBHas TpaHc(hopMarus
IPOUCXOAUT B 30HE 25-50 kM oT Mops. B 3one 50-100 xm
aTMoc(epHas Macca IOYTH HOJHOCTRIO XapaKTepasyeTcs Be-
JWYMHAaMU NpUCyIned pernony.Takoil pe3ynbTar B IepBbIe
OWIO0 TOJyYeHHO TEOPETHUECHH M XOPOIIO COTJIACYeTCs C
JIaHHBIMU UMEIOLMICS B ONIEPaTUBHON IIPAKTUKE.
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UDC 551.48.215 Statistical evaluation of hydro meteoro-
logical parameters of flooding zones of riv. Natanebi on
the background of global warming /G. Grigolia, D. Kerese-
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Statistical evaluations of hydro meteorological parameters of
flooding zones of riv. Natanebi are analyzed.
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UDC 556.048 Forecast of Erosive Processes of a Flowed
Zone of a River./D. Mamasakhlisi, G. Dokhnadze, J. Pan-
chulidze/. Transactions of the Georgian Institute of Hydro-
meteorology. -2008. - Tt.115. — p.36-38-Georg.; Summ.
Georg.; Eng.; Russ.

The report indicates the issues of forcasting the erosion
process in flooded zone when freshets impact on the lakes.
The essential facts are defined, such are lakes maximum out-
lays reliability of costal fortification in the flooded zone.

The profitability of using of geoinformation system is envi-
saged for solving the existing tasks.

Forcasting the flooded zone and leaking into it the erosion
processes at the whole length of the rivers allows the relevant
planning for the actions the floods and against the erosion.

YJIK556.048 IlporHo3upoBanue 3pO3HOHHBIX IPOIECCOB
B 30He 3aTomieHns peku./Mamacaxmucu K., Joxuamze I,
Haruymunze /. C6.TpynoB MuctuTyTa ['mopomereopoio-
run [py3mn.—2011.—1.116.—¢.36-38-I'py3.;Pe3.I'py3., Amr.,
Pyc./

B cratbe mpHBOIATCS BOMPOCH NPOTHO3HUPOBAHHS 3PO3HU-
WHBIX IIpOUECCOB B 30HC 3aTOIVICHUA IIPU I[MaBOJAKOBBIX
SBICHMSIX Ha pekax. PaccMaTpHBaiOTCs OCHOBHBIC OIpe-
JCIISAIOIINEC d)aKTOpr, KaKuMH SBJIAOTCA MAaKCHMAJIBHBIC
pacxonsl peK, Haa&KHOCTh OeperoyKpenHuTeIbHBIX COOpY-
JKSHHU M 30Ha 3aTOTUICHHSI.

[TokazaHa MEPCHIEKTUBHOCTH UCIIOJIL30BaHUS reouH(popmar-
HMOHHBIX CHCTEM JJISl PEIICHHUS TIOCTABICHHBIX 3a/1a4.
[MpuBenensl  GOpMyTBl  TO3BOJIIOMIAE  OMPEACICHHUIO
pa3MBIBOB TOYBOTPYHTOB B 3aBHCHMOCTH OT (HaKTOpPOB
00yCIaBIMBaIOLIMX MPOLECcCHl 3po3ur. Jlaércs 3aBHCHMOCTD
Iy pacuéra INyOMHBI pa3nuBa TPYHTOB, IPH 3aJaHHON
CHHYCOMJIAIbHOW (opMe HM3MeHeHHs! (aKTHUECKUX HaHHBIX
CKOpOCTEH BOJHOTO MTOTOKA IO BPEMEHH.

ITporuo3upoBaHue 30HBI 3aTOINICHUS H IIPOTEKAIOMNX B HEM
SPO3HMOHHEIX IPOLECCOB MO BCEH JUIMHE PEKH IT03BOJIUT
palOHANBHO  3aIUIAHUPOBATh  IPOTHBONABOAKOBEIE U
MIPOTUBOIPO3UOHHBIE MEPOTIPUATHSL.
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Jooo., 0by.,GyL.

boJodmggeml  gggeos 9609gbgenmgsbo  So@m 3-
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DgbFogengen  dpobs®gmomgol dgoagbogros  gd-
3oGogmo  asdmbsbyamgdgoo  (ysmomdols bo@dg-
40l obiowygbsw.

UDC 556.16 Runoff of flood period on rivers of Geor-
gia./Basilashvili Ts./Transactions of the Institute of Hydro-
meteorology.—2011-V.116-p.39-43-eorg.:Summ.Georg.,
Eng., Russ.

For all important river stations norms of annual and flood
period runoff are defined of variation and asymmetry. The
beginning and ending dates, and durations of flood period are
also established.

For unstudied rivers empiric expressions are composed to
establish the norms of flood period runoff.

YAK 556.16 Ctok 3a nepuoa moJjoBoabsi Ha pexax ['py-
3un. /bacunamBumm 11.3./Tpyner WHCTHTYTa THApOMETE-
oponorun AH I'py3nn.-2011.-1.116.¢.39-43-I'py3.;pe3.;['py3.
Amr., Pycck.

Jnst Bcex BaKHBIX THIPOCTBOPOB peK ['py3uM yTOYHEHHI
HOpPMBI TOJOBOTO CTOKa W 3a MEpPHOA MOJOBOMABS, KO3(-
(bUIIMEHTHI BapHaIli U aCHMMETPHH, a TaK)Ke IaThl Hadana i
KOHIIa ¥ TPOIOJDKUTEIFHOCTD TIONOBOBS.

[ ompeneneHHuss CTOKa TIONOBOIbS HEU3YYEHHBIX PEK
YCTaHOBJICHBI IMITUPHUYECKHE BHIPAKCHUSL.
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JKIT.MAMEJIOB

Huctutyt reorpaduu umenn akan. I'. A. Anuesa HAH
Azep0aiimkana.

YAK 551.48.212 (479.24)

METOJMKA PACYETA U3MEHUNBOCTH
HAUBOJBIINX PACXOA0B BOAbI PEK
BOJIBIIOTO KABKA3A
(B MPEJEJIAX ABEPBAMJI)KAHCKOM
PECIIYBJIUKN)

CraTbhsl MOCBsIIEHa pa3pabOTKE METOJUKU pacdyéra

M3MEHYNBOCTH HAMOOINBIINX PACcXOIOB BOABI (CVQ ).C

3TOHU LICJIBIO BBISABJIEHA CBA3B MEXKAY CVQ 1 CYyTOYHBIM

MaKCUMyMOM OCaJIKOB, KOTOpas XapaKTepH3yeT IOoTe-
HIMAIBHYI0  BO3MOXKHOCTh  pacxoja Boapl. Ha
OCHOBaHHMHU TOJy4YEHHOW (OpMyJbl OBbLI MPOM3BEIEH

pacuérC, .

CormocraiieHHe pe3yNbTaToB pacuéra ¢ (akTuiec-
KAMH JTAaHHBIMH II0Ka3bIBa€T HAa MX OJHM3KYIO CXOJH-
MOCTb.

Tak, U3 paccCMOTpeHHBIX 33 MYyHKTOB pEK MOrpe-
IIHOCTh pacyéTa B OCHOBHOM He IpeBbImaeT +20%.

Ha ocHOBaHWMM BBHIIEH3IOKEHHOTO, PEKOMECHIye-
MBI (HOpPMYIBI MOTYT OBITH HCHOJB30BAHBI IS
pacuéTa M3MEHYHNBOCTH HAMOOJIBIIHUX PACXOJOB BOJEI
HEM3Y4YCHHBIX peK JaHHOU TepPUTOPHU.

M3MEeHYUBOCT,  HAMOOJBIINX pacxogoB  BOABI

(CVQ) uMeeT OONbIIoe 3HA4YeHHUe JUIs HayKH M IIpaK-

TUKA (CO3/IaHUE BOMOXPAHWIHUII, THAPOTEXHUICCKHUX
COOPYKEHHH U JIp.).

Kak w3BecTHO, M3MEHUYMBOCTH TOJOBOTO CTOKA
BOJIbI, a TAK)KE M W3MEHYUBOCTh HAWOOJBIIUX PACXO-
JIOB BOJBI, 3aBUCAT OT BOJHOCTH peK. SICHO, dTO
BOJHOCTh PEK BO BCEX pPETHOHAxX, B TOM 4YHCJIE Ha
Bonpmom KaBkaze, 3a HCKIIOUEHHEM TEPPUTOPHUIL
SKBaTOPUAJIbHOM 30HBI, HE OCTAeTCs IOCTOSHHON B
TEYEHHE TOAa. DTO MPEXKJIE BCErO 3aBUCUT OT BIUSHUSI
aTMOC(EpPHBIX 0CaIKOB Ha cTOK Bofbl. [lo MHEHUIO [5],
aTMOC(EepHBIE OCAJKH SBISIFOTCS TOTCHIMATBHOM
BO3MOXKHOCTBIO CTOKa BOHBL. M3BecTHO, dYTO OT
BBICOTHOCTH BOJIOcOOpa peK, a Takke (QUiIbTpyromei
CHOCOOHOCTH TPEIIMHOBATBHIX IOPOJ, HA OTICIBHBIX
BoZI0CcOOpax peKk aTMOC(EpPHBIE 0CAIKH MOIBEPTAIOTCS
pPa3sIUYHBIM KOJMYECTBAaM pacxoaa Boabl. Ha Ham
B3TJIS[] OTO JIOJDKHO HMETh 0C000€ 3Ha4YeHHe JIst
crexaromux pexk bompmoro Kaskaza. M3-3a Heycne-
BaeMOCTH (UIBTPAIMK TPEIIMHOBATHIX MOPOJ] JINBHE-
Bble aTMoc(epHbIe OCAIKU OTIUYAIOTCS OT OCAJKOB
o0bryHOTO pexkuma. Ha paccmaTtpuBaeMoil Tepputopun
(opMHpOBaHHE CTOKA BOABI OOBIYHO HAYHHACTCS C
MapTa Mecsila OTTauBaHHEM CHETOB U BBINAJEHUEM
JIOXKJIEH, a B OTAENBHBIX pekax (Hanpumep, ['ycapuai,
I'yauanyail), BEUHBIX CHETOB M JIEAHUKOB, UMEIOILIUXCSI
Ha BomocObope pek. B cBsA3m ¢ 3THUM TOBBIICHHE
YPOBHSI BOABI B peKax HAYMHAETCS B OCHOBHOM BECHOIA,
a TaKk)Ke OCEHBIO, a CIaJ — JIETOM (MCKIIoYasi MpoXo-
XKIEHHE CEJICBBIX IIOTOKOB, a TAaKKe OTTAaUBaHHE
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BCYHBIX CHETOB U JICIIHUKOB) U 3UMOM.

Ha mam B3risn, ykasaHHBIC NPHYHHBI JIOJIKHBI
BIMATL Ha KoJeOaHWe CTOKAa M H3MEHYMBOCTh HaM-
Oonpmmx pacxoqoB BoAsl. Kak ObUTO OTMEYEHO BHIMIE,
aTMoc(epHbIe OCAJIKU SIBISIFOTCS MOTCHIMATIBHO BO3-
MOYHOW CpPEIHEro/I0BOr0 CTOKA BOJIbI, & UX CYTOYHOE
MakcUMalibHOEe 3HaueHuWe (Ha YpOBHE pe3yibTaTa
COBOKYITHOCTH BIHUSIIONUIMX (PAKTOPOB) OJDKHO BIIHSITH
Ha BEJIMYMHY W3MCHUMBOCTU HAWOOJBIINX PAaCXOI0B
BOJIBL.

Crnenyetr OTMETHUTD, YTO MO CPABHEHHUIO C U3MCHYH-
BOCTBIO HAaWOOJBIINX PACXOJOB BOJIBI M3MEHYUBOCTH
CPEHEr0JIOBOTO  pacxoja BOJbI HM3ydeHa Oosee
MOJPOOHO, YEMY TMOCBSIIECHO OOJIBIIOE KOJUYECTBO
pabort. [lepBasi MOMBITKA OTHICKAHUS ONTUMAIBHBIX ITY-
Teil onpenencHus Cyo MPHHAICHKUT [2,3,6,7,11, 12].

bosee neranbHBIA MOAXOA AT ONMpPEAEICHUS CVQ

Ob11 cenan [1, 7, 9].
Jlnst paccMaTprBaeMoit TEpPUTOPHU O HAMOOBIINX

CVQ HCTIOCPEACTBEHHOC OTHOLICHUEC HMECT pa60Ta

[71.

ABTOpoM Uil ycioBui 3akaBka3zbid M JlarecraHa
BBIBJICHA 3aBUCHMOCTb MEXIY HM3MEHUYHBOCTHIO
pacxo/oB IOJIOBOJbS M IUIOIAIbI0 CPEIHEH BBICOTHI
BojocOopa. OOHOBpEMEHHO aBTOp OTMedaeT: «Jlms
10xHOTO ckiloHa bombmoro Kaskasa u3-3a oTcyTcTBUA
JOCTaTOYHBIX JAaHHBIX HAONIOZCHUH B OTAENBHBIX
THPOJIOTHYECKUX pPaloOHaX, a TaKke MH3-3a He3Ha-
YUTEIBHBIX ITAHHBIX, IMapaMeTphl YKa3aHHBIX (OPMYI
He npuBeneHsl ([7], ¢.93).

Crnenyer OTMETHUTh, YTO XOTS B €XKErOJHHKAX U B
OI'XA-ax OTMEYEeHHOE W3MEpeHHE pacxoja BOJIBI,
MOXHO CUHMTATh NPUOIMXEHHBIM, TO 3TO HE YKa3bIBaeT
Ha TO, YTO OHH SBIISIFOTCS HEIEHCTBHUTEIbHBIMHU. UTO
JKe KacaeTcs e)KEIHEBHBIX PacXoJOB BOJBI, MHOT/A HE

caumamucy ¢ H = }/(Q) M3-32 CENIEHOCHOCTH HMe-

IOmmX OOJBIIOE OTKIOHEHUE TOYEK OT KPHUBHIX. B 31O
BpeMs IS BOCCTAHOBICHHS €XKEIHEBHOTO pacxoja
BONBl TMPONYIICHHBIX THEH YacTO WCIIONb30BAIA
rpaguueckne W TpsIMblE HWHTEPIONSIUNA  MEXIY
W3MEpPEHHBIMU PACXOJaMU BOJBI MO KOMIUIEKCHOMY
rpaduky. [lodToMy 3TH HaHHBIE CUHUTAINCH COMHH-
TEIbHBIMA M TPUOIMKEHHBIMH, TaK Kak OHH HECO-
MHEHHO SIBIISTIOTCS CTAITMOHAPHO HaOM01aeMbIMH. B TO
)K€ BpEMSI HCCIIE[OBaTeNb MpellaraeT HCIOJIb30BaTh
CBS3b MAaKCHUMAaJIbHBIX PAacXoJl0B MOJOBOJIbS U MaBOJ-
KOB HEM3Y4YEeHHBbIX pek 3akaBKkasbs u Jlarecrana ([7], c.
94). OTcyTCTBHE NOCTATOYHBIX JAHHBIX HAOJFOICHUIA
JUISL CTEKAaIOIIMX pPEK I0KHOro ckjioHa bonbmoro
Kagkaza yxe Obu10 BhIIIE 0TMe4eHO. K coxxaneHuto, B
MOHOTrpaduu HcchenoBaTeNb HE MPHUBOIUT COOTBETC-
TBYIOIIEH TaOMUIBI MEXKIY (PAKTUIECKHIMH W BBIUUC-

JICHHBIMU CVQ HanOOJIBIINX pacxoa0B BOJbBI, a TAKKE
HUX OTKJIIOHCHHEC OT q)aKTI/I‘IeCKI/IX JaHHBIX. Taxxe He

JaeTCs HMCCIEOBAaTelIeM HACKOJIBKO BBITOAHO OTJIH-
gaeTcs ero npejiaraeMast Gpopmyia oT Apyrux. Yo xe
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KacaeTcsl CTEKAIOIIUX PEK C CEBEPO-BOCTOUHOIO CKJIO-
Ha bBompmoro KaBkaza wuckmouas OacceiiH peku
CaMmyp, aBTOPOM HCIIOJIB30BAHO BCETO 4 IyHKTa peK.
Xots mma mroboit TeppuTopHHM pa3paboTaHHAS UM

METOAMKA pacucTa CVQ JOJIDKHa Obllla OXBAaTUTHL B

OCHOBHOM BCE MYHKTBI PEK, a MOJIyYCHHBIC PACUETHBIC
CBSI3U JIOJDKHBI OBLTM COOTBETCTBOBATH (PAKTUUECKHM
JIAHHBIM ¢ HAUMEHBIIHUM OTKJIOHEHUEM.

Crenyer OTMETHTh, YTO UMEIOIUecs nanHble Har-
noHanpHOro Jlemapramenra ['mapomereoponorun Mu-
HuctepctBa Dkonoruu u [Ipuponueix PecypcoB Aze-
pOaiimkanckoi Pecriyonmuku mo 2011 ron B HacTosiee

BpEMsS Dar0T BO3MOKHOCTH BBIYHCIINTH CVQ HanOOJIb-

IIMX PacXoJI0B BOJBI MO 39-TH CTallMOHAPHBIM IMYHK-
TaM pex.

CoOpaHHBIi U CHCTEMaTH3WPOBAaHHBIN (akTHuec-
KU MaTepuan CTallMOHApPHBIX HaOMIONEHWH Hax
HauOOJBIIMMHU PACXOAAMHU BOJBI IO3BONIAET MPOBECTH

Gosiee yriayOJeHHBIE MCCIEIOBAHUS T10 CVQ u paspa-

0oTaTh €ro MeTOAMKY pacuera MpU OTCYTCTBUM JlaH-
HBIX MHOT'OJIETHUX HAOJIONEHUMN.

VY4uuTeIBas 3T0, CYUTAEM LIEIECOOOPA3HBIM PacCMO-
TPETh HOBYIO 3aBHCHMOCTB, OTIMYAIOIIYIOCS OT Tpe-
IBIOYIICH W XapaKTepH3yIoIias cuenu(uKy ucciesye-
MO TeppUTOpUH.

[Ipou3BeneHHBIE HAMU pPacdeTHl MOKA3BIBAIOT, UTO

BCIIMYMHA CVQ Ha UCCIIEAYEMBIX PEKaX U3MECHACTCA OT

0,10 1o 2,99. HauGounbmas BeJIMUMHA CVQ nopszka 1

n Oosiee xapakTepHa IJIsi BEpXOBbEB pek ['ypydail —
c.Cycaii, Kypmyxuait — c.Capsioam, c.Mmmcy, Kyna-
xcaiicy — c.Capsibam, ["aitHap — O6mm3 ycThs, Ynxamy-
pMa3 — OJIH3 YCThS.

B cpenneropse Gosblive BEIMYUHEI CVQ nMeer

Joxaramkykyail — c.PycToB, Atardail — c.Antelaramx,
Xapmupopuait — c.Xanras, banakenuait — r.banaken,
Tamauait — r.3ararana, Aruaii — Arvaii, Arpuyaii —
c.bampgamare 1 Axoxuail — c.XaHarax. A B HH3-

KOTOpbe HauOOIBINAs BETHYUHA CVQ B OTJIMYHE OT
CVR HE HaOJII0Jal0TCA.

O‘IGBI/II[HO, YTO yKa3aHHasgd U3MEHYHMBOCTH I10 CVQ

3aBHCUT OT aTMOC(EpHBIX OCaIKOB (B TOM YHCIE OT
CYyTOYHOTO MaKCHMyMa OCAaIKOB), T.C. OT BOJHOCTH
pek. B mocneanue ronpl ee KoneOaHUE TMPOUCXOANT B
CBSI3M C MTOTEIUIEHUEM KiuMara [4, 8].

ITockonbKy paccMaTpuBaeMasi TEPPUTOPHS SBJISICT-
Cs TOPHOW, TO BBIMAJCHHE AaTMOC(EPHBIX OCAIKOB
(0cOOCHHO JIMBHEBBIX JOXKJIEH) HE BCETJIa OXBATHIBACT
BCE BBICOTHBIC IOsica. BeposTHO, YTO BHINICYKa3aHHBIC

YCIIOBHS IO CVQ MOYTH COOTBETCTBYIOT aTtMmocdep-

HbIM ocaakaM. [1o 3Toit mpu4KMHE JTUBHEBBIE JOXKIU HE
BCErJa MOI'YT OXBaTbIBaTh CIUIOLIHBIC —IUIOIIAAN
BojocOopa pek. Bo Bpems mnomHoro oxmara Tep-
PUTOPHH PpEYHOr0 BOAOCOOpPa B HANpaBICHUU OT
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BBICOKOTOpbs K KOHYCYBBIHOCA JMBHEBBIMH JOXKIAMHU N3MeHYNBOCTH
HAOJFOTAI0TCS KaTaCTPO(MUUCSCKHUE CEM WM TaBOIKH. HaubOMbIINX g
Hao6opot, npy BBINAJCHNN JTHBHEBBIX aTMOC(HEPHBIX PAaCcXOJI0B BOJBI CVQ i
OCaZKOB Ha pasHBIX Moscax (HAmpUMep, OT cpe- - Charo | Comno | o >
JHETOPbsI WM HHU3KOTOPbsl K HANpaBICHHUIO KOHYycCa =
BBIHOCA) B BBIIICYKa3aHHBIX peKax HaMOOJNbIIHe % E
BEJTUUHHBI CVQ MIPUHUMAIOT Pa3INYHbIC 3HAUCHHUS. OE &
Tabnuna. XapaKTepUCTHUKA HM3MEHYHMBOCTH HaWOOJIb-
KX PacXo0B BOJBI PEK I'ycapuait-Ky3yx 1,10 1,34 22
Bonbioro KaBkaza I'ypyuaii-Cycait 1,84 1,33 -28
= o I'yauitamuaii-I'sipei3 0,27 0,30 10
g E I'ynuiianyaii- X pIHAJIBIT 1,01 0,72 -28
& & I'yauniiargaid-Kronyan 0,28 0,32 14
§ % < XpIHanbIryai- X sIHaJIbIT 0,45 0,47 5
5 £33 Aruaii-Jlxex 0,34 0,35 4
e - £ S e Aruaii-Cyxraraia 0,48 0,47 -1
- Peka-IyHKT § § = % T"apauaii-Prox 0,56 0,56 0
2 a8 8 BenbBenuuaii-Haxypaysy 0,90 0,89 -1
s 8‘ % Benbpenuuaii-TeHruanrsl 0,33 0,30 -10
% 2 Jepkyuaii-Jlepk 0,24 0,25 6
8 g Xapmunopyaii-Xanran 0,19 0,25 32
Arauaii- AnTelaramk 0,95 0,99 4
1 | I'ycapuaii-Ky3yn 2940 35 CywmraifpITyaii- 1,42 1,32 -7
2 | I'ypyuaii-Cycai 2930 45 TepeKkHIIKIoNb
3 | I'ymuitamgait-Teipss 2590 35,6 banakenuaii-banakexn 1,46 1,22 -9
4 | I'ynuitamyaii-XpIHAJIBIT 2960 39,9 Tanavaii-3ararana 1,32 1,14 -14
5 | I'ynunitanuaii-Kromaan 2400 36,7 Kypmyxuaii-Cappibanr 1,44 1,79 25
6 | XsbIHanergai-XeIHAIBIT 2780 39,9 Kypmyxyaii-Unicy 3,07 3,93 28
7 | Aruaii-Jlxek 2590 41,8 amamyaii-Unmcy 1,75 1,44 -18
8 | Aruaii-Cyxrarana 1480 47,8 Kynaxaiicy-Capei6am 1,29 1,38 7
9 | I'apauaii-Prox 2600 49,9 Aryvaii-Aryait 1,33 1,38 4
10 | Benspenuuaii-Haxypaysy 2020 47,7 Arpuyaii-bamnamarsun 3,08 2,40 -28
11 | Beabennuaii-TeHruanTel 1870 47,7 [aiinap-6mu3 ycThs 1,51 1,44 -4
12 | JHepxuaii-Jepx 2050 36 Uyxamypmas-0Ju3 yCThs 1,70 1,44 -15
13 | Xapmunopuaii-Xantan 1380 39,1 Canrepyaii-I'ana Kbk 0,54 0,71 31
14 | Arauaii-Antelaramx 1360 39,1 Typuanyaii-Casanan 0,56 0,71 27
15 | CywmraiibrTuaii-Ilepekumikions 890 38 I'eokdaii-I'eoxyait 0,45 0,76 35
16 | banakenuaii-banaken 1560 66 Bymwaii-bBym 1,20 1,44 20
17 | Tanauaii-3ararana 1710 93 Tuxanneaaii-THKaHIb 0,68 0,64 -6
18 | Kypmyxuait-Capribam 2440 66 Axoxuaii-XaHarax 2,72 2,05 -25
19 | Kypmyxuaii-Wncy 2270 58,8 I'mpaumanyaii-I'apaHoxyp 0,44 0,52 18
20 | F'amamuaii-Mncy 2380 58,8 [Mupcaaryaii-1llamaxsl 0,45 0,51 13
21 | Kynaxaticy-Capsibar 2370 75
22 | Aruaii-Aryaii 1990 60 BeposTHO, YTO MEXIy CYTOUYHBIM MakCUMyMOM art-
23 | Arpuyaii-bamjamarsut 1560 58,1 MOC(EPHBIX OCAIKOB U H3MEHYHBOCTHIO CVQ —
24 | TaitHap-0:1u3 ycTbsl 2040 58
25 | Yyxagypmaz-0m1u3 ycThsi 2210 59,9 OBITh TECHAsl CBs3b. YBS3Ka BEINYHHEI CVQ C CyTO-
26 | Canrepuaii-I'amamkeik 2050 44
27 | Typranaii-Casanan 1280 0,44 YHBIM MaKCIfMYMOM 0CaJKOB OoJiee mpuemieMa s
8 | Teoxuaii-Teoxaaii 976 453 HCCIIEyeMOU TEPPUTOPUU U TPEJCTABIACTCS HUXKEY-
29 | bywuaii-bym 2240 60 Ka3aHHbIM ypaBHEHHEM:
30 | Tuxkanneryai-TUKaHIBI 2380 42 CVQ = KX n (1)
31 | Axoxuaii-XaHarax 1660 70 —
32 | I'mpaumanyaii-I'apaHoxyp 1820 38,4 e X CpeaHss BEINYMHA CYTOYHOIO MaKCMMyMa OC-
33 | lupcaardaii-Ilamaxsr 1356 38 anKoB B MM; C,y - M3MEHUMBOCTE HAHGOBITHX Pacxo-

JI0B Bozbl (Oe3pa3mepHas BennumHA); - creneHs ypa-

suenus; K - mepemennsiii koadduuent (6e3pasme-
PHBIIf), BEJIMUUHA KOTOPOTO U3MEHSETCS B 3aBHCHMO-
CTH OT (PU3UKO-TeorpadUUCCKUX YCIOBUN TEPPUTOPHU.
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‘VkazaHHas 3aBUCUMOCTH MEXAY KOMIUIEKCOM CVQ

U3-3a CIIOXKHOCTH (DU3MKO-TeorpaduuecKux YCIOBHIA
TEPPUTOPUHU UMeEET 4 BUAa YpaBHEHUS.

W3 Hux 3 — 1151 ceBepo-BOCTOYHOTO U 1 — 7S 10K~
Horo ckioHa bonbmoro KaBkaza. IlomyuenHast cBsizb
COOTBETCTBYET TEPPUTOPHAIEHOMY pPAacCHpeAeNICHHIO.
Ha ceBepo-BocrounoM ckione bonbumoro Kaskaza mis

pacuera CVQ pa3IMYaroTCs CIEAYIOIINE TPYIIIbL:

Juia Mexxaypeubs ['ycapuaif-Aruait

Cyo =0,00114X > 2),
Juist Mexaypeubs ["apavaii-Jlepkuaii
Cyp = 0,000326 X >** @A),

Ut Mexxnypeubs Jepkuaii-CyMraiibiTuai
Cyo =0,00342X > @),

JUIL TPYNIBI PeK FOXKHOTO CKJIoHa bosmbmroro
Kaskaza mexnaypeube banakenuaii-Ilupcaatuait

Cyo =01222X > (5)

CrnemyeT OTMETHUTh, YTO I0)KHAS 4acTh TEPPUTOPUHU
Boneimoro KaBkaza oTim4aeTcst OT ceBEpO-BOCTOYHOIM
CHJIBHBIMH TIPOXOXKACHUSAMH M YacTO IOBTOPSIO-
muMucs censiMH. Ha [0)KHOM CKIIOHE BBINIa/IcHHE
aTMOC(EpHBIX OCaJKOB XapaKTEPHU3YETCs] B OCHOBHOM
B Buze JMBHA. [lo3TOMy Uit 3TOH YacTH TeppUTOpPHH
HCCIIEZIOBaHMS CBA3b OTHOCHTCS K OJJHOM TpyIIIE.

PeSyJ’IBTaTLI BBIYHMCJICHUA CVQ o MmpeACTaBJICHH-

BpIM (QopMyJaM IpuBeAeHbl B Tabimue. VX anamm3
yKa3bIBaeT Ha YZOBJIETBOPUTEIBHYIO CXOAUMOCTD BbI-

YHUCJICHHBIX BECJIMYHNH CVQ C (1)aKTI/I‘I€CKI/IMI/I JaHHBIMU.

[MorpemHOCTh pacdera B OCHOBHOM HE IIPEBEIMIACT
+20%.

Ha ocHOBaHMM BBINIEU3IOKEHHOTO, PEKOMEHIYEM
HCIIONIB30BaTh MpejuiaraeMele (OpMyJBl A pacueTa

BCIIMYMHBI CVQ HanOOJIBIIHNX pacxoa0B BOABI cnabo-

M3YYEeHHBIX U HEM3yueHHBIX pek bompmoro Kapkasa.

Wtak, B 3aKimiodeHre Mbl MPHUILIH K CIEAYIOUUM
BBIBOJAM:

1. BbIIBIEHO, YTO H3MEHYMBOCTH HAMOOJBIIMX
PacxomoB BOJBI COTJIACYETCS C BBICOTHON TMOSICHOCTHIO
penbeda, TmpudeM ero  HAWMOONbINAs  BEJIMYHHA
npeoOiagaeT B BBICOKOTOPHOM IIOsiCe, a TaKxke
YAaCTHUYHO B BEPXHEW YacTU CPEIHETOPbsl, YTO CBS3aHO
C OXBaTOM JIMBHEBBIX HOXKAEH. B oCTaabHBIX YacTIx
TEPPUTOPUU  KOJIMYECTBO  BBIMAJEHUS  JIMBHEBBIX
JIO’KJEN CPAaBHUTENBHO OJJUHAKOBO.

2. Bricokas BeamyuHA CVQ CBsgA3aHa C MHOIO-

JIETHUM KOJicOaHueM KJIuMmara, 0COOEHHO B OoCJIICIHES
BpPEMS C IMOBBIIIECHUEM €€ TEMIICPATYPHI.

3. Bce pacuérHble pe3ynbTaThl CVQ YKa3bIBalOT Ha

JAOCTOBCPHOCTL MPHUHATHIX HaAMH CYTOYHBIX MAaKCH-

MYMOB OCaJIKOB.
R0&IG5GIGS — REFERENCES - IMTEPATYPA

46

1. Buoxunos E.I'. Pacmpenenenue BepOSITHOCTEH .
mamm PEUHOTO cTOKa — M. Hayka, 1974. — 169 c.

2. BaxnoB A.H. O0 M3MEHYNBOCTH I'OIOBOTO CTOKA B
TOPHBIX paiiOHaX C TPEIIMHOBATHIM JIABOBBIM IIO-
KpoBoM. Meteoposorus u ruaponorus. 1951, Ne S.

3. Bemmer H.A. Pacuer MakcHManbsHOTO CTOKa Tallo-
OXKAEBBIX Box 1%-oif obOecnedyeHHOCTH peK
Mamoro Kaskaza. M3ectus AH Aszep6.CCP.
cep.Hayk o 3emie. 1978. Ne 3. ¢. 123-130.

4. T'pyza I'.B. KnumaTtndeckasi U'3MEHUYUBOCTD H IIPO-
THO3 U3MeHeHui knumata. [Ipupomaa, 1992. Ne 8.

5. JaesimoB JI.LK. BomonocHocts pexk CCCP, eé
konebanuss W BiaMsHME Ha e€  usmko-
reorpaguyeckue dakropsr. JI., 1947.

6. Kpunxwit C.H., Menkens M.®. O npuémax uccie-
JIOBaHUS CIYYaWHBIX KOJEOaHWH PEYHOTO CTOKA.-
Tpynet HUY I'YIMC,1946, cep.4, Bbim.29, ¢.3-32.

7. MamenoB M.A. PacuéTsl MaKCHMANBHBIX PacXoOA0B
BOZBI TOpHBIX pek. JI. 'mapomereonsaar, 1989.

8. Maxmynoe P.H. Twunpomereopororus, xnuma-
THUYECKHE W3MEHEHHs, MPUPOJAHBIE KaTacTpo(dbl M
*u3Hb. M31-B0 Hypnan. baky, 2006, 76 c.

9. PoxnectBenckuit A.B., Yeborapes A.M. CraTtuc-
THYeCKHuEe MeToAsl B ruapojoruun. — JI. ['mapo-
MmeTeousnar. 1974, 424 c.

10. PycramoB C.I'. Pexu Azepbaiimkanckoit CCP u nx
THIPOJIOTUICCKUE
ocobenHocTH (Ha azepO.s13wike), baky, m3n-Bo AH
Azep6.CCP, 1960, 194 c.

11. Coxonosckuit JI.JI. O nmpuMeHEHUN METOAOB MaTe-
MATHYECKOH CTAaTHCTHKH W COOTBETCTBHH Teope-
THYECKUX W OMIHMPHUYCCKUX BEPOSTHOCTEH mpH
pacuérax MakcuMalbHOro crtoxka. — Tpyasl I'THU,
1977, Boim. 241, ¢. 3-10.

12. Xmanamze I'.H. V3meH4YMBOCTH TOZOBOrO CTOKA
TOPHBIX pek 3akaBkasbsa. — Tpymsl Toun. HUTMU,
1959, BeIm. 5. ¢. 562-573.

UDC 551.48.212 (479.24)
METHODICS OF CALCULATION OF CHANGABILI-
TY OF GREATEST EXPENDITURE OF WATER OF
THE RIVERS GREATEST CAUCASUS (IN THE TER-
RITORY OF AZERBAIJAN REPUBIC)./J.HMAME-
DOV/Transactions of the Georgian Institute of Hydromete-
orology.-2011.-v 116. p.43-47- Russ; Summ. Eng; Russ.

The article deals with the ground work of calculation me-
thodics changability the greatest expenditure of waters

(CVQ ) and subsistence of rainfalls was revealed, where it is

charactirized potential chance of expenditure of water.
On the basis of gained formula was carried calculation

Cuo.

Comparing results of calculation with the informa-
tion shows to their close similarity.

So from learned 34 posts of rivers the error of cal-
culation mainly doesn’t rise £20%.

On the basis of upper mentioned given formula can
be used for calculation of changability greatest expend-
iture of water not learned rivers of given territory.
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VK 551.48.212 (479.24)

METO/JMUKA PACUKTA U3MEHYMBOCTU HAUBO-

JIBIIINX PACXOJOB BO/IbI PEK BOJIBIIIOI'O KA-

BKA3A (B TIPEJIEJIAX A3EPBAMIZKAHCKOM PEC-

MYBJIUKN)/JIK.T.MAMEJOB/C6.Tpynos WUI'M AH

I'py3mn.—2011.—1.116.—c43-47-Pycck.;pe3., Anr.,Pycck.
CraTbs mocBsIIIeHa pa3padoTKe METOAUKH pacyéra

M3MEHYMBOCTH HAMOOIBIIHX pacxog0B BOABI (CVQ )C

3TOH LIEJIbIO BBISBJICHA CBS3b MCKIY CVQ " CYTOYHBIM

MakCUMYMOM  OCaJKOB, KOTOpas  XapaKkTepu3yeT
NOTEHIMAJBbHYI0 BO3MOXHOCTH pacxoja Boael. Ha
OCHOBAHWW NOJIYYeHHOW (HOpMyIBI OBLT NPOW3BEAEH

pacuérC, .

ComnocraBnenne Pe3yIbTaToB pacuéra c
(haKTHIECKUMH TaHHBIMH IOKA3bIBACT Ha X OIHM3KYIO
CXOJIMOCTb.

Tak, u3 paccMOTpeHHBIX 33 MYHKTOB pEK

MOTPCIIHOCTD pacqéTa B OCHOBHOM HC MNPCBBINIACT
+20%.
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UDC 631-402 A NEW METHOD OF CALCULATION
OF THE FLOW QUANTITY FOR THE HYDRO SYS-
TEM OF A HIGH MOISTURE ZONE. /Panchulidze J.,
Mamasakhlisi J./. Transactions of the Georgian Institute of
Hydrometeorology. -2011. - 1.116. — p.47-48- Georg.; Summ.
Georg.; Eng.; Russ.

A calculation formula of the river water-flow from its start
point to the end point was offered as a result of carried out
researches, which determines a flow quantity at any moment
of t-time, both for the flow growth and reduction phases that
is of great importance on drainage system projection.

VK. 631-402 HOBASI METOJJUKA PACYETA OBb-
EMA CTOKA 1JIsI THUAPOCETHU 30HBI ITOBBI-
INEHHOM BJIAKHOCTMW. /Manuymunze k., Mamaca-
xmucn  JK./.Co.TpynoB Hucruryra [I'mppomereoponorun
I'py3un.—2011.—1.116.— c.47-48 Pyc .; Pes. I'py3., Anr.,Pyc.
B pesympraTe NpOBENEHHBIX HCCICIOBAaHUH IpeIoKeHa
(dopMmyna pacuera pedyHOro CTOKa OT Hayaja CTOKA 10 €ro
MpephIBaHUS, KOTOPOH OINpeneNnseTcss pacxol BoAbl (00BeM)
K JF0OOMY MOMEHTY {-BpeMeHHM Kak Juisi (asbl yBeIMYCHUS
CTOKa, TaKk W A7 (pa3bl yMEHBIICHHS, YTO MMEET OOJNbIIoe
3HAYEHHE PH IPOSKTHPOBAHUH CHCTEM OCYIICHHSI.
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Georg.: Summ. Georg., Eng., Russ.

Trend, cyclicity and periodicity of flow are analyzed using of
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I'pys., Pe3. Aura., Pyc.

Jlns  u3ydeHWs BHYTPEroJOBOE pAacIpelelieHHs CTOKa
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CIoco00B U KPUTEPUHN OLICHKU.

51

dobognsdgoeno (3.
do®mdg@gmammmyools 0bLGoG Y@
903 556.16.06
SRIMLO3RIN LOIS>AMBIRML BHIA0-
BMA00L ROAGSOMBIdS 3RO65®AN)S
YdORRORMd3IBOL HOIMBSRIGOL 30LIR-
300)
3obogbymol Fyosmomds s@ols dmsgsdo
gobs s@dmlogangn Lods®mgganml dwobs®gms
Fyeool  Ggg0dols, @mIamol wAOmL  gogeobgds
domo Favogdo hodmbowgbols 50-70%. Farols o-
bodbgbo 3g@Momegdo, 2obloggmn@gdom bogby-
g0, bobosmgds (ysmdzodmdom, sdodmd of
d3gbodgms  bo39a9Bo30m  3gdomwols  Id@smo
dogolb 300mdgddo Lododms domo bdodo GFyge.

3do@md  sedmbsgmgm  LoJo@mggeml  Gg@o-
B™@os  Fomdmopagbls  Logdodolop  dlbgoen

Fyoeladgy@dbgm @gaombl, Lowsg odgbgoygaos
37 Fyomoloiego, Gmdggddois o3gdgamomogds
dpobsdgms gbgFymosbo  Fysmwowmdols 3g@o-
Mol hodmbswgbo, dolo dgdpamdo  @sEombe-
o a0dmyggbgdol Jobboo os@s JodF™  dg-
om®o30ol, sMsdgo Sa®gmgg bbg. d@sgso
©ob0dbyegdom. 5 B9bJEombomgdl Msdwgbody
gm0 gJlgdo  Jowdmggsbdo  (Lombol,  Lod-
30A0l,  gobgogmols s  bbg), Lowpsg  dy-
0obbdgdygaos  gbgdagBogol,  Igmom@sizoals,
Fyoedmdodoggdol, Igmggbgmdol, L3 @gen-
30dox5blomgdgano,  GydoliGye-0g36gsEogeo
>  Ubg. 0b@gdglgdo. Fyomlbsioggdol  ym-
g9 Vmoyn@o dgglgds ©s 9Jl3age@oiGos aom-
geognos  dpobsdgms  Fogmeopmdgdol  3g-
@omeols hsdmbowgbby, Igmdg Feool Fysawo-
Pmdadeg, g9.0. Fyomeopmds ool Fysalo-
d99@bgm  mbdogdBgdol Jmogsmo dgggdsgo Fyo-
Om, Gedmols Fymol  @Agly@lgdol  bodxby
bpgds gagddOmgbgdaool godmdydeggds, 339
bomgms dobsganosbmbols 35bAws, dm-
Lobargmobols ©o bofo@mdmm-bodgymbgm mdogd-
Bgool  Fygomdmdotopgds. dopa®sd  Lowmgolimo
gsdofsbyg  gmods@ols  mobodgodmgg  geom-
do@u@  ©odMEgdmab s ogdomgdom  0ds@s
350°bAMMBYmds  Fyomomdbdgdds,  MmIgen-
053 IBogom 399565 smosmabmdom ssdos-
bo @somyds, sbosmslbmdom jo globegsmme
s@hs. gl 3Gmdangds oblisgygmmgdbom @ ge-
y@os  LoJo@mggamTo, bospsE dmgm oo
soggmo  Faooli gobdsgammdsdo  Msdwgbyxg®dy
3obdgm@ s AsLdBodygdo Fyoeoomdgdo,
OmI@g6doi g3mbmdogols dogosh wopo bodo-
o dosygbs. o oLIGodydmdom  ysdmombhgm-
s, 25bloggm@gdomn 2005 Fanol Fyompoomds,
amEzo  bodstmggmml  dmgan  Ggdodmmosby
Dodmo®mdo wogMmgoao oo memgmols dsbols
©bmdols 2obogbyaby, wogdmbgs IBogomxg-
G50 0bBgblogdo bolbosmols {godgdo s dg-
gyo Foomgss 3bgdo, bowgdo, Logbmgmgdg-
o bobengdo, bsmgligdo, 3odydyzo, g@obggaro



F0RG(ILAIB0S
LOJOA0BIRML BIJE039B0 9603IALOBIBOL 30RBMBIBIMAHMRINOL 06LB0BIBOL IBH(MBIS0 SM30 Ne 116
TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY AT THE GEORGIAN TECHNICAL UNIVERSITY VOL.Ne116
TPYJAbl MHCTUTYTA T'MAPOMETEOPOJIOTUHU I'PY3UHCKOI'O TEXHUYECKOI'O YHUBEPCUTETA TOM Ne 116

5 5©5d05b9003. Jo@g@osmy@ds bo®smds 500
dogoomb @o@l dooswfos [1]. sddopsw Fyomwo-
©Mogol dmsdgm Mmam@ 3 oo LMy gdemds,
sbggg woo bosboi. do@md  Logodms dsmo
ddogoamdb®ogo dgbFogans.

smdmbagemgm  LoJodmggaml  Gg@o@dm@os
bolompgods o dg@oe IBogomagimgsbo gobo-

39D-390MG0x80@o0  3oMmdgdom,  dpobs@gms
Fyseools 990396033 ‘dgbsdsdobow dg@o

3oblbg.g9dgmos dol 3om3gyee Ggyombdo s
03380 gds dodomspsw 0dol dJobgogom oy, gls
0y ol dpobsdg, @mdga Lybmbdo @mIgano
LobAmmdol Fystimmo 0g39d9d0.

1990 Farsdpyg sOLgdbygmo  o®mermyoydo
©053300390900L 84 396J@ol  dmbozgdgdols Lo-

nobom  sbogmoboll  dggao  dpobsdgms
Fyom@omdols 3g@omeolis s dobo hodmbowy-
bol  Foanols  dobgogom  Fevoydo hsdmbowg-
bosh, dp. IBg3Mol  oxbdo  godmoymas 10
bbg.oolbg.  Fyamol  @ggodols  Godol  @sombo,
Omdagdoi  dInigdgeos  bob. 1. o3 @oomby-
dolomgol Fysmwopmdgbols 3g@ompgdo (mggg-
40), 3000  hodmbogbols  3GM39bH Yo Fogoo

(%) Faroydo hodmbowgbowsb ©s 9bgFymosbo

039900 dgbsdsdolio  Foaoo (%) dmzgdygaros
gb®. 1-do. sebodbygao  @ggolbs (bob. 1) o

gbdogols sbogmobom odgg93s, M3 Fysenwo-
mdol 3gBomeo, ¢3gdgl dwobsmggdby (1, 5-8
M50m693d0),  s3Mogosh 0fygds ©s ogbolols
dmemdEg a®dgaegds, dogdsd domo 3Gm39b-
Bymo Foemo Faogd hodmbowgbdo Lbg.oolbg.s
> 033 gds 40%-sb — dp. godsgbol o>ybdo
(3g-5 @s0mbo), 60%-dpg dw. IGggO0l  bgdm
Fgemols  dombgbs  dgbogomgddy:  gmiEbmgo,
Jodaosbo, ®dm@s, gdeggamo s  bbg. (1
“50mb0).

gboogo 1. dpobstigms (yomwopmdgdol 3g-
Gomegdo s domo Fogno

(%) Femoyd hsdmboswgbdo Moombgdols dobgo-
3000 3. 33300l >9bdo (bododmggeml go@-

2 0do)
Vgomopmdbols b3V yerosbo
A50M- Yoo oo
bols 39M0mEo (%) (%)
6odgdo | (mgggeo) | N | T gNe
hod. hod.
1 IV-VI 59.7 A% 255
2 II-VI 65.6 v 255
3 I-v 67.3 v 39.1
4 IvV-vil 60.3 A% 19.1
5 IV-VI 444 A% 19.1
6 IV-VI 544 A% 223
7 IV-VI 52.0 A% 212
8 IV-VI 502 A% 183
9 IvV-vil 55.0 A% 17.0
10 IvV-v 25.1 A% 13.6

52

9bg{gmosbo mgg yggges @sombdo  dsolos,
3oty 932 o 993 @sombols, Lopsi ol
a3domols  mggdo  swodoibgds, doydsd  dolo
Voo (moyd  hsdmbowgbdo  Lbg.oobbgs s
033 90> 18%-ob — . om@ol sybdo (Ig-8
A50mb0), 26%-3g (1 Gsombdo).

d9-2  @sombols  dpobomggdby  (sdslmyydsbo,
waby@s, dods, Gobs, @Ambg)  [yoewopmds
domBowsb 0gbolols dmenmdpg aGdgmEgds s
dobo Fogno 66%-05 Fenoy® hsdmbowgbdo, 9bg-
Vyemosbo  s3@oemol mgol hsdmbswgbols Foano
30 dbo@me 25%-00s.

OmamO Vysmeopmdol, olyg gbg{geosbo
0gol Bsdmbogbols oo Fomom godmombggs
dodg dpobody Lydsdyens, @MIgao3 @ ©og-
J399gdems  dpobodmgms  Losghmm  Goombgdsw
©530m33@gJBgdol  dodwgdsty  HgHodmeosby
> 53do@m3d dobo oybo Gogngg 99-3 Goombow
0dbs  aodmymayzoao. goblbg.ggdom yggms ULbg.
dobsdolopsh, Ly@odygeoby Vyom@opmobs
dodBoob doolodpy a@dgeegds ©s dolo Fo-

o Peond hodmbowgbdo yggmsby domoamos

(67.3%). 2obbogym@gdom smbsbodbogos ¢bg-
Tyeosbo  s3@o@ol  ogol  dowegmo  Foaog
Javoy® hodmbogbdo, Omdgero(3 39,1%-1
V9o 96L.

Vyomomdols  gm@dodgdols  aoblsgynndyg-
daembdom  aodmo®hggs  saMgmgg  dp.dm@Km-
dgasls oo, bowsi dol bgdem Fgando dogey-
@05b0l  sbpgbo@ol  dopdmyggmol  dmbszgdg-
bdom, Fyomomdbs s3Mogosb 0gbolsdpgs ©s



F0RG(ILAIB0S
LOJOA0BIRML BIJE039B0 9603IALOBIBOL 30RBMBIBIMAHMRINOL 06LB0BIBOL IBH(MBIS0 SM30 Ne 116
TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY AT THE GEORGIAN TECHNICAL UNIVERSITY VOL.Ne116
TPYJAbl MHCTUTYTA T'MAPOMETEOPOJIOTUHU I'PY3UHCKOI'O TEXHUYECKOI'O YHUBEPCUTETA TOM Ne 116

dobo Foano Fenoy®d hodmbowgbdo 60 %, @m-
2ma3 1 Gs0mbols dobs@myggdby, bowm Jggdm
Fgemdo  J dm@xmImsb, Fyogrwowpmds  dod-
Bowsb 0gbolsdegs, Gmdamols Foano 70 %, Go-
3003 932 Go0mbTo. sdGogse o3 s9bdo 339
n®o© dgodhbggs dgo@o bogngdgdols boba@deno-
g0 dmJdggdol ggoeo Jmoob 300M®dgddo dobs
J3g9m (gemmsb dgoomdgdom.

do. 3@ 343M0L 5gboli sbsgmgmomn dpgdodyg
byg@odygmols  Fysmpoomdgdologeb  d3390m@ o0
3oblbg.g909mos  gz09@mgl  s@dmlsge gmom
dg-10  @o0mbdo  dpgdodyg dp. ydyxobs s
hodmaolbggol dmgang 3g@omeols (s3Gog —

doolol)  Fysmwopmdgdo, @mdgmmns oo
Feooy®  hodmbowgbdo  Ibmame  25%, boeom
9bgfyemosbo  dsolobomgol hodmbswgbols  Fogoo

yggeoobg dgodgs (13,6%) Favoydo  Hodmbowy-
bogsh, 3. 3@ 3300l >bols Lbg. dwobodggdmsb

‘dgoo®gdom.
yggeobg  boby@demogo  Fyogropmdgdo  —
s3@ogosb  ogaobols homgmom  swodoibgds

dg-4 @oombdo  goggolombol  Jgwol Lodb@gmo
gommgdols 3obomggdby: @osbgo, JLsbo, stoy-
30 ©o dE. seobboli syboli dpobomggdbyg dg-9
G50mbdo, @mdagdoi Lbg. @oombgdols dwobo-
Mg900logob aoblbg.ggdom gbgo LabOommdgb
dgo®o bognrgdgdol bowbmdo Fymgdom.

dgBow dbodgbganmgsbos ol go@o, O™ sw-
bodbyeo @ygols (bob. 1) o @bdogols dob-
903000 dgodgngds gobolisbmgdml o3 FgBHodm-
®05bg bgdolidogdo dpobs@ols Fysgmomdbols
> gbgfymosbo mgol hodmbowgbols dbodgbg-
emds — b dod@ogo godmbsbymgdom:

Rn=0.12 Ro - n(%),

1)
oo RO — boggenggo dwobs@ols bsdygoemm
Vemoy@o  hodmbogbos, @mdgeoi  dgodmgds

04l godmbobymo Lbg.oslbg. gobbmdoggdom.
dop. hodmbowgbols ¢9bs — h (33) o6 (yanols
bodxo —Q (3/§3) o6 hodmbowgbols dmammds
- W () o6 Bodmbopgboll dmpemo -
(e0/§9.58%); n(%) — dwobs@ols >7bols sy 0md-
©gosMgmdol  dgbsdsdolo @sombols (Gy3oby —
bob. 1) (ygomwowmdols 3g@omeol b gbg(y-
@osbo  mgol  hodmbopgbols  Foanos (%) 1
ab®ogools dobgogom.

Ygnbfogmgmo dpobodols dgdmbgggsdo  Lo-
dgogm  Fanog®o  hodmbowgbols (RO —  oly)
360dgbgemds  aobolsb@g@mgds  LoJo@mmggenml
dobstgms  Lodygoam  Favoydo  hodmbowgbols
0930056 bob. 2 [2], hodmbowgboli ggbols yob-
bemdogngoom (ho) 33-do s (1) gem@dymols yo-
dmygbgdom godmomgmgds Fyosmpomdols s
9bgfgeosbo mgol hsdmbowgbols ¢ggbs hn (33).

dpobsdgms  Fyosmwopmdols 3g@Momeol gbg-
Fyemosbo mgol Fyanol Losdygogmm  bodyols
(/F9) godmmgms Jgodmgds go@GInmon:

53

Qn=hn"-F-100/Tn, (2)
oo F - dgylfogergemo dwobodol sgbols
QOMM0Y, Hmdgenos ‘dgoden gdo 3obo-

Lobegdml gobogy®d @gzobg gobmdgom, Tn —
Fodgdol @osmpgbmdbss Fysemwopmdols 3gMome-
‘do (30 @gdo 108 000 §8-0o, 31 wgdo — 111
600%3, 365 mgdo — 31 536 000 §3).
hodmbowgbols  dmEygmmds  Wn
Lobegdgds godmbobymgbom:
Wn=0Qn - Tn, 3)
hodmbowgbols dmwemo Mn (a/§3.58%) g0 go-
dmomgen gds gm@dgeon:
Mn = Qn - 100/F (C))

(@) gobo-

JorL ™

2
C

bob. 2. LoJotmggerml dwobs®gms Lod
Venoyg@o hodmbowgbo (33) [2].

R0B3IoB I — REFERENCES - JIMTEPATYPA
L. 3. dsbognsdgogno 2008, Loo@mggeml 8po-
botgms Tyomoomdgdols dobslbosmgdangdo s
3505LAMMAB gl mogosb sEoggdols Lsgombg-
b0, mdogobo, 3do- dO®Igdo, @. 115, ag. 313-
321
2. . bgobodg, g. (3mdsos, @. dglbos 2001 Lo-
Joomggeml Fyemol @gby@dlgdol Im{ygenswm-
b5 o oadd o300l wmbolidogdgdo, mdoanolo,
330-1 demdgdo, @. 106, ag. 11-30.

903 556.16.06 s@dembsgmgon Lsds@mggmel Gg@ode-
Gool ESG30Mbgds dpabsdgms Fysmmomdgdols s
dmbspgbol  Bobgpgom. /dslogsPgoemo 3/ 3do-1s
YHmdoms  gogdygeo — 2011 — @.116. 93.51-54-Joc0.,
@9b. Jodm., obaan., Gqb.

sdmbasgmgm  LodoMmmggmmlb Ggmodmdosby dwobe-
@gms (gomwomdgdol hsdmbowgbol dobgogom go-
dogmgogmos 10 bbg.olby. (ymol @gxodol Bodol
@o0mbo. Ygagboenos Ygbsdsdolo Gz ©s Imig-
Igmos (303990 Asombolsmgols Tyserooomdgdols
39M0mEgd0, domo hsdmbowgbols Foao (%) Feoydo
hodmbowgbowsb s gbglymmosbo mgggdo dgbsdsdolo
Fogoom (%). 58 3mbs(399900L godmygbgdom dowmgdsy-
oo doMH0go GoAdygmgdo dgylLfogamger dwobs®g-
05 Jyompomdols  3g@ompols  ©s  9bgfymosbo



F0RG(ILAIB0S
LOJOA0BIRML BIJE039B0 9603IALOBIBOL 30RBMBIBIMAHMRINOL 06LB0BIBOL IBH(MBIS0 SM30 Ne 116
TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY AT THE GEORGIAN TECHNICAL UNIVERSITY VOL.Ne116
TPYJAbl MHCTUTYTA T'MAPOMETEOPOJIOTUHU I'PY3UHCKOI'O TEXHUYECKOI'O YHUBEPCUTETA TOM Ne 116

0gol  hsdmbowgbols  360Tgbgenmdgdols
Ygoaoe Lbg.oolbg. gobbmdoagdom.

olosbys®o-

UDC 556.16.06 Zoning of the territory of Eastern Georgia
according to high water flows. /Basilashvili Ts./ Transac-
tions of the Georgian Institute of Hydrometeorology of Geor-
gia. — 2011, — V.116 — p.51-54-Georg.: Summ. Georg., Eng.,
Russ.

According to the high water flow there have been admea-
sured 10 regions with various regimes of water flows in the
rivers. An appropriate map has been drawn up; periods of
high waters have been established for each region with the
ratio of monthly flaw and months of high water-level and the
ratio of their flow. Relying on the data simple formula for
identifying the high water flow and high water-level months
of yet unexplored rivers have been worked out.

YK 556.16.06 PaiionupoBanue Tepputropuu BocTouHnoii
I'py3uu no croky nosoBoabs pek. /bacumamsumum 11.3./ C6.
Tpynos Uncruryra ['mapomereoponorun I'py3uu. — 2011, -
T.116, ¢.51-54-I'pys., Pe3. Auru., Pyc.

Ha teppuropun BocrouHnoii I'py3uu, 1o CTOKy HMOJIOBOJbS
pexk, BeLneneHsl 10 pailoHOB ¢ pa3HBIMHU THUITAMH PEXXHMa peK.
CocraBiieHa COOTBETCTBYIOIIAs KapTa U JUIsl KaXXJI0ro palioHa
JaHbl MIEPHONBI IOJOBOABS, IPOIEHTHOE COOTHOIICHUE HX
CTOKa OT TOJOBOTO M MHOTOBOJHBIE MECSIIBI C COOTBETC-
TBYIOLUIUMH JOJSIMH HX CTOKa. C HCIOJIBb30BaHMEM 3THX
JaHHBIX COCTABIEHBI NPOCTHIC (GOPMyIBI IS OIpENeICHUS
CTOKa IOJIOBOIbS 1 MHOTOBOJJHOTO MECAI[a HEU3yd
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UDC 551.578.48 Foundations of snow avalanche moni-
toring and recommendations of arrangement. /# Kaldani,
M. Salukvadze, N. Kobakhidze, G. Jincharadze/. Transac-
tions of the Institute of Hydrometeorology.2011.-V.116.-
p54-56-Georg.: Summ. Georg. Eng. Russ.

It has been stated that foundations of monitoring of
snow avalanche factors and determination of characteristics
of avalanching is necessary for working out of proper and
effective activities for avalanching; and monitoring of snow
avalanche has to support revealing of particularities of these
characteristics, by means of their observation, description and
contro#

VK 551.578.48 PexkomMeHganum 10 YCTPOWCTBY H
O0CHOBaM MOHHMTOPHHIA CHEXHBIX JaBuH. /JI. A. Kannanu,
M. E. CanykBanse, H. I1I. Ko6axunze, I'. A. J[xun4dapanse/.
C6. TpymoB Wucruryra I'mnpomereoposoruu [py3um. -
2011.-1.116.-¢.54-56-I'py3.; pe3. ['py3., Anr., Pycc.

VYCTaHOBEHO, YTO OCHOBOH MOHHMTOpHMHra JaBUH SB-
JSIeTCS ONpeJelieHHe TeX XapaKTePHCTHK JIABHHOOMACHOCTH
¥ (aKTOPOB JIABUHOOOPA30BaHUsI, YUET KOTOPBIX HEOOXOIUM
Ut pa3paboTku 3P (EeKTUBHBIX MPOTHBOJIABUHHBIX MEPOIp-
UATHI; a MOHHTOPHHI JIaBHH JIOJDKEH OOECTICUHTh BBISB-
JICHHEe OCOOEHHOCTEH OJTHUX XapaKTePUCTHUK C MOMOIIBIO
HaOJIIOICHNS, OTIMCAHUS U KOHTPOJLSL.
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bomgol Lago®ms 11 33-0L Log@dgbg Gyol Logs@ols
35996905 Rodgol bg@agdologsb, 2 33- dobdoanby 2
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UDC 551 Regularities of snow cover distribution and re-
commendations for the protection of related hazards at the
new railway route Akhalkalaki - Kartsakhi /V.Tsomaia/
Transactions of the Georgian Institute of Hydrometeorology.
-2008. - T.116. — p.57-62- Russ.; Summ. Georg.; Eng.; Russ.
Specific features of snow cover distribution and related
snow drifts origination in the elevation zone 1800-1900 m
for new Akhalkalaki — Kartsakhi 21 km long railway route
are studied. It's derived that the route accupies a zone of mid
to severe categories of snow-drifts. The planting of windbre-
aks on 11 km long section and arrangement of 2 km long
two-row concrete or wooden shields is recommended.

YK 551 OcobGeHHOCTH pacnpeleieHHsi CHEKHOI0
MOKPOBAa W PEKOMEHAAINHU 10 MPeIOTBPAIIEHNI0 ¢ HAM
CBSA3AHHBIX ONACHBIX IOCJAEICTBHII Ha HOBOIl Tpacce
JKe1e3Hoil goporm Axankanaku-Kapuaxu./Llomas B.II./.
C6. TpymoB Wucruryra I'mapomereopomoruu ['pysmm. —
2011, - T.116,c.57-62-I'py3., Pe3. Anra., Pyc.

N3y4eHbl 0cOOCHHOCTH pacIpeeNIeHns] CHe)KHOTO IIOKPOBa U
C HHM CBs3aHHBIX CHCXHBIX 3aHOCOB H q)aKTOpOB ux
00OpasoBanus B mpenenax BeIcOTHOU 30HBI 1800-1900M 21 km
JUIMHBI HOBOM KeNle3HoW Joporu Axankanaku-Kapuaxw.
VYcraHOBNIEHO, YTO Tpacca HAXOIWTCS B Mpejeslax 30HBI
CpelHe-CUIBHBIX ~ KaTeTOpHUH  CHEXKHBIX 3aHOCOB.
PexomeHzmyeTcsl JiecOHacaXIeHHEe Ha TPOTsHKeHHH 11 kM
JUIMHBL ~ XK.1., JABYX PSTHBIX O KEJNe300€TOHHBIX  WIIH
JIepEBSIHHBIX ITUTOB (3abOPOB) HA MPOTSHKEHUH 2 KM.
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JUK.I"'MAMEJIOB

Wucruryt reorpadgun umenu akan. I'. A. Annesa HAH

Azep0aiimkana VJIK 551.48.212 (479.24)

JUHAMMWYECKHUE OCOBEHHOCTHU CTOKA
B3BEIHLIEHHBIX HAHOCOB PEK 3A
BET'ETAIIMOHHBIMA IEPHO/JI PACTEHUI HA
BOJIbIIIOM KABKA3E (B npeaenax
A3BEPBAUI)KAHCKOU PECITYBJINKHN)

B cratee paccmarpuBaroTCd — JUHAMHUYECKUE
0COOCHHOCTH CTOKa B3BEIICHHBIX HAHOCOB pEK Ha
Bonemom KaBkase B 1Byx nepuogax g0 1977 romau c
1977 roma mo HacTosIlee BpeMsl, 3a BETeTallMOHHBIN
MEepUOJ] pacTeHUil.

VYCTaHOBIICHO, YTO JUHAMHYECKHE OCOOEHHOCTH
CTOKa B3BECIICHHBIX HAHOCOB PEK 3a BETCTAI[MOHHBIN
MEPHOJl PAacTeHHH B OCHOBHOM CBSI3aHBI C aHTPOIIO-
TCHHBIM BIMSHAEM ¥ HW3MEHCHHMEM KiInMmara B
HaIpaBJIeHUH HOTEIUICHHS.

BbIsiBIEeHO, YTO  OTHONIGHHWE HOPMBI  CTOKa
B3BEIICHHBIX HAHOCOB pek ¢ mepuona 1977 roma mo
HacToslee Bpems kK nepuoja 1o 1977 roxa Ha ceBepo-
BOCTOUHOM cKJIOHe bompmoro KaBkaza cocraBiser
0,4-1, a Ha ero koM ckiore 0,38-2,2. Ha roxHOM
ckiaoHe bonpmoro KaBkaza 3aBBIIEHHBIH Ipeeln
OTHOIIICHUS CTOKA B3BELICHHBIX HAHOCOB OOBACHIETCSA
TE€M, 4YTO BHYTPHUMATEpPHUKOBas YacTb TEPPUTOPHUH
Oosee  apuaM3MpoOBaHA, YeM  OOpamEHHBIA  Ha
Kacnuiickoe Mope ceBepO-BOCTOUHBIN CKJIOH.

W3yueHne nuHaMUKU CTOKa B3BEIICHHBIX HAHOCOB
peK 3a BETeTALMOHHBIH IEpUOJ TOJA BIHSIHUEM
AHTPOIIOTEHHBIX (DAKTOPOB, a TaKKe B HAIPaBICHUH
HNOTEIJICHUI KJIMMara IpPEJICTaBsIeT HaydHbId W
MpakTH4ecKuit mHTepec. Kak W3BECTHO, B CBA3U C
MPOBEIEHHEM AarpoTEeXHUYECKUX MEpONpHIATHH, a
TaKXkKe C MOTeIUVIEHHEM KIMMaTa WHTEHCHUBHOCTH
mporecca (pU3UYECKOTO BBIBETPUBAHHUS JOCTHTAET
BBICOKOrO ypoBHA. IloaToMy 3a BereTanuOHHBIN
NEepHO/l  HAKOIUICHWE IPOAYKTOB  BBIBETPHUBAHMS
npeobagaer Hag OOBIYHBIM (eCTeCTBEHHBIM)
HaKOIUICHHEM, KOTOPOE CHJIBHO BIMSET HA PEXHM
CTOKa B3BEIICHHBIX HAHOCOB.

Cpenu arpoTeXHHYECKUX MEpONpHUSITHl 0COOEHHO
YCUIIMBAIOT NOCTYIJIEHHE MPOJYKTOB BBIBETPUBAHUS C
MOBEPXHOCTH  BOJOCOOPOB B  PEUYHYIO  JOJIHHY
pacrmarika 3eMeib, BRIpyOKa JIeCOB, MPOKIAKa TOPOT U
0axdeBOJCTBO B BHJAE CTOKa HAHOCOB 3a BpeMsd
WHTEHCHUBHBIX 10Xk Aei. BeposTHO, 4TO 3a 3TOT mepuo/
(hopMupOBaHKE CTOKA B3BEHICHHBIX HAHOCOB 3aBUCHT
OT MOPOAYKTOB  BBIBETPUBAHUS U COCTaBISET
CHHXPOHHOCTb C BBILIEYyKa3aHHBIMH (haKTOpaMHu.

[To pacuéram [2] HOpMBI aTMOC(EPHBIX OCAIKOB 32
mHorosetHH nepuoxn (1961-1990), 3a uckimodenuem
BecHpl (Ky0a) mo Bcem ce30HaM 3a yKa3aHHBIC
nepuoabl B cpeaHeMm Ha 11,2%, a rofgoBble BEIUUUHBI
Ha 7,7% menbIe. 9T0 00CTOATENECTBO YKA3bIBAET, UTO
aTMocepHbIe 0CaIKi B TeueHHe nociueannx 50 net Ha
teppuropun  Kyba-Xaduma3ckoro peruoHa yMEHb-
munck. Jlanee, Mo XoAoy W3MEHEHHS HWHTErpPalbHBIX
BETMYMH (CE30HHBIX M TOJOBBIX aTMOC(HEPHBIX
0CaZIkOB) aBTOPOM BBISBICHA AHOMANWsl Ha CTAHIUH
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Xaumas. [lo aBTOpy, JE€TOM aTMOC(EpHBIC OCaIKU
yMeHbIaTcs Ha 25 Mm/ce3oH. OTclo/a SCHO, 4TO He-
CKOJIBKO HEJIOCTATOYECH CTOK BOJbI B JICTHUH CE30H 3a
BEreTallMOHHBIM Tepuo] pacteHuil. Ilo ero maHHbIM
BecHOH Tosbko B oxHOM myHKTe (Kyba) mHabmogamocsk
YBEJIMYCHHE aTMOC(EPHBIX OCAIKOB MPHOIH3UTEIEHO
Ha 15 wwm/cezon. B Xaumaze 3a 3TOT CE30H
aTMOcC(epHBIE 0CaJKH YMEHBIIIINCH IpuMepHO Ha 31
MM/Ce30H B TeueHue mociemnux 110 mer. Hapsmy c
9TUM MO JaHHBIM HCCIENOBATeNsl JIETOM TeMIepaTrypa
BO3JlyXa B TeueHHe mocieaHux 120 jetr Bo3pocna B
Illexu, I'abame u Anubeke B cpemHeM Ha 1,4, B
3akarane Ha 1,1 u Kpsise 0,8 rpamyc/ceson [3]. B
rI100aIbHOM Maciitade H3MEHCHHE KJIMMaTa
uccrea0Baoch B paborax [4,5,7, 11].

[TogoOHBIC KIMMaTHYECKHEe H3MEHEHHS HaOIIo-
Iamch U B AsepOaiimkane 3a mepuon 1880-2000 rr.
COBpEMCHHBIC KOJECOaHWMsI TEeMIIepaTyphl BO3IyXa,
COCTAaBISIIM B TIpeaenax oOT 0,2OC bi o) I,SOC, a
nocneanne 40 JeT SBISIOTCA CaMbIM TEIUIBIM Tep-
nomoM. Hawubombiiiee TMOBBIIICHHE  TEMIIEPATYPHI
BO3JlyXa Ha IOKHOM CckjJoHe bonbmoro KaBkaza
cocrasuno 0,5°C-0,8°C, a ma ero CEBEPO-BOCTOYHOM
cxmone 0,6°C-1,5°C [10].

CyIlleCTBEHHOEC M3MCHCHHE TaKKe HaON0oMacTcs B
TUHEHHBIX TPEHIAX CTEKAIOMIHX PEK CEeBEPO-BOCTO-
yHoro ckjoHa bonbmoro Kaskaza. IlpoBeneHHble
WccleoBaHusl [6] TOKa3pIBAIOT, YTO JIUIIb IS
BojoMepHOro Tocta ['ynuitamdaii-Kymyan —Habmro-
JaeTcs  TOJIOKUTENBHBIH  TpeHn. MccnmemoBartens
OTMEYaeT, YTO TaKOe HAONIOJCHHWE B TPEHIAX CO CTa-
TUCTUYECKOW TOYKH 3PEHHUs SBJSIETCS 3aHUKEHHBIM.
3aHMKEHHBIH TPeH]] OOBSICHAETCS MHMPOKUM HCIOJIb-
30BaHHMEM peK Ha opomeHue. Hapsgy c¢ >TuM 3a
BECEHHEE TIOJIOBOJIbE CTEKAIIIUX peK bosbioro
KaBkaza, 3a wuckimoueHnuneM BenbBenunuaii, B psae
TOZIOBOTO CTOKA HAOIIOJACTCS OTPHUIIATEIFHBIA TPEH.
Ho B pekax mpu mpox0oxIeHHH JOXIEBOTO MAaBOJIKA —
HAa00OpPOT  HAONMIOHANCS  IMOJIOKHUTEIBHBIA  TpPEH.
Onnako B peke BenbpBenuuaii-Tenrunantel B psiae
CPEeTHEMHOTOJICTHETO CTOKA JMHEHHBIN TpeH | BooOIIe
orcyrctByeT. Ilo »3TOlf TpWYmHE WCCIEIOBATEIH
MPUXOAAT K TaKOMY BBIBOJY, YTO BCE JTO CBS3aHO C
BIIUSTHUEM aHTPOIIOTEHHOTO ()aKTOpa Ha CTOK BOJIBI.

ABTOpOM [1] IIPOBOJMIIOCH HUHTEPECHOE
WCCIIeIOBaHNE O KOJIEOAHHH MaKCHMAaJbHBIX PacXoJ0B
BOJIbI BECEHHETO TOJI0BOBS pek bemopyccum.

B ycnoBusx AsepOaiimkanckoir PecnyOnuku BbI-
MOJHEHBI clieayromue pabotel: «O IHHAMHYECKUX
0COOEHHOCTSIX CTOKa BojBI pek bombimoro Kaekasa 3a
BETreTAlMOHHBIH TEepHOJl pacTeHui», AHanu3 Qaxro-
POB, BIMSIOIIMX HA W3MEHEHHUE T'HIPOIKOIOTMUECKHX

YCIOBUHM  TPaH3UTHBIX W MOTPAaHMYHBIX  PeK
Aszepbaiimkanckoi Pecrryomixu» [8, 9] u np.
Pazymeercsi, YTO TepEYHCICHHBIC BIHSIOLINE

(akTopbl Ha CTOK BOABl M WX OCOOEHHOCTH TaKXKe
OyayT BIHSATP B OCHOBHOM Ha CTOK B3BCIICHHBIX
HAaHOCOB PEK 3a BEreTallMOHHBIN TMEepUOJ] PACTCHHIA.
Jlist oTOM 1ear HaMu coOpaHbl M CHCTEMATHU3UPOBAHBI
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CTallUOHApHbIE JaHHBIE HaJ CTOKOM B3BEIIEHHBIX

HaHocoB pek mno 2011 roxm, mnposogumele Han-

noHanbHBIM JlenaptamenToM I'napomereopooruu.
Kak wu3BecTHO, BEreTallMOHHBIA NEPHOJ PACTEHUN

OXBAThIBACT  MAapT-OKTAOPh  MeECAlpbl.  YUUTHIBas
BBILIEU3JIOKEHHBIE 0COOEHHOCTH rI00aIbHOTO
W3MCHEHHsl KJIMMAaTa, MHOTOJCTHHHA psi  CTOKa

B3BCIICHHBIX HAHOCOB PEK 3a BETETAIIMOHHBIA MEPHOJ
HaAMU pazlieieH Ha JBa mnepuoga. OOUH U3 HUX
oxBateIBaeT nepuon ao 1977 roga, a apyroit ¢ 1977
rojia 1Mo HacTosilee Bpems. Pe3yabTaTsl uccienoBaHus
B YKa3aHHBIX MEPHOAAX MPEICTABICHBI B TAOIHUIIC.

AHanmu3 TaOIUIBI MTOKA3bIBACT, YTO 33 MEPUOJ 0
1977 roga CTOK B3BEIICHHLIX HAHOCOB H3MEHSCTCS B
npenenax 0,32 kr/c - 97 kr/c. A ¢ mepuona 1977 roga
M0 HACTOsIee BpeMs MX H3MEHCHHE NPOHCXOAWT B
npenenax 0,41 xr/c — 98 xr/c.

Kax BugHo, ¢ nepuoga 1977 no Hacrosiiee BpeMs
M0 CpaBHEHHIO C 10 miepuona 1977 roma HabmogaeTcs
HE3HAYMTEJIbHOC  IIOBBIIIEHHE H3MEHEHHS CTOKa
B3BEIICHHBIX HAHOCOB peK Mo Tepputopuu. OIHAKO B
OTHOUIICHUU CPETHEMHOTOJIETHETO CTOKA B3BEUICHHBIX
HAaHOCOB peKk ¢ mepuoma c¢ 1977 roma mHpoM30ILIO
CUJIbHOE U3MCHEHHUE 0 uéM OyIeT CKa3aHO HUXKE.

Opmnako ¢ mepuojga 1977 roma mo Hacrosmiee
BpeMsl K nepuony 1o 1977 rona OTHOLIEHHE HOPMBI
CPEIHEMHOTOJICTHETO CTOKA B3BEIICHHBIX HAHOCOB PEK
cocrasiser 0,35-2,4.

Jpyrum mMHTEpEeCHBIM (DaKTOM SIBIISIETCS PE3yIbTAT

CpPaBHEHHUsI OTHOUIEHWH JBYX IEpHOAOB CTOKa
B3BEIICHHBIX  HAHOCOB  PEK  IPOTHBOIOJIOKHBIX
(fo)KHBII W CEBEpO-BOCTOYHBINA)  CKJIOHOB  TOp

Bonpemoro Kaskasza. IlpugeMm ero ceBepo-BOCTOUHBIN
CKJIOH HampaBJieH B cTopoHy Kacmuiickoro Mopsi.

HNHuTepecHo, 4TO OTHOIIEHHE CPEIHEMHOTOJIETHETO
CTOKa B3BEIICHHBIX HAHOCOB peK mepuojaa ¢ 1977 rona
Mo HacTosuiee Bpems k mnepuoay o 1977 roma Ha
CeBEpO-BOCTOYHOM  ckiioHe bompmoro  Kaskasa
cocraBisier 0,4-1, a Ha ero roxHOM CckioHe 0,38-
2,2.0mHaKk0  0COOCHHO B OTHOIICHWH BEPXHETO
mpeieNia  CPeTHEMHOTONICTHETO CTOKA B3BEIICHHBIX
HAHOCOB PEK 32 BEreTaIlOHHBIN MepHoJ] paCTCHUN Ha
0kHOM  ckioHe bombmoro Kaskasa, B oTiauuue OT
CEBEPO-BOCTOYHOTO CKJIOHA TMPOMU3OILIO CHIBHOE
W3MeHeHue, T.e ¢ lpasza g0 2,2 pa3a, a B OTHOIICHHUH
HIWOKHETO  TIpelesia  TOBBIINICHUE. 3aBhIIIEHHOE
OTHOIIICHHE B BEPXHEM TIpeJiesie Ha F0’)KHOM CKIIOHE TIO
CPaBHEHHIO C CEBEPO-BOCTOYHBIM CKJIIOHOM boJbIIOro
KaBkasa cBsI3aHHO C CEJIEHOCTHOCTHIO PEK U CHUIIbHBIM
BJIIMSTHAEM aHTPOIOTCHHOTO (haKTOpa Ha IMOBEPXHOCTHU
BOJIOCOOpA.

Kak BumHO, Ha CTEKAIOMKUX PEeKax 00OUX CKIOHOB
BBIIIEYKAa3aHHOE OTHOLIeHHWe HauyuHas ¢ 1977 ropa
CUHXPOHHOCTb CTOKa B3BEILIEHHBIX HAHOCOB PEK CO
CTOKOM BOJbI, a TaK)X€ BCIEICTBUE IJI00AIBLHOTO
W3MEHEHUs KTMMaTa B OCHOBHOM COXpaHsieTcs [8]

Tabmuma.  XapakTEepUCTHKH  CTOKA  B3BEIICHHBIX
HAHOCOB pPEK 3a BETeTallMOHHBIN mepuos 1o 1977 rona
1 ¢ mepuoa 1977 roxa mo HacTosImee BpeMst

64

Peka-myHKT Iepuonst Pacxo/ B3BEIICHHBIX HAHOCOB PEK 10
MecsIaM, Kr/c
11T v \ VI VII
Camyp-Jlyuek S 23 66 93 110 83
d 14 82 35 74 68
Kapa-Camyp- S 6,3 35 44 17
Jlyuex d 2,8 13 26 13
I'ypyuaii-Cycaii S 0,6 24 2,5 0,89 0,48
d 0,34 17 0,76 | 0,98 0,37
I'yauitan-yaii- S 2.8 17 60 84 51
IbipbI3 d 73 22 47 83 35
XbIHAJIBIr-9aii- S 0,78 2,6 9,1 7.8 3,0
XbIHABIT d 0,70 32 32 4,7 1,9
Aruaii-J[xex S 0,35 34 19 73 28
d 0,20 34 94 19 6,2
Aruaii-Cyxrarana S 0,13 23 1,1 1,7 0,54
d 0,78 L4 13 L4 0,20
Jlxaraa-joKkyKdaii- S 1,6 79 2,5 6,0 0,72
Pycros d 19 3,0 43 6,9 0,88
BenbBenu-yaii- S 4 19 34 27 7
Hoxypmio3n d 2,5 12 23 19 43
Benbpenu-vaii- S 9,5 49 70 74 46
TeHru-anto d 8,5 17 44 38 19
JHepxkuaii-Zlepk s 0,18 14 0,71 1,2 0,22
d 0,14 0,95 1,0 0,46 0,32
CymraibIT-4aii- s 9,8 23 24 24 1,7
[MupukuII-KI0IH d 5 13 6,7 6,2 0,57
banaken-uaii- S 0,17 1.4 44 44 6,1
basa-keH d 0,65 7,7 20 16 8,2
Kypmyxkuaii- S 0,71 4,6 6,6 8.4 9,2
Capsibamn d 0,10 13 6,9 79 55
bynansircy- S 3.8 3.8 3,6
Cappibamr d 53 4,1 2,5
Kynaxaiicy- S 1,2 1,6 2.8 23
Cappibamt d 0,63 14 32 1,3
Kypmyxkuaii- s 0,33 5.2 26 21 21
Wnucy d 0,47 10 43 40 30
Tamamuaii-Hcy S 0,08 | 029 | 045 0,62
d 028 | 033 | 0,78 0,44
Jlamapunk-61u3 S 0,74 3 9,2 9
YCTBS d 3,6 9,3 7.8 49
Yyxaaypmas-6im3 S 0,01 024 | 110 42 2,2
yCThs d 0,09 1,2 4,6 39 1,9
Taiinap-6m1u3 S 0,02 0,38 1,50 34 2
YCThsI d 0,03 0,90 3 2,6 13
Arpuyaii-6mu3 S 6 27 86 140 140
yCThSt d 84 50 180 220 150
Arpuyaii- S 0,02 5 10 16 11
Bamgamarsut d 0,16 43 18 14 72
Jlamupanapas- s 0,56 5 29 55 44
yaii-I"abana d 0,56 16 43 140 84
I'eokuaii-I'eokuait s 6 72 110 100 58
d 7,1 44 110 140 72
Axoxuaii-XaHarax S 34 26 25 30 7,6
d 3,8 17 27 56 12
I'mpanmanyaii- S 36 210 240 120 31
Tapanoxyp d 55 130 170 140 110
INupcaatyaii- S 15 47 53 14 1,3
Tonautst d 6 12 13 13 3,5
Peka-nyHkr Pacxon B3BeIIEHHBIX Cpermamii
HAHOCOB ek 1o Pacon Omomee
Mecsiiam, Kr/c B3B. nepHozIoB
HAHOCOB,
VIIL 1X X Kr/c S/d d/s
Camyp-Jlyuex 18 14 34 41 1,24
48 23 8,7 33 0,80
Kapa-Camyp- 13 3,5 0,78 17 1,82
Jlyuex 26 6,1 35 0,62 9,3 0,54
T'ypyuaii-Cycaii 0,15 0,31 0,21 0,94 1,65
0,19 0,08 0,11 0,57 0,61
I'yauitan-yaii- 15 8,7 4.4 30 1,0
I'eipb13 20 15 8,1 30 1,0
XbIHANBIT-Yaii- 1,2 0,6 0,34 32 1,6
XBIHATBIT 1.4 0,47 0,25 2,0 0,62
Aruaii-J[xex 5,0 22 7.8 17 29
5,1 29 13 5.9 0,35
Aruaii-Cyxrarana 0,17 0,47 0,31 0,84 L1
0,26 0,48 0,49 0,79 0,94
Jxarag-mKyKdaii- 0,12 0,78 0,17 2,5 1,0
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Pyctos 0,40 1,2 1,1 2,5 1,0
BeinbBenu-yaii- 4,7 4.4 0,67 13 1,58
Hoxyparosu 24 0,80 2,0 8.2 0,63
BenbBenu-yvaii- 14 11 5,6 35 1,94
TeHru-antel 8.2 4,7 5,1 18 0,51
Hepxuaii-Zlepk 0,06 0,06 0,04 0,48 1,17

0,15 0,16 0,09 0,41 0,85
CyMraiipIT-4aii- 59 4.4 4 12 25
TTupukum-Krons 0,98 52 1,1 4.8 0.4
Banaken-vaii- 2,8 45 3,1 34 0,41
Bana-xen 54 52 24 8,2 24
Kypmyxkuaii- 72 8,2 52 6,3 1,66
Capsibaru 2.8 3,5 23 38 0,60
Bynansircy- 23 3,9 1,3 3,1 1,15
Capsibaru L6 2,0 091 2,7 0,87
Kynaxaiicy- 15 15 0,93 1,7 1,31
Capsibaru 1,81 L5 04 13 0,76
Kypmykuaii- 11 12 5 13 0,62
Wnucy 19 16 6,3 21 1,62
Famassaii-Himcy 0,27 0,44 0,06 0,32 0,76

0,31 0,69 0,11 0,42 1,31
Jamapuuk-6:1u3 5,6 8,4 1,5 54 1,20
YCThsL 24 23 1,0 45 0,83
Yyxanypmas-011n3 0,6 0,13 0,08 1,9 1,05
yCThs 14 0,73 0,46 1,8 0,95
Taitnap-61m3 0,73 1,2 0,03 1,2 1
yCThs 0,64 0,52 0,29 1,2 1
Arpuyaii-61u3 60 78 49 73 0,75
YCTBS 59 63 49 97 1,33
Arpuyaii- 9,8 7,7 23 7,7 1,05
Bampamarsut 7.9 45 2,6 7.3 0,95
Jlamupanapan- 15 10 4 20 0,45
yaii-I"abana 29 33 9 44 22
T'eokyaii-I"eoxuait 20 32 84 51 0,94

22 25 18 54 1,06
AXxoxuaii- 8,3 9,5 74 15 0,83
Xanarax 3,6 15 7,7 18 1,2
Tupaumanuaii- 24 78 34 97 0,99
T'apanoxyp 66 52 57 98 1,01
TIupcaaruaii- 0,28 7,1 5,6 18 2,6
Tlonamst 0,91 0,81 6,3 6,9 0,38

Ilpumeuyanue: S — cpeIHUIl MHOTOJIETHUH  pacxon
B3BEIIICHHBIX HAHOCOB peK (Kr/c) 3a mepmon mo 1977
roga. d — cpefHuil MHOTOJIETHUI PAcXO/1 B3BEIICHHBIX
HAaHOCOB pek (kr/c) 3a mepmox 1977 roma mo
HACTOSIIIEe BpeMsI

Jpyroii  WHTEepeCHOH  OCOOCHHOCTBIO  CTOKa
B3BEIICHHBIX HAHOCOB UCCJIEyEMBIX PEK SIBISIETCS] TO
3aBLIIIEHHOE, TO 3aHMKEHHBIE 3HAYEHHS OTHOLICHHUM B
BBIIICYKA3aHHBIX MePUoIax Ha OT/ENILHBIX
MPOTUBOTIONOKHBIX CKIOHAX TOP.

Wrak, orHomeHwe ¢ mepuoma 1977 rtoma mo
HACTOSIIEe BPeMSI HOPMBI CTOKA B3BEIIEHHBIX HAHOCOB
pek x mepuony Ao 1977 roma Ha ceBepO-BOCTOYHOM
ckione bompmoro KaBkaza u3 12-u BOJOMEpHBIX
MOCTOB B 2-X 0e3 m3MeHeHus, a B 10-u oxasaauch
3aHWKCHHBIMH. Ha crekarommx pekax FOKHOT'O
cxioHa bompiroro Kaekasa ykazaHHOE OTHOIICHUE U3
16-TM BOZOMEpHBIX MOCTOB B OJHOM OKazaics 0Oe3
W3MEHEHNS, B 8 — 3aBBIIIEHHLIM, a B 7 — 3aHUKEHHBIM.
Ha FO’KHOM CKJIOHE Bonabmoro Kagskaza
CYIIECTBYIOIIEe  pa3HOOOpasWe B OTHOIIEHUSAX
00BsCHIETCS pasHoit CTENEHBIO apuIn3auu
HCCIIEAyEeMOU TEPPUTOPHH.

Pesromupyst  BBINICHU3NIOKECHHOE, MPHXOIUM K
CJICIYIOIIMM BBIBOJIAM:

1. Jlns  CYIIECTBEHHOTO  HM3MEHEHHs]  CTOKa
B3BCIIICHHBIX HAHOCOB PEK TPEOYeTCs MPUOIU3UTEIHHO
100 7ner, 4TrO CcoOBHmAaJacT ¢ M3MECHEHHEM KIIMMaTa B

HATPABJICHUU MMOTCIUICHUS.

2. BBISIBIEHO, YTO B OTHONICHHUSAX BEPXHET0 M
HIDKHETO TIPEJIeNIOB CTOKA B3BEIICHHBIX HAHOCOB PEK C
1977 roma mo Hacrosimee Bpems W 1o mepuona 1977
rojla HaOMIOMaeTcs 3aHMKEHHUE, OJHAKO CHHXPOHHOCTD
CTOKa B3BCIICHHBIX HAHOCOB PEK CO CTOKOM BOJBI
ocraercst 6e3 N3MEHEHMS.
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UDC551.48.212 (479.24) DYNAMIC PECULARITIES
FLOWING RAISE OF ALLUVIUM OF RIVERS FOR
VEGETATION PERIOD OF PLANTS IN GREAT
CAUCASUS. /J.H.MAMEDOV/Transactions of the Geor-
gian Institute of Hydrometeorology.-2011.-v116. p.63-66-
Russ ; Summ.Georg; Eng; Russ.

In this article the dynamic peculiarities of flowing
raise alluvium of rivers in Great Caucasus in two periods till
1977 and from the period of 1977 to nowadays for vegetation
period of plants.

The dynamic peculiarities flowing raise of alluvium
for vegetation period of plants mainly connected with activity
of anthropogenic influence and changeability of climate
warming.

It is defined that relation from the period of 1977 to
nowadays the norm of flowing raise of alluvium of rivers till
the period of 1977 in north-eastern slope of Great Caucasus
makes 0,4-1 times. In the south slope of Great Caucasus the
flowing raise of alluvium is explained by increasing limit of
relation.

So, the mainland of territory drier than the north-
eastern slope which faces to Caspian Sea.

YIK 551.48.212 (479.24) AMHAMUYECKHUE OCOBE-
HHOCTHU CTOKA B3BEHIEHHbBIX HAHOCOB PEK
3A BETETAIIMOHHBINA IMEPUOJ PACTEHHI HA
BOJIBIIIOM KABKA3E (B npexeaax ASEPBAMIKA-
HCKOM PECITYBJMKH)//K.T.MAMEJIOB/C6.TpynoB
Wucruryra ormn AH I'pysmm. —2011. — 1.116. — ¢.63-65-
Pycck.; pes. I'pys., Anr.,Pycck.

B crarbe paccMaTpuBaroTCS THHAMHUYECKHE 0COOCHHOCTH
CTOKa B3BCIICHHBIX HAHOCOB pek Ha bosbiiom Kaekase B
IByX nepuoaax a0 1977 rona u ¢ 1977 rona no Hacrosiee
BpEMsi, 32 BErCTAllMOHHBII MEPUO]] pACTCHUH.

VcTaHoOBIEHO, YTO JAMHAMHYECKHE OCOOCHHOCTH CTOKa
B3BEHICHHBIX HAaHOCOB pEK 3a BETCTAIlMOHHBIH MEpHOL
pacTeHHit B OCHOBHOM CBSI3aHBI C aHTPOIIOT€HHBIM BIHSTHUEM
¥ U3MEHEHHEM KIIMMaTa B HAIPaBJICHUH MTOTEIUICHHSI.
BrlBIeHO, YTO OTHOIIEHHE HOPMBI CTOKAa B3BEIICHHBIX
HAHOCOB pek ¢ mepuoga 1977 rona mo Hacrosiiee BpeMsi K
nepuona 1o 1977 roga Ha ceBepO-BOCTOYHOM CKJIOHE
Bonsmioro Kakaza cocrtaBiaser 0,4-1, a Ha €ro I0KHOM
cknone 0,38-2,2. Ha roxHoMm ckioHe boaemoro Kaskasa
3aBBIICHHBIH TIPeleN OTHONICHHS CTOKa B3BEIICHHBIX
HAaHOCOB OOBSICHSETCS TEM, YTO BHYTPUMATEPUKOBAs YacTh
TeppuTOpHH OoJiee apUAN3UPOBAaHA, YeM OOpamEHHBIA Ha
Kacnuiickoe Mope ceBepo-BOCTOUHBIH CKIIOH.
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Calculation of solid flow of some rivers of Shida Kartli

using of energy principle M. Alaverdashvili, D. Kiknadze,

N. Tsintsadze, N.Khupenia, N. Kokaia /. Transactions of the

Georgian Institute of Hydrometeorology. -2011. - T.116. —

p.66-69-Georg.; Summ. Georg.; Eng.; Russ.

According to the material of observations carried out by Hy-
droproject in 1959-1974, the solid drainage of the river Aragvi
near the village of Zhinvali consisted of 901,1 thousand tons
per year. In time of the same period the solid drainage of the
river Ksani near the village of Korinta was equal to 168 thou-
sand tons.

The solid drainage of the river Ksani estimated by using of the
energetic principle was equal to 171 thousand tons. The river
Aragvi was chosen as the analog. In the same way estimations
were carried of solid drainage less studied rivers of Shida
Kartli as: The Didi (big) Liakhvi, The patara (small) Liakhvi,
The Medjuda, The Medjuda, The Lekhura, The Tedzami, The
Kavtura.

The obtained values are reliable and give the basis to reco-

mend above mentioned method tor both buiding different

hydrotechnical buildings and using it for other river basins of
the East Georgia.

YJK551

PaccueTt TBEpAOro cToka HeKOTOPHLIX pek LUnaa Kaptaum c
HCIOJIb30BAHUEM JHEPreTMYEcKUX NpUHUbINOB /M.Ana-
BeppamBiwny, H.unnanze, H.Kokana, H. Xydenna/.C6.Tpy-
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noB Hucruryra [mapomereopomorun ['pysum. —2011. —
1.116. — ¢.66-69-I'py3.; pe3. I'py3., Anr.,Pycck

Ilo marepuanam HaOmomeHuii ['mapompoekra, mpoBe-
IeHHBIX B 1959-1974, TBepaplif cTOK peku AparBu Oim3
cerma JXunBamu cocrost u3 901,1 TeIC. TOHH B rox. Bo
BpeMsI TOTO )K€ CaMoro Hepuoja TBepoil crok p.Kcanu B
paiione cenma KopmaTta cocraBmn 168 Thic. ToHH. Cruto-
mHas CTOK peku KcaHH, OIGHMBAeTCs C IOMOIIBIO
SHEPTreTHYECKOTO MPUHIMIA, ObUIO paBHBIX A0 171 THIC.
ToHH. Pexa AparBu Obul BBIOpaH B KayecTBe aHajora. B
TO JXK€ CIOCOO OIICHKM OBUTH IPOBEICHBI TBEPIBIX CTOK
MeHee u3ydeHHbIX pek luma Kaprmu: uam (6onbimas)
JInaxsu, Ilarapa (mamas) Jlmaxsu, Memxyxa, Jlexypa,
Tensamu, Kastypa. IlomydeHHble 3Ha4YeHUS SBISIFOTCS
HaJISKHBIMU 1 JTAaI0T OCHOBAaHHE PEKOMEHIOBATH METOJ B
CTpOUTENbCTBE PAa3IMIHBIX THAPOTEXHHIECKHX COOpYKe-
HUI ¥ WCOONB30BaTh [UId Jpyrux OacceliHax pek
Bocrounoii I'py3un.
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Manuynuaze 1., Mamacaxnucu XK.,

(IT'TAY)

YK 631-402

METO/] OIPEJAEJEHUN OIITUMAJIbHBIX

CXEM OCYHIEHUSA C MEXAHUYECKUM

BOJIONOJIBEMOM (B YCJOBHUSX
KOJIXHJICKOM HU3MEHHOCTMN)

Kak u3BecTHO, HacocHas CTaHUUS B OCYLIUTENbHOU
CHCTEME COOTBETCTBYET KAa4ECTBEHHOMY BOJOIPHE-
MHHKY B CAMOTEYHOH CHCTEME OCYILICHHUS.

Merton ocylIeHUsI ¢ MEXaHUYECKUM BOJOMOABEMOM
MOJIYYUJT UTUPOKOE PAcCIpOCTpaHEHHE B pslie CTpaH - B
CHIA, l'omnannuu, Aurnuu, I'epmanuu, FOrocnasuu u
JIp., TA€ C TIOMOIIbIO HACOCHBIX YCTAHOBOK OCYIIAIOTCS
oOIIMpHBIE TPOCTPAaHCTBA 3a00I0UEHHBIX 3eMelb [1].

B cBs3u ¢ TeMm, 4TO OCylIeHHEe 3eMejb ¢ NMPUMEHEe-
HUEM TepeKayKh TEXHHYEeCKH Ooyiee CIOXHO M, Kak
W3BECTHO, TpeOyeT OONBIINX yIENbHBIX KalTUTAIBHBIX
BIOxeHu# (mopoke Ha 10-12%) 1 SKCIUTYaTaITHOHHBIX
3aTpar Mo CPAaBHCHHIO C OOBIYHBIMH OCYIIHTEIHHBIMH
CHCTEMaMH, BOIIPOCH TEXHUKO-IKOHOMHYECKOT0 000C-
HOBaAHHS 3THX CHCTEM UMEET BOKHOE 3HAUCHUE.

Ha Konxune, 3HauuTenabHBbIC IUIOMAAN, MPUMBIK-
arole K MOPCKOMY MOOEpeKbl0, BO3BBIIAIOTCS HaJ
ypoBHeM Mops Ha 0,2-2,0 M,

HeGonpirie npeBblllieHdss Hall MAaBOAKOBBIMU Yp-
OBHSIMHU PEK UMEIOT U TUIOIIAIU, MPUMBIKAIOIINE KHUM.
[TosTOMy TOAIOp CO CTOPOHBI BOJONPHUEMHUKOB pa-
CIOPOCTpaHsACTCS HAa OCYIINTENbHBIE KaHAIlbl, BC-
JEICTBUE YEro YypPOBHM BOJBI B KaHAllaX YCTaHa-
BIIMBAIOTCS BBIIIE, YeM 3TO TPeOyeTcs Il MOMyUCHHUS
MPHUHATON B OCHOBY Pacu€TOB HOPMEBI OCYIICHUSI.

OcyIieHne TakuX MacCHBOB BO3MOXKHO TOJIBKO IPH
MOMOIITM MEXaHWYECKOTO BOJONOABEMA. DTO 00CTO-
SITETILCTBO OMpEJIENsieT HeOOX0AUMOCTh YCTaHOBIIECHUS
TPaHUIBl PACIPOCTPAHEHUS TOJIOPOB CO CTOPOHBI
BOJIONIPUEMHHKOB, TIe HEOOXOAUMO OyneT mpemyc-
MOTpPETh YCTpaHEHHE MOJAMOPOB C TOMOINBIO Mexa-
HUYECKOTO BOJOMOABEMA, C YEeTO U CIeNyeT HaYMHATh
MIPOSKTHPOBAHUE OCYIIMTENBHBIX CHCTEM, MO0 B CO-
OTBETCTBHH C HUMH U YBSI3KE HEOOXOAMMO IMPOCKTH-
pOBaHKE BCEH OCTAIbHOM OCYLIMTENBHOUN cucTemsl [2].

C yderoM 3TUX OOCTOSTENHCTB Ha OCHOBAaHHH
HCCIICIOBAaHUH MAaTEepHANIOB, HAMHU BBIBEJCHA OSMITH-
pudecKas 3aBUCUMOCTBH JJIsl ONpEeNeleHHs 30HbI pac-
MIPOCTPAHEHUS BIUSHUS BOJIOTIPUEMHUKA

— 2(H — Ho)

(e —0,25
rne L — paccrosiHue pacnpocTpaHeHHs BIHSHUS BO-
nmornpuéMHUKa, B M; H — 0TMeTKka MakCHUMaJIbHOTO pa-
CYETHOI'O YPOBHSI BOJIBI B BOJONpPHEMHUKE, B M; Hy —
OTMETKa JHA MAaruCTpajbHOTO KaHaja y BOJOTPH-
EéMHHUKA, B M; | — CPEIHHMIA YKJIOH JHA BOJOOTBOJISAIIETO
KaHalia; @ — OCHOBaHUE HATypalbHOTO Jorapudma.

[IpuBenéunas ¢opmyna BximodeHa B «CTpoHTEINb-
Hble HOpMBI M mpoekTupoBanus» (CH u IT) m ¢ ero
MOMOIIBIO ONPEIENIEHbl TPaHUIbl PACIPOCTPAHEHHUS
BIMSIHUSL TIOAIOpa CO CTOPOHBI  BOJONPUEMHUKA,
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MPUMBIKAIONIET0 K mobepexbio UepHOro Mopst WiH K
KPYIIHBIM BOJOCTOKaM [3].

B nenom, ykasaHHass TEppUTOpHs PACIIOJIOKEHA B
3amagHor Jactu KoJaxXuackoil HU3MEHHOCTH U HMEET
wromaab 75 TeIC. Ta, TpeOyIOImero BKIIOYCHHS B
COCTaB MEPOINPUATHI 110 MENUOPALUN MEXAHUIECKOTO
BOJIOIIOIBEMA.

Kax n3BecTHO, CTOK OT MakCUMAaJIbHBIX 3HAYEHUH B
MABOJIOYHBIX MEPHUOJ JO MUHUMANBHBIX B 3aCYILIMBOE
BpeMmsi ymenbinaercsi B 100 u Gonee pas. [oatomy ot
COTTHOIIEHUS IPOU3BOJUTENILHOCTH HACOCHON CTa-
HIIMU U CTOKa OyJIeT 3aBHCETh MPEPHIBUCTOCTH pabOTHI
CTaHIMK. B 1ensx onTUMU3aLMU peKUMa OTKAYKH U
CHIDKEHHS MPOHU3BOJUTEIBHOCTH, MOIIHOCTH U ecTec-
TBEHHO CTOMMOCTH HAaCOCHOH CTaHIWH, HEOOXOAUMO
WCIOJb30BaTh E€CTECTBEHHBIM WM HCKYCCTBEHHBII
PErYNUPYIOIUNA pe3epByap.

ScHo, uTo Goiee 3¢ peKkTHBHBIC Pe3yIbTATHI MOTyYa-
TCA MpH YBEIUYEHUU EMKOCTH PEryIMPOBOYHOTO
pe3epByapa 3a CuéT ero IUIaHOBBIX pa3mepoB. Ho,
YBEIMUYEHUE PEryjaupyrolel €MKOCTH 3a CU€T €ro
TIIyOMHBI NPUBOAMT K COOTBETCTBYIOLIEMY YBeJIMue-
HUKO CTAaTUCTUYCCKOI'O Halopa W YBCJIUYCHUIO CTOU-
MOCTH CTaHIIMM WJIH K 00pa30BaHHI0 Oecroie3HOro
MEPTBOrO 00BEMa, T.c. YeM OOJIbIIC aKTUBHBINA 00BEM
perynupymoomeé €MKOCTH M YEM MEHbILIE CTaTHCTH-
YECKUH Hamop, TEM MEHbIIE 3aTpaThl Ha OCYIIEHUE
CH0c000M MEXaHIMYECKOTO BOJIOTIOABEMA.

CrnenoBarenpHO, Hambollee palMOHAIBHBIM OVJIeT,
€CIM B KauecTBE pEryJMpOBOYHOIO pe3epByapa
UCIIONIE30BaTh OOBEMBI  TOABOIIIMNX KAaHAJOB U
JIOITyCTUTHh KPAaTKOBPEMEHHOE 3aTOIICHHE TEPPUTOPUH
HE NPUYMHSIOUIMH BPeJl C/X KyJIbTypaMm.

Tak kak 0Oe3 yueTa peryJHpOBOYHOIO pe3epByapa
pacy€THBIM pacxo/ OTKAuKH JOJKEH COOTBETCTBOBATH
MAaKCUMAJIBHOMY pacxXxody IMpUTOKa B MaruCTpaJbHOM
KaHaJle, TO, YIUTHIBasI TPAaHC(POPMAIIUIO YaCTH CTOKA B
PErYIMPOBOYHOM  pe3€pByape, pacdy€THBIM pacxon
OTKAYKH MOIYYUTCS PaBHBIM

Wl 3/cex

= — m
Q= Qre 3600t,
B BUAY TOT'O, YTO 00BEM CTOKA paBHACTCA

o 1 1
W = (Q ’ .tnm)-l-Qnm)'tcn) = (Qmax 'tnaﬁ+§Qmax .tulj = Qmax .tnmi’ m
u o011iee BpeMsi OTKauKH

2
W
Q :( L4t . +tmj =ttt H, U

3

3600Q
paC‘léTHLIﬁ pacxoJ OTKa4YKU MOJYYUTCHA PABHBIM
W1 3/cex
== -t 13600n(t, +t,+t,).M
Q 3600n(tl +t2 +t3) Qmax noo ( 1 2 3)

rae Q — pacyéTHBIN pacxo NPUTOKA B MATMCTPAILHOM
KaHane, M>°; W — o6beM croka, M’; ty, — mpo-
JIOIDKUTENILHOCTh TIOAbEMA naBoaxa, 4; W; — o6beM
PEryIMpOBOYHOrO pesepBa, M°$ 4 — MPOOIIKH-
TEJLHOCTH BPEMEHH OTKAUYKH 00BEMA BOABI  C
PETYJIIMPOBOYHOTO pe3epBa, 4; t, — NPOMOIKHTEND-
HOCTh BpemeHH pobOeranus ({6 ton), o 3 —
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MPOJIOJDKUTEILHOCTh BPEMEHHM 3aTOIUICHUs, 4; N —
Koe(D(UIIMEHT HCIONB30BaHUSI CYTOYHOTO BPEMEHHU
(n=0,8-0,9).

Kax BuIHO, BeNMYMHA Pacy€THOTO pacxoja OTKauKu
HOJTy4aeTcsi Topaslo MeHBIe, YeM MaKCHMaJbHBIH
pacxoll TNpPUTOKA W  €CTECTBEHHO, JOCTUTACTCS
COOTBETCTBYIOIIAas JSKOHOMHYECKas 3PPEKTHBHOCTD
OCYIIICHHSL.
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UDC 631-402 METHOD FOR IDENTIFICATION OF
OPTIMUM SKETCH OF DRAINAGE AT THE
PROCESS OF MECHANICAL DRAINAGE./l. Panchu-
lidze, D. Mamasakhlisi/. Transactions of the Georgian Insti-
tute of Hydrometeorology. -2011. - 1.116. — p.69-70-Russ-.;
Summ. Georg.; Eng.; Russ.

As a result of appropriate projecting, archiving and monitor-
ing data and under the hydrological materials combination
and analyses the formula is created, according to which the
borders of water-receiver impact spreading zone are deter-
mined, under which optimal scheme of mechanically drai-
nage system can be ellaborated.

YJK 631-402 METO/1 OﬂPE)]EJIEHVlFl OIITUMAJIb-
HbIX CXEM OCYHWEHHSI C MEXAHUWYECKHUM
BOJAONOIBEMOM(B ycaosusix Koaxmackoii nHusmen-
HoctH). /Tlamuymunze J.H., Mamacaxmucu JK.I'./.C6.Tpynos
Hucturyra I'mapomereoponoruu ['pysun. —2011. — 1.116. —
¢.69-70. I'py3 -.; Pes. I'py3., Awnr.,Pyc.

Ha ocHoBe 00pabOTKH M aHAIM3a THIPOJIOTUUSCKUX JaHHBIX
MOJTy4eHbl 3aBHCHMOCTH, C MOMOIIBIO KOTOPBIX OHpe-
JIeIAIOTCS TpeeNnsl 30Hbl PacIpOCTPAaHEHMs IMOANOpa OT
BOJIONPUEMHHUKA.
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UDC 551.583 Features of climate change policies in
Georgia./B. Beritashvili/ Transactions of the Georgian
Institute of Hydrometeorology.-2011.-v 116. p.71-77-Georg;
Summ.Georg; Eng; Russ.

Projects implemented in Georgia for the last 12 years in
relation with the Climate Change problem are discussed.
Along with the obligations under the UNFCCC, they concern
other major directions of Cliamte Change policies — energy
efficiency, development of renewable energies, adoption of
CDM, implementation of adaptation measures, raising of
public awareness. Main principles are formulated for the
adoption of Climate Change policies in Georgia.

VIK 551.583 OcoGeHHOCTHM TOJMTHKH HW3MEHEHHs
kaumata B ['pysun./B.II. bepuramsum/ C6.Tpymos
Wncturyra Tunpomereoponmornn AH Ipysun. -2011. —
1.116. — ¢.71-77- I'py3.; pe3. [ py3., Anr.,Pycck.
PaccMOTpeHHBI TIPOEKTHI, BBHINONHEHHWE B [py3um 3a mo-
ciegare 12 ;eT, CBs3aHHHE C MPOOJIEMOW  W3MEHEHUS
kiarMara .OHH KacaroTcsl KaK BBITTOJHEHHS OCHOBHBIX 00B-
si3aHHOCTeH 1o oTHomeHnro k PKUWK, Tak wu rimaBHBIX
HAINpaBJICHWI IOJMTHKM H3MEHEHHWsl KIUMaTa: SHeproagd-
(DEeKTUBHOCTH, OCBOCHHSI BO30OHOBISIEMBIX HCTOYHHKOB
SHEPTHH, BHEApeHHss MexaHu3Ma YHCTOTO Pa3BHUTHS, BBI-
MOJHEHUS aJalTAOHHBIX Mep, IOBBIMICHUS OCBETOMIICH-
HocTH oOmecTtBa. CQopMyIHpOBaHBl OCHOBHBIC NPWHIIN-
Bl Pa3BUTUS TOJNUTUKH W3MEHEHMs KimMmata B ['pys3un.
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UDC: 551.58 Development of high resolution monthly
gridded temperature and precipitation data set for use in
global climate change assessment for Georgia./Tatishvili
M., Elizbarashvili M./ Transactions of the Georgian Institute
of Hydrometeorology of Georgia. — 2011, — V.116 — p.72-79-
Georg.: Summ. Georg., Eng., Russ.

In the presented study the development and validation of the
new 25kmX25km gridded monthly mean temperature and
precipitation data set for Georgia that covers period 1936-
2008 and accounts for the complexity of the Georgian terrain
will be presented. The data set will be consisted of 1936-
2008 mean fields for monthly mean temperature and monthly
total precipitation, plus monthly anomaly fields for tempera-
ture and precipitation. All data would be point estimated and
do through statistical analysis on interpolation errors as the
function of geographical location, elevation and time of the
year. The interpolation method would be employed that ac-
counted for possible orographic effects at different spatial
scales and allowed for regionally and seasonally varying
relief-climate relationships. The accuracy of interpolations
would be quantified by means cross-validation. This would
reveal the clear depiction of spatial variation of anomaly
fields.

YAK 551.58 Co3nanue HOBOIi BBICOKO Pe30JyLHOHHOI
CETH MACCHUBA JJTAHHBIX CpeIHEMECAYHBIX TeMIepaTyp u
0CAJAKOB JJIf OLEHKH IJ100aJbHOr0 U3MEHEHHUsl KJIUMATA
B I'py3un./ M. P.TatumBunu, M. E. Enuz6apamsunun./ C6.
Tpynos Uucruryra I'mapomereoponorun ['py3un. — 2011, -
T.116,c.72-+79-I'py3., Pe3. Anura., Pyc.

B craTthe mpezncTaBieHO cO3AaHME W BaJIMAALMS HOBOM
25X25KM. BBICOKO PE30JIyLIMOHHOW CETH MacCHBa JaHHBIX
CPpE€AHEMECIYHBIX TEMIIEPATYp U OCAAKOB, OXBAaTbIBAIOIINX
1936-2008 mepuon U MoApa3yMeBaeT CIOKHBIE YCIOBUS Tep-
putopuu I'py3un. Byaer coznan MaccuB JaHHBIX ISl Cpel-
HececsluHX Temreparyp u ocakoB 1936-2008 rr. mepouna,
BKJIFOYass aHOMAaJIbHBIC MECAYHBIC ITOJIbA TelvmepaTyp H ocan-
K0B. Bce nanHbIe OyAyT TOYEYHO OLIEHEHB! U MPOMAYT CTaTH-
CTHYECKHM aHajn3 Ul OMIMOOK MHTEpPIONAlMH, Kak (yHK-
K TeorpadUuecKoil JTOKaIuK (31eBaIK) U BPEMECHHU Toja.
HWcronb30BaHHBIN METOJA HHTEPHOJIauN YYUTBIBACT BO3-
MOXHBIE oporpadudeckue 3(GeKTs pa3HBIX IPOCTPAHCT-
BEHHBIX MAcCIITa00B M M3MEHEHHUS CE30HHEBIX M PpEeruoHalIb-
HBIX OTHOIICHHUH peﬂbe(l)-KIII/IMaTa. 9TO BBIIBUT YETKYIO Kap-
THUHY NIPOCTPAHCTBEHHBIX BapHalluii aHOMAJIbHBIX MOJIEH



IR08550_BER0KI3S

LSASAMBINML BAJ603IG0 I603IBLOBIBGOL 30RBIBIBIMGOMRMIN0L 06LBOBIBOL JH(M3TIB0 BM30 Ne 116
TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY AT THE GEORGIAN TECHNICAL UNIVERSITY VOL.Ne116
TPYJIbl MHCTUTYTA T'MAPOMETEOPOJIOT'MU I'PY3UHCKOI'O TEXHUYECKOI'O YHUBEPCUTETA TOM Ne 116

d. gm@dsbos
30®Mdg@gmememyools ©g3sMFdgb@o
953 5515

35a0L LORISAOLS RS 35JAOL BIF3IASB IAOL

G3R0OKRIdS 32035B0L 0)5653IR®™M3I
G3R0KYIBOL MBI (83BIMLOINGAG-BMOAOL

3MABOL 3500R00)bJ)

J3994b0l gamods@o  (BogGmgeods@o), ®md

st obmdm3my gbydo bgdmJdgogds, bagggbols
3obdoganmdado momJdol g geos s obo-
3ol d9bgdMog @yggol. dop.: s Loygybols
bodotmggenml  ds@gobgdo  gomdgo  dg@hgeg
X Loygnby gmebgmols sdbemmdols dglobgd
Fgob “Jaggsbs gl bm@Pdogggaro s@ols”, dop@sd
dobogg Lodyggdom Dbodms®do mdogno s Loswo
3090l g0dm o “sbodmdgos” s JoMpoE
sliggbgds dgoden gdo.
XVII Loggubgdo ofogmogeno  dobombgmo, o@-
Jobxgemm  @oddg@Ro, gm@bgmol  s@fg@ols
AOOL bobasldon smbodbogl dog@ol bgwdygd
Bgb0obmdsl s  SEIMLPgA Yo  bogngdgdols
Logbggl. 58539 @@mb, 0go sGoggal ddmdls
smdmbagemgmols gomby®d Jodgdbg, mydas oo
bodgygermdo 20 §. 3bmgdmdws.

XIX  boygybgdo  o@dmlsgmgmol  Jodols
Lobdodg s 0b@gblogmds goobods s 3o35¢
‘dgroomgdom FdBomo aobs.

3O@bgomol @sdamdols Ggeogxo, G®Imols
Lbods@weng o3gengds  @obogagmosh s@dmbsg-
@gomolioggh 0-100 3-3g dmgnosbop moss dogo
bwgol dbGowsb 3og@ols Islgdol  3oMEs30®o
dgdmd@obomngol.  os@dmlsgmgmosb  @obols
Joawol  gogemom bpgds Jog@mol dolgool aoi-
geoo  s@dmbogmgm  ©s  ©slogmgm  Lofo@m-
39mb  doaol. Jmol Gog 3gdomedo  (bod-
0o@-35bogbymo) obsgagm  bods®mggermdo
2005@Mbgdyeos smdmbsgamgmols G5ddols Jodo,
Omdgaoi  goblsggmdgdom  damogdos Gombols
bgmdsdo s 8obo Lohsdyg dgtyggmol 5-8 9/§3-1
Qodaamgddo. Yool mdogn 3g@Momedo, 3o ©m-
dobobGos wobsgamgmols  Jodo, @GmIeols {eno-
9@0 Lobjodg 3-5 d/F3-b o0 omgdo@gds. ymgg-
o039 gL aobsdo@mdgoymos  ggdsbools  ym-
630bg6@dbg §6930L Lygbmbydo aobsFogrgdoom.

33 ggol dJobobos, Ig@gmbopag®  “gmools
300®G0”-b 100 Fanosb dmbozgdby oyt wbmdom,
20b0bob@g@ml  Jo@ol  Loffodols s 3ogdols
B9939053 @0l asbsfomgds ©s YHMogAMES-
dmgoegoygmgods.  Lsag®ol 1958 {enol  @g4d-
bogy®o @sbsloosmgdols dobgrogom, gmmols 3m-
O30 s doAmdgBgotmmmyoydo  bowpyyao,
aobgsagdbyyanos  @ombol  hewoermgmn  dgbs go-
ol dglodmogmsb, bmgol ©mbowsb 3 dg@@
Lods@engbyg, Jmm@Eobs@gdom: gobgwo 420 09,,,
a®dgoo 410 39, 1919-1946 (¥. R0y gOols
(3d0dg @oxs) Lodsmengs 135 3, bmeom  dby-
d9do wogol Lodsweng oagengds 7 3-psb 14 9-
dg, gemoll 3mGF0 @oss badbAgn os@dmlsg-

82

gmoesh LodbGgmols gogeom hopoemm ©sls-
ge0gmols dodsGmgemgdom brgol Jomgdolomgol.
‘dBoegdols 2obdgm@gdomds Fommsb oo,
bogbygmmdon 30%-d@g, o@dmlisgmgmols Jotg-
b0 bdoGos bodms®mdo, olobo Lsjdome derog-
005, Jomgdols sandsmmds 15 I ©s dgdo
5%-dpgo 0obgo@-mgdgmdgogndo. bogbyado ob-
M9 ds obisgamgm bofogmols Jo@osbo wmggdols

®oibgo, dog@od  ©mdobsbBow  @bhgds  S@dm-
Logangmol Jodgdo.
3o90mb  geods@ol  geoggdols  Bo@bhm

3063963001 mobobdo, 3arodo@ols (3gmoggdols
dgBHdomgdolomgol, Laligmggemo abs  Jodol
aobobangodoo  9bgmgmdgly@lgdol  as8mygby-
b5, sdobmgol Lakodms  Jodol @gg0dol dgl-
Vogems  jeods@ol  mobodgodmgg 3Egmomgdols
qmbbyg. o8 dobbom, gobboenygmos Jodol Lob-
Jools @ Jog@mol Bgd3gmo@dydols  Loysybm-
gobo Lgans (bob.1).

mmmmmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmmmm
HHHHHHHHHHHHHHHHHHHHHHH

bobobo 1. Jodol LoBJsdol o Josg@ol §g9d3g-
5@ 9@0l Loygybmgsbo Lgeo,

J Bmndo Gg33gas@gdol Ladygsmm  Faro-
9@0  3dbodgbganmds  1902-1992  §F. gobdsganm-

5o dgdodes 0.4%-0m. bobobowsb  hobls,
Omd  sbogrmpogdo  bobosmo gl Jodol  Lo-
Ygogom  Favoy@o  LobJodoli Lgansls@.  Jodols
bodygoemm  Fanoydo  LobJodg dgdgodws 2.1
/§d—om. 1999-2003 §F. Jodol ULohfsdols ©o
dog@ol  Bgd3g@o@dydoli  Lodgegm  Favoydo
dmbozgdgdols dobgogom sa9dgmo a®ox030056
hobls, @md dgdodgool  Egbwgbzos  gMdgen-
©gds> (bob 2).

053300390900 dmbsgdgdo  swgdymos g.§

-l-ob gb®oangdosb,  g.o. obobo dgBgmem-
00 ©odyYdeggdygmo 5@ sHol, dog@od
“Jodgbgmgml” 1999-2003 §F Jodol  LobJs@ols
bodygoemm  Fanoygdo  dmboigdgool  (woggomgg-
om0 doomdadbmdostyg sbgdmdgddom) Jgoo-
09553 “gomo 30aF0”-0l 5bgdm@xddmdgpdo -
63  og3300390m  Bmbs3gdgdbmseb  Lodgomgds
dmygae  ©ogdfdgbgdgamoysgom  Jo@ol  Lob-
Jomol gemgdols Ggbgiosdo. sdslmsb  gOmowe
>mdmbbs,  domomdydbmdosty  sbgdmdg@@mobs
> 5bgdm@yddbmdgd®m  -63 -oli dmbszgdgdo jm-



IR08550_BER0KI3S

LSASAMBINML BAJ603IG0 I603IBLOBIBGOL 30RBIBIBIMGOMRMIN0L 06LBOBIBOL JH(M3TIB0 BM30 Ne 116
TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY AT THE GEORGIAN TECHNICAL UNIVERSITY VOL.Ne116
TPYJIbl MHCTUTYTA T'MAPOMETEOPOJIOT'MU I'PY3UHCKOI'O TEXHUYECKOI'O YHUBEPCUTETA TOM Ne 116

Ggmo@gosos (gb@.1), oydgs gl dgegagoo
dmomnbmgl gl3g@modgb@omy® sl mgost.

12
10 — 15
8
w6 10+
4 5
2 ‘ﬁ? == -
Y
0 + t t } t - 0
1999 2000 2001 2002 2003
—aA— Pot W
——PotT

bob2. 1999-2003 (V. Jodol LobJs@ols @o Jog-
@0l Bgd3go@ydols (3ganoggds
gboogo 1 Jgomndo ”Jodgbgtam”-l obgdmdg-

BHoms ©s  JgHgmbopay® “gommo  3maFo’-l
569G ddmdgd®d  -63 -0 smgdyo  Jo@ol
LohJomols 3mbszgdgdo 2000-2003 §F.
obgdmag- obgdmayd-
B®o dmdg@®o
opg0b@m 2000 3,1 1,7
Lgd®93dgt0 2000 2,5 1
93990960 2000 3,0 1,3
05bgodo 2001 2,8 1,9
0 gdgtgogno 2001 32 2,3
dom@o 2002 3,6 2.1
dsolso 2002 4,0 1,3
0gbolo 2002 33 14
LgJBgddgto 2002 2.5 1
0JB®ddgmo 2002 2.1 1,7
brgddgdo 2002 3,1 1,2
dom@o 2003 38 1,6
s>3®oano 2003 38 2.2
dsolio 2003 29 1
0gbolio 2003 3,0 1,3
ogswolio 2003 2,7 0,8
s330b@Gm 2003 2,6 0,7

Jodol Mg990d0l (330 gdsbyg  Sbo®mM3myg-
b0 bgdmJdgogdols Yglolfogmom Loggerggo
39Momeol Mm@ Jgg3g@omes: Fobs (1902-1960)
s> dgdpamdo  (1961-1992) aoymegom  dogowmgo,
omd  Fobs Jgg3900m@Po 3090l Ggddg@s@yds
03380 90> 0.19C-00, boam dgdpamd  Jgg39@0-
0©T0-03°C. 53539 J393900m©gdTo  Jodols Lob-
Jodg dgoEgoms dglodsdolsp 0.

5 373 wo 1.7 /(3 Lowowom (bob. 3; bob4).

83

bob.3. 1902-1960 §F. 3090l Bgd3g@o@gtols ©s
Jool LohJomols 33eroagds

w “A T

10 2a A PO Y. VISR WP 39 1
S Lad Seiews St tepee gt e 1

8 12

. ‘A 10

8

. A A aanat A, anlh e ol e

N ataa,aaea] aaht
: ;
0 o

bob4. 1961-1991 {¥. 3og@ols B9339ds@gcdals
s Jodol LobJsMol genoegds

J gomdo Jodol Lobds®ols s dogdol @g-
339058 9Mol  3geoggdols  dglifogemsd Lodyge-
mgds  dmag3e  d9a398oLgdobs  gBmol  dbdog
Jodol gbgamdglydligdols 3gmomgds, dgme-
gl dbdog opaobps, @mI JsgHol  Ggddgde-
BP0l ©s39dsd  Fobs @ dgdegmd  3gdom-
©gddo  dgbsdsdolow  godmofgos  Jodol  bo-
hJomol dgdiEomgds.

R0BIGSBHIGS - REFERENCES - JIMTEPATYPA

L. go@dsbos 3. 1961. Lododmgganml dogs Loy
39G-  o3o.  253mI39demds.
106

2. Tpyapl 3akaBkasckoro PerumonanspHoro Haywno—
HccnenoBatensckoro MHctutyTa. Bhimyck 75(81).
42-51 crp.

3. bodotmggerml op®mdgdgmamemmyools ©g-
30030dgb@o. 2og@ml gerods@o (330 gdols
hodhe 3mbggbiool gAmgbyamo  doyang@gbo
Ne&. 23.70.

mndogolbio a3

o4 551.5 Jo@ol Lobjsdols s dsgdols §gddg-

@38 900b  (3gEomgds ods@ol ;msbsdge®mgy

(3goggdol  gmbby  (Ig@gmlspayg@-gmanols
3mdGolb  dsgomombg). /. gm@dsbos/.  3do-U

dOmdoms 3O gdygmo  -2011-3.116.-p3.82-84- Jo@ o .;
6g9b. Jodm., obyeo., @ygl. Fobsdwgdomyg bo-
dOmddo  IgbFogemogmos  Jodols LobJo@obs o
dogdol Bgd3g@o@dgdol  geomgds J. gmondo
0533003900L  bLOymo  3gBomwobsmgol.  jano-

do@ol 3gamomgdols gogargbols oy gbolomgols
05330039001 LOYao 3gMomo yoogm @  Jgg-

39M0mEse.  domo  ghmdsbgmmsb  dgos®gdom
oEy0bs, @mI dgmedyg  Jgg3g@omedo  Jo@ol



IR08550_BER0KI3S

LSASAMBINML BAJ603IG0 I603IBLOBIBGOL 30RBIBIBIMGOMRMIN0L 06LBOBIBOL JH(M3TIB0 BM30 Ne 116
TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY AT THE GEORGIAN TECHNICAL UNIVERSITY VOL.Ne116
TPYJIbl MHCTUTYTA T'MAPOMETEOPOJIOT'MU I'PY3UHCKOI'O TEXHUYECKOI'O YHUBEPCUTETA TOM Ne 116

LobJomols o dogmols Bgddg@s@dy@ols bowowy
‘dgdodoo.

UDC 551.5 Changes of Wind Speed and Air Tem-
perature on Background of Modern Climate Change
(on example of station of “POTI PORTI”)./M. kord-
zakhia/. Transactions of the Institute of Hydrometeorolo-
gy. -2011. - 1.116. — p.. 82-84- Georg.; Summ. Georg.;
Eng.; Russ.

In presented work changes of wind speed and air tem-
perature are investigated, in c. Poti for the whole ob-
servational period. For determination of climate change
impact the observational period is divided into two
sub-periods. It is determined that the values of wind
speed and air temperature are decreased in second sub-
period.

YK 551.5 U3menenuss Cxopoctu Berpa u Temnepatypbl
Bo3nyxa na ®one CoBpemeHHoro Bausinus H3menenus
(ua npumepe ctanuuii «IIOTHU NOPT»). /Kopazaxus M.O./
C6.Tpyno Uncturyra I'mapomereopornornn AH I'pysun. —
2011. — 1.116. — ¢.82-84- I'pys.; pe3. I'py3., Anr.,Pycck.

B nmpencraBneHHoi paboTe H3Yy4eHBI W3MEHEHHS TEM-
nepaTyphl BO3ayxa M CKOPOCTH BeTpa B T. [loTm mis Bcero
HaOmofaTenbHOTO Tepuopa. JIist yCTaHOBIEHMS BIMSTHUS
HM3MEHEHUs KIMMaTta HaOJIoaTeNbHbIH epHo| pa3JeieH Ha
gBa moamepuoma. Ilpum cpaBHEHHM STHX TOANEPUOIOB
YCTaHOBJIEHO, YTO BO BTOPOM TOAIEPUOJE BEIMICHBI
TeMIeparyp Bo3yXa U CKOPOCTH BETPa yMEHBIIIIIHCE.
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20 g0 gdbyg gogengbols 3GmzgLdo.
gb®2-do  dmEgdymos  g@sgls, sddOmE-

9Abs o ba@obogogsls dmdols Lbgowslbgs
39Mompobsmgols aodmmgmogo  dsg@ol @ g9d3g-

5@ a0l 1, Fgbosbmdol E s  bogngdgdols
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GomEgbmdol  IMsgoe Faoydo
9®0  dbodzbgermdgdols  Lowowggdo:
67VY), n(1968-87(Y), Al(1948-87¢1).
@b®oao 2.96o30L 396J@do 3og@mol Bgd3yg-
Ao@9@0lL 3(°3), FoBEmdomo Ggbosbmdols (%)
5GInLggBgmo bogngdgdol xodo  (33) Lodye-
gmngoy®@o  dbodzbgermdgdols bbgosmdgdols Lo-
00 9960: A3=(1948-67(()-(1948-67¥ ), n=(1948-
8771)-(1948-67(), Al=(1948-87(()-(1968-87(1).

Lsdygoemmgo-
A3(1948-

Am An A 339
I [ o [ m [ v [ v [ VI
t, %)
Am 0.7 0.6 0.7 0.5 -0.5 -0.6
An 0.6 04 0.6 02 -0.2 -04
Al -0.1 -0.2 -0.1 -03 03 02
Am An A " 39
vil [ vil [ IX | X [ XI [ X1
t, %c)
Am -0.5 -0.5 0.5 -03 0.5 -0.2
An 03 -03 0.2 -0.2 02 -0.1
Al 02 0.2 03 0.1 -03 0.1
Am An A ” 39
I [ o [ m [ v [ v [ Vi
E. (%)
Am 27 -33 25 -0.8 1.0 0.6
An -13 -1.7 -3.0 -04 0.5 03
Al 14 1.6 -0.5 04 -0.5 -03
Am An A ” 39
Vi vilh [ X | X [ Xt X1
E, (%)
Am 0.0 0.0 0.0 -12 1.0 -04
An 0.0 0.0 0.0 -0.6 0.5 02
Al 0.0 0.0 0.0 0.6 -0.5 02
Am An A ” 39
1 n [ m [ v [ v [ VI
P,(mm)
Am -0.8 -26.5 -30.0 19.0 -0.7 64
An -4.0 -132 -15.0 95 -3.5 32
Al 4.0 132 150 -9.5 35 -32
Am An A " 339
vil [ vil | X [ X [ XI XII
P,(mm)
Am -14 -14.7 -15.0 6.0 4.0 -04
An -1.2 -73 -75 3.0 2.0 -0.2
Al 22 74 75 30 20 20

OmamO3 3b®2-do dmygsbogmo Am, An, Al
bbgmdgdols 860dgbgenmdgdol sbognobo  ag0bgg-
bgdl, d@ogoePemosh szg0M3g0oms Mo gdols
stz g0 dgdmbgggsdo  (oggmolbdgés 20
Jerosbo m@o s 40 Farosbo gomo 3g@omeo)
o 5m0bodbgds domo  ghmpzetmgbgdols ©o@-
03935 gobsowsb o3 3gMompgdolomgols dowy-
oo Lbgomdoms Lowowggdo Am, An, Al o@
smgds@gds  gobloboaggano IR gmgergdb@gdols
‘dgdmnbgggomo  gogdomdol  3M0E Moo
dowgdyer  360dgbgamdgdl, g.0. domo  dyby-
3030 (335 goomdols  mbgl.  ofgosb  dg-
0dgogds 2539m©gl sliyggbs, MmI y@ogolosmgol
hggblb  dog@  wopggbogro  dgHgmgmdgbdgdol
Lodgomm  ddsgoePanoydo  3bodgbdamdgdo
505b  @9309bgbHoR o o  domo  aodmyg-
bgdom glodgrms aoMgdml gerodo®by 9@ ggzols
Fyolsiogol dmbsgmmebgmo  gogangbols mdo-
9JBa®0 dgnoligds.

3b®.3-do Inigdygaos 396JBgd gdogbs, o9-
dOm@oyg@lbs o bodolbmgoasl dm@ol Lbge-

86

slbgs 3g@omolomgol asdmmgmogo dg@gmy-
9dgbBgdols (1, E, P) Lodygoam 3bodgbgermdgd-
ol ULbgomdgdol  bowowggdo  AtCC), AE(%),
AP(39):A3=1948-67(Y, An=1968-87{Y, Al=1948-87(Y¥.
agbdogno 3. g@ogol FTyoalogogol sdgbgdols
Yggaom aoM9dml dogdmol §g9d3g@s@ygdol Lo-
©00©99%0L Jmbsgnmebgano (3gemoe gdgdo

39M0mE0 39
1 | 11 | 11T | v | \ | VI
Gogo—sddGmansy@o At (°C)
Am 4.9 37 3.1 -3.1 2.1 2.7
An -19 23 2.8 -3.0 226 -30
Al -34 30 -3.0 -3.0 2.3 22
39M0mE0 39
VII VIII X | X [ x1 XII
BGogo—sddmmman@o At (°C)
Am -30 -30 2.8 24 24 -1.8
An -30 29 2.1 22 -13 -15
Al -30 -30 -19 24 -1.9 -1.6
39M00©0 ” 39
1 n [ m [ vV [V VI
AE (%)
Am -15 0.2 49 29 09 23
An 23 02 27 27 09 L5
Al 0.3 02 -0.7 2.0 -0.8 -11
39M0mE0 R
vii [ vil [ X | X [ XI XII
AE (%)
Am 29 30 29 13 02 23
An 24 17 24 17 02 2.5
Al -1.6 -19 -14 -0.5 0.5 08
39M0mE0 R
1 n [ m [ vV [V VI
AP (33)
Am 289 21.8 249 63 52.0 18.1
An 12.6 82 4.1 2.1 <15 03
Al 182 110 14.6 2.1 -0.5 92
39600©0 ” 39
vl [ vil | X [ X [ XI XII
AP (39)
Am 19.2 19.3 17.1 259 132 18.8
An 20 24 87 -0.2 22 5.8
Al 10.6 10.9 129 12.8 77 73
39600©0 ” 39
1 | 11 | 111 | v | \4 | VI
BOogo—sddOmmando t (°C)
Am 1.8 04 20 19 1.8 13
An 10 L1 2.0 14 14 038
Al 14 038 20 12 16 L1
39M0ME0 ” 39
vii [ vim [ X | X [ XI XII
9Gogo—oddGmaan@o  t (°C)
Am 13 1.2 25 13 11 14
An 12 1.2 17 10 05 05
Al 12 1.2 1.7 11 1.0 09
39600©0 ” 39
I O [ m [ v [ vV [ VI
AE (%)
Am 04 0.0 04 2.8 -0.6 -04
An -1.1 0.5 -1.8 -0.1 -09 -1.8
Al 03 02 -0.7 2.0 -0.8 -L1
39600©0 ” 39
vii [ vil | X [ X [ XI XII
AE (%)
Am -13 -16 -13 -0.5 02 03
An 2.1 22 -19 0.5 09 12
Al -16 -19 -14 -0.5 05 -02
39600©0 ” 39
1 I [ m [ v [ v [ VI
AP (393)
Am -123 -10.3 -14.2 2.0 -1.6 -109
An 72 4.1 24 02 42 -13
Al 938 7.1 -83 -0.5 23 -6.1
39600©0 » 39
VII vilh | X | X [ X1 X1I
AP _(39)
Am -10.1 -82 -103 -15.7 -10.7 -5.8
An 23 23 -13 -15 -12 -54
Al -6.2 -52 -8.8 7.1 -11.0 -5.6
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hggbl dog®m ogMgmgg aodmmgmogmo  0dbs
Jgdgy0  ge@dygaols  godmygbgdom (Tumodees
M.IL., 1963).
T-T' =, -THA-F)e> (1)
oo Tl 200l Jogtol Bgddg@o@dyms goblsb-
03O dobdoenby, T/—Soa(ﬁob ®9939G5 @S
2o Fyombogagby, Ty —Fyombogegdo
Fyemol bgosdodols gd3g@s@ s, Ft ©> @
sMm0sb  g9bJ309%0, GM3@gdoiz omgsmmolfobg-
b6 Fyomloiogles o bobsdo@ml dm@ols mdbm-
d@9bgols 0530LgdM g69dL. Lowoggdo
(1—Ft)¢7 ©53m3ogdg-@os  Jogmols  dobols
dog®  Fyomlbsiogol bgosdomby gobomdgbols
Loa®™dgbyg, g.0. Fyomlo@ogol  agmdgd@oyge
bmdgddbg.  gdogol  Fygoelogogol Igosmgdom
33009 bmdgdol godm asbo@mdgbols Lop®dg do-
mgdgmos  208-0l Aoeow. Yglodsdolo  aodm-
ngmmgoo  dgbdygagdbgmo odbs (3b®4) {yemols
Lodgol  Lobsdo®m  bobowsb 1003 dobdmanby
Vgols@agol oo @gmdol  dodsdmygen gdom,
Omdgaoi  gdmbgggs dpodotg cyby@ols (y-
ol ©obgdol dodsGmymgdsl, Gmama 3 o8-
mmge®dol  dgoga900l  sbosgmobo  gg0ohggbgdl,
S3@omoEsh  mJ@mdddol  Bsmgemomn  [yomo-
bogogol gogengbom d0dpgdsty Ggoodmmosby
‘dg0dhbggs  dogMol  {gd3g@Ms@ydmol  wozgde,
bmgdddowsb do@mFol hsmgmom seaomo 53l
LboYobsomdpgym dmgengbsl, s@lsbodbsgos, G®I
Vgols@agol  (ogo  3g@omeols  (bmgddg@o-
doMmB0)  aobdogemmdado  [yomlbsiogol  dgle-
dhbggo  aogmgbs oM omgds@gds  IgBgm@m-
@eyoy®  Lopa®dgobyg dsgdol @ 9d3g@s@n@ols
3obmdgol LobylEol Rodamgol.

adb3g@03gbGgmo  3odmgaEgao0m  @a©y-
bognos, GmI Fyoaboiogol dgdotigmdols @so-
mbdo bogngdgdol (3gogmgdopmds godm§gggmos
0G0 goJBmaol 3mddmgdlgmo bgdm-Jdgogdom:
0 g@dgao  gmbggdaoom s sm@mamgdols dg9-
gy dogdol Bgbdgdggemdol bOwom. my@a-
9o 3mbggdaool o g@sgol Fyoebisigogol
4300y bmdgdol Ygogao o@ dgodengds hoo-
0ngo@ml s@lgdomsw, bmem bogngdgdol dgog-
3o dgbsdmms Jgxuslogl sGIdmbggamdo @gb-
d&bgols  mgm@ools  dgmmeom  (poznos O.A.
1963).

o3 dgmempomn  hsBo®gdymo  gsdmmgangbdo
330h39690L, Gmd g@dsgol Fysalogogol bgwe-
3000©sb sm@mJagdygmo Fyaol Fgemomo o@-

dobggdgmo  bogngdqgdol  Lowowgdo o3gmgds
0,05%-sb 0,25%-dpg (3b®. 4). dmamag cbo4-

56 hobl, bogngdgdol Farogydo xodo g@ogols
Vgoobogagol  aogargbol  dgegase  oggmgds
1,738-0m, G5 39093920 gol 0dobg, dmI gdsgob
Fyoloiagol dgesmgdom dzomg bmdgdol dg-

©JpoL 0o boggdgdol  AGsgomaroy@ -

87

©gaby 3O5JHogamor pogegbol gg@ obrgbl,
Aol godm gasgol Fyomozegol dggbgool dg-
g5  boangdgdols  @ggodol  3geroggds oG
‘dgodgngds s@lgdoms Boomgsgmml. yoms S3-
obs bognengdgdols Fanoy@o xodol 1,738-0m (33-
omgds 5O oMol LEsGoLGoggtsw dbodgby-
mgobo, g0boosb obagmgm  joggolosdo bo-
mgdgool mgog@o xodol 533-0m  3gemoengdsls
(g bogmgdgdol bom@8s Gmanos 15033-0Ls) oJ3b
95% 9beybggaymeys  (Kimmaruyeckne crnpasod-
Hukun CCCP, 1967,1969,1970,1971) ©s 530l godm
domgdye dgegal o6 goshbos jaods@y®o dbo-
‘d3bgaomdes.

agbdogno 4. g@ogol Fyosabogogol dmbogom-
bgao gogangbol  Lowoweggdo Lobsdo®m  bm-
ol 393390odMsbg t s bogngdgdols Momey-
brmodoby

39H90- » 33
IR I 1 I v v VI
39630
t, %c 93 47 05 -18 -10 26
At 0.03 004 002 | 006 R 2016
t+At 93 47 05 19 BT 24
P, mm 109 97 85 2 86 102
AP 05 006 007 0.09 0.14 020
P+AP 109 97.1 85.1 82.1 866 1022
39H90- 34
IR v | vin | I X X1 XII
99630
t % 82 136 162 187 186 152
At 025 | 027 | 0B | 007 2005 | 004
AL 80 133 16.1 186 186 152
P, mm 81 88 92 116 94 109
AP 024 022 0.18 020 0.1 0.09
P+AP 812 882 922 116.1 94.1 109.1
dog@oll  godmmdomo  Bgbosbmdols  (33a00-
gds d0dpgosdyg HgModmmosby googol Fyoeo-
boigogol  dmbsgmmpbgao  gogangbols  dgogysw
sdmgogdgmos  dogdols ®96393(33980mbols
3gomgdobg  Fyoamloisgol  Lodgzol  bgoo-

300bg dobo F@sbl3m@@Godgdolsl Fyosmloie-
30056 sm@mJamgdygmo Bgbol bodx by, gdogol
Fyomloiogol 5dgbgdedpyg ms330Mggooms 3g@o-
mEobsmgol  godomdomo  Fgbosbmdols Log®-
3a-bbosmdoms  dgmmpomn  dowgdgeo  bogwo-
09960 dmEgdgmos gbGoe 3-Jo. gb Lbgomdgdo
bogdome dpa@sos: domo 533@o@dogoo 3eog-
sddGmmeyg@obomgols  Gmeos  7%-lo, boarm
9Asg-bo@obmgomolimgols 4%-0bs. Gmam® 3 o-

domgangdo  ag30hggbgol, googol Fyombisizegol
‘dggbgools  Igdpgy Bodmdomo  Fgbosbmdols

Logdge-Lbgomodsms (3380 9d9b0 50-
bogmg@geo  bopoon o gobiEgdosh dsmo
bd9bgdMogo  33momgdgdol Lobmgmgdol gody-
9ol sEaobrs, M3 godomdomo Fgbosbm-

b0l bowopyg gaegol Fyombsiogol gogamgbols
bmbsdo  dmgaro  Fanols  gobdsganmdsdo  ¢d-

bodgbgmme R mmdl:  ogmol-oggol@mdo
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2%-8y,
g 9do0.

sddoge Jgodangds ogsbigbsm, @md dwo-
bomg Mombol dotxggbs dgbsgo@ols @gbeybols
Tyemol  bgmdsdo g@sgol  Fyomlogogol odg-
bgdoli dgogyo dodwgdsdy Bgthodmmosby 1003
@ooygloll bmbodo gomgdml @s0dg s@Lgdom

J0do@dg® (3geomgdsls ot gbgds swgoeo.
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sbo@Mhgb  mgggddo g0 YRO®  bog-

1967,

w08 551/583 aqdogol dgbol Fgomlsgsgol Aglsdmoem
358 gbol Yg3obgds 35@93ml gmods@by. /@. Lisdy-
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23:85-88-Jom., Ggb., Jodm., 0oby., Ggb.

Lbogthge-Lbgomdoms dgommeol ©s 3. Godmegggols
Qo@d ol godmygbgdom  dggnsbes  gmogol dgbols
Tyombo@zogol dglodamm  gogargbs go@mgdmls  janods-
B9O  obobosmgdemgdbg  (3og@mol  Bgd3gdoGydes,
B3OEMd0M0  {9b0sbmds, sGINLgghgmo boangdgdo).
o 9bogos, ™I g@sgol dglol Fysmbsigsgol »dg-
bgdol dgegaoe go®Mgdml  gaodsGydo  Isbolosmg-
dangdols o@lgdomo (330 gds  InlLogmEbgeo  o@
s@ol. 3be. 4, bob. 1, @o@. sbsb. 6.

UDC 551.584 The estimation of possible influence on the
climate of environmental of Uravi reservoir hydro-elec-
tric station./Samukashvili R./ Transactions of the Georgian
Institute of Hydrometeorology of Georgia. — 2011, — V.116 —
p.85-88Georg.: Summ. Georg., Eng., Russ.

By using (application) of space-difference method and
formula of Timofeev M. was estimated possible influence of
Uravi hydro-electric stations reservoir on the climatic cha-
racteristic of environment (air temperature, relative humidity,
atmospheric precipitation). It was established that after build-
ing of reservoir of Uravi is not expected important climatic
changes of environment.

YIK 551.583 Onenka BO3MOKHOI0 BJIHMSIHHS BOJOXPAHU-
auma Ypasekoid '9C na kaumar cpenst. /P,JI, Camyka-
mBun/. CoopHuk tpynos UI'M I'pysum, 2011, 1.116 , ¢.85-
88-I'pys. pes. I'py., Anr., Pycck.

Hcnonp3oBareneM MeTona MPOCTPAHCTBEHHBIX PAa3HOCTEH U
¢opmynel M.TumodeeBa OICHEHO BO3BMOXXKHOE BIIHSIHUC
BOJOXpaHunuIa ypasckoit '9C Ha kmMMaTHYecKHue XapakTe-
PUCTUKH CPEBI. yTaHOBHeHO, 4TO B PE3YyJbTATE MOCTPOUKH
YPaBCKOTO BOJOXPAHMIMINA CYIIECTBEHHOIO KIMMaTandec-
CKOTO M3MEHEHUS CPeJIbl He OXKHIaeTCs.
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4.69M0@>dgoano

do®mdg@gmammmyools 0bLGoB Yo

d.dg5bg005dy
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(33080980l 3GMabmbmeb ©s Lomdydols goby-
50l gdolools dgdsdiEomgdger  @mbolidogdgdmsb
gomoe db0dgbgenmgobo swyomo gmdmds dmfy-
geo  Mga0mbgddo  (dogo  begol  Lobsdomm
bmbs, Jggdm Lgsbgmo s gomxmolfystionl
G50mbo)  gemods@ol  (3geroagdol dododon  Lo-
53053@o30m  30mg]Hgool aobboangsl. gl 3@m-
2dHgd0 gy Bagadam ofbs blgbgdgm  @gyo-
mbgddo go@gdml gzmemyoy® dJpamdsmgmdsls
s>  dmlobeggmdol  Lm@Eosey®-9306mdo 9@
300M398bg  gerods@ol  (33eromgdols gogengbols
Yggaolgdol Logyydggandg [4] hododgdyaro ao-
dmggemggol  dgogasm  badogg @gaombolsmgols
‘dgdydogos Jemods@ol 3geroggdols dodotrm Lo-
5033 030m LEHMsGgy0s Amama i3 sbaom (2010-
2025 §V¥.), olg a®dgergoosh (2025 {anols dgd-
©0g3)  3g00mEgddo. 53 LEA®sGgyool  yomge-
ol{obgdom Imdbopgdygao LboddmgJdm Fobo-
05098980 gobboenygan  odbs  dglsdsdol G gyo-
mbgddo  saommddog  byeddmgsbgmmdsbmsb
s> dobobagmdol [omdmdomagbmgdmsb ho@o-
@909 Fgbgae@goby, @ob gegyoesi dmbes
domo  doJlodogrydmo  dosbarmgds  Mga0mbgdols
439e05bg 5B oY@ 300w 9dg5msb.

Lod®mgddm [obswowgdgdol bofoemo (omeo-
39b0@os  Log@msdm@olm mbm®d  m@dasbobe-
(309070 (permdogydo yoMgdmbipsiEgomo ¢mb-
00, 930m30L M93mbLEAMYJco0bs s obgome-
900l 65630, 59T LogBmsdm@olbm asbgomsdg-
0L Looggb@dm, ag®dsbools s bm@ggyools dg-
Lodsdolbo Ladmogdmdem ¢fygdgdo wo bbg) go-

blobogrgges, bosfoeds o 9339 dmodmgs o-
RQ0boblgds s F0dEobs®gmdls domo  aobbm@-

(3092 9o

Los@ad@oom  Lad@mgldm  Fobowsmgdgdols
dobobl Ygopagbl Imzgdyee @gaombdo  jevo-
doBol 330 gdols godymazomo bgdmJdgogdom
a9V ggamo  gegagdol gdbgogdads wo by
olbogdhgamo  aomgdml  gddbs  ggmbmdogols
dog@oeo  asbgomsmgdol  gb@ybgge Logmaswe,
053 3obo30MmMmgdl dmlobengmdol bmGosgy®-
9406m3039M0 300mdgbol aogdxmdgligdol. Loo-
53(>30m  30mgJBgomsb  ghmse  dgdydegos
Lomdyg@ol aobgbdol gdolools dgledo®gdemsw

3530bbymo  3OmgJHgdoz,  GmIagdoxz  gy®-
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©bmds  gobobgngdomo  (Jodol) gbgdaools  yo-
dmygbgdols  Foomoligyan  Lofgogomn  dowgdbyano
969300 hobobogem gdasg.
L3530 bgol LobsdoBm bembs

‘dgdhggeo  bsdo @gayomboesbh dogo  bemgols
bobosdo®mm  bmbs  godmgengbogr 0bs Gmymag
43900y dmfygmomo  Gg@odmaos, Gopasbss
030 aobogwol  Lbgspslbgs  a9mxzobogyco
300m3gLgdol gOmOmyge  bgdmJdgogdsl. 39o-
M, JEmosmy®o Esmdmbdol dgogasm bmgol
mbol 3gM3dsbgbByyao oFgge, @mgmoi 3go-
do 803pobodmgmdl 2,5-3,0 33/Fgaro LobhJsmom,

gobgool  odmmbol  396@Os@ Y@ bbby
gesdofol Bgddmbogy®d  wofggolbmob  ghmow
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UDC 551.583 Adaptation measures to climate change in
the vulnerable regions of Georgia./Beritashvili B., Shvangi-
radze M./ Transactions of the Georgian Institute of Hydro-
meteorology of Georgia. — 2011, — V.116 — p.89-93-Georg.:
Summ. Georg., Eng., Russ.

14 project proposals are discussed aimed at the imple-
mentation of adaptation to climate change measures and mi-
tigation of GHGs in 3 vulnerable regions of Georgia: the
Black Sea coastal zone, Dedoplistskaro Region and Kvemo
Svaneti. Project proposals are elaborated in the framework of
Georgia’s Second National Communication to the UNFCCC.
The proposed in projects activities are described and their
cost is estimated.

VJK 551.583 ApantanndoHHBIE MEPbl OTHOCHUTENBHO H3Me-
HEHHs KJIMMarta B YsA3BUMbBIX peruoHax [pysumn../Bepu-
tamBwmb.111., [lIBanrupanze M.A../ C6. Tpynos MHcTHTYyTA
I'mppomereoponorun I'pysun. — 2011, - T.116, c.89-93-
I'py3., Pe3. Auru., Pyc.

PaccmoTpeno 14 TpOEKTHBIX NPEUIOKEHHH IO OCy-
MIECTBICHNIO aJaNTAIIMOHHBIX MEPONPHATHI OTHOCHTEIHHO
M3MEHEHUs KJIMMaTa U COKPAIIEHHIO BEIOPOCOB MApHUKOBBIX
ra3oB B 3 perunoHax [py3um: mpubpexnoii 3oHe YepHOro
Mopsi, [lenomucukapoiickom pailone n Ksemo CBaneru.
[Mpennoxenus pa3zpaboTaHbl B paMKax IOArOTOBKH Broporo
Hammonansnoro Coo6mienust I'py3un no PKUK. Onucanst
IUIAaHUpYeMbIe TI0 IPOEKTYy paboThl M TIpPHBEIEHa WX
OPHEHTHPOBOYHAS! CTOMMOCTb.
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Samkharadze 1., Davitashvili T., Zotikisvili N., Geladze G.
UDC551

Mathematical Modelling of the Atmosphere Pollution For
Extreme Situations

Introduction

The sources for atmosphere pollution are basically
of two types: natural and artificia# The first comprises
volcanoes, dusty storms, forest combustion, erosive
soil dust, plants dust, micro-organisms and other fac-
tors. Anthropogenic sources of environmental pollution
are more diverse, powerful and enduring as compared
to natura# One more source for anthropogenic pollu-
tion is deleterious substances entered into the environ-
ment during military conflicts. It is natural that nobody
thinks of ecology in such cases, a relatively weak sys-
tem of environmental protection falls fully out of order,
new sources of environmental pollution emerge. Re-
sults of scientific research demonstrated that in the
years 1942-1943 pollination of Caucasian Glacier sig-
nificantly increased (the process was caused by mili-
tary operations under way in the Northern Caucasus).
During Irag-Kuwait conflict (1991) up to million tons
of oil was being daily burned on oil-mining sites. Huge
amount of soot, carbonic acids, sulfur dioxide and oth-
er substances was being dispersed into atmosphere
[1,2]. As seen above, confrontations between countries
plays a very significant role in the process of environ-
mental pollution. Not only population suffers from the
polluted environment, additives transmitted through air
and sea flows cause global pollution of the whole envi-
ronment. Therefore this issue needs to be examined in
more detai# We decided to study the problem on the
example of the basic conflict zone — Caucasus, as
Georgia is located in the center of Caucasian zone, it is
natural, that its environment is affected by USA-Iraq
conflicts, as well as Russian-Chechnyan, conflicts.
Both local and global distribution of deleterious sub-
stances dispersed in the atmosphere from the conflict
zone as a result of using various weapons are also to be
studied.

Studying the air pollution with biological and
chemical substances on the example of South Caucasus
and South-West Asia is especially interesting. Ac-
cording to the news materials dealing with the conflict
developed in South Caucasus certain chemical weapon
was released during the conflict. It is also known that
the Russians released vacuum and cassette air bombs
while bombing Groznyy. The Russian Federal powers
have used chemical weapons as wel# In the region
where these chemical weapons had been released the
level of concentration of poisonous substances has
been increased from 2000 to 7000 points[3-5]. Ac-
cording to the data of military experts Saddam Hussein
used the poisonous weapons 14 times during the Iran-
Iraq war. According to the news materials dealing with
the “Desert Strom” the American soldiers had released
the shells containing the depleted uranium, the same
weapon was used during the war in Yugoslavia. The
same chemical weapon seems to have been released in
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2003 in the US-Iraq conflict, since the instances of
terminal diseases (cholera and typhus) in children were
recorded; the infection was rapidly spread due to low-
quality drinking water. As for biological weapons, Iraq
has released weapons causing the diseases like gan-
grene, camel virus etc. These weapons are: toxin, anth-
rax, nytroxine etc[1,3,5].

Investigation Of Harmfull Substances Transfer
And Diffusion In The Atmosphere By Empirical
Model

The main sources of pollution during conflict situa-
tions are the following: Used missiles; Used military
shells; Burning of oils and oil products during war.
Now we will investigate harmful substances transfer
and diffusion in the atmosphere resulted from burning
of oils and oil products during war. The issue was stu-
died on the examples of US-Iraq, Irag-Kuwait, Russia-
Chechnya and US-Afghanistan conflicts. To calculate
the land surface concentrations of hazardous sub-
stances dispersed into the atmosphere we obtained au-
thentic materials dealing with the average amount of
hazardous substances dispersed into the environment
daily, weekly, monthly and annually during each con-
flict, afterwards the substances had been classified. We
calculated the concentrations of hazardous substances
dispersed into the atmosphere on the basis of analysis
as well as statistic models. The following points were
studies in both cases:transition of hazardous substances
emitted in atmosphere as a result of oil products com-
busting during wars; transition of aerosols and gas sub-
stances from used military shells in space and time.

Maximum value of the earth surface concentration

of harmful substances Cm (mg/ms), which in case of
non-favorable meteorological conditions is reached at
the distance. Xm (m) from the round pipe source, can
be defined by the formula [6-8]:

_ AMpmnF | )

H23V,AT

where A is a coefficient of temperature stratifica-
tion of the atmosphere (A=200 for the Georgian condi-
tions); M-is mass of harmful substances ejected away
from the source in unit of time (gr/c); F is non-dimen-
sional coefficient which indicate velocity of harmful
substances deposition in the atmosphere. For aeral
harmful substance and small dispersied aerosols (dust,
soot) F=1. For large dispersied dustand aerosols, when
coefficient of peelings is more, than 90% F=2. When
coefficient of peelings is between 75% and 90%
F=2.5. When coefficient of peelings is not exceed 75%,
then F=3; H is height of the source (m); AT is a defe-
rence between the temperature of the ejected harmful
substances and the temperature of the environment; 77
is non-dimensional coefficient, which describes influ-
ence of the orography on the distribution of harmful
substances in space. For the plate localite, when change
of high is less than zom on 1 km then 77=1. Opposite

value of 77 is defined from the cartographical maps (no

m
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less two kilometer away from the source; V; is mass of
harmful substances ejected from the pipe source in the
unite time and value of V, can be defined by the for-
mula:

v, 0]
4

where, D is a diameter of the pipe; W, is an aver-

age velocity of harmful substances which is ejected
from the pipe (M/C); m and n are non-dimensional
coefficients describing conditions of the ejection and
defined as it was suggested in [6,7]. Calculations have
been performed on the basis of the considered model
for the value of ground concentration of harmful sub-
stances sprayed out in the atmosphere: in case when
one borehole is exploded; in case when several bore-
holes are exploded at the same time.

At first we performed calculations for No,, possible
concentrations of No, were calculated for each bore-
hole, when the heights the sources of harmful sub-
stances sprayed out in the atmosphere were h=0.5, 1, 5,
10 and our primary data were D=0.4 (m) for pipe di-
ameter, the speed of emerging admixtures W = 12
(m/sc), temperature change of atmosphere and admix-
tures AT = 380°C and the weight of the admixture M =
10 m/sc. The results obtained are displayed on Table 4,
as seen from the table, the more the speed of admixture
emergence W,, the less is the maximum value of
ground concentration which is natural since in case of
the high admixture emergence speed the height of its
vertical ascent grows and consequently the maximal
value of ground concentration is achieved far off the
source. The results of concentrations calculated for all
possible values of Wy and by various wind speeds are
displayed on Table 1.

Table1 Concentrations of NO, ejected from the 500
pipes (D=20 m)

M(g/sc) [Cm  [Xm X U(misc) |Cmu  [Xmu |C(mg/m®) [Cmx |UmX  [Caszze
5250 2091 |114 (20000 1 128 |342 3,15 3,52 112 1089
5250 [2091 |114 [20000 3 40 342 3,15 3,52 112 1089
5250 2091 |114 (20000 5 694 |[342 3,15 3,52 112 1089
5250|2091 |114 20000 10 151 342 3,15 3,52 112 1089
5250 1046 128 20000 1 5,06 |[384 1,76 1,99 |140,8 | 545
5250 [1046 [128 [20000 3 15,7 |384 1,76 1,99 [140,8 | 545
5250 1046 128 20000 5 27,02 | 384 1,76 1,99 |140,8 | 545
5250 [1046 [128 [20000 10 58 [384 1,76 1,99 [1408 [ 545
5250 697 |137 20000 1 2,94 | 411 1,25 1,43 161 363
5250 697 137 |20000 3 9,09 | 411 1,25 143 161 363
5250 697 |137 20000 5 15,6 411 1,25 1,43 161 363
5250 697 137 |20000 10 332 411 1,25 143 161 363
5250 523|144 20000 1 2 431 0,98 1,13 177 272
5250 523 (144 [20000 3 6,17 | 431 0,98 1,13 177 272
5250 [523 [144 [20000 5 10,5 | 431 0,98 L13 [177 [272
5250 523|144 20000 10 224 431 0,98 1,13 177 272

Remark: the results of calculations represented in Tab. 1 Were ob-
tained by the following values of parameters: A=200;
h=1; D=20; AT=380"; F=1; 77 =1.

According to the table, the maximal value of
ground concentration is highest (C,, = 2867 mg/m?)
when the wind speed U = 10 m/sc and Wy = 16 m/sc. In
order to calculate concentration values for the same
case we assumed that we had punctual source with 20
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m diameter and 1 m height, with 5250 g harmful sub-
stance emerging. This case was considered for various
wind speeds and various W,s and the obtained results
are given in Table 2.

Table 2 Concentrations of NO, ejected from one pipe
for different value of W,

2 £ gl z2|z2|E
Sle| 6 |x| ¢ | E|5|&|¢

s 5 £
4 10 | 4290 | 4,5 | 20000 1 183 14 0,27
4 10 | 4290 | 4.5 | 20000 3 663 14 0,27
4 10 | 4290 | 4.5 | 20000 5 1250 12 0,27
4 10 | 4290 | 4,5 | 20000 10 2867 | 5,15 | 0,27
8 10 2145 5 20000 1 71 15 0,15
8 10 | 2145 5 20000 3 250 15 0,15
8 10 | 2145 5 20000 5 468 9 0,15
8 10 2145 5 20000 10 1102 7 0,15
12 10 1430 | 54 | 20000 1 41 16 0,11
12 10 1430 | 54 | 20000 3 142 16 0,11
12 10 1430 | 54 | 20000 5 264 16 0,11
12 10 1430 | 5.4 | 20000 10 624 9 0,11
16 10 1072 6 20000 1 28 17 0,09
16 10 1072 6 20000 3 95 17 0,09
16 10 1072 6 20000 5 176 17 0,09
16 10 1072 6 20000 10 416 11 0,09

Table 2 shows that Wy = 4 m/sc and the maximal
value of ground concentration during dangerous wind
speed is C,, = 2091 and is achieved at 114 m and un-
der the same conditions, i.e. when Wy = 4 m/sc and the
wind speed U = 1 m/sc, maximal concentration is re-
duced C,,, 12.8 mg/m3 — at 342 m. The concentration
value at 342 m during the dangerous wind speed was
calculated and C = 1089 mg/m® was obtained which
essentially differs from maximal concentration values
when U =1, 3, 5, 10 (m/sc).

Similar results were obtained when W, = 4, 8, 12,
16 (m/sc).

Remark: the results of calculations represented in
Tab. 1 were obtained by the following values of para-
meters: A=200; h=0,1; D=0,4; AT=380"; F=1; 77 =1.

Investigation of The adverce Substances Distribu-
tion in the Attmosphere on the Basis of Analitical
Model

Let us assume that a source of harmful substances is

located at altitude H jand it’s ejected q kg substances

in unity of time. Also let us assume that along the axis
ox is blowing wind with the constant velocity. Our aim
is to calculate the adverse substances concentrations in
every point (X,y,z) of investigated area at the moment t.
To solve above mentioned problem we use the follow-
ing equation [6,7]:

§+U@+V%+W§:ﬁ(v1§)+i(v2§)+

t X oy o X X oy oy (3)
+ﬁ(v3§)+wo@—ac,

0z "ot 0z
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where C —is concentration; U,V,W are the axis
components of wind velocity along  axis X,Y,Z,;
t —istime; v — is coefficient of turbulent diffusion ;
W, —is the velocity of substance’s deposition; ¢ — is

the coefficient that determines the velocity of sub-
stance concentration chances during the processes of
substance decomposition and transformation. For pas-

sive reagents & = 0. For light substances W, = 0.

In the first approximation , when
W, =V=W=a=0; U = const and
v, =V, =V, =v=consat, the equation (3) will
have the following form:

2 2 2

X L@ T ot

OX oy 0z

ot OX

The equation (4) is solving with the following initial
and boundary conditions :

C=q0(x)o(y)o(z—H), when t =0,
C =0, when |X| — 00 and |y| —> 00,

C =0, when z — oo, (5)
vﬁzo, or C=0, when z=0.
0z

where & (X) -is delta function of Dirak.
If in (4) we use limit when t — oo, then we will
have the following stationary solution:

qexp(—iu(zv_ 9y, R qexp[—iu(zv_ ) (6)
C=7§!exp[—(n+m7) My =——
2vr?R

In case of turbulent kinematic coefficients along
axis 0X,0y, and OZ are different the equation (4) has
the following form:

2 2 2
@, yL_, o, oc, oc ™
ot OX OX oy

Solution of the equation (7) with the initial and
boundary conditions (5)

In is this expression pass into limit when t —> oo,

then we obtain the following formula:
U U
o0, Rfh X)) +exo(—z—vl(&ﬁ -X)

c=— | ]
Am\Jviv,v, R, R,
and

2 2 )2
Rl:\/x+y+(zH)
iV, Vs

§8) shows that the dimensions of R; and R; are [R]
1/2
=sc "

The equation (3) can be solved only when vj is the
function of z, is possible only through numerical me-
thods. For analytic solution we shall consider that it is
a constant value and alters only according to the tem-

Rz:\/)(z+yz+(Z+H)z (8)

i W V3
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perature stratification of atmosphere. Pasquill classifi-
cation was applied for the characterization of atmos-
phere conditions[9].

Table 3.values of turbulence cinematic factors corres-
ponding to various temperature stratifications

Stability | Condition of | vi = vy | v3 v
classes | temperature | (m?sc) | (m%sc) | (mean)
stratification
1 Strong non- | 250-260 45-50 185
stability
2 Medium 100-110 | 15-20 61
non-stability
3 Weak non- 30-35 6-7 19.5
stability
4 Indistin- 10-15 2-3 75
guishable
balance
5 Stabile con- 3-5 0.4-05 2.23
dition
(weak)
6 Stability 1-15 0.2-0.3 0.75

It is clear that turbulent mixing is so great for the
first three classes that dangerous concentrations of dis-
charged substances will never concentrate near the
earth surface. Therefore no calculations are needed for
these classes (especially for classes 1 and 2). Conse-
quently the calculations shall be conducted for the last
three classes. They correspond to the abnormal meteo-
rological conditions that contribute to the increasing
concentration of harmful substances in the atmosphere.

Three-dimension pictures of concentration distri-
bution have the following appearance for the stationary
case Fig. 1-3. Fig. 1-3 depicts the case when the spray-
out of harmful substances in the atmosphere is the re-
sult of the explosion of more than 500 boreholes. Here
the following values serve as initial data: g = 5250 g, U
=1, 3, 5, 10 m/sc. The results are given for various h-
heights, the v cinematic factor of turbulence is consi-
dered to be a constant value and changes only accord-
ing to the change in temperature stratification of at-
mosphere. Since 6 classes of stability correspond to the
temperature stratification, we have 6 possible values of
v for C.

Fig 2.. Indistinguishable balance (v = 7.5m? /sc)
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Fig. 3. Stability (v =0.75 m? /sc)

Concentration distributions are given for each stratifi-

cation conditions. As the figures show, the concentra-

tion values are significantly small during non-stability

(first three classes) which is natural since turbulent

mixing is so high for the considered three classes that

minor harmful substances are accumulated near the
earth surface. As for the last three classes (stability), it
seems that concentrations are considerably high. Some

Results of Calculations by Analytical Models With

Account of Atmosphere Stratification

R0BID0BdIHS — REFERENCES — JINTEPATYPA

1. Guanggian P: ,,Controllable Wars: Trends of Fu-
ture Warfare”’, Jeifangiun Bao in Chinese, Bei-
jing, 24 February, 1999.

2. Obukhov A, Oruzhiye kovat , ne ,, snikersami’’
torgovat’ (Forging weapons is not the same as
pedling sneakers), Armeyskiy Sbornik, June 1996 ,
p.55.

3. Christopher F, Jan’es Armour and Artillery 1996-
97, Surrey: Jane’s Information Group Limited,
1996, 590.

4. Bugay A. and Bedula O, ,Flight into the Sun’’,
krasnaya Zvezda, 11 May , 2000, p. 2.

5. Atmospehere Emission Inventory Guidebook. 2-nd
edition CORINAIR. Technical report Ne30, Vo#12,
and 3. European Environment Agency, 1999..

6. Berlyand M.E., Prediction and Regulation of Air
Pollution , #Gidrometeoizdat, 1985, (Russian).

7. Berlyand M.E., Contemporary Problems of Atmos-
phere Diffusion and Atmosphere Pollution, #Gi-
drometeoizdat, 1985, (Russian).

8. Bezuglaya E., Borodina H., Lavrova #, Makrousov
Z., Onifrieva #, Height of intermixtion layer, Pro-
ceedngs of GGO, issue 417,1979, (Russian).

9. Pasquill F., Atmosphere Diffusion, Van Nostr.
CoLTD, London, 1962.

gog 6 32155027  5@8mlgg@aml  mogndgosbgdols

3>0gds@ogn®o dmpgmongds gJlid®gdsmmad

YgdnbggggdBoso.bodbotiodg 0.  @sgomsTgogno, b

bmBogz0dgomo, a. agesdy/3do-l OmBsms JH oo

-2011.-3.116.-33.93-96-0bge0. G9b. Jodm. obyan. Gyb.

do0gds@Bogg®o LAs@olGogy®o ©s gddodyeo dmwg-

wgdon Ygb{sgmogos aomgdml (@mgsgyg@o, Ggyo-
mbsary@o, s ganmdsmydo dobIGsdgdol)  Dgbe-
danem  20d06d9M9ds  Lodo@mggambs s go  sedm-
bogamgmols  Gg@o@dmaogdobsmgol.  Fo@dmoagbogmos
@oibgomo gomgmgdol dgwgagdo.

96

UDC 632155027 Mathematical Modelling of the Atmos-
phere Pollution For Extreme Situations./Samkharadze |I.,
Davitashvili T., Zotikisvili N., Geladze G/Transactions of
the Georgian Institute of Hydrometeorology.-2011.-v 116.
p.93-96-Eng; Summ.Georg; Eng; Russ.

On the basis of the mathematical, statistical and empirical
modeling possible pollution of environment (local, regional,
global scales) is estimated. With the purpose to estimate
possible distribution harmful substances on the territory of
Georgia and Middle East regions, numerical experiments is
conducted. Time-space distribution of harmful substances on
the territory of Georgia Middle East regions is obtained. The
results of the computations, the level of harmful substances’
concentrations are given.

YIK 632155027 MaremaTu4yeckoe MOJAeJIMPOBAHME 3ar-
ps3HeHusi aTMocdepbl IKCTpeMalbHBIX YycjaoBusx./Ca-
mxapaaze W.H.., JasutamBumu T.I1.,3otukumsuim H. I,
Tenanze I' .11/ C6.Tpynos UHcTuTyTa [HAPOMETEOPOIOTHI
AH Tpysun. —2011. — 1.116. — ¢.93-96- Awr.; pes. I'pys.,

Amr.,Pycck.
Ha ocHOBe MaTeMaTH4ecKOro, CTaTHYECKOrO H OSMIIHPHU-
YEeCKOr0  MOJEIMPOBAaHHUS  HM3Y4aeTcsl IPOCTPACTBEHHO-

BpPEMEHHOE (JIOKAIBHOTHIX, PETHOHAIBHBIX W TIIOOAJIBHBIX
MaciTaboB) pacHpeesieHue MPOIyKTOB BOCHHBIX JEHCTBUM
Ha Tepuropusix I'pysuit u bBmmwknero Bocrtoka
IpencraBneHHBIH pe3yIbTaThl YUCIEHHBIX PACUCTOB
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UDC 556.16.06 .Some aspects of the chenge of Bleck Sea
pollution /G.Kuchava,M.Arabidze,E.Bakradze,e.Shubladze./
Transactions of the Georgian Institute of Hydrometeorology
of Georgia. — 2011, — V.116 — p.96-100-Georg.: Summ.
Georg., Eng., Russ.

In the article the results of research carried out in 2000-2008
are presented. The content of main ions (Na*, K*, Mg™,
Ca'*, SO,”, CL, HCOy, CO37) and Biogenic elements
(NO,", NO3', NH,*, NH3, PO, ™) , as well as the values some
physical-chemical characteristics (pH, temperature, salinity)
were determined. The measurements were undertaken in 5
sites (Batumi, Kobuleti,Natanebi, Supsa, Poti) in 5 different
depths (0, 10, 20, 50, 60 m).

Black Sea monitoring was held against the shore of Georgia
in deferent sites seasonally.

VK 556.16.06 HekoTopble acrieKkThl W3MEHEHHsI 3arpsi3He-
must Yepunoro wmops./ T. Kyuasa,M.Apabumse,E.Bakpa-
m3e,E.lllyonanze./ C6. TpymoB MUucruryra I'mmpomereo-
pomoruu I'pysum. — 2011, - T.116,c.96-100-I'py3., Pes.
Amnrin., Pyc.

B palore moka3aHel pe3yabTaThl  MPOBEAEHHON
HCCIieToBaHUM Ha mobepexkun YéprHoro Mops 3a 2006-2008
rT. BBUTBI OTpeieNneHbl TIIaBHbIC HOHBI (Na*, K*, Mg++, Ca™,
SO,7, CL°, HCO3', CO3™), 6uorennsie anmeMeHTH (NO,, NO3
, NH,", NHz, PO,™) m HekoTopble (HhHM3MKO-XHMHIECKHE
napameTpsl (pH, Temneparypa, conénrocts). McenenoBanun
IPOBOAMINCH B ISITU TOYKax Ha mobepexxuun YépHoro mops
(barymu, Ilotn, KoOynern, Cymca, Harane6u) Ha msTn
pasHbIX mIyOMHHBIX caHtumerpax (0, 10, 20, 50, 60cwm).
IIpoanamm3npoanHa JWHAMHKA HM3MEHEHHS  YKa3aHHBIX
HWHIPEJUCHTOB W CHENAHBI BBIBOABI O IIPEAIIOIOraeMoit
3arpsi3sHeHHH nodepexxun YepHoro Mopst.

100

T.Imnadze, N. Begalishvili, T. Davitashvili, D. Deme-
trashvili
UDC 632155027
Two Dimensional Numerical Model Of Emergency
Spilling Oil Distribution In The Sea
1. Introduction

Oil and mineral oils have toxic influence upon the
groups of sea organisms. Therefore it is necessary to
define the zone of possible spreading of oil pollution
upon the area of sea-water, at the bottom and on shore
— otherwise Affected Zone (AZ) of shore oil discharge
into the sea, which may occur as a result of railway
accident in the seaside of Black Sea in the Region of
Supsa-Kobuleti-Batumi or at the break of the oil-pipe
line in the port of Batumi.

It is well known that the range of minimal biologi-
cally active oil concentration in the sea environment
equals to 10 — 10 mg/I [9]. Maximum Permissible
Concentration (MPC) of the dissolved oil in the sea-
water equals to 0.01 — 0.05 mg/I [3,10]. Therefore here
in the given work the AZ is defined as oil range upon
the sea surface, limited for 3 times less than MPC.
Here two circumstances are taken into account. First of
all, the quantity of the oil spilled into the sea in the
examined scenarios of emergency conditions amounts
to approximately 100-200 t. Second, basically the oil in
the sea-water is in un-dissolved state, usually not more
that 5 % of oil is subject to dissolving [2,3,9,11]. AZ is
estimated by mathematical modelling of shore dis-
charge and space-time of oil evolution in the sea by
accident 2 scenarios. As a basis of the model it is as-
sumed the equation of advective transfer and turbulent
diffusion taking into account the source of the shore
discharge and physical processes of evaporation, solu-
tion, emulsification and sedimentation. Oil flow after
the discharge into the sea depends on hydrodynamic
field of current flows, where superficial wind-induced
flows are imposed (drift, set-down and onset, wave
activity or Stokes flow), as well as horizontal turbulent
diffusion, conditioned by friction of wind pulsation
upon the water surface. As a source of information it is
used the information about current flows filed, wind
speed and direction, water and surface and air tempera-
ture according to monthly sea hydrographic and climat-
ic data. Numerical solutions of the equation of advec-
tive and turbulent transfer are determined based on the
use of finit difference scheme with directed and up-
stream one-way differences.

It is necessary to mention that the result of mathe-
matical modelling cannot give estimation of real scales
of oil spreading in individual case of discharge, which
will depend on concrete conditions of flows, tempera-
ture of water-air and wind in the post-accidental pe-
riod. The results of the modelling show the probability
of oil particles spreading upon the concrete area -
space-time spreading of probability of the oil existence
and its quantity in each cell of the area of sea-water
with the size of 2x2 km? in the sector of Batumi-Poti-
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Sukhumi. The monitoring time of oil spreading
amounts to 72 hours (3 days) after the accidental over-
flow.

2. Regularity of the oil pollution spreading and
transformation in the marine environment.

The oil occurred on the water surface first of all be-
gins to spread under the influence of gravity. For Ten-
giz oil the density comprises of 788 kg/m®, and for the
sea-water it equals to 1025 kg/m®. As the water density
is more than oil density, the oil as if raises above the
sea surface and stipulates for the influence of force of
gravity. Then the forces of surface tension start in-
fluencing. In the process of discharging the oil partially
evaporates and dissolves in the water. Therefore, its
density and viscosity increase. After a definite period
of time form the moment of the oil discharge into water
the flow stops. This effect takes place in the mode of
surface tension.

According to different empiric data, the film thick-
ness while the flow ceasing comprises of 0,025 mm [1-
3]. For comparison we’ll mention that after the “vol-
ley” (instantaneous source) overflow of 150 ton of oil
in the sea - the mean thickness of surface film in the
cell with the area of 2x2 km? may comprise of about
0,05m.

In the process of the flow and after its cessation,
especially during the first hours of the oil stay in the
water, the physical and chemical processes of oil trans-
formation prevail, such as: evaporation, solution, emul-
sification, dispersion, aggregates creation, sedimenta-
tion and destruction, including chemical oxidation or
photochemical oxidation under the influence of solar
radiation, as well as biodegradation (microbial breach
and assimilation by planktonic and bottom dwellers).

3. Evaporation — one of the first processes of oil
transformation in the marine environment which is
actively developes at the initial stage of its spreading.
Evaporation depends on physical and chemical proper-
ties of the oil, marine environment and air temperature,
wind speed, wave activity and etc. The oil which
spreads upon the sea-water will evaporate with the
speed depending on the level of the boiling limiting
point and pressure of prime steam of hydrocarbon
components, thickness and flow sizes, its spreading
speed, hydrographic and meteorological conditions.
Evaporation decreases the mass (volume) of crude oil,
its inflammability and toxicity, however increases the
density of precipitations. The total quantity of evapo-
rated oil comprises of 10-20 % to 60-70 % form the
total mass of discharge. For the high-gravity oil such as
Tengiz one, the losses may amount not less than 30-40
%. Most intensively the loss of discharge mass takes
place within the first hours of the flow and the process
of evaporation is noticeable on the first day [4,5,8,9].

In compliance with the data [8] for the overflow of
150 t., when the loss of its evaporation comprises of 50
t ( 30 %), the mentioned quantity of the oil disappears
in the discharge, with the area of 2x2 km?, within the
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period of the next 4 hours in the terms of January tem-
perature and wind speed 1/ms. At the wind speed of
5m/s the time of evaporation decreases to 1,5 hours and
while the wind of 10 m/s it equals to 45 min. In the
terms of July temperature the time of full evaporation
of 50 t. of oil in the area of 4 km? comprises of about 1
hour, 20 and 10 min in compliance with the mentioned
wind speeds.

4. Dissolving. Oil hydrocarbons are dissolved in the
water very weakly. But exactly the dissolved fraction
of oil hydrocarbons is more toxically one. The oil is
dissolved in the sea-water due to immixture as a result
of wave activity which is concerned with the wind
blowing. Especially the oil is dissolved in the sea-water
due to the processes of destruction — physical and
chemical oxidation and biodegradation. Hydrocarbons
dissolubility in the water distinctly decreases with the
increase of their molecular weight and sea-water salini-
ty and increases with the temperature increase. Due to
different sources not more that 50 % of oil discharged
in the water is dissolved [2,3,9,11]. The part of paraffin
and naphthene left in the line of dissolving as a result
of immixture transfer into dispersed state and trans-
formation into “resinous globules”.

5. Emulsification, dispersion and sedimentation.
After the loss of volatile and water-soluble components
the tendency to spreading of irreducible oil - decreases.
Emulsion creation promotes to viscosity increase.
Emulsification depends on physical and chemical
properties of the oil and Hydrometeorologycal factors:
wind, choppiness, turbulence, water temperature, as
well as the presence of dredges and solid particles in
the sea top layer. Emulsification takes place on the first
day in the line of the oil spil# The oil which is emulsi-
fied effected by the waves and turbulent flows pene-
trates into water thickness, settles at the bottom and
accumulates in the base sediments [2]. For instance, in
[9] it is given estimation according to which approx-
imately 5 t (5 %) form 100 ton penetrates into 5-meter
underlying layer of water on the first day.

6. Destruction. Oil hydrocarbons which occurred
in the marine environment after the evaporation, solu-
tion, dispersion and emulsification undergo physical
and chemical and biochemical oxidation - destruction.
Experimental investigations showed that after the water
saturation with the oil it begins its intensive decompo-
sition under the general influence of physical and
chemical and microbiological factors, which lasts with-
in 10-15 days. Then the destruction speed noticeably
decreases. While the transformation of organic conta-
minants the processes of chemical oxidation of oil hy-
drocarbons take place, which are free radical reactions
of oxidation.

Important role plays the process of physical oxida-
tion or photooxidation, where along with the ultraviolet
sun radiation the ozone and oxygen have evident influ-
ence also. It is well-known that ozone is able to oxid-
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ize oil hydrocarbons 5-6 times more actively than ul-
traviolet radiation does.

7. Mathematical Model and Initial Data Mathe-
matical model describing oil pollution transfer in the
Black Sea is based on non-stationary equation of oil
concentrations ¢(X, Y,t) advective transference and
turbulence diffusion taking into consideration sources
and flow

2 2
%9, o2, o0 _ |00 O¢
ot ox oy X2 oyl

equation (1) is solved in the closed area D with a
lateral curve line I" by the following initial and boun-
dary conditions:

J—ap+f(x,y,t)' @

(%, Y,.0) =@y (x,y), at t=0, 2)

(% Y, 1) =@ (X, ¥,1), (3)
at the liquid sectors of 1",

op

— =0, 4

an (4)

at the solid sectors of 1",
where n is external normal for I"; ¢ is volumetric

concentration of admixture; g is horizontal coeffi-

cient of turbulence; o is the coefficient that deter-
mines the velocity of substance concentrations changes
during the process of substance decomposition and

transformation;  f (X, y,t) is known function which

represents algebraic, sum of functions Q, circum-
scribing sources and flow in (1)

f=>q,,
m=1

U(x,y) and V(x,y), are component of velocity U in
the directory ox and oy, respectively. The vector of

®)

velocity U is equal of sum four components.
_ u
Uu=>uy,
i=1

Where Ui represents background hydrodynamic
flow on the surface of sea. Its may be given by expe-
rimental data, for instance, by monthly hydrodynamic
data, or using the results of the sea dynamic calcula-

tions;. Uz- is determined by drifting flow, stimulated

by wind; Uz is gradient flow (arising) conditioned by
drift at coastal zone with size 1-2 km. As drift is con-
ditioned by wind so gradient flow will be defined by
module of wind velocity and mutually arrangement of

wind velocity direction and Sea shore line; U4 is sur-
face rough of sea stipulated by wind (Stock’s current).
Constant currents on surface of the Bleak Sea
represents an exclusive circle circulation of sea water,
directed (contrary apposite) against to clock’s hand
parallel to shove line. At the south of coastal zone of
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the Bleak Sea the currents are directed to the East,
further at the Batumi’s Port they turn North-East direc-
tions and from Poti to Novorosisk the water steam is
directed to the North-West. Much more clear the con-
stant stream is observed at the distance 5-20 km from
the sea shore line. Here the water currents are rather
(enough) steady (stable), average velocity at the Batu-
mi-Poti-Cukhumi region equal 0.5 m/c in January and
0.25 m/c in July. In the West-direction of the Sea shore
line of Batumi-Poti and at the distances more than 50
km there are observed (contrary, opposite) against
circulatory water streams, directed to clock’s hand,
with diameter of 40 km. It is well observed as for Win-
ter as well for Summer periods.

We have considerated hydrodynamic field of the
Black Sea currents which are observed in January and
July. The vector characteristics of the currents were

used for calculations of components Ui Calculations of

the components U2, Us, U4 were performed by the
known expressions, well imitated experimental and
theoretical investigations.

Calculations of these components lead to the fol-
lowing conclusions:

- The module of velocity of drift Ecompose about
2 % of the wind velocity module and directed at

angle 45° right to the wind direction;
- The magnitude of velocity of gradient current

U, compose from 2,5% to 3% of the velocity

module and as it was mentioned above, its direction
is defined by the angle between sea shove line and
wind direction.

- The module of velocity of winds rough (or Stocks

stream)U_4 is equal about 1% of the wind veloci-

ty altitudes and it is mainly directed in the direction

of wind velocity.

8. Numerical Scheme

Equation (1) is integrated by finite-deference expli-
cit numerical scheme.

Let us introduce the following grids

X, =ixA, (1=01%..1),
=txA, (i=01..1).
where A, Ay are steps in the directions

oxand oy respectively. Then finite-difference ap-
proximation of the (1) may be written in the form.

(/7:;1 = Q’ir,lj - AtA.)l:i'j [(1_ & )((/’inq,j - wir:j )+ &y (wir:j - ‘/711,] )]_
At-u;; (6)

- [(l— e, )(w.il,, - )+e, ((p.",, — 04 )]— ap At +

Ay
At Plaj — P ool
+ AX{”HUZJ T A Hizj T Aax +

At Pl — P P~ Pl n
+ Ay|:ﬂu+/2 # = Hijarn JAyJ} + fijat
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where &,=1if u; >0, =0 if u; <0,
g=1it v; >0,6,=0if v, <0

here At is temporary step, L_Ji,j,vi’j ' P signi-
ficances of velocity of currents on the grid functions
with index i,j. Conditions (2 ) and ( 3) are approx-
imated by the following form:

Di.i = Po,i,j
Poj =Prj Prj = Prajizh. Il )
Dio=Prs Py =Piyq i=lll

Numerical scheme ( 6-7) is first order accuracy in
time and second order accuracy in space. The scheme
is conditional stable and therefore it must satisfy the
Kurant-Levi condition

2
At < Az
Ay + (\u\ +M)AX

9. Results of Numerical Calculations

The analysis of the results of hydrodynamic model-
ing of drift, turbulent diffusion and transformation of
oil pollution in the marine environment indicates to the
variety and complexity of those processes as a result of
vital difference of their spatialtemporal scales, partici-
pation of great number of physical and chemical and
biochemical factors which are variable in the time,
existence of mutual feedback, which stipulates for the
creation of nonlinear effect of interaction. Many of the
problems concerned with the processes of oil transfer
and evolution in the sea and their interaction require
additional theoretical and experimental investigations.

Comparing the data of the observation with numerical

evaluation of the speeds of evaporation, solution,

emulsification and destruction it is possible to formu-
late the basic provisions which are taken into account
while working out of a model of the oil pollution:

- In case of Tengiz oil outflow in the quantity of 150
t. it ought to be expected not less than 30 % loss (50
t) for evaporation within the period of not more
than 4 hours at the most adverse Hydrometeorolo-
gycal conditions for that processes in January. In
July the evaporation takes 1 hour time and even
less.

- The processes of solution, emulsification and de-
struction considerably influence upon the evolution
of oil patch, especially on the first day after the dis-
charge. The destruction results in the flow in the
model with the speed equal to approximately 1 %
of the oil starting weight within the first day. As a
result of resultant action of all the mentioned
processes the daily speed of sedimentation of oil
aggregates within the period of the whole drift,
which brings to natural pollution, may be accepted
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as equal to 5 % of the accumulated mass in the

cells.

- Within the first day of the drift and diffusion of the
oil pollution it is most probably to be met as an oil
film and separate sink and during the next two days
the probability to reveal the accumulated masses in
the cells as emulsified and dispersed parts of oil -
increases.

Based on those provisions, the nonlinear effects
taking place at the initial stages of spreading may not
be taken into account, but evaporation, solution, emul-
sification, destruction and sedimentation should be
taken into account with the help of the schemes of pa-
rameterization with the application of approximate
expression for the speeds of the mentioned processes.

Such an approach greatly facilitates the solution of
the task of oil outflow circumstances modelling. It may
be carried out based on the equation of advective trans-
fer and turbulent diffusion with the parameterization of
physical and chemical and biochemical processes at the
given hydrodynamic field of current flows.

For the oil distribution modelling there are ex-
amined three accidents: The first - oil spill from the
pipeline with the length of 2 km at the approach to the
oil bay of Batumi Port. It may be supposed the exis-
tence of small risk of such an accident in the area
where the pipeline passes along the bank of river
Bartskhana close to its mouth, as well as at the most
susceptibilities — after the bend from the bank to oil
jetty. In this area the pipeline is built close to the sea
for a distance of 2-3 m. from the water line. The
breach, for instance; may occur as a result of cata-
strophic hydro-meteorological phenomenon (hurricane,
storm, strong choppiness), offshore motion of sedi-
ments, earthquake, though there may occur technical
causes too. After the breach it is supposed a full oil
escape of the quantity of one of its sections. Taking
into account the pressure in the pipeline, the oil dis-
charge into the sea will amount to 150 t. within the
period of not more than 1-2 hours. This may occur di-
rectly from the bank or at mouth of river Bartskhana
while the oil transfer by river flow.

In the second case the accident may occur upon the
10 km. area of the railway in the region of Kobuleti-
Makhinjauri seaside, when the oil train moves practi-
cally along the seashore.

Similar Accidents were observed in recent times.
Taking into account the character of railway accidents
we suppose that the contents of 2-3 turned over cisterns
fully flow out on the shore and the most part of the oil
(approximately 2/3) flows into the sea. Therefore the
discharge will amount to 150 tons within the period of
one or several hours.

Both examined cases may be joined into one — the
first scenario. It is conditionally named oil outflow
close to town Batumi. Accident areas in these cases are
located in comparative proximity from each other.
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The third case reveals the second variant of the sce-
nario of accidental situation: railway accident at the
bridges crossing, for instance on river Supsa, when the
oil reaches the mouth of the river, transferred by water
flow. Oil discharge into the sea may be admitted in the
guantity not more than 150 ton within the period of 1-2
hours. The second scenario was named oil overflow in
the region of river Supsa mouth. In the presented two
scenarios there were selected the worst variants with
the most quantity of poured oi# As by the spatial scale
the accident does not cover the area more, than the
examined minimal cell with the area of 2x2 km? the
full time of tracing the evolution of oil patch amounts
to 72 hours with the step of 10-30 min, than the source
in the model is taken as punctual, momentary or pro-
longed acting depending on the scenario variant.

In general terms allocation of oil spot after three
days stipulated by damaged spillage of oil in the Bleak
Sea nearer of Batumi in January has distributed in the
following form: On the surface of the sea there was
about 42 ton (28%) of oil, Sedimentations (deposits) of
oil on the bottom of Sea was about 8t (5%), about 50t
(34%) was taken out on the coastal area. The Maxi-
mum value of volume concentrations on the surface
layer was observed after 12 hours on the area 44 square
km. with value 0.57 mg/l or 11 Muximum Permissible
Concentrations. It is film of oi# with the thickness of
0.7 mkm. After 36 hours was observed crush of oil film
and value of the concentrations in the some areas have
decreased below of Muximum Permissible Concentra-
tions. Maximum value of above bottom concentrations
was marked after 12 hours on the area 12 km?-with the
value of concentrations. 66mr/m” Further the value of
concentrations and area of deposition of oil particles
stabilized and the concentrations wave 55 mr/m? on the
area 20 km®. Maximum value of oil caring out on the
coast was performed after 12 hours nearer of Batumi’s
area and it is equal 20 t/km and further caring out of
oil in the north direction was observed about 80 km
from Batumi and about 40 km in the south direction of
Batumi. The concentrations of oil caring out on the
coastal are in the North and South directions were 110
and 80 kg/km., respectively. Thus whole extent
(length) of the polluted shore is more than 120 km.(see
Fig.1)

We have investigated a case when 200t of oil was
spilled in the mouths of the rivers Rioni and Kho-
bistskali. There were performed several numerical ex-
periments imitated three kinds of oil products (disel,
boiler and fresh oil) migration in the Georgian sector of
the Bleak Sea in summer and winter periods. We have
assumed that spilled oil in a moment has homogeneous
distributed on the area 2X2 k m? (in a one cell of grid)
with a conditional concentration 50 gr/ m*(Mg/L) at the
sea surface with the thickness (width) of 0.059 mm.

Also there were performed four experiments, when
occurs oil catastrophic spillage nearer Kulevi and Sup-
sa terminals owing to oil tanker damages for Summer
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and winter periods. As in that case a mass of spilled oil

was 10* t, so a thickness of oil film is 2.9 and with
volume concentration 2.5 kg/m®. As in winter period
oil products penetration is characterized by high inten-
sity and the oil surface concentrations are decreased
faster than in summer. That is why on the sea surface,
there is less oil mass but at the same time oil mass is
increased at the sea shore and therefore there is the
shore intensive pollution. The maximum pollution as
observed at the rivers mouth, at the source area. A
length of polluted coast area in winter is more than in
summer, due to small wind velocity values in summer,
and weak turbulence diffusion. In winter with high
background streams, which stipulates intensity of tur-
bulence diffusion and part of oil products, are included
in the circulation currents at the west of Poti and that is
why it is observed oil products transfer in the south
direction.

Fig.1 shows the results of numerical calculations of
the Black Sea pollution at 24, 48 and 72 hours after
accidential oil spillage nearer of Batumi in January.

200 t oil spillage in the sea: Oils surface concentra-
tion becomes less than MPC for 2 days in winter, but
for summer for 3 days. The balance of oil’s distribution
in winter is the following: Oil at the surface — 46-50 t,
Sedimentation on the bottom 9-13, carring out (re-
move) on the sea shore 42 t, evaporation — about 100.
The maximum concentrations are the following: sur-
face 0.008 mg/I on 5000 km? area, botton0.07 g/m? on
20-25 km? area, at sea shore — 11-12 t\km in Summer:
Catastrophic spillage in open sea (15 km far away, re-
mote from oil terminal in the west direction. The pollu-
tion mainly is penetrated in the North-west direction
for 4-5 day in winter and in the course of 5-6 days in
summer)

Conclusions

The results of numerical calculations have shown
that after 3-4 days from dangerous and catastrophic
disastrous oil spilling in the Georgian sector of the
Black Sea practical surface, bottom and coastal pollu-
tion formation is completed.

It is necessary to note that there are considerable
distinctions between spilled oil concentrations distribu-
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tion in summer and winter. In all cases pollution fol-
lows the main background currents and spreads in the
north-west direction. But there are observed much
more intensive (fast) distribution in winter due to more
active turbulence. That is why it is observed oil prod-
ucts involving in cyclone type circle circulation current
which stipulate oil products spreading to the south at
the Turkish Sea shore (coastal line).

The heavy results of oil pollution have been dis-
covered when oil had spilled nearer of oil terminal in
Kulevi for accidental and especially for catastrophic
ocean occurrence events.

, bottom and coastal areas, an appreciable were in-
creased by oi#

Considerable lass pollution of surface and coastal
areas was observed due to catastrophic spillage in the
open sea, because after 4-5 days the area of pollution
was going out from Georgian sector to Russian’s
coastal are in the direction of Sea of Azov.
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UDC 632155027 Two Dimensional Numerical Model Of
Emergency Spilling Oil Distribution In The Sea. /T.Im-
nadze, N. Begalishvili, T. Davitashvili, D. Demetrashvili/
Transactions of the Georgian Institute of Hydrometeorolo-
gy.-2011.-v 116. p.100-105-Eng; Summ.Georg; Eng; Russ.

In the present paper mathemaical modelling of oil outflow
and speading in the Bleak Sea water is presented. The ma-
thematical model taking into consideration oil transformation
(evaporation, emulsification, dispersion and sedimentation).
Oil distribution on the Bleak Sea water surface for the three
scenarios: The first - oil spill from the pipeline with the
length of 2,5 km at the approach to the oil bay of Batumi
Port.In the second case the accident may occur upon the 10
km. area of the railway in the region of Kobuleti-Makhinjauri
seaside, when the freight train moves practically along the
seashore. The third case reveals the second variant of the
scenario of accidental situation: railway accident at the
bridges crossing, for instance on river Supsa, when the oil
reaches the mouth of the river, transferred by water flow.

YK 632155027 MaTtemaTH4eckoe MOJe1UPOBaHHE ABY-
XMEpHO# 3aJ1a4d aBAPUHMHBIX Pa3JIMBOB M pacnpocTpa-
Henns Hedptu B mope./T.M. Nmuanze, H. A. Beranumsuiy,
TJII. Masuramsuiu, OU. [demerpamsuian/ C6.Tpynos
Hucturyra I'mapomereoponmormm AH ['pysmm. —-2011. —
T.116. — ¢.100-105- Amsr.; pe3. I'py3., Axr.,Pycck.

B cymecrtBytomeil pabore mpencTaBieHa MaTeMaTH4ecKas
MOJIENb aBapUHHBIX Pa3IMBOB M PACIPOCTpPAHEHHS HeYTH B
Mope. [lnst MozenupoBaHusl HE(TSHOTO CIMBA PACCMOTPEHBI
Tpu ciydas aBapuu. llepBblif — 3TO pasznuB TpyOompoBoza,
JUTHHA KOTOPOTO 2,5KM, NpH mojaxoae K HehTsIHOH Oyxrte
batymckoro nopra. Bo BTopoM cityyae aBapusi MOXeT UMETh
Mecto Ha 10 KM ydacTke >Kele3HOW Joporu B paiioHe
npubpexxHoit  monocel  KoOynmetn-MaxuHmkaypu, Koraa
TPY30BOH COCTaB MABIKETCS (DaKTHUECKH BJIONb Oepera.
Tperuit cny4ail mpencraBisieT BTOpOH BapHaHT CLiEHapus
aBapUHHONM CHTyallMH: J>XeJIe3HOAOpPOXKHas KaTacTpoda Ha
nepexoax MOCTOB, Hampumep, Ha p. Cymca, korga HepTb
JIOCTUTAET YCThs PEKH, IEPEHOCHMAsk BOAHBIM IIOTOKOM.
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UDC 631.42/43 Consistance of toxin and nontoxin com-
ponds into the salined and alkaline soils. /L.Shavliashvili,
G. Kuchava, L. Intskirveli, N.Tugushi/. Transactions of the
Institute of Hydrometeorology. - 2011. —v.116, - p.106-109-
Georg.; Summ. Georg., Eng., Russ.

The use of chemical amelioration’s for improvement of salty
and alkaline soils is shown. According to this the salty re-
gime so as consistence of absorbed ration is improved, the
dispassion limit goes down into the alkaline horizons, and
microbiological and colloidal chemicals processes are acti-
vated. The above-mentioned processes course increases of
the agricultural harvest.

According to the consistence of the easily solved salts into
the alkaline soils, was calculated possible consistence of
toxin and nontoxic salts before and after the amelioration
process.

YAK 631.42/43 Copepixanue TOKCHYECKHX M HeTOKCHYe-
CKHMX cOJieli B COCTaBe 3aCOJEHHBIX M COJOHLEBATBHIX
nouB. /JI.Y.Ilapmmamsumm, ['.I1.Ky4asa, JI.H.Huxupsemnu,
H.K.Tyrymm/ C6.TpynoB MHCTHTYTa THIAPOMETECOPOTIOTHH
AH I'py3un. — 2011. — 1.116. — ¢.106-109-I'py3.; pe3.I'pys.,
Amnr., Pycck.

B pabore paccmarpuBaeTcs MpUMEHEHHE XUMIYECKOTO
MenMopaHTa-gedexaTa s yAYYOIeHUS 3acONEHHBIX U
coJIOHIIeBaThIX TO4B. [locne mpuMeHeHHs fedeKara B MOYBE
yiIydliaeTcs COJIEBOM PEXUM M COCTaB IMOTJAIEHHBIX
KaTHOHOB, CHIDKAETCS KOJHYECTBO  JIETKOPACTBOPHMBIX
coieif, ynydmiaeTcs CTPYKTYpHBIH COCTaB, CHH)KAeTCs
kodpdurment mucnepcHoctd. Bce€ 310  00ycnmopimBaer
IPEBBIILICHUE ypO)KaeMOCTI/I CeﬂbCKO-XOS‘ﬂﬁCTBCHHbIX
KyJIbTYpOB.

PaccunTaHo OpHEHTHPOBOYHOE COJNEPKAHUE TOKCHYEC-
CKMX M HETOKCHYECKHX COJIEH 10 M TOCIie MEIHOpPAaIiH B
COCTaBEe COJIOHIIEBATHIX TTOYB.
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