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ACADEMICIAN GIVI SVANIDZE

The offered volume of Transactions is dedicated to the memory of outstanding scientist, one of the pioneers of Sto-
chastic Hydrology and its founder in Georgia, Academician of the Georgian Academy of Sciences and Corresponding
Member of the Russian Academy of Sciences, Professor at the Thilisi State University, Director of the Institute of Hy-
drometeorology of the Georgian Academy of Sciences, the Honored Scientist, holder of the orders of Peoples Friend-
ship and Honor, the late Givi Svanidze.

Academician Givi Svanidze has passed the life full of hard work and magnificent victories. Due to his great talent,
exemplary diligence and astonishing humanism he left unforgettable and bright memory everywhere, where he per-
formed his activities.

The scientific activity of Givi Svanidze mainly was concentrated on the problems of Hydrology, Hydroenergetics
and Hydraulic engineering. He is the author of 270 published scientific works, among them of 15 monographs, which
deal with the problems of river run-off regulation.

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

The memory of Givi Svanidze — great scientist, exemplary colleague and eminent person will remain forever in the
history of Georgian science.

AKAJEMHUK I'.T. CBAHU/I3E

IMpennaraemslit cOopuuk TpynoB IOCBSIIEH MaMATH BBIAAIOUNIETOCS YYEHOTO, OJHOTO M3 OCHOBOIIOJIOXKHHKOB
CTOXAaCTUYECKOW THApPOJIOTUM U ee ocHoBatenss B ['pysum, akagemuka AH I'pysum u 4neHa-koppecHOHJIEHTa
Poccuiickoii Akasemun Hayk, npodeccopa TOMIMCCKOTO roOCyAapCTBEHHOIO yHUBEpPCHTETa, aupekTopa HMHctHTyTa
rugpomereopoorun AH I'py3un, 3aciayXeHHOTO AeaTelis HayKd, KaBajepa opAcHOB «JlpyxObl HapomoB» u «HecTu»
I'uBu I'eneonoBuua CBaHum3e.

I'.T".CBanuz3e mpolien >KU3HEHHbII TyTh, MOJHBIN HAMPsHKEHHOTO Tpyaa u OnecTsmux nobes. biaroaaps ceoemy
OTPOMHOMY TaJIaHTY, IPUMEPHOMY TPYIOIIOONIO ¥ YANBUTEIEHOMY 'yMaHU3MYy, OH OCTaBIIJI He3a0bIBa€MbIE U CBETIIBIC
BOCTIOMHHAHHUS BE3/I€, I/I€ TOIBKO €My IPHUXOANIOCH paboTaTh.

Hayunas nesrensrocts I'.I.CBaHHI3€ B OCHOBHOM OIpeessiiach NpoOiieMaMy THAPOJIOI MY, THAPOIHEPTETUKH U
rugporexHukd. OH sBisieTcss aBTopoM 270 omyOnMKOBaHHBIX HaydHBIX paboT, B TOM uucie 15 moHorpadwmii,
Kacaroluxcs 3ajad peryJupoBaHus PeYHOr0 CTOKA.

Iox pykoBonctBoMm I'.I'.Canuaze 3ammuiieHo 6onee 40 KaHIUAATCKUX M TOKTOPCKHX Auccepranwidt. OH ObUT mep-
BBIM BHIe-TIpe3uieHToM [ eorpaduyeckoro Obmectsa ['py3un, unenom ['eoduznueckux obmects CIIA n ITonbim.

Wms akapemuka ['mBu CBaHHI3e — KPYIMHOT'O YYEHOTO, IPHMEPHOTO KOJUIETH W OJIECTSIIEro 4YesloBeKa HaBEKH
OCTaHeTCS B ICTOPUH I'PY3UHCKOH HAYKH.
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MIPOIrHO3UPOBAHUE KATACTPO®PHUYECKHUX TABOJKOB

AHanu3 pasiMYHBIX NPUPOAHBIX SBICHUHA MOKA3bIBACT,
YTO 3aKOHBI HPHUPOABI, KOTOPBIE CYUTAIOT JCTCPMHHUC-
THYECKUMH, OTPENEISIOT MOBEICHHE NPHPOIBI B CPETHEM).
Bo MHOrUX city4asx Takoe «CpeiHee IIOBEACHHE) TOCTaTOUHO
OJHM3KO K TOMY, YTO HMEIOIIHECS OTKIOHCHUSIMH MOXKHO
npeHeOpeub. B Takux ciiydasx AeTepMHUHUCTUYECKHE 3aKOHBI
0co0eHHO IIeHBI. B apyrux, He MeHee BaXKHBIX CHUTYyalUsIX
Clly4aliHble OTKJIOHEHHsI MOTYT OKa3aThCs 3HAYMTENIbHBIMU. B
9THX CJIydasX HEoOXOIAMMO HCIIOJIb30BaTh BEPOSITHBIC
METOJIbl, KOTOPBIE TOCTATOYHO YETKO OTPAXKAIOT (PUIUUECKYIO
pPEATBHOCTh W BKIIOYAIOT B Ce0sl JETCPMUHHUCTHYCCKUE
pelIeHre B Ka4eCTBE YaCTHOro ciyvas. B maHHOi paboTe mis
pa3paboTKu crocoda MpecKa3aHusl XapaKTePHCTUK KaTacTpo-
(HYEeCKUX PACXOZOB MOBOAKOB, IOINBITAEMCS HCIIOIB30BAThH
M3BECTHBIE METOMBI TCOPUH CIYYaiHBIX MPOLECCOB 8 HMEHHO
TEOPHIO ITepecedeHus YpOBH (TeOpHH BEIOPOCOB) [3.4]

Jnsi  npoOrHO3UpOBaHMsI — XapakTepHUCTHK  KaTacTpo-
(uyecknx TIOBOJKOB HamboJjee WHTEPECHO YCTAaHOBJICHHE
Cpe/IHero 4uciia MOSBICHHH KaTacTpOpHUUYECKUX MaKCUMaJlb-

HBIX pacxodgoB 3a OHNPEACICHHOC BpEMH, BCJIIMYUHBI
MAaKCUMAJIIBHBIX Pacxo/J0B, cpe)JHeﬁ JJIIUTCIBPHOCTH 3THUX
pacxoaos, cpeL[Heﬁ JIINTCIbHOCTHU HUHTEpBajla MCEXKIY

KaTacTpo(hUIeCKUMH pacxonaMu. Pemenne nepednciieHHbIX 1
CBSA3aHHBIX C HMMHM 3aJa4 SIBJIIETCS OJHOW M3 aKTyaJbHBIX
3a/1a4 TUAPOJIOTHH.

Cpeanee 4WCIO TMpPEBBILICHUS 3apaHee  3aJaHHOTO
3HAUEHUsl YPOBHS pacxoja IMOBOJKA BO3MOXKHO ONPEIEIUTH
MyTEeM YCTAHOBICHHS CPEIHETr0 4YKcia BBIOPOCOB H JAPYTHX
XapaKTCpUCTUK MpUEMaMH TCOPUM TICPECCUYCHUA YPOBHA.
Pemenue 3amaum ynpoimaercs, €Ciu JOMyCTHTbh, YTO MPOIECC
N3MCHCHUS CIIaBOIOYHOTI' O mponecca CTaHI/IOHapHBIﬁ,
pachpeeNieHHbIi TI0 HOPMAJILHOMY 3aKOHY O00Jadaromimii
CBOMCTBAMHM 3proguYHOCTH. Kpome »dToro HeoOXoammo,
4TOOBI ()YHKIIMOHAJIBHOEC BBIPAKEHHE pacxoja pPeKd Q(t)

ObLT HENPEPBIBHBIM U NP PEPEHIINPYEMBIM.

CranpioHapHBI  CydalHBI Tpomecc Oyzmer  aud-
(depeHIUpyeMbIM, €CM  CYIIECTBYeT BTOpas  4acTHas
MPOM3BOIHASL OT KOppeNsuoHHON ¢yHkumu. OHa IOKHA
OBITH TTOTOOpaHHA TaK, YTOOBI MMeIa BTOPYIO MTPOU3BOTHYIO B
touke =0 . Haubonee moaxonsmeii mpeacrapnsercs Takas
(YHKIMS KOPPEISLHOHHOW MaTpHIbl, KOTOpas SBISETCS
KOPPEISALMOHHBIM ~ MOMEHTOM  H3y4aeMOro  CIIy4aiHOTO
nporecca.

Koppemnauonnas GpyHKInsS UMeeT BUL;
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Yot l)

i=1

Roltet,)- R[]

Jns  pemieHusi TOCTaBJICHHOW 3afgadd 0co00 BaKHO
3HaHUE TEX PACXOJOB PEKH, KOTOPBIE BBIIIE TOJEPAHTHOTO

3HAYCHUS QT. TonepaHTHBIN 3TO TakO€ 3HAYEHHE PACXOJA,

KOTOpasi SIBIACTCS TEPIHMMBIM C TOYKH NPUIUHAEMOTO Kak
9KOJIOTHYECKOTO, TaK W couuanbHOro yimepba. W3 Teopun
BEIOpOCOB [1.2.3] u3BecTHO, YTO cpeqHee YNUCIO BEIOPOCOB 3a
TonepanTHbIi ypoBenb , Q; 3a Bpema T u cpeauss

JJINTCIIBHOCTD BLIGpOC& COOCTBEHHO MOTyT OBITH BBIPAXKCHBI
CJICAYIOIIUMHU 3aBUCUMOCTAMU

v =T[QF(QrQ)Q @
[1@0dQ
R S ©)
[Qf (@ Q)dQ
Hﬂﬂ CTalMOHAPHOTO IMpouecca
v =4 = [Qf (@ QXQ @

HByXMepHaﬂ IUIOTHOCTL DPACIPCACIICHHUA BCPOIATHOCTHU
f(Q, X) B IaHHOM CJIy4dac MOXKCET OBITh npeacraBjicHa B

BUIC IMPOU3BEACHUA HOPMaJIbHBIX IUIOTHOCTEN
pacnpenenenns Qu X
1 -(Q-Q?*| 1 -v?
fon = e L e 5
Q0 52 PIT0E |ser Y| 257 ®)
ITocne nmocranoBku (5) B (3) nmeeM:
7= 7exp (QT 2Q) 1-F QT_Q (6)
S, 265 S
I'me F — unrerpanbuas ¢pyukuus Jlannaca
2 .
F(t)=——|e’2dt 7
0=—7= j ()

[Ipn paccMoTpeHnn BBIOPOCOB 3a HYJICBOH YPOBEHB, T.€.

npn Q; = 6 ¢dopmyna (6) yrpoiaercsi 1 IpUHUMAET BHI:

_ &
T=T—

50
YacTo ¢ npuemIioil TOYHOCTBIO JIJISl TPAKTUYECKUX 3a/1ad

MOYKHO JIOITYCTUTh, 4TO

(®)

—& =2nv,
Q
Ny /Ty, Ng-

nporecca 3a Bpems t=0. Toraa

(@ -Q)*
25t

Ilpuy wHamuuum peanuzanuu

©)

Tne U, = cpelHee YHCIo Hylled ClydaifHoro

Dg. = Uy &P (10)

CIydailHOro Ipoiiecca
CpeliHee YnCI0 U, ONpEeIessieTcs CTaTHCTUYeCKHM IyTeM. B

9TOM cllydae, CpelHee YUCIIO BHIOPOCOB 3a 00O YpOBEHb
HaxoauTcs 0e3 3HaAHHS KOPPEISITUOHHON (YHKITHH.
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[Ipr HamuuuM KOppeIALMOHHOW (yHKUINH,
JUCPEPCUN  MOXKET OBITh YCTaHOBJICHO,
MPOU3BOJHAS B HAUAIbHBIH MOMEHT:

—d? Ko (7)

—
dr

Tne Kq(t) — xoppemsimmonnas ¢ynkums mponecca. C

3HAa4YCHUC
Kak €€ BTOpas

”

5%= =0=—K, (11)

-

yaetoM (12) Beipaxkerne (11) 3anmmrercs Tak:

" }/
1K Q - Q« 12
o[t enl- O] 12)
Ecmn
2
Ko () =0°r(t) (13)
V- (Q -Q«
v e (14)
R Xp{ 257,
I'me r(f) HopMupoBaHHaHMA KOPPENALMOHHASA QyHKIHUA
v dr(z)
P 2 (15)
° dr2 7
ITpu HaJIU4uu psna HaboneHu i Haj
KaTacTpOQUUeCKUMH  PacxXojamHu,  3aBUCUMOCTh U

MNPOTHO3UPOBAHHNA YaCTOTHL KaTaCTpO(I)H‘IeCKI/IX pacxoaos, T.c.
MPCBLIIICHUEC 34 YPOBCHb TOJICPAHTHBIX 3HAYCHHUI pacxoaoB

Qt MOJKET OBITH 3aIlMCaH B IpOoCTOM BHUJIE:

— (QT _QK
v@—voexp{— 57 } (16)
Q
rae QK MaTeMaTHIECKOE OXHUIAHUE aTacTPO(PUIECKBIX
PacxoioB .
Kak BugHO [ pemieHUst TOCTAaBIEHHOW 3ajauyw,

BHEITHEH NpoOJIeMOil SBJISETCA YCTAHOBJICHHWE HCIICPCHU
CKOPOCTH H3MEHEHHE OpJWHATHl CIydyaiHOW (YyHKIHH,
KOTOPYIO MOXHO YCTaHOBHUTH IIOMHMO KOPPEIISIIMOHHON
(hopMyJIIBI, YTO TOBOJIBHO CIIOKHO, € ITOMOIbI0 KoTensHnkoBa
— llenona.

®opmyny KorenbHukoBa — llleHoHa MOXXHO Hanucatb B

CJICAYIOIEM BU/JIC:
17

Jlonyctum, uto &E(t) ¢dynkims ommcwBaeT cyToUHBIE
W3MEHEHHS pPacXOJOB BOMBI, TOTJa CKOPOCTh HW3MEHEHHUS
OpAMHATBHl CiydaiiHOW QyHKuIMM OyzaeT paBHa mepBOU
npoussosHoit pyruximu & (t)

ITocne HECIIOKHBIX

npeoOpa3oBaHUiA, nepBas

npou3BoaHas GyHKuMU & (t) OyaeT UMeTh CIIeTyIONINA BH/I;

a t—ﬁ}cosat—sinat

0= 3 (o] [ :(t e J
o

,rae K, — dukcuposanHoe uenoe uncio,

(18)

Ko7
a
¢dopmyna (18) nmpeodpazyercst B ClieLyIOUIUN BUI:

Kz
f(BE)-25 1)“06(—j

T K

Korna ¢ =

(19)
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C nomomps ¢dopmynsl (19) momyuaeM HOBBIE psiIbl,
KOTOpBIE SIBISIIOTCS CKOPOCTSIMH M3MEHEHHUS  CIIy4aiHOi
UCXOJHOM (GyHKIMHU. [lajee HaXOMUM CpeIHEKBaIpaTHIECKOe
[MoxcTaBiss O,B

OTKJIOHEHUE DJOTHUX PAIOB. 3HA4YCHHUC

(dopmynsl (4, 6) penraeM MOCTaBICHHYIO 33/1a4y .

Ob6e Teopmm HaMH TPUMEHEHBI Ui pacuéra
KaTacTpO(PUIECKUX PAcX00B BOJBI HEKOTOPBIX PEK 3alagHOMN
I'pysum. B Tabmmme 1 mpencraBieHBl  pe3ybTaThI
BBIYHCIICHUH, KaK 110 METOLy aBTOKOPPEISIINOHHON (QyHKIINY,
Tak 1 mo Merony KortenbHrkoBa — [lleHOHa, COOTBETCTBEHHO
s pek Pronn, b3sios u Hatane6wn.

Kak BumHO u3 Tabmuusl 1, pacxXoXIeHHWE MEXIY
3HAQUEHHUSMH, MOJYYCHHBIMH C IIOMOLIBIO 3THX METOJOB,
HE3HAYHUTEILHOE. [osTomy MIpUMEHEHHE MeToza
KortenbnukoBa — IlleHoHa, Juisi pacdera CpemHEro 4ucia H
HPOJOJDKUTENILHOCTH BBIOPOCOB, Iienecoo0pa3Hee, Tak Kak
3TO HAMHOTO TIPOIIE.

ITo meTony IIo meTony
ABTOKOPPe/ISIIHOHHOIT Koteabnuxopa —
Pexa (pynkuun lenona
Vo | T | B |V | T | &
Puronn 0,098 | 2,883 | 5661 | 0,094 | 2,660 | 5,305
b3b10B 0,277 | 0,816 | 2,014 | 0,273 | 0,915 | 1,830
Haraneon | 0,317 | 0,714 | 1,881 | 0,312 | 0,805 | 1,567
B 3axkirodeHuu cienyer 3aMeTUTh, YTO OLIEHKAa TaKOIo
mporecca Kak TOBOJHH, OOYCIOBJICHHBIE MHOXKECTBOM

HCOMNPCACIICHHBIX (1)aKTOpOB, HE MOXET OBITh COBCPUICHHO
TOYHOM. OZ[HaKO MIPOBCACHUC PACUCTOB BCCIIAICT YBECPCHHOCTD,
YTO TIOCTABJICHHBIC 3aJa4u MOTYT OBITH pemeHbl €
JAO0CTATOYHBIM JJII IPAKTUKH HpI/I6J'II/I>KeHI/I$IM.
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Forecasting catastrophic freshets./ Kereselidze D, Trapaidze V, Breg-
vadze G, Grigolia G, Dokhnadze G./Transactions of the Institute of Hy-
drometeorology, Georgian Tekhnical University. -2011. - 1.117. — pp. 14-
16. - Russ.; Summ. Georg.; Eng.; Russ.

Many regions of our planet face the hazard of catastrophic freshets.
The analysis of numerous studies shows that the use of different de-
terministic methods to forecast catastrophic freshets fails to yield an
accurate forecast, as they tend to ignore different features in the
process of freshets. In such a case, it is necessary to use the probabil-
ity methods, which describe the physical essence of freshets with a
great accuracy. The work uses the methods of the theory of random
processes to forecast the properties of the catastrophic discharge of
freshets, in particular the level intersection theory (the falling-out
theory) is used to fix the average number of falling-outs of peak dis-
charges in the given time interval, duration and interval of time be-
tween the catastrophic discharges of freshets. In order to gain the
mentioned indicators, it is necessary to know the value of dispersion
of the speed of change of the casual function ordinate. It is fixed by
using two methods: the method of correlation function and Kotelni-
kov-Shenon method. The gained results show that the difference
between the values gained by using the two methods is insignificant.
Therefore, the calculation of the average number and duration of the
discharges of catastrophic freshets is reasonable by using a simpler,
Kotelnikov-Shenon method.

YIK: 551.482.215.3

Iporno3upoBanne karacrpoduueckux mnasoakos/ Kepecemnmse 1.,
Tpanannze B., Bpersaase I'., I'purosus I'., loxnaasze I'./ C6. Tpynos
Hucruryra I'mapomereoposorun I'pysunckoro TexHumuyeckoro YHusep-
cutera ['py3uu. —2011. — 1.117. — ¢. 14-16. — Pyc .; Pe3. I'py3., Aur.,Pyc.
MHorue perroHsl Hallel IUIaHeThl UCTIBITHIBAIOT YTPO3y KaTacTpo-
(udecknx HaBOAHEHHH. AHalIW3 MHOTOYHCIEHHBIX HCCIEIOBaHUI
TOKA3bIBACT, YTO MCIOJIB30BAHUE PA3JINYHBIX JTETEPMUHUCTHICCKUX
METO/I0B IPOTHO3MPOBAaHMS HABOJHEHUH He obecrneuuBaeT To-
YHOCTh MPOTrHO3a, TaK KAaK OHM HE YYUTHIBAIOT Pa3IHYHbBIE
XapaKTepUCTUKH, YJaCTBYIOLIME B Ipoliecce HaBOJHEHUs. B Takom
cllydae HEOOXOAMMO WCHOJB30BaHHE BEPOSTHOCTHBIX METOJIOB,
KOTOPBIE C JJOCTATOYHOI TOYHOCTBHIO BEIPAKAIOT (DU3UUECKYIO CYII-
HOCTb HaBOJHEHUU. B Tpyze [1st mpOrHo3upoBaHUs XapaKTEePUCTUK
KaTacTpo(UUECKUX PACXOJ0B HABOJHEHUHA HMCIIOIH30BaHBI METOIBI
TEOpUHU CIy4alHOTO Ipolecca, B YACTHOCTH, TEOPHs MEepecedeHus
ypoBHeil (Teopus Beimazanuil). C e€ HOMOUIbIO YCTaHOBJICHBI
CpEeHEE UHCIIO  BBINAJAHUA  MAKCUMAaJbHBIX  pacxoloB B
ONPENEIICHHOM IPOMEXKYTKE BPEMEHH, IPOJOJDKUTEIBHOCTh H
MHTEPBAl BpPEMEHH MEXAY KaTacTpOHUECKUMH PacXoJaMH
HaBOJHEHUs. [ TOydeHHs STHX TToKa3areieil HeoOX0AuMO 3HaTh
TIICTIEPCHIO CKOPOCTH M3MEHEHHS OPJIMHATHI CITyYalHON (DYHKIHH.
OHa ycTaHOBJEHa ABYMs METOJAMH: METOAOM KOPPEIIHOHHOMN
¢yakmun w meromoMm  KorenmbHukoBa-lllenona. [lomydeHHBIE
pe3ynbTaThl MOKA3BIBAIOT, YTO MEXAY BEIMYUHAMHU, MOTYYECHHBIMU
o0oMMH  MeToIaMHM, pa3HHUIA  HEe3HaYuTeNbHas,  I[O03TOMY
BBIUMCIIEHUE CPEJHEr0 4Hcila U MPOJOJDKUTENBHOCTH BbINAJaHHM
pacxoJ0B HaBOAHEHHH Iienecoobpa3Ho 0oiiee MPOCTHIM METOA0M
Korensuukosa-Illenona.
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High Flood forecasting of the uncontrolled territory of Shida
Kartli for the environment ecological safety \Basilashvili Ts., Ta-
batadze J., Janelidze M.\. Transactions of the Institute of Hy-
drometeorology, 2011, Vol.117, pp.16-19.-Georg. Summ. Georg.
Russ, Eng.

There have been determined maximum water expenditures and their
probable values for the rivers: the Big Liakhvi, the Small Liakhvi and
the Ksani. There have also been identified certain trends describing
their dynamics over the years. A method for making long-term fore-
casts has been worked out. Certain recommendations have been put
forward for carrying out emergency measures with the view of miti-
gating consequences of calamities.
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Jnsa pex bonbmoit Jlnaxsu, Manoit JInaxsu u Kcann yrounens! xa-
PaKTepHCTHKN MaKCHMAIIBHBIX PAcX0J[0B U MX BEPOSTHOCTHBIEC BENH-
uynHbL. [loTydeHB! TPEHABI, ONHCHIBAIOMINE UX MHOTOJIETHIOIO JHHA-
MuKy. CocTaBiieHa METOJMKA UX JOJTOCPOYHOTO IMPOTHO3UPOBAHUS.
B cnydae omacHocTel, B LEISIX CMSATYEHHUs] BOJHOW CTUXUH, JaHbI
PEKOMEHJAIUU ONPEACIEHHBIX MEPOPUSITHIA.
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UDC: 551.58.001.57.550.3:504
INTEGRATED WATER RESOURCES MANAGE-
MENT AS BASIS FOR FLOOD PREVENTION IN
THE KURA RIVER BASIN
1. Introduction
a. Geographical location of the basin.

On some morphological and hydrological characteristics
the river Kura shares on three parts: 1) From Kizil-Giadik in
Turkey up to the city of Borzhomi in Georgia, 2) From Borz-
homi up to Mingachevir in Azerbaijan, and 3) From Minga-
chevir up to Caspian sea in Azerbaijan. From the beginning up
to the city of Borzhomi this river is mountain, after this point
it is already rather flat river. After Borjomi Kura pass between
Great and Smal Caucasus.

A Kaura rivers main feeder is Aras. The Araz river also
originates in eastern Turkey in Erzurum province. It flows
along the Turkey-Armenia border, along the Iran-Armenia
border, along the Iran-Azerbaijan border, before flowing into
Azerbaijan where it joins the Kura near the Caspian. Feeders
from Armenia flow south into the Araz. The Araz divides just
before meeting the Kura, and one branch flows directly into
the Caspian. The total length of the Kura river is 1515 km and
the total area basin of the Kura-Araz basin 188 000 km? oc-
cupying the greater part of the South Caucasus. This area is
distributed amongst the five countries as follows: Iran — 40
000 km? Turkey — 28.900 km? Azerbaijan 52.900 km?; Ar-
menia — 29.800 km?; and Georgia — 36.400 km? (R.Mamedov,
M.Mansimov, Kh Ismatova.R. [4]). Population in this largely
mountainous area is approximately 7 million.

b. Types of floods, examples of recent flood events and
vulnerability factors. In territory Azerbaijan exists various
types of flooding. The larger river systems of Azerbaijan in-
clude the Kura, Araz, Qanix, has rivers of the Kura-Araz Ba-
sin, and the main rivers of the Samur and Astara River Basins.
Their floodplains can be categorized as having flat gradients
and meandering, relatively stable, waterways. Their natural
floodplains are extensive and flooding prior to flood protec-
tion works would be prolonged for periods of weeks and
months. Many of the tributary rivers in Azerbaijan also have
large catchments and extensive natural floodplains and these
are characterized differently by their steeper floodplains that
have a network of diverging waterways and relatively active
alluvial processes. The headwaters of these tributaries rise in
the mountain ranges and are termed mountain streams. Their
floodplains are characterized by very steep slopes, diverging
waterway networks, highly active and unstable waterways and
incorporate the distinctive convex debris cones where the up-
per streams join their alluvial plains.

Features of a hydrological mode of the rivers of republic
are in detail investigated by S.Rustamov [5]. Conditions of
formation of the maximal charges of water of the rivers not
only Azerbaijan, but also all Caucasus have been in details
studied by M.Mamedov [2].

Peak flows of the large rivers and their larger tributaries
are caused by combinations of snow melt and widespread
rainfalls in the upper catchments and occur typically in late
spring from April to June. Mountain stream and tributary
floods which occur mostly in the period from April to October
can coincide with Kura floods but this is not always the case.
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The total catchment of the Kura-Araz basin is approximately
198,300 sg. km (USAID, 2006) and Azerbaijan, including
occupied territories, occupies approximately 33.2 % of the
area of this basin.

Fig. 1. Flooding village in mouth area (left, 12.05.2005) of Kura
river and in district of Sahirabad (riaht. 11.05.2010)

According to stationary hydrometric measurements out-
standing floods in river basin Araz took place in 1936, 1938,
1946, 1951, 1963, 1968 and 1969 years. In April, 1968 the
catastrophic flooding caused intensive snow thowing and loss
of showers was observed. For April, 16-18th in pool Araza
50-100 mm of deposits have dropped out. The peak of a high
water has been fixed on April, 18th and 19. Low sites moimsr
by width up to two km as the channel was unable pass a plen-
ty of water have been flooded.

In various REFERENCES it is underlined the flooding
which are taking place in floodplain Araz in the last century.
There are data on flooding 1858, 1868, 1879, 1896. During
strong flooding the river Araz changed the channel. Such
changes were observed during flooding in 1858 and 1896. The
figure 2 shows situation in the end of 19 centuries Is New-
Araz lake - river systems.

Flow frequency information for large rivers is shown in Table
1. The Kura River “flood of record” in recent memory was a
flood in 1969 and is assessed by the above analyzes at close to
the 1 in 100 year flood in both the Araz and Kura Rivers. Fol-
lowing some improvements in 2003, the Kura River dike sys-
tem downstream of the Araz junction has a design capacity of
2000 m*/sec or between a 1 in 20 and a 1in 50 year flood.
However, this system has not been tested against such a large
flood. The capacity of the Kura River dike systems upstream
of Sabirabad is stated to be between 700 and 1,000 m*/sec
(Source, AAIC) and the probability of occurrence of these
flows is not available.

Last biggest flooding was in May, 2010 in the plat water-
course the river Kura in territories Sabirabad and Hadjikabul
of administrative areas. A damage from it flooding has been
estimated 300 million AZN.

Additional information on the flood hydrology of the
mainstream rivers is presented in Figure 3 and table 1. This
figure shows the basic variability of the hydrology of the Kura
River on a monthly basis and how tributary inflows, reservoir
operation, extractions for irrigation, and Araz inflows com-
bine to form the total flow at Salyan.

In Azerbaijan flooding are observed basically on the rivers
the Kura and Araz. Figure 4 shows records of Kura and Araz
Rivers for April and May 2010 during a period of significant
flooding. The extended duration of large flows is highlighted
and is claimed to be the cause of drainage difficulties and as-
sociated flooding during those months. It is indicated that for
a considerable part of the time, the flow was below the peak
value that occurred in early May 2010 and there was opportu-

nity to discharge external accumulated floodwaters or more
tributary flows, had suitable works been in place. Examination
of the data reveals:

Table 1: Available Flood Data and Analyzes for Large Rivers
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na- information not available, (1) from Nespak, (2) approximate

Fig. 2. Situation in the end of 19 centuries in New-Araz lake - river
svstems
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Fig. 3. Kura River Monthly Flows

e discrepancy between the Surra and Salyan flows late in
May 2003 is noted (Salyan minimum flow is less than Sur-
ra minimum flow). Part of the difference may be irrigation
abstractions but the more likely cause is a change in the
rating curve during the flood event or errors in the rating
curve for one or both locations for lower flows (Salyan too
low or Surra too high);

e volumes recorded at Yevlakh in April and May of 1,900
km3 compared with 4,900 km?® crossing the Georgian bor-
der. The large difference highlights a significant data defi-
ciency that will need to be addressed in flood forecasting.
Data is not available for tributary inflows downstream of
the border, the change in storage volume of reservoirs
(Mingechevir has an active volume of 8,220 km?) and out-
flows through the irrigation system of the Shirvan and Ga-
rabakh canals (potentially 1,300 km®):

o tributary inflows between Yevlakh and Surra, excluding
Araz River at Novruzlu, of some 1,800 km?®, which must
have originated from inflows from mountain streams,
drainage return flows and possibly groundwater seepage.
The need for inclusion of these inflows in analyzes and fo-
recasting is indicated
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Fig. 4. Kura Flood Flows

However, not all from annually observable high waters
lead to the destructive consequences, many of them do not
cause flooding. Catastrophic character of a high water or a
high water can be caused by excessive intensity snow thaw-
ing, aggravated by loss of the rains imposed on thawed snow,
and also loss in the summer or autumn of short-term storm
and intensive rains. In both cases in channels of the rivers the
waters which have accumulated from all reservoirs which
break through coast do not hold or are poured through them,
flooding coastal spaces and bringing frequently a serious ma-
terial damage to economy.
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Major flooding of the Kura floodplains outside the dikes,
as recently as 2010, is believed to have been caused by a
combination of local rainfall runoff, seepage through the di-
kes, accumulated groundwater and possibly some surcharging
of the abovementioned spillways that overload the normal
drainage system. Based on an examination of flow data and
advices received, it appears that there has not been any sub-
stantial collapse or overtopping of the main dikes during the
2003 or subsequent floods. Local floodplain drainage is im-
peded by high river levels in the Kura causing during non-
flood conditions and these are caused by combinations of high
Caspian Sea levels, channel siltation and regulated flows to
supply irrigators in the Water Farms in the Lower Kura area.
Persistent flooding causes damage to agricultural lands and
urban areas.

The flood capacity and morphology of the mouth of the
Kura River has recently been greatly impacted by a rise in
Caspian Sea levels 2.5 meters during 1978-1995 years [3].
Surveys that can indicate the extent of recent situation are not
available but situation caused by the sea level rises is likely to
be located near to the mouth. Other situation may have oc-
curred along the Kura River due to natural processes.

c. Institutional responsibilities and counterparts across
borders. Ministries with the greatest responsibility for water
resources management in Azerbaijan are:
¢ Ministry Ecology and Nature Resours
o Azerbaijan Amelioration and Irrigation Company (AAIC)

These organizations have administrative divisions as well
as scientific-research institutes which carry out monitoring of
water resources condition, execute scientific-research works
and undertake other specified activities and investigations.

Other agencies are involved in devising plans and pro-
grams related to water resources

protection and use and these include:

1. Ministry of Industry and Energy (water use for power gen-
eration)

2. AzerSu (drinking water supply company)

3. Ministry of Health (drinking water quality — health and hy-
giene)

4. Water User Associations (Irrigators and farmers).

The following organizations participate in implementation
of scientific-research and other works related to water re-
sources protection:

1. Geography Institute of Academy of Sciences;
2. Azerbaijan Hydraulic and Amelioration Science-Production

Unit
3. Azerbaijan Science and Research Water Problems Institute
4. National Committee on International Hydrologic program

UNESCO;

5. Environmental NGOs.

d. Role of water basins in reduction flood risk.

In spite of the fact that during Soviet time solid means for
protection against high waters were allocated, still it is not
possible to prevent a significant material damage from flood-
ing. Construction of water basins, dams and embankments has
improved protection against flooding and has reduced their
scales, but other kinds of intervention of the person, such as
alignment river floodplains and irrational land tenure have
caused strengthening risks and probabilities of the undesirable
phenomena. Building and settling in downstream, some of
which are located in zones where high waters are frequent,
also does many settlements vulnerable for flooding.
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In territory of Azerbaijan on the rivers Kura and Araz five
large water basins with the purpose of development of the
electric power have been constructed (Table 2)

Table 2. Main Characteristics of Reservoirs on the rivers Kura
and Araz in Azerbaijan

< | =

Names of F _>o ©» o S~ s

= 2 S © £ S 2

Ne Water E a £ g | £ £ T g g

Storage 2 FSE |a%g | ED g

['4 [a)

1 Varvara 1952 | Kura |  62.00 2140 | 1200 | YeViakh
region
2 | Mingachevir | 1953 | Kura | 15,730.00 | 605.00 | so.0p | ™Mingach
evir city
3|  Shamkir | 1983 | Kura | 2677.00 | 11500 | 70,00 | SPamkir
region
4| Yenikand | 2000 | Kura | 15800 | 2261 | 2400 | Shamkir
region
5 Araz 1971 | Araz | 135000 | 14500 | 40.00 | Nakhehi
van AR

From time of construction Mingachevir of a water basin at
Kura (in 1953) and Araz on the river Araz (in 1970) scales of
flooding were considerably reduced. However intensive reg-
ulation of a drain does not rescue the population from danger
of flooding. The increased frequency of flooding and streng-
thening of superficial erosion in pools of the rivers the Kura
and Araz accelerate filling these water basins and reduces
them again flooding effect. So, maximal depth Mingachevir of
a water basin has decreased about 83 m. up to 63 m.

Because of absence of the necessary hydrometeorological
information from other countries of pool of the Kura, large
water basins are maintained inefficiently to what results of
flooding in the bottom current of the Kura in 2003 testify

2. Joint flood risk management planning and implementa-
tion

a. Internal activity for reducing flood risk.

Lack of knowledge does not allow to make a full estima-
tion and the universal analysis of influence and consequences
of flooding. It is necessary to note especially mentioned be-
low:

Insufficient amount of stations of hydrological monitoring
and inefficient data exchange between the coastal countries;

Absence of the authentic and effective forecast of flood-
ing. Existing approaches do not meet modern requirements.
The out-of-date technologies and the equipment are used.

Absence of data about frequency and scale of the flooding
which have happened for last twenty years in view of an inef-
ficiency of systems of hydrological monitoring, i.e. it is im-
possible to estimate influence of global warming;

For warning of flooding and their reasons investments
which should be directed first of all on rehabilitation existing
systems are required. In addition to it is necessary to develop
strategy on management of risks of flooding, and also national
and regional plans on universal rehabilitation mporuonago-
nounbix Systems in all pool of the Kura.

In Azerbaijan, as well as in other countries of pool of the
Kura, there is an experience of prevention of flooding by
means of structural measures, i.e. engineering constructions
(water basins, dams, coast constructions, etc.). Unfortunately,
not enough attention is given not structural measures (an early
warning system, forecasts of flooding, insurance upon flood-
ing, etc.).

b. Regional cooperation and joint activity

The total available water resources from rivers in Azer-
baijan averages 31.23 km?/year, whilst in a drought year (95%
probability, or 1 year in 20), the available water is reduced to
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about 20.3 km®. However, only about 10 km? (30% of this
water) originates within Azerbaijan, whilst the remainder is
obtained from trans-boundary inflows.

Azerbaijan is concerned about its position relative to other
countries sharing the Kura- Araz river basin. The Government
has signed a number of international conventions covering
international watercourses and water bodies (lakes), but has
not developed specific agreements with neighboring countries
on freshwater in recent years. An agreement, dating from the
Soviet period applies to the Araz River between Azerbaijan
and Iran, and a further agreement has been made between
Azerbaijan and Russia for the Samur River.

Azerbaijan became a signatory to the UN ‘Convention on
the Protection and Use of Trans-boundary Watercourses and
International Lakes’ in March 1992, but neither Georgia nor
Armenia are signatories because of the potential implications
from the “Convention for Upstream Pollution”.

It is proposed that Azerbaijan seek to establish working
agreements with all neighboring countries, using the WFD
and RBD principles as the basis for dialogue and the mutual
introduction for good governance of shared water resources.
Appeals should be made through international water manage-
ment organizations to help bridge the divide between coun-
tries, by stimulating technical discussion and cooperation, as a
prelude to concluding eventual political and internationally
recognized agreements for effective management of interna-
tionally shared water resources.

c¢. Conclusions and suggestions:

The following recommendations are made to progress the
interests of Azerbaijan in relation to international water-
courses. In the short term in relation to Georgia, initiate estab-
lishment of cooperation forum at political level with view to
develop an agreement on water resources of the Kura River;

e establish forum with ministers as representatives,

e agree with Georgia on forum support arrangements,

o identify supporting unit in Azerbaijan,

e present issues of concern for further discussion,

e initiate data and information exchange arrangements
Title of project Organization Period
South Caucasus Regional Water | USAID 2000-
Management Project 2002
Synergy USAID began in

1998

Joint River Management Pro- TACIS 2001-
gramme 2003
Regional Environment Center EU-TACIS, began in

USEPA 1999
Kura-Araks Coalition NGO Giorgi began in

Dzamukasvili 1997
Cooperative River Monitoring NATO Science 2001-
among Armenia, Azerbaijan, for Peace Pro- 2005
Georgia and the USA gramme
Reducing Transboundary De- GEF 2005-
gradation of the Kura-Aras 2007
River Basin
Supporting River Basin and Asian Develop- 2007-
Flood Management Planning ment Bank, Re- 2008
Project public of Azerbai-

jan

In the short term in relation to Armenia, investigate moni-
toring requirements and act to strengthen monitoring capacity
for water quality in the lower Araz River and western tributa-
ries of the Kura River.
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In the longer term in relation to Georgia, continue cooper-
ation arrangements as follows:
e establish coordinating arrangements at technical and oper-
ation level,
o develop real time warning systems as required,
o develop agreement on waters of the Kura River.
Table 3. List of Regional Projects Related to Water Manage-
ment in Kura river basin

In the longer term in relation to Iran, if assessment of flood
impacts shows potential for
significant further flooding in Azerbaijan:
e propose cross-border flood study,
e agree study results to be used as benchmark for further
action,
e agree principles for further flood protection schemes,
based on minimization of impact by both parties.
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INTEGRATED WATER RESOURCES MANAGEMENT AS
BASIS FOR FLOOD PREVENTION IN THE KURA RIVER
BASIN./Mammadov R.M., Ismatova Kh.R./Transactions of the Insti-

23

tute of Hydrometeorology, Georgian Tekhnical University. -2011. -
1.117. —pp. 19-23. - .; Eng .; Summ. Georg.; Eng.; Russ

This article is directed at review of floods in Azerbaijan and
recommended by the authors suggestions on improved water(flood)
management in Azerbaijan based on creation of IWRM (Integrated
Water Resource Management) oriented legal and institutional
frameworks and implementation of flood prevention programs and
satellite information at national level and for the whole Kura —Araz
River Basin. This may be used to establish an institutional, legal and
technical framework in order to overcome national level and trans-
boundary water issues in the Caucasus region.

After the collapse of the Soviet Union, the countries of the
South Caucasus gained their independence. However, they faced
with the problems associated with national and trans-boundary water
management. Transboundary water management remains one of the
key issues leading to conflict in the region today.

Though Azerbaijan is an extremely water-poor region (the
water supply of the Azerbaijan Republic territory situated down-
stream of trans-boundary rivers makes up about 100,000 m*/ km?)
there are often floods at mountain rivers that lead to huge damage to
the economy of the country and human losses.

Rivers of the Big and Small Caucasus with average altitudes
of the catchments area higher than 2500m main source of flood is
melted snow (more than 70%). 80% of flood maximum is observed
in June-July.

In the article results of studies on use of satellite information
for flood management is also described.

YAK: 551.58.001.57.550.3:504
HUHTETPUPOBAHHOE YIPABJIEHUE BOJHUM
PECYPCAMHU KAK OCHOBA MNPEBEHIIUU
HABOJIHEHUN B BACCEHMHE P. KYPA./Mamedos P.M.,
HUcmamosa X.P/ C6. TpymoB MHucruryra I'mapomereopororuu
I'pysunckoro  Texnuueckoro YumBepcutera [pysmm. —2011. —
T.117. —¢c. 19-23. — AHr .; Pes. I'py3., Axr.,Pyc
B cratee maercst 0030p O yacToTe M NPHUYMHAX HABOJHCHHI B
pa3MUHBIX  peruoHax  AsepOaimkanckon PecnyOmuku. s
yIpaBieHHs] HaBOAHeHUsIMH B OacceiiHe p. Kypa, B 4acTHoCTH Ha
Tepputopun  AsepOaiikana, TmpemiaraeTcs HTerpupOBaHHBIH
Meton VYnpasnenuss Bogusimu Pecypcamu. [Ipu 3Tom oTmeuaeTcst
OTCYTCTBUE IOPHIMYECKAX M OPraHW3alOHHBIX 0a3 MaJs 3TOro.
OmHUM W3 OCHOBHBIX MOMEHTOB YIIPaBIICHHS HaBOJAHEHHSIMHU
SIBIISIETCS.  MCIOJB30BAaHWE JIAHHBIX IMOJMYYEHHBIX C TMOMOIIBIO
HCKYCCTBEHHBIX CITyTHHKOB 3eMiM. YCIeX NMpeagaraeMoro Meroja
3aBUCHUT OT 3aKJFOYECHHS COOTBETCTBYIOIIETO COTJIAIICHUs U oOMeHa
uH(pOpMaIeH.

B koHue crateu mpennaraercs WHGOPMAIMOHHAsS MOJETb JUIS
yIpaBJIeHHs] HABOJHEHUSIMH U 3aTOILUICHUSIMU B ycThe p. Kypa.
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I".T. HukorocsH, I'.A. Menkonsn, K.A. Aiipanersin
Apwmrocruapomer, EpeBan
VK 551
JOJIIOCPOYHBIN TPOrTHO3 CBOBOJHOI'O CTOKA O3EPA
CEBAH U OLHEHKA ETO YSI3BUMOCTH O BJIUSIHUEM
U3MEHEHUS KIINMATA

Ozepo CeBaH OTHOCHUTCS K 4YHCIY  KpPYIHBIX
BBICOKOTOPHBIX BOZOEMOB Mupa. B cBs3u ¢ Tem, 4To miomans
3epkasia CeBaHa 1|0 Hayaja CITyCKa €ro YpOBHSI COCTaBIisjIa
Oosiee COpoKa MPOIEHTOB BOJOCOOPHOHM IUIOLIAJH, TO €ro
cBOOOTHBIH CTOK cocTaBisut MeHee 10 % oT mpuxomHOM YacTu
BomHOrO Oamanca o3epa. OTMETHM, YTO CBOOOIHBIH CTOK
o3epa SBISIETCS Pa3HOCThIO MPUXOAHOM M PACXOIHOM yacTel
BOJIHOTO OajaHca IpH HEN3MEHHOM YPOBHE.

BricotHOe M KOMaHgHOE pacmonokeHne o3epa CeBaH
HaJ OpOIIaeMBIMH MaccuBaMu ApapaTrcKod JOJNMHBI U
NPEArOPHBIX TEPPUTOPUN APMEHHUH, a TaKKE BO3MOXKHOCTh
MOJYYeHHSI  JICIIEBOI  DIEKTPOIHEPIHU  MPEIOIPENeIIUIN
npobJeMy HCIOIb30BaHUS €ro BEKOBBIX 3amacoB. C IIENbI0
YMEHbIICHUA 6eCIleJ'H)HI>IX IMOTEPb BOJbI Ha HCHAPCHUEC U,
CJIeZIOBATENbHO, AT YBEJIMYEHUS CBOOOJAHOTO CTOKa 03epa, B
Havgane 30-bIX TOJOB MPOILIOTO BeKa OBLI COCTABJICH MPOCKT,
COTJIaCHO KOTOpoMy ypoBeHb CeBaHa IOJDKEH OBUT OBITH
coymieH Ha 50 MeTpoB, B pe3yibTaTe Yero IUIOMAab 3epKaa
o3epa yMmeHbIMiIack Okl B 6 pa3, o0beM — B 16-17 pa3, a
CBOOOIHBIN CTOK MOJKEH OBLT yBEeTWMUUTHCS B 6-7 paz [1].
OcyIiecTBiIeHHEe JaHHOTO MPOEKTa HAYaJoch ¢ KoHMa 30-bIx
TOJIOB.

Vcnonp3oBaHne BEKOBBIX 3amacoB Box o3epa CemaH
HUMENI0 OTPOMHOE 3HAuYeHHE B Jelie Pa3BUTHS CEIbCKOIrO
XO35ICTBA, IPOMBIIUIEHHOCTH, DJHEPreTHUKU M JIPYrux
oTpaciel HapoAHOTo Xo3siicTBa pecmyonuku. OpHAaKo,
MOHW)KEeHUEe ypoBHA o3epa CeBaH MMENO W OTPHUIATEIHHBIC
MOCJIEICTBHSA TSI caMoro o3epa. HecMoTpst Ha To, 4TO BMecTe
C YMEHBIICHHEM IUIOMA/IN 3epKaia YMEHBIIIINCH MCTIapeHUE
U TIOJI3EMHBIN CTOK M3 03epa M YBEIHYWICS CBOOOIHBIN CTOK,
OJTHAKO BCJICICTBHE YMCHBIICHUS TIYyOMHBI W 0O0BEMa BOIBI
HAPYIIUIOCH 3KOJOTHIECKOS PAaBHOBECHE 03epa, YXYIIIHIOCH
Ka4yecTBO BOJIbl, B HECKOJIBKO Pa3 YMEHbBIIMIOCH COJCpIKaHUE
kuciopona B Boxe. Co3pmamuck KpaiiHe HeOIarompusTHbIC
ycaoBust Uit (ayHbl 03epa, B YAaCTHOCTH [UISl JKU3HEHHBIX
ycioBuit dopenu. ns mpeaoTBpamieHus: WIM YMEHbIISHUS
OTMCUYCHHBIX n  JOpyrux OTPULIATCIIBHBIX HOCHC}ICTBHﬁ,
CBSI3aHHBIX CO CITyCKOM YpOBHS, B KOHIIE 70-bIX I'0JIOB, KOTJa
YpPOBEHb O3epa yxke Obul choymeH Ha 18 MeTpoB 1o
CpPaBHEHHIO C €CTECTBEHHBEIM YpOBHEM, I[IpaBUTETHCTBOM
ApmeHnn 9300 MPUHSTO MIOCTaHOBJICHHUE 0
NPUOCTAHOBJIEHNH  JaJbHEHIIEro  CIlycka  YpOBHS U
COXpPaHEHHH €r0 Ha OTMEYEHHOM YpPOBHE, a B JalbHEHIIeM
€ro NOBBILIEHUH Ha 6-7 METPOB.

Kak 65170 0OTMeUeHO, BeTHINHA CBOOOIHOTO CTOKA
3aBUCHT OT YPOBHSI CTOSTHHS 03€pa M U3 ToJia B TOJ
M3MEHseTCs B OonbImx npeaenax [2,3]. Tak, s
€CTECTBEHHOTO YPOBHSI aMILIUTY/a KOJIeOaHuUs TOJ0BOTO
3HAYEHHs1 CBOOOTHOTO CTOKA MOYTH B 9,5 pa3 MpeBbIlIaeT ero
CpesiHee MHOTOJIETHEE 3HaUSHHE, JJIs1 YPOBHS HAa 6 METPOB
HIDKE €CTECTBEHHOTO aMIUIUTY/a KojiebaHus Ooibie B 5,5
pas, U1 ypoBHS Ha 12 METpOB HIDKE 3Ta IU(pa COCTABISIET
4,5, a nns ypoBHs Ha 18 MeTpoB Huxe — 3,8. B cBd3u ¢ 3TUM
JIOITOCPOYHBIH POTHO3 TOJJOBOTO CBOOOIHOTO CTOKA 03€pa,
HE00X0IMMOTO0 IUIAHUPYIOIIUM OpTraHU3aLMsIM, IpHoOpeTaeT
aKkTyaJbHOE 3HadeHHE. BompocamMu THAPOIOrHIeCcKuX
nporHo3oB 3aunManuch ['.I1. Kanunun [4], E.I'.ITonos [5, 6],
A.H.Baxuos [7], b.A. Anomos, I'.I1. Kanunws, B. /1.

Komapos [8], H.®. bedanu, I'.I1. Kanuuun [9]. B nene
pa3paboTKy MaTEeMaTHYECKIX MOJIEICH C IEIbI0
THIIPOJIOTHYECKHUX PACUCTOB M MPOTHO30B BAXKHOC 3HAUCHHE
umenu padotel I'.I". Ceanuaze [10-12]. JIns ycnosuit
ApMeHnHN MOXKHO OTMeTHTH paboTer O.A. O3eprukoBoi [13],
M.B. [larunsH [14], T'.T. HukorocsHa, 9.0. OranecsH [15].

CymecTByeT HECKONBKO METOJO0B IPOTHO3UPOBAHHS
CTOKa, U3 KOTOPBIX OCHOBHBIMH SIBIIIOTCS: TE€HETHUYCCKHIA,
MeTOJ] BOXHOTO OamaHca M (U3UKO-CTATHCTHYECKUN METOZ.
Hcnonp30BaHue OTMEUEHHBIX JABYX HMEPBBIX METOJOB CBSI3aHO
¢ OONBIIUMU TPYTHOCTSMH, T.K. OIICHKA U PacdeT BXOMASIINX B
HUX HECKOJBKMX IapaMeTpoOB B  HACTOSIICE  BpeMs
HEBO3MOXHO, TI03TOMY  IIEJeCOO0pa3HO  HCIOJIbh30BaTh
(hU3HUKO-CTATHCTUYECKUI METOJl TPOTHO3a CTOKA, KOTOPBIH
JIaeT BO3MOXKHOCTh YCTaHOBHTh MHOTO(AKTOPHBIC KOppEIsi-
OUOHHBIC CBSI3M MEXKIY CTOKOM U OOYCIIOBIHBAIOIIANMHA

KIMMaTHIeCKUMH  (DaKTOpaMH,  KOTOPBIMH  SIBJISIFOTCS
aTMoc(epHBIE OCATKH M TeMIIepaTypa BO3ayXa.
[IpeanpuHsATa mNOMBITKA NPOTHO3MPOBATH T'OJOBYIO

BEIMYUHY CBOOOZHOTO cTOKa o3epa CeBaH 3a0iaroBpe-
MEHHOCThIO B 6 MecsaneB. [y 3TOW LMW HCIONBb30BaHBI
JaHHble 00 aTMoc(epHBIX OCaJKax W TEMIIepaType BO3/ayXa
meteoctaniuit Cesan-I'MO, I'aBap, MaptyHu, Macpuk u
[lop:xa, pacmosoxKeHHBIX B OaccelfHe o3epa, a TakxkKe JaHHbIe
O TONOBBIX BEJIMYMHAX CBOOOJHOTO CTOKa  0O3€epa.
[IporHocTuyeckue 3aBUCHMOCTH YCTAHOBIEHBI I Tpex
YpOBHEH — COOTBETCTBEHHO Ha 6, 12 m 18 MeTpoB HIKe
€CTeCTBEHHOTO YpOBHsi. [lomydeHHBIE MPOTHOCTHYECKUE
YpaBHCHHS NPEACTABICHBI HIDKE.

W18: 199+2,6 Qll + 4,2Q 12+ 3,5 Ql + 0,6 Q2+

42,0Q3+29Qs+20Qs +1,9Qs— 46T 10—

286 T 11 +7,5T 1,+6,2T;-11,6T,-20,1T5
-37,8T,-3,4T5—29,6Ts,

Wi, =150 +2,6 Q 11+ 4,3Q ,+3,6 Q; +
+0,6Q:+2,1Q3+3,0Q4+2,1 Qs +

+1,9Q-38T 10-291T ;3 +76 T 1+
+6,6T,-124T,-203T;5—
-38,1T,-3,5T5—-30,3 Tg,

Wg=100,8 +2,6Q 11+4,3Q 1,+3,6Q; +
+0,5Q; +2,2Q3 +3,1Q4 + 2,1Q5 +2,0Q6 —

29T 14-297T 3, +78T 1, +7,0T,

-13,2T, - 20,4T3-38,4T,— 3,7T5-31,0T¢,
rme W — cBOGOIHBIH CTOK B MIH M°, a MHICKCH NP HEM
0003HAYAIOT TMOJIO)KEHHE YPOBHS CTOSIHHSI HIDKE €CTECTBEH-
HOro ypoBHS, Q — aTMocdepHBle ocagku, MM, T — Temme-
parypa Boszayxa, °C. Uugekcel npu Q m T mNoKaswBarOT
JIAHHBII Mecsill, a BOJHUCTBIE YEPTOUKU CBEPXY OTHOCITCS K
COOTBETCTBYIOILIEMY MecsIy TIPEABbITYIIEro roja.
CraTucTyeckue xapaktepucTuku ypaHenuit (1) — (3)
TIpUBeICHbI B Ta0muue 1.

(1)

)

©)

Tabmumna 1 XapakTepucTUKH MPOTHOCTHYECKHUX CBSI3EH

cBoOosiHOTO cToKa 03. CeBaH JuIsl pa3HbIX YpOBHEH
= i \ Q
° g 5 g
°., 2 Sy T
= =1 o= [} \0
3 s = zZ = )
YpoBeHb 03epa , M =i = S/c = 0 o
S 5 = S B =N
o = T e =8 = o F
S = © a o
2 S O
M o <
o @) o
Ha 6 M HIXE 197 135 0,61 0,79 74
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€CTECTBEHHOI'O

YPOBHS
Ha 12 m HIXE 233 132 0,61 0,79 74
Ha 18 m HIXke 269 130 0,61 0,79 74

ITo HacraBnenuto no ciyx0e nporHo3os [16] meTonuka
CUMTACTCS MPUEMIIEMOW I OMEPATUBHBIX MPOTHO30B IPHU
CIIEAYIOMINX 3HAYCHHUAX OTHOIIEHUS S /0:

1. mpun <15,710 S /6 <0,70,

2. mpun 15<n<25,10 S /0 £0,75,

3. mpun =25, 10 S /6o £0,80.

3mech n — UIMHA psAAa WIK YHCIO JIeT, S — CpegHee
KBa/IPATUYECKOE OTKIOHEHHE MPOTHO3UPYEMON BETUYUHBI OT
CpelHero 3HA4YeHWs, G - CpeJHee KBaJpaTHYeCcKOe

OTKJIOHEHHE HICHOB HCXOTHOTO pAda OT €ro CpemHero
3HAYCHHUS

[Ipn pa3paboTke METOAMKH MPOTHO3a OBUIM HCIIOJIb-
30BaHbI JaHHbIE HabmoaeHuH 3a nepuoya 1927-2009 rr., T.e. n
= 83, 3HAUMT BeNMYMHA OTHOIIEHHS S/G YHOBIETBOPSET
YKa3aHHOMY BBIIIE YCJIOBUIO, CJIEOBATEIBHO IMpeJlaracMyo
METOAUKY MOXHO CUHUTATh HpHCMJ’IeMOﬁ IJIA  TIPpOTHO3a
cBoboanoro croka 03. Ceman. Ilo ypaBaenusim (1) — (3)
COCTaBIJICHBI MPOBEPOYHEIC MTPOTHO3EI CBOOOTHOTO cTOKa. Ha
puc.l mpeacTaBiIeHB MHOTOJICTHHE KOJEOaHHUS (PaKTHUCCKUX
W pacUeTHBIX BEJIMYMH CBOOOIHOTO CTOKA I YPOBHS Ha 18 M
HIDKE €CTECTBEHHOTO, T.€. JJISI COBPEMEHHOTO YPOBHS, OTKYyIa
BUIHO, 4TO ()aKTHUECKHE W pacueTHHIC 3HaueHUs W Kak I10
BEJIMUMHE, TaK ¥ 10 3HAaKY, B OCHOBHOM, JOCTATOYHO OJIM3KH.

\AN/ V]
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PacuyeTHblit
Puc. 1. Muoroseraue xKoaebaHus (I)aKTI/I‘IeCKI/IX 1 PaCUYCTHBIX

BEJIMUMH CBOOOAHOTO croka o3epa CeBaH i ypoBHA 18 M
HIDKE €CTECTBEHHOTO

[To kpuBBIM O00ECHEYEHHOCTH OWIMOOK MPOTHO3a
CBOOO/IHOTO CTOKa ClieyeT, 4TO pa3pabOTaHHAas METOANKA B
OCHOBHOM 00€CIe4YHBaeT JOCTaTOYHYIO TOYHOCTH IPOTHO3A.
B uvacTtHOCTH, 17151 ypoBHA Ha 18 M HUXKE €CTECTBEHHOrO, B 90
% ciyuaeB ommbOka nporao3a mensie 200 MiEM>, a B 50 %
cilyyaeB, B CpeJHEM OMIMOKa IpPOrHo3a CBOOOJHOTO CTOKa
paBHa 60 MIIH.M®, 9TO COCTABIIAET OKOJIO 23 % ero CpeaHero
MHOT'OJIETHETO 3HAYCHHSI.

JI1st OIIeHKH YSA3BUMOCTH CBOOOJHOTO cTOoKa 03. CeBaH
TIOJTY9YEHBI CIIEIYIONINE YPaBHEHUS CBSI3MU:

Wi, 211142 40,4Q 10+2,8Q Q 11 +1,49Q 1, +
+2,03 3.Q1.3 +1,78 3> Qa5 +1,063 Qs+
+1,89ZQ9-10 +1,3ZQ~11-12 - 13,45_T 10—

2022 T 1,751 T 1,—17,8 T 15— @
4539 T 45-92,06 T o5+
+1,32 T 610-2,69T 117
W3s=1157,240,4Q 10+2,8Q 1, +1,47Q 1, + 5)

+1,99% Q13 ++1,733 Qa5 +1,023 Qeg +

25

+1,84 Y Qo0 +1,225 Quzr 13,79 T 10—
21999 T u—1r4 T 12 -17,19T 13—
-45,05T ,5-90,76T ¢g+

+1,36T 9_1073,161- 11-12
3mecs CUMBOJI X O3Ha4yaeT CyMMy, 4YepTouka cBepxy T
O3HayYaeT cpejiHee, OCTaNbHbIEe 0003HaYEeHHS IPEKHHE.
CratucTuueckue XapakTepucTuku ypaBHeHu# (4) u (5)
MIPUBEICHEI B Ta0IHIE 2.
Tabnmma 2 CTaTucTHYECKNE XapaKTepPUCTHKH ypaBHEHHH (4)

u (5)

Cobonnsiii | Koadpdumuent | Cpennee S/c | Obecme-
cTOK W, o6miei KBaJp. YEeHHOCTD,
MITH M° Koppensiuuu R | oTkinoHeHue %

G, MIH M°
Wiy, 0,88 104,3 0,5 85
Wi 0,87 103,3 0,5 85

B mopsike mpumepa, Mo HECKOJIbKHM CLEHAPHAM H3Me-
HEHUSI TeMIepaTypbl BO3[AyXa W arMOC(EpHBIX OCAIKOB, MO
ypaBHEHHAM (4) 1 (5) IPOU3BEIACHBI OIICHKH YS3BUMOCTH CBO-
0O0HOTO CTOKA, PE3yJIbTaThl KOTOPBIX MPHUBEICHHBI B TAa0I. 3.

Tabmmna 3 OneHouHbIe BENNYUHBI CBOOOJHOTO CTOKA 03.
CeBaH Ju1s ypoBHEl cTossHUA Ha 12 u 18 M HuXxe ecte-
CTBEHHOTO YPOBHS B YCIIOBHSX Pa3HBIX CLIEHAPHUECB N3MEHEHUS

KjmMarta
12m
Cuenapuu Crok, MH M° I/I3M§He}me CTOKi
MJIH M %
Bazuc 233,22 0 0
T+1,Q 35,42 -197,80 -84,8
T+1,1,1Q 119,43 -113,79 -48,8
T+2,0,8Q -330,41 -563,62 -241,7
T+2,Q -162,39 -395,60 -169,6
T+2,1,1Q -78,37 -311,59 -133,6
T+2,1,3Q 89,65 -143,57 -61,6
T+3,0Q -360,19 -593,40 -254,4
T+3,1,1Q -276,17 -509,39 -218,4
T+4,0,9Q -642,00 -875,21 -375,3
T+4,Q -557,99 -791,20 -339,3
T+5,0,8Q -923,81 -1157,03 -496,1
T+5,Q -755,79 -989,00 -424,1
T+5,1,1Q -671,78 -904,99 -388,0
18 ™
M3menenue croka
Cuenapuu CTOK, MJIH M 3 p
MJIH M %
Bazuc 269,32 0 0
T+1,Q 73,36 -195,97 -72,8
T+1,1,1Q 154,93 -114,39 -42,5
T+2,0,8Q -285,76 -555,08 -206,1
T+2,Q -122,61 -391,93 -145,5
T+2,1,1Q -41,03 -310,35 -115,2
T+2,1,3Q 122,12 -147,20 -54.,7
T+3,Q -318,57 -587,89 -218,3
T+3,1,1Q -237,00 -506,32 -188,0
T+4,0,9Q -596,11 -865,44 -321,3
T+4,Q -514,54 -783,86 -291,0
T+5,0,8Q -873,66 -1142,98 -424,4
T+5,Q -710,50 -979,82 -363,8
T+5,1,1Q -628,92 -898,25 -333,5
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Kak noka3pIBalOT NpUBEICHHbIE B TaOHLE JaHHBIC, ITPU
MOBBIIIEHNH TEMIIEpaTypbl BO3AyXa Ha | Tpagyc W mpu
HEM3MEHHBIX 0CaJIKaxX, CBOOOJHBIN CTOK 03epa Ha 18 M Hmxe
ECTECTBEGHHOTO YPOBHS MOXCT PAaBHATHCS 73 MIH M°, T.e.
CpenHssl MHOTOJICTHSISL €T0 BEIMYMHA YMEHbIIUTCS 196 MiH
M,

IIpu noBblIEHHH TeMIEpPATyphbl BO3AyXa Ha 2 rpaayca U
IpU HEW3MEHHBIX OCaIKax AL TOTO XK€ YPOBHS, BEIHMYMHA
CBOOOITHOTO CTOKa COCTAaBHT OKOJO MuHYC 120 MiH M. Ha
MEPBBI  B3MIAA  KaXeTCsA, YTO IMOJYyYCHHBIE OICHKH
MaJIOBEPOSITHBI, T.€. NP HM3MEHEHWH TemIepaTypsl Ha 1-2
rpajgyca ¥ TpH HEM3MEHHBIX aTMoc(epHBIX OCajKax,
BEJIMUMHBI CBOOOJHOIO CTOKa HE MOTYT MEHAThCS B
OTMEUYCHHBIX pa3Mepax.

Jlsi IpOBEpKH TOJIyYEHHBIX OLIEHOK MBI HCIIOJIB30BaIN
JaHHBIC HAONIOAECHWH Haa CBOOOIHBIM CTOKOM 32 HEPHOA
1927-2009 rr. Beum BhIAENEHB MaHHBIE TEX JIET, KOIIa
HaOJIOAINCh OTPHIATEIbHBIC 3HAYCHUS CBOOOIHOTO CTOKA,
U TIPHUBJICYEHBl TAKXE JaHHBIE TEMIIEPaTyphl BO3IyXa U
aTMoc(epHBIX 0caaKoB OacceifHa o3epa 3a Te ke ToAbl (Tadr.
4).

CornacHo maHHBIM Tabin. 4, cpennue 3HaueHus W i
ypoBHe# 12 u 18 M cooTBeTcTBEeHHO paBHBI MUHYC 150 u 106

mia Mm%, 7T =071 °C, Q /Q=0,83. 3necs T u Q -
CpeIHMe 3HauCHMs ITHUX IJIEMEHTOB 3a nepuox 1927-2009 rr.
Ot 1udpel AOCTaTOYHO OJM3KH K NMPHUBEACHHBIM B Tabi. 3
pacueTHbIM JaHHBIM. OTCIOIa MOKHO CHENaTh BBIBOJ O TOM,
YTO IOJTYYCHHBIC OLEHKH OJHM3KH K A€HCTBUTEIBHOCTH.

Tabmuua 4 HaGmioneHHble OTPULIATENbHBIE BEIMYMHBI CBOOOIHOIO CTOKA
03.CeBaH ¥ BENUYHHBI TEMIIEPATYphl BO3AyXa H aTMOCGHEPHBIX OCAIKOB

bacceiina 03. CeBaH COOTBETCTBYIOIIHX JIET T =5,3°C, Q =454 Mmm
Ton W miH M
12m | 18m | T,C Q | AT=T- | AQ=Q- Q
T Q | /Q
1930 | -101 -57 6.0 436 0.7 -18 0.96
1934 | -117 -74 4.7 324 -0.6 -130 0.71
1941 | -151 | -104 6.0 312 0.7 -142 0.69
1952 -51 -3 5.8 295 0.5 -159 0.65
1961 | -272 | -224 5.6 274 0.3 -180 0.60
1970 -28 17 6.2 406 0.9 -48 0.89
1998 | -154 | -113 6.8 407 15 -47 0.9
1999 | -236 | -194 6.4 473 1.1 19 1.04
2000 | -148 | -108 5.9 390 0.6 -64 0.86
2001 | -242 | -203 6.7 440 1.4 -14 0.97
Cpen | -150 | -106 6.01 376 0.71 78.3 0.83
HHUE
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LONG-TERM FORECAST OF FREE RUNOFF OF LAKE
SEVAN AND ASSESSMENT OF ITS VULNERABILITY TO
THE CLIMATE CHANGE. /G. T. Nikogosian, G. A. Melkonian,
K.A. Airapetian/ Transactions of the Institute of Hydrometeorology,
Georgian Tekhnical University. -2011. - 1.117. — pp. 24-27. - Russ.;
Summ. Georg.; Eng.; Russ.

The work presents a methodology of long-term forecast of Lake Se-
van free runoff using the physical-statistical method for the 12 and



Fyaol dgbydbgdol 3Gmabmbgdo, dodmgs ©s boobgobdm Jo@memyos;
Water resources forecast, management and engineering hydrology;
IIporHos, ynpasieHue BOJAHBIMU PECYPCAMH U UH)KEHEPHAst THAPOJIOTHSI.

18-meter marks below the former natural level. Based on the existing
data at 5 meteorological stations for the years of 1927-2009 located
in the Lake’s basin, the multi-factorial links between the free runoff
and temperature and precipitation for the given levels are determined.
The degree of forecast justification is discussed using the obtained
equations. According to climate scenarios have the vulnerability of
Lake Sevan’s free runoff is assessed of temperature and precipitation
with respect to the base line.
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JOJTOCPOYHBIII TMPOTHO3 CBOBOJHOI'O CTOKA
O3EPA CEBAH W OIEHKA EI'O YA3BUMOCTH HOJ
BJIMAHUEM U3MEHEHUS KIMMATA/ I'.T. HukorocsH, I'.A.
Menkonsia, K.A. Aiipanersin/.C6. Tpynos UHcruryra I'mapomere-
oponoruu I'pysunckoro Texuudeckoro YHuBepcurera ['py3uu. —
2011. — 1.117. — c. 24-27. — Pyc .; Pe3. I'py3., Anr.,Pyc.

B pabGore mpexacraBieHa METOAWKA JOITOCPOYHOTO IPOTHO3a
cBOOOIHOTO cTOKa 03epa CeBaH (DU3UKO-CTATUCTUYECKUM METOIOM
i OTMETOK 12 m 18 MeTpoB HM)KE €CTECTBEHHOTO YpPOBHS.
Hcnone3yss naHHble JeiicTByrOIMX B OacceifHe o3epa S-TH
MeTeoposorudeckux craHimui 3a  1927-2009 rr., ycTaHOBJIEHBI

MHOFO(baKTOpHLIe CBsI3H MEXIY CBO6OZ[HI)IM CTOKOM u
TeMnepaTypoﬁ n oCaaKaMH JUid JaHHBIX ypOBHeﬁ. PaCCMOTpeHa
ONpaBABIBAEMOCTh IMPOTHO3a W TIPpU HNOMOIIXA  IOJYYCHHBIX

ypaBHeHu#. ITo KIMMAaTH4eCKUM CLEHapHsIM OICHEHa YsA3BHUMOCTh
cBoOOgHOTO cTOKa o3epa CeBaH 1O pasHBIM  CICHAPUAM
TEMIIEpaTypbl M OCAIKOB OTHOCUTEIILHO Ga3uca.
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On the basis of analysis of material of multi-year observations the
borders of avalanche-prone territories are determined.2550 avalanche
catchment basins are discussed, which pose threat to residential areas
and various objects. It is noteworthy that 338 residential areas are
located within avalanche prone territories in Georgia.
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Ha ocHoBe MarepnanoB MHOTOJETHBIX HaOIIONCHUI yCTaHOBIEHA
TpaHWlla JIABUHOOMACHOW  Teppuropud. Paccmotpensr 2550
JTaBUHOCOOPOB, KOTOPHIE MPEJCTABISIIOT OMACHOCTh AT HACEJICHHBIX
MyHKTOB W JApyrux oObekroB. Cregyer OTMETHTh, 4YTO B
JaBUHOOMAcHON 30He B Ipy3um Haxomarcs 338 HaceneHHBIX
ITYHKTOB.
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INFLUENCE OF GLOBAL CLIMATE CHANGES ON HY-
DROMETEOROLOGICAL CONDITIONS OF AZERBAIJAN

Nowadays the existence of global climate changes was
proved both scientifically and by real facts. Scientists world-
wide have started to speak about climate change in 60-70
years and in 90-95 for Azerbaijan.

From paleoclimatology we know that climate of the Earth
has always changed. That why some of climatologists prefer
to speak about “climate fluctuations” instead of “climate
changes”.

If the earth’s average temperature has risen by 0.6°-1.0°
Celsius, in high altitude regions even higher increase of tem-
perature were observed. So in Arctic, Greenland and Antarctic
Peninsula’s glaciers regions temperature increased an average
of 2.5°-3.0° Celsius. These glaciers giant plays important role
in world climate system formation. In general, during last 50
years decrease of glacier coverage in Northern hemisphere’s
seas makes about 10-15%, duration of glacier coverage of
rivers and lakes — 15 days, decrease of thickness of glacier
cover of Arctic Ocean — about 40%. Nowadays both melting
process of mountain glaciers in mainland and raise of snow
level at high altitudes continue. One of the basic facts in prov-
ing of existence of climate changes is that during whole ob-
servation period, XX century was declared as the most warm
century, the last 10 years of the XX century were declared as
the most warm decade, 1995, 1998, 2000, 2003, 2006 years —
the most warm years in history.

All above mentioned facts prove existence of climate
change.

Rising in dynamics of natural disasters results from ano-
malous climate changes.

According to the information provided by World Meteo-
rological Organization (WMO) 80-85% of natural disasters all
over the world were caused by dangerous hydro meteorologi-
cal processes. Such natural disasters impact on world econom-
ics, economics of the different countries and on populations.
Today society faced problems related to climate changes and
these problems occupy special place even in high level discus-
sions and during international scientific events.

Causes of climate change

To understand climate change fully, the causes of climate
change must be first identified. Scientists divide the causes
into two categories: natural and human causes.

The Earth’s climate is influenced and changed through
natural causes like physical processes in cosmic space and on
the sun surface, volcanic eruptions, ocean current, the earth’s
orbital changes and solar variations.

Among the human factors influencing on climate change
the main is population growth (if in 1850 word population
was about 1 billion persons, in present this number 6 time
increased) which leads, according to the increased demands
of population, to scientific and technological development,
which in turn is related to the increase of greenhouse gas con-
centration in atmosphere.

Paleoclimatologists who affirm that natural causes plays
main role in climate change have proved that even before hu-
man beings warming and glacial periods existed and annual
average temperature was more or less than contemporary one.
One of such research based on the analysis of little air bubbles
of Antarctic mainland formed approximately 800-900 thou-
sands years ago in ice layers at the depth of 3-4 km. These
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researches prove that in those days concentration of GHG and
corresponding temperature were higher than nowadays. But
unlike to these historical periods today the human and natural
causes coincide which make concern scientists worldwide.

World Ocean considered as a “climate forming kitchen”
is the main indicator of climate changes. Nowadays at the
bottom of World Ocean it could be often observed increase of
temperature that cause changes of directions of the warm and
cool streams forming mainland’s climate. According to the
researchers’ opinion this factors are the main reason of recent
change of direction of Gulf Stream which tempers climate in
Europe. So it forecasts mainly cool, snowy and rainy weather
within the next 20-25 at the territory of Europe. Nowadays
one could observe some occurrences of this tendency there.

The average annual air temperature in Azerbaijan in
comparison with 1961-1990, proposed to world countries for
the calculation of multiyear norms of meteorological parame-
ters by World Meteorological Organization consists of
+0.8°C.

At the tables 1 and 2 there has been presented the change
of the temperature and the precipitation in comparison with
the multiyear norm of last years.

As we see at the table 1 the increase of the temperature of
Azerbaijan differs both in the interval of different altitudes,
the different regions. So, the most increase of the temperature
happens at the heights more than >1000m.

In 2010 the increase of the temperature in comparison
with 1961-1990 has been higher (1,1-1,2°C), on the heights
more than >1000m it has been +1.9°C yet. It shows than 200
has been noted in the history as the warmest year of north
hemisphere.

Table 1The increase of temperatures by different altitudes in
comparison with the increase of multiyear norm (1961-1990)
in 2007, 2008, 2009 in the territory of Azerbaijan

Altitudes
Years °
(AN S)
- |8 8 L8 | 8 3
iy o gS | 7 g3
S " o
Difference, °C 146 | 143 13.3 119 7.8 12.3
Average annual,
2007 15.3 149 13.7 124 8.5 12.9
Difference, °C +0.7 +0.6 +0.4 +0.5 +0.7 +0.6
Average annual,
2008 154 15.1 14.2 125 8.9 13.0
Difference, °C 0.8 +0.8 +0.9 +0.6 +1.1 +0.7
Average annual,
2009 15.2 14.9 141 12.3 8.8 12.9
Difference, °C +0.6 | +0.6 +0.8 +0.4 +1.0 +0.7
Average annual,
2010 15.7 155 144 13.1 9.7 13.6
Difference, °C +1.1 +1.2 +1.1 +1.2 +1.9 +1.3

At the figures 1 and 2 there has been presented the compara-
tive analysis of the distribution of the temperature and precipi-
tations by the months in the Azerbaijan in 2010 in comparison
with multiyear norms.

As we see by the figurel the distribution of temperatures
by months shows that the temperature has been more than
the norm ever the all of months, except of April and
September. But the precipitation has been few than the norm
in January, June, August, November and December and more
in other months.



http://www.windows2universe.org/earth/polar/cryosphere_glacier1.html
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Table 2 The change of temperatures in comparison with mul-
tiyear norm (1961-1990) over the different regions of repub-
lic in 2007, 2008, 2009, 2010

' [ [
65| Sz | sz | 58| B |2« | &2
Years 23 eg g 8 g S = § < g2
c =
88| 58%]°8 S| ¢ | = 6 e
The norm, 145 | 129 | 107 9.2 143 | 124 | 123
1961-1990 i ) i ) ) ) )
Average
annual, 2007 154 14.0 12.2 9.7 15.1 124 131
The
difference +0.9 +1.1 +1.5 +0.5 +0.8 0 0.8
from norm
2008 15.0 13.4 11.1 10.0 15.4 13.3 13.0
The
difference +0.5 +0.5 +0.4 +0.8 +0.7 +0.9 +0.7
from norm
2009 14.6 134 10.8 10.0 15.1 13.0 12.8
The
difference +01 | +05 | +01 | +08 | +08 | +0.6 | +0.48
from norm
2010 15.4 13.9 12.3 11.1 16.1 14.0 13.8
The
difference
from norm +0.9 +1.0 +1.6 +1.9 +1.8 +1.4 +15

Figure 1. The distribution of temperatures by months in
2010 (in comparison with multiyear norm)

Figure 2. The distribution of precipitations by months (in
comparison with multiyear norm) in 2010.

The change of temperature over 1991-2009 by the tem-
perature’s norm (12.3°C) of 1961-1990 over the republic has
been presented at the following graphic (fig.3).

The influence of climate changes to the river’s flow
shows that over the winter low- water period the river flow
increases merely and there happens the regime change in flow.
According to different climate scenarios the application mod-
els show that it is possible to observe the 15-18% decrease in
the annual flow of Azerbaijan’s rivers.
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Climate Changes and Caspian Sea
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Caspian Sea is grand blind water drainage of the world.
One of main characteristics that differs it from ether im-
poundments is the systematic change, fluctuation of its level
ever the some period. The drainage basin of Caspian Sea is
10 times bigger than its water table area. Therefore at the
same time it is a indicator of climate-weather changes, which
happens on the grand drainage basin.

In the Caspian Sea the water table area consists of 397 th-
ous.km? the meridional length-1200km, the width—
200450km, the average depth-207m, maximal depth — 1025
m. The length of shore—line in the countries around this terri-
tory is 2320 km in Kazakhstan, 1200km-Turkmenistan, 900
km-—Iran, 850 km — Azerbaijan, 70 Okm—Russia. On the coast-
al zone of Caspian Sea in Azerbaijan there situated 13 admin-
istrative regions, for the official information 4 million but
really approximately 5 million people have been populated
here. The common area of this territory consists of 15 thou-
sand. On the coastal zone of Caspian Sea there situated 4 eco-
nomical-geographical areas (from north to south): Quba—
Khachmaz, Absheron, Central-Aran and Lenkoran—Astara.

It is possible to note that only in 1978-1995, when the
level of Caspian Sea has been increased to 2.5m, 50 settle-
ments, 250 industrial enterprises, road with 60 km length,
railway with 10km length 40 thousand ha winter pasture areas
have been remained under the water.

One of greatest problems of Caspian Sea is the observa-
tion of sharp fluctuations. On remaining under the water the
coastal territories expose —great economical, social and eco-
logical problems. In 1837-1830 the average year level of Cas-
pian Sea has been higher (-25.8). in 1930-1940 the level
sharply decreased to -2 m. This decreasing lasted till 1977 and
in Caspian Sea there observed the most minimal level over
last400 years (-29m). The level has been increased on 2.5 m
over the short period from 1977 since 1995 and has reached —
26.5 m. Nowadays the level of Caspian Sea with slow fluctu-
ations is around -27 m. Such level fluctuation of Caspian Sea,
first of all, is connected with the change of the climate-
weather condition on its aquatic environment and the blind
water drainage. Because, along this time the precipitation, the
vapor and the run-off of rivers, flowing into the of Caspian
Sea, which are consisting of main water balance elements of
Caspian Sea, flowing into Caspian Sea, on increasing on 50-
60 km?® have been consisted of 300-500km®. First of all, it is
connected with the increasing of the precipitation in result of
climate changes on the blind water drainage basin.

It is possible to note that observations, held on the level
of Caspian Sea by the countries around Caspian Sea, show
that on October 2010 the last 50 years. Researchers explain it
with the highest temperature on the North hemisphere and the
decreasing of runoff in Volga River.

In 2010 the level of Caspian Sea has been decreased in
9sm in comparison with 2009 and consisted of 27.5m.

For the predictions of Hydrometeorological Scientific-
Research Center of Russia Federation about the level of Cas-
pian Sea in 2011 it will be decreased in 20-23sm in compari-
son with 2010. The level prediction for 2016 shows that the
sea level will be decreased in 10-12sm in comparison with
2010.

The populating of great part of Azerbaijan Republic's
population along the coastal zone of Caspian Sea and mutual
relations between Azerbaijan economy ana Caspian Sea make
more important to detail research its level fluctuations. The
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level fluctuation of Caspian Sea at the same time influences
to the ecosystem of around territory, sea bioresources.

The increase of sea level has been influenced not only to
the economy, but also to demographic and social processes.
The worth condition has been observed on the coastal territo-
ries of Absheron peninsula. Here in result of the submergence
of settlements, industrial enterprise and oil fields the sea has
been polluted repeatedly. It has lead to the decrease of biore-
sources and the disappearance of different biosenzes. In the
future the expecting level of sea level can strengthen these
problems. The increase of sea level can sharply decrease plac-
es for fishes to caviar on the river sources and sea-coastal ter-
ritories. The warming of the sea water in result of climate
changes can lead to earlier beginning of caviar season of fish-
es.

But according to adaptation possibilities of fishes we can
suppose that it will be no very dangerous.

Nowadays on the Caspian Sea by the aim to study the hy-
drometeorological condition of sea and complex monitoring
measures there acts "The coordination Counsel for Caspian
Sea's Hydrometeorology and it's Pollution's Monitoring” of
Caspian Sea. By this Coordination Counsel there has been
prepared CASPAS program embracing noted problems of
Caspian Sea and its solution directions.

R0BIGIBS IGS-TUTEPATYPA-REFERENCES

1. On the territory of Azerbaijan the average annual temper-
ature has been increased in +0.8°C in comparison with
multiyear norm.

2. Over the all of instrumental observation period the most
maximal temperature has been +46°C (01-02 august,
2000).

3. Except of the spring in the all of seasons of the year there
observes the increase of the temperature. The most in-
crease of the temperature is observed in winter.

4. The increase of the temperature by heights is different on
the territory. So, on the heights >1000m the increase of
the temperature is often observed (+1.1°C).

5. In 2010 the increase of the temperature in comparison
with multiyear norm has been highest (+1.3°C). On the
heights >1000m it consisted +1.9°C.

6. Last times the dynamics of local processes and the num-
ber of natural disasters regarding on hydrometeorological
processes last to increase. Including intensively, repeti-
tion of floods, hair, squall, submergence the events is in-
creasing.

In the republic in spring months of 2010 the sustainable
submergence event, happening on the low flow of Kura River,
has caused 500 million dollars damage.
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INFLUENCE OF GLOBAL CLIMATE CHANGES ON HY-
DROMETEOROLOGICAL CONDITIONS OF AZERBAIJAN
/Mahmudov R..N../ Transactions of the Institute of Hydrometeorolo-
gy, Georgian Tekhnical University. -2011. - 1.117. — pp. 30-33. -
Eng; Summ. Georg.; Eng.; Russ.

In the presented article were shown the global climate changes with
facts in the Earth and investigate the causes creating the climate
changes.

Also in Azerbaijan were analyzed the real results of climate changes
and determined the +0.8°C of increasing mean annual temperature in
comparison with perennial norm. In the period of instrumental obser-
vation the maximum temperature was observed in Julfa and Ordubad
+46°C (On 1-2 August 2000).

There were analyzed the increase of temperature on the seasons and
in comparison with multi-annual norm (1961-1999) except of spring
in other seasons especially in winter was observed the temperature
increase.

In the article were considered the climate change on the heights and
shown the temperature increase especially on the heights above
>1000m. So, on the heights above >1000m the temperature was
even+1.4°C.

There was analyzed the hesitation of Caspian Sea level from 1837 to
2010 and from time to time was shown the sharp hesitation that is
explained by climate and atmosphere changes. In 2010 in comparison
with 2009 the level of Caspian Sea decreased on 9sm and composed -
27.5m.

According to climate scenarios, the forecast of level till 2016 shows
that in comparison with 2010 the sea level will recession to 10-12
sm.

There were observed the increase of dynamics of local processes and
natural disasters (mudflow, flood, hail, strong typhoon, the intensive
flooding, and repeat) connected with hydrometeorological processes
and in the spring of 2010 the permanent flooding happening in the
low part of Kura damaged to economics of republic for 500 million
dollars.
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BJUSIHUE TJIOBAJIBHBIX KJIMMATUYECKUX W3MEHEHUIA
HA THIPOMETEOPOJIOTHMYECKHE VCJOBUS A3EPBAU-
JOKAHA /Maxmynos P.H../ C6. Tpynoe UuctutyTa I'mapomereopo-
norun ['py3unckoro Texuuueckoro YHusepcurera ['pysum. —2011.
—1.117. - ¢c. 30-33. — Awr.; Pes. I'py3., Awr., Pyc.

B cratbe mpezctaBieHbl (aKThl TTI00ATBHBIX KIMMAaTHYECKHX H3-
MEHeHHH Ha 3emlie M HCCJICJOBAHbl MPUYUHBI, CO3JAIOIINE
KIIMMAaTHYCCKHUC U3MCHCHUS.

Jnst AzepOaiipkana ObUTM  IPOAHANTNU3MPOBAHEI PEasIbHBIE PE3yIlb-
TaThl  KIMMaTUYECKUX M3MEHEHUH M OIpeleNieHO Ha +0.8°C
YBCIIMYUCHUEC Cpel[Heﬁ FOIIOBOI71 TEMIICpAaTypbl II0 CPAaBHCHUIO C
MHOTOJIETHEH  HOPMOH. B nepuon HMHCTPYMEHTAJIbHOTO
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HaOMIOZeHUs MaKcuMallbHas TeMmIeparypa Obuia
Ixymsde n Opaybane +46°C (01-02 arrycra 2000r.).
Bb10 Ipoananm3npoBaHo yBEIHUYECHHE TEMIIEPATYPHI II0 CE30HaM I10
CpaBHEHHIO ¢ MHoroyeTHeld HopMmoH (1961-1999rr.). 3a wmckimo-
YeHHEM BECCHHETO Ce30Ha B JPyrWe BpeMeHa Toja, HaOIroalioch
BO3pacTaHUe TEMIIEPaTypsl, 0COOCHHO B 3UMHHI ITEPHOI.

B cratee paccMOTpeHO H3MEHEHHE TeMIlepaTypbl Ha BO3BBI-
MIEHHOCTAX W MOKA3aHO BO3PacTaHHE TEMIEPATyphl B OCHOBHOM Ha
BO3BBIIIEHHOCTAX cBbImE > 1000 M., KOTOpoe cOCTaBHIIO, +1.4°C.
Bruto mpoananmsupoBaHo konebanue ypoBHs Kacnmiickoro mopsi B
1837-2010rr. 1 BBISABICHO MEPUOIMUYECKOE pe3Koe KojcOaHue, 4To
ObUIO0 OOBSCHEHO KIMMATHIECKUMH U IIOTOJHBIMH M3MEHEHHsIMH. B
2010 roxy yposens Kacnuiickoro mops no cpasaenuto ¢ 2009 rogom
CHM3MJICA Ha 9 ¢M U cocTaBUII -27.5M.

CornacHo KIMMAaTHYECKMM CLIEHapusM IPOTrHO3 ypoBH: 10 2016-
roja MoKa3bIBaeT, 4yTo 1o cpaBHeHHIO ¢ 2010 rogoM ypoBeHb MOpA
cHu3uTCA Ha 10-12 cm.

VBenuunnach IUHAMUKA JIOKAJIbHBIX IPOLECCOB U HMPHUPOIHBIX
KaracTpo¢ (cenu, MaBOJKH, TPaj, CHIbHBIN TailQpyH, HHTCHCUBHOCTD
HaBOJTHEHMS), CBSI3aHHBIX c THIPOMETEOPOTIOTHIECKUMU
npoueccamu U B 2010 rony. Bo Bpemsi BeceHHHX MecCsIEB
TIOCTOSIHHBIE 3aTOIUICHUS, IPOUCXOIVBIINE B HIDKHEH dactn Kyps
HaHecJ1a yiep0 skoHoMuKe peciryOuiky Ha 500 MITH. 10JU1apoB.

OTMCYCHa B

Z.S. Allakhverdiyev
Azerbaijan Republic Ministry of Ecology and Natural Resources
National Hydrometeorology Department Scientific-Research Hy-
drometeorological Institute
UDC: 551.58
THE INFLUENCE OF CLIMATE CHANGES ON TEM-
PERATURE REGIME OF AIR OF THE CASPIAN SEA IN
THE AZERBAIJAN AQUATORY

In studding of hydrometeorology regimes n the central
part of the Caspian Sea there was a significant contribution of
authors such as R.M. Mammadov [1], E.M. Shixlinski [2],
N.A. Korestelevan, B.A. Anapolskaya, B.A. Apollov, K.K.
Gul, A.A. Kalinov, B.A. Bugayeva and A.A. Kerimov, S.K.
Korelovich, PP.PP. Qoptereva, K.M. Sirotova, L.N. Ikonniko
[3], A.A. Madatzadeh [4], A.N. Kosarev [5] and others.

Nevertheless, at the present time the complex investiga-
tion of influence of climate change on hydrometeorology con-
dition in the Caspian Sea as the actual problem is in the atten-
tion center of the investigators.

So, since 1977 the intensive increasing of level of the
Caspian Sea both on the open sea and coast zones, the influ-
ence of ocean’s water on governmental and different objects
or their flood and it damaged to infrastructure territories and
still continues. The long-team and reliable different hydro-
logical equipments used in achievement of oil and gas on the
open sea and from the view of reducing of damage in the
Caspian Sea make it necessary to stuffy the characteristic of
influence of climate change on hydrometeorological condition
and it at the same time it has the scientific-practical meaning.

In order to estimate the distribution of temperature regime
of air in the aquatory of Caspian Sea in the background of
climate change there were used the observation indicators of
temperature of air of the hydrometeorological stations 1961-
2008 and at the same time was analyzed the temperatures
norms (1961-1990) in comparison with temperatures indica-
tors in 1991-2008 by the World Meteorological Organization.

In Lenkaran, the temperature norm was 3.4-24.9°C, mul-
ti-annual hesitated among 12.4-15.2° but perennial tem-
perature norm -14.1°C.
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But in 1991-2008 the monthly temperature hesitated
from 3.9-25.7° and multi-annual mean temperature was 14.7°.
This period according to the seasons mean temperature indi-
cators was 5.0 in the winter, in the spring 12.9, in the summer
24.6 in the autumn 16.5°C. These temperature indicators are
higher on 0.4.-1.0°C than temperature norms characteristic for
these territories. Such temperature growth showed itself in the
annual mean temperature and it was higher the norm on 0.6°.
And this is one of the facts showing the temperature growth.
In the territory after 1962 the most maximum mean annual
temperature 15.4°C was observed in 2007.

In the territory of Neftchala, according to the seasons,
temperature norms hesitated among 3.8-26.°C. In this time the
mean annual temperatures hesitated among 13.6-16.4° and
temperature norms was equal to 14.7°C.

In 1991-2008 the mean monthly temperatures hesitated in
the interval of 4.1-26.6°C and mean annual temperature was
15.4°C. And this was higher the annual temperature norm on
0.7°C. The maximum annual temperature in 1998 was 16.2°C,
but the minimum annual temperature in 1993 was equal to
13.4°C.

The temperature indicators for these territories in the
winter were 4.9, in the spring 13.8, in the summer 25.9 and in
the autumn 16.7. These temperature indicators in comparison
with temperature norms ob the seasons show that the temper-
ature norm in the winter was in the limit but in other seasons
there was temperature growth and this was equal to 0.3, 1.3,
and 0.4°C. The temperature growth was mostly observed after
1993 and this growth showed itself in the summer and winter.

The monthly temperature norms in the territories of Baku
stations hesitated among 5.0-26.3°C and annual temperature
norm was equal to 14.7°C.The indicators of temperature
norms on seasons in the winter was 5.4°, in the spring 12.3°, in
the summer 25.0 and in the autumn 16.3°C.

The temperature norm in the autumn in comparison with
spring was higher on 4°C. During these years mean annual
temperatures hesitated among 13.3-16.2°C and difference of
temperature was equal to 2.9°C.

The comparison of analysis of indicators in 1991-2008
shows that the mean monthly temperature indicators are closer
to the norm and mean annual temperature norm was in the
limit. And this shows that multi annual mean temperature is in
the norm in background of climate change in the territories of
Baku station.

In the territories of Pirallahi station the temperature norm
of atmosphere on the months hesitated among 4.2-25.2°C and
annual temperature norms were 14.2°C. The distribution of
temperature norms on seasons are following: in the winter 5.2,
in the spring 11.2, in the summer 23.8, in the autumn 16.5°C.

As it is seen the temperature norm in the autumn compa-
ratively higher than in the spring and this difference is equal
to 5.3°C. During these years mean annual temperatures hesi-
tated among 13.1-15.8°C.In general, since 1995 the mean an-
nual temperature of atmosphere in the territory of Pirallahi
was higher the norm. This showed itself in the distribution of
the temperature on the seasons. In 1991-2008 the distribution
of temperature on the seasons was following: in the winter
6.1, in the spring 11.9, in the summer 24.8, in the autumn
17.5°C. This time the multi-annual mean temperature in the
autumn was higher on 5.6°C than in the spring.

The annual temperature norm in the territory of Sumgayit
was equal to 14.1°, minimum mean annual temperature 12.4°
and maximum mean annual temperature 15.8°C. The temper-
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ature norms on seasons in the winter were 4.4° in the spring
11.8°, in the summer 24.4° and in the autumn 15.9°C.

The temperature indicators in the autumn were higher on
4.1°C in comparison with spring. These years mean monthly
temperature norms changed in 3.6-25.70C diapason.

In 1991-2008 mean annual temperature indicators in
comparison with annual temperature norms shows that in this
time the temperature was higher the norm on 0.7°C.

In the territory of Chilov station the monthly temperature
norms hesitated among 4.4-25.2°C and annual temperature
norm was equal to 14.3°C.

The distribution of temperature norms were following: in
the winter 5.7, in the spring 11.0, in the summer 23.7 and in
the autumn 16.8°C. The temperature norm in the autumn was
the temperature norm in the autumn was higher on 5.8°C than
in the spring. During these years mean annual temperatures
changed to 13.3-15.9°C and temperature difference was equal
to 2.6°C.

In 1991-2008 in the territories of the station mean
monthly temperature indicators hesitated among 5.2-26.3°C
and mean annual temperature was higher the norm on 0.4°C.
This the fact of temperature growth in the background of cli-
mate changes in the territory of Chilov station.

The mean monthly temperature norms of atmosphere in
the stations of Neft Dashlari hesitated among 6.1-25.2°C and
annual norm was equal to 14.9°C.

The temperature norms of atmosphere on the seasons are
following:

in the winter 7.9, in the spring 9.7, in the summer 23.1, in
the autumn 18.4°C. The temperature norm of atmosphere in
the autumn was higher on 8.7°C than in the spring.

In 1991-2008 the mean monthly temperatures of atmos-
phere hesitated among 6.2-26.1°C and mean annual tempera-
ture was equal to 15.4°C. This time the positive trends ob-
served in the mean monthly temperatures became the reason
for growth of mean annual temperature and this was higher
the temperature norm on 0.5°C.

The mean temperature of atmosphere on the seasons in
the winter was 7.9 in the spring 10.4, in the summer 23.7, in
the autumn 19.2°C. The temperature of atmosphere in the au-
tumn was higher on 11.3°C in comparison with spring. During
these years minimum annual temperature in 1987 was 13.8%,
but the maximum annual temperature in 2005-16.1°C. In gen-
eral, since 1997 excepting from 2003, the mean annual tem-
perature of atmosphere was always higher the norm.

The monthly temperature norms in the territory of
Khachmaz hesitated among 1.6-22.7°C and annual tempera-
ture norm was equal to 12.5°C. The temperature norms indi-
cators on the seasons are following: in the winter 2.6, in the
spring 11.0, in the summer 22.8, in the autumn 13.8. This time
the minimum mean annual temperature was observed 11.4°C
but maximum mean annual temperature 13.7°C. Autumn in
the territory of Khachmaz as in the other territories was war-
mer in comparison with spring.

1991-2008 plays the significant role in the studding of
temperature regimes. This time the mean monthly temperature
indicators of the territory hesitated among 2.5- 24.7°C and
perennial temperature was equal to 12.8°C. As it is seen the
temperature indicators of the territory is higher on 0.3°C than
the annual temperature norm is. Such temperature growth was
usually observed in the winter, spring, summer and autumn.
But the temperature indicators in the autumn (11.9%) were
lowers the norm on 1.9°C. This time the minimum mean an-

nual temperature was equal to 11.5°C (1993), maximum mean
annual temperature 13.9°C (2005).

After analysis of mean annual perennial temperature indi-
cators shows that last years in the territories there was ob-
served the weak temperature growth of atmosphere.

There are temperature indicators of the existing hydro-
meteorology air observed in the each of the existing hydro-
meteorology stations of the Caspian Sea total need about pe-
rennial temperature regime of the aquatory carry out of the
their statistical analysis in Azerbaijan aquatory generalizing
these information for the expressing opinion on statistical after
analyzing separately. Temperature norms have counted Azer-
baijani aquatory of the Caspian Sea from this cause accept as
a unique place. So, the monthly temperature norms hesitated
from 4.3-25.0°C and annual temperature norm was equal to
14.2°C. The temperature norm on the seasons in the winter
was 5.5, in the spring 11.3, in the summer 23.7, in the autumn
15.9°C.

In 1991-2009 in the aquatory the mean monthly temper-
ature hesitated from 4.8-25.4°C and multi-annual mean tem-
perature was equal to 14.7°C and it was higher the norm on
0.5°C. This time only in April and December the mean
monthly temperature was lower the norm but in other months
was higher.

During the distribution of temperature on seasons it is
seen that only in the winter the temperature (5.5°C) was in the
norm. But in other seasons, the norm was 11.5 in the spring,
24.5 in the summer, 17.2°C in the autumn and was higher the
temperature norms which is characteristic for its territory. It
shows that the temperature growth in the aquatory mostly ob-
served in the spring, summer and autumn. The visual descrip-
tion of temperature changeability in 1991-2008 was given in
the fig.1. The temperature growth of last years is shown in a
clear way.
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Fig.1 The process of air temperature of the Caspian Sea in the
aquatory of Azerbaijan Republic.

Along with a statistical analysis there is a drawn graphic
of perennial temperature in the aquatory and presented in the
fig.2. There we can clearly see the growth of air temperature
since 1995.

So, there were investigated received results of observa-
tion information in the

atmosphere in the hydrometeorolgical stations both sepa-
rately and generalized form in the aquastory of the Caspian
Sea:
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Fig.2. The process of perennial temperature of air of the Cas-
pian Sea in the Azerbaijan aquatory.
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e The multi-annual mean temperature was 14.7°C, and
higher on 0.5°C of characteristic norm (14.2°C) in the
Caspian Sea of the Azerbaijan aquatory during the years
(1991-2008) of climate changes.

e The temperature growth in the Azerbaijan qauatory of the
Caspian Sea is mostly observed in the spring, summer
and autumn.
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THE INFLUENCE OF CLIMATE CHANGE ON THE AIR
TEMPERATURE REGIME OF THE CASPIAN SEA AZER-
BAIJAN AQUATORY. /Z.S. Allakhverdiyev/ Transactions of the
Institute of Hydrometeorology, Georgian Technical University. -
2011. - 1.117. — pp. 33-35. - .; Eng .; Summ. Georg.; Eng.; Russ.

The influence of climate change on the air temperature regime of the
Caspian Sea Azerbaijan aquatory has been discussed in the presented
article. To conduct investigations 1961-2008 year air temperature
observation data have been used. The data were analyzed in compari-
son with temperature norms identified in 1961-1990 years. Based on
the carried investigations it may be concluded:

1. During climate change observed on 1991-2008 years the air mul-
tiyear mean temperature top the territory character temperature by
0.5° of the Caspian Sea Azerbaijan aquatory.

2. The temperature increasing of Azerbaijan aquatory has been ob-
served mainly in spring, summer and fall seasons.

YK 551.58

BiusiHMe W3MeHeHHMsl KJIMMATa Ha TeMIIEPATyPHBI pexXHM

BO3JyXa Ha AsepOaiixanckoii aksaropuu Kacnuiickoro mopsi./

3.C. Amnaxsepnues/C6. TpymoB Mucruryra I'mmpomereoponorumn

I'pysunckoro Texnmueckoro Yausepcurera I'pysmn. —2011 —T1.117—

¢.33-35. —Amr.;Pe3.I'pys., Anr.,Pyc

CTaThsl MOCBSIIAETCA UCCIECAOBAHMIO BIMSHUSA U3MEHEHHs KIHMaTta

Ha TEMIEpaTypHBI pEeXUM Bo3ayxa Ha AsepOaiimkaHcKon

akBaropuu Kacnmiickoro Mops.

Jnst mpoBeneHUs HCCIEAOBaHWN OBUIM HUCIOIb30BAHBI JaHHBIE

HaAOJIONICHHST TIO0 TemIlepaType Bo3ayxa 3a 1961-2008 roxmbl. Ot

JaHHbIE TIPOAHAJIM3MPOBAHBI CO CPAaBHEHHEM C TEeMIEPaTyPHBIMH

HOpMaMmu, ompeneneHHele 1961-1990 romax. B pesynbrate 3THX

HCCIIEIOBaHUN MOYKHO MOKHO CAENATh CIEIYIOIIHE BEIBOABL:

1. 3a Bpemst HaOmroncHHUN 3a W3MEHeHHeM kimMmara B 1991—2008
rofiax, MHOTOJICTHSSI CpeAHsAsA TemIeparypa Bosayxa AsepOaii-
JUKaHCKOM — akBatopuu  Kacmmiickoro  Mopsi — IpeBBIIaET
TeMIIepaTypy, XapakTepHyIo [UIst Teppuropui, Ha 0,5°C.

2. TloBbllleHHe TemIlepaTypbl BO3Ayxa Han AsepOailpkaHckoit
aKBaTOpHeil HaOMIO#aeTcsi B OCHOBHOM B BECEHHEM, JIETHEM M
OCEHHEM CE30HaX.

M.MycaeBa
Munucrepcto Okonoruu u [Ipupoansix Pecypcos Asep-
Gaiipkanckoit Pecyonuku, HaronaneHeiii 'uapomereopo-
noruyeckuit Jlenaprament, baky
YIK: 551.501;551.508
AHAJIN3 ®U3UKO-TEOT'PA®UYECKUX PAKTOPOB
BJIUAIOIINX HA ®OPMHUPOBAHUE CTOKA PEK HA
IO’ KHOM CKJIOHE BOJIBIIOTI'O KABKA3A

B ¢GopMHpoBaHUH CTOKA B 3THX TEPPUTOPHAILHBIX PEKaX
OO0JIBIIYIO POJIb UTPaOT aTMOC(hepHbIe ocaaku. HepaBHOMEp-
HOC pacnipeACICHUE TEMIIEPATYPHI 1 OCAJIKOB 3aBUCHUT OT pas-
HOBUJIHOCTH YCJOBHUS. B ciydae MONOXKUTEIBHOTO BIIMSHUA
aTMOC(EepHBIX OCaAKOB Ha (OPMHPOBAHHE CTOKA, TO HCMa-
peHre HaoOOpOT oKa3bIBaeT oOparHoe aeictBue. Ha momio
peunbix OacceiiHoB lllupBaHCKO# 30HBI MOIAJaET OTPOMHOE
KOJMYeCTBO ucnapeHus. Hapsay ¢ ucnapeHueMm ¢ BOJHBIX
0acceifHOB, PaCTUTEIBHOTO TOKPOBa, 3€MHOW MOBEPXHOCTHU
HCIOJIB30BAHUE OrPOMHOIO KOJIMYECTBA BOJABI C BOJHBIX
00BEKTOB CIIOCOOCTBYIOT YMEHBIIEHHIO PEYHOro CTOKa. B
KayeCTBE OJTHOTO U3 (PAKTOPOB, BIUSIONUX HA BOJHBIN PEXKUM
pek lupsana u KOkHOTO CKJIOHA HA/IO TIOKA3aTh KIIMMAT.
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Puc. 1. Xonx xpoHoIoruyeckoro rpaduka cToka, 0CaikoB,
TeMIIepaTyphl BO3ayxa B OacceitHax Xamamuail u Tanauaii.
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Puc.2. CBs3b MCKIAY CpCAHUM TOAOBBIM MOoAyJieM

CTOKa HOKHBIX PCK Bonwmoro KaBkasa ¢ BeICOTOM

Knumar nHa Tteppuropum bonbmoro KaBkaza BecHol
U3MEHSIETCS B COOTBETCTBUH C IIEHTPOM BBICOKOT'O JIaBIECHUS B
I0JKHOM M I0ro-BoCTOYHOM uacTsax Esponsl Poccuu. Takoro
pona arMocgepHble LIUPKYISIUN XapaKTEepHBI MEpUOgYec-
KHMMHU CTIaJjaMH TeMIIepaTypsl U ocagkaMu. BecHoll Ha kiuMar
Bonpmoro KaBkaza Taxke BIHSIOT  LEHTPHl BBICOKOTO
JaBJIeHUS Haxomsmmecs Ha fore Kamkaza m Ha Kacmmiickom
Mope [3]. Ha aTux Tepputopun 9acto HaOIIOOAIOTCS OCAIKU B
KadyecTBE CHEra, a 3TO B CBOIO OuYepelb CBS3aHO C OTpPH-
[ATeIhHOM TeMIepaTypoil moroasl. B 3aBUCHMOCTH OT BBICO-
THI TOp, HANIPABIICHHUS TOpP UCTOPHUS MOSBIICHHUS CHEra pazHO-
oOpaszHa. B ciydae mosBIeHHsS CHE)KHOTO MOKpoBa 21-TO OK-
Ts0pst Ha BbIicoTe 2000M (AnnOeK) Ha I0)KHOM CKIIOHE TOp
Bonpmioro KaBkaza, MOsBIsSETCS CHEXHBIM MOKPOB 16-T0
okTs10ps (Keipe3) Ha BeicoTe 2000M [2,4]. CormacHo mccie-
JIOBaHUSM BBICOTA YCTOMUYMBAs CHEroBas JIMHUS Ha FOKHOM
ckione 3anazga 1100-1300, B uentpe 1400-1600, a Ha ceBepo-
BOCTOYHOM CKJIOHE orpaHuumBaerca Mexnay 1000-1500m.
Taxoke B yCTOHYMBOCTH CHEXHOTO MOKpPOBA BHICOTA M 3aBH-
CUMOCTh OT HaIpaBJICHUS UTParOT poib. Ecom Ha ceBepo-
BOCTOYHOM CKJIOHE YCTOHYHMBOCTH CHEKHOTO ITOKPOBa MpHU
BeIcoTe 1000M -70, 1600M-95, 2000-110, 2600-150, 3200-230
JIHE#, TO B COOTBETCTBUH C DTHM Ha I0KHOM ckiioHe 60, 110,
140, 190 u 240 gueit [2]. Ocagku (CHET, AOXK/Ib) MOMAJArONINe
MOJ BIMSIHUA C(HOPMUPOBABIINXCA CHHONTHYECKHX MpOIleC-
COB Ha TEPPUTOPHUH pPEUYHBIX OaccedHOB, BO BpeMs
TEeMIepaTypbl BO3IyXa pacHpenesieTcss HepaBHOMEPHO IO
MeCTaM, a 3TO HaXOJIUT CBOE OTPaKEHHE B XapaKTEPHCTHUKE
pacripesieneHusl CTOKa peKH TedeHue rojga. CBUAETENBCTBO
STOMY SIBIISTIOTCSI HOTIOJTHHUTENBHBIC TPaUKH TOKA3hIBAIOIIHE
U3MEHCHHE CTOKA B 3aBUCHUMOCTH OT OCaIKOB H TEMIIEPaTyPHI
Bo3xayxa (Puc.1.2).

Biausinue peaneda. Bo3pactanuio naBiieHUss B TOPHBIX
MEeCTax B OCHOBHOM CHOCOOCTBYIOT OCagKH, a C JAPYrod
CTOPOHBI C MOBBIIIEHUEM BBICOTHI CIIaJ] TEMIIEPATYphI BO31yXa
JTaeT BO3MOKHOCTH TMOSIBIICHUIO OCAJKOB B BHIE CHera. M3-3a
Tperpak ICHUS BO3IYIIHOM MAacChl BBICOKHX TOp H
HaIpaBJICHUS TOPHBIX OBPAaroB B 3aBHCHMOCTH OT COJTHEYHOHN
pamuanuy WrpaeT BaXKHYIO PONb B TOSBICHWH CHHONTHYEC-
KX TPOIIECCOB, TAaKXKe M3MEHIETCS Tporiecc GOpPMHPOBAHUSL
peuHoro croka B 6acceiinax [4,9].

B sToM ckiloHE Takke Kak U B JPYTUX TEPPUTOPUAX
Bospmoro KaBkaza, mMomynbHBIH KO3((hUIMEHT — yBeIU4H-
BaeTCsi BO BCEX BBHICOTHBIX MHTepBaiax. ['paduk cBszn
TOZI0BOTO CTOKa CO CpeJHEH BBICOTOH pPEYHBIX OacceliHOB
nokasaHn Ha pucynke 3. Koppemsnus 3Toil 3aBucHMOCTH
BBICOKAasl, HO KaK BHIHO W3 PHUCYHKAa HHOT/IAa B CPETHHX
BBICOTaX OMMOKH OBIBAIOT UYyTh OOJNbINE, H3-32 ITOTO
HEKOTOPBIE TOUYKH OTKIIOHSIOTCSA OT KPHUBOIA.

B sTtom pernoHe B m3MEHEHHsIX KO3(pQHIMeHTa BapHa-
LMA C BBICOTOM HET HHMKAaKOW 3akoHOMepHOCTH. Bo Bcex
MOCTaxX B Pa3HBIX BBICOTaX T'O0BOI KOA(UIIMEHT BapHaIUN
u3Mmensiercst B mpenenax 0,22-0,43.
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y = 0,0001x + 0,3044
R? = 0,52
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Puc.3. Cpsi3p MeXIy CpeJHHUM TOJOBBIM k03 du-
LIMEHTOM Bapualuu IOXKHBIX pek bonbmoro Kaskasza co
CpeIHel BBICOTOM OacceiiHa
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Puc.4 U3smenenue ronoBoro Kod(QuIMEeHTa BapHALUN
10KHBIX pek Bbombmoro KaBkaza mo mecsam.

Taroke HabmIOmaeTcss yBEIHMYEHHE MOAYJA CTOKa IO
BEJIMUMHE I OCTAIbHBIX MECAIIEB, U Pa3HUIA €CTh TOJBKO B
rpagueHTax Bo3pactanus. CaMblil pe3Kuil TpajueHT Bo3pac-
TaHWA HaOMIOJaIcs B Mae Mecsme, a caMmblii ciaOblii B
nexaope.

B nmekabpe cormacHO BENMYHMHE MOIYJIS CTOKA CBS3H
M3MEHEHHS JIOCTaTOYHO CKaTas M KO3 PUIIMEHT Koppemsiun
cocrasisieT 0,76. OueHka MOAYJIsI CTOKOB HE OYEHb BBICOKAast
u Konebnercs mexay 8-25 I/km?*c. JI7st 5TOTO MecsIIa caMBblii
HU3KUH MOIynbh cTOoKa HaOmojgaics B peke [lupcarat-
Homast (1,92) I/km?c u3-3a TOro 4To 9Ta TOUYKa PACXOAUTCS
OT KpUBOW He ObLT BKIIOYEH B Tpaduk. DTO MOXKHO
00BsCHUTH TeM, uTO peka Ilupcarar mo ruaApoOMeTeOpo-
JIOTUYECKUM YCIIOBHSIM IO CPAaBHEHHIO C JPYTUMHU pEKaMu
obnamaer Oosiee cyxum OacceliHom. B mae mecsiie Ha rore
Bompmoro KaBkasa HaOmogaroTcs 0ojiee BBHICOKHE OICHKU
Momynsi crtoka. Camas BBICOKAas OIIGHKa MOIYyJNS CTOKa
HabOmomaercs Ha ctaHimuu KyHaxaiicy-CapbiOam u cocTaBuI
74 |/km%c. Ha 5Toif TeppuTOpHHM camas HH3Kas OILCHKA
MOZYJIS CTOKa cocraBisuia BeicoToi 1040M u cocrasmuser 11,4
I/km?/c (Arpuuaii - HCTOK).
3eMiIsiHOe MOKPBITHE M BJMSIHHE [e0JIOrM4ecKOro CTpo-
eHusl. 3eMJITHOE TIOKPHITHE BMECTE C T€OJIOTMYECKUM CTPOe-
HHEM OKa3bIBaeT OYEHb Ba)KHOE BIUSHHUE Ha Tporiecc dop-
MHPOBaHHS PEYHOTO cToKa. Ha mporecc hopmupoBaHust cTo-
Ka TaKKe OKa3bIBAIOT BJIMSHUS 0Opa30BaHUsl PeUHBIX Oacce-
WHOB M3 BOJOIPOHUIIAEMBIX M MAJIONIPOHUIIAEMBIX opos. B
cllydae ¢ BOJOTPOHHIIACMBIMH ITOPOJIAMH  BBIMTABIIUE OCAJ0-
YHBIC BOJBI BITUTHIBAIOTCS B TITyOOKHE CIIOW, U CO3JIacT ycC-
JIOBUS JUTSL YBEITUYCHHS TIOJ3EMHBIX BOJ U ¢ UcmapeHus. Ma-
JONIPOHHIIAEMBIE TTOPOJBI (POPMHUPYET MOBEPXHOCTHBIN CTOK
0CaJIOYHBIX BOJI, IPOUCXOTUT MAJIO€ BIIUTHIBAHHE ITOI3EMHBIX
PeK, a McrapeHue ¢ BOJHON ITOBEPXHOCTH OOJIbIIOE.

W3MmeHeHne 3eMISIHOW TIOBEPXHOCTH Ha TEPPUTOPUHU
AzepbaiimkaHa OBIJIO BCECTOPOHHE HM3YYEHO TOYBOBEIAMU.
CornacHo uccnemoBatersiM [5] B wactu bosbmoro Kaskasza
(roxHBIN CKJIOH, BKMIodas v IllupBaH) 3eMIITHONM TTOKPOB OBLI
pacmpelieNieH COrjacHO TeppUTOpHalibHOMY 3akoHy. Hccie-
noanust X.M.Mycaesa (1967) ocHOBBIBasich Ha (pakTHUECKHE
HAOJIOICHUS, TIOKA3bIBAIOT, YTO HA FOXKHBIX CKJIOHAaX Bob-
moro KaBka3a macte0a ckoTa B peYHBIX 0acceifHax OKa3bIBacT
OTPHILIATENIFHOE BIMSHUEC HA OMOJBHHU. Eciam  cnocoOHOCTh
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BOAOIMPOHUIAEMOCTH MOYBBI, rAe nacercs ckoT 0,92-0,95mmM,
TO Ha IO4YBe, KOTOpas B TeueHHe 3 JIeT He M0JAaBanach opo-
IIEHHUIO, CIOCOOHOCTh €CTECTBEHHOTO BITUTHIBAHUSI BOJOIPO-
HunaemMoctb Bospocna a0 1,70-1,81mm. B pesynbrate
BIHUTBIBAHUSA BOJ B aJUIFOBHAIBHBIC OCAJKU B HoMuHE [ aHbIX-
XadTapan, pexn ucue3aror. C BBIXOJOM BOJ Ha 3eMIITHON
TIOKPOB B CEBEPHOM YacTH MAacTOMINA TaK HA3bIBAEMOW CTEITH
TPEThEro nepruoaa GopMUPYETCsI HOBAS CETb.

BinsiHue pacTuTeJbHOro nmokpoBa. OnHUM U3 HU3NKO-
reorpapuueckux (pakTOpPOB BIUSIONINX HA TMAPOIOTHYECKHH
PeXHUM pEK SBISETCS PAaCTUTENBHBIA MOKPOB. CBS3b MEXTY
cTokamMu pek [7,8] OacceifHa FOXKHOTO CKJIOHA XpeOra
Bonemoro Kaskasa u mecom P.M.Kamkaif oreHuBaeT kak
pe3yabpTaT HIaryJIMHCKON 30HaJbHOCTH U MOKA3bIBAET, YTO 3T
CBSI3b BMECTE ¢ (PU3UKO-TeorpapuyeckumMu (HpakTopamu, B TOM
YHUCIe CBsS3aHA C 3aKOHOMEPHOCTHIO MEKAY BO3BBIIICH-
HOCTSIMH HaJl YPOBHEM MOPSI U JIECOM.

BnusHMe JeCHOrO MHOKpoBa Ha CTOK MOXKET Xapak-
TEpU30BATHCS MONOKUTEIBHBIMI W OTPULIATEIbHBIMI HAIPaB-
neHusiMu. TloyloKuUTENIPHOE BIIMSIHAE JIECHOTO TOKPOBa Ha-
psy C 3aAep>KKOH HIKHHUX CIIOCB BIAXKHBIX BETPOB CO31AET
YCIIOBHS JAJISl MOSIBIICHHUS OCAaJKOB. YMEHBIIAeT HarpeBaHHe
3eMJISTHOM IOBEPXHOCTH M HMCIAPEHUs C MOYBHI (HMCTapeHHe
BIIQYKHOCTH TOJION 3eMJIM B IIUPOKOJIUCTHBIX Jiecax 50-55%, a
UCIapeHHe B KPYMHOIHCTHBIX jecax 30-40%), co3maer yc-
JIOBUSI ISl BIMTBIBAHMUS TIOI3€MHBIX BOJ], MOXET YBEJINYUBATh
NUTaHUE PEK MOJ3eMHBIMH BOJAaMH, U B TOXKE BpeMs yMe-
HBIIUTH TTOBEPXHOCTHBIH CTOK, XapaKTepU3yeTCsl 3azepika-
HueM TassHusl cHera 3a 20-30 nueit. OTpunaTenbHOE BIMSHUE
JECHOTO TIIOKpPOBAa IyTEM TpPaHCIHPAINU HEeOOJIBIIOTO
KOJIMYECTBA BJIAXXHOCTH B arMmocdepy, UYTO YMEHbIIAeT
BJI&YKHOCTh B TIOYBE, 3aJ€P)KUBACT OCAJKH HA JIMCTBSX, MPU
TOM HE JOMyCKaeT UX IOMaJaHus Ha 3eMJII0 M Xapak-
TepusyeTcsi ee ucrmapeHueM B armocdepy. Kak mokazanm
uccienoBanusi X.M.MycradaeBa [5] Ha IOKHOM CKIIOHE
Bonpmoro KaBkaza, tepputopusi KOTOpbeiii 75% mOKpHITa
pacTUTENLHOCTHIO, KO3 duIieHt croka pasen 0,37 u 50%,
k03¢ ¢unuent pasusiercs 0,55, a Ha TEPPUTOPHU T/€ HET
pactutenbHOCTH, K03(duuuent ysemuumics ao 0,86. Cor-
JACHO 3THM HCCIIEIOBAHUSM CIIOCOOHOCTH BITUTHIBATH BOILY
U3 TOPHOJIECHOH CEpPO3EMHBIX 3eMeJb HaXOAAIIMXCS B Top-
HoJlecHOM Tteppuropun nocturaer ao 11,3mm. Kak mnoxka-
3bIBa€T MCCIEZ0BaTeNb [5], Ha I0XKHOM CKJIOHE CIIOCOOHOCTB
JIECHOTO TTOKPOBA BIMUTHIBATh BOAY JOCTHIAaeT B MUHYTY 85-
99mMM, a Ha Tepputopum Tne BeIpyOieH jec 0,3mm. Iloi-
HOCTBIO BBIPYOJICHHBIX (DPHCTAIIKOBBIX JIECOB CHOCOOHOCTH
BIUTBHIBAHUS MMOYBBl B MUHYTY paBHsercst 1,2MM, a B OYBax
BBIpYOJIEHHBIX Jecax gocturaet 10 105,5mm.
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THE ANALYSIS PHYSICS-GEOGRAPHICAL FACTORS
WHICH INFLUENCE ON FORMATION OF RIVERS’ FLOW
IN THE SOUTH SCOPE OF THE GREAT CAUCASUS
\M.Musayeva\Transactions of the Institute of Hydrometeorology,
Georgian Tekhnical University. -2011. - 1.117. — pp. 35-37. - Russ.;
Summ. Georg.; Eng.; Russ.

In the article there were analyzed factors which influence on forma-
tion of rivers’ flow in the south scope of the Great Caucasus. As it
was determined during 1961-2009 years the change of yield water
depending on elevation shows the increase for all elevation intervals.
In this region there is no legality in the change of coefficient of varia-
tions according to elevation.
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FO’KHOM CKJIOHE BOJIBIIIOI'O KABKA3A \M.Mycaesa/C6.
TpynoB Huctutyra I'mppomereoponioruu ['pysuHckoro  TexHu-
yeckoro YumBepcutera ['pysmm. —2011. — 1.117. — c. 35-37. — .
I'py3.; Pes. I'pys., Anr.,Pyc.

B cratbe mpoaHanM3MpoBaHbl (AKTOPHI, BIUsOIIKME HAa (QopMu-
pOBaHHME CTOKa peK Ha I0KHOM ckiioHe Bonbmioro Kaskasza. Kax
ObUTO0 OTMeueHO, B nepuog ¢ 1961 mo 2009 rr. u3aMeHeHHe MOJIYJIs
CTOKa B 3aBUCHMOCTH OT BEICOTHI IIOKa3bIBaeT BO3pAacTaHUE IS BCEX
HMHTEPBAJIOB BEICOTHI. B 3TOM pernoHe HeT HUKaKo# 3aKOHOMEPHOCTH
B M3MEHEHHHU K03()(PUIHEHTA BapHAIINN OTHOCUTEIHHO BBICOTHL
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Influence of Jvari Reservoir on Some Meteorological Elements
\Geladze V., Bolashvili N., Karalashvili T., Machavariani N. /Tran-
sactions of the Institute of Hydrometeorology, Georgian Tekhnical
University. -2011. - 1.117. — pp. 38-40. - Georg.; Summ. Georg.;
Eng.; Russ.

The paper assesses the influence of the Jvari reservoir on the air
temperature, moisture and precipitations. The parametrical (Student,
Fisher) and non-parametrical (Wilkokson) criterias of the random
values are used to determine the influence of reservoir on
meteorological elements.

YJK: 556

Bausnue xBapckoro Bopoxpanmimma Ha Hekoropbie
Merteoposoruyeckue Jnemenrsi\['enanze B., bomamsumn H.,
Kapanameuim T., Mauasapuann HNCG6. Tpymos UHcruTyTa
Tugpomereoponornu ['py3sunckoro TexHudeckoro YHHBepcUTETa
I'pysun. —2011. — 1.117. — c. 38-40. — . I'py3.; Pe3. I'py3., Awr.,Pyc.

B mpexncraBnenHoil pabore nmaHa oneHKa BiWsHUS J[KBapckoro
BOJOXPAaHHWIMINA HAa TEMIEpaTypy BO3AyXa, BIAWKHOCTD H
atMocdeprsle  ocagku. C  IeTbl0  BBIABICHHS — BO3ACHCTBHSA
BOJIOXPAHHIININA HA METEOPOJIOTHIECKHE MOKAa3aTeNIN HCIIOIb30BaHbI
KppUTEpUH napamMeTpUIecKOn (Ctromenr, Ourrep) u
HenapaMeTpu4ecKon (YUIBKOKCOH) OIIGHKH CTaTUCTUYECKOM
OJHOPOIHOCTH (HEOTHOPOJHOCTH) PSIIOB CITy4alHBIX BEITHYNH.

Xepxeymumze I'. U
Wnctutyt ['uapomereoposnoruu I'py3unckoro TexHuueckoro
Yuusepcutera, ToOwmcu
YJK: 556.123+627.4(048)

OLEHKA ITAPAMETPOB MOJEJIN IPEAEJBHOI'O
HACBIIHEHUSA B METOJAX PACUETA MAKCH-
MAJIBHOTI'O CEJIEBOI'O CTOKA

CeneBoif MOTOK - 3TO TMEpEeMeEIIeHHe [0 pPYyclIy
BBICOKOKOHLIEHTPUPOBAHHON CMECHU KHUJIKOW U TBEPAON KOM-
MoHeHThl.  McrouHukamMu  TBEpAOro  mMarepuaina s
00pa30BaHMs CEJEBBIX MOTOKOB CIY)KAT: MPOIYKTHI JeHY/a-
IUOHHBIX TIPOIIECCOB - PBIXJIIOOOJIOMOYHBIE MAaTEepPHAIIBL,
HaKaIUIMBAalOUIMeCs] Ha CKJIOHAX M IOCTyHarollue B PYyCio
HEOpraHW30BaHHBIE OTBaJBl OTPaOOTaHHON TOPHOW IMOPOJIBL,
OCCIopsAIOYHO CBAIMBAEMOW Ha MPUPYCIOBBIE CKIOHBI W
Oepera ropubIX pek. (TBepmas KOMIIOHEHTa MOKET BKITFOYATh
BOAYy B BHJE CHeEra W JbJla, a TaKXke JIOObIe TBEPAbIE
Marepuajbl 3axBau€HHbIE TIOTOKOM, M Jaxe LEeJIUKOM
COCTOSIIIME M3 ATUX MaTepuanoB). [IoBbIMIEHHAs OMACHOCTH
TpaHC(hOpMAaMK TBEPABIX MAaTEpHaOB B CEIEBOM CTOK
BO3HHMKAET B 30HAX OIIOJI3HEH, 00BAJIOB, OCOOEHHO €CJIM OHH
MOJTHOCTBIO TIEPEKPBIBAIOT PYCIIO, 00pa3ysl IUIOTHHEL, a TAKKe
B 30HAaxX pacloJOKEHHsI 3€MJISIHBIX IUIOTHH, B CIy4ae UX Ipo-
phiBa.

McTOYHNKOM >KMIKON COCTaBIISIIOIIEH CEJIEBBIX MOTOKOB
SBIISTIOTCSI:  HOXKIEBBIE OcCalkd, (IpeoOiagaromuii TeHe3uc),
00BEM ¥ WHTCHCHBHOCTH KOTOPBIX JIOCTATOYHBI IS
MIPUBEICHUS B JABIKCHUE PBIXJIOOO0JOMOYHBIX MATEPUAIOB B
BHJIE CEJICBOTO CTOKA; 3allOJTHEHHBIE BOJOW (MIM JTFOOBIMU
JIPYTUMHU  KUAKOCTSMHU)  €MKOCTH, HCKYCCTBEHHBIX H
€CTECTBEHHBIX 03€p M JIOOBIX BOAOXPAHIUIUII 00pa30BaHHBIX
IUIOTUHAMU Pa3IM4YHOIO re’esuca (THsIMaIBEHOTO.
TEKTOHHYECKOTO0, 00BAIEHOTO, OMOJI3HEBOTO, TEXHOTEHHOTO U
T.I.); BOJSHBIC CMEpYH, OOpPYIIMBAIOIIMECS B TOPHBIX
YLIENbSX.
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J11st OLIEHKH CeJIeBOH OMAacHOCTH M BHIPAOOTKH 3aIUTHBIX
MEpONpUATHH HEOOXOANWMBI JaHHBIE, XapaKTePH3YIOIUE
yCJI0BUsI 00pa3oBaHMs Celel, U mapaMeTphl CeJIeBOro CTOKa (
pacxoi, IOTHOCTh, CKOPOCTH TEUEHUS U YPOBHU 3aTOILICHHUS,
00BEMBI HAHOCOB JKHUAKOTO M TBEPAOTO MaTepuanon). Pacuer
STHX  [apaMeTPOB  OCHOBBIBACTCS HA  ONpPEACICHHBIX
KOHIICTIIMAX B MOZENAX (OPMHPOBAaHUS M TpaHCchopMaIyun
CEJIEBOTO MOTOKA B IpOIlecce ABMKCHHA MO pyciry. PazBurue
Pa3NUYHBIX MOIXOMOB K OIUCAHHUIO 3THUX CJIOXHBIX MHO-
ro()akTOPHBIX MPOIIECCOB MOXKHO MPOCIEANTH 1O padoTam,
OITyOJINKOBaHHBIM B TPY/IaX CEJIEBBIX KOH(PEPEHIHHA

IIpomecc CymiecTBOBaHUS CEJIEBOrO IIOTOKA YCIOBHO
JETUTCSl Ha TPU CTaauu (QOPMHUPOBaHHME, TPAH3UTHOE
JBIDKEHHE M OCTaHOBKAa. MexaHHM3M  B3auMoJeiicTBUA
COCTaBJIAIOUINX CEJIEBYI0 Maccy BOJBI M PBIXJIO00JIOMOYHBIX
MaTepHaliOB B 3aBHCUMOCTH OT WX T'PaHYJIOMETPHYECKOTO U
MHHEPAIIOTHIECKOTO COCTaBa MOXKET OBITh pa3INYHBIM Ha
BCEX TPEX CTAUAK, TAKKE KaK MOXKET OBITh Pa3INIHON 1 HaIl-
PAaBJIEHHOCTH IPOIECCOB H3MECHEHHS KOHIICHTPAIINU TBEPOTO
MaTtepuana (coiepikaHHE TpyHTa B IOTOKe). Tak, CelieBbIC
MTOTOKH MOTYT BO3HHKATh B PE3YJbTaTe INEPCYBIAXHCHUS U
OBICTPOI TMOTEPU YCTOWYMBOCTH PBIXJIOOOJIOMOYHBIX Macc
CKOTMBIIMXCS B CEJIEBBIX OYarax ¢ KPyThIMU yKIOHAMHU CKJIO-
HOB U pycia, C NMOCISAYIOIHM Iepexo oM B TCUCHHUE B BHUJIE
PYCJIOBOTO TOTOKa, a MOTYT 0Opa30BBIBAThCS B PE3yJbTaTe
HACBHIIEHUs] ~ TPYHTOM  MOIIHOTO  IaBOJAKOBOTO MU
HPOPBIBHOTO BOAHOTO MOTOKAa. B mepBoM ciyyae INIOTHOCTh
CeJIeBOM Macchl ONM3Ka K MpeAeTbHON y)ke B MOMEHT Hadala
IBIDKEHUS, W Ha BCEX TPEX CTAIHAX, KaK IMPaBUIIO, MCHICTCS
HE3HAYUTENFHO, €CIIH He IPOUCXOINT ¢ pa3zKIKCHHE B pe-
3yJbTaTe OOMILHOW OOKOBOI MPUTOYHOCTH Ha YCTOWYHBBIX K
pa3MBIBY ydYacTKax peYHOH IoiWHEL. Bo BTOpoM ciydae
BOJIHBIH CTOK TPaHC(OPMHUPYETCS B CEJICBON B pe3yJbTaTe Ha-
06opa pBIXJIO00JIOMOYHOTO MaTepHuajia B MPOLECCE TBUKEHUS
MOTOKAa 3a CYeT BOMpaHUSA PYCIOBOTO M CKJIOHOBOTO PBI-
XJIOOOJIOMOYHOTO MaTepHaja, pudeM KoieOaHHs TUIOTHOCTH
MOTYT OBITh 3HAUUTENBHBIMU 32 CYET OTJIOKEHHUS YacTu
TBEpJOTO0 MaTepHaja Ha MOJOTMX ydYacTKax pycla H
00pa3oBaHus MPUOPEKHBIX BAJOB, JINOO HOBOIO HabOpa ero
Ha yJacTKax ¢ 0oJiee. KPYTHIM YKIIOHOM.

dopMmupoBaHHE U IBIJKEHHE CEICBOIO IIOTOKAa -
CIIOKHBIA, MHOTO(AKTOPHBIM IPOIeCcC, OMHCAaHHE KOTOPOTrO
BO3MOKHO IIyT€M BBIACICHHUS OCHOBHBIX (DaKTOPOB, C IIO-
Clelylolle HAacTpOMKOW MOJEeJIM Ha  MaKCUMaJbHOE
COOTBETCTBHE (DAaKTUIECKHUM JTaHHBIM.

K umcay Mopmeneldi M OCHOBaHHBIX Ha HHX METOJOB
pacuera  XapaKTEPUCTHK CEJIEBBIX ITIOTOKOB pa3IMYHOrO
TeHe3WCca, UMEIOMINX MPAKTHUECKYI0 peau3aliio, Hapsaay ¢
m3BectHbiMU Moaenamu  KasHUUW, ITU, T'pysHUUI'uM,
OTHOCHTCSI MOJETh HMHTErPAIBHOIO CEeJIeBOr0 CToKa (T.H.
«METOJINKA 3axkHU N », IIOCTPOEHHAs] Ha KOHLEIIUHU
MIPEAEIBEHOTO HACKIIEH!s (aBTOp KoHUenuuu 1 Mojenu W. U.
Xepxeynuase). AnpoOMpOBaHHAS B BEJOMCTBEHHBIX HOpPMax
BCH 03-76 [1] , oHa B nanmbHeiilieM COBEPIIEHCTBOBAJIACH

pszoM  pa3paboT4nkoB  (CaMHM ~ aBTOPOM, a  TaKxKe
I'.Xepxeynuaze), W WMeEeT IIHPOKOE TMPUMEHEHHE B
MPOEKTHOH  TpakTHKe, B  OCOOGHHOCTH B  cdepe

TPAHCIIOPTHOTO CTPOUTENBCTBA, MPOKIAJKH KOMMYHUKAIIWHA
yepes CeNeBbIe BOJOTOKH.

B ocHOBe moCTpOeHNSI METOANKH pacueTa XapaKTePUCTHK
ceneBoro croka (Muctpykmus BCH 03-76, [1]) nexur
KOHIICTIUS TPEICIBHOr0 HACHIMICHUS Ccele(OpMUPYIOIIETO
BOJHOIO CTOKa [2], KoTopas mony4ywia pazsutrue B [3,4] u
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Ip. YpaBHeHHe OanaHca 00bEMOB KOMIIOHCHTOB, CJIATAFOIINX
ceneByro maccy (Ve ), IPOIIEAIIYIO Yepe3 PacUCTHBIH CTBOP
B 3Q/IaHHBIN IPOMEKXYTOK BpeMeHu 1 =t - t;, 3amuchiBacTCs
B CIICAYIOIIEM BUJIC:

Ve=VrtVptVe=V+(Ven+Ves)+Vs, (1)
BKJIFOYask MOCTYIUBIIHIA C TPYHTOM BO3IYX, 0
VC:VT+VH+(VB'VB3I() y (2)

€CITH BO3lyX 3aMEIIEH YacThIO IIOCTYNUBIIEH BOIBI.
V1, Ven Ve, Vpgg - COOTBETCTBEHHO 00BEMBI TBEpAOH
KOMIIOHEHTHI B IUIOTHOM TeJe (TpyHTa 0e3 ydeta oObema
1Op), BOJBI, 3aIlOJHSBLICH IOpPHI TPYHTA, BOJBI BHEIIHUX
MCTOYHHMKOB (JIMBHEBOTO, MOBEPXHOCTHOI'O CTOKAa, IPOPHI-
BHOTO CTOKa M T.II.),BO3JyXa 3aIlOJIHSABILETO IMOPHI T'PYHTA.
Pacxon censt, OcpelHEHHBIH 3a pacUCTHBIH NPOMEKYTOK
BpeMeHH At, pu 3ToM paBeH Qcp=Vca/ At. TlpuBeneHHBIE
COOTHOIIEHHSI MOT'YT paccMaTpHuBaThesl B AU PepeHInaIbHON
¢dopme. CeneBast  cMech  (Macca) — XapaKTepU3yeTCs
cootHotreHussMu: Vil Ve =S, —00bEMHAs KOHICHTpALHS;
Vi+Ve ! Vi=gc — KOAQPHUIHEHT TIOPUCTOCTH CEIEBOM MACChI;
8=Vp [/(Vp+tVe) — xo3ddHuIHEeHT, XapaKTepHU3yIInit
COOTHOIIEHHE O00BEMOB MOp cenehOpMHUPYIOIIETo TPYHTA H
CeneBoil Macchl (WM pa3ABIKKY IOp cesied) OPMUPYIOIIETO
TPyHTa TIPH CMENICHWH C BOAOM BHEIIHMX HCTOYHHKOB). B
Ka4yecTBE OJHOTO W3 OCHOBHBIX (DakTOpoB ydera (u3HKO-
MEXaHUYECKUX CBOMCTB CEIEBOM Macchl B MeToauke 3axkHUI
(M.U. Xepxeynmun3e) BBEACHBI IIEPEMEHHBIH  Ipereln
TEKY4YeCTH M CBsI3aHHAas C HUM OObEMHas KOHIECHTpAlHs Ha
npenene Tekydectn  S=f(p.ll) a Tawke xosdpduumeHt
TEKY4ECTH CEJIEBOM MaCCBhl.

W =1- Sep/ Sy, (3)
rie  Sp=f  (SmAspl) —  daktnueckas — oObemHas
KOHIIGHTPAIUs TBEPAOro MaTepuala B MOTOKE. XapaKTepu3ys
CTENeHb Pa3ZABMKKH HauOoyiee IUIOTHOW YNAaKOBKH YaCTHIL.
K03(h(GUIMEHT TEKy4eCTH MpPU HaAJeKalleM Y4eTe SIBISETCS
BeCbMa YAOOHBIM TapaMeTpoM JJsl OMpEeNeNeHUs Mepsl
TEKy4eCTH CeNeBOM  Macchl. 3aMeTHM, 4YTO  IO3KeE
AQHAJIOTUYHBIC XapaKTEpPUCTHKH HcIoib3oBanbl 10.b.Buno-
rpaoBeiM, a Takke T. I'. BoliHnu-CsHOXXEHUKUM B TEOPETH-
YECKHUX IOCTPOCHHUSIX. .
pr, Il — mIoTHOCTH cKemeTa IpyHTa M Ipenen TeKy4ecTH
TOHKOTJIMHMCTBIX (pakuuii mo ATrtepbepry; A, M, | —
k03¢ ¢unneHT nepexona ot obdecrieueHHOCTH 1% K Apyrum
obecrniedeHHOCTSM, K03 durneHT ceneBoil akTHBHOCTH Oac-
ceifHa BOMOTOKA, CPEJHMH YKIOH TJIABHOTO TajbBera
OacceifHa. 3aMeTWM, 4YTO TIO3)KE aHAJIOTHMYHBIC Xapa-
KTepUCTHKH Hcrions30Banbl FO. b.Bunorpagoseiv, a Taxxke T.
I'. BoitHn4a-CSIHOXXEHIIKUM B TEOPETHYECKHUX IIOCTPOCHUSX.

p=E?: 1(Fizi}, 4)
Fi , — mnomaan OTAENbHBIX y4acTKOB OacceiiHa (TUIOIIaIbIo
F), xapaktepusyronecs kKod3()(UIIEHTaMH CEIeBOM aKTHB-
HOCTH Z;.

[TapaMeTpbl cTOKa ¥ PYCIOBBIE XapaKTEPHCTUKU CEJS B
MeTtoauke [3] ompenensrorcs Ha OCHOBE 0a30BOH (HOpMYIIBI
ceneBoro pacxona p%-it 00eCIIe4eHHOCTH

QCP:ql%makp(l/Wotp)llos F. 5)

Qe U Ay — MOJYIb MaKcHMManbHOro 1%-HOro a0XJ1eBOro
cToka U kod(pduiueHT nepexoaa ot odecmeueHHoCcTH 1% K
apyrum obecniedeHHOCTsIM;  My=Hi/K — k03 duimeHt
TUAPOJIOTUYECKOro paiioHa, rae Hjy - MakcuManbHBIN
CYTOUHBIH ci10#i ocaakoB (p=1%).

B mpouecce mnpaktuueckod ampobaumu meroauku [3], ¢
OLICHKAMHU OCHOBHBIX I1apaMETpoOB, B He€ ObLI BHECEH psij
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HW3MEHECHHH W YCOBEPIICHCTBOBAHHIL.
npeoOpa3oBaHa K BUILY
Qcp= Qs19% Ap(1/Wotp) =Qgp ApKy. (6)
Qg1 - BoxHbIl pacxon 1%-ii obecneuennocty; ky= 1/Wop=
Sir /(Su-Sop) — xodbdurment tpdidddopmaruu  BoazOrO
pacxona B ceneBoii. [lokazarens cremenu npu k,, HaMu CHST,
T.K. €ro BIMSHHE HA pe3yldbTaT HE BBIXOAUT 33 paMKU
norpemHocTd pacuéroB. Ilo omHOMY W3 TOCIEAHHMX IPEX-
noxenun WM. Xepxeynunpze, Npu pa3BUTHH B CEJEBBIX
oyarax pBIXJOOOJOMOYHBIX TPYHTOB C 4YuciioM JloxTHHa
L=d/19%=0.5+0.6, B BemHuHHY S,p, OLIPEACIAEMYIO IO
dopmyne (3) umHCcTpykumm [1] crmemyer BBecTH MOIpPaBKY
X

&=[1.5 /(L+1)]7s, roe x3=10/(l%0o+100). Ognako, urbpopManus
00 BO3MOKHBIX YKIIOHAX pyclia U IUAMETPEe CEJEBBIX 0YaroB
Ha TMpPaKTHKe OOBIYHO OTCYTCTBYeT WJIM HEJOCTOBEpHA.
ITosToMy, Ha JAaHHOM 3Tane AaHHYIO MOMPABKY BBOIUTH HE

®opmyna (5) Hamm

obsizarensHo.  Crtpyktypa  dopmyner  (5)  mo3Bomsier
peanu3oBarh Apyroe, BechbMa LieHHOE ykazanue M.U. Xepxe-
ymumze  [5] o  BoaMokHOCTH (M 1ENecoOO0pa3HOCTH)
ompejesieHuss ~ BOAHOTO  pacxoga  Qpp,  Hapsay ¢

pekoMeHzoBaHHbBIM B uHCTpykumu BCH 03-76, npyrum —
Hanboiee pENpe3eHTATUBHBIM  (ETaIN3UPOBAHHBIM) UL
JAHHBIX YCJIOBHM METOAOM (HampuMep IO peKOMEHIAalUiIM
TexHUueckux ykasanuii [8] mis Kaekasa). B ciyuae ompene-
JIeHHsI BOAHOTO pacxoja no [1] i mo ApyruM METOIOM Ha
OCHOBe cios ocaakoB Hje, AN  oOmpeseneHuss 3TOro
napamMeTpa HaMHM PEKOMEHIYeTCs HCIIOIb30BaTh JIaHHbBIC
3akHUW wu KasHUM, HaHeceHHble Ha KapThl CEJIEBOU
omacHocTH (B yactaoctu [7,8]).

B cBs3u co crnpaBeqIMBONW KPUTHUKON 3aJ0XKEHHOIO B
BCH 03-76 orpannyeHus KOHUEHTpALKK TBEPIOM KOMIIO-
HEHTHl Ha TpejieNne TeKkydecTd BemumuuHor S, < 0,705 u
COOTBETCTBEHHO MJIOTHOCTH Ppc < 2,05 HaMu ocylIecTBIEH
aHaIM3 3TOro mnapaMmeTpa. B wacTHOcTH, Ha mpumepe n -
KpaTHOTO IOCJIE0BATEIBHOTO 3al0JHEHHs TIOp PhIXJI000I10-
MOYHOT0 Marepuaia Oojee MeJKUMH (PpaKkuusMH IOKa3aHo,
YTO B Ipezesie KOHIEHTpalusa CTpeMHUTcs K 1, T.e. SCHO, 4TO
TEOPETUYECKOTO IIpeaesa IJIOTHOCTH 3alOJHEHUS HeT U
npefenbHas IUIOTHOCTh, KaK 3TO MOATBEPXKIACTCA PAIOM
nmaaHeix m3Mepenuit (I'.M.bepywamBunu, 0. b. Bunorpa-
noBa, B. C. CrenanoBa u Jp.) MOKET 3HAYMTEIHHO TPEBHI-
IaTh TUIOTHOCTH YNAKOBKM paBHOBeNWKux cdep. Uto ka-
caeTcst HATMIUs (PaKTHYECKOTO MPeIena, TO OHO 00yCIIOBICHO
(U3UKO-MEXaHMYECKUMH  XapaKTepUCTUKaMHU TPYHTOB
3aIOJIHAIOINX TOPHI. ISl MPaKTHYECKNX HATYPHBIX CEJIEBBIX
cMecell 3TOT TmpeAen NPUHAT HAa OCHOBAaHMM JAHHBIX H3-
mepennit KasHUM paBubiv 0.85 (uemy npumepHO cooTBe-
TCTBYeT pc = 2,50).

[Ipn wncnons3oBanun Ttabmuusr 1| BCH 03-76, ¢ yne-
JBHBIME  KOX((UIIMEHTAMH  CeIeaKTHBHOCTH IS Xapa-
KTEepPHBIX y4acTKOB OacceifHa Oosipmime HeymoOcTBa mpen-
CTaBJISAJl CIUIIKOM IIMPOKUM Juana3oH 3HAYEHUU z; AJid
KaXJIO0TO W3 XapaKTepHBIX YYaCTKOB, B CBS3M C Ye€M HaMHU
MPEANIoKEeHO €€ MOIUUIIMPOBAHHOE TpejacTaBieHue (Ta-
osmmner 1,2). Pazymeercs, mpuBeieHHAas CXeMa OIpeIeTIeHIS
CEJIeBOM aKTUBHOCTH IOJJIEKHUT YTOUHEHHIO Ha OCHOBE all-
pobamuu, ¢ JOTMOJHUTEIBHBIM yYETOM PErHOHAIBHBIX T'€0JI0-
IMYECKUX 0COOCHHOCTEH ceneopMHUpOBaHHS, U C IIEPEX0JI0M,
110 BO3MOXKHOCTH, K KOJIMYECTBEHHBIM OKA3aTeNsIM, XapaKTe-
PpU3YIOIUM BO3MOXHBIM BKJIaJ Pa3IMYHBIX CEJIEBBIX 0YaroB B
(hopMHpPOBaHHUE CENEBBIX IIOTOKOB.
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IIpy npom3BOJICTBE pacyeTOB Ha IpEIBAPUTEIHLHOMN
CTaJMU TPOEKTHPOBAHMS, JI0 MPOBEJCHUS IIOJIEBBIX 0OcCIe-
JIOBAaHMH ceNeBbIX 0acCeiHOB, MO HAIlEH pEeKOMEHIAlNH,
JIOMYCKAaeTCsl OMpeesaTh KO3(D(DUINEHT CeIeakKTUBHOCTH [
no gopmyie

n= Ku |X4r (7)

rae I - cpenuuii yknon nora B %o. 3Hauenus K, u Xy
NPUHUMAIOT 10 Tabmie 3.

Karteropun ceneomacHOCTH NPUHUMAIOT 10 KapTam
CeNICONaCHbIX  TEPPUTOPHH, HMEIOIIUMCS B TEPPUTOPH-
ANBHBIX YIpPAaBICHHUAX TrUIpoMercinyxk0bl. CTeneHb 3po3-
HMOHHO# MOPaXEHHOCTH OLECHUBAIOT 10 KPYIMHOMACIITAOHBIM

napameTpoB. TeopeTudeckn paccMaTpHBacMasi MOAECIb MOKET
OBITh HCMOJB30BAaHA ISl JIOOBIX THUIIOB Celiel, OMHAKO ee
MpaKkTHYecKas peanu3alds B HACTOSIIEe BpeMs OCYIIe-
CTBJICHA JHIIb C WCIIOIb30BAHHEM CBEICHHH O CEJeBbIX
MOTOKaX JIMBHEBOIO TECHE3MCa, UL KOTOPBIX pa3paboTaHbl
PEKOMEHIyeMble Ha CErOIHSALIHIN AeHb METOIbI (THIa MO~
¢ummposannoir meronmku BCH (03-76) [1]. Mexanusm
(opMHpOBaHUs BBHICOKOIUIOTHBIX celieit B obmactu So — Spr
BEChMa CJIO)KCH M MOJIC)KHT CIICHUAIbHBIM HCCIICIOBAHISIM.

Tabmuna 2 XapakrepHble KOMILUIEKCHI celae(OopMUPYIOINX
nopoa

TomorpaMYeckuM KapTaM M MaTepuaiam JAelr(ppoBaHUs Wnne
a’p0(OTOCHUMKOB C HCIIOJIb30BAHUEM YACIbHBIX K0P HUIIH- K Cocras kommexca
€HTOB CCJICAKTUBHOCTH Z;j 1O Tabaumam 1 u 2. PexomennoBan- CkaJibHBIE U IOJIyCKaJIbHBIE IIOPO/IBI, JIETKO pa3MbIBaeMble
0.40 .
Hoe B wHCTpykumu [1] 3Hauenme 1>0.063I TaéT KOH- K1 aCIIMAHbIC U IIMHUCTBIC CIIAHIIBI, IIECYaHUKH, MOPTEIH,
HEHTPAIH Sop GIHIKHE K TIPEETHHBIM MOPTEJIICTHIE H3BECTHSIKH, apTUIIHTHL.
op : CBsi3HBIE TIIMHUCTO-TIECYAHBIE ITOPO/IbI BEPXHEW I0PBI U OJIMIOLCH
K2 | —MuoleHa, IIMHBI, apTHINTHL, IECYAaHHKH C TIPOCIIOSMH Mepreieit
1 KOHI'TIOMEpAaTOB.
Tabauna 1 Y aensHbie K03)GHUIUCHTHI CEICaKTUBHOCTH Z; P
I'py0000710MOUHBIE MOJIACCOBBIE OTJIOKEHHS CO CBSA3HBIMH M
(I - ceneBbic 0Yark NPUMBIKAIOLINE K CCIICBBIM PYCIIaM, K3 | mecyaHBIMM IOpOJAaMH  MHOIUIMOLICHA, KOHIJIOMEpaTsl ¢
Il - ceneBble oUaru He CBSI3aHHBIC HEMOCPCACTBCHHO C MPOCJIOSIMU Y JIMH3aMHU TJIMH, CYTJIMHKOB M PBIXJIBIX ITECYaHUKOB.
pycnOBQI‘/’I CeTL}O) CkajbHBIE  TOPOJBI  BYJIKAHOTEHHO-OCAJ04HOW  (opmaryun
2 7 OacceifHa U CpeIHero H0IeHa, POrOBOOOMAHKOBBIE U aILOUTOBBIE
g XapakrepHCTHKH (KaTErOPHH) y4aCTKOB 2 ' K4 nophuputsl u3 Tyda, Typo-necuaHuku, TyhoOpEKIHH, JTaBOBbIC
E- XapakTep M CTEeHeHb Pa3BUTHS % Opexunu.
o SPO3MOHHBIX TIPOLIECCOB = | " K5 BhICOKOIIPOYHBIE MOPOJBI, KPHCTANINYECKHE CIIAHIbI, (DHILTATEL,
5 = AHM30TPOINHBIE THEHCHI, T PAHUTOUIbL.
30HBI  HAKOILICHHS PbIXJIO-00IOMOYHOrO BhICOKONPOUHbIE CKaIbHBIC MOPOABI KapOOHATHOH (hopMaiuu
Marepuajla B MOILIHBIX SPOSHOHHBIX |\ g 10 0.80 MeJa ¥ BepXHEeH Iopbl, OpeKYMpOBaHHBIE U JOIMATU3HPOBAHHBIE
Bpe3ax, y IpaHHUIl JCTHUKOB U CHCKHUKOB. ' ' K6 M3BECTHSKH,  JIOJOMHTBI, IECYaHUCTHIE W  MEpreJUCThIe
KoHychl BbIHOCA CeIEBBIX MPHTOKOB MU K2 0,90 | 085 HU3BECTHSK.
1 | mapummBIX stoTKOB. Pyenma m  Teppacer K3 0,85 | 0,80
TJIABHOTO TalbBera M OCHOBHBIX NpHTO- | K4 0,80 | 0,75
KOB, BBIMOJTHEHHBIE MOI[HBIME OTIOKEHI- | K5 075 | 070 Tabmuma 3 [Tapamerpbl K03 GUIIMEHTA CEICAKTUBHOCTH L
AMH  PBIXJIBIX MaTepHaloB, C HEYCTO- | Kg 070 | 065
WYNBBIMH CKJIIOHAMH, ITOJPE3aHHBIMU IIPH : BbicoTa pacrosnoKeHns o4aros
= -
POX0JIe BEICOKUX BOJL 3 2
K1 0,80 | 0,70 g3 5] S 8
CrereHb nopaxeHHocTH | 5§ & 2 S 5
OOHa)KEHHBIE KPYTONMAJaloNne CKIOHEI, | K2 0,70 | 0,60 Sbosmci £ 8 g s lglsgslgsl|lg| =
TO/IBEPXKEHHBIC ~ WHTCHCHBHOMY ~ BBIBE- | 3 065 | 055 P 2 B B 8 |8 | Q| |]|&
2 TPUBAHHIO, 30HBl pa3BUTHSA 0OBaJOB ' ' ° g =
P ’ P o | K4 | 055 |045 © S
KaMHeIIaJIOB, OIIOJ3HeH M ocklneit (cdop- 050 | 040
MHPOBABIIHECS CEJICBBIC OYari) KS D A o lwlolw!lolw
K6 045 | 0,35 K S I 5|I5|1%181|8
K1 020 1030 Beicokast (Hammune | " S P = = = =
30HBI MO MAaXOTOW WM HU3PEKECHHBIM ! ! KPYIHBIX 04aroB 1-oit
JecoOM ¥ KYCTapHHKOM C  BEIOWTOH K2 0,35 | 025 KaTeropyu) o | o |o|m | |w
. X4 0 @ X2 « @ «
3 TOJICTHITKOH, ¢ ToBpexaeHneM mousen- | K3 0,30 | 020 S || |5 |5 |
HOTO TIOKpOBa M OOHa)keHHeM KopeHHBIX | K4 0,15 | 0,15
mopon (celeBble O4YarH B HA4YaIBHOH | K5 0,10 | 0,10 v 1 g3lele|lygls
Ky o o S S =] =]
craauu (popMUPOBAHHUST) K6 0,10 | 0.10 Cpennss (Hanuune I S P = = = =
KPYIHBIX 04aroB 2-i
30HBI TOJ COMKHYTBIM JIECOM C HOpMa-
JIBHOW MOJICTHIIKOM, HO HpPH IUIOXO opra- Kateropi) X 8|5 |8 |82
4 | HH30BaHHOM JIECHOM XO3SIICTBE, C BO3MO- - 0,10 | 0,05 elele|e|el°
JKHBIM 00pa30BaHHEM Kapuexola H 3ajo-
MOB o o n n o o
= Huskas (nanmuuue Ky S S| s8|8|8|8
30HBI MMOA ANBMHUICKMMU JIyTaMH C IIOJ- SHAUHTEIBHOTO " S |o|oc|o|o|o
5 HOIICHHBIM JICPHOBBIM ITOKPOBOM M HOD- - 0,06 | 0,04 KOHUCCTEa 04aron 3-if
MaJbHO OPraHH30BaHHBIM BBIIACOM CKOTa xaTeropum) “ 2(g|8|vls|s
30HBI MO COMKHYTHIM JIECOM C IIO- S | |o |2 |o|o
6 | JHOUEHHOH TOACTHIKOH W MpPaBUILHO - 0,03 | 0,01
OpPraHru30BaHHBIM JICCHBIM X035 MCTBOM JII/ITEPATYPA‘REFERENCES'QO&S@&&’ZI@&

IIpumeganne: MHIEKCH KOMIUIEKCOB CeleOpPMHUPYIONINX
MOpOJI JaHbl B Tabsuie 2

TTapameTpuueckuil aHanu3 MOJETU MPENETLHOTO HAChI-
LIEHMS], I03BOJISIET CAENaTh BBIBOA O TOM, YTO IO 4YHCIy U
COCTaBY IPEJUKTOPOB, OHA, AOCTATOYHO IOJHOLEHHA U HE
YCTYHNAeT JAPYrUM COBPEMEHHBIM MOJENAM, 4YTO JAaeT
OCHOBAHHUS JJIS €€ JalbHEeHIIero coBeplieHCTBOBAHUS ITyTEM

YTOYHCHHA U YCOBCPIICHCTBOBAHUA crocoba ydyeTa BXOAANUX
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Evaluation of the model parameters of the limit saturation in the
methods of calculating the maximum debris flow runoff. Kherk-
heulidze/ Transactions of the Institute of Hydrometeorology,
Georgian Tekhnical University. -2011. - 1.117. — pp. 40-43. - Russ.;
Summ. Georg.; Eng.; Russ.

The basics of the concept of debris flow limiting saturation by solid
component, in which it is still possible to move, are considered; es-
timates of the basic parameters of the model used in the methods
calculating the characteristics of mudflow and suggestions for their
improvement are given.

556.123+627.4(048)

Onenka mnapaMeTpoB MOJeJH TMpeleJbHOI0 HACBILNIEHUs B
MeTO/IaX pacyeTa MaKCHMAJIbHOIO CeJIeBoro cToKa. /Xepxeynuase
[\W./.C6. Tpynoe Hucruryra T'mapomereoposorud ['py3HHCKOro
Texuuueckoro Yuusepcurera ['py3un. —2011. — 1.117. — ¢. 40-43. —.
I'pys.; Pes. I'pys., Anr.,Pyc.

PaccmarpuBaroTcss OCHOBBI KOHLEIIMHU IPEICIbHOIO HACBIIECHUS
CEJIEBOTO TOTOKAa TBEPJOW KOMIIOHEHTOM, IIpU KOTOPOM eIé
BO3MOXKHO €ro IBHXKCHUE; JAIOTCSA OLEHKH OCHOBHBIX IapaMeTpPOB
MOZEIN IPENeNbHOTO HACBIIEHUsS, MCIONb3YEMBIX B METOJIUKE
pacyeTa XapaKTEepUCTHK Celsd U NMPeUI0KEeHHs 110 UX YCOBEPLICHCTB-
OBaHMIO.
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Mawmenos x.I'.

Nuctutyt ['eorpadun um. akan. [.A.Anmnesa HAHA, Baky

YK 551.48.212(479.24)
KJACCU®UKALIMS U OLIEHKHU CEJIEN

[To ocoOeHHOCTSAM pa3pyIIUTENbHBIX NEHCTBUH CEH B
OOJIBIIMHCTBE CIy4YacB AHAJOTUYHBI JPYTUM CTUXHAHBIM
OCIICTBHSAM ,a B HEKOTOPBIX CITydasX Naxke TOMHHUPYIOT. Tak
HampuMep, U3BECTHO, YTO M3-3a MaBojka p. XyaHxe B 1987
rogy noru6io 900000 yenoBek ,a Bo BpeMsl 3eMJICTPSICCHUS
B Tokuo B 1923 rogy - 100000 uenosek. Ilo MHeHHIO HC-
cnenoBareneit [Mamenos, WMmanos, 2003] 40% mpowucxo-
ISIIAX CIOHTAHHBIX COOBITHHA B MHpE SIBISICTCS PE3YIbTaTOM
MaKCHMalbHBIX pacxomoB Bonel. [losromy Gonpmioe
BHHMaHHE YJEIIeTCs BOMpocaM yiiepda, MPHIMHEHHOTO
cemsimu. Ilo pacderam uccremoarens [3axamBmid, 1969] B
tedeHue 1896-1965 romos B 50 cemeBpix pekax KaBkasckmx
pex Habmromanock 114 coOwrtuit ceneit. CoriaacHO Ipyromy
uccnenonaremo, [Habues, 1985] 3a 1964-1993 romel B
CeNIeBBIX pekax AsepOaiimkaHa HaOmomanock 139 ceneBbix
COOBITHH ,u3 HUX 62 cilydas OTHOCHTCA K pekaM IOXKHOIO
ckioHa bonpmoro Kaskaza. .Ilo MHeHHIO HccienoBatens B
1890-1987 romax B pekax Tepputopuu AsepOaiimkaHa
Habmomanoce 338 ceneBbIx coObIThil ( B cpegHeM B rox 3.5
CIIyJaeB CeJH), B TOM 4Hcie B pekax Ha bomemom Kapkaze
160 caydaes cemu ( B cpenHeM B rox 1.6 cmydaeB). Tompko B
Oacceitne Kwumruaii 3a ykazaHHBIH mepro HaOmomaiocs 22
KpYIMHEHITUX ciiydas MPOXOXKICHHUS CeMH. AHaIH3 TOKa-
3BIBACT ,9TO HM3MEPCHHS IO CieJaM IPOIIESAIINX CEeIEeBBIX
MOTOKOB TPOBOJIMIIUCH HE 110 €IHHOW METOAMKE pacyera, YTo
CO3[]a€T TPYIHOCTb CPaBHEHUs PE3YJIbTATOB HCCIEIOBAHHUN
obvema cemu. Kpome TOro, cBeneHusi O KOJNMYECTBE celeit
uccnenonarenedi [3axamBwin, 1969; HaGues, 1985] 3a
OT/EJbHBIE IEPUOJIBI M TOJIbl BBI3BIBAIOT COMHEHHS OJIM30CTH
K ucThHe. Takke, COrJaCHO JaHHBIM aBTOPOM  HE SICHO
MTOBTOPEHHUE CEIH OTHOCHUTCS B OJHOMY PEYHOMY OacceiiHy
WA  OXBaThIBAIOMIEH TeppuTOpUH Bcex pek /Jlaiee, mo
uccnenoBanusm  [Habues, 1985] mnpoxoxkaeHue cenu Ha
Bonpmom KaBkaze mpuxoguTcs MEXIy MeCSIaMd —ampelib-
OKTSOph W3-HMX Ha  MAaH-aBryCTh MECSIBl MPHUXOIUTCS
91,8%, a MakcUMallbHOE KOJHUYecTBO ceiert (19 cemedt mmm
30.6%) wnabmiomaercs B Mae Mecsme. Ha Ham  B3risig
HAYaJIbHbIC W KOHEYHBIC MECAIBl HHTEpBAsa IMPOXOXKICHUSL
ceneli (anpesb ¥ OKTAOPh MeCsIIIbl) HECKOJIbKO yaaneHsl .Kak
U3BECTHO, JJIsl ()OPMUPOBAHUS CEM  HEOOXOIUMO 3acyxa
TEPPUTOPHH B JICTHHUI MIEPHOJI U 3aTEM BbIMaJcHHE OOUIBHBIX
noxnaer (2-3 Mm/MuH).B 3TOM OTHOWIEHMH BBIIEYKa3aHHOE
KOJIMYECTBO celiell BbI3bIBaeT coMmHenue. Opmako B 70-80
rojjax Takue yCJIOBUS ObLTH M BO3MOXXHBI B JICTHUH MEPHO.
B osror mepmonm B ampene W CEHTIOpe Ha pekax Ceid
MPOXOAWIH B BHJIC IAaBOJKa. B mocienHee BpeMs B CBS3U C
rI00ANBEHBIM TOTEIUICHHEM KJIMMaTa Celd (OPMHUPYIOTCS B
paHHee W TO37HEe JeTo. Ps mccnenosarteneir [Pycramos,
1959;Bunorpaznos, 1980;910608 u ap. 1998; ] Ha ocHOBaHMH
0000IIeHNH cOCTaBMIM KJIacCH(PHUKALMIO cenel, KoTopas B
CBOE BpeMs uMena  OOJbIIOEC 3HAYCHHWE , OJHAKO H3-3a
rI00aJbHOTO MOTEIJICHUs] KJIMMaTta TpeOyercss ee  HOoBas
BepcHsL.

Crnemyer OTMETHTB, 4TO B 30-€ TOIBI IPOILIOTO CTOJICTHS
B CBSI3W C YHUYTOXXCHHEM MAaCCOBBIX JIECOB W3-3a IICIIHHEI,
CO3/aHMsl IUIOTHH W3 JIECHBIX MATCPHANOB ,a TaKKe
CTPOMTEIILHOTO MaTepuala W TOIUIMBA B PEKaxX MPOXOJIUIN
Katactpoduueckue cenu. B 3ToM OTHOLIEHUH YMECTHO OBLIO
OBl CONOCTaBHTH CEBEPO- BOCTOYHBIN CKIOH C FOKHBIM
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ckioHoM bospmoro Kaskasa. XapakrepHo ,uTo u3-3a obec-
MICYCHUS] HACEJICHHBIX MyHKTOB U MPOMBINLICHHBIX PaiOHOB
razoM IO CPaBHEHHUIO C IOXKHBIM CKJIOHOM Ha CEBEPO —
BOCTOYHOM ckJoHe bonbmoro KaBkaza moBTOpeHHE cenu
YMEHBIIUIOCH [I1060B, 1962].1T0 MHEHHMIO MCCIEIOBATEIS HA
0KHOM ckJIoHe bonbinoro KaBkasa Ha BeicoTe 1700-3600 m
B  WIOHb —CCHTAOpPh Mecslla  CpenHsAs WHTCHCHBHOCTH
aTMOC(EpHBIX 0CaIKOB B CYTKH KoJjeOiercs B mpeaenax 6-13
MM. DTO 3HA4YCHHE IO CPAaBHCHHWIO C IPYTUMH TOPHBIMH
paiioHamu pecryOsmku B 1.2-1.5 pa3a 3aBBIIICHO.

Kak wu3BecTHO mpu (OPMUPOBAHMU CEIU CYTOYHBIC
MaKCUMYMBI OCaJIKOB HMEIOT 0c0o0yr posb. [lo maHHBIM
WCCleIoBaTeNsl, B MyHKTe 3aKaTallbl CYyTOYHbIE MaKCHUMAallb-
HBIe aTMOc(epHbIe ocanku cocTaBisuid B 1943 u 1944 rogax
coorBercTBeHHO 112 1 171 mm ,118 mm B llleku, B [llemaxa B
1930,1935,1943 r.r. cooTBeTCTBEHHO 56;82 m 125 MM ,B
Kropnamupe 97 mm(Iluxmuackuii, 1968).Ilomo0HBIe Ocamku
HaOMIOMAlOTCS W B HAcTosImlee BpeMs. MaKcHMallbHBIC
3HAYCHHUS CYTOYHBIX OCAIKOB HE HCKIIOYEHBI W B JIPYTHX
myHKTaX. [lo MHEHHIO HWcclenoBaTeis 3HAYCHHS JIHMBHEBBIX
IOXKIEeH ¢ OOJBIIOW HHTEHCHBHOCTBIO  KOJIEOJIIOTCA B
npeznenax 1-3 MM/MuH. ABTOp TakKe MHOAYEPKHBACT BhIMA-
JIIEHHE JIMBHEBBIX JOXKAEH ¢ OONBIION HMHTEHCHUBHOCTBIO
MPOJOIHKAETCS OT HU3KOTOPBSl 10 BBICOKOTOPbBS. YUUTHIBAS
pe3ynbTaThl HCCIEA0BATENs, ONPEACICHO BHINAJCHUE aTMOC-
(hepHBIX 0CaIKOB BO BpPEMEHHU. Pe3ynbTaThl MOKA3bIBAIOT, YTO
B IUTONIAAX OacceitHa peku B 1 KM? MIPY BBITIAJCHUH OCAJIKOB C
MHTEHCUBHOCTBIO 1 ;2 ¥ 3 MM/MHH. COOTBETCTBEHHO 00-
pasyetcs 1000; 2000 u 3000 M® BOmbl.  YUHTHIBAs BBIIIE-
u3J0KeHHoe, OacceifHbl pek bompmoro KaBkasza pazmeneHs
Ha TPH paBHBIC YaCTH KaK MOJICNb JJS ONCHKH WHTETPH-
poBaHuUs croka Boabl [Tabmuial. AHamm3 TaOIUI TOKA3EIBACT
,aT0 B OacceiiHax pek Ha tuomanu 30 KM pu  Ipo-
JIOJDKUTENFHOCTH JIUBHS B 30 MUHYT C MHTEHCHUBHOCTBIO B 1
MM/MUH. oOpa3yeTcst 1 MITH. M> BOJIBI.

Crnemyer OTMETHTB, YTO XOTSI B BEpXOBbe OacceiiHa pexu
obpasyercs 1/3 uacte obmiero o0bema J0XKIAEBOH BOJBI ,HO
€ro MHTETPaNbHBIE BEJIMYMHBI JOCTUTAIOT 10 HWXKHEW rpa-
HUIIBI BBICOKOTOPBS, a 2/3 4acTh BOJBI HWKHEH TpaHUIIBI
CPEeIHETOPhsl ,a HWHTETPANBHBIA 00BEM —KOHyCa BBIHOCA.
YkazaHHBIC BEIWYHUHBI XapaKTEPU3YIOT IOTCHIUAIBHBIC
BO3MOXKHOCTH OacceitHa pek. OqHako 3a 30 MUHYT B IIJIOMI-
anu Oacceiina BbImre 40 KM MIPU HHTCHCUBHOCTH | MM/MUH.
oOpazyeTcs  BbIme 1 MJIH.M®  BOJIBL. I[Ipun omuHAKOBOM
BpeMeHH B miomaan Oacceiina 517 KM oOpa3yronire BObI
cocrasT 15 510 000 Mm% a B mromazu 952 kv -28 560 000 m°
u B wiomamm 1500 km>45 000 000 m°. Eue Bbime mogo6HbIe
W3MEHEHUsI BOJABI HAONIONAIOTCS TPH MPOJOJIKUTEITLHOCTH
60; 90; 120 u 180 mMuHYT. DTO HaET BO3MOXHOCTH OMNpEe-
JUTh KaKOW CHJIBI CYIIECTBYIOIIWH B peKax TMaBOJOK WU
cenb. Kak u3BeCTHO, cCellb KPaTKUM MPOXOXKICHUEM CUIIBHO
OTJIMYAIOTCS OT ITaBOJKA. B CBSI3M C YCHWJICHUEM BIHSHHUS
XO3SMCTBEHHOM JIeATEIbHOCTH YeloBeKka B Havyane XXI Beka,
a TaKKe TI00aTbHOr0 U3MEHEHHUs KIIMMaTa Ha 3eMHOM Inape
U MX pEerHOHaX HApYIICHHUE 3KOreorpaduyeckoro paBHOBECHS
BBI3BIBAaET YacToe MoBTOpeHHe cenn. OO0 3TOM B  NPEXHUX
CTaThsIX aBTOpa Jaercs OoJiee MoapoOHass nHHOPMAIIHS .

B  mHacrosimiee Bpemsi Ha HCCIEAYEMOW TEPPUTOPUHU
YBEIMUYMIIOCh OMYCTHIHWBAHHWE, a 3TO YCHUIMJIO JKOTreorpa-
(uyeckoe  HampspkeHue. J[nms permmeHwst dTOW MpoOIeMbl
KIacCUpUKAIMsA Ced HMeeT BaKHOE  3HadeHuWe. [ pyr-
MUPOBAaHUE CEJM MO MPOXOXKIEHUIO, €ro  IMOBTOPSIEMOCTH,
AKTUBHM3AIMA M TI0 NPUYUHCHHOMY yIIepOy HapOJIHOMY

XO35HCTBY B HacTosllee BpeMsi UMeeT 0COOCHHOE 3HAYEHHE.
[IpaBunbHOE cocTaBieHUE KIACCU(PHUKALMKM CETH ITOMOMKET
JUIS 3alllUTHl HAcEJCHHBIX NMyHKTOB OT celeil ,a Takke i
BBIJICJICHUSI CPEJCTB TOCYJapCTBEHHOro OO/PKeTa Ha 3TO
sIBIICHUE. lIcclieoBaHUsI TOKa3bIBAIOT, YTO IIEIIECOOOPA3HO
CHadaJla OLEHHUTH THAPOJOTHYECKHE OCOOEHHOCTH M ymepO
OT CeNlK ,a 3a TEM WX TPYNIIHAPOBATh. Y UUTHIBAsI BBIICH3IIO-
KEHHOE, CUMTAEM LIEJIECO00pa3HbIM aHAIN3UPOBATH THAPOIIO-
THYECKHE OCOOCHHOCTH OTIENBHBIX XapaKTepHbIX pek. M Tak
6 mroist 1910 1. Ha cpexnelt BeicoTe BosmocOopa 1800-2200 m B
p. lllur B 3 yaca HOuM Hayajics C JMBHEM celb. B cBs3u ¢
9THM B CEJICHWU Pa3pyMIWINCh cBbie 130 1oMoB , moru6io
400 yenoBek M B TaKOM K€ KOJIMYECTBE >KMBOTHBIX €. bamr
I'tonyka. YpoBeHb BOJbI B pekax NofHsuica Ha 2-3 M. B aTux
e peKkax cenb Cc JMBHeM noBTopmics 14-15 aerycra 1955
roga. [TomoOHBIN UK cens moBTOpmwiIcs 8 pa3. Hmxke 3 kM oT
c lllun y KOHyca BBIHOCA CKOIUICHHE CEJIEBBIX OTIOKEHHH
nocturio 1-5 m. B aTor pa3 cenbto yHecno 42 moma y c.
Amarer [labanein, a Takke OBUIM TOKPBITHI  CEJICBBIMH
HaHOCAaMH Ca/IOBBIC U TOCEBHBIC MMOJ . bplT HaHeceH ymiepo
baw Nonykcekoii ['2C.

ITo nanHbiM PycTamMoBa 00BEM CeJEBBIX BBIHOCOB Ha
pekax rokHoro ckioHa .bonbmoro Kapkaza mocturaer 10
miaM® [Pycramos, 1962]. ABTOp Takxe OTMEYaeT, 4TO Ha
9THX peKax MpPU CKOPOCTH 3 M/C. Celib MOMKET JOCTHIHYTh
KOHyca BhIHOca 3a 1-3 wac. Kak u3BecTHO, CKOpOCTh KaTa-
cTpodruecKoil cenu ObIBAaeT elle BbIlIe, KOTOPYIO U3MEPHUTh
TPYIHO M3-32 OTCYTCTBHSI COBPEMEHHBIX IpuoOopoB. Takoi
Cenb JOCTHracT KOHyca BBIHOCA MEHBIIE YeM 3a | gac Bpe-
Menn. Hanecenune ymep6a yxe sicHo. Taxwe cenmn B 1962 u
1963 rogax npoxoaunu Ha p. Tamayait u p. Myxaxyail. B
TIOCJIEAHUH TIEPUOA N3-3a TII00AIFHOTO M3MEHEHHUs KIIMMaTa
CelMM Ha peKax 4JacTo moBTopswTca. Tak B 1994 roxy Ha
pekax wmccienryeMoi TeppuTOopuH mporio Beimie 20 cemneil.
Haubonpimue cenmu Takke MNPOXOAWIM Ha pekax Jamupa-
napanuaii, Karexuait u Tuxannsrgaid. CieyeT OTMETHUT ,4TO B
1994 romy mnpoxonstomuii cenb u3 Jlamupanapandas B
laGanuHckoM paifone oMbl 150 wmumH. M°  acdanToBoit
MoBepxHOCcTH Jopor. OqHaKo, Ha APYTHX PeKax He 000IUIOCh
0e3 dYenmoBEYeCKMX KepTB. Tak  NpOXOIAIOIHUA cenb Ha
p-Kunruait ynec xu3n B r.lllexu 1 yenoseka, a Ha p. Arpuyait
B Hcmaiibuiax 3 yenoek. Hapsany ¢ atum, 13 aBrycra 1999
rojia MPOXOSIONINK cenlb Ha p. JlamupamapaHuail HOKpBUI
yimunpl T. ['abana rps3pio  tommmaoM  30-40 cM. B 370 ke
BpeMsl IPOXOASIOIIUNA Tpsi3eBO cenb oT [lamupanapanyas u
Tukannsrgas 3aaua Boxoi okomno 70 momoB . Pacxonx Boabl
3THX PeK COOTBETCTBEHHO cocTaBmn 770 u 455 m%/c. (Maxmy-
noB, 2008]. anee B mae-urojie 2002 roja Ha peKax HOKHOTO
ckiaoHa bosbmioro KaBkaza NpoXOoAWIM MOILHBIE CEIM U
MMABOJKA W HAHECIH CEphe3HBIH ymepd HapoIHOMY XO03-
siictBy. Tak B uroHe,utone Mecsuax 2003 ropna, wutoie,
ceHTs1I0pe Mecsnax 2004 roja MpoOXOJSIONINE CEIN Ha peKax
banaxenuaii, Tanauait,. Myxaxuaii, Kypmyxuaii, Jlamupanapanu
all MOKPBUIM TPA3BI0  CENBbCKOXO3SAHCTBEHHBIE PacHaXxaHHbIE
yuacTkd. Hapsiny ¢ »TuM Ha pekax ceBepo-BOCTOYHOIO
ckioHa bonsmoro Kaskaza B TOM umcne [I'ycapuai,
Bensenuuait u JleBeunvail nmpoxoauin celd M OMNoja3Hu. B
2005 roxy Ha pekax roKHOTO ckjioHa bompmoro KaBkasa, B
ToM uuncie Maspimuaii, banakenuaii, Karexuaii, Tama-
yait, Myxaxuait, Kypmykuait,[llunuaii u [lamarsurgaii mpoxo-
mumm cemd. Ogaako 31-To Mast 3TOTO JKe Toja Celd Ha P.
Arpuuait  Orysckoro paifoHa u 4-ro utoHs Ha p. llluxuait
[IlexuHCKOTO paifoHa HaHECIM OIPOMHBIH yIIepO,B TOM YHCIIe
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tepputopusi ¢ Amarsl 1llabaneiy Obuia 3amura  Bopoi. Co
CTEKAIOLIUX PEK C CEBEpO-BOCTOUYHOIO ckioHa bosbiioro
KaBkaza ,B Tom uncne 8 —ro urons 2008 roma I'ycapuae,29
utona 2008 rogma Yaramkykuae, oceHbto ['ycapuae, Bense-
Jy4Yae MpOXOJWIM Celnu ,a Ha pekax JamupamapaHudaid, a
takoke ['ycapuait u Bensenmuait nmpomsonmn onomsau .C 24-
ro ¢espanst mo 3-e mapra u 10 mapra 2009 roma Ha peke
T'ycapuaii npousouuin onon3Hu. MHTEpECHBIMM MOMEHTaMHU
MPOXOXKIACHUS CENM SBISTIOTCA HMX IOBTOPSEMOCTh M aK-
TUBU3AIMSI B 3aBUCHUMOCTH OT TJ00aJbHOTO W3MEHEHHUS
KIMMaTy U eciau Ha p. bamakenuyae B ceHtsiOpe 1932 roxpa
00BeM CeNeBbIX BEIHOCOB cocTaBiista 372 000 M3,TO B HIOJIE
2003 romy on 6buT paBen 1 780 000 m®. B Tamauae 28 nrons
1936 roma oGbem censt coctasisut 2 175 000 M2, to 2003 roxy
yBenuuuBasch goctur 3 686 000 m*.Ha Kypmykuae 25 urons
1963 roma o0wvem mpoxomsmiero cens cocrarua 1 600 000
M3,a B utosie 2003 roma ero ooseM cocrtasmi 2 540 000 M.B
Kummaae 15 aBrycra 1955 roma o6wem cemns cocrasmi 3 000
000 Mm% a 10 wmrons 1992 rona oH ymensiuics Ha 358 000
M. Hamu 310 0OBacHIeTCS razodukanueit r. llleku. B stom
ke roxy Ha p.Illur o6vem cens cocraBun 609 000 mia 26
mons 2004 roxy - 5 000 000 M. CpaBHEHHIO TaKKe
MOJITIeXKAT APYTUE PEKH HCCIIeAYEMOU TEPPUTOPHUH.

Crnenyer otmetuTh ,uto ¢ 2000 roga mnpoxoauMble Ha
pekax cenu Obuth Oojee katactpoduunbiMu . [loxyueHHbIE
BBIBOZIBI OT HAHECEHHOI'O CEsIMH ymiepba JalT BO3M-
0’KHOCTh TPAaBUIILHOTO BBIJCICHUS TOCYIapCTBEHHBIX Cpe-
nctB. B coorBerctBHM ¢ 3TUM rT.bemakan , 3ararana, I'ax,
exwu, [eitgait u [amxuradyn ,a tTakxke cc.Myxax, YobaHKoL,
3asm, [T'ezbapax. IllmH u Op.HaceldCHHBIM NyHKTaM U
HApOIHOXO3SHCTBEHHBIM OTPACISIM B OTJENbHBIC TOABI OBLTH
BbIIENIEHB! JleHeXHble cpeactBa. B 1939 rony Bo Bpems
osBmiero CCCP o6buto Bwigeneno 10000 pyOmedt nnst mo-
ctpoiiku 600 M  3abopa B CBA3M C MPOIIEALINM CelleM Ha
p.Kumrgait. B manpHeWmMM — BeIJeNeHHE ACHEXKHBIX CPEJNCB
TOCYIapCTBOM JJIsi TOTO MEPONpPHUATHS BO3pocio. B mo-
CJIeTHUE TOJBI IJISl TMPOTUBOCENEBBIX MEPONPUATHN HMIUPOKO
WCTIONB3YIOTCS KOHCTPYKTHBHBIE JKEIE300€TOHHBIE TUIOTHHBI.
OTO CBsI3aHO C YaCTHIM IOBTOPEHHEM Celeld W WX aKTHB-
u3amueld. YkazaHHOE [aeT OCHOBaHWE /ISl IPAaBHIBHOTO
COCTaBIJICHUS KIIaCCH()UKAIINH CeJIeH.

Y4UuTHIBas BBHIICH3IIOKCHHBIC THIPOIOTHIECKIE 0COOCH-
HOCTH ceJiell HAMH COCTaBJICHA UX KITaCCU(PUKAIIHSL.

1.HabnromaBmme crmadble Celi, COMPOBOXKIABIIUE C
BBITIAJICHUEM JIMBHEBBIX JOXKJCH, OXBATHIBAIOIIUX TOJIBKO
PaBHUHHBIE U TIPEATOPHBIE YaCTU. XOTS 3/1€Ch HHTEHCUBHOCTh
JINBHEBBIX JOXKAEH HOCTHraeT A0 3 MM/MUH.,0QHAKO Majas
IUIOMAAb TeppUTOpuH (TMpuOIM3uTeNnbHO 1/3 yacTh pedHoro
OacceiiHa) 1 TaJieHUE CO3JAIOT YCIOBHUS I (POPMUPOBAHUN
CIadbIX ceneit.

2.B pekax NOpOXOAUBIIME CEJIIM COMPOBOXKJIABIINE
JUBHEBBIMHU JIOKISIMH OXBAaTHIBAIONIVMMH B HAIMPABICHUU
paBHUHA - HU3KOTOpbe. DTH CEJHU MO CPABHEHHUIO C MEPBOM
rpymmoit Oosiee MomIHBIE. .XOTS 3/IeCh TOKE HHTCHCHBHOCTB
JMUBHA JIOCTUTAeT 3 MM/MHH., MOIIHBIC CEI HE HaOIo-
JAIOTCSI. DTO OOBACHAETCS TEM ,9TO BBITIABIINE JIMBHEBBIC
JIO’KIU 32 KOPOTKHUIl CPOK M Ha MaJIOM TEPPUTOPUM B peKax
TPaHCIIOPTUPYIOTCSI.

3. Brimazienne TUBHEBBIX JOXKIEH, OXBATHIBAIOIIUX TEP-
PHUTOPHH OT PaBHHUHEI IO CPEIHETOPBIO. DTH CENH, B OTIMINE
OT TPESKHUX TPYNI CPABHUTENBHO MOIIHEIE, xXapak-
TEPU3YIOTCS OONBIIUMH WHTEIPAIIEHBIMU BEJIMYMHAMHE BBITIA-
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BUIMX JIMBHEBBIX NOXICH. YKa3aHHbIE CElM C HaHECEHHEM
60JIBIIIOTO yIepOa OTINYAIOTCS OT NMPEXHUX TPYIIIL.

4. BrimajeHue JMBHEBBIX JOXKICH Ha TEPPUTOPUU B
HalpaBJeHUH OT PaBHUHBI NO BHICOKOTOpBI0.JTa TpyIma
cenen OT IMpPEANOCIEOHEN OTINYaeTCs CPAaBHUTEIbHOMN
MOIITHOCTBIO.

5.Brimasenne JMBHEBBIX MOAEH HAYMHAETCS C  BBICO-
KOTOPBHOW dYacTH peyHoro OacceiiHa. DTta Tpymm — OT
MIPEABIIYIOMEH OTIMYAeTCsI BBIHOCOM OOJIBIIOTO KOINYECTBa
HaHOCOB. [IpH 3TOM TUIOmAAb TEPPUTOPHH peUHOTO OacceifHa
OT BBICOKOTOPBSI /IO CEHErophsi MOJHOCTIO cMbIBaeTcs. [1pu
TaKMX CEJIsIX, €CIM WHTEHCUBHOCTB JINBHEBBIX JOXKIEH coc-
TaBUT 3 MM/MHUH., TO B 0OacceifHax pek 00beM BOABI OyaeT
TPaHCIIOPTHPOBAThCS HIXKE. B 3TOM ciyyae Ha pekax Oynaer
TPaHCIIOPTUPOBATHCSI HIDKE- HPUBHICHHBIH 00BEM BOJIBI
p-Maspimuaii - 5 760 000 M3, p-banakenuaii -8 820 000 M,
p.Tamauaii -8 154 000 m°, p.Myxaxuait - 22 410 000 m°,
p.Kypmykuaii - 9 954 000 m>, Arpuuaii - 6:1u3 yerbe - 108 594
000 M* , p.Jlamuparapanuait - 7 560 000 m°, p.I'eordaii - 88
794 000 >, p.I'upnumanuait - 21 114 000 M. [Ipu oauna-
KOBOH TPOAOJDKUTEIBHOCTH W MHTCHCHBHOCTH M3 JIPYTHX
pexk OyayT TpaHCIOPTHPOBATH pa3Hble OOBEMBI BOJBI
(Tabnuma).

6.Ceny, co3aronpecs: JIMBHEBBIMH JJOKISIMH OT BBICO-
KOTOpbsl 10 HU3KOTOPbs. MOILIHOCTh M pa3pylIeHHE TaKuX
celed  BbINE, 4YeM  mATas  rpymma.  Teppurtopus
XapakTepu3yeTcss OOJBIION IPO3MOHHON CHOCOOHOCTBIO W3-
3a MHTETPaNbHBIX 00BeMOB ceneil. Takume cemm HMeErOT
OOJBIIYI0 MOTEHIMAIBHYIO 3HEprui0. B 3To#l rpymme,ecnn
WHTEHCHBHOCTh JIMBHA 3 MM/MHH. ,a TPOAODKUTEIBHOCTD,
JIO 2 4YacoB , TO TOTZa TPAaHCIIOPTHPOBKA CEJIM B Pa3HBIX
pekax Oyxmer Hmkecnemyromas : p. Maseimuait - 11 520 000
M>, p.Kypmykuaii - 19 908 000 m°, p.Arpuuaii - 217 188 000
M°, p. Tukarneraaii p. 14 400 000 m°, p.Jlamupanapanuaii - 15
120 000 w3, p.Teiiuait - 177 588 000 m® u p. upaumaryaii -
33372 000 m® (Tabmuua ).

Tabmuma OOBEMBI BOJBI IPH PA3HBIX HHTEHCHBHOCTSIX
BBIMIAJICHHUST aTMOC(EPHBIX OCAJKOB Ha pPeKax I0)KHOTO
cknoHa bonsmoro Kaekasza

JIi JIOMKIM C MHT )cThio 1,2,3 MM/MUH

g E 00BeM, o6bem 3a 30 MUHYT, obbeM 3a 60 MuHYT,
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Masbimuaii-Masbim
2880
960
1920 3840
Banakenaii-banaken
4380 8760
1460 2940
2922 5820
Katexuaii-T'aGu3znapa
7080 14160
2367 4740
4722 9420
Tanauaii-3aratana
4080 8160
1359 2718
2718 5436
Myxaxuaii-Myxax
11202 22404
3735 7440
7470 14940
Kypmyxuaii-Fancy
4980 9960
1659 3318
3318 6636
Kypmyxuaii-Cappidann
2025 4050
675 1350
1350 2700

172870
5760
11520

F 96 96 192
f132 32 64 96
f, 64 64 128 192

8640
2880
5766

5260
1920
3840

11520
3840
7680

146 292
48,7 49 98
£, 97,4 97 194

438
147
291

13140
2410
8730

8760
2940
5820

17520
5880
11640

26280
8820
17460

42480
14220
28260

236
f.78,7 79
157

472
158
314

708
237
471

21240
7110
14130

14160
4740
9420

28320
9480
18840

136 272
1453 45 91
1, 90,6 91 181

408
136
273

12240
4077
8154

8160
2718
5436

16320
5436
10872

24480
8154
16308

373
124
249

746
248
498

1119
372
747

33606
11205
22410

22404
7470
14940

44808
14940
29880

67212
22410
44820

F 166 166
1553 55
f,110,6 111

322
111
221

498
166
332

14940
4977
9954

9960
3318
6636

19920
6636
13272

29880
9954
19908

8100
2700
5400

12150
4050
8100

F675 675 135 202
f122,5 22 45 68
f,45,0 45 90 135

6075
2025
4050

4050
1350
2700




Fyaol dgbydbgdol 3Gmabmbgdo, dodmgs ©s boobgobdm Jo@memyos;
Water resources forecast, management and engineering hydrology;
IIporHos, ynpasieHue BOJAHBIMU PECYPCAMH U UH)KEHEPHAst THAPOJIOTHSI.

7.Co3naroime celid JTUBHEBBIC JOXKIU OT BBICOKOTOPBS

JI0 PaBHUHBIL. JTHU CENU CHJIBHO OTJIMYAIOTCS OT BCEX BHI-

HICYKa3aHHBIX KaTacTpouyeckuMu ocoOeHHOCTsIMH. [Ipu

9THX CENSIX C WHTCHCUBHOCTBIO JIUBHSI 3 MM/MHUH. U MPOJIO-

JDKUTEIBHOCTIO 2 Yaca Ha XapaKTEpHBIX peKax IOJKHBI

MPOXOINTH HIKECIICTYIONHE ceJeBble 00beMbl p. Ma3piMuait

- 17 200 000 M°, p.Bamakenuaii - 26 280 000 m°, p.Tanaqai -

24 480 000 M°, p.Myxaxuaii - 67 212 000 M, p.Kypmykuaif -

29 880 000 m°, p.Arpmuaii - 325 800 000 m°, p.Jla-

Mupanapan4aii - 22 680 000 m°, p. Teituaii - 266 400 000 M.

AHamu3  kimaccM(UKAlMU  TIOKa3bIBaeT, YTO  MPH

OJMHAKOBBIX WHTEHCUBHOCTU M IIPOJOJIKUATEIBHOCTU

JIMBHEBBIX JOKJIEW B Pa3HbIX YacTAX PEK,a TakKe pa3HbIX

peKax NpoxXoAsT HEOJAUHAKOBhBIE CeJeBble 00BEMbI
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The analysis show that though the downpours fall in equal intensity
in the same time the capacity of torrents formed in different river
basins are not equal.

It was defined that the torrents caused by downpours that happened
from high mountainous towards in front mountainous and plain terri-
tory surrounding the whole basin are catastrophic
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HUccnenoBaHusl 1MOKA3bIBAIOT, YTO INIPH OJMHAKOBBIX  BBINAJICHHSIX
WHTEHCUBHBIX JIMBHEBBIX NOXKIEH B pa3sHbIX BEIUUMHAX PEUHBIX
OacceliHOB 00pa3yrOTCs pa3lIuiHbIC CEIEeBbIe 00bEMBI.

OmpeneneHo, 4To MpH BBIMAJEHUH JUBHEBBIX NOXKAEH Ha pekax B
HaMpaBIeHUH OT BBICOKOTOPhS JI0 KOHYCa BBIHOCA B IIOCIEIHEM
00pa3yroTcs KaTacTpOpHIECKIE CENN.

H.A.berammmsunu, T.H.I{uanaaze, B.11.1{omas,
K.A.Jlamaypu, H.H.beranumsunu, H.T.I{unnanze
WuctutyT 'nnpomereoposoruu I'py3uHckoro TeXHMUECKOTro
YHuBepcurera

YK 551.49
HUCCIIEJOBAHUE INIOJB3EMHOI'O CTOKA PEK 1
OIIEHKA 3AITACOB I'PYHTOBBIX BO/l B I'PY3UHN

Beenenne

HccnenoBaHne MOBEPXHOCTHOTO M TOJA3EMHOTO CTOKA
PEK, UX B3aMMOCBA3U U BSaHMOHeﬁCTBHﬂ SABJIACTCA BECbMa
AKTYaJIbHbIM U MMCECT BAXKHOC 3HAUCHUC IJId PCHICHHUA psaaa
TEOPETHUYECKUX W MPUKIATHBIX 33134 B 00JIACTH THAPOIIOTHH,
THIPOTEOJIOTHH, TEOJNIOTHH, Teo(pn3nkn u reoxuMun. B dac-
THOCTH, OT YCHEUIHOTO M3YYCHHMs MOJ3EMHOTO MHUTAaHMA PEK,
ycI0BUH (POPMHUPOBAHMS OA3EMHOTO CTOKA, €T0 TUHAMHUKH 1
peXUMa, BHYTPUTOJJOBOTO PACIIPEAEICHHs, 3aBUCHUT JaIbHEH-
1ee pa3BUTHE METOJOB MOHUTOPHHTA M IIPOTHO3a PEYHOTO
CTOKa, OI[EHKH MPOTHO3a BOAHBIX PECypCcOB BceX BUAOB. Pe-
HICHUEC YKa3aHHBIX HCCJIICAOBATCIBCKUX U HAYUYHO-TCXHHUYECC-
KHX 3a]lad MOXET 00eCNevYnTh YCTOMYMBOE PA3BUTHE COIIU-
IbHO-9KOHOMHUYECKON C(hepbl CTPaHbL: CIIOCOOCTBOBATH KOM-
IUIEKCHOMY HCIIOJIb30BAaHUI0O WM OXPaHE BOJHBIX PECYPCOB;
YIIpaBJCHUIO NOBEPXHOCTHHBIM U IMOJA3EMHBIM CTOKOM; TH-
JPOSHEPTeTHYECKOMY ITPOEKTUPOBAHUIO; CEITbCKOXO3IHCTBEH-
HOMY OpOIICHHUIO; BOJIOCHA0KEHHIO HACENICHHS, U B IIEJIOM
BOJI000ECTICUEHHIO PA3IMIHBIX OTPACIIEi SKOHOMHUKH.

I'pysuss  Gorata pecypcaMH  TOBEpXHOCTHBIX U
MOJ3eMHBIX BOJ. [IpakTnuecku Bce XO3sIHCTBEHHO-TIMTHEBOE
BOJIOCHAOXKEHUE PECIyOJIMKH OCHOBAaHO Ha WCIOJIb30BAaHUHU
MOJA3CMHBIX BOJI.

Kaxk HU3BCCTHO, BCE€ BHUAbI IMOA3EMHBIX BOJ YCJIOBHO
pa3femsIoT Ha BO30OHOBISEMBIE (IMHAMHUYECKHE) M BEKOBBIC
(cratmueckue). [lmHaMudYecKkne MOA3EMHBIE BOJBI CyIIIEC-
TBYIOT B 30HE aKTMBHOIO BOJOOOMEHa, MOSBISIIOTCS Ha
36MHOIl TIOBEpXHOCTH B BHJE BPEMEHHO WM IIOCTOSHHO
JISWCTBYIOINX POJHHUKOB, APECHUPYIOTCS B OacceifHax pek, U B
KOHEYHOM HTOTe, IPEACTAaBISAIOT cOOOW YCTOWYMBYIO YacTh
croka pek. Ha wnx ¢dopmupoBaHne OKa3bIBAalOT BIIMSHHE
KIIMMAaT, penbed, CTPYKTypHBIE I'€OJIOTHYECKHE M THAPOreo-
norndeckue (pakTophl. B ycioBusaX rio6aabHOTO NOTETUICHHS,
KOrZJa MOI'yT HMMETh MECTO HEOAHOPOJHBIE II0 TEPPUTOPHUHU
U3MCHCHHA KIMMATUYCCKUX XapaKTCPUCTHUK pPaTAAIMOHHBIX
IIOTOKOB, TEMIICpATyp BO3JyXa H IOYBBI, OCAAKOB, BETpa,
BIMSIIOIINX HA TPONECCHl HCHApeHHs, WHOMIbTPAIIH,
9BAllOTPAHCIHMpPAIMK,  CJIEAyeT  OXHIaTh  BO3JeiicTBHE
MN3MCHCHH KJIMMAaTa Ha HOBerHOCTHBIﬁ )51 HOHSCMHBIﬁ CTOK
PEK H, CIIeZ0BaTENbHO, HA BOJHBIC PECYPCHI B LIEJIOM.

B Hacrosimiel cTathe NpEeJMETOM HCCIEIOBAHHUS SIBIIS-
I0TCSI [TIOYBO-TPYHTOBBIE BOZIBI B 30HE aKTHBHOT'O BOZOOOMEHa,
(opMHpOBaHME MNOA3EMHOIO CTOKAa PEK, OLEHKa PECypcoB
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MOJ3EMHBIX BOJI, MOJBEPXKEHHBIX BO3JACHCTBHUIO KIUMaTa M
€ro U3MEHEHUH.

OcHHUBBI pacyeTa NMOA3eMHOT0 CTOKA, OLIEHKH 3a1acoB
N0YBO-TPYHTOBBIX BOJI

IoxzemMHBIC BOXBI SBISIOTCS OOHUM M3 HUCTOYHHKOB ITH-
TaHUs PeK, 03ep, OOJOT, 3amac KOTOPHIX, KaK MPaBHiIo, OIpe-
nenseTcs pacaieHeHneM ruzaporpacda pexu [1-9]. Ipu stom
MOJYYeHBI pa3Hble OIEeHKH 3Toro 3amaca[l,8]. OmHako cywm-
MapHasl ero BeJIWYMHA JJIs BCEX KOHTHHEHTOB HE MPEBBINIACT
35% ot obmiero oobema cToka pek[7]. B manbHeiiem 0630p
OLICHOK YCIJIOBUIT (hOPMHUPOBaHUS [MOJI3EMHOTO IIUTAHUS PEK Ha
Tepputopuu ['py3un fqaetcs ¢ mpUBICYCHHEM KO3 duireHTa
MOA3EMHOT'0 MUTaHKs, PABHOT'O

K =%=100%, 1)
Gp

rae Qq-moazeMHbIH, a Qp — obmuii peunoit crok. Koaddurm-
€HT yKa3bIBaeT Ha JOJII0 y4acTHs MOJ3EMHOI0 CTOKa B 00IIeM
CTOKE PEeK U XapaKTepu3yeT CTENeHb B3aMMOCBSI3U IOBEPX-
HOCTHBIX W TMOJ3eMHBIX BojA. OH paccuuThIBaeTCS A TEX
OacceilHOB W paifoHOB, T/Ie MMOJ3EMHBIA CTOK (hOPMHUPYETCs
JPEHUPOBAHUEM BOJOHOCHBIX TOPH30HTOB PEKAMH.

B ycmoBuax ['py3um OnaronpusTHEIMH — YCIOBHSAMHU
(hopMupOBaHMS OJ3EMHOTO MUTAHUSA OTIMYAIOTCS OacCeHHBI
pek 3ananHoro u llentpansHoro Kaskasa. Cormnacho [2,3], B
9THX perumoHax K B ocHOBHOM m3MeHsercs B mpenpenax 20-
40% wu Oomee, 4YTO BO MHOTHX CIy4YasX YyKa3blBaeT Ha
BBICOKYIO CTETEHb BIMSHHSI KapcTa Ha CTOK pek. B Oacceline
p.Kypsr  HambGonbinee  moi3eMHOE — NUTaHHE  MMEIOT
neBoOepexxubie npuToku — Kcanu, Aparsu, Mopu. JJoms ux
noj3eMHoro nuranus qocruraet 30%, a B BepxoBbsix p.benas
Apareu, B YCIOBHUSX TPEIIMHOBATHIX JIaB B TI'€OJOTMYECKON
cTpykType Oacceiina, K=50%. OrpomHas nons MOA3EMHOTO
cToka (Oomee, gem 60%) oTMeyaeTcs B CpeIHEM TEYCHUHU
OacceiiHa p.Anma3aHW, YTO BBI3BAHO OOWIBHBIM ITHUTAHHEM
JIeBOOEPESIKHBIX MPUTOKOB MOJ3eMHBIME BoJlaMu. B mpenenax
BOCTOYHOW 4acTh bombimoro KaBkaza mom3eMHOe MUTaHUE
cocrapinsieT 20-40% peuHoro croka. HeoOXoguMo OTMETHUTH
UCKITIOYUTEIbHO  ONarompusaTHBIE  THIPOTE0JIOTHYECKHE
ycimoBus  J[PKaBaXxeTCKOro  HAropps, TJe  HaJddue
BOJIOHEIIPOHHIIAEMBIX BYJIKaHHUECKUX IOPOJ 00YCIIaBIMBAET
OONBIIYI0 JIONI0 MOJA3EMHOT0 CTOKa B OOIIEM pPEYHOM —
MaKCUMabHOE 3HaueHue koddduuuenta cocrariseT 40-50%.
B 3amagHO# YacTm Haropbs, B OacceifHaxX MPUICPHOMOPCKHIX
peK OIS TOA3EMHOTO IMUTAHWUS OTHOCHUTEIBHO HHU3Kas —
K=25-30%.

Bce 311 o11eHKH 00BHEMOB MOJ3EMHOTO CTOKA MO PEYHBIM
OacceliHaM WM paifloHaM NOJY4YEHbl C IOMOILIBIO COOT-
BETCTBYIOIINX 30HAIBHBIX CBS3€H, CPEAHUX OTHOCHTEIIBHBIX
3HA4YCHHUH MOJ3eMHOTO CTOKAa M JAHHBIX O BOJHBIX pecypcax
OTIENBHBIX PEYHBIX 0acceifHOB, B OCHOBY KOTOPBIX
MIOJIOXKEHBI PE3yNIbTaThl BOIHOOAIAHCOBBIX PACYETOB, a TAKXKE
pacuieHeHne THAPOrpadoB pex.

Kak wm3BecTHO, mNpUMEHEHHE MeTOAa pPaCWICHEHUS
rugporpada CONPSDKEHO C ONpPENeSICHHBIMH YCIOBHOCTSIMH
IPU TIPOBEECHUH KPHBBIX, OTACISIOMINX 00BEMBI CHETOBOTO,
JIOKJIEBOTO, JIEAHUKOBOrO M moj3eMHoro nuraHus. CyObek-
TUBHOCTb  pAacwICHEHWs  IPUBOJUT K  IOTPEUIHOCTH,
jJocruratoment  15-20%[1]. K aroli mnorpemsoctd MOryT
JN00aBUTBCS W JIpyrue, HAIpUMEp, CBS3aHHBIE C BBIOOPOM
ruaporpada CpemHero roja. ITOT OTOOpP MPOBOAAT IyTEM
CpaBHEHHS HOPM CTOKa pekd. [Ipm 3TOM MOXeT BO3HUKHYTH
MOTPEIIHOCTh, TpeBbImatomas 5-7%. B koHewyHOM wmToTe
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CyMMapHasi IOTPEIIHOCTh MOXET COCTaBUTh BEJIMUMHY 25-
30%. IlosTOMy, YTOOBI YCTPaHUTH YKa3aHHBIC HEIOCTATKU
aHanu3a MW K30ekaTh STHX MOTPENIHOCTEH, MpHMEM, YTO
€CTECTBEHHBIE PECypChl MOJ3EMHOI0 CTOKAa COOTBETCTBYIOT
3HAQYEHUI0O MUHUMAJIBHOTO CPEIHEMECSIHOTO CTOKA 3MMHETO
nepuona. Kak mpasmno, 3To Mecsnpl nekabpb, SHBApb,
(eBpans. B HEKOTOPBIX CiTydasix MUHHMAJIbHBIN CTOK MOXET
ObITh OTMEYEH B MapTe, HANpUMEp, AT BBICOKOTOPHBIX
OacceifHOB, a Takke B HOSIOpe — B OacceifHaX peK HU3KHX 30H.
Manblif CTOK JEeTHEH MEXEHH MOXET ObITh BBEI3BaH
MHTEHCHBHBIM 3200pOM BOJIbI Ha OpoIIeHue. TakiuM o0pazom,
B JIJaHHOW paboTe MOA3EMHBIN CTOK BBIJENECH IO Pacxojam
3MMHHX MECSIEB — 9TO, KaK NPaBUIIO, AeKaOpb WM SHBAPb, B
OTAENBHBIX ciydasx — ¢espans. Ilpm Takom moxxone
MUHUMAJbHBIA CTOK, KaK XapaKTepPUCTHUKA IOJ3€MHOTO
IUTaHWA, BO BCEX BapHaHTax JOJDKCH ObITh MEHBIIE
BEJIMYMHBI, MTOJTYYEHHOH IpM pacwieHeHuH ruaporpada. B
Tabm.1 maercs cpaBHEHHE BENIMYMH IIOA3EMHOTO CTOKa,
pacCUNTaHHBIX YKa3aHHBIMH METOJAMH [UIl JAEBATH 30H,
ONpEJENICHHBIX paloHUpOBaHUEM Tepputopuu ['pysuu [9].

Tabnuma 1. PesynpTaTel OLCHOK 3alacoB  ITOJ3EMHOTO
(rpyHTOBOrO) CTOKa Qpf M°/C, PACCUMTAHHBIX PACUICHEHHEM
ruaporpada ¥ Mo MHHUMaJbHOMY CPEIHEMECTYHOMY CTOKY
3HMHETO Iepuosa

Homepa 30H, ompeneneHHBIX pallOHUpPOBaHUEM
HasBanue
MeToza teppuropun I'py3un [9]
1 2 3 4 5 6 7 8 9
Pacunenenue
0 [ep! ] [ o~ — 0 0, S
runporpada ~ o) S N= < - < S I
[2] N N N < o <t o v o
Ilo muHUMa-
JIHOMY CTO-
o ||l |lo|lw|a || v|a
Ky S3HMHHX [ o2 | & | = | & S A o = ~
MecsIIeB I3a} o A o <t A o
=)
PasHoCTb = lale | )|« 2| X e |
in o0 S | = =~ 8 < = w
A < | = n
% P I e s - I
«@ “«@ — & N n i =) in
Kak BuIHO W3 CpaBHEHUs pe3yJIbTaTOB pacieTOB, B
HEKOTOpBIX  ClIydasX  BEIWYMHA  IIOA3€EMHOIO  CTOKA,

NOJIyYeHHasl TIPU pacwieHeHUH ruaporpada, NelcTBUTENBHO
IpeBbINIaeT 3HAYCHHE MUHUMAJIBHOTO CTOKa, mpudyeM Ha 20-
30%. OpnHako, B OOJIBLIMHCTBE Clly4aeB TpeOyeMoe yCloBHE
HapymieHo (uias mectd 30H - NeNel,2,6-9). Hampumep, mis
30HBI Nel (rOXHBIM CKJIOH 3amagHoW Yactu bosbmioro
KaBkaza) BeqMYMHA IOJ3EMHOTO CTOKA MEHBIIE 3HAYEHUS
MHUHUMAJBHOTO CTOKa 3MMHero nepuopa mnoutd Ha 40%.
OpnHako, ycpenHsis pe3yabTaThl OLEHOK JUIs BCeH TEpPUTOPUU
I'py3un, npuxoauM NpUMEPHO K OJUHAKOBBIM 3HAUEHUSIM —
pasHOCTH cocTaBiieT 2%.

Oco0eHHOCTH TEPPUTOPHAJIBLHOTO PacnpeaeaeHust
TO/I3¢MHBIX BOJ

B ormmume ot pabot [2,4], B Tabn.2 qaHBl pe3yibTaThl
HOBOTO paiioHupoBaHus Teppuropuu I'py3un no 15-tu 30Ham
MpUBJIEKas K 3TOMY: 3HaYCHHS MHOTOJICTHETO MUHUMAIBLHOTO
CPEIHEMECSIYHOTO CTOKa pEeK 3HMMHEro Iepuoja (3amac
TpyHTOBBIX BOJ Qr,); MHOTOJETHETO CPEIHEro 3HAYCHHUS
TOJIOBOTO CTOKa peK; BENMYHHY KOIPQPHUIIHMEHTA MOA3EMHOTO
mutanus K, yCpemHEHHOro 1O BCEM CTBOpaM  pEK,
MOTIA/IAI0IMX B JaHHYI0 30HY. EcrtecTBeHHO, 0TOOp 30H
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OCYIICCTBIICH  MPHHMMAas  BO  BHUMAaHHUE  NPHUMEPHO
OJIMHAKOBEIC (DU3UKO-reorpauuecKue YCJIOBUS, a TaKKe
CXOXKHE YCJIOBUS (OPMHPOBAaHHS CTOKA W THTAaHUS peEK.
IMoatomy, 3HaueHus KO3(Q(UIMCHTA MOJ3EMHOTO MUTAHUS
PEK B Ka)KIOH 30HE JOBONBHO OK3KK K IPYT APYTY.

Kak Buano u3 gaHHBIX Tabn.2, HanbOojee BBICOKHE 3HA-
yeHns1, K03 UIIeHTa TOA36MHOTO MMUTAHUS XapaKTePU3YIOT
Oacceitapl pex IlapaBanm (pation Camirxe-/[>kaBaxeTn) u
Kuwms-Xpamu. 3neck 3amachl MOA3EMHBIX BOJI COCTABIIIOT OT
52 1o 67%, uTo 00BACHSAETCA BechbMa ONaronpUsATHBIMHU TH-
POTCONOTHYCCKIUMH ~ YCIOBUSIME  J[PKaBaXETCKOT'O HArophsl.
BonpmMu 3amacaMu MOA3EMHBIX BOJ XapakTepusyroTcs Ko-
XHUJICKash HU3MEHHOCTbh, MPHYCPHOMOPCKHE paiioHbl AOXa3uu
u Amxapun (HWKHSAS 4acTh OacceiiHoB pek Cyrca-Uaksuc-
ukaimu) — K=58-64%. Takoe mono>keHue 3/1eCh BBHI3BAHO BBI-

Jannple Ta0n.2 MO3BOJISIOT BBHINOJHUTH ITOCTPOCHUE
3aBUCHMOCTEH KOI((HUIMEHTa TOJ3EMHOr0 IUTAaHUS OT
BBICOTHI ~ HIDKHEM  IpaHHUIBI  30H  TEPPUTOPHATIBHOTO
pacripeserneHus 3amnacoB rpyHTOBBIX Boj. Ha puc. 1(a) sra
3aBUCUMOCTB AJIs1 Beel Tepputopuu ['pysun

K=-0,017H+70,85

npeAcTaBieHa B BuAe mnpsmoil, rae H — BblcoTa HuxHEH
rpaHuIbl 30HB B MeTpax. Koadduuuent xoppensmamm r=0,83.
OkcTpanonsinus rpaduka Uit OONBIIMX BBICOT MPHBOIAT K
HYJIEBOMY 3HAUEHMIO 3alacoB TI'PYHTOBBIX BOJ Ha BBICOTE
HIDKHEW rpaHunbl kpuocdeps! B yenosusix bonbmoro Kaskasa
nopsiaka 4000M. MakcuMansHOe 3HaUeHHE KOd(duLl

COKHM CTOSHHEM TPYHTOBBIX BOJ, HAJMYUEM CHUCTEMBI OOJOT = (a) K=-0.017H + 70.85
<. RZ=0.683;r=0.83
Komxuner, orpomusiM BiusiHHEM o3epa [lameoctomu. O6pa- % gE 100 .
o v =)
IIaeT BHIMAaHHE Takke OONBINION MOA3eMHBIN CTOK pek J[3u- £ ‘§ E . w *\% .
pyna-Ksupuna (K=54%).CpaBHUTENbHO HH3KHE MOKA3aTEIH 83 g M
3alacoB TPYHTOBBIX BOJ XapakTepusyroT Bepxioro Caane- §§ § 0
tuto — K=23% u ceBepHble cknoHbl LienTpansroro bonsmoro - 0 500 1000 1500 2000 2500 3000 3500 4000
KaBxkaza (K336€I‘I/I, TyHIeTI/I, XechpeTH) - K=32%. BbICOTbI HUXHEI rPaHuLbl 30H TEPPUTOPUANbHOTO pacnpeseneHus
Qrp, m
Tabnuna 2. 3oHUpOBaHHE TeppuTopuu ['py3un MO 3amacam
K =-0,025H+ 1042
TPYHTOBBIX BO, 5 . :
Py a 5 (©) R*=0,890:1=0.94
~ L= E p.Pronn - c. Anmaza
= | E: I N ——
53 S E g5 %0 M
Tz ] g =B Y]
8 £ 5~ ) g 0
2 Haszanue 30Hb1 ol 2R 2 % < z 500 1000 1500 2000 2500 3000
= = Q
S g i § boa CpenHiie BBICOTEI BOZOCG0PA COOTBETCTBY FOLIHX THIP OMOTHISCKHK
fg 5, 2 e [OCTOR, M
<
R S
Bepxusis uacTs 6acceifHOB pek (B) K=-0,020H + 83.08
! b3b166 11 Kostopn 1690-2260 345 5 p-Kypa- r.TommcH R2=0,946; r=0.97
2 Bepxusist CBanetust 2030-2790 23,1 E 100
3 Bepxuss yacts 6acceitHOB pek 1670-2660 35,3 g 50 ey
IIxenucikanu u Puonu e
o
4 Mruynetu 1780-2620 | 4273 g ¢
£ 1000 1500 2000 2500 3000
5 Kas6ern, ITupukura Xepcypern, 2000-2800 315 =
ropuas Tymern g CpesHWe BbICOTbl BOAOCBOPACcoOTBETCTBY IOLUX TMAPONOTUYECKMX....
1
6 IIpearopes YepHoMopckoro 950-1700 57.9
nobepexbs AOXasun
KOJ’IXI/I[[CK&?I HU3MCHHOCTH U
7 pATeTaioNHe K Hell IpETopHA 860-1800 60,3 Puc.1.(a) 3aBHCHMOCTD CpeaHero 3HAYCHMUSI
8 KBupuia-J[3upy/IbCKHil MACCHB 960-1320 58,7 k03 duilMeHTa TOA3EMHOTO MUTAHUS OT BBICOTHI HUKHEH
9 Kapranunckas paBHUHA H 1120-1800 452 TpaHulbl 30H TEPPUTOPUAIILHOIO pacIpesesieHus] 3aracoB
[PHUJICTAIOMIE PEATOpbA rpyHTOBBIX BOA; (60) m (B) — Tpadukm 3aBHCHMOCTH
Kaxeru (bacceiinbl pex Hopu- o
10 Anasar) 900-2200 48,8 Koaq)(bHuHeHTa MOJI3¢EMHOI'0 TIMTaHHUsI OT CpPEJHEH BbICOTHI
UepHOMOPCKOE M0Gepekbe, HIDKHS BoocOOpa THAPOJOTHYSCKHX IIOCTOB, COOTBETCTBEHHO B
11 qacTs Gacceiinos pex Cymca- 880-1600 63,7 Gacceilinax pexk Puonu-c.Anmnana u Kypa — r.Tounmcu.
Yaksrcukaim OTtaenpHO 111 OCHOBHBIX pek 3amagHod u BocTouHoi
12 baceeiin pexu Ampxapucuicam 1470-1700 438 I'pysun — p.Puonu - c.Ammana u p.Kypa - r.TOumucu
Bepxuss yacts 6acceiina p.Kypa -
13 Axaxe-BopKoMCKoe YIemse 1520-2040 375 BBIIIOJIHEHO IIOCTPOCHHE rpaduKoB 3aBUCUMOCTHU
Camrixe-JlKaBaxeTcKkoe ko3¢ unuenta mnomzemHoro mnuraHua K% or cpenHein
14 IIIOCKOrOphe 2100-2470 67,3 BBICOTBI BOJIOCOOpa COOTBETCTBYIONIUX THAPOJIOTHYECKUX
15 baccenn pekn Kuns-Xpamn 1070-2050 52,2 mocToB (3ambIKarommx ctBopoB). Ha puc. 1(6) u(B) mans! 3tn
rpa@uku, KOTOpBIE TaKXKe TMPEICTABICHBI  JUHEHHOU
OTH [aHHBIE HECKOJIbKO OTJIMYAIOTCd OT  OLEHOK
3aBUCHMOCTBIO:

NpuBEIEHHBIX B 0030pe, yrounss nx.CoryacHo Tabm.2 s
BCeH TeppUTOpHH ['py3uM HO0JISI MOJI3EMHBIX BOJX B T'OJIOBOM
CTOKE BCEX peK cocTaBiseT 46,8%.

Oco0eHHOCTH N3MEeHEeHHs TOA3EMHOI0 CTOKA C BBHICOTOM
MECTHOCTH
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p.Puonn — c.Anmana K=-0,025H+104,2 (r=0,94),

p-Kypa — r.Toumcu K=-0,020H+83,08 (r=0,97).
[MonBoxs WTOrM pPE3yNIBTATOB HCCIECIOBAHHS TEPPHUTO-
PHAIBHOTO PACMPEACICHUSI TPYHTOBBIX BOJ U 3aBHCHMOCTH
MOJ3EMHOI'0 CTOKa OT BBICOTHI MECTHOCTH, MOXHO YTOYHHUTH
o01IKe 3anachl FPYHTOBBIX BOJ IS BCelt Tepputopuu [ py3um:
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Q,, = KQ=0.468-65 51" = 30,65k,

rie Q=65,5 kM® OpeacTaBIAIOT COGOH pecypehl MOBEPX-
HOCTHBIX BOJ CTpaHsI [3].

Takum o00pa3om, 3amacel TPYHTOBBIX BOA B [py3um
3aHMMAIOT BTOPOE MECTO IOCIE PECypcoB MOBEPXHOCTHBIX
13013[ Y OHM COIMOCTAaBHMEI C 3amacamMu seanukosbix BoJ (30,13
KM®).

JAuHaMuKa noa3eMHOro croka pex I'pysumn

Ha ocHOBe MaHHBIX THAPOJIOTHYECKUX CIIPABOYHHKOB
paccuuTaHbl M CHCTEMaTU3MPOBAaHBl BEJIUYUHBI CpeJHe-
rOZOBBIX 3HAUCHHMH CTOKa pek Q M/c, a Takke CpeHe-
TOJIOBBIX XapaKTEepPUCTHK MOA3€MHOT0 CTOKa — 3alacoB
IPYHTOBEIX BOA Qyp m/c s 21 peKu U 26 TUAPOIOrHIECKHX
MOCTOB 3a pa3jIM4HbIC MEPUOJbl HAOIIOJNCHUH, HayWHas C
1935 roga no 1960, 1970, 1975 u 1980 roasl. Ty napameTpbl
BHeceHb! B Ta0n.3. [lo HUM MOXHO CyAWTh O AWHAMUKE
MOBEPXHOCTHOTO W IIOJ3EMHOTO CTOKa pek ['pys3um.
Vepennenue 3a 30-45  neTHHE HepUOAbI BPEMEHH CIIIAXH-
BAIOT KOJICOAaHMS KIMMAaTHYECKHX HOPM YKa3aHHBIX Xapak-
TEPUCTHK, KOTOPBIE MPAKTHIECKH HE MEHA0TcA. Pa3zHOCTh
Mexay Humu mnpumepHo Ha 20-30% MeHbIIe CpeaHHX
KBaJPaTHUECKUX OTKJIOHEHUH COOTBETCTBYIOIIUX PsI0B
HaOmronenuit. Hampumep, mis p.Komopu — c.Jlata ctok 3a
yKa3aHHble TepHOAbl BpeMeHu paBeH 87,8, 87,2, 87,6,
90,1m%/c, Py CPEAHEM KBaJpaTHUYECKOM OTKJIOHEHHH,
paBHoM 11,7%, mOBEPXHOCTHBIH CTOK (DaKTUYECKH HE
M3MEHEH — MaKCHMaJIbHas IOTPEUIHOCTh COCTaBIISICT BCETO
b 2%. [oa3eMHbIN CTOK B 3TH K€ BPEMEHHbBIE HHTEPBAJIBI
pasen 30,3, 31,1, 30,2 u 30,7 M3/C, MaKCHMAaJIbHOE
OTKJIOHEHHE He TpeBbIIIaeT 1% OT yCpeIHEeHHOH HOPMBEL.
AHanorn4Hasi CUTyals OTMEUeHa /Il BCEX PEK U CTBOPOB.
Takoe e TmoJoKeHHe HaOmogaercs sl  CyMMapHbBIX
xapakrepucTtuk. s 10 pex 3amamHoi I'py3um cymmapHBIN
MOBEPXHOCTHBIN CTOK paBeH 590-600 m*/c, 3amac IPYHTOBBIX
Box — 210-220 w™m%c. Jlms pex Bocrounoii [I'pysun
aHATIOTMYHBIEe IapaMeTpsl paBHbI 315-320 M/c u 135-140 M/c
cooTBeTcTBeHHO. OOBEIMHEHHBIE TIOKa3aTenu Uil Bcei
Tepputopuu ['py3un paBHBI: TOBepXHOCTHEIH cTok — 900-920
M°/C 1 3a1achl IPYHTOBBIX BOJ — 345-360 M%/c

CBs3b r0J1I0BOI0 CTOKA PeEK € 3amacaMm rpyHTOBBIX BOJI

3aBUCUMOCTh XapaKTEPUCTUK MOBEPXHOCTHOTO M TMOJI3€e-
MHOTO CTOKa, KOTOpasi MOXKET OBITh HCIONh30BaHA U B TPOT-
HO3HBIX IENSIX, UccienoBana A pek bemas Aparsu —c.Ilaca-
Haypu, YepHast AparBu — y ycths u IlmaBckas Aparsm —c.
Marapockapu. nutammux KHHBaJIbCKOE BOJOXPAHUIIUIIE
(Bocrounas ['py3ust). OHO KOMIUIEKCHOTO Ha3HAYCHHS — BOJIBI
BOJIOXPAHWINIIA WCIIONB3YIOTCS JUI BBIPAOOTKU 3JIEKTPO-
SHEpPIrud, BOJOCHAOXKEHHS HACEICHUS W BOAOOOCCIICUCHUS
pana oTpacieil SKOHOMHUKHU, OPOLIEHHS CEbCKOXO3SIMCTBEeH-
HBIX YroJuH.

Ha pwuc.2 mnpeacraBieHa SMIMPUKO-CTATUCTHUECKAS
CBS3b TOJOBOTO TPHUTOKAa BOABI B  BOAOXPaHWIHIIE
(cyMMapHbBI{ TOJOBOH CTOK) ¢ OOIIMMHM 3ariacaMu TPYHTOBBIX
BOJ YKa3aHHBIX TPEX PEeK. YPaBHEHHE PETPECCHU IMOIYICHO
Ha OCHOBE €XeTroAHbIX MaHHBIX ¢ 1939 mo 1990 romsl. OHO
HUMEET BUJL

Q = 3.616Q,, — 0,574,

npu HopMax (@ = 41,1 u ﬁ= 11,5 M%c, cpenmexsazmpa-
TUYCCKHX OTKJIOHEHUSIX PSNOB Oy = 181 m qup:3,7 MB/C,

koddpunmenre koppemsimu ¥ = 0,74  wu  morpenrHocTH
ypauenns ¢ =+12,2 MYc (oxomo 30%). Amnanoruumas
CBS3b JUIS €XKETOMHBIX AaHHBIX mepuonma 1919-1990 rosw
p.Puonn- c.Anmana (3anamnas ['py3us) mperncraBiieHa Ha
puc.3 Ona umeer Bua Q = 0,727Q, + 77,89 mnpu
HOpMax Q =101.04 Q, =313 M/c,  CpeIHEKBaIpATHYECKHX

OTKJIOHCHHH PSIO0B o, =109 o, =86 M/e, TNl
2p

uuente koppemsiuud T = 0,37 U morpemHocTH ypaBHEHHS
o =+9,0 m%c (oxom10 10%).

Tabmuua 3. /luHamuka romoBoro croka pek [pysunm B
pa3nuyHble Nepruoabl HAaOII0ICHU

_ }gglc(;g;p Tlepuon HaOmoaeHNI

g 1935- | 1935- | 1935- | 1935-
g i 1960 1970 1975 1980
>§ Peka — rtmpono- . !é

é THHMECKUH IOCT : 2 Cpem—xerosuosble pacxosist
= ¢ & Bonbl QM7/c, cpenHue roJoBBIe
& g = 3alachl IPYHTOBBIX BOX —
= E % MO/I3€MHBIH CTOK, QrpM3/c

1 B3bins — c.Jxupxsa 1410 1690 zgg 3?? Z(S)g 2(6)5
P PSP e e N A O R
P PV PP P T T
4 Unrypu —c. Xanmm 2790 2320 ;278 ;382 ;(;80 ;1516
[ o0 [me [ 0 [0 |0
o | rem o | 20| 0 | 25| 75| D[ 76
7 Puonn —c.Annana 2830 1810 §(2)24 ;224 ;214 ;216
G e e Rl P O B I B
R e e - T R -
10 Jlsnpyna —c.llea 1190 880 (2)702 §57; gsgg gégg
s L E vl i
12 | |80 |08 | her | des | 200
o e N R K vl el e
1 | fegpenen s w0 | e |y | s | ma
15 Kypa — c.XeprBucu 4980 2150 :gg :]?75 ?} g :]?;
16| Kypa-cMmame so | 2050 | 20 | 372 | 5TL | T2
17 Kypa —c.Jlukanu 10500 2000 §gé g;? ggg ggg
18 | Kopa-rToumen | 21100 | 1710 | o [ 20|22 2
e o E i T
20 | Commer | 0| w0 |GG | T | 7
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Kuna-Xpamn— 51.1 52.8 519 517
24 Kpacheiit moct 8260 1510 23.7 25.9 249 244
Anasanu - 43.3 43.4 433 43.1
% c.lllakpuanu 2190 1760 19.5 19.5 19.1 189
60.2 62.6 61.7 62.1
26 Anazanu-c.YUnaypa 4530 980 308 303 297 301
Sanazuan Tpysu 5013 | so12 | 5870 | 5996
¥ ‘11+2+4+z7,9++211,1 14180 2114 | 2197 2173 2209
Bocrounas I'pysus 316.3 318.4 3156 3178
I | 18424426 33890 1368 | 1377 | 13623 | 1377
907,6 909.6 902.6 9174
X | Ty 48070 3482 | 3574 | 3535 | 3586
. 10000
& .
80.00 »*
. P -
60.00 - . * .."7_ - - .
40.00 = .’3‘ <
0.00 —
3. Q=3616Q,- 0574
N P . . RE=0.542:1=0 74
20000 ,'., “ + o
0.00

0.0 5.0 10.0 150 20.0 250

Qe M/e

Puc.2. 3aBucumocts o0mero croxka Bonasl B JKHMHBaIBCKOE
BOJIOXPaHWIIAIIEC OT CYMMapHOTO 3araca TPYHTOBEIX BOJ TPeX
pek (CM.TeKkcT).

© 200
=
5150
*
100 ﬁ&w—,—l—
o * Q=0,727Q,,+ 77,89
RZ=0,319;r-0.57
0
0 20 40 60 80
Qrp M3/c

Puc.3. 3aBucumocts rogoBoro croka p.Puonu — c.Anmnasa ot
3a1acoB TPyHTOBBIX BOJT

3aki0ueHue

BrInosHeHHBIE MCCIEIOBAHUS TO3BOJSAIOT 3aKJIIOYHTH,
YTO TPEAJIOKEHHAs CXeMa OIEHKH 3aIlacoB IPYHTOBBIX BOJ,
OCHOBaHHAsi Ha NPHUMEHEHHH HaOJIOACHHBIX 3HAYCHUH MHU-
HUMAaJIBHOTO MECSYHOTO CTOKAa XOJOAHOTO Iepuoja, IpH cpa-
BHEHHM C METOJZIOM pacujeHEHHUs ruaporpada oTiandaeTcs B
HEPBYI0 OYepelb ONEPATUBHOCTBIO PAacdyeTOB, CONOCTAaBUMO-
CTbIO, OOBEKTUBHOCTBIO M HAJEKHOCTHIO IOJTYYEHHBIX pe3-
yabTaToB. C IOMOIIBIO 3TOM CXEMBI U3y4EeHBl OCOOCHHOCTH
JVMHAMMKH, TEPUTOPHAIBHOTO PAaCHpE/IeNICHHs, 3aBUCHMOCTH
OT BBICOTHI MECTHOCTH 3aIlacOB I'PYHTOBBIX BOJI, B3aUMOCBSI3H
MOBEPXHOCTHOTO U MOJ3€MHOTO CTOKa peK I 'py3un.

Cxema MOXeT OBITh TPUMEHEHa IS JaJbHEHIIuX
HCCIIeIOBaHUH (OPMHUPOBAHUS ITOJ3EMHOTO CTOKA, OIICHOK
3aracoB TPYHTOBBIX BOJ U BIMSHHUS Ha HUX KIMMaTHYECKUX
W3MEHEHHMH, pelIeHns] NPOTHO3HBIX 3a7ad, pa3paboTKu
NPaKTHYECKUX PEKOMEHIANNM, MX TEXHHKO-3KOHOMHYECKHX
000CHOBaHHH U JIp.
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39bbowrmmos dobstgms dofjolidzgds Psdmbogbols s GBEOL
09gdol dotrogol dgxolgdol bdgds, MMIgwoE ©sxwdbgdMwos 3030
396000ob 306035c0M0 Loy M30L Rsdmbowgbol s330Mm39dww
9bo3gdoms 3odmygbgda®y. FgoMgdnwos o3 LJgdoo ©s 30OMY-
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39O0GHMOH0MWo  3obsfomgdol, 500w ddsMgMdOL  Lodomergbg
©59m300090gdoL  0530bgdvIMYdbo  LodoGmzggmml  dobstg-
goobmzob.

UDC: 551.49

Study of underground runoff of rivers and assessment of ground
waters’ storage in Georgia./ N. Begalishvili, T. Tsintsadze, V.
Tsomaia, K. Lashauri, N. Begalishvili, N. Tsintsadze/ Transactions
of the Institute of Hydrometeorology, Georgian Tekhnical Uni-
versity. -2011. - 1.117. — ppp. 46-50. - Russ.; Summ. Georg.; Eng.;
Russ.

The scheme for the assessment of underground runoff of rivers and
ground waters’ storage is discussed, which is based on the applica-
tion of observation data regarding minimal average monthly runoff in
the cold period. The results obtained using this scheme and the as-
sessment as a result of breakdown of hydrograph area compared.
Their acceptable coincidence efficiency calculations and objectivity
of results are demonstrated.

The interconnection between the surface and underground runoff is
investigated, along with the peculiarities of dynamics, territorial and
interannual distribution dependence on the elevation of the terrain,
stockpiles of underground waters in Georgia’s conditions

YK 551.49

HUCCIEAOBAHHUE TIIOJA3EMHOIO CTOKA PEK H
OIIEHKA 3AIIACOB T'PYHTOBBIX BOJA B TPY3UH /
H.A.beramumumu, T.H.Huunanze, B.IIl.Ilomas, K.A.Jlamaypu,
H.H.BeramumBuny,  H.T.Huxuanze/.Co6. Tpyno  MHcrutyTa
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I'mapomereoponoruu I'py3sunckoro TexHHueckoro YHUBEpCHUTETA. —
2011. — 1.117. — c. 46-50. — . I'py3.; Pes. I'py3., Anr.,Pyc
IIpenyioxkeHna cxema OLGHKH MOJ3€MHOTO CTOKa PEK M 3alacoB
TPYHTOBBIX BOJ, OCHOBaHHAas Ha WCIOJB30BAaHUH HaOJIOAEHHBIX
JaHHBIX O MUHHMMAJIbHOM MECSYHOM CTOKE XOJIOJJHOTO MEpHOJA.
IIpoBeneHo cpaBHEHHE Pe3ylbTaTOB PACUETOB MO YKa3aHHOM cxeme
U IO METOAy pacwieHeHus ruaporpada. ITokazaHa cOnocTaBUMOCTb
OLICHOK, OIEPaTUBHOCTh U HAIEKHOCTb PAcUeTOB. BBITOTHEHBI
HCCIICIOBAHUS B3aMMOCBSI3U IOBEPXHOCTHOIO U IOA3EMHOIO CTOKa,
0COOCHHOCTEH IUHAMHKH, TEPPUTOPHAIBHOTO pacHpeleseHus,
3aBUCHUMOCTH OT BBICOTBI MECTHOCTH 3allacOB TPYHTOBBIX BOJ B
ycnoBusix I'pysuu.

d.Lognyydgodyg, b. gmodsbodyg, a. x0bdo@sdy

badodmggermb @gdbogg®o 9bogg@lodgdob
d0®MdgBgmdmmmyools 0bLGo@ Yo, mdogolio

AD53: 551.578.46
3ILBE00L BS0ME0L Y3d3LSFNFD(MIdS

dgbBool @sombo  aodmodhggs dybgdbdogo @gliy®-
Lgdols Loygbgom, Gmdgmmns bsfomo xgd gowgg sym-
g0bgogaos, dogomomse  sgobs s dobol dmgddo
sdmbgbomo mJOml Lsdsm, Lmg bomegl sbdgl-
Aol bodopm, dbmgmomdo 3bmdogro Lgsbgmols dod-
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KATACTPO®UYECKUE MPOSABJIEHUSA MOJOBOIUN U
IABOJKOB HA PEKAX 3AITAJTHOY I'PY3UH. /bacunamsu-
mu I1.3., Tabaramze JI.T., [xanenunze M.T'./.C6. Tpynos UucturyTta
TI'unpometeoponoruu I'pysunckoro TexHuueckoro YHUBEpCUTETa
I'pysun. —2011. — 1.117. — c. 53-56. — I'py3.; Pes. I'py3., Anr.,Pyc.
PaccmoTpensl  mpomreamme  KaTtacTpoQUUECKHE IOTOBOABS |
MMaBOJKM Ha peKkax 3amaaHod ['py3um Ha OCHOBE HMCTOPHYECKHX,
MH()OPMAIMOHHBIX ¥ JMTEPATYypHBIX HCTOYHUKOB, a TaKXKe II0
aHAIN3y CTAIlMOHAPHBIX HAONIOAEHWI B TEUCHHE HECKOIBKHX JIET U
9KCIEIMIIOHBIX paboT. OmMucaHbl KaK caMbl SIBIEHMS, TaK M yIIepo
HNPUYHHSEMBbIE UMH.

UDC 556.16

HIGH WATER AND FLOOD WATER DISASTERS ON THE
RIVERS OF WEST GEORGIA. /Basilashvili Ts., Tabatadze J.,
Janelidze M/Transactions of the Institute of Hydrometeorology,
Georgian Tekhnical University. -2011. - 1.117. — pp. 53-56. - Georg.;
Summ. Georg.; Eng.; Russ.

Past disastrous high water and flood water occurrences on the rivers
of Georgia have been investigated on the basis of informational and
scientific sources as well as by studying and analyzing stationary
observations made during a few years of expeditionary work. Not
only the disasters have been described but also the harm caused by
them.
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zadze T, Chakhaya G/ Transactions of the Institute of
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Hydrometeorology, Georgian Tekhnical University. -2011. - 1.117. —
pp. 19-26. -Georg.; Summ. Georg.; Eng.; Russ.

The issue of regulation of the ecological problem of drinking water
supply of the village lkalto of Kakheti region is considered and the
activities for solution of this problem are described in kind of conclu-
sion.

The variants of search for additional alternative sources of drinking
water supply have been proposed.

YK 551.535.6.574.

MeponpusiTusi 10 yperyJIMPOBAHHIO 3KO0JIOTHYECKOii NMpod.ieMbl
cHa0KeHNsl MUTHeBOii Bomoii cena Ukanro/ [nakonumse P.B.,
Mamacaxmmcu JK.I., Tessamze T.B., Yaxas I'I./.C6. Tpymos
MNucturyra T'mppomereoponorun ['py3uHCKOro Texauyeckoro
Vuusepcutera I'py3un. —2011. — 1.117. — c. 19-26. — T'py3 .; Pes.
I'pys., Anr.,Pyc. YK

B craTtbe paccMOTpeH BOMPOC IKONIOTHYECKOH MPoOIeMbl CHAOKEHHS
nuTheBo Bopol cena Mkanro KaxeTMHCKOro pernoHa u B BUIE
3aKJII0YEHHs  IPEACTaBIICHbl MEPONPUATHS IO yperyIupOBaHUIO
YKa3aHHOU IPOOIIEMBI.

IIpennoxenst BapHAHTEI TIOUCKa JOTIOJTHUTETBHOTO,
JIBTEPHATUBHOTO CYILECTBYIOIEMY, 3amaca MUThEBOM BOJBI.
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UDC 551.46(262.5)+551.501.771
APPLICATION OF THE SATELLITE DATA FOR THE
CREATION OF OPERATIONAL NUMERICAL
FORECASTING TECHNOLOGICAL LINE OF THE BLACK
SEA CONDITIONS

The determination of the ocean/sea surface temperature
(SST) is important for solving various applied issues. One of
the most important problems is the installation of the marine
conditions numerical prediction technological operational
line and disaster risk reduction (DRR) based on the SST
satellite data.

The identification of SST is a complicated problem as the
observational network creation like the ground based
monitoring stations is very expensive. Invention of the Earth
observational satellites solved the problem. The application
of remote sensing appears to be the most effective tool for
the detection of SST [1]. The necessary infrastructure is
created, namely monitoring is carried out by the USA and
European satellites. In Georgia the satellite receiving system
was installed with the support of the EUMETSAT in the be-
ginning of 2011.

The satellites provide acquisition of the observational data
from oceanographic tide-gauges, separate platforms and drift-
ers and hence allow their wide location in oceans and seas
(Fig.1). These observational facilities including coast oceano-
graphic stations and ships of opportunity supply accurate SST
values. They have considerable spatial interruption. There-
fore this does not allow restoring SST accurate fields for the
marine basin.
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Fig. 1. EUMETSAT’s Broadcast System for Environmental
Data Dissemination System Based on Standard Digital Vid-
eo Broadcast (DVB) Technology

Remote sensing provides the data quantitatively. Due
to the fact that the nearest satellites are at the distance of sev-
eral hundred kms from the Earth the problem of inadequate
quality of this information remains. The latter requires the
assessment of corresponding errors and certain corrections to
control SST data in nearly real time. Inaccuracy of the re-
mote sensing data can be connected with: i. Quality of the
satellite information and/or ii. Errors of the SST calculation
algorithms. The above-mentioned inaccuracy of the satellite
data are excluded or minimized by the quality assessment

Meteorology and Climatology

59

MCTGOpOHOI‘I/IH U KJIIMMATOJIOI'Us

and quality control (QA/QC) procedures based on the tradi-
tional means of SST observation [2]. Thus the real SST fields
can be obtained only using all relevant SST observational
facilities.

It is very important to be assured in the capabilities of the
usage of the SST real data values based on remote sensing
and assessment of the received results quality. For this objec-
tive the special numerical experiments are carried out based
on the basin scale marine model [3]. This model experiments
have methodological nature and the developed marine con-
ditions predictions are not the real operational forecasts of the
Black Sea, as in these experiments the meteorological real
data on upper boundary are not accessible. In spite of this,
based on these experiments it can be concluded about per-
spectives of creation of technological operational line of the
marine conditions numerical forecastingn.

Calculation of the marine forecasts needs the knowl-
edge of the initial sea conditions (three dimensional fields
of hydrodynamic flow, sea temperature, salinity). If such
initial fields are not accessible then zero initial conditions
and at the sea surface available climatic data are used. In
carried out additional numerical experiments SST real data
values received from remote sensing are used as data on
the sea upper boundary.

The model equations are solved by the two cycle split-
ting method that is in good adequacy with corresponding
physical processes [4].

The time range of the equations integration can be di-
vided: i. Obtaining of climatic hydrophysical fields; ii.
Adaptation phase; iii. Forecasting phase.

At the first stage the integration of the equations is car-
ried out until attainment of quasi stationary regime. The
outputs of these calculations (hydrodynamic flow, sea tem-
perature, salinity) are used as the initial conditions for
adaptation phase.

From that moment the integration of the equations at
adaptation phase is carried out with model climate condi-
tions instead of zero initial conditions. In adaptation phase
the impact of initial conditions are weakened and the out-
put is determined by exposure to the atmosphere. Evidently
the marine initial conditions are close to real initial hydro-
logical regime and these fields (hydrodynamic flow, sea
temperature, salinity) are used as initial for forecasting
range.

Additional numerical experiments are carried out for 10
days periods (integration periods: i. 23 August — 2 Septem-
ber 2010, ii. 29 June — 9 July 2010, iii. 22 July — 1 August
2010). The calculations are made with the use of the real
SST data from remote sensing. These values are used as
data on sea upper boundary for adaptation phase. For short,
the results of the experiment for the first period are pre-
sented as the outputs of other two are similar.

The commencement of adaptation phase is taken at
12:00 hr August 26, 2010. If the meteorological real data
on upper boundary are inaccessible then wind tangential
stress and sea surface salinity climatic data are taken for
the summer season. The Black Sea SST was defined on the
basis of remote sensing.

The integration of model equation is carried for 10 days
till September 02, 2010. Observed the Black Sea SST
fields used in the model were determined for the period
from the moment of model running till August 28, 2010.
Therefore, from this time the Black Sea SST was not
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changed and remained the same until the end of the model
experiment (20:00 h September 02, 2010). The time do-
main from the 20:00 h of August 28, 2010 till 20:00 h Sep-
tember 02, 2010 can be accepted for the forecasted range.

The commencement of adaptation phase is taken at
2:00 hr August 26, 2010. The meteorological real data on
upper boundary are inaccessible; therefore wind tangential
stress and sea surface salinity climatic data are taken for
the summer season. The Black Sea SST was defined on the
basis of remote sensing. In Fig. 2 the Black Sea SST fields
determined from remote sensing for various time moments
are presented. These values are used as the sea upper
boundary data for adaptation phase.
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Fig. 2. The forecasted marine temperature fields: a. August
29,2010 and b. September 2, 2010.

The integration of model equation is carried out for 10
days till 20:00 h September 02, 2010. Observed BS SST
fields used in the model were determined for the period
from the moment of model running till 20:00 h August 28,
2010 (Fig. 2.b). Therefore from this time the Black Sea
SST was not changed and remained the same until the end
of the model experiment (20:00 h September 02, 2010).
The time domain from the 20:00 h August 28, 2010 till
20:00 h September 02, 2010 can be accepted for the fore-
casted range.

As an example, in Fig. 2 the forecasted marine tempera-
ture fields of the Black Sea are presented on 2 m depths (the
nearest calculation level from the sea surface) in August 29,
2010 and September 2, 2010. The forecast outputs when the
real SST is used from the satellite data by conditional con-
sent will be called forecasted marine temperature fields. In
case the experiment is run when the so-called model climate
data is used by conditional consent the model forecast out-
puts would be called climate temperature field. For the com-
parison of forecasted marine temperature fields with the
Black Sea SST real values the interpolation of the output
data to the sea surface is needed. For the Black Sea the aver-
age vertical gradient of temperature field space distribution
is 1°C/1m. For matching SST data with forecasting tempera-
ture values the levels equaling due value — 2°C would be
added to the latter.

In Fig. 3 the temperature climate field for the Black Sea
calculated from the model on the depth 2 m that is used as
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an initial condition for adaptation phase if the real values
of SST are not available is shown. Comparing the pictures
represented in Fig. 2 and Fig. 3 it can be concluded that the
use of the real SST satellite data instead of the climatic
data significantly changes the forecasted marine tempera-
ture values and substantially differs from the climate fore-
casted fields. That definitely indicates that the real satellite
SST data must be taken into account during the diagnosis
and forecast of the dynamics of the Black Sea basin.
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Fig.3. The climate temperature field of the Black Sea (sum-

mer season) on the depth of 2 m.

For the forecasted outputs validation, the sea surface
temperature values calculated in three experiments were
compared with the observed SST fields received on the basis
of remote sensing on the same day. The comparison is made
for the knots of the regular net where the temperature values
can be determined from the satellite data i.e. for the knots
free of clouds.The quantity of knots on the Black Sea is
equal to 15874.

For the validation of the experiments outputs, forecasted
marine temperature fields calculated for September 2, 2010
were compared with the same day observed sea surface tem-
perature field received on the basis remote sensing data. The
comparison is made for the knots of the regular net where
the temperature values can be determined from the satellite
information, i.e. these knots were not covered by clouds. For
short the validation results are presented for only first expe-
riment as the other two are very similar. The quantity of
such knots on the Black Sea is equal to 6504. The territory
free from clouds over the Black Sea is 41% for the first ex-
periment. For the quantitative validation of the carried out
experiment outputs, the statistical characteristics used in
operational practice are applied, namely, mean square devia-
tion (8), maximal and minimal errors (emax, &min) for both
forecasted marine temperature and climate temperature
fields are determined.

Calculations carried out for the forecasted marine tem-
perature fields (first experiment) show that these values are
as follows:3,=1.4055°C, &z =4.11°C,eniny=0.0010°C. The
same computations run for the climate temperature field
give: 8,"= 1.9336°C, € maxs = 7.053°C, € mins = 0.021°C.

Based on the analysis of the above-mentioned statistical
characteristics for all experiments can be deduced:

e The mean square deviation of forecasted marine tem-
perature fields is significantly less (minimum at 30 %)
than the corresponding values of the climate tempera-
ture field,;

e The maximal absolute error of forecasted marine tem-
perature fields is less than the corresponding values of
the climate temperature field,;

e The minimal absolute error of forecasted marine tem-
perature fields is significantly less than the correspond-
ing values of the climate temperature field.
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On the basis of carried researches it could be con-
cluded: i. Developed methodology is effective for determi-
nation of the Black Sea surface temperature real values; ii.
The Black Sea SST determined real data application for
forecasting of the Black Sea conditions is effective; iii.
Implementation of the works for the creation of the tech-
nological line of the operational prediction of Black Sea
marine conditions and disasters risk reduction is necessary
and timely measure.
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Fuatures of climate change in the second half of the past cen-
tury at the territory of Georgia /Beritashvili B., Kapanadze
N/Transactions of the Institute of Hydrometeorology, Georgian
Tekhnical University. -2011. - 1.117. — pp. 61-63. -Georg .; Summ.
Georg.; Eng.; Russ.

The change of mean annual air temperature and precipitation sums
in the period of 1955-2005 at 8 meteorological stations in Geor-
gia’s most populated areas is discussed. The change is assessed by
comparing average values for two subperiods: 1955-1970 and
1990-2005. It has been derived that for the last half —a-century in
the climate region of West Georgia the mean air temperature has
increased by 0.2-0.4°C, making on the average 0.3°C. The same
mean increment has been obtained for East Georgian climate re-
gion, varying at different stations in the range of 0.0 — 0.6°C. In
South Georgian climate subregion the increment was found to be
0.2 °C. The annual sums of precipitation between the same time pe-
riods have increased on the average by 9% in West Georgia, re-
mained on the average the same in East Georgia, while in South
Georgia they have slightly decreased by 3%.

YK 551583

Oco0eHHOCTH H3MEHEeHHs1 KI1UMAaTa Ha Tepputopun I'py3nn Bo
BTOpOi mosioBuHe mpouuioro croserus. /B.II. Bepuramsuim,
H.U. Kamanamn3e/C6. TpymoB HWucruryra T'mmpomereoposoruu
I'pysunckoro  Texnmueckoro VYHuBepcureta [py3nn.—2011.—
1.117.—¢.61-63.—I'py3.;Pe3.I'py3.,Anr., Pyc.

PaccMoTpeHO M3MEHEHHE cpeqHel TOIOBOI TeMIiepaTyphl U TO0-
BBIX CyMM OCaJKOB 3a mepuo 1955-2005 rr. na 8 meteoponoruye-
CKHMX CTaHIUSX, PACIOJIOKEHHBIX Ha HanboJee T'yCTOHACEICHHBIX
Tepputopusix I'py3un. M3MeHeHHe OLEHEHO MyTeM CpaBHEHHUs
OCPECAHCHHBIX 3HAUCHUM 3a JIBa PaBHBIX npome)KyTKa BpPEMCHMU!
1955-1970 u 1990-2005 rr. [TomydeHo, 4TO 32 MpOIMIENNIAE TOJN-
BeKa B KJIMMaTHYECKO# obmacty 3amaaHoii ['py3un cpempneromosas
TemIeparypa Bo3ayxa Bozpocia Ha 0.2-0.4°C, cocTaBiss B CpeaHeM
0.3°C. Ananoru4Hoe MpuUpanieHHe TeMIepaTypbl YCTaHOBIEHO H
JUI KIUMaTndeckoit obnactu Bocrounoit ['py3un, usmensiomeecs
Ha otnenbHbIX cTaHmusax oT 0.0 mo 0.6°C.B ximMarndeckoi momoo-
nmactu KOxHOM ['py3un mpupocT TemriepaTyphl OKa3alcs paBHBIM
0.2°C.Cpennue rogoBble CyMMBI OCAIKOB MEXKIY 3TUMH K€ IpoMe-
JKyTKaMH BPEMEHH BO3POCIH B cpeaHeM Ha 9% B 3amamHoii ['py-
31U, OCTaIUCh B cpenHeM Oe3 m3MeHeHust B Bocrounoii ['py3un u
ymenbmmich Ha 3% B KOxnoit ['pysun.
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Future Scenarios of Climate Extremes For Georgia’s Condi-
tions./Kutaladze N., Megrelidze L.,Dekanozishvili N., Elizbarash-
vili M./Transactions of the Institute of Hydrometeorology, Geor-
gian Tekhnical University. -2011. - 1.117. — pp. 64-66. -Georg .;
Summ. Georg.; Eng.; Russ.

Goal of this research is: Long term prediction of temperature
and precipitation related extremes for Georgia’s territory by the
evaluation of climate model performance and an assessment of the
potential future changes in the occurrence of extremes.

The aim was achieved by a rigorous and systematic inter-
comparison and cross validation GSM/RSM outputs, with the
particular emphasis on extremes against reanalyzes data and ob-
servations using downscaling methods (statistical, dynamical) that
are used to construct scenarios of extremes at the time and space
scales where they are most needed for the 2021-2050 timeframe.
Future changes in climate extremes have been estimated using a
range of statistical techniques including Extreme Value Theory.
Extremes in temperature and rainfall daily time series in terms of
fixed thresholds have been defined quantitatively.(Such as daily
amount of precipitation > 25, 50,90 mm, SU25, TR20, FDO, I1D0);

YK 551.58.583

Byaymue cueHapuu M3MeHeHHsl KIMMAaTHYeCKHX 3KCTPeMYyMOB
B ycaosusax I'pysumn.Kyrananze H.b., Merpemunze JI.JI., [eka-
vosumBwn H.W., Enmsbapamsumu M.E./C6. Tpynos MucTtuTtyTa
T'unpomereoponoruu I'py3unckoro TexHuueckoro YHuBepcurera
I'py3un.—2011.—1.117.—¢.64-66.—Ipy3.;Pe3.I'py3.,Anr., Pyc.

Lenp sToro wuccnenoBaHus HOITOCPOYHOE IPENICKA3aHHE
KIMMAaTHYECKUX OJKCTPEMYMOB TEMIIEpaTypsl M OCAaIKOB IS
TeppuTopuH ['py3uH ¢ NOMOIIBIO TIO0ATBHBIX KIMMATHYECKHX
Mojenell A7A OIEHKH IOTEHIHATbHBIX OyIyIIMX W3MEHEHHI
9KCTPEMAJbHBIX SIBICHHH.

Llens Oblma gOCTHTHYTa Ha OCHOBE CTPOTOTO M CHCTEMa-

THYECKOTO CpaBHeHUs H orieHkoit GSM/RSM, ¢ HabmoneHmsMu (¢
0COOBIM aKIIGHTOM Ha OSKCTPEMallbHbIC SIBICHUS) HCIOIB3YS
METOJbl ~ pEerHOHANN3alUK (CTATUCTHYECKUH, JUHAMHYECKH),
YTOOBl MOCTPOMTH JKCTPEMAlIbHbIE CIEHAPHUH B  HY)XXHOM
MPOCTPAHCTBEHHO-BpeMeHHOM MacmTade s 2021-2050 nepuona.
Bynyme wu3MeHeHHMsT B KIMMAaTHYECKUX OSKCTpeMyMax ObUIH
OLICHEHBI, CHONb3ysS CTATHCTHIECKHE METOABI, BKIodas Teopuro
OKCcTpeMyManbHbIX Bemman.
OKCTpeMyMBI BO BPEMEHHBIX PsaX TEMIEpaTypbl M OCaIKOB C
TOYKH 3peHHs (HUKCHPOBAHHBIX IIOPOTOB OBUIM OMpEeNCHBI
Konn4ecTBeHHO. (Takue kak exeaHEBHOE KOJIMYECTBO OCAXKICHUS™>
25, 50,90 mm, SU25, TR20, FDO, IDO)

Xopryanu @.A., Arzarosa M.b
BricoKkoTrOpHBIN TeoQH3MIeCKIii HHCTUTYT, T'. Hanpuuk

YK 550.385:523.9
HUKJIAYECKASI JMHAMHAKA COJTHEYHOM
AKTI/IBHOCTI/I“I/I OMMACHBIX METEOPOJIOI'HYECKHUX
ABJEHUU (OMS) HA CEBEPHOM KABKA3E
B mocnemaue Tompl mepe] YYEHBIMH BCTala 3ajada
pa3pabOTKH TOJTHON TEOpUH, IMO3BOJSIOMICH IOHATH JU-
HAMHYECKHI PUTM COJIHCYHBIX M 3EMHBIX CBS3eH, Bcel
COJIHEUHOW CHCTeMbl Kak eIuHoro ueioro. Heobxommmo
paccmaTpuBath B3aumojeicTBue ComHia, ATmochepsl,
3eMmin Kak €IUHOE LeNioe, COUHYI0 cucTeMy. B cBoem
M3MECHEHHHM BO BPEMEHH COJIHEYHas aKTUBHOCTh, 0C000
omnacHble Teo(U3NUecKre MPOLECChl UMEIOT PUTMUYECKHUE,
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IyJIbCAllMOHHBIE KOMIIOHEHTHI. PUTMHueckue Bapuanuu —
9TO BayKHEHIlIee CBOMCTBO NMIPUPOAHBIX NpoueccoB. IloaTomy
HCCJIEJOBAaHNE COJIHEYHO-3EMHBIX U KOCMO-3€MHBIX CBsI3€i,
CTaJIo elle aKTyalbHe. Bo3HukaeT HE0OOXOAMMOCTH TPOBe-
JCHNS ~ KOPPEJSIMOHHOTO aHalun3a MEXIy ONAaCHBIMHU
MeTeoposiorudaeckuMu sBiaeHusMu (OMS) wu comHeuHOMH
akTuBHOCTHIO. C 3TOH Ienbio OblIa IIOCTaBICHA 3ajada:
NPOBECTH  TIPEABAPUTENBHBIN  aHAIM3 HAJIWIHA  HIH
OTCYTCTBUSI LUKIMUYECKOW IUHAMHMKH M KOPPESIMOHHOMN
CBA3U CPEIHEr0I0BOTO, CE30HHOT0 BPEMEHHOT0
pacnpesieNleHusl ONAacHBIX METEOPOJIOTHUECKUX SIBICHUI U
COMOCTAaBUTh C BapHAllUIMU COJHEYHOM AaKTHUBHOCTH 3a
QHAJIOTUYHBINA TIEpUO]I.

"HecoMHEeHHO, 4YTO TIJIaBHBIM BO30yaUTEIEM >KH3HE-
JIEATEILHOCTH 3E€MJIH SBISIETCS] H3Iy9EHHE COJHIIA, BECH €TO
CHEKTp, HayWHas OT KOPOTKO-HEBHUAMMBIX  YNbTpa-
(1OJIETOBBIX BOJH M KOHYAs! [UIMHHBIMU KPaCHBIMH, a TaKXKe
BCE €ro 3JIEKTPOHHBIC, HOHHBIE MOTOKM. OHHM cCiyXaT
«IepelaTINKaMy COCTOSIHUI» U 3aCTaBIIIOT KaXIbI aTOM
MOBEPXHOCTH O0OJIOUKM 3eMJIM PE30HHPOBATH CO3BYYHO
TeM BHOpanusM, KOTOpble BO3HUKJIM HAa LIEHTPAJIBHOM Tele
Hamell cucteMbl. CoNTHEUHBIE H3JIyYeHHs U KOCMHUYECKHe
SIBIICHUS — TJIaBHEHIINE UCTOYHUKY 3HEPTUH, OXKUBIIAIOIINE
MIOBEPXHOCTHBIE CJIOM 3€MHOTI0 Iapa. Bes aTa »u3Hbp umeer
CBOH IyJIbC, CBOM TIepHoAbl M pUTMEI [2,3].Habmronenus 3a
nesrenpHocThl0  ConHIlA, y4eT 4Wciaa ISATEH  Ha
MOBEPXHOCTHU BenyTcs ¢ 1610r. [4].

ITon comHewYHOW aKTMBHOCTHIO ITOHMMAETCSI KOMILIEKC
CHJIPHO  HECTallMOHAPHBIX  SIBICHMH B  COJHEYHOM
atMocdepe. KomnuecTBeHHOM XapaKTEPUCTHKON COTHEUHOM
AKTMBHOCTH TIPHHATO CYMTAaTh 4ucino Bombda, koTtopoe
YYUTBIBAET HE NMPOCTO KOJUYECTBO COJTHEYHBIX IISITEH, HO U
KOJIMYECTBO rpymi mareH. Jto unciao W onpenesnsercs mo
dopmyne: W = Kk(f+10g), rme: g - uucino obuacreif,
COJICp)KaIllMX KaK TPYNNbl MSATEH, TaK W OTJEJbHBIC
U30JIMpOBaHHbIe IsiTHA; f-obmiee uncio nsren Ha CounHie,
K-k0a(bduieHT MPOMOPIHOHATPHOCTH, 3aBHCAIIHA  OT
paspemaromeil  cmocoOHocTH Teneckona. [logasisroniee
GOJBIIMHCTBO MATEH MOSBIAETCS B IIOJIOCE MIUPOT MEXKIY 5°
u 30°. Yem Gombiie Ha CoJHIIE MATEH, TEM 00Jiee aKTUBHBIM
oHO cuuTaeTcs [5]. Bpems mexay IByms OJMKaWIIUME
MakcumMyMmamu 4mcen Boasda B cpennem pasHo 11,1 roxa.
OTnenbHbIE TEPHOJBI MMEIOT TPOAOIKUTENBHOCTh 7, a
HekoTopeie 17 ner. Yucma Bombda omHNX MakCHMyMOB
Gostblne, YeM B JPYTHX, U KOJIEOIIOTCS B OONBIINX Hperenax

(puc.1).

W 1900-2010rr.
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Puc. 1. Hukier conreynoit aktuBHOCTH ¢ 1900 - 2010 TT.

Jliist ipoBeIcHHsI CPaBHUTEIHHOIO aHAIN3a BEKOBOTO M
CE30HHOI0 X01a cojiHeyHor aktuBHOCTH ¢ 1900 Mo 2010 rT.
n OMS nucnonb30BaHbl TaHHBIC CPETHETOAOBEIC, CPEIHEM -
csiuable 3a mepuoa ¢ 1987 mo 2007 rr. Ha puc.1 npencras-
JIEHBI ITUKITMYECKUE Bapyalliy COMHEYHOW akTmBHOCTH W C
1900-2010rr. V3MeHeHUsT MaKCUMYyMOB B HUX HaOJroja-
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OTCS B IIMPOKUX MpeiAesiaX, HO TMOTYUHSIIOTCS OIpe[e-
JICHHBIM MPOJODKATENBHBIM 1uKIaM. CaMU MaKCHMYMbI
UMEIOT HEKHHA CErMEeHT MPOJOJDKHUTEIHHOCTH OKoJo 3-4
ner. Kpome TOro, CKOpocTh CKayka OT MHHHMyMa K
MaKCUMyMy Ha TOJbeME U CIyCKe, KaK BHIUM W3

rpapuka (pmc.l), pasnmyHa, a HWHOTIA  HOCHT
ckaukooOpas3Helii xapaktep [l]. HecomuenHo, d9TO
HeoOX0oaMMO OOpaTuTh BHUMaHHE Ha TO, KakKk OJTO
OoTpakaeTcs Ha arMOCEepHBIX UM  reopU3NYEeCKHX

mporeccax.

IIpu ananusze usmenenuit OMS B cOOTBETCTBYIOIUH
roJl ¥ MecsI yZI00HO IMPOBECTH aHAJOTHIO C MOBEJICHUEM
COJIHEUHON aKTUBHOCTH U Jajiee IpoaHaIU3UPOBATh
HaJM4ue KOPPEIAIHOHHBIX cBsizel. B pabore cmemana
MOMNBITKA CHCTEMAaTHU3UPOBATh COOPAHHBIA HAMH MaTepHal
IO  ONAaCHBIM  METCOPOJOTMYECKHM  SBICHUSIM  Ha
tepputopun CesepHoro Kaskaza 3a mepuon 1987-2007rr.
OueBugnao, yTo OMS 3aBHCAT OT (HaKTOPOB IUTAHETAPHOMH
IUPKYJISAIUN aTMOc(epsl, B CBA3M C YEM, HPEACTABISIET
UHTEpeC NMPOCIEIUTh HaJTUYHe UIIH OTCYTCTBHE KOPPeIanuit
MEXIY PUTMHYECKUMHU BapHaLlUsIMU Haubosee
UHTEHCUBHBIX, OMACHBIX METEOPOJIOTHUECKUX SIBICHUH U
rnapaMeTpamMu COJIHEYHON aKTUBHOCTH.

Ilon omacHBIMM METEOPONOTUYECKUMHU  SIBICHUSIMU
MOHMMAIOTCSl TakKhe SBICHUS, KOTOpBIE IO CBOEH WH-
TCHCUBHOCTH, BpPEMEHH BO3HUKHOBEHUS, IPOIOIIKH-
TENBPHOCTH WM IUIOIAAN PACHpPEACICHUS MOTYT HAHECTH
3HAYUTEIbHBIN yIIepO HapOJHOMY XO3SHCTBY.

PaccMOTpuM TOZOBYI0O M CE30HHYIO ITOBTOPSIEMOCTD
OMA ¢ 1987-2007 1T. (cpemHe MecaYHBIE 3a BeCh IMEPHOA B
%; otHomieHue yucia ciaydaeB OMS 3a gaHHBIA TOJ K
obmemy ux umcny B %.). B pesynbpTare aHanmmza JaHHBIX
okazasoch, 4ro B 1emoMm a1 CeepHoro Kaskaza
HanOOJbIIAs TOBTOPSEMOCTh NPUXOAWUTCS Ha CHIIBHBIE
JIMBHEBBIE OCAJKH, COTMPOBOXKJAIOIINECS HAaBOJAHEHHEM, UTO
cocraBmszer 38 % Bcex OMIS. 3arem BBICOKas
MOBTOPSEMOCTh IPUXOJIUTCS Ha [IKBaJbHbIE BETPHl W
neutbHBle Oypu (11%) m Ha yparanssle Betpbl (10%),

(puc.2).
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Puc.2. lons 4ymcna cirydaeB (110 BHJIaM OIACHBIX SBJICHUN )
3a 1987-2010rr.1.Yparas, neutbHBIE OypH, cMepuu.>29m/c
(10%) (manee OMSI-mo wyacoBoii crpenke); 2.CUIbHBIN
noxnab, miBeHb (38%); 3.Kpynnsriii rpan; 4.10topm, Betep,
mkBan <29wm/c; S.IloBblmeHHast TeMmIeparypa, 3acyxa; 6.
Mertenn; 7.IloHmkeHHas TeMmepaTypa, 3aMOpO3Ku. 8.
lononenHo-m3mMoposHeie  siBicHUs; 9.CHIbHBIC 3UMHHE
serienust; 10.@en; 11. [MaBogok; 12. JIaBunsl; 13. I'po3bl.

Cratuctudeckue naHable 00 OMS  mokasbeBarOT, 4TO
Ha Tepputopun CeBepHoro KaBka3za omacHbIe METEOPOJIOTH-
YecKre Mporecchl He peakoe siBiaenue [3,4]. B mepuon c
1987-2007rr. ocobeHno 310 mposiBIoch B 1999r. u 2000-
2001rr, xoraa 6puT0 3apeructpupoBano 105 u 130 omacHBIX
SIBJICHUH COOTBETCTBEHHO. Exeronubrit MIPUPOCT
kosmuectBa OMS cocTaBistieT okoi0 5,2%. DTa TeHIEeHIMS
TIOYTH COXPAHIETCS.
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[TockonbKy BaXHO HAWTH (PHU3MYCCKUE MEXaHU3MBI
CBSI3U NIEPEMEHHON COJIHEUHOM aKTHUBHOCTH C BO3MOXHBIMU
METEOpPOJIOTUYECKUMHU IIPOSBICHUSMHU, TO HAJIU4HUE WIU
OTCYTCTBUE KOPpPENSLMU MOXKET OaThb BaXHBIM KIIOY K
[IOHMMAHHUIO, ONPEAEIICHUIO PEAbHO CYIIECTBYIOLIEH CBSI3U
MEXIy NOTOAOH WM TepeMEeHHOW aKTWBHOCThIO CoHIA.
Pe3ynbTarhl NpOBENEHHBIX HCCIENOBAaHUM HABOIAT Ha
MBICIIb O BO3MOXHOCTH CYIIECTBOBaHUS CBSI3U MEXAY
OTNACHBIMU METEOPOJOTUYECKUMU SIBICHUSIMU U COJTHEUHOU
akTUBHOCTBIO [2,3]. PaccmoTpum pacnpeaenenune OMS
Ha HCCIelyeMON TepPUTOPUH U COJIHEYHYIO aKTUBHOCTD
3a aHaJOTUYHbIE MEPUOJbl U MOCTapaeMcsl ONpEeaeTUTh
HaJIM4Yue WIM OTCYTCTBUE KOPPEISAIMOHHON CBS3U
MEXAY HUMHU.

Ha pwuc.3,4 mpencraBieHB CpEeIHETONOBHIE U Ce-
30HHBIE [IUKJINYECKHUE BapUALIMU COJIHEYHON aKTUBHOCTHU
n Bapuanuu OMS 3a mepuon 1987-2007 rr. Ha
tepputopun CepepHoro Kaskasza. WneHTHYHOCTH X072
KPUBBIX TOBOPUT O TECHOM CBSI3U MEXAY COJIHEUHON M
reo()U3NYECKON aKTUBHOCTHIO. JMHAMHUKA MX BapUalHii
MMEeT XapakTep UHKIMYHOCTU. [logbeMy COTHEUHOMU
aKTUBHOCTH BO BpPEMEHH COOTBETCTBYET MOJIbEM
AKTHUBHOCTHU OIMACHBIX METEOPOJIOTHUECKUX SIBICHUHN, UX
crmaji TakKe MPOUCXOJAUT CUHXPOHHO. KoppensunoHHBIN
aHaNM3 JaHHBIX, IPUBEJEHHBIX Ha puc.3 U 4 MOKa3bIBaET,
yto Mexay OMS n conHeuyHON aKTMBHOCTBIO CYLIECTBYET
B3aMOCBS3b. Koadpdrmment KOppensiuuu B
cpenHerogoBoid auHamuke cocraBun 0,82, a ce3oHHas
koppemsinust 0,77, 4TO  yKa3bIBaeT Ha BBICOKYIO CTENEHb
3aBUCHUMOCTH MEX]y MOKa3aTENIIMUA COJIHEYHOW aKTUBHOCTH
W u cpeaHerosoBbIM W CE30HHBIM pacmpeneneHuem N
xommuectBa OMSA
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Puc.4 Ce3zonnoe pacnpenenenne OMS  u conHeuHOU
akTUBHOCTH 3a 1987-2007 IT ¥ COJHEUHOI aKTHMBHOCTH 3a
1987-2007 rr.

Haubompmrass koppemsiust 0,82 mmeer Mecto uis
cpenneronoBoit aktuBHOcTH OMS. Takum oOpasom, mis
teppuropun CeBepHoro KaBkaza or4yernuBo mpocie-
J)KMBAETCSl pearupoBaHHE OMNACHBIX METEOPOJOTHUYECKUX
SBJICHUH Ha TPOSIBICHHUS COJHEYHOHW akTmBHOCTH. Crenyer
OTMETHTH, YTO COJHEYHAs] aKTHBHOCTH SIBJISCTCS OJHHUM H3
MHOTHX TapamMeTpoB, BIUSIONIMX Ha akTuBH3aruio OMSI.
[Ipu 3TOM MEXay COJIHEYHON aKTUBHOCTHIO U aKTUBHOCTHIO
OTIACHBIX TeO0(PH3UIECKUX TPOIIECCOB, CYIIECTBYET BBHICOKAS
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KOPpEISILHOHHAs CBs3b. lIpencTaBiseTcs BeChbMa BaXKHBIM:
BBIIBUTH  JIOIIOJIHUTENbHBIC (DAKTBl BBICOKOM CTEIICHH
renrovyscTBUTENbHOCTH CeBepHOro KaBkasa.
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CYCLIC DYNAMICS OF SOLAR ACTIVITY AND DAN-
GEROUS METEOROLOGICAL PHENOMENA (DMF) IN
THE NORTH CAUCASUS../F.A. Khorguani, M.B.Agzago-
va/Transactions of the Institute of Hydrometeorology, Georgian
Tekhnical University. -2011. - 1.117. — pp. 66-68. - Russ .; Summ.
Georg.; Eng.; Russ.

In present paper the interconnection of dangerous meteorological
phenomena and solar activity is considered. Cyclic dynamics and
correlated relationship of average annual, seasonal and temporal
distribution of dangerous meteorological phenomena with variation
of solar activity during corresponding periods is parsed. As a result
of this research we concluded that temporary move of solar activity
W average monthly distribution is quite synchronous to DMF dis-
tribution and the correlation coefficient equals to 0,77. As for aver-
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age annual distribution coefficient, it equals to 0, 82. The years full
with dangerous meteorological phenomena are characterized with
maximal solar activity and, vice versa, during the years of low
solar activity intensity of these phenomena are reduced.

VK 550.385:523.9

HUKJIAYECKASI JUHAMHMKA COJIHEYHOM AKTH-
BHOCTH U OIIACHBIX METEOPOJIOI'MYECKHUX
SBJEHMM (OMsSI) HA CEBEPHOM KABKA3E./®.A
Xopryann., M.b. ArzaroBa/ C6. Tpymos Wucturyra I'mmpo-
METCOPOJIOTUHN rpy3I/IHCKOFO TexHuueckoro YHI/IBepCI/ITeTa
I'py3mn.—2011.—1.117.—c. 66-68. — Pyc .; Pe3. I'py3., Anr.,Pyc.

B nmamHOIl pabore paccMaTpuBaeTcs B3aMMOCBS3b  MEXKAY
ONMAaCHBIMH  TeO(U3UUECKUMHU  MpPOIECCAaMH U COJHEYHOM
akTUBHOCTBIO. [IpoBeneH aHanu3 IUKIMYECKOW OUHAMUKU U
KOPPESLIMOHHOMN CBSI3U CPEHETO0BOI0, CE30HHOT0, BPEMEHHOTO
pacnpeneneHyus  OMAacHbIX  METEOPOJIOTMUECKHMX  SIBIEHUH ¢
BapuanusMu COJIHEYHOM aKTHUBHOCTH 3a aHAJOTMYHbBIC IeprUoAbI
BPEMEHMU. PeByJ'II)TaTLI HCCIICAOBAaHUA TIOKasajid CJICAYIOLICC:
BpeMeHHOﬁ Xon COJTHEYHOH aKTUBHOCTH W B CpEAHEMECATHOM
pacnupeacICHu 10CTaTOYHO CUHXPOHEH C paclpeaCICHUEM oM
u KodpdurmeHt koppemanun B cpeaHem  paseH 0,77, a
CPEIHEr0I0BOTO  pacIpeeeHus paBer 0,82; Tomer c
MakcuMmymoM OMSI xapakTepusyroTcess Mak

H.A.beramumswu, T.Iuananze, B. 1enus,
K.JIamaypu, H.H.beranumsunu, H.llunnanze
WuctutyT I'mapomereoponoruu I'py3uHckoro
TexHuyeckoro YHUBEpCUTETA

VIIK 551
JUHAMMUKA 3ACYX BI'PY3UU HA ®OHE
T'JIOBAJIBHOTI'O ITOTEIIJVIEHUA

BBenenne

CornacHO JaHHBIM HAy4YHBIX OTYETOB, MOATOTOBIIEH-
HBIX DJKCIEPTaMU MEKIIPABUTEIBCTBEHHON KOMHUCCHH IO
WCCJIEJOBAaHUIO M3MEHEHUs kiuMata (IPCC), B HOCIHEeIHHE
JIECSTUIICTUS B Pa3NWYHBIX PETHOHAX 3E€MHOro Imapa
3aMETHO BO3poOCIa MOBTOPSAEMOCTh KPYITHBIX
KIMMAaTHYeCKUX aHOMAJINH, CBS3aHHBIX C TJI00AJBHBIM
noreruienueM [1,2]. B wacTHOCcTH, apuau3aims KinMmaTa,
YBEJIMYEHHE TOBTOPSIEMOCTH UM MHTEHCHBHOCTH 3acyX,
WHTEHCU(HKAIUA  IPOIECCOB  ONMYCTHIHWBAHUS  Ha-
OJsroiaIMch BO MHOTHX paiioHax Aszuu, AQpUKH, AMEpPHKH
n ABcTpamuu. OTH M ApPYrHe HPUPOJHBIE KaTacTpoQbl
BBI3BIBAIOT OOJBLIYIO TPEBOTY, TaK KaK MOTYT NMPUBECTH K
KPYIHBIM JKOHOMHMYECKHM U COLUAIBHBIM HOTPSICEHUSIM
BCJIEJICTBHE ux ObIcTpOTrO BO3ACUCTBUSL Ha
CEJIbCKOXO035IIICTBEHHOE MPOU3BOCTBO.

[Tpobnema 3acynuIMBOCTH, IIUPOKAS PACIIPOCTPAHEHHO-
CTh W YacTas MOBTOPSAEMOCTH 3aCyX BeChbMa aKTyallbHa JJIs
3HAUMTENbHONW 4acTu BoctouHoil ['py3unm. AHanmu3 moka-
3BIBACT, YTO HET YETKOW MEPHOJMYHOCTH B HACTYIUICHHUSX
3acyX. JTO CYIIECTBEHHO OCIIOXKHSET BO3MOXKHOCTH Mpe-
cKa3aHus 3Toro siBieHus. Hanbonee ouryTumMeiid ymep0 sko-
HOMUKE ['py3uM HAHOCAT CWIIBHBIE M OYEHb CHIIbHBIE
3aCyXHu.

Wucruryrom 'mapomereoponoruu ObUIM IPOBEAEHBI B
2002 rogy pecrryOiMkaHckas KOH(pEpeHIus Mo npodiiemMam
3acyxu, a B 2008 roay - MexmyHapoHas KOH(pEPEHLHs 10
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CTUXMHHBIM siBICHHAM. B psine myOnukanumii B cOOpHHMKaX
TPYIOB yKa3aHHBIX KoHpepeHumi, a Ttacke B | u Il
Haunonaneueix CooOmenusix no M3menennto Kimumara B
I'py3un, Oputa oTMedeHa akTHBH3anus 3acyx B 80-¢ u 90-¢
roABl TPOIUIOTO CTOJICTHS, a TaKKe HPOSBICHUE 3acyX
2000, 2001, 2004 wu 2006 TomoB, MO BCEW BEPOATHOCTHU
CBSI3aHHBIX C 3aMETHBIM ITOBBIIICHHEM TEMIIEpaTyp BO3IyXa
Y TTOYBBL, @ TAKKE C OIPENICIICHHBIM YMEHBIICHUEM OCaIKOB
B ycnoBusax Bocrounoit I'pys3un 3a nocnennue 30-50 ner [3-
6]. Ilpm HeyTemMTENbHOM KJIMMAaTHYECKOM IPOTHO3E
CJIC/ICTBUH TJ00aNbHOTO TOTEIUICHHs, KOorja K KOHILY

TEKYIIEr0 CTOJETHS B 3TOM  PETHOHE  OXHIACTCS
MOBBIINICHHE  TOJOBOM  TEMIEpaTypel  Ha 3-4°C u
YMCHBIIICHHE TOJOBBIX CyMM ocaakoB Ha 10-20%,
TPEICTABISIETCSI BEChMa BEPOATHBIM yYBEIMUEHHE YaCTOTHI U
WHTCHCUBHOCTH  3acyX, BO3HHKHOBEHHE  OIACHOCTHU
JIOKAaJhbHOTO OITyCTHIHWBAHUSA B HEKOTOPHIX 00IacTIX
Kaxetnn wu Hmxkmet Kaprmm. Orpomssiit  ymep0,

HAaHOCHMBIN 3TUMHU NpPOLECCAMHU U SIBICHUSMU HPUPOIHOM
cpele W SKOHOMHKE CTpaHBI, B OCOOCHHOCTH CEIBCKOMY
XO3SICTBY ¥ COIMATIBHON cepe, OmpeaesieT aKTyalbHOCTh
HCCIICAOBaHNA BO3HUKHOBCHHUA W PA3BUTHUA 3acCyX, HX
MOBTOPSIEMOCTH ¥ TEPPUTOPUAIBHOTO  paclpeleseHus,
OLICHKHW MHTCHCUBHOCTHU U MHOTOJIETHEHN JUHAMHUKH Ha (bOHe
I00ANTBHOTO MOTEIUICHHSL.

MeToauka uccjiel0BaHu i

B psne HayyHbIX myOnuKanMid POCCHHUCKUX YUEHBIX
OBUTH TIPENJIOKECH HOBBIM METOI OTPENIeNCHHS HHTCHCH-
BHOCTH 3aCyX, KOTOPBII OB MOJIOKECH B OCHOBY OTIEPATHB-
HOW CHCTEMBI OLCHKH pa3BUTHS ITOTO SBJICHUS Ha Tep-
puropuun P® [7]. Meton mpemycMaTpuBaeT Kiaccuduka-
U0 3aCyX IO ISITH KAaTerOpWsSM HHTEHCHBHOCTH: OYCHBb
cunbHas (knmace 1); cumpHas (kmace 2); cpemsis (ximace 3);
cnabas (kimace 4) u orcyrcrBre 3acyx (kiacce 5). Knaccugu-
Kalusi WMHTEHCHBHOCTH IIPOM3BOAMTCS KOMIUIEKCHO IIO
00001IEeHHOMY 3HAUEHHUIO OIEHOK, BBHIMOJHEHHBIX MO OTIIe-
JBHBIM IOKa3aTesIM. DTHMHU IIOKa3aTeNlsIMH WIM IapaMe-
Tpamu sBisitoTcs: (1) TUAPOTEPMHUYECKUI KOIPPHUIIMEHT
CenstnuHOBa; (2) mokaszatenpb BiaroodecmneueHHoctr Illamm-
K0; (3) 4mciIo JHEW ¢ OTHOCHTEIBHOM BIIaKHOCTHIO BO3IyXa
30% u Menee; (4) 3amachl NMPOIYKTHBHOW BJIAarM B CIOSIX
nmouBsl 0-20cMm; (5) a Taxoke Ha rryonHax 0-50 cm i 0-100
CM —II0]T KOPHEBOH CHCTEMOH CENTbCKOXO3SHCTBEHHBIX KYIIb-
Typ. Takum 00pa30oM, KOMIDIEKCHEIH IMOKa3aTeNlb YIUTHIBACT
3 Mmereoposorudeckux (arMocepHbsIX) W 2 arpomereo-
posorndeckux (TIOYBEHHBIX) MapaMeTpoB. DTO O3HAYAeT,
YTO KOMIUIEKCHAS OI[CHKa HHTEHCHBHOCTHU 3aCyX yUUTHIBACT
ee Kak aTMocdepHoe, TaK M IOYBEHHOE IIPOSBICHHE B
OTIMYHE OT CYIIECTBYIOIINX IPYTUX METOJOB ONPEaeIICHUS
WHTEHCUBHOCTH.

KoMIuiekcHOCTD OlLleHKH 00ecleunBaeTcs ¢ MOMOIIBIO
ITOPUTMOB TIPOLIEYPHl paclo3HaBaHUsI 00pa3oB — IyTeM
orpezielIeHust Mep OJIM30CTH (PAKTUUECKOTO0 3HAYCHHs Ka-
JKJIOTO TIOKA3aTelsl 32 KaXJblii BpEMEHHOW WHTepBaJsl (Ha-
npuUMep, JeKana, MecsIl) ¢ TPaHUYHBIMU 3HAYCHUSMH ITHX
JKe ToKasaTeled B KaXJOM Kilacce. 3acyxa OTHOCHTCS K
TOMY KJIacCy MHTEHCHBHOCTH, B KOTOPOH ee CpeIHss Xapak-
TEPUCTHKA — Mepa OJIn30CcTH OyIeT MaKCHMallbHa.

Hns ycnosuit Bocrounoit ['py3un meroamka komruie-
KCHOW OIIEHKH MHTEHCHBHOCTH 3acyX ObLIa ompoOoBaHa s
Tpex nekan aBrycta 1979 roma mo MaHHBIM METEOCTAHIIHNA
Carapemxo [8]. B manpHelinieM HCIBITaHAE METOIUKH OBLITH
MPOJOJDKEHBI JUIS BET€TAllMOHHBIX MECSIEB C HMCIOJIb30Ba-
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HHEM BPEMEHHBIX psoB HabmroneHud 15 craHumit 3a-
nagHoi u Boctounoii I'py3un B nepuon 1961-1986 rogos
[9]. Hakonenr B paGote [10], BBIMOJHCHHON Ha OCHOBE
rpaita ['py3unckoro Hamuonansnoro Haywynoro ®onna
(poext NeGNSF/ST/07/5-201), GbUIO TIPOBECHO paAMOHH-
pOBaHME TEppUTOpPHU [py3un ¢ NPUMEHEHHEM METOIUKH
KOMIUIEKCHOH OIIEHKHM WHTEHCHBHOCTH 3acCyX AJISI BPEMEH-
HBIX PSAZIOB paHEEe CYMIECTBYIOIIMX W HBIHE JNEHCTBYIOIINX
49 crannuit B nepuon 1951-2007 rogos. OTcyTCTBYyIOIINE
9JIEMEHTHI B PsAJax, a TaKk)Ke MPUBEICHNE BCEX PSJOB K yKa-
3aHHOMY MEpHOAY C BOCCTAHOBJIEHHEM WX (ParMeHTOB
ObUIO  BBIMOJHEHO HAa OCHOBE METO/A  Pa3JIoKEHHs
cily4yaiHOH (YHKIMM B MHOTOMEPHOM NPOCTPAHCTBE Ha
COCTaBJISIONINE OPTOrOHAJIbHBIE BeKTOpa. B pesyibrare
paifioHHpoBaHWS OBUIM TOJy4eHB 12 HOBBIX KapT
TEPPUTOPHUATLHOTO PACIPENCIICHNS 10 KJIacCaM HHTEHCHB-
HOCTH Kak JUIi aTMoc()epHOH M TOYBEHHOH 3acyX B OT-
JIETPHOCTH, TaK W B CIydac €¢ KOMIUIEKCHOW ONEHKH IS
BCEX MECSIEB BETETAMOHHOTO Meproaa (MapT-aBrycrT).
KapTel SABISFOTCS HpPUMEPOM KIMMAaTHYECKOTO paloHH-
pOBaHMs, TaK KaK BCE XapaKTEPUCTHKH KOMILIEKCHOW olie-
HKU YCPETHSUIUCH JUIs BCEro Iepuoja HabmopeHuit 1951-
2007rr. OgHako, MOJyYEeHHBIE B pe3yJbTaTe pPacueToB exe-
T'OJHBIC 3HAYCHHUSA XAPAKTCPHUCTUK B BEICTALIMOHHBIX MEC-
Aax, MO3BOJAIOT U3YYUTh JUHAMUKY 3aCyX Ha TEPPUTOPUU
I'py3u Ha  OCHOBE  KOMIUIGKCHOH  OLICHKH €€
nHTeHcHBHOCTU. Ilepron HaOmromeHWH  BKIIOYAET W
BPEMCHHONH HHTEpPBaJI, KOTJAa JOBOJBHO OTYETIMBO OBLIO
3a()MKCHPOBAaHO HAYaJo, a 3aTeM DPAa3BHUTHE IJIOOAIHHOTO
MOTEMIeHUs: ¢ Hadasia 90-ThIX rOAOB 10 HBIHEIIHEE BPEMs.
[TosToMy, cpaBHHMBas CKOPOCTH HW3MEHEHHS JI0 W TOCIe
HACTYIUICHUA TIOTCIUICHUSA TMOCTPOCHHUEM TPEHIAOB WIN
paccMarpuBasi yCPEINHEHHBIE XAPAKTEPUCTUKH B JBYX
BPEMCHHBIX MNEPpHUOJaxX, MOXHO OLCHUTHL BO3MOKHOC BJIUA-
HHE TJI00aJbHOr0 IOTEIIJICHHUS Ha JWMHAMUKY 3aCyX.

Pe3yabraTsl Heceq0BaHMii

O1leHKH MHTEHCUBHOCTH M PE3YJIbTAaThl PAHOHUPOBAHUS
3acyx B pabotax [9,10] mo3Bosunu BEIOpATh CTaHIIUM, JaH-
Hble HAaOJIIOJCHUH KOTOPHIX HanboJiee 4acTo OTMEYallk cpe-
JTHHE, CUIIbHBIE M OYEHb CHJIbHBIC 3aCyXH. TaKOBBIMH OKa3a-
muck: B 3amamHoit ['py3um - AmOpomnaypu; B Bocrodnoii
I'py3un - Axmera, Carapemxo, Jenommucukapo, [upaku
(Kaxern), Tommucu, Mapreynu, ['apnadanu, bomaucu (Hu-
xkHag Kaptim). CnenyromuM marom ObDI 0TOOp CTaHITHH,
M0 JaHHBIM KOTOPBIX CHJIbHAs M OUYEHb CHIIbHAs 3acyxa
oTMeualiach MOJPSA B TEYEHHHM TpPeX BeEreTalnoOHHbBIX
MecsieB U Oomee. Ha puc. 1-5 mpencraBneHa guHaMuKa
3acyx B mepuoa 1951-2007 romoB mo AaHHBIM CTaHIMA
Bocrounoit I'pyzun — Towumucu, [appabanu, Carapemxko,
Iupaxku, Jenonnucuxapo. Ha pucyHkax HaHECEHBI, TaKKe,
TpPEeHAbl W3MEHEHMs KaTeropuil (KIaccoB) KOMIUIEKCHOM
OLIEHKM WHTEHCHBHOCTH 3acyX, a TaKXKe yKa3aH 4YacToTa
(BeposiTHOCTB) siBJIeHUs P B BereTanMoHHbIE MecCAIbl (PUCK
HaCTYIUICHHS 3aCyXH).

HanGosnpmrass kaTeropusi SIBICHHS MO JaHHBIM BCeEX
CTaHIMH — 3TO KJIacc 2 WM CHiIbHAs 3acyxa. CoriacHO KoM-
IUIEKCHOW OIIeHKEe OYeHb CHJIbHas 3acyxa (kimacc 1) He
HaOmofanace HM B OJHOM cilydae. Puck siBIeHHs
BO3pacTacT OT Mas K CEHTSIOPIO M JOCTHraeT MakCUMyMa B
nepuop urons-aprycra (Towmucu, p=0.30) wim B aBrycre-
centsiope (apmabanu - p=0.46; Carapemxo — p=0.21;
Mupaku u Jenommucikapo — p=0.16). Omnako, eciau
OLICHKY IIPOBOJUTE TOJIBKO JUIL aTMOCc(epHOl 3acyXH, TO MO
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JaHHBIM cTaHUMKM TOWIMCH B MIOHE-aBIycTe OTMEYEHa M
oueHb CHIbHas 3acyxa (xmacc 1). [Toutm Bo Bcex ciydasx
TPEHIbl U3MEHEHHUS KaTeropuil He (UKCUPYIOT BO3pacTaHHe
WHTCHCHMBHOCTH  3acyX. B OonpIIMHCTBE  ciy4aeB
HHTCHCHBHOCTh HE MEHSETCS WIM Jaxe HaOllrojaercs ee
YMEHBIICHUE — HaIpUMep, AT CTaHIMK TOMITHCH.
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(8] -V o
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Draughts dynamics against the background of global warm-
ing/N.A.Begalishvili,  T.Tsintsadze, = V.Shelia, K.Lashauri,
N.N.Begalishvili, N.Tsintsadze /Transactions of the Institute of
Hydrometeorology, Georgian Tekhnical University. -2011. - 1.117.
— pp. 68-73. - .Russ .; Summ. Georg.; Eng.; Russ

The investigation results of draughts dynamics over Georgian terri-
tory for 1951-2007 year period based on the 49 existed and func-
tioning meteostations for all months of vegetation period (March -
September) are presented. The draught intensity assessment is
carried out using methodology elaborated at the Agricultural Me-
teorological Scientific-Research Institute of Russia. This method is
based on the integrated application of 3 meteorological (atmos-
pheric) and 2 agrometeorological (soil) indices. The droughtiest
stations in Eastern Georgian regions have been ascertained. Those
are stations in Kvemo Kartli — Thilisi and Gardabani; In Kakheti-
Sagarejo, Shiraki and Dedoplistskaro. According to the data of
those stations severe and extremely severe draughts were detected
repeatedly no less than in 3 vegetation months. The maximal prob-
ability in class 2- strong draught was fixed by Gardabani station
data - p=0.46, Thilisi- p=0.30 and Sagarejo — p=0.21, Shiraki and
Dedoplistskaro- p=0.16. All of them were registered in August and
September. The analysis of variation of draught intensity relevant
trends doesn’t indicate the influence of global warming on the
draught dynamics.

YIIK 551

Jnnamuka 3acyx B I'pysmm Ha d¢oHe ri100aJbHOrO moTe-
miienusi/H. A berammmrmm, T.Huananze, B.1emns, K.Jlamaypw,
H.H.BerammmBumm, H.Iluxnanze./C6. TpymoB HWuctutyra I'n-
npomereoposiorun I'pysunckoro Texuuueckoro VYHuBepcurera
I'py3un.—2011-1.117—c.68-73.—Pyc.;Pe3. ['py3., Awr.,Pyc
[IpuBeneHsl pe3ynpTaTbl HUCCIENOBaHWS JAMHAMMKM 3acyX Ha
teppuropun I'pysun B mepuox 1951-2007 rogoB mo naHHeIM 49
paHee CyLIECTBYIOLIMX U HbIHE ACHCTBYIOLMX METEOCTAaHLMH I
BCEX MECALICB BETETALOHHOTO Iepruoa (MapT-ceHTI0pb). Ouenka
UHTCHCUBHOCTHU 3aCyXH BbBIIIOJHCHA C€ TIIOMOLIBKO METOAUKH,
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paspaborannoii B BHUUCXM (Poccmst). OHa ocHOBaHa Ha
KOMIUIEKCHOM  HCIIOJB30BaHMH  3-X  METEOpOJIOTHYECKUX
(atMocepHBIX) M 2-X arpoMeTeopOoJOrHYecKUX (IIOYBCHHBIX)
nokasatesnield. BbiieneHsl Haubonee 3acylUIMBBIC CTAHIMU B
peruonax Bocrounoii ['pysun. 910 cranuuu B Hmwxuelr Kaptou —
Tounucu u I'apnabanu, a taxke B Kaxern — Carapemxo, [lupaxu
u Jlenomincukapo, o JaHHBEIM KOTOPBIX (MKCHPYETCS CHIIbHAs U
OYeHb CHJIBHAs 3acyxa TMOApSAA HE MeHee, 4YeM B 3-X
BEreTAIlMOHHBIX Mecsnax. MakcuManbHas BEpOSITHOCTb B Kiacce 2
— CHIbHas 3acyxa, 3a(UKCHpOBaHa II0 JaHHBEIM CTaHIMH
lapnabanu —p=0.46,Toumucu — p=0.30 u Carapemxo — p=0.21,
Mupakn u Henommucukapo — p=0,16. Bce oHM OTMe4YeHHI B
aBrycTe WJIM B CEHTAOpe. AHalU3 COOTBETCTBYIOLIMX TPEHIOB
W3MCHEHUS WHTCHCHUBHOCTH 3aCyX YKa3blBaeT Ha OTCYTCTBHE
BJIMSTHUS TTI00ATBFHOTO NOTEIUICHHUSI Ha AUHAMHKY 3aCyX.

A.A. Anxuesa., ©.A XopryaHnu.
BricokoropHsIii reou3ndecKiii HHCTUTYT, T. Hampamk

YAK 517.958:[550.3+551.5]
I'PO3bl HA CEBEPHOM KABKA3E U COJIHEYHASI
AKTUBHOCTD.

Hmeercss  1oBONBHO OOJNBIIOE KOJIMYECTBO HCCIEIO-
BaHUHM TOATBEPXKAAIOUIMX HAJIHMYUE COJIHEYHO-3EMHBIX
B3aMMOCBSI3€H, MPOSBISIONIUXCS B BUJE IUKINIHOCTH psla
reo¢usudeckux mporeccon. Tak, B 1880-x romax I'. Bunbn
[1] mccnenoBan cBsi3b MEXJY COJTHEUHOW aKTUBHOCTHIO M
TeMmIeparypoii Bo3ayxa B Poccuu. Ilozmuee, B. Pobepre [2]
MoKa3aJl CYIIeCTBOBaHUE 22-JETHEH MOBTOPSEMOCTH 3aCyX
B 3amaaHeix obnmactsax CHIA. K. Hlyypmanc u A. Oopt [3]
OOHApYXWJIM pPEryJsIpHbIE W3MEHEHHS BBICOTHI yPOBHEH
MOCTOSSHHOTO JAaBJICHUS B Tpormocdepe, CBSI3aHHBIE C
WHTCHCUBHBIMH COJHEYHBIMHU Bemblmkamu;, b. TuHcnedt u
op. [4] BBABHIM OTYETIUBBIC BapHAIlMd BBICOTHOTO
npoduis  TemmepaTypel B Tpomochepe BO  BpeMms
MOHWKEHUH  WHTEHCHUBHOCTH  TOTOKAa  TaJaKTUYECKUX
KocMHueckux Jyded. HecmoTps Ha 3TO0 MHOrUMH
reou3MKaMH pPELINTEIBHO OTBEpraeTcs WJes O BIHMSHHH
COJIHEYHOW aKTUBHOCTH Ha IPOLECCHl B HIXKHEW aTmocdepe.
A.C.MonuH [5] cuutaer, 4To Ulies COTHEUHO-3EMHBIX B3au-
MOCBSI3¢i COBEpIICHHO HEMpHeMJIeMa, TaK KaK MOIIHOCTh
aTMOC(EPHBIX TPOIECCOB Ha HECKOJBKO IMOPSIKOB IPEBHI-
IIaeT MOTOK YHEPTHH, BHOCHMOW B OKOJIO3€MHOE KOCMHUYE-
CKOE TIPOCTPAHCTBO (MarHUTOC(heEepy 3eMIIH) COJHEYHBIM
BeTpOM. B CBA3M ¢ OTUM mpencTaBisieTCs KpaiHe
MAJIOBEPOSITHBIM, YTOOBI COJIHEYHAsh AaKTHBHOCTH MOTJIa
CyIIECTBEHHO BO3JCHCTBOBaTh HA COCTOSIHHE HIDKHEH
atMocdeprl. Kak mokazaHo B o03ope [6], mccinemoBaHus,
BBITTOJTHEHHBIE 32 TOCIETHIE TO/IbI, TO3BOIMIN HAWTH KITIOY
K TIPEOJOJIEHUIO AITOTO MPOTHBOPEYHS W TEM CaMBIM K
PEIIeHHIO poOIEeMBI COJTHEYHO-3€MHBIX CBSI3EH.
M.U.IlynoBkuHy [6] Ha OCHOBE aHalIM3a UCCIEIOBAHUN B
Poccum (ITO) m 3a pyOexoMm ynajoch INPOCIEAUTH
OCHOBHBIE  (DM3MYECKHE  MPOLECCHl,  ONpEeIISIoNHe
BO3JICHCTBUE COJTHEYHOM aKTUBHOCTU Ha COCTOSIHME HUKHEH
atMochepbl W morogy. OCHOBHOE BO3paKCHHE IPOTUB
BO3MOXKHOCTH 3(PQPEKTHBHOTO BO3JICHCTBUS COJTHEYHOMH
aKTUBHOCTH Ha COCTOSIHWE HIDKHEH atMocdeps! W HOromy,
OCHOBaHHO€ HAa HEIOCTATOYHON MOIIHOCTH COJHEYHOTO
BETPa, OKA3EIBACTCS BIIOJHE TIPEOJOTIIMBIM.

B mpemyaraemoii pabote oOCykmaeTcsi OTHO M3 CaMBIX
aKTyaJbHBIX MIPOSBICHUI COTHEYHO-3EMHBIX CBS3EH - BBIAB-
JICHWE PETHOHAIBFHOTO PearnpoBaHMs I'PO30AKTUBHOCTH Ha
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Ceseprnom Kaskaze. Ha puc. 1-2 mpencraBieHbl Bapuanuu
yycia AHEW ¢ Tpo30i 3a roJl U NpOJOJIKHUTEILHOCTH T'PO3 B
yacax B TE€YEHHE T'0J1a 110 JaHHBIM MeTeocTanuuii Coun, An-
nep, Kpacnas [Tonsna 3a nepuon 1989-2002 rr. [7].

Hmeror MecTo crienyromye XapakTepHble 0COOCHHOCTH
B XO/€ TIpPO30BOM aKTHBHOCTH 3a YKa3aHHBIH MEpPHOJ:
COTJIACHO IIOJyYEHHBIM pe3ynbTataM [7] BpeMeHHbIE
M3MEHEHHSI CPETHETO 110 TEPPUTOPUH UHCIIA JTHEH C TPO30i
3a rox N u cpemHell MPOIOIDKUTETHHOCTH Tpo3 T Xopormio
KOPPETUPYIOT MKy COOOM.

Jlnst TMC «Coum»: T=2,95-N"" ¢ kosddurmenTom
xoppemsun 0,75; «Amrep»: T=1, 5-N*? ¢ kosddpurmenTom
xoppemsmun 0,73; «Kpacmas momsma»: T=0, 74-N*? ¢
ko3 Punmenrom koppermsiun 0,88.

Cpesiee uwcno fvei N
P00 B o

2001

2001

Puc.2. Bapuanun nponomku-
TeabHOCTH rpo3 T 1o JaHHBIM
Mereoctannuii Coun, Aamep,
Kpachas [lonsHa 3a nepuon
1989-2002 rr

Puc.1. Bapuanuu uncna qaeii N
¢ Tpo3oit

B kauecTBe Mepbl CTENCHH COJHEYHOIH aKTHBHOCTH B
JaHHOW paboTe HMCHONB30BaHbl YCIOBHBIC 4ncia Boubda:
W=Kk(f+10g), rae k - ko3 uIeHT MpOnopIHOHATHHOCTH;
f - o6mree uncio nsren Ha ConHile; ( - YUCIO TPYII [SITEH;
W - gucio Bonbda. Koaddurment npomnoprimonanbHocTH K
3aBUCHT OT MOIIHOCTH NPUMEHSEMOr0 HWHCTPYMEHTA.
OO6bruHO uyncina Bombda ycpeaHsooT (M0 MecsmaM HIH

rojgaMm) © CTpPOAT TpaduK 3aBUCUMOCTH COJHEYHOH
AKTUBHOCTH OT BPEMEHHU.
Ha puc.3 pmana xpuBas Bapuauud  COJIHEYHOM

akTUBHOCTH 32 300 jeTHU nepuoll, U3 KOTOPOH BUIHO, YTO
MaKCUMyMBl 1 MHHUMYMBI YEPEIOYyIOTCS B CpEIHEM depe3
Kaxeie 11,1 et 1 Ha3BIBArOTCS IUKIIOM, XOTS TIPOMEXKYTKH
BPEMEHH  MEXIy OTACIbHBIMH  IOCIEIOBATEIEHBIMA
MaKCUMyMaMH MOTYT KoJjieOaThCcs B mpenenax ot 7 mo 17
JIET.

W 1700r, 1800r,1900r.

Puc. 3. Kpuas Bapuaruu conmHedHOH akTHBHOCTH 32 300-
JIETHUI nepuos

B uccnenyemom nepuoge ¢ 1700 mo 2004 rr. ux 28.
3HayeHUuss  CPEJHErOJOBBIX  MAaKCUMYMOB  COJHEYHOI
AKTUBHOCTH MEHSIOTCA B 3TOM HHTepBase oT 45,8 B 1816
rogy no 190,2 8 1957 r.

Cnenyer OTMETHTb, UYTO 3HA4€HHUS MAaKCHUMYMOB
COJTHEYHOHN aKTHBHOCTH MMEIOT TEHACHIIMIO K BO3PACTaHHIO
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OmKe K HalleMy CTOJIETHIO, a 3HadeHwsl 4ducesl Bonbda
KOJICOIIOTCS B OOJIBIINX TIpeesax.

Jlns mpoBeieHus CpaBHUTEIHHOTO aHANN3a BEKOBOTO H
CE30HHOro Xojia cojHeyHoi aktuBHOCTH 1900-2004 rr. u
OMACHBIX Treo(U3MYECKUX MIPOLIECCOB (HApUMeEp, rpo3) Uc-
MOJIB30BaHbl 10 MereocTaHiusaM «Coum», «Amrep». Kpa-
CHasl MOJISIHA» CPEJAHET0JIOBBIE U CPEJHEMECSUHbIE JaHHbIC
3a pasnuuHsle nepuoast 1900-2004 rr. (puc.4,5).
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B) KpacHaa nonsHa

Puc.4. Ce3onHoe cpenHerogoBoe

C nmnomompio  MeTola  KOppeNsluM  HaljeHa
KOJIMYECTBEHHas OLEeHKa (KodpduuueHT koppemsiuun I)
CBSI3M COJTHEYHOW aKTHBHOCTH M HKCTPEMAIIBHBIX CHTYAIHH
o u3BecTHOH popmyre[7]:

206 =N -
.

1/2
[Z(xi -0%(y, 77)2}
.
TJe Xj - TIOKa3aTesid COJIHEYHOW aKTHBHOCTH, T.€. yucia Bo-
neda; X - cpenHee apudMeTHIECKOE MOKa3aTeNel CONHed-
HOM aKTUBHOCTH; Xj, i — MTOKa3aTeJIN IPO30BON aKTUBHOCTHU
3a rom; Y -cpemHee apruMETHUECKOE KOIMIECTBO TPO30BOi

r=

@)

AKTHBHOCTH, TJI€ i—II€JI0€ COOTBETCTBYET rogam 1989 < i <
2002. HWcnomssyst ¢opmyny (1) HaMu mONydYeHO, 4TO
KO3 puImeHT KOPPEISIIH MEXIy COJTHEYHOU
aKTUBHOCTBIO W TPO30BBIMU XapaKTEPHCTUKAMHU COCTAaBIISICT
r=0,7. Ilpm »5TOM MEXIy COJHEYHOH U TpO30BOU
aKTUBHOCTBIO CYIIECTBYET BBICOKAsh KOPPEIISIIIMOHHAS CBSI3b
¢ koaddunuenramu koppensuuu 0,7 i1 4ucia JHEH C
rposzoit 1 0,78 miIs MPOMOIKUTEILHOCTH TPO3 B TEUCHHUE
roja

[TonydeHHBI KOA(PGUIIUEHT yKa3bIBaeT Ha BBICOKYIO
CTETIeHb 3aBUCHMOCTH MEX[y ITOKAa3aTeISIMH COTHEYHOM aK-
TUBHOCTH Xj H TPO30BOH aKTUBHOCTH TIPHUPOIHOTO
xapaktepa y;. Haubonpmas xoppemsius 0,78 umeeT MecTo
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JUTSL  B3aUMOCBSI3H  MEXAY CPEIHETOJ0BOH MPOIOIKH-
TENBHOCTHIO TPO3 B YacaX U COJHEYHOH aKTHBHOCTBIO.
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B) Kpacnas noasina
Puc. 5. Ce3onHas cpenHerofoBas KOJWUYECTBAa JIHEH C

rpo3oii N  mpomomkuTenspHOCTH Tpo3 T B uacax
conneynoi aktusHoctd W 3a 1989-2002rT.

Haubonee xapakTepHBIM NPOSBICHHEM IEPUOIAN3ALIH
COJIHEYHOH aKTHBHOCTH SIBJISICTCS HAIMYME MSTHOOOpa3oBa-
TEJIBHBIX COJTHEYHBIX MHHUMYMOB M MaKCHMYMOB, KOTOpBIE
pa3rpaHUYMBAIOT IUKJIBI U yCTAaHABIMBAIOT TOYKH Hepernda
KPUBOW aKTMBHOCTH MJaHHOTO uKia. OCOOEHHO TOYHO
TpO30BbIE MHHMMYMBI M MaKCHMyMBI JIOKaTCs Ha
MaKCHUMYMBI COJIHEYHOM akTMBHOCTH. Hamo momdepkHyTsh,
YTO TPO30AKTUBHOCTh YACTHYHO OIEPEKAECT COJHEUHBIE
MaKkCUMyMBI, T.€. Ha JTale NOoAXoJa K MaKCHMyMy Ha
CosHIle aKTUBU3HPYIOTCS TPpo303(eKTuBHBIE TPOLECCH.
Takum  00pa3oM, BBIIBICHHBIH  BOJIHOBOH  IIpoIecc
3aTyXaHuss U BO3pAaCTaHHA TPO30BOM AaKTUBHOCTU Ha
Cesepaom KaBkaze no-sugumMomy, MOJYMHEH COTHEYHOMN
AKTUBHOCTH U SIBIIIETCS 3BEHOM B COJHEYHO-3EMHBIX
B3aUMOCBSA3SIX.
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J9do—gmbowo  BOogmgem  3o33sbosdo s dBob
0JBogmds.lo.5.  9x0939,  B.o.  bmeysbo/sdsGmggarmls
®adbognco 96039@Lo@gHol  JoO®IgEgmOmemyools

0bLE0AYHOL  FOmBoms  3Agdyemo  -2011-3.117-33. 73-75-
L3609 .Jodm.,0bgm., @Gyl
fPomdmoaqbow  80dmborgsdo  bordsMmos  MbsdgEMM39

39080B030L  Y39msDy 9dGUOWO 3OHMOEGI00b gHo—
9ONBY, MMIgwog 3bstg 395050m0L FoBgbos 3o 0J3s —
0ol 5JBH0gmdOL  BgdmddggdsBy  SGHIMbEBgMML  J3gs
03969000 8aMTo6gMdLS s 5d0bEDY. gobbowmos Fgdo—
Jagbowols  @s Bl sdBHogzmdoms  MMMOHNETIMIO-
©90Mgool  306mbBMIogmgdgdo  BHowMgm  39335L00L
A9O0GHMM0sbYg 1989-2002 fengddo. ©o39bomos
3MMIWs309IH0  I—-0M30IdMdd0  Fgdo—dbogols o
dBol  5JBHO3Mdoms  BmEOL, o3 byrdolsfizomdls bool
Q©OHMOL 296303c0md580 F9do—Jmbogools Lbobdo®mol
396mbBmBogmhgdoms  BLE  3OHMABbMDBL. 5 0ELEBHME0s,
000E0MAMB0s — 7 OLIHYEGdS.

UDC 517.958:[550.3+551.5]

THUNDER-STORMS IN THE NORTH CAUCASUS AND
SOLAR ACTIVITY./A.A Adzhieva., F.A.Khorguani/ Transac-
tions of the Institute of Hydrometeorology, Georgian Tekhnical
University. -2011. - 1.117. — pp. 73-75. - Russ .; Summ. Georg.;
Eng.; Russ

In the offered review one of the most actual and at the same time a
problem of modern geophysics causing the most fierce disputes is
discussed — influence of solar activity on a condition of the lower
atmosphere and weather. The regularity of interrelation of storm
and solar activity in territory of North Caucasus from 1989 to 2002
are considered. The correlation dependences of storm and solar
activity allowing with high accuracy to predict regularity of fre-
quency of thunderstorms in time are received.

VK 517.958:[550.3+551.5]
I'PO3bl HA CEBEPHOM KABKA3E U COJTHEYHAS AK-
TUBHOCTb./A.A Amxuesa., ®.A Xopryann/ C6. Tpynos Wnc-

turyta I'mppomereoposorun  I'py3unCKOTO TexHmaeckoro
Vuusepcurera ['pysun. —2011.—1.117.—¢.73-75.—Pyc Pe3. I'pys.,
Amnr.,Pyc.

B npeanmaraemom 0030pe 00CyXIaeTcs OfHA M3 CaMbIX aKTy-
albHBIX M B TO )K€ BpeMs BBI3BIBAIOINAs CaMble OXKECTOUYCHHBIE
cropbl Tpo0iieMa COBPEMEHHOH Teo(M3MKH — Bo3zeiicTBUe
COJIHEYHOH aKTUBHOCTH Ha COCTOSHHE HIDKHEH aTMmocepsl |
noroxy. PaccMOTpeHBI 3aKOHOMEPHOCTH B3aHMOCBSI3H TPO30BOH 1
COJIHEYHOH akTHBHOCTH Ha Teppuropuu Ceproro Kaskasza ¢ 1989
o 2002rr. IloxydeHsl KOppesIMOHHbIE 3aBUCHMOCTH I'PO30BOM U
COJIHEYHOM aKTHBHOCTH, MO3BOJIIOIINE C BBICOKOH TOYHOCTBHIO
IPOTHO3UPOBATH 3aKOHOMEPHOCTH YaCTOTHI IPO3 BO BPEMEHHU.
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T'anaeBa A.Y., Kemena JI.A., Cracenko /].B.
OI'BY BBICOKOTOPHEIHA Te0pU3NIECKUil HHCTHTYT,
Hanpunk

YK 551.582.2

AHAJIN3 UBSMEHEHUSA PEXKUMA OCAJIKOB B

PA3JIMYHBIX KIMMATHYECKHUX 30HAX

IEHTPAJBHOMN YACTH CEBEPHOI'O KABKA3A

Jis nccrnenoBaHus M3MEHEHHUH pekuMa aTMOC(HEPHBIX
OCaJIKOB B CTEIHOM M MPEATrOpHOM 30HAX MCIOJB30BAINCH
JaHHBIC  METEOCTAaHLMH,  PACHOJIOKEHHBIX B IT.
IIpoxnanueiii, Tepek, Hanbunuk u bakcan. Mcnons3oBanuce
JTaHHBIE O KOJHWYECTBE OCAJKOB, YHCJIC JHEH ¢ ocagkaMH 5
MM U 0oJiee U CyTOYHOM MaKCHUMyME OCaJIKOB B Pa3jIMYHbIC
Ce30HBI roja Ha oTpeske 1955-2006 rr. IlpeasapurensHo
ObUT NPOBEICH aHAIM3 COJIEpKaHUSI BO BPEMEHHBIX psjax
METEONapaMeTpOB AaHOMAJBHBIX 3JEMEHTOB, a TakKXke
HaJIMuus Yy HUX JUHEHHBIX TpeH10B. He ocTanaBinBasich Ha
pe3yibTaTax pacdye€ToB, OTMCTUM, YTO BPCMCHHBLIC PAIbI
MECSYHOTO KOJIMYECTBA OCAJKOB COJEPXKAT JOCTATOYHO
MHOTO aHOMAJIbHBIX 31eMeHTOB. OCOOCHHO 3TO OTHOCUTCS K
KOJIMYECTBY OCAJKOB B TAKHE MECSIBI KaK anpeib, aBrycT U
CEHTAOph, YTO MOXHO OOBACHUTH Oollee PE3KUMHU
M3MEHEHHSAMH IapaMeTpoB aTMOC(EpHI, 00YCIOBICHHBIMH
CE30HHBIMH TIPOIIECCAMU TTEPECTPONHKH €€ COCTOSHHUS.

AHanu3 TUHAMHUKH MeTeonapaMeTpoB MPOBOAMICA ITy-
TE€M CPaBHUTEJIBHOTO aHAJIN3a CTATHCTUYECKUX XapaKTepH-
CTUK YaCTHUYHBIX PsAJ0B, B BHIAC KOTOPBIX 6I)IJ'II/I npen-
CTaBJICHBI BPEMEHHBIE PSABI METEOoNapaMeTpoOB Ha yKazaH-
HOM oTpe3ke BpeMeHH [l]. Mcmonmp3oBasuch cienyromue
XapaKTepUCTHKH: CpelHee 3HaueHHe, CpelHEeKBaApaTHyec-
KO€ OTKJIOHEHHE, KO3 PHUIIMEHTH aCHMMETPHH U JKCIlecca,
MaKCHMaJIbHOE 1 MAUHHMAJIbHOE 3HAYEHHsI U pa30opoc MexXIy
HUMU. J{J1s1 TTOBBIIEHUSI JOCTOBEPHOCTH pE3yJIbTaTOB aHa-
au3a ObUIM MCHOJIB30BaHBl JIBA BApPHAHTA IIPE/ICTABICHUS
BPEMEHHBIX DSZOB METEONapaMeTPOB B BHIE YACTUYHBIX,
KOTOPbIE COOTBETCTBOBAJIN PA3JIMYHBIM BPEMCHHBIM WHTEP-
BajaM. B mepBoM BapuaHTe OHHM COOTBETCTBOBAIM BPEMEH-
HBIM oTpe3kam 1955-1971rr, 1972-1988rr, 1989-2005rT., a
BO BTOpoM BapuanTe 1955-1980rr m 1981-2005rr. Ilomy-
YCHHBIC TaKHUM 06pa30M pe3yibTaThl aHajin3a JUHAMUKU
METEONapaMeTpOB JOMOJHINCH pe3yJbTaTaMH aHaJH3a
BPEMEHHBIX PAJIOB M X JINHEHHBIX TPEHIOB.

OcTraHOBMMCSl Ha pe3yibTaTaX aHaIW3a AWHAMUKH
KOJIMYECTBA OCAJKOB B Pa3IMUYHBIE CE30HHI roga. B tabm. 1
MPUBEECHBl XapaKTEPUCTUKU YACTUYHBIX PSIOB KOJIMYECTBA
0CaJKOB B Pa3IM4HbIE CE30HBI rojja U 3a roj, MOJIy4YeHHbIE
10 JJaHHBIM MeTeocTaHIuH I. [IpoxmanHblil (cTemnHas 30Ha).
MosxHO 3aMETUTH, YTO HUMECT MECTO YBCIIMYCHUEC BO BpE-
MCHH NPAKTHYCCKHU BCEX XAPAKTCPHUCTUK YACTHYHBIX BPC-
MCHHBIX PAI0B KOJIUYECTBA 3UMHHX OCAaJIKOB 3a HMCKIIIO-
yeHneM Kod(ddurmenta skcrmecca. ITO MOXKET CBHAETENb-
CTBOBATH O HAJIWYWHU TCHACHIIMN YBCINYCHUA METCOIIapaMe-
Tpa Ha paccMaTpUBAaEMOM OTpe3Ke BpeMeHH. UTo kacaercs
KOJIMYECTBA OCa/IKOB B BECEHHHUE CE30HBI, TO TaKXe HaOIIo-
JlaeTcsl YBEIMYEHHE C TEUCHHEM BpPEMEHM TaKUX Xapak-
TEPUCTHK KaK CpeJHee 3HaueHUe, CPEeIHEKBaJpaTHUECKOe
OTKJIOHEHHE, MUHUMalbHOEe 3HadeHue. Ho moseneHue oc-
TaJIbHBIX XapaKTEPUCTHK MOXXET CBHIETEIbCTBOBATH O TOM,
YTO B JWHAMHKE JAHHOTO MeETeonapaMeTpa HaMETHIIAch
TEHICHIHSI K YMECHBIIICHHIO.

Bonee cnoxHbIA XapakTep HOCHT W3MEHEHHE Xapa-
KTEPHUCTHK YaCTHYHBIX BPEMEHHBIX PSZIOB KOJIMIECTBA OCAIKOB
B JICTHHE CE30HBL. VIMeeT MecTo, KaKk MOXKHO 3aMETHTb, yBE-
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JMYEHWE C TEYEHHEM BPEMEHHM CpEAHEro 3HAa4eHUus W
CPEeIHEKBAIPaTHYECKOTO OTKIOHSHHS MeTeonapaMeTpa. B 1o xe
BpeMsl [IOCTaTOYHO OBICTPHIMH TEMIIaMH YMEHBIIAIOTCS 3Ha-
YeHHsl OCTAIBHBIX XapaKTePUCTUK, YTO MOXKET CBHIETEIbC-
TBOBaTh O IIOSIBICHHMH BO BPEMEHHOM psIy TCHACHLMH
YMEHBIICHHUS KOJIMYECTBA 0CAIKOB B JICTHUE CE30HBI.

Ta6n1/1ua 1- CratucTuyeckue XapaKTCPUCTUKHU YaCTUYHBIX

BPEMEHHBIX  PSAJOB KOJIMYECTBA OCAAKOB B Pa3iIUYHBIC
ce30HBbI rofa u 3a rox (r. IlpoxiaHblii)
- 5 s 5 g
2o B g2 B g | B | B |5
SSe|2E s 2| il zE|zE|g¢
S3E (BT (S5 B gg || ET &7
= &= & 3 8 o E s A
@) ] ™ = =
3uMHIE
1955-1971 64,0 14,6 5,1 41,6 39,0 95,0 56,0
1972-1988 62,9 9,5 44 41,3 448 79,8 35,0
1989-2006 72,7 22,6 7,7 36,6 41,0 117,2 76,2
1955-1980 64.4 12,9 7,0 71,7 39,0 95,0 56,0
1981-2006 68,9 20,3 20,5 70,7 41,0 117,2 76,2
Becennne
1955-1971 131,1 445 | 139 60,8 60,0 246,5 186,5
1972-1988 126,2 413 1,5 43,5 554 216,2 160,8
1989-2006 | 1473 | 472 | -3,7 36,9 64,0 232,0 168,0
1955-1980 129,3 46,1 13,8 78,8 554 246,5 191,1
1981-2006 141,0 43,8 -0,2 57,6 64,0 232,0 168,0
JletHue
1955-1971 175,0 55,2 14,8 76,4 71,7 329,0 2573
1972-1988 187,1 55,7 -43 28,8 88,0 260,7 172,7
1989-2006 | 167,0 | 611 | -0.8 49,5 32,0 2730 | 2410
1955-1980 1713 53,7 18,5 104,5 71,7 329,0 2573
1981-2006 181,1 61,7 -84 62,9 32,0 273,0 241,0
OceHHue
1955-1971 73,8 24,7 13,5 59,0 38,0 138,2 100,2
1972-1988 92,7 249 1,7 50,4 440 150,0 106,0
1989-2006 114,0 43,0 17,2 59,7 60,0 225,0 165,0
1955-1980 79,8 26,6 20,5 90,1 38,0 150,0 112,0
1981-2006 107.9 39,2 27.8 112,5 440 225,0 181,0
T'omoBbIe
1955-1971 4448 96,2 -0,7 39,1 251,5 606,0 3545
1972-1988 4673 84.4 -5,7 448 286,0 618,1 332,1
1989-2006 502,1 92,8 9.5 43,6 301,0 6540 353,0
1955-1980 4448 90,0 3.8 67,1 251,5 618,1 366,6
1981-2006 4993 90,6 | -204 784 286,0 6540 368,0

Hpyras TeHpeHIMs HaOm0gaeTcs B JWHAMHKE KOJI-
HMYeCTBa OCAJIKOB B OCCHHHE CE30HBI. M3 TaOIuIsl MOXHO
3aMETUTh, YTO MMEET MECTO JOCTATOYHO OBICTpPOE YBEIH-
YEHUE C TeYEHUEM BPEMEHHU IPAKTHUECKU BCEX XapaKTepH-
CTHK YaCTUYHBIX BPEMEHHBIX PSAJOB JAHHOIO MeTeonapa-
MeTpa. Hanpumep, cpenHee 3HaueHue MeTeonmapameTpa Ha
MOCJIeTHEM OTpe3Ke BPEMEHH IO CPaBHEHHIO C €ro 3Ha-
YeHHEM Ha MEePBOM yBEIMUYMIOCH ipuMepHO Ha 40 MM (Wu
6onee gwem Ha 50%). Takum ke 0Opa3oM YBEIHYHMIOCH U
MakCHMaJbHOE 3HAueHHE MeTeomapamerpa - Ha §7MM
(6onee yem Ha 60%). CpaBHEHHE JBYX IMOCIECTHUX CTPOK
TaONUIIBI TIOKA3bIBAET, YTO M B CIydae ABYX YaCTUYHBIX
BPEMEHHBIX DSJOB HAOJIOaeTCsi POCT XapaKTEPUCTHK
YaCTUYHBIX BpPEMEHHBIX pspoB. CpenHee 3HaueHUE
KOJIMYECTBA OCEHHUX OCaJKOB BO BTOPOIl MOJIOBUHE
paccMaTpUBaeMOro Iepuoja, HampuMep, YBEIHYHIOCh
6onee yem Ha 35%: ¢ 79,8Mm 10 107,9Mm. Takum 00pazom,
MOJHO 3aKJIIO4MTh, YTO Ha pAacCMaTpUBAEMOM OTpE3Ke
BPEMEHH TPOUCXOANUT yBEIMYEHHE KOJIMYECTBA OCATKOB B
OCEHHHE CE30HBI.
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C ydYeToM MOJYYCHHBIX PE3YNIbTATOB MPEICTABIACT
UHTEpEC aHAIIN3 JTUHAMUKHU TOJJOBOT0 KOJHYECTBA OCAIKOB.
MO’KHO 3aMETHTb, UTO Cpe/lHee 3HaUEHHEe MeTeonapaMeTpa Ha
otpeske 1981-2006 rr. yBenmmumwioch Ha 57,3 MM (WM Ha
13%) mo cpaBHEHMIO C €ro 3HayeHHeM Ha oTpeske 1955-
1971rr. A TO CcpaBHEHHIO C €r0 3HAaUYCHWEM B TIEPBOH
THIOJIOBUHE PacCMATPHUBAEMOT0 MIepPHO/a YBEIMUYCHHE BO BTOPOH
mojiopuHe cocraBiger S54,5Mv mmm  12,3%. HabGmomaercs
Talke  POCT  INIPUMEPHO  OJNMHAKOBBIMH  TEMIIAMH
MHHUMAJIEHOTO ¥ MaKCUMAaJIbHOTO 3HAYCHHI MeTeoliapaMeTpa
(ma 35 wm 36mMm coorBercTBeHHO. Takum oOpasoM, Ha
paccMaTprBaeMOM OTpE3Ke BPEMEHH UMEET MECTO YBEJIMUCHHUE
TOJIOBOTO KOJIMYECTBA OCA/IKOB, CBSI3aHHOE IPEHMYILECTBEHHO
C YBEJMYCHHE KOJMYECTBA OCAJKOB B OCEHHME ce30HBL Ho
yMEHbIlIeHHe KOd(D(UIMCHTA aCHMMETPHH C  TEUYCHHEM
BPEMCHU MOXKET CBHCTENHCTBOBATh O MOSIBIICHHH TCHACHIIUH
YMEHBIICHHS 3HAUYCHHIT MeTeoapaMeTpa.

[omy4yeHubre BBIBOJIBI HOATBEPIKIAFOTCS u
pe3yiabTaTaMd CPaBHHUTEIBHOIO — AHAM3a CIIaKEHHBIX H
OCPEIHEHHBIX HA pAcCMaTpHUBaeMOM OTpPE3Ke BPEMEHHU
3HAYCHUI MeTeonapaMeTpa B pa3sIMYHbIC CE30HBI roja U 3a
TOJI.

Takue e  pacyeTsl  NPOBOAWINCH M C
HUCIIOJIb30BAHUEM JAaHHBIX METCOCTAHIIUU T. TepeK, TaKXeE
pacnosio)keHHOW B CTemHOil 30oHe. B pesynprare ObLIM
MOJYYCHbI MNPHUMCPHO TaKWE€ XKC TCHACHUIUU HW3MCHCHUA
KOJIMYECTBA OCAAKOB B Pa3JIMYHbIC CE30HbI FO/A.

PaccMotpum nanee pe3ysbTarhl  TakHX K€ PpacyeTos,
NOJTyYeHHbIE 1O JaHHBIM MeTeocTaHmud TI. Hanpumk,
PAacTIOI0KEHHOH B TIPETOPHON 30HE perroHa (Tad. 2).

Tabmuma 2- CTaTUCTHYECKHE XapaKTEPUCTUKN YaCTHIHBIX
BPEMEHHBIX DPSIIOB KOJIMYECTBA OCAIKOB B Pa3INIHbIC
ce30HBI ToJ1a ¥ 3a roj (T.Hanpunk)

Meteorology and Climatology

= o z g -~ | E
SEE [P. |88 gz | e8| 2B 8a
2E< |83 Ec | &S| &8 | E-| 2| &%
S2= |22 | 2E| 55|55 |2z | 528|388
EER T | 0G| HF|HE R ¢
O (= =
3uMHue
1955-1971 70,6 16,3 -4.5 54,1 31,0 100,0 69,0
1972-1988 68,8 13,5 10,3 39,2 48,0 95,0 47,0
1989-2006 75,8 20,7 13,1 394 53,0 115,0 62,0
1955-1980 72,5 15,8 -7.8 77,0 31,0 100,0 69,0
1981-2006 71,1 18,9 30,6 84,7 48,0 115,0 67,0
Becennue
1955-1971 181,2 68,2 8,7 534 63,3 348,0 284,7
1972-1988 199,5 52,6 -3,.8 41,9 88,1 294,7 206,6
1989-2006 183,2 39,6 -1,7 65,3 90,0 271,0 181,0
1955-1980 187,9 65,9 7,3 73,7 63,3 348,0 2847
1981-2006 187,8 41,6 -39 71,5 90,0 271,0 181,0
Jletnue
1955-1971 220,1 72,3 1,2 32,7 107,0 340,0 233,0
1972-1988 240,1 60,4 -6,5 41,1 124,8 3374 212,6
1989-2006 | 238,0 73,5 -1,2 41,5 97,0 373,0 276,0
1955-1980 218,9 67,0 -1,1 534 107,0 340,0 233,0
1981-2006 | 246,7 69,6 -6,2 61,7 97,0 373,0 276,0
Ocennue
1955-1971 111,6 32,2 11,6 42,8 71,0 184,0 113,0
1972-1988 137,8 41,3 10,4 52,6 63,0 2350 172,0
1989-2006 153,0 59,5 20,8 81,4 62,0 325,0 263,0
1955-1980 123,5 384 23,3 97,9 71,0 2350 164,0
1981-2006 145,5 55,8 30,5 128,0 62,0 325,0 263,0
T"ogoBbIe
1955-1971 5848 99,0 48 29,5 4420 753,0 311,0
1972-1988 6442 99,5 -19,2 62,4 404,0 777,1 373,1
1989-2006 | 651,2 112,0 5,1 46,7 4689 8933 4244
1955-1980 602,8 98,6 -4,7 46,0 428.8 753,0 3242
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[[1981-2006 | 651,6 | 1115 | -36 | 743 | 4040 | 8933 [ 4893 |

Kak MOXXHO 3amMeTuTp W3 TaONMIBI, B CIydac Tpex
YaCTHYHBIX PSOB CpENHEEe KOJIMYECTBO 3HUMHHX OCAIKOB
CHaJyala yMCHBIAETCS, 3aT€M MPOMCXOOUT OBICTPOE €ro
YBENIMYCHHE, a B CIIydae ABYX YaCTHYHBIX PSJIOB HaOMomaercs
HekoTopoe ero ymeHslenue. Hanpumep, B 1955-1971 rr. ero
3HaueHue paBHsuiock 70,6 MM, B 1972-1988 rT. — 68,8 MM, B
1989-2006 rr. — 75,8 mm. B 1ienom 3a Bechk mepuon ¢ 1955 mo
2006r. oHO yBenuumiIoch mpuMmepHo Ha 7,3 %. Urto kacaercs
OCTAJIBHBIX  XapAaKTEPUCTHK, TO, KaK MOXXHO 3aMEeTHUTh,
HAaOMOaeTCs  HEKOTOPOE  YMEHBIIGHWE BO  BPEMEHHU
kod(uIIeHTa 3KCcIecca 1 pa3dpoca MeKITy MaKCHMAJIBHBIM H
MHMHAMAJIbHBIM ~ 3HAUEHWSMH, @ 3HAYCHMS  OCTAIBHBIX
XapaKTEpPHCTUK YBEIIMYUBAIOTCS (MHOT/IA TayKe 3HAYHUTENHHO).

CpenHrie 3Ha4YEHMS KOJMYECTBA OCAAKOB B BECEHHHE
CE30HBI, COOTBETCTBYIOIIME TPEM OTMEUCHHBIM  BBIIIE
MHTEpBaJiaM, COOTBETCTBEHHO paBHbI 181,2; 199,5 u 183,2mm,
T.€. OHU NPHMEPHO B 2,5 pa3a MpEBBIIIAIOT COOTBETCTBYIOIINE
3HaUeHWH 11 3MMHHMX OcCajgkoB. lIMeeT Takke MecTo
HeOoybIoe  KoyeOaHWe CpPEIHEro 3HAYeHHs  KOJMYEcTBa
OCaKOB B  BECCHHHME  CE30HBL. ~ 3HA4YCHUE  JIAHHOW
XapaKTEPUCTUKU MAaKCHUMAaJIbHO Ha uHTepBaite 1972-1988rr.,
XOTSI B CITy4ae ABYX BPEMCHHBIX MHTEPBAJIOB OHO NMPAKTUYECKH
HE M3MEHMIIOCh. OCTaIbHBIE XapaKTEPUCTHKH YaCTHIHBIX PSIOB
KpoMe KOo3((dUIMeHTa dKCIecca ¥ MUHHUMAJIBHOTO 3HAYCHHS
YMEHBIIAIOTCS C TEYCHHEM BPEMEHH. MUHNMAIBHOE 3HAUCHHE
MeTeonapamMerpa, Kak MOXKHO 3aMETHTh, YBEIMYMBACTCSH, a
Kod(h(UIMEHT HKCIIecca CHauasla pe3Ko MaaeT, 3aTeM TaKHM Ke
o0pa3oM yBenmMYMBacTCS, a B CiIydae [BYX YaCTUYHBIX
BPEMEHHBIX PSJIOB IMEET MECTO HEKOTOPOE €r0 YMEHBIICHHE.

KonnyecTBO 0OCalkoB B JIETHHE CE30HBI MEHSETCS
TaKUM k€ 00pa3oM, Kak M B BECEHHHE CE30HBI, HO, Kak
MOXXHO 3aMeTHTh, Oojiee OBICTPHIMH TeMIaMH. A dTO
KacaeTcs KOJHMYEeCTBA OCEHHHMX OCaJKOB, TO, BCE
XapaKTepUCTUKH  KpPOME  MHUHMMAQJIBHOTO  3HA4YEHHS
YBEIMYMBAIOTCS BO BPEMEHHM. TaKk KaKk MaKCHMalbHOE
3HAUCHHWE YBEIMUMBAeTCst Ooiee OBICTPHIMM TEMIAMH, a
MHHHUMaJIbHOE 3HAa4YeHHe, HaoOOpOT, YMEHBINAETCS, TO H
pazdpoc MeXTy HUMU yBEIMIUBAETCSI.

OcraHOBUMCSl Jlajlee Ha pe3yibTaTax aHajinM3a JUHa-
MHKHU TOAOBOI'0O KOJIHMYECTBA OCAJKOB. MoxHO 3aMCTHUTD,
4TO CpeJHee 3HAueHHWE TOJI0OBOTO KOJIMYECTBA OCAJKOB
JAO0CTAaTOYHO 6BICTpI)IMI/I TEMIIaMHU YBEJIIMYNUBACTCA BO
BpeMeHu. Hampumep, 1Mo CpaBHEHHIO C €ro 3HaueHHEeM Ha
uaTepBasie  1955-1971rr., ma 1989-2006rr. oHO cTano
oonmpme ©a 11,4%. CpaBHeHHE e€ro 3HA4YCHHUH I
MOCJICIHUX JIBYX YAaCTHYHBIX PSJOB TaKXKe YKa3blBaeT Ha
HaJIM4he pocTa B AMHAMHUKE JTaHHOro napamerpa Ha 8,1%.

IMpoucxoguT  yMEHbIIEHHE  MHHUMAIBHOTO  3HAYEHUS
MeTeollapamMeTpa, a MaKCHUMaJlbHOE 3HauyeHHe, HaoOopoT,
YBEIMYMBACTCSA, TpHYeM Oonee  OBICTPBIMH  TEMITaMH.

OueBHIHO, YTO 3TO TPHBOAWT K YBEIMUYCHHIO C TEUYCHHEM
BpeMeHH pa30bpoca MeXIy OTUMH XapaKTePHUCTUKAMH.
Hampumep, mo cpaBHEHHMIO C €ro 3Ha4€HWEM Ha IIEPBOM
HHTEpBaJie Ha TPEThEM OHO yBemmumioch Ha 36,5%. B ciyuae
JIBYX YACTHYHBIX BPEMEHHBIX PSJIOB YBEJIHMUYCHHE JTaHHOM
XapaKTepUCTUKN cocTaBwio modtH 51%. Ortor dakr wu
MOBEJCHHE OCTAIBHBIX XapaKTEPUCTHK YKa3blBalOT Ha TO,
YTO MMEET MECTO HMHTEHCH(UKAIMs C TEYCHHEM BPEMEHH
nporecca 0caJKooOpa3oBaHus B paccMaTpUBaeMON KiMMa-
THUYECKOH 30HE pecIryOInKy.

Takue >ke pacueTbl MNPOBOAMINCH W U JIPYTHX
METEOIapaMeTPOB, XapaKTEPHU3YIOINX PEXHM aTtMmocdep-
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HBIX OCAJIKOB B CTEMHOW M MPEAropHOil 30He peruoHa. B
KayecTBe MpuMepa B TaON. 3 TPUBEACHBI PE3yJIbTAThI
pacyeToB CTATUCTHYECKUX XapaKTEPUCTUK YACTHUYHBIX
BPEMEHHBIX PSIOB CYTOYHOIO MaKCUMyMa OCaJKOB IO
JIaHHBIM METEOCTaHLUH B I. [IpoxnaaHblil.

Tabnmma 3 - CraTHcTHYeCKHEe XapaKTePUCTHKN YACTHIHBIX
BPEMEHHBIX PSIOB CYTOYHOTO MaKCHMyMa OCAIKOB (T.
[IpoxmagHbIit)
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3uma
1955-1970 6,61 1,36 5,59 50,46 3,0 11,3 83
1971-1986 6,42 1,65 -0,39 24,73 4,0 9,0 5,0
1987-2002 7,10 2,88 4,72 28,27 3,0 11,6 8,6
1955-1978 6,62 1,82 4,57 77,29 3,0 11,3 83
1979-2002 6,32 2,64 10,86 47,18 3,0 11,6 8,6
Becna
1955-1970 15,57 443 0,34 34,44 9,0 233 143
1971-1986 16,13 5,06 7,07 3491 9,0 26,6 17,6
1987-2002 | 17,42 8,47 12,44 39,45 7,0 34,6 | 27,6
1955-1978 15,44 4,58 1291 69,22 9,0 26,6 17,6
1979-2002 17,36 7,60 16,63 63,96 7,0 34,6 | 27,6
Jleto
1955-1970 | 22,15 6,21 3,75 40,66 11,0 356 | 24,6
1971-1986 | 24,17 6,92 4.03 4422 12,0 | 40,0 | 28,0
1987-2002 | 23,26 743 9,21 56,74 9,0 41,6 | 32,6
1955-1978 | 22,63 6,34 -0,50 52,15 11,0 35,6 | 24,6
1979-2002 | 23,77 744 14,58 79,35 9,0 41,6 | 32,6
Ocenb
1955-1970 | 22,15 6,21 3,75 40,66 11,0 35,6 | 24,6
1971-1986 24,17 6,92 4.03 4422 12,0 40,0 28,0
1987-2002 | 23,26 743 9,21 56,74 9,0 41,6 | 32,6
1955-1978 | 22,63 6,34 -0,50 52,15 11,0 35,6 | 24,6
1979-2002 | 23,77 744 14,58 79,35 9,0 41,6 | 32,6

Kax nokaspIBaloT pe3ysibTaThl PacyeToB, CpEeJHEE 3Ha-
YEHHE CYTOYHOIO MAaKCMMyMa  OCaJKOB, XOTd U
HeOOJBIINMH TEMIIAMH, HO BO BCE CE30HBI rojia C TCYCHUEM
BpeMeHH. Ha mnosiBieHue Takoil TEHIEHLMH B JUHAMUKE
JIaHHOM XapaKTepUCTUKU YKa3bIBA€T XapakTep H3MEHEHUs

TaKuX  XapakTEepUCTHK  KakKk  CpEeJIHEKBaJpaTHYECKOe
OTKJIOHEHHE,  pPa3dpoC  MEXAy  MaKCUMaJIbHBIM U
MHHHMMaJIbHBIM 3HAYECHUAMHA MeTeomnapamerpa,

ko3pduumeHT acummerpud. UWCIOBBIE 3HAYCHUS JTHX
XapaKTePUCTUK, XOTS M MEIJICHHO, HO YBEJIMYUBAIOTCS C
TEYEHUEM BPEMEHHU.

Takum 00pa3oM, ¢ Y4€TOM JAAHHBIX TaOJUIBI | MOXKHO
OTMETUTh, YTO 3UMHHUE OCaJKHU IO JaHHBIM 3TOH MeTeo-
CTaHOMHU, XOTd W HE3HAYUTCIIBHO, HO YBCJIMYMBAIOTCA U
OOJHOBPEMEHHO OHH CTAHOBATCA 0ojlee MHTEHCHUBHBIMHU.
Takast TeHAEHIUS B peKUMe OcalKkoB B crenHoi 30He KBP
MOXKET OKazaThb 6HaFOHpI/IHTHOC BJIMTHUEC HA MPOMU3BOJCTBO
pacTeHHEeBOIYECKON MPOAYKIMU. UTO KacaeTcsi CyTOYHOTO
MakCHUMyMa OCaJKOB, TO U3MEHEHHUE BO BPEMEHHU XapakTe-
PUCTUK YAaCTHUYHBIX PSIOB AAHHOIO MeTeornapameTpa sBIIs-
eTcst OoJiee CYIIeCTBEHHBIM, BKIFOYAs U CPE/IHEEC 3HAUYCHHE,
KOTOpO€ YBEJIMUYMWIOCH MOUTH Ha 2MM. MmeeT Taike Mecto
YBEJIMYEHUE 3HAUYEHUH TNPAKTHUYECKH BCEX OCTAJIBHBIX
XapaKTEPUCTHUK 3a UCKJIIOUEHHEM MHUHUMAJIbHOTO 3HAYEHUS
CYyTOYHOTO MaKCHMyMa BECEHHHX ocaakoB. C ydeTom mo-
Jy4YEHHBIX paHee pPe3yJbTaTOB MOXHO OTMETUTb, 4YTO KO-
JMYECTBO BECEHHUX OCAJAKOB M HUX HHTEHCUBHOCTH B
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CTEIHOH 30HE YBCJIIMYMBAIOTCA, YTO MOXKET OTPa3UTHCA

OaronpUsATHEIM obpazom Ha MPOU3BOJICTBE
pacTeHNEeBOAYECKOM NPOJYKIIUH B PETHOHE.
OcraHOBUMCSl ~ jajee Ha  pe3ylnbTarax aHajIu3a

CYyTOYHOTO MaKCHUMyMa JIETHHX OCAQJIKOB IO JaHHBIM 3TOH
J)Ke MeTeocTaHmu. Kak MOKHO 3aMETHTh W3 TaOJIMIBI,

cpenHee 3HaYCHHUE JaHHOTO MeTeonapameTpa
HE3HAYHUTEIHHO U3MEHWIOCH HA PacCMAaTPHBAEMOM OTpPe3Ke
BpeMeHH. boyiee 3amMeTHOe M3MEHEHHE IpeTepIeso

MaKCHUMaJbHOE 3HaueHHe JaHHOro Meteomapamerpa. [lo
CPaBHEHMIO C €ro 3HaueHueM Ha uHTepBaie 1956-1970 rr.
Ha TMoclieIHEM OHO yBenuuymiock Ha 14%. B To ke Bpems,
KaK MOXXHO 3aMETHUTh, MUHHMAaJIbHOE 3HAYE€HUE CYTOYHOTO
MakCUMyMa, XOTS M HE OYeHb CYIIECTBEHHO, HO
yMeHbIIMI0Ch.  COOTBETCTBEHHO  Takoe  MOBEACHHUE
MaKCUMalbHOTO W MHUHHMAJBHOTO 3HAYCHUH IaHHOTO
MeTeomnapaMeTpa MPHUBENI0 K 3HAYUTEIEHOMY YBEIHMUCHHIO
pa3dpoca Mexay HuMH. [lo pe3ynbpraTaM pacuyeToB UMEET
MECTO YBEIHYCHHE OT MHTEpBaja K WHTCPBAIY W 3HAYCHUI
KOO(QQHUINEHTOB aCHMMETPUH M DJKCIlecca, a TakKe
CPEeIHEKBAIPATUIECKOTO OTKIOHCHUSI.

Takum 00pa3oM, Ha OCHOBE IPOBEJICHHBIX PACUETOB
MOXXHO 3aKIIIOYUTh, YTO HMEET MECTO, KaK YBEIMYCHHUE
MHTEHCUBHOCTH JIETHUX OCaAKOB. UTO KacaeTrcs CyTOYHOTO
MaKCHUMyMa OCEHHHUX OCaJIKOB, TO, K&K MOXXHO 3aMETUTh M3
TaOJHUIIBI, YETKO BHIPAYKCHHBIC TCHICHIIUN BO3PACTAHUS WM
yOBbIBaHHS B €T0 JTUHAMUKE OTCYTCTBYIOT.

00600mIast pe3ynbTaThl pacueToB, MOKHO CHIENAaTh Cie-
JTYFOIINE BEIBOJIBL:

1. KomnyecTBO 3WMHHMX OCaJIKOB B CTEIHOM 30HE
CeBeproro KaBkaza pasnmmuHBIX palioHaX BemeT celds Io-
pasHOMy. YBeIHUYeHHE 3HAUYCHUH JaHHOTO MeTeomapaMerpa
B OTIENbHBIX palioHaxX (MPEUMYIIECTBEHHO B CEBEPHBIX
palioHax) CBsS3aHO HE C YBEIMUYEHHEM KOJHMYECTBA JTHEH C
ocaJkaMH, a C UHTEHCHU(UKAIMEH OTJENbHBIX OCAaIKOB.
Takum xe oOpa3oMm BeneT ceOs KOJIMYECTBO OCAIKOB B
BECEHHUE U JIETHHE CE30Hbl. B HEKOTOpBhIX paiioHaX OHO
YBEJIIMYHUBACTCS, TPUYEM, OoJiee CYIMIECTBEHHO, YeM KOJIH-
YECTBO 3UMHHX OCaIKOB. Takoe IMOBENEHHE STHX METEO-
mapaMeTpoB B OOJBIICH CTEIIEHU CBS3aHO C YBEIMICHUEM
XapaKTepUCTHK OTACIBHBIX ocamkoB. [lo pesympTaram aHa-
TM3a JaHHBIX, YMCHBIICHHE KOJMYECTBA 3MMHHUX OCAJIKOB
HMEeT MECTO B FOXKHBIX palilOHAX CTEITHOHM 30HHI (HarpuMmep,
B Tepckom paitone KBP). Ilpu »3tom Habmromaercs
HEKOTOpPOE VYBEJNIMYEHHE CYTOYHOTO MaKCHMyMa 3HMHHX
0CaJIKOB, a KOJIMYECTBO JHEH C ocagkaMu 5 MM H OoJjee
M3MEHUJIOCHh HE3HAYUTENILHO.

Bo Bcex paifoHax CTETHOW 30HBI perHoHa HabIroma-
€TCSl TeHJICHITUS YBEITMUCHUSI CYMMapHOTO KOJMYECTBA OCe-
HHHUX OCaJIKOB, OOYCJIOBJICHHAS YBCIMYCHHEM KOJIHYCCTBA
JHEH ¢ ocajgkamMu. B aTHX ke palloHax JaHHON KIMMAaTH-
YECKOM 30HBI, BUIUMO, UMEET MECTO YMEHbIIEHUE KOJU-
YecTBa OCaJKOB B BECEHHHME M JIeTHUE Ce30HbI. OJHOBpE-
MEHHO HaOJFOJIaeTCsS U YMEHBIIICHHE CYTOYHOTO MAaKCHUMyMa
0CAaJIKOB M KOJTMYECTBA JHEW C ocakaMu 5 MM u Ooee.

2. B mpearopHoii 30He HaCTYNWII EPHO YBEIHUYCHUS
CYMMapHOTO KOJMYECTBa 3WMHHUX OCaIKOB. B Oosbmeit
CTeNeHH OHO OOYCIIOBJIEHO YBEIMYCHHEM YHCIa JTHEH C
OoCaJKaMH, a HE YBEIMYEHHEM XapaKTEPUCTHK OTIEIbHBIX
ocagkoB. MIMeeT MecTo yMEHbBIIIEHHE CYMMapHOTO KOJINYeC-
TBa BECEHHHX OCAJIKOB, CBA3aHHOE C yMEHBIIEHHEM KO-
JIM4ECTBA JTHEH C OTHOCUTEIBHO MHTEHCUBHBIMHU OCaJKaMHU.
A CyTOYHBIH MaKCUMYM BECEHHHUX OCaJKOB Majo
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MOABEP)KEH KIMMAaTHYeCKUM M3MEHEHUSIM, XOTS MMEeT
MECTO HEKOTOpOe yBEIMUYEHHE CPEJHEro 3HAa4YeHHUS.
HaOmonaercst yBenndeHHe KOJIMYECTBA JIETHHX OCAIKOB,
00yCIIOBIICHHOE YBEIMYEHHEM 4HCIa JHEH C OCaJKaMH.
CyrounsIi MaKCHUMyM JIETHUX 0CaJKOB Ha
paccMaTpuBacMOM HHTEpBAJC BPEMEHH HE3HAYUTEIHHO
yMmeHbImiIcs. KonndecTBo ocagkoB B OCEHHHE CE30HBI Ha
paccMaTpuBacMOM OTPE3KE BPEMEHH YBEIMUMIOCH. Takas
TEHJCHIMSI MPEHMYIIECTBEHHO OOYCIIOBJICHA YBEIHMYCHUEM
YHucla OCEHHHMX JHEW C OTHOCHTENFHO WHTEHCHBHBIMH
OCaJKaMH.
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ANALYSIS OF PRECIPITATION REGIME VARIATION IN DIF-
FERENT CLIMATE ZONES OF THE CENTRAL PART OF THE
NORTH CAUCASUS./Galaev A.U., Kesheva L.A., Stasenko
D.B.,/Transactions of the Institute of Hydrometeorology, Georgian
Tekhnical University. -2011. - 1.117. — pp. 76-79. -Georg .; Summ.
Georg.; Eng.; Russ.

The results of the analysis of regime changes in precipitation in the
steppe and foothill areas of the central part of the North Caucasus
are presented. For the analysis are used data from four weather
stations on rainfall, number of days with precipitation of 5 mm or
more and the maximum daily precipitation in different seasons. We
discuss the results.

YK 551.582.2

AHAJIN3 UBMEHEHUSA PEXKUMA OCAJIKOB B PA3JIMYHBIX
KIMMATHYECKUX 30HAX HEHTPAJIBHOMU YACTU CE-
BEPHOI'O KABKA3A/Tamaea A.Y. Kemesa JI.A.,Cracenko J[.B.
/C6. Tpynos Uncruryra I'mnpomereoponorun I'py3unckoro Tex-
HH4Yeckoro YHuuBepcurera [py3mm.—2011.-1.117.—.76-79.—Pyc.;
Pe3.I'pys.,Anr., Pyc.

IlpuBomsaTcs  pe3ynbTaThl  aHaiIM3a
aTMOC(EpPHBIX OCaIKOB B CTEMHOW M MNPEAropHOH 30HaX
ueHtpanbHoit wactu CeepHoro Kaskaza. [lng mnposeneHus
aHaNM3a WCIIONB3YIOTCS JaHHBIE YETHIPEX METEeOCTaHIHH o
KOJIMYECTBE OCAJKOB, YHCIE JHEH C ocaigkaMu 5 MM U Ooiee H
CyTOYHOM MAaKCHUMyME€ OCaJKOB B Da3IU4YHBIC CE30HBI IOfA.
OOCy>XmatoTcst MOyYCHHBIE PE3yIbTaTHL.
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Scenarios of Distribution of Zones Agricultural Crops and
Reception of Two Yields in the Conditions of Global Warming
(2020-2050, on an example of Dedoplistskaro)/Meladze G., Me-
ladze M./ Transactions of the Institute of Hydrometeorology,
Georgian Tekhnical University. -2011. - 1.117. — pp. 79-81. - ;
Georg .; Summ. Georg.; Eng.; Russ

Scenarios of (2020-2050) distributions of zones agricultural crops
and reception of two yields with the account of global warming for
district Dedoplistskaro are developed. It is established that the sum
of active temperatures on the current makes 3360°, and under the
future scenario at increase in temperature on 2° makes 3930°.
Noted the temperature sum provides growth-development, high
productivity of agricultural crops and reception of two yields.
Duration of the vegetative period averages - 190 days, under the
scenario of the future - 210 days. Agroclimatic zones under the
scenario current and the future are allocated.
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CueHapuu pacnpocTpaHeHHs! 30H CelbCKOXO03fiCTBEHHBIX KYy-
JbTYP M NOJTY4YeHHs] ABYX YPO:KaeB B YCJIOBHSIX I100a/IbLHOrO
notemaenus (2020-2050 rr., na npumepe lexonaucukapo) /Me-
mamze [.I'., Memamze M.I./C6. TpymoB Wuctutyra ['maopome-
Teoposiorun ['py3unckoro TexHuueckoro YHuepcureta ['py3un.
—2011. —1.117. — c. 79-81. — I'py3 .; Pes. I'pys., Axr.,Pyc
Paspaboransl crienapuu (2020-2050) pacnpocTpaHeHHUS 30H CEllb-
CKOXO3SIICTBEHHBIX KYJBTYP U MOJIYYCHUS ABYX yposkasl C yIETOM
rI00AFHOTO TIOTETUIeHHs AU paiioHa [lemormmcikapo. Ycra-
HOBJICHO, YTO CyMMa aKTUBHBIX TEMIIEpaTyp IO TEKYIIETo cOoC-
taBmsieT 3360°, a mo cueHapuro OyIymIero IMpH YBEIUYCHUH
Temreparypsl Ha 2° cocraBiser 3930°. OTMmeueHHas cymma Te-
MIIepaTypsl 00ECIeUHNBAET POCT-PAa3BUTHE, BBICOKYIO MPOIYKTH-
BHOCTH C.X. KYJNBTYp M TIIONy4eHHe ABYX ypoxkas. IIpomoi-
JKUTEIBHOCTh BETeTAIlMOHHOTO IEepHO/a COCTaBISIET B CpPETHEM
190 mme#t, mo cueHapuro Oymymero - 210 mmeit. Ilo crenapuum
TEKYILEero ¥ OyIyIero BbIIEJICHBI arpOKINMATHYECKUE 30HBI.
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UDC: 551.524

Of natural-climatic resources of black sea coastal of Georgia/L.
Kartvelishvili, N. Shavishvilm/Transactions of the Institute of Hy-
drometeorology, Georgian Tekhnical University. -2011.-1.117. —
pp. 81-84. - Georg .; Summ. Georg.; Eng.; Russ.

For right projecting of some economical fields it is necessary fore-
see climatologically factors of regions. Especially it is important in
active study of climatic factors, for such sectors which are sensible
to climate changes. For such sectors treats ecology and tourism. In
work reduces basic climate factors, atmospheric temperature and
atmospheric precipitates in coastal zone of Georgia.

VK. 551.524

Onenka NpHPOJHO-KJIMMATHYECKHX PYCYPCOB YEPHOMOPCKOIO
noGepexbsi I'py3un/ JI. Kapreenumsuin, H. Hlasumsuu/ C6.
TpynoB HMucruryra I'mppomereoponoruu I'pysuHckoro TexHu-
yeckoro YHuuepcutera [py3un.—2011.-t.117.—c. 81-84. — Pyc ;
Pes. I'pys., Axr.,Pyc.

Jnst TpaBUIIBHOTO TPOEKTUPOBAHMS HEKOTOPBIX CEKTOPOB KO-
HOMHKH HEOOXOJMMO YYUTHIBATh KIMMAaTUYECKHE YCIOBUS Me-
cTHOCTH. OCOGEHHO Ba)KHO JIETAIBHOE M3YUSHUE KIMMATHIECKHX
(axkToOpoB IJISI TAaKMX CEKTOPOB, KOTOPBIE  YYBCTBUTENBHBI K
M3MEHEHHIO KnMaTa. B paboTe npuBOISITCS N3MEHEHHUSI OCHOBHBIX
KIMMaTHYEeCKUX (PaKTOpOB HYepHOMOPCKOTO mobepexbs ['pysun.
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A SNOW-STORM ON TERRITORY OF INTERNAL KHA-
RTLY./Samukashvili R.D. Diasamidze Ts./ Transactions of the
Institute of Hydrometeorology, Georgian Tekhnical University. -
2011. - 1.117. — pp. 87-89. -Georg .; Summ. Georg.; Eng.; Russ
Regime characteristics of the Snow-Storm and its dependence
from absolute sltitude is investigate.
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METEJHW HA TEPPUTOPAYW BHYTPEHHEW KAPTJIA .
[CamykamBuiu P. 1. nacamunze LI O. /C6. Tpynos Uncruryra
T'unpomereoponoruu I'py3unckoro TexHuueckoro YHuBepcureTa
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*Amiranashvili A.G., *Chikhladze V.A. **Saakashvili
N.M., **Tabidze M.Sh., ** Tarkhan-Mouravi I.D.
“Mikheil Nodia Institute of Geophysics of
Ivane Javakhishvili Thilisi State University
“Thilisi Balneological Health Resort - Practical-Scientific
Center of Physiotherapy, Rehabilitation and
Medical Tourism of Georgia

UDC 551.58:613.1
BIOCLIMATIC CHARACTERISTICS OF RECREA-
TIONAL ZONES - IMPORTANTCOMPONENT OF THE
PASSPORT OF THE HEALTH RESORT- TOURIST PO-
TENTIAL OF GEORGIA
For the complex characteristic of the health resort-
tourist resources of localities in recent years is accepted con-
ducting their certification [1-4]. In Georgia similar systema-
tized works it was not carried out, although there are many
works on the description of the fundamental characteristics
of health resort-tourist resources [1, 5-11].
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The passport of health resort-tourist resources, in the
correspondence with the contemporary requirements, must
include description and estimation in the marks of the fol-
lowing basic parameters.

Landscape of locality. Relief. Soils. Water resources.
Plant cover. Territories of the regulated access. Hydro-
mineral resources. Therapeutic contamination. Functional
fitness for organizing climatotherapy. Esthetical cha-
racteristics. Health and hygiene evaluations. Anthropogen-
ic stability. Radiation background of territory (gamma-radia-
tion). Level of the electromagnetic radiation of territory.
Air pollution. Data about the risks of natural catastrophes.
Chemical composition and the bacteriological state of sur-
face water. Services of safety, rescuing and medical aid.
Sanatorium-health resort-tourist organizations. Sanatorium-
sanitation and tourist services. Diagnostic and treating base.
Organization of treatment. Medical personnel. Infrastruc-
ture (road, transport, communication, internet, electricity,
gas, water pipe, etc.). Buildings and the adjacent to them
territories. Hotel rooms fund. Interiors. Technical equip-
ment. Equipment with furniture and with inventory. Inven-
tory and the objects of the health and hygiene equipment of
hotel rooms. Sanitary objects of general use. Public com-
partments. Compartments for the assignment of the services
of nourishment. General services. Services of nourishment.
Requirements for the personnel and its preparation. Etc. [1-
4].

Bioclimatic resources occupy special position.

General information

o Insolation regime: the number of days of sunshine for
the year, the number of days without the sun for the year,
the number of days of sunshine for June, number of days
without the sun for June, number of days without the sun
for January, security with ultraviolet radiation.

e Atmosphere circulation: the intensity of cyclonic circu-
lation (cyclone frequency in %); the changeability of the
weather regime (repetition in % the contrasting changes
of weather for the year, the repetition in % the mean in-
terdiurnal variability of atmospheric pressure of more
than 5 mb in the year); the degree of the wind load (repe-
tition in % wind speed of less than 3m/sec in the year).

e Thermal regime: the duration of frost-free period (days,
security with heat); the changeability of the temperature
of air (repetition in % the mean interdiurnal variability of
the temperature of air of more than 6°C in the year); fa-
vorable period for the summer recess; the severity of the
weather of winter period (repetition in % the severity of
weather of more than 2 number, favorable period for the
winter recess).

e Regime of humidity and precipitations: (repetition in %
the relative humidity of less than 30% in the year); the
degree of the formation of heat (repetition in % stuffy
weathers during the warm period); the duration of the
bedding of snow cover in the days; the regime of precipi-
tations.

e Complex bioclimatic indices: the repetition of comforta-
ble Equivalent- Effective Temperatures 17-22°; the repe-
tition of meteorological complexes for conducting aero-
therapy in the warm period in % (in the open sections, in
calm belts, the duration of bathing season, the number of
days with the temperature of water more than 17°C); the
Tourism Climate Index (complex index, determined by
the joint action of air temperature and humidity, wind
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speed, precipitation, and sunshine duration); the heat-
sensation of people, determined by the joint action of air
temperature and humidity, wind speed and solar radia-
tion.

e Conditions for aeroionization: the content of radon, the
concentration of light ions

o Parameters of the terrestrial magnetic field, radiation
background.

Current information, forecast, warning

e Weather conditions: general hydrometeorological in-
formation (temperature and humidity of air, atmospheric
pressure, wind, precipitations, temperature of soil, tem-
perature of water, etc.); bioclimatic information (ther-
mal comfort and discomfort, the regime of ultraviolet
radiation, the oxygen content in air, the changeability of
weather, heat, magnetic storms, air pollution, etc.)

e Dangerous hydrometeorological phenomena and
processes (hurricanes, prolonged fog, significant precipi-
tations, floods, thunderstorms, hail, avalanches, mud-
flows, landslides, etc.).

Some examples of the use of bioclimatic information are

given lower (table 1-3, fig. 1-2).

= =¢-= EET, In-t of Geophysics
-+t -- REET, In-t of Geophysics

Com

21||||||||||||||||||||||||||||||||

1 357 91113151719212325272931
Fig. 1 Changeability of EET and REET
in 16 hour in two locations

Table 1. Connection Between Air Equivalent - Effective
Temperature (EET) in 15 Hours and Mortality from the
Cardiovascular Diseases in Thilisi (1980-1992)

Temperature Aver_age Daily_
Range EET M(_)rtallty to_l Mil-

lion Inhabitants
<1° Sharply coldly 12.1
1-8° Coldly 11.6
9-16° Moderately coldly 10.8
17-22° Comfortably 9.6
23-27° Warmly 9.1
>27° Hotly 11.1

Example of the influence of air Equivalent-Effective
Temperature on the health of people in table 1 is given (gen-
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eral information) [9]. Example to the current information
and warning about the thermal comfort (Air Equivalent-
Effective Temperature and Air Radiationally Equivalent-
Effective Temperature, EET and REET) for the people fig. 1
depicts.

O Thilisi M@ Batumi

Exc

Ver

Acc

8
x~
©
c
<

Thilisi
Batumi

Month

Fig. 2 Tourism climate index

As follows from fig. 1 depending on meteorological
conditions their complex action on the people in different
parts of the Thilisi city it can be different (in one parts of the
city - comfortable conditions, in another - uncomfortable,
etc.). Let us note that the values of air temperature and hu-
midity, and intensity of solar radiation on the territory of the
Institute of Geophysics and Tortoise Lake differ little from
each other. Then wind speed in the Lake is considerably
higher than on the territory of Institute. Therefore in a num-
ber of cases of value EET and REET in these two territories
essentially are distinguished. Thus, besides the current gen-
eral meteorological information is necessary information,
also, about the bioclimatic situation (EET, REET, etc.).

Example of the general information about Tourism
Climate Index in Thilisi, Batumi and Anaklia in fig. 2 is
given [10,11]. In table 2 the Tourism Climate Index catego-
ry is given. As follows from fig. 2 the condition for the tour-
ism for the 3 indicated cities are practically entire year.

Table 2. TCI Category

TCI Category
90 + 100 Ideal
80 +89 Excellent
70+79 Very good
60 + 69 Good
50 +59 Acceptable
40 +-49 Marginal
30+39 Unfavourable
20+29 Very Unfavourable
10+19 Extremely Unfavourable
-30+9 Impossible
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It is necessarily to develop the long-term State Program
on the certification of the health resort and tourist resources
of Georgia, as it is widely known earlier, so also it is small
known and promising. Within the framework of this pro-
gram it is expedient to create the State Commission with the
attraction of the wide circle of specialists for developing the
methodology of the certification of the health resort and
tourist resources of Georgia taking into account of foreign
experiment and local specific character.
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UDC 551.58:613.1

BIOCLIMATIC CHARACTERISTICS OF RECREA-
TIONAL ZONES — IMPORTANT COMPONENT OF THE
PASSPORT OF THE HEALTH RESORT- TOURIST PO-
TENTIAL OFGEORGIA./Amiranashvili A.G., Chikhladze V.A.
Saakashvili N.M., Tabidze M.Sh., Tarkhan-Mouravi |.D./ Transac-
tions of the Institute of Hydrometeorology, Georgian Tekhnical
University. -2011. - 1.117. — pp. 89-91. -Eng .; Summ. Georg.;
Eng.; Russ

The description of the basic indices of the passport of health resort-
tourist potential is given. Special attention is paid to the bioclimatic
parameters. Examples of the practical application of these parame-
ters for evaluating the bioclimatic conditions of some health resort-
tourist regions of Georgia are given (Equivalent- Effective Tem-
perature and Radiationally Equivalent-Effective Temperature of air
in Thilisi; Tourism Climate Index in Thilisi, Batumi and Anaklia).
It is proposed to develop the long-term State Program on the certi-
fication of the health resort and tourist resources of Georgia, as it is
widely known earlier, so also it is small known and promising.
Within the framework of this program it is expedient to create the
State Commission with the attraction of the wide circle of special-
ists for developing the methodology of the certification of the
health resort and tourist resources of Georgia taking into account of
foreign experiment and local specific character.

YK 551.58:613.1

BUOKJIMMATUYECKHE XAPAKTEPUCTHUKHN PEKPEA-
HUOHHBIX 30H - BAYKHASI COCTABJIAIOIIASA ITAC-
INOPTA KYPOPTHO-TYPUCTUYECKOI'O NOTEHLHA-
JIA TPY3UMN./AmupanamBmim A.I'.,Uuxnanze B.A.CaakamBuiau
H. M., Tabunze M.ILI., Tapxan-Moypasu 1./1.//C6. Tpynos Unc-
tutyta I'mapomereoponoruun I'pyzuHckoro TexHuyeckoro YH-
usepcureta [ py3un.—2011.—1.117.—¢.89-91.— Pyc.;Pe3.I'py3., AHr.,
Pyc.

[lpuBommTcs OmMMCaHME OCHOBHBIX ITOKa3aTeleit
KypOpTHO-TypucTHYeckoro moreHnuana. Ocoboe  BHUMaHHE
yaemserca ~ OuMoknuMaTudeckuM — mapameTpaM.  IlpuBomsTcs
INpUMEpBl NPAKTHYECKOTO IMPUMEHEHHs 3THX MapaMeTpoB Ui
OLEHKH OHOKIMMATHYECKHX YCIOBUI HEKOTOPBIX KypOPTHO-
TypucTHUeCKHUX paiioHoB ['py3un (DkBuBaneHTHO-DddexTrBHAS

nacnopra
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Temneparypa u Pammanponno DxBuBaneHTHO-D((heKTUBHASL
Temneparypa Bo3gyxa B TOwimcu; KIMMaTHYECKUH HHAEKC
Typusma B TOwmucu, batymum wu Amnakmus). Ilpeamaraercs
pazpaboTath noirocpouHyto ['ocymapcrBennyio Ilporpammy mo
TIacHOPTH3alUK KYPOPTHBIX M TYPHCTHYECKHX pecypcoB I'pysun,
KaKk IIMPOKO H3BECTHBIX paHee, TaK M  MajJo H3BECTHBIX U
TIepCIIeKTUBHBIX. B pamxax stoit IIporpammsl nenecooGpasHo
co3gate ['ocymapcteenHyro Kommuccuio C TpHUBIEYEHHEM
MIUPOKOTO Kpyra CIENMATHCTOB ISl pa3spabOTKH METOHOJIOTUH
MacHOPTH3AMU KyPOPTHBIX M TYPUCTHUYECKUX pecypcoB ['pysuu ¢
Y4ETOM 3apyO€KHOTO OIBITAa U MECTHOH CHelU(UKH.
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JKAISHAURI M/ Transactions of the Institute of Hydro-
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— pp. 92-94. - .Georg.; Summ. Georg.; Eng.; Russ

In the work the main climatic showings of health resorts of
Meskhet-Javakheti health resort recreate region are deter-
mined, there are considered health resort factors of the re-
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gion, health resort resources are estimated and their treat-
ment factors are determined
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KYPOPTHBIE PECYPCbl MECXET-UKABAXETH.
/KAUIIIAYPU M/ C6. Tpynos Uncturyra I'mapomereop-

onorun  ['py3HHCKOTO TexHHYecKoro YHHBEpCUTETA
I'pysun. —2011. — 1.117. — ¢.92-94. —I'py3.; Pe3. I'pys.,
Amr.,Pyc

B pabore ompeneneHbl OCHOBHBIE — KJIMMaTHYECKHE
MOKa3aTeIu KypoOpTOB U KyPOPTHBIX MECT KYpPOPTHO-pEeKpe-
allMOHHOTO paifoHa Mecxer-J[’)kaBaxeTH, pPaccMOTPEHbI
KypopTHBIE  (aKTOpBl ~paiioHa, OIIEHEHBI KYpOPTHBIC
PECYPCHI U OTIpEICTICHB] UX JieueOHbIe (PaKTOPHI.

*Amiranashvili A.G., *Bliadze T.G., *Chikhladze V.A.,
**Saakashvili N.M., **Tarkhan-Mouravi I.D.,
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1. INTRODUCTION

The climate of Thilisi can be classified as moderately
humid subtropical. The city's climate is influenced both by
dry (Central Asian/Siberian) air masses from the east and
humid subtropical (Atlantic/Black Sea) air masses from the
west. Thilisi experiences relatively cold winters and hot
summers. Because the city is bounded on most sides by
mountain ranges, the close proximity to large bodies of wa-
ter (Black and Caspian Seas) and the fact that the Greater
Caucasus Mountain Range (further to the north) blocks the
intrusion of cold air masses from Russia, Thilisi has a rela-
tively mild micro-climate compared to other cities that pos-
sess a similar continental climate along the same latitudes.
Vakhushti Bagrationi wrote that the climate of Thilisi is
excellent and is pleasant. Summer occurs hot, but not no
tolerated. Autumn and spring are excellent and cheerful [1,
2].

Together with this Thilisi is industrial city with the ap-
propriate negative influence on the climate. Urban struc-
tures, road communications and coatings, transport, etc. in-
troduce essential influence on the background climate of
city (islands of heat, air pollution, the disturbance of the
wind regime, etc.). Therefore very important is the study of
the microclimatic special features of the existing and prom-
ising recreational zones both inside the city and in its envi-
ronments. These zones must be easily attainable for the ma-
jority of the population of Thilisi city and its guests, and
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also possess properties for leisure, tourism, rehabilitation of
health, and at best - for the treatment.

On the basis of that indicated above we have decided to
conduct the preliminary analyses of the air equivalent-effec-
tive temperature (EET) on the territory of National Botani-
cal Garden of Georgia (or Thilisi Botanical Garden). Thilisi
botanical garden exists almost 400 years and this is one of
the most dear places for the inhabitants of city and the
guests of the Georgian Capital [3]. EET is the important
bioclimatic characteristic, connected with the health of
people [4].

2. METHOD AND DATA DESCRIPTION

Work gives the results of two day measurements for
Thilisi Botanical Garden. The measurements of temperature,
relative humidity of air and wind speed were conducted with
the use of a portable meteorological station. Calculation of
EET was matched with the procedure, described in [5].
30.07.2011 the measurements of the meteorological parame-
ters at 25 points in territory 90 hectare (1125x802 m) of Bo-
tanical Garden were carried out. 2.08.2011 these measure-
ments at 33 points in territory 1152 m? (72x16 m) near the
main waterfall were carried out. The comparison of data of
EET for the Botanical Garden with analogous data for the
territory of the Institute of Geophysics, Tortoise Lake and
Pasanauri were carried out.

3. RESULTS

The results in fig. 1-4 are given. Distribution of EET in
Thilisi Botanical Garden 30.07.2011 in fig. 1 is given. As
follows from fig. 1 the values of max EET varied from 24.3°
to 26.8° (gradation - "Warmly", favorably for human health
[4]). The smallest values of EET near the main waterfall and
under the bridge of Tamara were observed (24.3° and 24.5°
respectively).

E —-Thilisi, Tortoise Lake

He

26.0

24.0

22.0

20.0 .

169 ‘1\‘/

140 — X Mado
1 4 7 10 13 16 19 22

The data of different of EET in Botanic Garden and ter-
ritory of Cloud Chamber of Institute of Geophysics in fig. 2
is given. The value of this difference changes from -3.1° to
0°. Let us note that for the usual temperature of air this dif-
ference changes from -5.5°C to 1.5°C.

Distribution of EET near the main waterfall of Thbilisi
Botanical Garden 30.07.2011 in fig. 3 is given. As follows
from this figure the values of EET varied from 24.1° to
28.4°. Thus, at the small distance near the waterfall (60 m)
the value of EET cover two gradations: “Warmly” and “Hot-
ly”. High values of EET above the heated stones were obser-
ved.
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Meter

Fig.4 Changeability of air equivalent-effective temperature
(EET) in Pasanauri and two locations of Thilisi on 30 July
2011 in different hours

Changeability of EET in Botanic Garden, Tortoise Lake
and Pasanauri in fig. 4 are presented. As follows from this
figure, in the day time value of EET in Botanical Garden is
more than in Pasanauri, and it is less than in the Tortoise
Lake. From 13 to 19 hour value of EET in the territory of
Botanical Garden correspond to gradation “Warmly”, and
Tortoise Lake - “Hotly”.

Thus in the hot weather the territory of Botanical Gar-
den is unique oasis with acceptable for the health Equiva-
lent- Effective Temperature of air. In the future the more de-
tailed mapping of EET values is expedient. This will make it
possible to determine special zones for leisure, rehabilita-
tions and treatment of people in combination with other use-
ful properties of garden (ion therapy, phyto therapy, aerothe-
rapy, etc.).

4. CONCLUSIONS

The maps of distribution of Equivalent-Effective Tem-
perature (EET) on the territory of National Botanical Garden
of Georgia and main waterfall are made. In the day time
value of EET in Botanical Garden is more than in Pasanauri,
and it is less than in the territory of Institute of Geophysics
and Tortoise Lake. In the hot weather the territory of Botani-
cal Garden is unique oasis with acceptable for the health
values of EET.
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NATIONAL BOTANICAL GARDEN OF GEORGIA -REC-
REATIONAL- SANITATION OASIS OF TBILISI CITY /Am-
iranashvili A.G., Bliadze T.G., Chikhladze V.A.,Saakashvili N.M.,
Tarkhan-Mouravi 1.D.,Sikharulidze Sh.A., Lachashvili N.l./ Trans-
actions of the Institute of Hydrometeorology, Georgian Tekhnical
University.-2011.-1.117.— pp. 94-96. -Eng .;Summ.Georg.;Eng.;
Russ

The air equivalent-effective temperature (EET) is the important
bioclimatic characteristic, connected with the health of people. The
data of preliminary studies of EET on the territory of National
Botanical Garden Georgia (July-August of 2011 years) are
represented.
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The maps of distribution of EET on the territory of garden and
main waterfall are made. Distribution of EET has uneven nature
and changes from 24.3° to 26.8° (gradation - "Warmly", favorably
for human health). In other parts of the city (territory of the Insti-
tute of Geophysics and Tortoise Lake) the value of EET exceeded
27° (gradation "Hotly", unfavorable for human health). Especially
favorable thermal conditions near the main waterfall and under the
bridge of Tamara near TsavKkisi river are observed.

In the future the more detailed mapping of EET values is expe-
dient. This will make it possible to determine special zones for
leisure, rehabilitations and treatment of people in combination with
other useful properties of garden (ionotherapy, phytotherapy, aero-
therapy, etc.).

VIK 615.834:613.1
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II.A., JlavamBumu H.M/C6. Tpymo HuHcruryra ['mapomereo-
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2011.-1.117.—¢.94-96.— Pyc.;Pe3.I'py3.,AHr., Pyc.
OkBUBaJIEeHTHO-d(dekThBHas Temmeparypa Bodayxa (EET), sBi-
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©gds> > Ubgs 9Eboygdmdgdo, @mdggdoi 70-0560
Yemgdol  gobogobomgol  Logmose  gcbm  bogno
040, 09O g@ogzmboms sOLgbsgrols doGomswo o0s@o-
mo aobs. 3mldmammygdds Legmose dmygemmoby-
goE 3030 Fgomo  gooslbgl  70-08b0  Fangdols
0OOOEAJLogns  ngomEsx )M gdge  meggol:  dom
smdmohobgl, MmId @o@ gogom o3 Lsdgstiml dgbsb-
9%, 5Gol dbmemme 4% o0dobs, Mo3 Mgomy@o oG-
Lgomdl. oMo o gg9ambs, A®I gggmoxgdo 3odo-
Joo ogm: gogmpom 96% s opagdhs  golspgdo
bygae @o@oi 4% bothgbgdols Lobom. @s otol 4%?
hoBo dp@gbo o0 @odl! sligmo ogm 0d @AmOL
Loghomm 2s56Fgmde.

sbogno  4mbEggGos o0  dgdmogsdamgds  dbm-
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dmg, Jgbodamgdgamos  gankgdol, Gm@boml, Gog-
@ebols  (Googybol), ULydygol 3Gmdegdyndo  dob-
sbosmgdengdols  sbangdy@oe  sdmblbs.  Gmame3
9339 o@0bodbs, yggmrs o8 Bmgmgbgdol dybgosl
9339 oJgL msgolo bofommddogo sdmblbgdo 3o3m-
09bgdol  Lobom. bosfogrmddogo odmblbs m@ang-
byano dsbgoanogomss:  gdomo dbGog ol dgodengds
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dgas© 0mdgsl, @md Lggogmo gangol Jodmmngbg-
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dodog@osl, dom s@sxgBo ofgmn Loghmem o3 dmgen g-
bobmob, m9ds poMgabymow 9dlaoglgos dsb.
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25b0bgdgmo LA®OYJdats, Gmdgmoi sedg@goeos
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Lbodangdganos dbmegnme 03 dgdmbgggsdo, oy -
3ao 0dbgds 3oGmdgdo:

SC =Sl +52,,' Sl > 52;
AS, = AS; + AS, > 0 (1)

5] Su S1 Sa— g dm@Egemdsdo m@o  sImy-
3oegogmmo  Loliggdol Logdhmm ©s @Gogggye  gb-
BO™30oms  dbodgbganmdgbdos.  mg 53 LoliGgdgdl
dodol  sdgs®ws  gogdodo, 35Tob  doo  dmEols
©50Fggds  gbBMmM30gbol aomobod@gds, @o3 odm-
Lobgenos (1)-1 dglodg aob@mengdsdo. 53 gob@mang-
4960l gobogygdo doboso@lo do®Eogos: m@o Lolidg-
dosob  gBmgdmo  domasbo  bps  oyml  @ydgeo,
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doanos: gl o@ol o5@Imlggdm. Jolo @Ggd3g@o@yds
Ts = 300°K. G553 dggbgds  dsiogedl, ol s@ol
Lfmogo  Lam3gho, godygmo  9bgdgos, @mdgemoi
‘Ygdmygoboar  odbs  Lggdymo  gangol  d9bgdols
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LobRgdgdo  0dgmaygds  Lbgoslbgs 96902980579
©ombggdby. IgbBo os@ol dglsdy mdogdo, GmIgen-
Lo dggdanos  dgddbsl  ©odsjogdomgdgero  s@bo.
gomo db@og ol dmbsfoemgmdl dog@ols Imen g9 g-
b0l (@9dgemol) mg@dmeobsdogy® 3MmEglbdo o,
08539 AL msgobo g gBOmlGsBoggHo ggeom
bommgaos  LEm3ghol (Jszogdol) LEGYIHgesdo.
Fgegpoe Bggb srgdbgmmdn  m@dsy, mgddmgmyd-
AO®ME0bs30370  s@OsLFsGombs@ @ 3GmiEgbl: dog-
Aol Lomdygdo gbgdgos aoegoobgds LEm3gmdo ©s
30MzEgds 0] gegJdOmgbgHaool Lsbom. gl 3@ M-
39bo  gdgogogb@@os  3mbogbs@mmols wsdyb@go-
Lo ©gbols {godml dogd. of w©gbol Fgodm ool
0mbgdol  Jomby@o dmd@smds, bmem  jmbpglo@m-
960 — LEm3g@ols 92099963 g60. 30migLo
@omdb@ogos, LEM3gMo dowgdge  gbgdaosls 356
o 50MYbgdl. gogaoe o39dgmodgdygmo 9bgdaools
beg@Heds dbodgbgermded Tglsdemgdganos @odwy-
60dgxg® aoeosdo®dml Jog@ol Lodygomem Lomdyd
969005L. Amgma i [gbo, o373 gmodgdyao 9bgd-
300l dsJbodsenydo db0dgbgenmdol bwgsto asbdo-
Omdgoyeos  Jogdols  Jmagynmgdols  omboboiools
303 gbEosmom. Gmegbsi  bEM3gHol  ganrgdgb@do
303 gbEos@o  doom{ggl ombobsiool mbgl, (ood-
dmoddbgds ULbgowolbbgs bodbols §ygoemo ombo. dom
‘ool 8mJdgegdl ghmo dgbgogom sGswmdbyeo
3obbowa@mdols dognas:

Fo—F=01F; @

o Fe — 99bdgdl dm@ol dmjdgoo gaembols do-
goss; Fs =Lm3dgdol dogm dgJdboeno gobbopyammd-
ol dogns; Fy — dognms Lbgomds, Gmdganlsi 946900
byanmgobo, ©ogdomo, b Podymagomo bodsbo. @m-
3003 Fabo LsFgoll gobsdo @mdobodmgdl LFm3g-
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Aol 3m@gbiosgno s sdo@mdsi Lbgowslbbgs bodbs
d9bdgdo  gOmIsbgmoligeb  gobobowgdosh.  sharsw
Vo@dmJdbogro ombgoo 3Jbol sbogr 3o3d0dgdls @4q-
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3oMdgbols dobdogro Aog@mmegds LEmM3ghol gang-
d96@ 900l 33900L ©05dgBHHL. gangdgbBodygmo yom-
gens  330hg9b90l, @md  LESbEsOFYE  JoMmmdgddo
0mbo  gobogpol @odwgbody dogos®e ©oxsbgosl
ymggen  §oddo dmeggyamgdol db@owsh. o3 @M
ol doowgdl  Imengigagbologob  ©s  gowslizgdl
bE™39aL  bodygoenme 10-"12 xOge 9bgdaosl, @si
Logdo@olos 106 Fygomo  sbogno  dgb@ol Fo@dm-
Loddbgans. gbg@gool gowowgbols Lobjomg Jsgdo-
b bEM3gMdo 0bdgds a9mdgdBogmo 3OMaG -
ool Lolf@sgom:

Sn — a1(qm-1) ~ 4_106

3

q—1
Si—39b@gdol x5890 @ompgbmds Mol g-
nggedo; =2 —3@mycdgbools  Jodggmo  Fgg00;

n=10° W—1—30(4)33p\no I9b@ol dog® dgJdbogno Iybdg-
b0l @ompgbmds AMOlL gHmgyedo; 0=2—- 3O -
3M9bools 360dgbgano.

30m3gbo sx89gmgdols Fmeasbo s@m@Gydomo be-
Losmoliso. Lf®ogom gagdgemmol s@dmbggdmnl 9b-
BO™305, 93g9ds dog@ol  Bgd3gdodds wo  Fbago,
0bOEgds Fymol m@mmol jmbogblsgos. dmang-
d9mgdols  Jombiyg@o, Lgsas@ygmo dmd@omds god-
©50dbgds  39J@mOYm, omsagdym  JMdAombdsw,
@53 0fgg3b ggoml, 3ogembl, Gm@bswpml, Lydy-
gol.  LEM3g®do  oggdgmodgdymo  gbgHaos  o-
dmogmas 0bBgblogdo gadkgdgdols Loboo. ogeom-
boli mgogmo s@ols LEm3gmols LEA®YJB el msgoly-
degdols dgogao.
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UDC 552

Atmospheric Catastrophes and Explanation of the Reasons of
their Occurrence by an Assumption of Existence of the Latent
Energy in Atmosphere./G.N.Berria/ Transactions of the Institute
of Hydrometeorology, Georgian Tekhnical University. -2011. -
1.117. — pp. 96-100. -Georg .; Summ. Georg.; Eng.; Russ

The cyclone, tornado, thunder-storm, hails, flooding, these crea-
tions of atmospheric instability annually attack cities, flotillas, a
cropp. The damage is measured in hundreds billion dollars, the
death-roll of people is estimated in millions. The modern civiliza-
tion also is powerless before them, how they were helpless in last
centuries. Two reasons explain such position: the first is power
weakness. The second is deficiency of the information. The mod-
ern civilization has not energy to resist catastrophes. The modern
science has not managed to penetrate in foundation of the reasons
of instability.

The purpose of given article is attempt to open the secret of the
mechanism leading to catastrophes and to give the chance to the
peoples to resist adequately them. Essence of ideas in the follow-
ing: the latent energy is in earth atmosphere which can start to
interact with environment. It will transform the thermal energy of
air in the organized force and, as consequence, catastrophes begin.
The nature of the latent energy quite gives in to an explanation in
classics limits. A problem is created by some erroneous postulates
inherited from the last century in the form of firm dogmas.

YK 552
AtmocdepHble KaTacTpogbl M 00bsSICHEeHHE NPHYHUH HX
BO3HUKHOBEHHsI JOMyIIeHHeM CYLIeCTBOBAHHUS CKPBITOIl

Heprun B atMmocgepe.l. H. bepus/C6. TpymoB HMucruryra
I'mapomereoposniorun I'pysunckoro TexHuueckoro YHuBepcuTeTa
I'py3nn.—2011.-1.117.—¢.96-100.-I"'py3.;Pe3.I' py3.,Anr., Pyc.

LlukoH, TOpHA®O, Ipo3a, rpajl, HAaBOAHEHUE, ITU MOPOXKACHUS aT-
Moc(epHOil CTHUXHII €KEeroIHO aTaKyloT ropozaa, (QIOTWINH, yp-
okail. Ymep6 n3mepsieTcss B COTHH MIULTHAp/Iax J0JUIApOB, YHCIO
noruOmux mopeil ncuucnsercss MmwummoHaMu. COBpeMeHHas IH-
BIJIM3ALMS TaKKe OeCCHIIbHA Iepe] HUMHU , Kakol OecrioMOIHOI
oHa ObUIA B MIPOIUIBIX CTOJETHAX. J[BE MPUYHHBI OOBICHSIIOT TaKOe
TIOJIO’KEHHE: TIEPBOE 3TO SHEpPreTudecKas caabocTh. BTopast — aed-
UIUT UHGOpMAnuH. Y COBPEMEHHOH LMBMIIM3ALMM HE XBaTaeT
SHEPruM, 4ToObl MPOTHBOCTOATH CcTUXUi. COBpeMeHHas HayKa He
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CyMella BHHUKHYTb B CYIIHOCTb NPUPOABI MOPOXKIAIONIEH KaTacT-
podsI.

Ienb naHHOW CTaThM Kak pa3 W SBISAETCSA IIONBITKA PAacKpPBITh
TallHy MeXaHH3Ma KaTacTpo( M IaTh YelIOBEKYy BO3MOKHOCTh
JOCTOMHO NPOTHBOCTOATH MM. CYIIHOCTH HJEH B CIIEMYyIOIIEM: B
aTMocepe 3eMIM CYIIECTBYeT IIepBHYHAs CKpBITas JHEPTus,
KOTOpasi HAUMHAEeT B3aUMOJEHCTBOBAaTh C OKPYXAIOIICH Cpemoi.
TEIUIOBYIO SHEPTHIO BO3/AyXa IpeoOpa3syeT B OpraHM30BaHHYIO
CWIy M, KaK CIEACTBHE, HauMHaroTcs kKatactpodsl.. Ilpupona
CKPBITOH SHEPTHM BIOJIHE IOANACTCS OOBACHEHHIO B Hpelenax
Kkiaaccuku.  [IpoOrmema co3mal0TCsl HEKOTOPHIMH OIIMOOYHBIMU
TIOCTYJIaTaMH, TOJyYeHHBIMH 10 HACIEACTBY M3 MPOIUIOTO BeKa B
BHJIE HE3BIOIEMBIX JOTM.

Kanos X. M., Kanos P. X.
OI'BY «BBICOKOTOPHBIH Te0)N3NICCKUI HHCTUTYTY
POCTUPOMETA, r.Hampunk

YK 551.509.6
AKTHBHOE BO3JENCTBHUE HA ETEOPOJIOTHMUECKHUE

MPOLIECCHI (HA T'PO30-TPAJOBBIE OBJIAKA)

B 25 crtpanax mmupa, coriacHo peructpy BcemupHoi
Mereoponorudyeckoit Opranuzauuu 1992 r., ocymiectBis-
goce He MeHee 50 omepaTHUBHBIX IIPOrpamMM IO MpPeo-
TBpallleHHIO Tpaja. B mojapnsromeM OOJNBIINHCTBE MPOEK-
TOB B KayecTBE peareHTa Ui 3aceBa I'pOo30-TPafoBBIX 00-
JIaKOB UCIONb3yeTcsi HoaucToe cepedbpo Agl, M ToibKO B
HEKOTOpHIX cTpaHax, Hampumep B CIIA, nHapsny c Agl
ucnogassyercs yriaekuciora CO,, a B bonrapuu — HoaucTsiit
ceunen Pbl, [1].

O¢ddekTuBHOCT aKTHBHBIX BO3ACHCTBHIA Ha T'PO30-
rpazoBele 00JaKa KpHUCTaUIH3yIOImMM peareHToM Agl ¢
LETbI0 TPEJOTBPAICHNS TPaJOOUTHH 3aBUCHT OT MHOTHX
(haxTOpOB, B YACTHOCTH OT TOYHOCTH OIIPEAETCHHUs MecTa
BHECCHUSI pEareHTa, KOJMYECTBAa peareHTa Ha eIUHHILY
obpabaTbiBaeMoro oobema obsaka (JO3UPOBKH) M BPEMEHH
BHECEHHUS B HETO peareHTa. B cBoio ouepenb, 3TH (pakTOphI
3aBUCSAT OT TEPMOJAMHAMUYECKHX U MHUKPO(U3NYECKHUX IIa-
paMeTpOB TPO30-TPaoBBIX 00J1akoB. OTnpeieieHrne JUHAMHA-
YECKHX MapaMeTpoB (CKOPOCTH U HATPABJICHHUS BO3YIIHBIX
MOTOKOB, TYPOYJIEHTHBIX JIBH)KEHHI) IPO30-TPaIoBBIX 00JIa-
KOB TIPOM3BOJMTCS JTUCTAHIMOHHBIM, B YaCTHOCTH DPajHo-
JIOKAIIMOHHBIM, METO/IOM C MCIIOJIb30BaHUEM PAa3JIMYHbIX pa-
JIMOJIOKAIMOHHBIX OTpa)kaTesiel, 3allyCKaeMbIX B HCClle-
nyeMblii 00beM oOnaka. IIpsiMble M3MepeHHst HE MOTyUIHIIH
NPaKTHYECKOTO NPUMEHEHHS Kak M3-32 CJIOKHOCTH, a
3a9acTyI0 M HEBO3MOXHOCTH, TaK U OMACHOCTH IIPOBEACHUS
TAaKUX OSKCIEPUMEHTOB. MUKpopHU3NIECKHe mHapaMeTpsl
(BOogHOCTB, pa3Mepsl THAPOMETEOPOB M Ip.) OICHHUBAIOTCS
0  PaguOJOKAIMOHHOW  OTPAKaeMOCTH My, M3z,
W3MEPEHHOU ¢ momolbio panuonokaropa MPJI-5. Mecto u
BpeMs BHCEHUS KPHUCTaNTU3YOLIETO peareHTa
OIpeeNA0TCS c MOMOIIBIO PpaIvoIOKaMOHHbIX
UCCIIEIOBAaHUN C y4eTOM TeMIEpaTypHbIX YpOBHEH u
BEKTOpPa CKOPOCTH BO3AYIIHBIX IOTOKOB B 00pabaThIBaeMOM
obobeMe oOmaka. [Jlng  obecnedeHHs — JTOCTATOYHOM
KOHIICHTPAIIMM peareHTa Bo BceM o0pabaTbiBaeMoM 00beMe
HE00X0UMO 3HaTh KOI(PPHUITMEHT TYpOYICHTHOCTH B 30HE
BO3JICHCTBUSA (Hapsimy C BOJHOCTBIO M KOHIICHTpaIUeit
THIPOMETEOPOB), TIOCKOJIBKY OCHOBHBIM MEXaHU3MOM,

Meteorology and Climatology

100

MeTeoponorI/m U KJIIMMATOJIOI'Us

pasHOCAIIMM  KPUCTAJUIM3YIOIIMH  peareHT B 30HE

BO3JICUCTBUS, SABIACTCSA TYpOyICHTHAS TUPPY3HsL.

B nacrosmeil pabore mpuBOISATCS pe3yibTaThl HATYp-
HBIX JKCIIEPUMEHTOB IO OIPENEICHHI0 BEKTOPA CKOPOCTH
BO3IYLIHBIX IIOTOKOB B TPO30-TPaZOBBIX OOJTaKax M HX
OKPECTHOCTAX C IEJbI0 BHIPAOOTKM PEKOMEHAAIMH 10
YTOYHEHHUIO CXEMBI 3aC€Ba KPUCTAUIM3YIOIUM PEareHTOM —
HOIUCTBIM cepedpoM.

MeToauka u annaparypa 3KclnepuMeHTaJIbHbIX
HCCIeJ0BAHUI BO3yIIHBIX IOTOKOB

OKcIepUMEeHTaIbHBII annapaTypHbI KOMILIEKC
COCTOMT H3:
® MeTeopoJoTruuecKoro paauosnokaropa MPJI-5;

e moJsipuMeTpa (MOoJIIPU3ALMOHHON PEIIETKN);

e (OJIOKa MHOTOKOHTYpHOro u3odxa BOMO
0TOOpaKEHHUS METEOPOIIOTHIECKOH 0OCTAHOBKN);

e BLIUHCINATEILHOTO KoMInIekca 15 BYMC-28-025;

® METEOPOJOTHYECKOI PaKeTHO ITyCKOBOH yCTaHOBKH;

® METEOpOJOTHYECKOH pakeTsl ,,001aKo" co CHenruarbHO
pa3paboTaHHOW pa3elnsIomeiicss TOIOBKOH It BRIOpoca
TTPO;

® CPEICTB CBA3M.

W3mepeHnst HAaUMHAIOTCSI C MOMEHTa OOHApYKEHUS
00J1aKOB B 30HE JACHCTBHSI PaKETHOM ITyCKOBOM yCTaHOBKU
paguycom 15 — 20 xm.

B nanpHeiieM onepaiyu NpoBOJATCA B CIETYIOLIEM
MOpSiIKE:

e ONpenernsioTcss KoopanHaTel Mecta BHeceHus IIPO B
00J1auHOe MM OKOJI000JIAYHOE IPOCTPAHCTBO;

e 10 TabuuiaMm cTpenbd BHIPAOATHIBAIOTCS KOMAHIBI UL
3amycka paker ,,00mako" cO CHelHaTbHOW pa3messio-
IIEHCS TOJIOBKOI;

® HEMOCPEJICTBEHHO MepeJ 3allyCKOM pakeThl B a3uMyTe
CTpeNbOBI MPOU3BOAMUTCS (POTOPETUCTPANUS BEPTHUKAIb-
HOT'O pa3pe3a CTPYKTYPBl METEOpaaH03Xxa;

e IIpH CKaHUPOBAHUM MCCIEIYyEeMOro oObeMa aHTEHHOU
MPJI-5 no yriy mecra B Ipejenax 3aJaHHOIO a3uMyTa
BBIJIENIAIOTCS XapakTepHsle 1 [TPO HeogHOpOAHOCTH
Ha (poHE MeTeopanoIXa;

e u3mepenust koopamHat ITPO mpomsBoasTcs depes3 Ka-
x1ple 1 - 3 MUH, CTPOUTCS TPACKTOPHS JIBMKCHHS OTpa-
XKaTellel 1 HaXOATCsl UX CKOPOCTH;

® ONpPENENSAIOTCs IUIOMAAN TOPU3OHTAIBHBIX M BEpTHKA-
JBHBIX cedeHud paauosxa ot ITPO s mocienyromero
BBIUUCIICHUS KOd(PPHUIHEHTa TypOYIEHTHOCTH.

(6moka

Pe3yabTaThl painoIOKAIMOHHBIX H3MEpPEeHUI BEeKTOpa
CKOPOCTH BO3AYIIHBIX MOTOKOB

I/IsyquI/Ie BO3AYIOHBIX ITOTOKOB B KYYC€BO-HOXKICBBIX
obnakax, 0cOOEHHO B IPO30-TPAJOBBIX, CBSI3aHO CO 3HAUHTE-
JIbHBIMH TNPAKTUYECKUMHU TPYAHOCTSIMH, MO3ITOMY 3KCIie-
PUMCHTAIFHBIA MaTephall CPaBHUTEIBHO CKYACH W eIle
MHOTO HEpELIEHHBIX 3aJay, HECMOTps Ha TO, YTO TaKue
paboOTBl BEAyTCSI BOT YXKE YETBEPTOE MACCATHICTHE BO
MHOTHX CTpaHaX MHUpA.

CaMOJIeTHBIE HCCIIEAOBAaHHUA CTPYKTYPHI BO3IYLTHBIX
MIOTOKOB TPOBOAMIIA TPYIIa COTPYAHHWKOB OTJENA aTMOC-
(depHbBIX UCCIIeZIOBaHM YHHUBEPCUTETA B mITaTe BailoMuHT
(CIIIA) mon pykoBoiacTBoM Mapsuma [2], B pe3ynbrare
YETo MOTyYSHO IT0JIE TIOTOKOB B CYHEPSICHKOBBIX 00IaKax.

B ciydae cymnepsueiKkoBBIX MPOIECCOB HEMOCPEICTBE-
HHBIC W3MEPEHHUs C 3aJeTOM B OOJAKO CTaHOBSATCS OIa-
CHBIMH U MCCJIEIOBAHUS MPOBOJSATCS NUCTAHIIMOHHBIMU Me-
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TOJAaMH C MCIIOJb30BAHUEM PAAHOJIOKALIMOHHBIX CPEICTB
[3,4].

B nocnenuue necsatuneTus ISl U3MEPEHUs] CKOPOCTU U
HalpaBJIeHUs. BO3AYIIHBIX IIOTOKOB PagHOJIOKAI[HOHHBIM
METOJOM HaMHU HCIOJIB3YIOTCS CHEIMabHbIE INacCHBHBIE
pannoNOKaMOHHBIE OTpakaTenn Tuma «YrieH» [4]. B
9KCIIEPUMEHTaX NMPUMEHSIINCH TAK)K€ NCKYCCTBEHHbIE OTpa-
JKATeJNM B BUAE METAJUIM3MPOBAHHBIX JICHT WJIM IOJYBOI-
HOBBIX JUIOJIEH.

Hwxe npuBoasTcs pe3ynbTaThl HATYPHBIX 3KCIIEPUMEH-
TOB (Bcero 21 3KkCIepHUMEHT) MO UCCIETOBaHUIO BO3IYIIHBIX
MOTOKOB B 00Jlakax M OKOJI00OIauHOM mpocTpaHcTBe. U3
HUX 4 3amycka paker ¢ I[TPO ocymectBieHo B o0nactb
MakCUMyMa OTPa)kaeMOCTH METeOpaJno3xa, 8 - B HaBeC U
BIEpeM HaBeca Ha yjaneHun 2-4 kM, 1 - Ha rpaHuIy
HaBeca W OKOJ000JauHO# cpeabl, 1 - B BEPXHIOI 4YacTb
CIIONCTO-Ky4eBOro obmaka, 7 - B  OKOJOOOIadHOE
MPOCTPaHCTBO (2 W3 HUX - B YHCTYIO 0e300Ia4HyIO
aTMocdepy).

HatypHble 5KCIEpIMEHTHI ¢ UCIIOIb30BaHUEM NTACCHBH-
BIX PaJHOJOKAIMOHHBIX OTpaXKaTeleH Uil HCCIeIOBaHUSA
HAaIpaBJICHUs] U CKOPOCTH BO3AYIIHBIX IOTOKOB B 00JaKax M
UX OKPECTHOCTSX MOKAa3ajd, 4TO B 00JaCTH MaKCHUMyMa OT-
pajkaeMOCTH MeTeopaauodXa, B HaBece M BIEpend HaBeca
pannosxa HeT 3aToka Bo3ayxa B obnako. [IPO, BHeceHHbIE B
yKa3aHHbIE YacTH 00JIaKa, IepeMeIatoTCs 10 HAIIPaBICHUIO
BEJIyLIEro IMOTOKa OT IEHTpa o0jlaka K HaBecy paanodxa,
OJTHOBPEMEHHO OITYyCKasiCh BHU3 C I'PaBUTAIlMOHHOMN CKOpOC-
ThI0. Takas xe KapTuHa HaOmogaetcs npu BHeceHun [1PO B
BEPIIMHHYIO YacTh 001aka. B 3aBucuMocTy oT Mecta BHece-
HUS OTpaXkaTesied, MOIIHOCTH M CTaJuM Pa3BUTHS OOJjaka
ckopoctu nepementeHust [IPO MeHsroTCsl B IIMPOKHX TIpe-
Jlenax — OT HECKOJBbKUX METPOB B CEKYHAY 0 17-30m.c’L.
CoOcTBeHHas TpaBUTALMOHHAs CKOpOCTh mageHus IIPO
«Vriren» cocramsier 0,6-0,7 m-c’l, TIPO «Dombray- 0,7-0,8
m-c™,

Bre cynepsueiikoBoro o0Omaka, 3a W30JHMHHEH OTpa-
xaemocTH 110=10"% cm™ Bo (pomTanbHO yacTh (mox Ha-
BECOM paJinodXa) IO yAaleHHd oT obmaka 4 — 6 kM, HaO-
JOIAIOTCS. BOCXOIAIIME TIOTOKH o ckopocTsivu 1 — 10 m-c™
JI0 TeMITepaTypHBIX ypoBHEH -1...-10°C u Hmke. BEyTpH 00-
JaKa, BO ()POHTANILHOI YacTH 3a U30JIMHUEH OTpaKaeMOCTH
n10210'12 em, OTPaHUYEHHON 110 FOPU30HTAIU 30HOM BbINA-
JICHUA T'paja U M0 BEPTHKAIN H30JUHHUAMHU TeMIIEPaTyphl -
12...-18°C, HabI0qar0TCs HUCXOIAIINE OTOKH CO CKOPOC-
tamu 1-10 m-¢t. B 370if yacTn 06aka 3HaUCHHE BOJIHOCTH
cocrapmsier 0=0,04...3,54 rM°, KOHLCHTpALHS THAPOMETE-
opoB N=150...5000 M3 (Ip¥  KPUTHYECKOM JHAMETpe
yacTul ocankoB 0,=1000 MKM), BepTHKaNbHbIE CKOPOCTH
BO3AYIIHBIX MOTOKOB HE3HAUUTENbHbI. Takue YCIOBUS
SBIISIIOTCSI ONTHUMAJIBHBIMU JAJISl aKTUBHOTO BO3JEHCTBUS HA
rpajioBble MPOLECChl KPUCTAIM3YIONIMM pPEareHTOM —
HomucThiM cepeOpoM. OTCYTCTBHE CHIIBHBIX BO3IYIIHBIX
MOTOKOB ~ ONMarompusTCTByeT TOMY, 4TO peareHT He
BBIHOCHUTCSI U3 30HBI BO3JICHCTBHUS, HE YCIIEB TPOSIBUTH ce0s
Kak Jiboo0pasymoiiee cpeactso. Temmeparypa -12...-18°C
HanOosee OyarompusaTHA ISl 3aMOPAKUBAHUS BOMSHBIX
Kamenp  HomucTeiM  cepebpom. Hammume B obmake
NEPEOXJIAXKICHHON JKUAKOKAIEIbHON YacTH HPUBOIUT K
pocTy TBepABIX JEASHBIX YAacTUI[ 3a CYeT Kamenb WU
BOJsIHOTO napa. Hanbosee HHTEHCHBHO npoLiece MeperoHku
BOJASHOIO Mapa C KUAKUX NEPEeOXTaXJACHHBIX Kalenb Ha
JeJIIHBIE YaCTHUIBI MPOTEKaeT mpu Temnepatype -12°C, mpu
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KOTOpPOH Pa3HOCTh JABJICHUI HACBIIIEHHOTO BOJSHOTO Iapa
HaJIO JBJOM W HaJ BOJOH JOCTHraeT MaKCHMallbHOTO
3HaueHus [5].

Hcxonst U3 BBILEH3IIOKEHHOTO, PEKOMEHIyeTCcs BHOC-
UTh KPUCTAJUTM3YIOIINI peareHT B CynepsiueiikoBbIe rpajio-
BbIe O0Jlaka Ha TeMmmeparypHeId ypoBeHb -11..-20 °C Bo
(pOHTATBHYIO YacTh TPAJIOBOTO O0JIaKa, OTPAaHHUYCHHYIO 110
TOPU3OHTAIH N30IMHUSMHA PaIroIOKAHOHHOM
otpaxxaemoctr M= 107...10™ cM™ (B 30Hy pocra n 30HY
(dbopMHpOBaHUS YCIOBHHA 3apOXKICHHWS M pOCTa Tpajaa).
Bpems BHECEHHMS KPHUCTAJUTU3YIOIIETO peareHTa
orpezensercs MOMEHTOM (opmupoBaHus
KpymHOKaenbHO# (0, =10% MKM) mepeox1askIeHHOil 30HEI ¢
KOHIEHTpauussMu N = (1,5...50)~102 M>,  BOJHOCTBIO
g=0,04...3,5 M, uro COOTBETCTBYET PaJUOJOKAI[MOHHOM
OTPaXKaeMOCTH Mg = 10°... 10 em™.

Jlo3upoBKa peareHTa 3aBUCHT OT KOHIIGHTpPAlUU Kpy-
IIHBIX Kalleslb B 30He Bo3xeiictBus. IIpm Bognoctn 0=1...3
M koHueHTpauuss 1000 MUKPOHHBIX YacTHUI] COCTaBIISIET
N =(19...57)-10*> M2 i 10° N B 1 kv®. Eciut TIPUHATH, YTO
BBIXOJ] KPHCTAIIIOB B €CTECTBEHHBIX YCIOBHAX paeH 107,
kodpdunueHT >pdexTuBHOCTH K, MO KOTOPHIM IOHUMAe-
TCS YHUCIO KPHUCTAJUIOB pearcHTa, HEeoOXoauMoe st
[OJIyYE€HUsT ~ OJHOM  3aMep3lledl  KpPYNHOM  Kaluy,
SIBIIAIOIIEHCS 3apoAbIeM TpaauHbl, cocTaBisier 1:500, To
Ha 1 km® oGpabarbiBacMoii 0GIAa4YHON 30HBI MOTpEGYETCS
n3pacxonoBaTh m=95...285 r peareHra.
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UDC 551.509.6

The active influence on meteorological process (on thunderous
and hail clouds)./Kalov Kh.M., Kalov R.Kh./Transactions of the
Institute of Hydrometeorology, Georgian Tekhnical University. -
2011. - 1.117. — pp. 100-102. -Russ .; Summ. Georg.; Eng.; Russ
The method of active influence on thunderous and hail clouds by
means of iodic-silver-type crystallizable reactant is considered.
Outcomes of full-scale experiments for determination of dynamic
parameters of thunderous clouds and their neighborhoods are pre-
sented. Experiments executed by means of radiolocating modus
using passive radiolocating reflectors and polarization grating (po-
larimeter). Recommendations for defining the introduction point of
crystallizable reactant into ultra-nuclear thunderous-hail clouds and
dosage of the reactant are given.Bibliography 5 titles

YK 551.509.6

AKTABHOE BO3JECTBUE HA METEOPOJIOI'H-
YECKHUE NPOLECCHI (HA T'PO30-T'PAJOBBIE OBJIA-
KA). /Kanos X.M., Kanos P.X./C6. Tpynos HUucruryra 'uapo-
mereoposiorud  ['py3uHCKOTrO TexHuyeckoro YHHMBEpCHTETa
I'py3un.—2011.—1.117.—¢.100-102.— Pyc.;Pe3.I'py3.,AHr., Pyc.
HccnenoBan mMeton akTUBHOI'O BO3AEHCTBHSI Ha I'pO30-TPaJOBbIE
o0Jlaka C WCIOJIb30BaHUEM KPHCTAUIM3YIONMIETO peareHra THIa
HoaucToro cepebpa.

IlpuBomsaTcs  pe3ynbTaThl  HATYPHBIX ~ OKCHEPHMEHTOB  IIO
OIIPE/ICJICHNIO TUHAMHYECKHX IapaMeTpOB IPaJOBBIX OOJAKOB U
ux OKpecTHOCTEH PaIroIOKAIIMOHHBIM crocoboM c
HCTIONB30BAaHUEM NTACCHUBHBIX PAIHOJIOKAIMOHHBIX OTpakaTened u
TOJISIPU3AOHHON PelIeTKH (OIIPUMETPA).

PazpaboTaHbl peKoOMEHIanWH II0 YTOYHEHHIO MeCTa BHECCHUS
KPHCTAIA3YIOMIETO peareHTa B CyNepsaeHkoBOe Ip030-TpajoBOe
001aK0 1 T03UPOBKe pearcHTa.buom. 5.

M. P. Batnamsunu
MuHUCTEPCTBO NPUPOIHBIX PECYPCOB U 3K0JI0ruu PD.
Pocrunpomer. I'Y «CraBponosasckas BoenuzupoBanHas
ciry>k0a 10 aKTHBHOMY BO3/I€HICTBHIO Ha
METEOPOJIOTHYECKHE U APYTHE Te0(U3HIECKUE MTPOLIECCHI.

YIAK: PJ] 52.37.731
PA3PABOTKA YCOBEPmyHCTBQBAHHOFO
METOJA AKTUBHBIX BO3JAEUCTBUU HA T'PAJOBBIE
MPOLIECCHI

Lenbro npesicTaBieHHOM paboTHI SIBISIETCS pa3paboTKa
YCOBEPIIEHCTBOBAHHOIO METO/]a aKTUBHOTO BO3AEHCTBUS HA
rpagoBeie mporecchl.[2—9,12] On otimyaercs OT Jeiic-
TByIOImed WHCTpyKImH [1] TemM, 94TO B HEM YYTECHBI Te
HEIOCTaTKH, KOTOpBIE paHHEe MPH BO3ICHCTBUU HE MPHU-
MEHSTUCh ¥ MPHUBOAWIN K OTPHUIIATENBHBIM pe3yiabTaTaM —
NPOMyCKy Tpaga C YmepooM CeIbCKOXOSHCTBEHHBIX
KYJBTYP.

Ilepevim nedocmamkom NEACTBYIOIIENH HHCTPYKLUU
ABISIETCA TO, 4TO B KpuTepuu 3aceBa OB 2-i1 xarteropuu
[8,12], xapakrepusyroluiicst mapamerpamu 35<Z,<55 dBZ
n AH3s>2,5 KM, HE YYHUTHIBAJOCh MPEBBILIEHHE BBICOTHI
MaKCHMAIIbHOW PaJHONOKAMOHHOM oTpaxaemocT (Zp)
HaJl YPOBHEM  H30TEPMBbI 0°C (Hp), omHO3HAYHO
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xapakTepusytommit ux ¢azosyto crpykrypy (AHz,, = Hz,, -
Hp) [8,12,13]. B nepaBeHcTtBe AHgzs — mpeBbillieHHE Ha
ypoBHeM HyneBoit usotepmbl (Hp)  BBICOTBI BepxHeit
rpanuilpl paauosxa ¢ Z=35 dBZ. Ecnu 8 OB 2-ii kareropuu
Z, pacrnionoxkexa B temioi uacth (AHzpn<0), To oHM
SIBIIIIOTCSL  IOKJEBBIMH, a B MEPEOXJaKICHHOW uacTu
(AHz>0) — moTeHIHMANBHO TPAJOOMACHBIMU U TOJJICHKAT
HEMEAJICHHOMY BO3/ACHCTBHIO TaK, KaK BEPOATHOCTb HX
nepexoxa B OB 3—4-if kareropun nocTaTOYHO BBICOKas. C
yaetoM AHz, yTouHeHHBIN Kpurepuii 3aceBa OB 2-ii
Kareropun mmeeT Bua 35<Z,<55 dBz, AH3s>2,5 M u
AHz,>0. Ilapamerp AHz, MONONHWUTENBPHO YTOYHSIICA B
3aBHCHMOCTH OT BBICOTHI pacrionoxenus m3otepmbl 0°C.
BoszeiictBuio mozaBepraiuck OOBEKTHl 2-H  KaTEropuw,
umeromue npu Hg<2,5 km 3navenus AHz,>0 kM, mpu Hg
=2,5+3,5 xm 3Hauenus AHz,>1 xMm, mpu Hg>3,5 &M
3HaueHUs AHz,,>2KkM.

B 2006-2007r.T. yrouHeHHBIH KpuTepHii 3aceBa OB 2-ii
kareropuun Ha 3T CraBpononsckoii BC, mpomen skcne-
PUMEHTANIbHYIO NPOBEPKY [8]. Pe3ynbpTaThl npeacTaBieHbl B
Tabmn.1, U3 KOTOpPOH ciemyeT, 4TO, CTAaTUCTUYECKHE Xapa-
KTEPHUCTUKH PATUOJIOKALIMOHHBIX mapamerpoB (Z, u AHjs)
OB 2-ii xaTeropuu, pa3BUBaIOLINECS B €CTECTBEHHBIX YCJIO-
BUSIX ¥ ITOJBEPTIINECS BO3ICHCTBHUIO, CYIIIECTBEHHO OTJIHYa-
I0TCS APYT OT JIpyra Tak, Kak Ha ypoBHe 3HaunmocTH 0=0,05
tabnuunble 3HaueHus (D, n Z;) MeHblIe SKCIEpHUMEHTANb-
HbIX 3HaueHu# (D, u Z,). Bo3neiictBuio moasepranuces 258
OB 2-ii xateropuu, yJOBICTBOPSIONIHE HOBBIM KPUTEPUSIM
3aceBa [8, 12 | u He moaBepranuck Bo3aencTeuio 869 OB 2
— # Kareropum, COOTBETCTBYIOIIME CTapbIM KPUTEPHUSIM
3acesa [1]. Ecom ydects, uro pu obpadoTtke oxHoro OB 2-
i xareropun B CraBpononsckoii BC B cpennem pa-
cxomoBaiock 8 mpotuBorpanoBeix mpenmid (III'M) tuma
«AnazaHby, KaKAasi CTOMMOCTBIO 110 8 ThIC. py0., TO B 3TOM
ciygae B 2006 1. ObuTO COKOHOMIECHO 21,7 MiH. py0., a B
2007 - 33,9 muH. py6. DxoHOMHYecKas S((EeKTUBHOCTH
[II'3 cooTBeTcTBEHHO ObLIA yBenudeHa emie Ha 6 U 9,4 %,
o CpaBHEHUIO co cpenHen SKOHOMHUYECKOH
addexruBHOCTRIO I3, mocturatomeit B CTaBpOMOIBLKOM
kpae 360,1 muH. py6 [8 ].

Bmopeim nedocmamkom REHCTBYIOIIEH WHCTPYKINHU
SIBIISICTCA, TO, YTO NpHU BozneictBuu Ha OB 1 -4 — oif ka-
TErOPUH HE YUYUTHIBAINCH: a) MPOIOIDKUTEIHHOCTH BO3-
neiicteus (At,) m mpomecca rpamooOpazoBaHms (At,) B
MPOCTPAaHCTBEHHO-(DMKCHPOBAHHOM ~ 00beMe  TIpajoBOTO
ouara, KOTOpoe U3MeHseTcs OT 4 10 24 MUH., COCTaBNIsAd B
cpennem 10-12 mun. [7,8]; 6) Bpems nposiBieHus 3 pexra
Bo3zericTBus  (At,))  [4]. CorimacHo  ypaBHEHHS,
npuBeseHHoro B [1] At, cBsi3aHa B HeSBHOM BHIEC C
KpaTHOCThIO 3aceBa. Ona B OB 1-if kareropmm npu
OJIHOKPAaTHOM 3aceBe MOXeT aocTudb 9 muH, OB 2-i
KaTeropmu Tpu OByKpaTHOM 3aceBe — 15 muH, OB 3-if
KaTeropuu TpU TpexkpaTHoM 3aceBe — 34 muH, OB 4-if
KaTErOpHHU MpPHU YETBIPEXKpaTHOM 3aceBe — 43 muH[7,8,12].
[Tepeuncnennsle 3HA4YeHUs At CYILECTBEHHO
npeBblatoTAt, u At,. 3HaueHust At, [uisl pa3iIU4YHBIX TeX-
Hojorui 3acesa, B OB 1-i1 kateropuu uzmensiercs ot 3 10 5
MmuH, OB 2-i1 kateropuu - ot 6 10 9 mun, OB 3-if kareropun
- otl1310 19 muH u OB 4-ii xareropun - ot 20 10 25 MuH.
[4]. Takue pacxoxaeHUS MEXIY 3HaUeHUAMH At,, At, u At,,
MPUBOAST K HECBOEBPEMEHHOMY M HEJIOCTATOYHOMY 3aCEBY
o6veMoB 3OVY3PI" OB 1 — 4 - i1, kareropuw, a, clieJjoBare-
JILHO, BBIMTaNeHUIO rpaga Ha 3T ¢ ymepOoM cellbcKoX03siic-
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TBEHHBIX KyJIbTyp. C LIENbIO YCTPAHEHHUS BBILIEC YKa3aHHBIX
HEJIOCTATKOB, HAMHU pa3paboTaHa METOIMKA OLEHKH OITH-
ManbHBIX HOpM pacxopa III'M tuma «Amnazanp» (N=
0.3AV,5) u umHTeHcUBHOCTH cTpenbObl (v=0,04AV,5At) B
oovemax 3PI'Y3IT[2,3,7,12], B 3aBUCHUMOCTH OT 0OOBEMa
pamuosxa Vg5 ¢ Z=45 dBZ u Bpemenu BosneiicTBus. OHa
OTJINYACTCS OT CYLIECTBYIOIIECH MHCTPYKIMH TEM, YTO 3aceB
NPOBOJAUTCS HE 4epe3 0030p, a B KaKIOM IHKIE DPaauo-
JIOKAaIIMOHHOTO 0030pa, He OTHOKPATHO, a AByKpaTHO B OB
2-it xkareropmu, TpexkpatHo u Oomee B OB 3-4-oi
kateropun. M3 Tabn.2 crmemyer, YTO C YBEIMYCHUEM
sHaueHuit mapametpoB N/ AVys u N/ AV sAt yemmauBaetcst
BEPOSITHOCT TOSBJICHHUA CIIy4aeB C IOJOXHUTEIbHBIM
apdexrom  BozgedctBus ([1OB), a ciemoBarensHO,
yMeHbIIaeTcst ymepO CelbCKOXO3SHCTBEHHBIX KYJIbTYP OT
rpaja.

Tabmuna 1. CraTucTHUECKHE XapaKTePUCTUKH PaANOIOKallHOHHEIX
napameTpoB OB 2-ii kaTeropuu, pa3BUBAIOIIUXCS B €CTECTBEHHBIX
ycnosusix (bes AB) u nmoaseprimmxcs Bosneiicteuo (AB) Ha 3T
CTaBpoIoJIECKOTO Kpas 3a nepuo Mait-ceHTs0ps 2006-2007 rr.

[5].
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Ilapamemp CTraTUCTUYECKHE XapaKTEPUCTUKH
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be3 AB 34 62 47,6 56 012 | 196
AB 34 61 48,8 54 0,11 | 29,0
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9KCTPMAaJIbHbIE M CPEJHHE 3HAYCHHs PajMONOKAIMOHHBIX IapaMeTpoB;); ¢ u V- X
CpeAHEKBAApATUYECKHE  OTKIOHEHMs ©  Kodbduuments:  Bapuamum; — %(N),-
HOBTOPAEMOCTHH (uncno cimyuae); D./Dy wm ZJZ, — Teopernueckne u
9KCIePUMEHTaIbHbIC 3HAa4YeHHst Kputepuil Kommoroposa-CmupHOBa ©  KpHTepHii
cepun Banpa-Bonbdosuna.

Tpemovum nedocmamkom JEHCTBYIOIENH HHCTPYKLIUU
SBIISIETCS TO, YTO B HEHl HE paccMaTpPUBAETCS BO3MOXKHOCTh
npepblBaHMs Tpaja npeasBapurensbHbiM 3aceBoM  (IIT'TI3)
OOC na 3T co croponsl Bropxenusi [6]. [ToBTOpsieMmocTs
OB 3 - 4 — oit xateropun, BToprimmxcs Ha 3T co CTOPOHBI
npwieralmux teppuropuii gocturaetr 31%. Opnako wx
BKJIaJ] B OOIIHiA yiiep0 CcylmecTBeHHbIH. DU3NIECKUN CMBICIT
[I'TI3 OOC co cropons BTOpXkeHHs OB 3 - 4 — oif
KaTeropuy COCTOWT B cieiytomeMm [6].. B HeycToitumBoi
aTMoc(epe OTHEIbHBIE HMITYJIbCHl HHCXOJSIIEr0 II0TOKa,
co3naBaemble B OOC  HCKyCCTBEHHO  BBI3BaHHBIMU
ocajgKkaMM, MOTyT 3HAUUTEIbHO YCHUIMTHCS, HPUBOISL K
0CJIabJICHUIO CKOPOCTEH BOCXOJSIIMX HOTOKOB, ITUTAIOIINX
OB 3 - 4 — oii xareropuu IO IIYyTH MpPEANOIaracMou
TpaeKTOpuM  uX  nepemenieHus B cropory  3T.
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DkcnepuMeHTanbHas npoBepka metomuku [IT'TI3 OOC co
croponsl BropxkeHuss Ha 3T OB 3 — 4 —oii xateropuw,
NpOBOAUMAs B

Tabnmma 2 BepostHOCTh (%) mosiBiieHus onbiToB ¢ [10B n
O3B B OB 3-4-0ii karteropuu mpu pa3invHBIX 3HAYCHUSIX
PaIMOIOKAHOHHBIX napameTpoB, rapameTpoB
BO3JCHCTBHS,  KOMIUICKCHBIX  MapaMeTpoB W HUX
CTaTUCTUYECKUE XAPAKTEPUCTUKH 3a TEPUOJ Mali-CeHTAOph
2004-2007 rr. (B CKOOKax— 4MCIIO CITy4aeB).
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nonssaeHua onbiTos ¢ M3B u XapaKTepUCTUKN
03B
R © o
<Q . o
203|982 2|24
= < 33 = Y
e | V|38 & |23 N
©
m St~ — ~| St =~ m 32} © < o ©
M DA |FN|~R 5 S > - =1 >
o |ge|3|gd|ge| o s | 9| 3| s 0
~ || o« o I < o) =] <
g AN | S| Ae = S = F!' V_l )
= B | o=@l | P = S IS ~ =) <) i
o —~ ~
= Jd0ogloqle®
o Sd|S |9 |Ood ' ' ' ' ' '
C‘E AN A A A0
sz
i
35 a3 < e o | 5
=% S|l 2] 5 Q g o N
S g o o~ (=) Q S s |©) ~
Z = 2 o A m o NI
[T~ o
s}
~ = )
©
. © ~
M ~| = < o *
@) o . o — — 2
a g3 I INRS =} = @ o =3 o
o Clals | M IS S = = <
Jaa) A~ S| = <2 o2 o) 9 9 8 8 ©|
™ [ R=N N < =) S|
SIEE b I A L = T = I N Rl
©
o —~ ~
j= oxgloc S| oo
g SR|eah|lex|ow ' ' ! ! : !
g |T2|Fel=g|Te

CraBpononsckot  BC,  moxkazaza  BO3MOXXHOCTH
MPEepBIBaHMUS [IPEIBAPUTENIFHBIM 3aCEBOM HHTEHCHBHBIX
I'PaJoBBIX IporieccoB Ha moactymax 3T.

Pa3pabotan ycOBepIICHCTBOBAHHBIM METOJ aKTHBHBIX
BO3JICHCTBUI HA TPajioBble MPOIECChl. DKCIEPUMEHTaTIbHAS
IpOBEpKa MoKa3ana BO3MOXKHOCTb IpepbiBaHus rpajga Ha 3T
3 OB 3 — 4 kareropuu U yMeHbIIEHUS ymiepOa oT rpaaa 3a
CYeT: YTOYHEHHOTO KPHUTEpUs  3aceBa;  YBEJINYCHHS
WHTEHCUBHOCTU CTPENILOBI B 30HEe (POPMHUPOBAHMS OCAIKOB
OB 1- 4 kareropuu; NMpeIBapUTEILHOTO 3aceBa 00IaYHON
atMocepsl Ha 3T co croponsl BropkeHus OB 3 — 4
KaTeropuu. Cpennsist rojioBas (busnueckas u
SKOHOMHYECKast  A(PPEKTHBHOCTH COOTBETCTBEHHO
coctaBmin 93,5% u 360,1 miH. pybneit, a peHTabenbHOCTS -
1:12.
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0) Bg0mddggdol dgbsdg s Bgmmby 353HgAMMO0L MB0YIBHYd0E
LYBY30L  °s®339ms  Baawgdgdol  BmMIoMYdoL  bmbsdo  LMmerol
0639blogmdol 200©Id0m;

3) 99904890900l dgbsdy @s gmmby 3s@Iam®ool MmdOYIBHYO0WE
LYBHY30L  9M339MS  MOOIBWM S OYBIOsD  oBHIMLEIHMIo
4953963900 Fobolifo®o gobmglzom GgMo@mMmosbg dsmo dgdmdols
db606.

bgBY30L 3OmEgLbYdBY SJGHOMMO BYBMJIgEgdOL FoIxMdILYdMWO
d900mEO0  ©BIMHR0w0s bBogzMMm3merol sl  golsdbgo®mgdwyan
Lodbob®do. 59 FgomEo3om  LYBY3oLafobsowdogam  ©sE30L
bsdmoemm ferom@o 30HogmGo s 93mbmdogm®o  989BHMOMdS
FgLododobo 93,5% o 668 dowomb Bsbgml Tgoagbl, bmaom
963509mdss 1:12808¢0myMs800s - 13.

UDC P[] 52.37.731

DEVELOPMENT OF AN IMPROVED METHOD OF AC-
TIVE AGENTS TO HAIL PROCESSES./M.R. Vatiashvili/
Transactions of the Institute of Hydrometeorology, Georgian
Tekhnical University. -2011. - 1.117. — pp. 102-104. -Georg .;
Summ. Georg.; Eng.; Russ

The method of active influence on hail processes was developed
and improved. Experimental verification of the proposed method
was carried out on the protected territory of the Stavropol Terri-
tory. Validation results showed the possibility of reducing the
damage from the hail by: refine seed, increasing the intensity of
fire in the area of sediment formation of OE 1 - 4 categories, pre-
seeding of the cloudy atmosphere on the part of the invasion in
protected area of OE 3 - 4 categories. Average annual physical and
economic efficiency, respectively, were 93.5% and 360.1 million
rubles, and profitability is 1:12. OE — 13 Objects of Exposure

YIK: P11 52.37.731

PA3PABOTKA YCOBEPHIEHCTBOBAHHOI'O METOJA
AKTHUBHBIX BO3JENCTBUI HA T'PAJOBBIE
NPOLECCBI/M. P. Barnamsumun/C6. Tpymo HWactutyra
I'unpomereoponoruu I'py3unckoro TexHuueckoro YHuBepcuTeTa
I'py3un.—2011.—1.117.—¢.102-104.-'py3.;Pe3.I'py3.,Anr., Pyc.
Pa3paboran YCOBEPIIEHCTBOBAHHBIH METOJ AKTHUBHBIX
BO3JICHCTBUII Ha TpajoBble IIPOIECCHL. ODKCIEPHUMEHTaIbHAs
MpPOBEpKa MPEUI0KEHHOTO MEeTO/1a, MPOBOIMIACH HA 3aIIUIIAeMOI
tepputopur  CTaBpONONBCKOTO Kpas. Pe3ynbraTel NpoBepkH,
MOKa3aJM BO3MOXXHOCTh yMEHBIIEHHs ymiepba OT rpaja 3a CUeT:
YTOYHEHHOTO KPHUTEPHs 3aceBa; YBEIMUCHUS HHTEHCHBHOCTH
cTpensObl B 30He GopmupoBanHus ocankos OB 1— 4 kareropum;
MpeIBapUTENIFHOTO 3aceBa oOmauHoi armoctepsr Ha 3T co
cTopoHbl BTOpxkeHuss OB 3 — 4 kareropuu. CpenHsis roponas
¢usnyeckass 1 SKOHOMHUUecKas: Y3PpHEKTUBHOCTH COOTBETCTBEHHO
coctapuwin 93,5% u 360,1 muH. pyOuneii, a peHTabenpHOCTD - 1:12.
butun. 13.

b.M. Xyuynaes, A.A.Tawunosa, H.B.Teynosa
denepanbpHOE TOCYIapCTBEHHOE OIO/KETHOE
yupexaeHne «BrIcCOKOropHBIi reo(pu3MIecKuii HHCTUTYT»
Poccua ,r.Hanbumk

YK 551.578.7
HEKOTOP{)IE PE3}’JII>TATI)I OLOEHKUN AKTUBHBIX
BO3JENCTBUU HA TPAJOBBIE MPOLECCHI
IIpn pemenun 3anad, CBA3aHHBIX C OLIEHKOH pe3-
YJIBTATOB aKTHBHBIX BO3JCHUCTBUU Ha IPAJOBbIC MPOLECCHI
(AB), mpuxoauTCs peraTh MPoOIeMy ONpPEeIICHNsT 3Hade-
HUs niokazatess d3¢dekTuBHOCTH 0e3 AB ( [194; o) 1 €TO
cpaBHeHue ¢ TokaszareseM 3¢ dextuBHocTH ¢ AB (ITD Ap).
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B kadectBe mokazarens 3(G(EKTHUBHOCTH  OOBITHO
HCIOJIB3YIOT YpOXKailHOCTh CEeNbCKOXO035IMCTBEHHBIX
KyIbTyp,  XapaKTEpPUCTHKH  OCaJKOB  Ha  3eMIE,

pannoJIoKalMOHHBIE TaHHBIE 00 o0ake.

Jns Oonee TOWHOrO ompezaeneHus pe3ynbTaroB AB
HEOOXOUMO CpaBHUBAThH 3HAUCHUS [[Dge, ap U 11D, ap A
OJIHUX U TeX ke IrpafoBbIX npoueccoB. Ho 3nauenus [10g,
AB AL TIPOIIECCOB, Ha KOTOpPBIE MPOBOAWINCH aKTHUBHBIE
BO3JICHCTBUS HE W3BECTHBI ( HE JOCTYIHBI JJISL MPSIMOTO
uzMmepenus). Ilostomy s onpenenenus [19g.; g UCTIONB-
3YIOT KOCBEHHBIE METOJbl. B MHpOBOH MpakTHKE I 3THX
nene Hanboyiee YacTO MPHMEHSIOT METOJ KOHTPOJIBHBIX
TEppPUTOPUIl M METOHBI, KOTOPHIE OCHOBAaHBI HA JaHHBIX
CTPaxoOBBIX areHTCTB O TOTepe ypoxas. B ciyuae metonma
KOHTPOJIBHBIX ~ TEPpPUTOPUM  3HAYEHHUsS  IIOKazareseil
3¢ (GeKTUBHOCTH Ha KOHTPONBHON Tepputopunu 19
UCTONB3YIOT B KauecTBe [194,, op. HO crienmduka rpagoBix
mporueccoB TakoBa, uTo [19,, He paBeH [1Dg.,; ap. [loaTOMY
3ameHa [10g,; ap  Ha I1Dg,; Ap  MOXET MPHUBECTH K
CYIIECTBEHHbIM oInMOkaM Tpu omnpenenennd AB  Ha
TpajioBbIe MPOIIECCHI.

Ornenka 3¢ ¢exkTHBHOCTH AB 1O JaHHBIM CTPaxOBBIX
areHTCTB COJEPXKHT MHOTO CyOBEKTHBHBIX MOMEHTOB H
Cpen CHELHUANCTOB BhI3BIBAET 0O0OCHOBAaHHOE COMHEHHE U
HEJIOBEpHE.

B Hacrosimeit paboTe mpuBeIeHbI pe3ysIbTaThl CPaBHU-
TENBHOTO aHAlM3a XapaKTEPUCTUK TPajoOWTHH Ha 3aIu-
IaeMOil M KOHTPOJILHOW TEPPUTOPHSX W OLEHKH d(dek-
TUBHOCTH AB Ha rpajioBble NpoIeCCHl Ha OCHOBE perpec-
CHOHHBIX METOJIOB.

Ornenka pe3ynbTaToB AB Ha rpagoBble MPOIECCH MPO-
BOAMJIACh Ha Tepputopun padot Kyba-TabuHckoro mnpotu-
Borpagosoro otpsna Cesepo-Kapkasckoit Boenusmposan-
HOU  CITyXOBI B mnepuoxg c¢ 1983 mo 1997 rr.
XapakTepuCTHKH  Tpaja H3MEpsUINCh Ha TpajJOMEpHOI
cetr BeicokoropHoro reodusudeckoro uacTutyTa (BI'N).

I'panomepHast cerh Obula paccTaBieHa Ha CEBEPHOM
ckione ['nmaBHoro Kaskasckoro xpebra mexnay r. Hampum-
koM u T. KwucmoBoackoM Ha 1uiomamu 3,5 10° kM
IIporsokenHocTs cetd 117kM, mMpHHA FOTO - BOCTOYHOM
yacTu ceTH — 24 KM, ceBepo-3amagHoi gactu — 45 kM. Ha
rpagomepHoit cetu BI'M  O6puto  yctanoBmeHo 600
MaCCHUBHBIX MHAMKATOpoB rpafa (ITUIY), 12 apromaTnyeckux
rpanocoopHukoB u 36 mmoBuorpagos. [TnorHocts TN Ha
mroman 2,5 10% km? cocrasmsiia oauH npubop Ha 10 KM?,
Ha 1011314 9 10% km? — oJiuH npubop Ha 2,5KM2.

Ha ocHoBe naHHBIX T'paJloOMEpHON CETH 3a YKa3HbIH Iie-
puox ObUTM M3MepeHbl Xxapakrepuctuku 105 rpasoBbIX mpo-
neccos, u3 HuX 50 — AB u 55 0e3 AB.

CpaBHeHHE XapaKTEPUCTUK I'pagoOUTHIl Ha KOHTPOJIb-
HOM U 3alllMIaeMOi TEPPUTOPHSAX HE BBIIBHIO HUX
pasznuuus. s 6oree meTanbHOTO aHamu3a BHIOOPKU OBLIH
pa3duThl Ha Kinaccel. PazmeneHne Ha KIacChl MPOBOAMIOCH
HepapXHIeCKUM METOIOM KIacCH(HUKAINH 110 45 OCHOBHBIM
nmapameTpam atmoctepsl B rpagoBblie nHH. [lo 3THM ma-
pamerpaM BeIOOpKa OplTa pa3dbura Ha 4 kiacca. B 4 xiace
BOIIUTH IIPOIIECCHI TOJIBKO C aKTHBHBIM BO3/ICHCTBHEM.

Jis oneHku pa3dpoca CpedHUX M OOIIMX 3HAYCHUMA
XapakTepucTuk rpanodurnii c AB n 6e3 AB 6bu1 Hcnosb30-
BaH t - kputepuil. CraTucTuka t - kpurepus umeer sua [1]:

Meteorology and Climatology

105

MeTeoponorI/m U KJIIMMATOJIOI'Us

t(n1+n2—2):M

S
n2

S

X, (nl) u X, (nz) - cpejiHUe 3HaueHus BBIOOPOK ¢ AB

~

2
u 0e3 AB, S “- ouenka JUCIEPCUH, COCTaBJICHHAS U3

rac

OLEHOK JUCHEPCUHU I KaXKJ0H rpynmsl qaHeelxX, Ny, N, -
KOJIMYECTBO U3MEPEHUI B BBIOOPKaX

Q2 _ 1 _1\&2 _1\Q2
S = 2™ DSI)+ (-DSI )]

rac
* zﬁZ[(xi X))

Ecnu rumotesa "cpeaHee B OBYX TIpymdmax paBHbI" —

BEpHA, TO CTATHCTHKA t(nl +Nn, — 2) HUMEEeT pacIipese-

nenne CThIONEHTA C (nl +n, —2) CTEIEHSIMHU CBOOOIbI

[2]. bBompmume 1m0 aOCOMIOTHOW BENMYMHE 3HAYCHUS

cratuctuku € (nl +Nn, — 2) CBUJECTEILCTBYIOT IPOTHUB

THITOTE36I O PABEHCTBE CPEAHUX 3HAUCHHUI.

3HayeHUs cpeqHeapru(pPMEeTHISCKOTO IHaMeTpa TPaIiH
(D) wu obmeii kuHertuueckoil suepruu rpaauH (E,;) B
MIEPBOM KJIAcCe MPOLECCOB HAXOMATCS B Ipeaeiax OmmboK
n3Mmepenuil. CpegHee 3HaUE€HUE MMOBEPXHOCTHOM MIIOTHOCTH
kuHeTnuyeckoit ’Hepruu (E.) ymensmaercs Ha 28%, a kKoH-
nentpauus rpagud (N¢) Ha 22%. Bo BTOpOM Kiacce mpo-
[IECCOB B pe3yibTate AB 3HAUMMO W3MEHSAIOTCS ClIEAYIONre
BEIIUYMHBL: cpefHeapuMETHIECKU TuaMeTp TpajuH yBe-
mmauBaetcs Ha 27%, KOHIICHTpAIUs TPaJAWH YMEHBIIACTCS
Ha 32%. B TpeTbem kiacce MpoLeccoB 3HAYUMO yMEHbIIa-
eTCsl cpeHee 3HAYCHHE TOBEPXHOCTHOM IIOTHOCTH KHHE-
TH4Yeckoi sHepruun Ha 39 %, KoHUeHTpauus rpaaul Ha 53 %
n obmias KuHeTH4Yeckas sneprus Ha 45 %. Hexoropslit nn-
Tepec IpEeACTaBISCT CPaBHCHHE IUIOMIANCH ¢ Pa3MIHBIMA
KHHETHYECKUMHM 3HEprusiMHu B mporeccax ¢ AB u 6e3 AB.
Jons momazeit ¢ nOBEpXHOCTHOM MJIOTHOCThIO KUHETHYEC-
kot sHeprun menee 200 JIx /M* B npoueccax ¢ AB menbine,
yeMm B mporeccax 6e3 AB. DTo, mo-BUANMOMY, CBS3aHO C
TeM, YTO  aKTHBHBIE  BO3JCHCTBHA  MPHUBOIAT K
3HAYUTENIbHBIM U3MEHEHUSIM XapaKTePUCTHK Tpaja B TexX
gacTax o0iaka, rae oOpa3yroTcs M PAcTyT MEJIKHE TPaIuHbI
(¢ Ec<200 Jix/M?).

[IpuBeneHHbIN BbIlIE aHANU3 MOKAa3bIBAET, YTO Ha
OCHOBAaHHUU NPSIMOrO CpaBHEHMsI 15-I€THUX JaHHBIX O
XapaKTepUCTUKAX T'paJa Ha KOHTPOJbHOW M 3allUIaeMOM
TEPPUTOPUAX HE BO3MOXKHO OIpeAeiIuTh 3(PPEKTHBHOCTH
MPOTUBOTPAAOBEIX PabOT, YTO, MO-BHIUMOMY, CBSI3aHO C
MajbpIM TIepuoAoM HaOmoneHuid. [lodToMy ans OUEHKH
[1D4e; A HAMU OBUT WCTIONB30BAH PETPECCHOHHBIA METO]I.

IIporiemypa COCTaBiCHUS PErPECCHOHHBIX  ypPaBHEHHI
BKJIIOUAET: pa3OueHne BBIOOPKHM Ha KJIACCHI; COCTaBIICHUE
YpaBHCHHH  PErpeccuw; MPOBEpKAa  CYIICCTBOBAHUS

3HAYMMOW CBSI3M MEXIY XapaKTePUCTUKAMH Tpajia Ha 3eMiie
U MapaMeTpaMu aTMOC(Ephl B IPaJOBbIe THU; ONPEIeICHUE
omuOOK ypaBHEHWH perpeccud. Pa30WeHWe Ha KIacChl
MPOBOIWIIOCH METOJIOM MEIUaHHOW Kiaccudpukanmu. [1o 45
napaMmeTpam armocgepsl BblOOpka Oblia pazbura Ha 3
KJacca.

B Tabnume 1 mpuBemeHBI CpenHHE XapaKTCPUCTHKH
rpaja B IpOIEccax, BOIIEAIINX B 3TH KJIACCHI.
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Kak BugHO W3 Tabmuiel 1, B MEpBBIA KIACC BOILIH
HanboJlee MOIIHBIE TPANOBBIE MPOMECCHl C OOmIeH KHH-

eTmyeckor sHeprueit 219,6-108 Jx, Bo BTOpOil - 1432 .

108 JIox u B Tperuit - 74,9 . 108 [Ix. 3nauurenbHOE pa-
3IMYUE CPEelHUX XapaKTepUCTHK TIpaja B Kiaccax YKa-

3BIBACT, YTO THapaMeTpsl [uii pa30ueHus BHIOpaHBI
BEpHO.
Tabmmma 1Xapakrepuctuku rpaga B | - 111 kimaccax
Kimacc Dc Ec Nc Eo6 No6
MM Jlx/M? M2 108 J1x | 109w
I 6 116,2 4495 | 219,6 | 39438
I 51 59 5747 | 1432 | 29203
il 55 1325 | 10515 | 74,9 | 6689

Hus  ompenenenust 3HadeHus [13g., ap UIA TPATOBBIX
HpOHeCCOB C AKTHUBHBIM BOS[[eﬁCTBHeM 6I>IJ'II/I COCTABJICHBI
PErPECCHOHHBIC YPABHCHHS CBSI3M MapaMeTpoB arMochepsl
B IPAJIOBBIC IHU C XaPaKTCPUCTHKAMHU Tpaja Ha 3eMiie JUis
3-X KJIacCOB.

I knacc

N, = Ny — N,@' (Z,,) + N,AL, 1)
®,p (zm) -
CMOYCHHOT'O TEPMOMETPA HA YPOBHE Zp MaKCHUMAaJbHOK

Pa3HOCTH TEMIIEpaTypsl 00JlaKa M OKPY>KafoLIero BO3AyXa ;
At, - BEpTHKaJIbHBIA I'DAJUEHT TEMIIEPATypsl B cioe Hy +

2km + 2 &M; H,- BbIcOTa YpOBHA KOHJACHCAIUH;
N, =381482; N, =1351 (K™); N, = 203521 (100m/c)

D. =D, +DH, —D,At;, )

rac IICCBAOIIOTCHIIMAJIbHASA TeMIeparypa

rae H p_ BBICOTa CJI0A HOTGHHHaﬂLHOﬁ HeyCTOﬁ‘{HBOCTH;
D, =18,7 (mm); D, =11 (mm/km); D, = 26,8 (mm*100m/°C);

At - BepTHKaNBHBIA IPafHeHT Temieparypsl B cioe Hy +

2,5kM + 2 KMm;
500

E.=E,-ET.+E, > q, 3)
0

500

rae TK -TeMIieparypa Ha ypOBHe KOH}IeHcaHI/II/I;Zq-
0

CyMMapHas yJelbHas BIIaXHOCTb B cioe 3emi-500 Ila;

E, =10180 (wid); E, =36,5( Mwid); E, =131
(xr/r);

E,,=-E,—EH,+ETT, 4)
rne || - wWHZEKC WHTErpanbHEIX CcyMM Mumepa;
E, =648 E, =150: E, =296

Il kmacc

N, =N;—NT . +NTT+NP._. . (5)
rie Tmax - TeMIlepaTypa Ha ypOBHE MakCHMaJbHOW pa3HOC-
TH TEMIIEpaTyp B o0Jiake U OKpy»Karouiel armocdepe; Pmax
- JaBjeHHMEe Ha YpOBHE MAaKCHMalbHOH  pa3HOCTH
TeMreparyp B oO0Jake ® OKpyxkammeid armocdepe;

N§ =153020; N =757; Nj =368; N} =57
D.=-D)+D/Ah+DT., — DR, (6)
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rae Ah- CIIOH KOHBCKIIWH, paCHOHO)KCHHBIﬁ B oOiactu

OTPHIATENBHBIX TEMIIEPATyp; Po - [aBJIICHHE Ha BBICOTE

wsorepmer 0°C; Dy =34; D] =0,49; D) = 0,21; D, =0,03

E, =-E

’ —E/H, + E),At—E}®),, (7)

rre H o~ Ha BBICOTE H30TEPMBbI 0°C; At -maxcumansuas
Pa3HOCThH TEMIepaTyp B o0JIake U B OKPYXKAIOIIEM BO3JIyXE;

@!

P1
CMOYEHHOTO TEPMOMETpa Ha YPOBHE CJIOSI NOTCHIMATbHON

- MHUHHUMAJIbHasg TICEBAONOTCHUHAJIbHAsA TEMIICpaTypa

HeycroitauBocTH; E; = 385; E; =106; E, =16,3;
E; =111
E;= E(') + El'l:’max — E;Atz + EéPO, (8)

rae Ey =4480; E; =85; E;, =31753; E; =9,45
1l kmacc

500

N, =Ng—NT.. +N;>q, )
0

rie N/ =282494; N/ =1046; N/ =325

D, =-D}+D/A® + DT (10)

/
rac A@ - PasHOCTb INCEBAOMOTCHIHAIBHBIX TEMIICpPATYpP

COOTBETCTBYIOLUMX YPOBHSM Zo, Zm., Dy =37,4; D;=1,28;
=0,55
E,=-E, +E/A®+E,T,...
11)
e Eg =37,4; E/=13; E; =014
500
E,, =—E; - E/®}, +E; Zq
(12)

e Ej =617; E/=018; E; =83
I[J'Ii[ MPOBCPKU YTBCPIKACHUA HMCCTCA JIM 3HAYUMaAsA
3daBUCUMOCTb MCKAY XAPAKTECPUCTUKAMHU I'paJda Ha 3€MJIC U

XapaKTepPUCTUKAMHM  BO3JYIIHOW  MAacchl, HE0OXOIMMO
MIPOBEPUTH THUIIOTE3Y
Ecrm R- BbIOOpOYHOE 3HAueHHWE MHOMKECTBEHHOTO
ko3 dunneHTa KOppemsiLui, TO OTHOLICHUE
2
_n- k R .
=1 , rie R? — smmmpuaeckuii ko3pguuent
1 1— R?

MHOECTBEHHON JleTEpMUHALIMM, UMEET F- pacrpeneneHus
¢ C(my, mq) =(k—1),(n—K) crenensmu cBoGOBL.

[IpaBusio  mpoBepku  rumore3bl:  rumore3a H

orBepraercs, ecim t > lem IpU ypOBHE 3HAYMMOCTHU

1—«. 3nauenne F

m,,m, OTIPEENIAETCS 110 Tabnuue [2].

Jlnst Bcex BBINIC MPUBEICHHBIX 3aBucumocteir t > le m,

npu ypoBHe 3HauumocTtu 0,80,
3HAYMMOCTb MOTY4YEHHBIX BBIPAXKEHUII.
Jis  OHEHKM TOYHOCTH PErpecCUOHHOM  MOIEIH
UCIIOJIb30BaANach Kpocc-npoBepka. OIMOKH ONpenessuiuch
KaK OTHOLIGHHE pPAa3HUIBI MEXAY NPOTHOCTHIECKUMH H
W3MEPEHHBIMH CPEIHHMH 3HAUYCHUAMH K W3MEPEHHBIM
3HAUEHMSIM B HpoueHTaXx. sl KOHIEHTpauuu TPpaguH 3TH

YTO YKa3bIBA€T Ha
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omuOKN cocTaBistoT 17,3 % , IUIsi KHHETUIECKOH dHEPTUU
18,9 % , mna oOmelt kuHeTHYecKoi 3Heprum 20 % , mis
cpenuero amametpa rpanuH 18,7 %. OmmOkn OTAeIBHBIX
pacdeToB MOTYT cocTaBHTh Oonee 60 % , XOTs cyMMmapHas
ommbka menbmie 20 %. [Tostomy ams onenkn Biausaus AB
HA XapaKTCPUCTHKH Tpajia HUCIOJH30BAIUCH CYyMMapHbBIC
3HAYCHUS PACCYMTAHHBIX XapaKTCPHUCTHK. 3MeHeHue
nokaszarened 3(dekTuBHOCTH B pe3yinbTaTe BO3IACHCTBUS
OMPENIEIISIIOCH TI0 (POpPMYJIE:

AITD = (1—1_79—”13) x100% (14)

Jic

6e3AB
N

5%,

e o, = i=1N - cpenHeapupMeTHIECKUE 3HAYCHUS

nokaszareis 3¢dexTuBHOCTH,
rpaZioOMEpHON CEeTH.

OIIPEACIAIOTCA IO JaHHBIM

3, , = ZX“ + ZXCZ + ZX63 - CpeiHME 3HAayYeHHs
nl nZ n3
nokazarens d¢dektuBHOCTH 03 AB, ompenensioTcs mo
¢dopmynam (1-12), rae Ny Ny, N3 — KOJNHUYECTBO T'PaZoOBBIX
MPOLIECCOB B KJIacCax.
Pe3ynbTaThl HCce1OBaHMs IPUBEICHBI B TAOIHLE 2.

Tabmmmna 2 OTHOIIEHNE XapaKTePUCTUK Tpajia B IPH

AKTUBHBIX BO3ICHCTBHSX
E,;
x100% [1 - JAJ x100%
EnﬁﬁesAB

D,
[l - ,A] x100%

6e3AB

[1-,“‘67“ [1—@}100%
Née?.-IB EGexAB
36%

-30% 64% -60%

Kak BugHO M3 TaGuuIB! 2, IpU MPOBEJCHUN aKTHBHBIX
BO3ACUCTBHI MNPOUCXOANT YBEIMYCHHE CpenHeapupMeTn-
yeckoro auaMmerpa rpaguH Ha 30%; cpenHero 3HadeHUs
MOBEPXHOCTHOM IUIOTHOCTM KUHETHYECKOH JSHEpruH Ha
60%; ymeHbIIeHHe o0Imeil KuHeTHdecKoil sHeprun Ha 36%
W KOHIICHTpauu TpaauH Ha 64%. [laHHas KOMOWHAITHS
U3MEHEHNH XapaKTepUCTHK TIpaja Ha 3€MJIE€ MOXET
OPOMCXOOUTh B TOM Cllyyae, Korga B pesynabrate AB
YMEHBIIIAeTCs] KOHIICHTPALN MEIIKUX TPajIvH .

[TonmydeHHBIE BBIIIE PE3yNbTAaTHl OTHOCITCA K CIIydasM,
korga AB He npuBOIAT K TONHOMY HPEAOTBPAIICHUSI
BbIMaAeHUs Ipaga. OHU MO3BOJIAIOT OTBETUTH Ha BOIMPOC O
KOJINYECTBEHHOM H3MEHEHMH PAa3JIMYHBIX XapaKTEePUCTHK
rpamobutuii mpu AB. Heckonbko WHOW OKa3bIBaeTCs
nonHast Quzndeckas 3(QPEKTHBHOCTH IMPOTHBOIPAIOBBIX
paboT, TOJy4EeHHBIX MpPH YydYeTe KOJIMYECTBAa TIPaIOBBIX
MPOLIECCOB € MOIHBIM MPENOTBPAILEHHEM BhINaJeHUs Ipaja.

Bripaxenue IS OIEHKH 5(PeKTUBHOCTH
HpOTI/IBOFpaILOBLIX pa6OT MOKHO 3aItucaTthb B BUJIC:
AIID)N, + N
5= (AION, + Ny 10004 (15)
N, +N,

rae Ni, N, — KonmdecTBO rpaioBBIX MPOIECCOB C TOJIHBIM H
HETIOJTHBIM NPEAO0TBPAIICHUEM Ipajia COOTBETCTBEHHO.

Ha ocHOBe BEINIEIPUBEICHHOIO aHAIN3a HW3MCHCHHMA
XapaKTEePUCTHK TPagoOUTHI, B KayeCTBE IIOKA3aTeIs
sdpdexTBHOCTH  TemecooOpa3HO  BeIOpaTh  OOIIyIO
KUHETHYCCKYIO DOHECPTHUIO.

Onenky N, MOKHO MPOBECTH ABYMsS CIOCOOAMM: Tie-
PBBIf Ha OCHOBE JAHHBIX O KOJMYECTBE OOIAKOB, HA KOTO-
pble TPOU3BOAMIIOCH BO3/ICHCTBUE; BTOPOH HA OCHOBE BhITIA-
JICHHS Tpajia Ha KOHTPOJIbHON TEPPUTOPHH.
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[TpuBekaTenTsHOW CTOPOHON TIEPBOTO CHOCO0a OIIEHKH
SBISIETCS TO, YTO MCKOMBIE T'PAZOBBIC MPOIECCH 00pa30Ba-
JHCh HA 3aIMINAEMOIl TEpPUTOPHH, I'Ie, COOCTBEHHO, MPO-
W3BOAUTCS OICHKA 3(dexTrnBHOCTH. OTHAKO, 3TOT CIIOCO0
o0yafaeT NMPUHIWIHAIBHBIM HEJOCTATKOM, COCTOSIINM B
TOM, YTO IO U3BECTHBIM INPUYMHAM KOJINYECTBO IPOLIECCOB,
Ha KOTOpBIE MPOM3BOAWINCH AB, 3HaunTENIHHO OOJIBIIIE, YeM
MPOLIECCHl, ¢ KOTOPBIX BBINAJ OBl Ipaj, eciu Obl He OBLIO
AB. IlpeanouTurenbHO, MOITOMY, qna  oueHku AB
UCIIONIb30BaTh  JAaHHBIE O  BBINAJCHUU rpajza Ha
KOHTPOJIBHOM TEppUTOpUM. B Hammx 3KCHnepuMeHTax
KOJIMYECTBO TPaloBBIX mIporeccoB ¢ 1986 mo 1997 rox Ha
3aMIAIIaeMON TePPUTOPHH COCTaBHIO 44, Ha KOHTPOJIBHOM
teppuropun — 55. IoncraBnsas 3TH OHaHHBIE B (HOPMYIY
(15), mnomyanm 9= 49%. C yderom ommuOOK
5 (QEeKTUBHOCT, AKTHUBHBIX BO3ACHCTBUII Ha TpajOBbIC
IpoIiecChl HaXoAUTCs B mpeaenax oT 39 no 59%.

B pesynbTaTe mnpoBEAEHHBIX HaMU MCCIIEIOBAHUMI
MOJIy4YEHBI CIIEIYyIONINe Pe3yIbTaThl:

1. Tlpu mpoBenennu AB npoucxoqut yMeHbIICHUE 00men
KHHETHYEeCKOM SHEpPTHU Ui TPOLECCOB € IpajoM Ha
3emie Ha 36% , IpU 3TOM 3HAYUTEIHHO YMEHBIIAETCS
KOJIMYECTBO MEIKUX TPAHH.

2. ®usmnueckas 3()(HEeKTHBHOCTh MPOTHBOTPANOBHIX padoT
HaxoxuTcs B mpenenax 39-59% .
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SOME RESULTS OF ESTIMATE OF PHYSICAL EFFEC-
TIVENESS OF CLOUD SEEDING ON THE HAILSTONE
PROCESSES./B.M.Khuchunaev, A.A.Tashilova, N.V.Teunova/
Transactions of the Institute of Hydrometeorology, Georgian
Tekhnical University. -2011. - 1.117. — pp. 104-107. -Russ.; Summ.
Georg.; Eng.; Russ

In the article the results of definition of physical effectiveness
against-hailstones operations, calculated on the foundation of
regressive of coupling equations of performances of the hailstones
with parameters of an atmosphere in hailstones days and according
to frequency of shedding of a hailstones in defended and control
territories are reduced. The errors of the equations of a regression
are reduced which are appreciated by a method of cross-checkout.

VK 551.578.7

HEKOTOPBIE PE3YJIBTATBI OHLEHKH AKTHUMBHBIX
BO3JEMCTBUII HA TPAJOBBIE ITPOILIECCHI./B.M.
XyuaynaeB, A.A.Tammnosa, H.B.Teynosa/C6. TpynoB Uucturyra
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T'uppomereoponoruu I'pysunckoro TexHuueckoro YHuBepcurera
I'py3mn.—2011.—1.117.—¢.104-107.—I'py3.;Pe3.I'py3.,Anr., Pyc.

B pabore mpuBOIATCS pe3yNbTaTHl ONpEAENeHUS (HU3HIECKON
3¢ (EeKTHBHOCTH TPOTHBOTPAIOBBIX pabOT, BHIUMCIEHHBIE Ha
OCHOBE PETPECCHOHHBIX YPaBHEHHH CBSI3M XapaKTEPUCTHK Ipaja C
mapameTpamu atMoc(epsl B IPafioBble JHH U C YYETOM YacCTOTHI
BBINIAZICHHA I'pajia Ha 3alUIaeMOi U KOHTPOJIBHOH TePPUTOPHSIX.
IIpuBenensl OomMOKM YypaBHEHUI perpeccuu, KOTOPBIC OICHEHbI
METOZIOM KPOCC-IIPOBEPKHU.

'Salukvadze T.,'Khelaia E.,'Salukvadze,Kapanadze N.

1. M. Nodia Institute of Geophysics of Iv. Javakhishvili
Thilisi State University, Thilisi,

2. Institute of Hydrometeorology of the GTU, Thilisi,

UDC 551.501
RELATIONSHIP BETWEEN A MAXIMAL RADAR
REFLECTIVITY OF FRONTAL CONVECTIVE
CLOUDS OF KAKHETI REGION OF GEORGIA
FROM MEAN INTENSITY OF ATMOSPHERIC PRE-
CIPITATION

Fresh water a most valuable mineral on the Earth. An
alone source of replenishment of its reserves is the atmos-
pheric precipitation. By means of clouds above ground there
is reallocating this valuable mineral. Therefore registration
of its amount and reserves is the major task of a modernity.

At the modern level achievements of science the radar
is one of instruments permitting in a real time, in great terri-
tories and with sufficient for practical fidelity purposes to
measure intensity and total value of atmospheric precipita-
tion.

Comparison of data of radar measuring of a reflectivity
of clouds (Z) and the intensities of atmospheric precipitation
(), dropped out above ground, different explorers have
enabled to place correlation link between them
[1,2,3,4,5,6,7,8]. The analytical link between Z and | was
theoretically retrieved, which one looks like [1]:

Z=A1",

Where A and b constant coefficients depending on an
aspect of a distribution function of cloudy fragments on siz-
es in settlings. In practice these constant coefficients are
determined by an experimental way.

In practice these constant coefficients are determine by
an experimental way. On the values A and b are influence
many the factors, such as: the magnitude of the measured
intensity (is intensity gentle or strong), appearance of at-
mospheric precipitation (snow or rain), climatic conditions
of region, where is carried on overseeing by clouds, synoptic
conditions of formation and progressing of clouds etc.

In the represent paper the attempt is undertaken to learn
influencing on values of these coefficients of synoptic con-
ditions of origin and progressing of a cloud.

To analysis the dates of long-term radar overseeing on
convective clouds held in Kakheti region of east Georgia
have undergone. Observed clouds, the number compounds
which one 460, were developed and produced settlings at
passing cold atmospheric front

The observations clouds were carried by four radars (X
band radar) such as MPJI-5 (Soviet commaodity). The radars
in region were posed approximately uniformly. From radar
observations of cases such selected, which one in place and
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time has coincided with measuring of intensity and total
values of atmospheric precipitation.

The information about the dropped out atmospheric pre-
cipitation were fixed by six meteorological stations.

The choice of frontal clouds is conditioned by that in
the indicated region with them are bound a specially the
intensive precipitation.

In a fig. 1 the trend of relationship of a logarithms max-
imums of a radar reflectivity (Z) of precipitation from of a
meaning of a logarithms of their intensity (1) is presented.

6,0
5,0
g 4.0

mim’

z
N W
o O O

The logarithms of a radar
reflektivity

orl
o

-10 -05 o0 05 10 15 20
The logarithms of intensity of precipitation
I mm/hour

2,5

Fig. 1. Trend of relationship of a logarithms max-
imums of a radar reflectivity (Z) of precipitation from of a
meaning of a logarithms of their intensity (1)

Based on the comparison of radar reflectivity factor
measurements for a range of 40 km and rainfall rates meas-
ured at the ground, 5 summers, the best Z-I relationship for
Kakheti region of Georgia storms was found to be:

Z=4361"%
where Z is in mm® m® and 1 is in mm/h.

The index of reliability of this relationship is equaled
0,59, at confidence probability 0,93 %.

According to our reckoning the Z-I relationship is the
one that should be used for hydrological applications of ra-
dar data.
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2300 Jbodsool Loodgomdols  dshggbgdgano  0.59-0L  Go-
@os, bogm brmdol sadsmmds 0.93-1 godols.

doggohbos, @™I doegdgao  Ygogagdo Tgodangds ao-
dmygbgdgmo  ofbol  FmEgdye  Ggauombdo  Jo@mIg-

BgmOm@ma0g®o 30m3gLgdols dmbodmdobyobmgols.

UDC 551.501

RELATIONSHIP BETWEEN A MAXIMAL RADAR REFLE-
CTIVITY OF FRONTAL CONVECTIVE CLOUDS OF KA-
KHETI REGION OF GEORGIA FROM MEAN INTENSITY
OF ATMOSPHERIC PRECIPITATION /Salukvadze T.,Khe-
laia E.,Salukvadze M., Kapanadze N. Transactions of the Institute
of Hydrometeorology, Georgian Tekhnical University. -2011. -
1.117. — pp. 108-109. - .; Eng .; Summ. Georg.; Eng.; Russ

The dates of radar observations by convective clouds of a warm
season are parsed. They were carried out in Kakheti region of
Georgia at passing cold atmospheric fronts.

The values of radar reflectivity (Z) of these clouds was compared
to intensity of the dropped out atmospheric precipitation The em-
pirical relationship between these meanings was retrieved. The
reliability coefficient of the retrieved relationship is equaled 0,59 at
confidence probability 0,93.

VK 551.501

CBsI3b MAKCHUMAJIBHOM PAJUOJIOKALIMOHHOM OTPAKAEMO-
CTBIO ®POHTAJIBHBIX KOHBEKTUBHBIX OBJAKOB TEILIOIO CE-
30HA I'Py3uu B KAXETUHCKOI'O PETMOHA CO CPEJJHEM UHTEH-
CUBHOCTBIO ATMOC®EPHBIX OCAJKOB/T. T'. CanykBamze,E. 1.
Xenas,M. T. CanykBamse,H. U. Kananamze/ C6. Tpynos
Wucturyra Tunpomereoposnoruu ['pysuHckoro TexHuyeckoro
Vumeepcutera ['pysum. -2011.— T1.117. —.108-109. — AmHr;
Pe3.I'py3., Anr.,Pyc

IIpoananm3upoBaHbl  3KCIIEPUMEHTANBHBIE JaHHBIE OIHOBpE-
MEHHBIX W3MEPEHUII MaKCUMalbHOM pPaafoJIOKAllMOHHOW OT-
pakaeMocTH (Z) KOHBEKTHBHBIX OOJIaKOB TEILUIOTO CE30HA T0Ja,
oOpa3oBaHWE ©  pPa3BHTHE, KOTOPHIX MPOUCXOIAWIH  IpPH
MPOXOXK/ICHUH XOJI0HOTr0 atMocdepHoro ¢ponta B KaxeTnHCKOM
peruone ['py3un co cpenHell HHTEHCHBHOCTHIO, BHINABIINX U3 3TUX
obmakoB ocanxoB (). O6vem BeIOOpKHM cocTaBui 460 ciydaes.
Haiineno smmupuueckoe ypaBHeHHMe cBa3M Mexay Z u .
ITokazarens HaneXHOCTH anmpokcumanuu pasusercs 0,59 npu
YpOBHE JoBepuTeNbHOM BepositHocTH 0,93.

CuntaeM, 4YTO TIOJydeHHBIE peE3YyJIbTaThl MOTYT OBITH HC-
MONTb30BaHBl  JUIi ~ MOHUTOPHHTA  THIPOMETEOPOJIOTHYECKUX
MPOIIECCOB B IAHHOM PETHOHE.
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BaruamBunu M.P.

MuHuCTEPCTBO NPUPOIHBIX peCypcoB U 3konoruu Pd.
Pocrunpomer. I'Y «CraBpononbckas BoernsupoBanHas
ciryk0a 1o aKTHBHOMY BO3JICHCTBHIO Ha
METEOPOJIOTHUECKHE U APYTUE TEOPU3UIECKUE TPOLIECCH.

YIK: P/ 52.37.731
METOAUKA UCKYCCTBEHHOI'O YBEJIUMYEHUSA
ATMOC®EPHBIX OCAAKOB C IPUMEHEHUEM
JIETKOMOTOPHBIX CAMOJIETOB

[Ipemmaraercss MEeTOANKAa MCKYCCTBEHHOTO YBEIHMYCHHUS
ocankoB (MYO) u3 o6makoB u o6maunbix cucteMsl (OOC) ¢
MIPUMEHECHNEM JIETKOMOTOPHBIX CaMOJICTOB THMA «AH — 2»
[5 - 8]. Camonersl «AH — 2» HMEIOT PAAOM MPECUMYILECCTB
nepes] TshkenbiMu camolieTaMu[ 10]: OHM JOCTYITHBI TFOOOMY
CeNbXO03MPENPHUATHIO, HE TPEOYIOT ClIelalbHBIX B3JIETHBIX
M MOCAJ0YHBIX MOJIOC W Ha MHOTO jemnieie [6,7].0H ocHa-
IIICH HAaBECHBIM 00OpYIOBaHUEM, CHA0KEHHBIM HACOCHBIM
arperaToM ¢ pacHbUIMTENAMU AJs aucneprupoBanus B OOC
JKUJIKUX W CBHITyYUX YaCTHUI] TUTPOCKOIMMIECKOTO pearcHTa
(4I'P) NaCl. B mepmox mposenerus pabor mo UYO mns
muctieprupoBaans B OOC gacTail IbI000pa3yIoMuX peare-
HTOB (YJIP) Ha OOpTy «AH — 2)» yCTaHaBIUBAIOTCS: a).
IIMHAPUYECKas —pemierdaras MeTaJUIMdecKas KOp3WHa
(mar ket 2 X 2 cM) ¢ nuamerpoMm 70 cM, BeIcoTOi - 50
CM, B KOTOPOIi 3a0pachIBalOTCs rpaHyiisl cyxoro Jbaa (COy)
n nupomnatponsl «[IB — 26» u «[IB — 50» ¢ Agl; 0)
TeHepaTop HCKYCCTBEHHBIX JeAsHbIX kpucramios (I'MJIK)
KHUIKOTO  a3oTa  Np,  SBIAIONUMCA  UCTOYHUKOM
nbp1006pasyromux saep[5].

3aceB YJIP u UI'P BocxoAasdIMX MOTOKOB OCYIIECTBIIS-
JICS. B MNeEpeoxJaxAeHHbIX M Tembix dactax OOC u ux
nogobmaunsix ciosx (CIITUIIC) [1,2,4 - 10].

B ocHOBY mpeanioxXeHHOH METOIUKHU IMOJIOKEHBI THITO-
Te3bl JHHAMHYECKOTO M MHUKpoduzndeckoro 3aceBos OOC
YaCTHIAMH JIHIO00Pa3yONNX M THTPOCKONNYECKOTO pea-
reara (YJIP u UI'P) [1 -110]. K YJIP oTHOCsITCsT HoaucToe
cepedpo (Agl), cyxoii e (CO,) u xuakuii azot (Ny), a [P -
noBapennas coib (NaCl) [7]. Mukpodusnueckuii 3aces
CHOCOOCTBYET OCBOCHHIO Hepealn30BaHHOI B
€CTECTBEHHBIX YCJIOBUAX oOyayHOW Biaru [1 -3] 3a cuer
yBenmueHus B 300 OOC konnentparun YJIP u UT'P ot 10°
o 10 M3, 4ro TPHBOAMT K yBENMUYEHHIO pa3MEpOB
00JaYHBIX YACTHI[ W YaCTHI[ OCAaJKOB, aOCOIIOTHOM
BOJIHOCTH, a Ha IMOBEPXHOCTH 3EMITH — KOJIHIECTBA OCAJIKOB
W WX WHTEHCHBHOCTH. JlMHaMmueckuii 3aceB 3a cYeT
yBenuuenus B 300 OOC konnentpauuu YJIP u UI'P ot 10*
m0 10° M crocoGCTBYeT BBIIENCHHIO CKPBITON TEIIOTHI
($a30BBIX TEPEXOI0B W IOMOJHHUTEIHHOMY YBEITHUCHHIO
CKOPOCTH BOCXOJSIIMX IOTOKOB, aOCOJIOTHOH BOJHOCTH,
BBICOTHI BepxHell rTpammusl u MommHocTH OOC, a Ha
MOBEPXHOCTH 3E€MJM — KOJNHMYECTBA OCAAKOB M HX
MHTEeHCUBHOCTU. [Ipu MUKpO(U3NUECKHX W JUHAMHYECKUX
3aceBax 3apoJbIIM O KUAKMX ¥ TBEPIABIX OCAJIKOB C
nquamerpom 100 — 200 mxm MoryT dopmuposatbes B 300 B
teyenne 5-10 wmwun. [1,2, 7,8,9,11,12]. VYkpynHeHue
MPOMCXOJIUT 32 CUET CTOJKHOBEHUSI KPYITHBIX Kaneinb ¢ YJIP
n UI'P, xpucramimzanuu, cyOonuManum U 003epHEHHs Jie-
JIHBIX KpHCTAUIOB. OTIIMYUTEIBHOW OCOOEHHOCTBIO STHX
TUIIOTE3 SBJsIeTcs Oojiee paHHee oOpa3oBaHWE Kamelb M
mpaa Ha YJIP u YUT'P u Ha GoJjiee HU3KUX YPOBHSX, YEM 3TO
OTMEYAeTCs B €CTECTBEHHBIX yCIIOBHSX.

MeTtoarka HCKYCCTBEHHOTO YBEIWYCHUS OCATKOB, C
MIPUMEHECHNEM «AH — 2%, IpeAyCMaTPHUBACT:



393 9mOM@MA0s 5 JE0dSGHMEDMY0S

e 3MEpPEHHE M pacyeT C IIOMOIIBI0 aBTOMAaTHU3HUPO-
BaHHbIX MPJI u camMoieTOB Makpo - MU MHUKPOCTPY-
kTypHBIX mapamerpos OOC (H,, H, m AH; — coor-
BETCTBEHHO BBICOTHI HIDKHEH W BEpXHEH TpaHHLEBI, H
MOIIHOCTH mepeoxiaxaeHHon wactu OOC; Z,, u
Jm - MHOXHUTEIbh MaKCHUMaJIbHOH pPamgmomo-
KalMOHHOW OTpaxaeMOCTH MO JAHAMETpPY
pacceMBaIUXCs YacTUL M abconmmTHas
BOJHOCTh BHepeoxnaxaeHHo vactu OOC;
K u okosdppuuuenTs TypOyneHTHOH nud-
by3uu ¥ TMOBEPXHOCTHOTO HaTsxeHwus; d
— cpenaue pasmeps gactum B OOC; N -
cpenHue KoHmeHTpanuu gactunm B OOC; W
U V - BepTUKAIBHBIE CKOPOCTH BOCXO/AIINX MTOTOKOB H
najgarommx yactumn) [6,9 -13];

e BBIIBICHHE C MOMOIIBIO 3TUX MMApPaMETPOB CTPYKTYPHI
pa3mmunbix kimaccoB OOC (momHO - KydeBble (Cum —
Cong); kyueBo-moxzesbie (Cb); crmomcro - KydeBo-
noxaeBeie (Ns - As - Cb); cloHCTO - J0XJAEBbIE B
COYeTaHuu ¢ 00IavyHOCThIO cpenHero sipyca (Ns - As -
Ac); cioucro - moxaessie (Ns - As) [4,6,13];

e ouenky npurogsoctu OOC mnst AB (Cu — Cong - Zp, =

>15dBZ u AH,>2,5 km;

Cb-Z,=>15dBZ u AH,>2 xm; Cb - Z,,, = > 15
dBZ u AH,> 2,5 xm; Ns-As-Cb -Z,,, =>15dBZ u
AH, > 1 xm: Ns-As-Ac -Z,, =>15dBZ u AH,>3,5
kM;) NS-As - Z,, =>15dBZ u AH,>2xm)[ |;

®  OICHKY ycJioBui BeI3BIBaHHUA ocankoB w3 OOC (xarumn
U KpucTaibl, oopazoBannbie Ha YJIP u UI'P: ocratotes
B 300, ecmut 0= iy Vi=Win 1 Ni= Njy,; BBIIATAIOT U3
3P0, ecmu d; > digp, Vi > Wip 1 N < Njy,; BEIHOCATCS
n3 3®0, ecimu d; < diKp, Vi < Wi u n; > Nil(p; 31€Ch dikp
(MKM) - KpUTHUYECKHE Pa3Mephl Kameidb M KPHCTAIJIOB;
NiKp(M'a) - KPUTUYECKUE KOHLEHTPALUU Kalelb U Kpu-
CTaJJIOB, PACCYUTAHHBIE IIPH 3agaHHOM i,; Vi (M/C)

®  CKOPOCTH IaJeHHS 3aMep3IIUX Karellb, 00pa30BaHHBIX
Ha YJIP; W; (M/c) - CKOpOCTH BOCXOJSIIUX ITOTOKOB,
Habmomaembie o 30 OOC pa3u9IHBIX KIaCCOB).
pacyeT abcoMOTHOH BOAHOCTH ((m) pasauuHbx OOC ¢

MOMOIIIBIO YPaBHEHUH:

0., =1.32-AH,; 1y
mmy_3
qim — 4.1‘ 10(0.05492d ) (2),
o pacyer C IIOMOIIBIO YpaBHCHUA KPUTHUYCCKUX

koHueHTpanuit YJIP (n;,) B 300 pasnuunsix OOC, ¢
1esbio BeIGOpa crpareruu 3acesa (mpu N = 10% - 10% M7
BBIOMpAETCs CTparerusi MUKpO(pH3MYECKOro 3aceBa, a
npu N. > 10* M™ - cTpaTerus {MHAMIYECKOTO 3aceBa):

n =1.91.10'2 % @3);

e pacueT c INOMOLIbI0 ypaBHeHHs pamuyca Lp (kM) n
Bpemenn t (MuH) pacnpoctpanenus YJIP B 3P0
Pa3IMYHBIX 00C, BKJIFOYAOLLYIO B ceds
COOTBETCTBYIOIIME [UISi STOH OOJAYHOCTH 3HAYCHHUS
ko3 ummentos TypOynentHoit auddysun  K(m/c?),

HavanmpHoii Q (M) u komewHoit Cg. (M) mx
KOHIIGHTpALHN:

L, =2/KzIn(Q/4zKzC,), (4),
rne = =3,14;
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e pacuer Hampaienus dd (rpag) M CKOpOCTH Iepe-
Memmenust V (kM/MuH min kMm/gac) pazmmaaeix OOC, ¢
LIeJIbIO BBIOOPA IUIOIIAIOK 3aCeBa;

e BeOOp momaneit 3aceBa 3P0 pazmmuaeix OOC

(puc.1):

R

F - T R

SR
AR

Pucynox 1 Auanmonsslii crioco6 3aceBa 300 Cu — Cong:
a) 0L BUJI TOPU30HTAIBHOTO M BEPTHKAIBHOTO Pa3pe30B
panuosxa Cu — Cong; 6) ompeneneHue 30HbI 3aceBa Cu —
Cong.(ycnoBHble  OOO3HAYCHUS: — - JIHHHUS
BEPTUKAJIBHOTO paspe3a pamuodxa Cu — Cong uepe3 Zp,;

ﬁ - HampamieHue mepememenus Cu — Cong;
- . HaIpaBJICHUE IEPEMEIICHUS «AH — 2»).

e pacyeT C IIOMOIIBIO YpaBHEHUS Kosuectsa N
pacxonyembix «[1B — 26» u «IIB — 50» ¢ Agl (r) u
pearentoB: CO,, N, u NaCl B kr (P) B pasnuuHbIX
00C:

n

. (5)
Z L, +|_ M
P=3 (L2:Lp) pi, (6)

3neck Ly (kM) - mmuHa 3P0 OOC, B COOTBETCTBHUH C
KOTOpOU BhIOHpaeTcsi JJIMHA Tpacchl ee 3acesa; L, (KM) —
JIJTAHBI Tpacc YJIP, co3/1aBaeMble OTACJIbHBIMH
MUPONATPOHAMH, TEHEPATOPAMH KHJIKOTO a30Ta HIIH CYXOTro
abaa; L, (KM) - paguyc pacnpoctpanenus 3ousl UJIP npu
ux HauanpHOi Q (M') i KoHeuHOH N. (M°) KOHIEHTpALHMIA; ;i
(Kr/KM) - KOJHMYECTBO XHIKOTO a30Ta WM CYXOTO JbJa
JACIIEPTUPYEMBIX T€HEPATOPAMH HA KWJIOMETP IIyTH IOJIETa
camoseta; K = 1,2,. N - KpaTHOCTH 3aCeBa;

®  pacueT pacCTOSIHHS MEXIy IBYMSI TpaccaMu 3aceBa

(rancamu) o Gopmyie:

L3 = LD + AL (7)
rnie AL = V't — paccrossHHEe MEKIy JABYMs TallCaMH,
npoitnerroe OOC ¢ YJIP co ckopocteio V (kM/ MHH) 3a
Bpems t (MHH), paBHOE BPEMEHH PaCIPOCTPAHCHHS 30HBI
KpPUCTAJLTU3AIHH npu 3aJTaHHBIX KO3 pUIIIEHTE
TypGynentHoit muddysun K(m?/c), Hasamsmoin Q (M™) u
koHeuHo Cg (M-°) koHnenTpanuu YJIP.

e jucneprupoBanue YJIP u JII'P B pasnuuHbIX Kiaccax
0OO0C.
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VYcoBepmeHcTBOBaHHass Meroauka HMYO ¢ mpume-
HEHUEM JIETKOMOTOPHBIX CaMOJIETOB, ITPOILIA MPOU3BOJCT-
BeHHoe ucmblTanne B CraBpomnoibckoii BC u ycnemHo
NpUMEHSIETCS B pabOTax 10 UCKYCCTBEHHOMY YBEIUUCHHIO
ocaskoB B paifoHax CraBporoibckoro kpas. dusmueckas u
9KoHOMHUUecKas pdekruBHocTn pador no UYO coorserc-
TBEHHO paBHBI 67 % u 95,2 MitH. pyo.
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UDC P/1 52.37.731

METHODS OF ARTIFICIAL INCREASE OF PRECIPITA-
TION WITH THE USE OF LIGHT AIRPLANES/M.R. Va-
tiashvili/Transactions of the Institute of Hydrometeorology, Geor-
gian Tekhnical University. -2011. - 1.117. — pp. 109-111. -Russ.;
Summ. Georg.; Eng.; Russ

The technique of artificial increase of precipitation (AIP) of cloud
systems using light-engine aircraft, "An - 2."The methodology
impact on the hypothesis of dynamic and microphysical cloud
seeding particles and ice-hygroscopic agents. The particles are
dispersed in the areas of lift, located in a warm under cloud area
and warm part of the cloud systems. The method was pilot-tested
in the uniformed services of the Stavropol Territory. It is used in
studies of  AIP conducted in selected districts of the re-
gion. Physical and economic efficiency of the work on AIP respec-
tively 67% and 95.2 million rubles.AIP - Artificial Increase of
Precipitation

YIK: 551.509.616

METOJMKA WCKYCCTBEHHOTO VBEJMYEHHS ATMO-
COEPHBIX OCAJJKOB C TIPUMEHEHHEM JIETKOMOTOPHBIX
CAMOJIETOB./M. P. BarnauBumm/C6. Tpynos Uucturyra I'na-
pomereoposiorun  ['py3uHckoro TexHudeckoro YHHBepcHTETa
I'py3un.—2011.—1.117.—¢.109-111.— Pyc.;Pe3.I'py3.,Anr., Pyc.

B mpemmaraemoit pabGote naeTcs MeTOAWKa HCKYCCTBEHHOTO
yBemnueHust ocagkoB (MYO) m3 o6makoB u OONAYHBIX CHCTEM
(OOC) ¢ mpuMeHeHHeM JISTKOMOTOPHOTO camonera «AH — 2». B
OCHOBY 3TOH METOJMKH IOJIOKEHBI THIOTE3bl AMHAMHYECKOTO H
MuKpodusngeckoro 3aceBoB OOC yacTuIaMH  J1bI000pa3yOIINX
U TUTPOCKONHYECKUX peareHToB. OHM C MOMOINBI0 «AH — 2»
JUCHEePTUPYIOTCS B 00JACTh BOCXOSIIMX IOTOKOB, PacHoJo-
JKEHHOH B TeImoil mopoOiaunoii u obmaunoit ugactm OOC.
Meroarka TpoIUIAa 3KCHEPUMEHTATIBHYIO IPOBEPKY BO BIIAro-
obecriedeHHBIX, MOTy3acyIlINBBIX U 3aCyNUIMBEIX paioHax Cras-
POTOJIECKOTO Kpasi ¥ MPUMEHSIETCSl B KaUeCTBE BCIIOMOTATEILHON B
pabotax mo UYO. Ousndeckas u 3KoHOMUYecKast 3P HeKTHBHOCTH
pabor mo MVYO, mnpoBogumbix B CTaBpOIOJBCKOM Kpae IO
npeangaraeMoid METOJUKE COOTBETCTBEHHO paBHBI 67 % u 95,2
MIIH. py0.
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B.M. Xyuynaes, C.11.CrenanoBa, A.b. XydyHaes,
B.II. [TaHo3TOB
DenepanbHOE TOCYIapCTBEHHOE OIOKETHOE YUPEKICHHUE
«BBICOKOTOPHBIN TeOPU3MUESCKII HHCTUTYT

VK 551.524.3
HCCJEIOBAHUE JIbJOOBPA3YIOIIUX CBOMCTB
KPUCTAJUIOI'HIPATOB U HAHOTPYBOK OKCHUJA
LUHKA

B Hacrosiee BpeMsi ¢ 1IeJbi0 yIpaBiIeHHs 00JIauHBIMU
IpoLeccaMy IIMPOKO HCIIONIB3YIOTCSI Pa3iUYHbIE KPUCTAN-
JIM3MpYIOIME peareHTBl. HecMmoTpss Ha 3T0, pa3paboTka
BBICOKO()(DEKTUBHBIX pEareHToB OO0 CHX IIOpP OCTaeTcs
aKTyaJbHOM 3amadeil. DTo CBSI3aHO C TE€M, UTO JJIS IIPAKTHKHI
aKTHBHBIX BO3/ICHCTBUI Ha 00JIaYHBIE MPOLECCH TPEOYIOTCS
peareHTBI ¢ 0OoJiee BBICOKHM TEMIIEPAaTYpHBIM IOPOTOM
KPHUCTAJUTM3alUK ¥ OOJBIIMM BBIXOAOM JIbJI000Pa3yIOIINX
aaep. YBeJIWYEHHEe TEeMIIepaTypHOro Iopora KpHUCTaJlIH-
3allMd M YJENBHOIO BBIXOJAa KPHCTANJIOB IO3BOJISET
paclupuTh KOJIMYECTBO OOBEKTOB, Ha KOTOPBIE MOYKHO
ycneurHo BO3I[eI710TBOBaTI:-, U  YMCHBIIUTHL KOJHUYECCTBO
CpCACTB BO3HeﬁCTBHH HC O6XO}II/IMI)IC AJId yCIICHIHOI'O
BO3JEUCTBHUA.

Lenpto naHHOW PabOTHI SABISIETCS] HCCIIEIOBAHHUE JIBO-
00pa3yIomux CBOMCTB KPHCTAJUIOTHIPATOB W HAHOTPYOOK
OKCH/a IIMHKA.

KpucrammoruapaTsl — TBepaAble BellecTBa, 00pasylo-
LIMecs Mpu ruapaTaluy IPOCTHIX BEIIECTB, a TAKXKE COJIeH,
KHCJIOT, OCHOBaHUH M OpraHUYeCcKUX coequHeHni. B Hux Ha
1 MonexyiTy BelecTBa MOXKET IMIPUXOIUTHCS 0 12 MoJeKys
Bonbl. HekoTopele cOMM JalOT HECKOJIBKO KPUCTANIOTH-
npatoB. Boma, Bxondmas B coCTaB KPHUCTAJUIOTHIPATOB,
Ha3bIBaeTCS  KpHUCTAIM3anMOHHOW. Kpucrammoruapatsr
Be/yT ceOsl, KaK XUMUYECKHe HHIUBHyaIbHbIE BEIECTBA.

Jns mccnenoBaHus J1b000pa3yIONIMX CBOWCTB KpHC-
TaJUTOTHIPATOB OBLT MCIIOJIH30BAaH KOMIUIEKC CHEIHAIbHOM
anmapaTypsl: 3T0 Oosbiias obiayHas Kamepa, YCTpOHCTBO
JUISL BO3TOHKH KPHUCTAJUIOTHPATOB, YCTPOHCTBO /I 0TOOpa
npod ¥ TOJACYETa KPHUCTAJUIOB, TNPOTOYHBIN YIbTpaMH-
KPOCKOTI.

Anmnapatypa ¥ MeTOUKA HccaeJ0OBAHUS

Hekotopas uacTe ammaparypel, KOTOpas HCIOJb-
30BaJIach YISl MCCIIEOBAHUSI JIbI000pa3yIolieil akTHBHOCTH
peareHToB, onMcaHa B paHHUX paboTax[l], mosTomy 3:mech
Ha HUX He OyJIeM OCTaHaBIIMBAThCH.

Anmnapartypa AJs1 BO3TOHKH KPHCTALIOTHAPATOB

Jis Bo3roHku Kpucramaoruaparos rorosuiacs 0,5%
BOJIHBIN pacTBOp McclieyeMoro BemectBa. Kars pactsopa
NUIETKOH HAaHOCWJIACh Ha CIUpanb W3 HUXpoMa. 3aTeM
MPOM3BOIMIACH CYIIKA CHHpatd mpu temmeparype 50°C B
tedeHue 20 MmHYT. Maccy KpHCTayUIOTHApara, KOTopas
OCaXanach Ha CHHPAIH, ONPEesuId Kak Pa3sHOCTh MacChl
CHHpaJId 70 HAHECEHUS KaIUIM pacTBOpa M MOCIE CYIIKH.
21II$[ TIOBBIIICHUA TOYHOCTU ONPCACICHUA MacCcCbl OJIHO-
BPEMEHHO B3BEUIMBAJIOCH JABaAuaTh cnupainei. I[locne cy-
KA CIIUPAJIb IMMPUCOCANHAIN K UICTOYHUKY TOKA W BBOJUIIN
B OOJIBIITYIO 00JIaYHY0 KaMepy, MOAaBaioch HalpsDKEHNE, U
MPOUCXO/IMJIa BO3TOHKA BELIECTBA U3 CITUPAIIH.

Amnmnaparypa /sl BO3STOHKH HAHOTPY0OK OKcHAa
HHHKA.

Jnst cuHTe3a HaHOTPYOOK OKCHIa IIMHKA B OOJa4YyHOM
KamMepe Ha TIpadUTOBYIO JIOJOYKY HACBINAIM ITOPOLIOK
[IMHKa W TIOJaBaM HampspkeHue 25-35B ,TOK B LEMU NPH
atom coctaBmsl 50-120 A. Jlomouka HarpeBajoch J0
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temmeparypst  1500-200°C,B  pesynbrate dWero IMHK
OKHCISUICS. W BBIOpAcHIBAJICA W3 JIOJOYKA B BHAE [IBIMA,
OCHOBHAS 9acTb KOTOPOTO COCTOHUT M3 HAHOTPYOOK OKCHIA
IUHKA JUTHHOH 0T 210 70 MM 1 nuametpoM 30- 150 aM
IIpoToYHBIH YILTPAMHKPOCKON

Jlist onpenenieHusl KOHIICHTPALUU YacTUI] PEreHTa ObLT
pa3paboTaH MPOTOYHBIA YIBTPAMUKPOCKON, B KOTOPOM
UCTIONB3YIOTCS  METOJIbI, OCHOBAHHBIC Ha ONTHYCCKHUX
CBOWCTBaX CpeIbl C YaCTUIAMH.

OTJINYHTENEHOW OCOOCHHOCTBIO YIBTPAMHUKPOCKOTIA SIB-
JSETCS OCBETHTENIbHAs CHCTEMa, KOTOpasi COCTOUT U3 MO-
IIHOM BOJBTOBOW IYTH, MIENEBOW MuadparMbl M CHCTEMBI
a3, OOBEKT HCCIENOBAaHHS IMMOMEUIAIOT B CICHHAIBHYIO
KIOBETY, KOTOpasi KPEeIHTCs Ha MPEIMETHOM CTOJHKE MHUK-
pockoma.

B omimume OT OOBIYHOTO MHKpPOCKONA B YJIbTpa-
MHUKPOCKOIIE MPHUMEHSIOT OOKOBOE ocBerieHue. [Ipu 3ToM
CBET OT OCBETHTEJIS HE MOMAAaCT B 00BEKTHB MHUKPOCKOIA U
B TJa3 HaOmogatess, modToMy (OH MO 3PCHHUS MHUK-
pockona TemHbld. IIpu paccmaTpuBaHuUU B YJIBTPaMUKpPO-
CKOIl MCJIKUX YaCTHUIl MOXXHO BHICTH 6eCHpepI:-IBHO ABHU-
JKyIIHecs, IepeNBAIONINEeCS BCEMH IIBETaMH PagyTH,
pasHOTO pa3Mepa YacTUIBl, U3 KOTOPHIX Hamboliee MENKHe
MIPEICTABISIIOT COOOW CBETAILINECS TOUKH.

VHTeHCUBHOCTh  paccesHHs  CBETa  3aBUCUT  OT
KOHIICHTPAIUH YacTHUI], OT UX Pa3MEpPOB U (POPMEI.

CoBpeMeHHOE pa3BUTHE TEXHUKH II03BOJIAIO HaM
YCOBEPUICHCTBOBATh AAHHYI0 METOJUKY U YCTaHOBKY. Jlis
ocBelleHns 00beKTa HeOOXOAUM MOIIHBIM MCTOYHHMK CBETA
1 3WUTMOHIM WHCIIOJIb30Ball JIyroBoil paspsa (BombToBa
Jqyra). OTOT METOJ OCBEUICHHS HEyJ00eH TeM, 4TO IpHu
paspsiie  HCOapseTcst  MaTepuall  CTEPXKHEH,  MEXIy
KOTOPBIMH BO3HHKAeT JIyra, W OCaKIAaeTcs Ha OmNTHKe. B
Haiel ycraHoBke(pucl) HCHONIb3yeTCs Ja3epHBIH JIyd.

Pucynox 1 IIpoTouHBIil yIBTPaMUKPOCKOIL.

Jlist HaOnroleHnsT MUKPOYACTHL] HCIIOJIb3YETCsl OINTH-
YeCKHi MHKPOCKOI(2), 000py/IOBaHHBIA TeJIeKaMepon C
BBIXOJIOM Ha KommbioTep(l). DTo mo3BoOJsSeT 3HAYUTEIHHO
00JIerYnuTh CTAaTHCTHUYECKYI0 00paboTKy WH(MOpMAIHH.
[Mpenycmotpens! paznuyHble cBeToQmIbTpl (5), IMO3BO-
JSIOIIKE BBIIBJISATh PA3IMYHOTO pa3Mepa dacTuubl. [Ipu-
MEHEHHe CTpoOocKonuH (6) 3HAYMTENILHO MOBBICHIO KOH-
TPACTHOCTb M UYETKOCTH HAOJIONAeMBIX dYacTul. Kcmoss-
30BaHUE CHCTEMBI 3abopa Ipo0 IO3BOJIAET OINpPENEISITh
KOHIIEHTPAIUIO peareHTa B KaMepe.

Pe3yabTaTsl

Hamn Obuia wcciemoBana JhaooOpasyromias akTH-
BHOCTh KPHUCTAJUIOTHAPATOB YETHIPEX BEUIECTB: ATO HOAWI
KaJlus, XJIOPUCTBIA KaJIbLIMi, JIMMOHHAsl KHUCIOTa U
HaHOTPYOOK OKCH/Ia IIHKA.

BopxHble pacTBOPHI BEmIECTB BO3TOHSUIUCH B OOJIAYHON
Kamepe, BBIIIE ONHMCaHHBIM criocoboM. duzndeckue mnpie-
CCBI, IPOUCXOJIAIINE NPH BO3TOHKE KPUCTAIIOTUAPATOB, HE
JIOCTaTOYHO M3y4YeHbl. B o0Imiem, NpuHATO, YTO MPH BO3rO-
HKE JII000T0 BEIIECTBA MPOMCXOAUT Pa3pyLICHHE KPHCTAJ-
JMYECKOH CTPYKTYpbl W oOpa3oBaHWE Iapa, 3aTeM Ipo-
UCXOIWUT OOpATHBIM IPOLECC: KOHACHCAIMS, KOaryJIsamus,
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o0Opa3oBaHue KpUCTALIOB. IIpy HMCCICIOBaHUU JIbI0OOpa-
3YIOIIUX CBOWCTB KPUCTAJUIOTUAPATOB BAXKHBIM SIBIISIETCS
BBIICHEHHE TOTO, YTO oOOpa3yeTcs TIociie BO3TOHKH. B
TPUPOAE BO3MOXKHBI 00pa30BaHHUA KPUCTAIUIOTHAPATOB FITH
KpPUCTAJIJIOB PACTBOPEHHOI'O BEILECTBA, UM TOTO U APYroro
BMecTe. Heo0X0oImMo OTMETHTh, €CIH MPH BO3TOHKE CTPY-
KTypa KpHUCTaUIOTHAPATOB BELIECTBA IOJHOCTBIO pa3py-
IaeTcsl, a MOTOM BHOBH 00pa3yeTcs MyTeM MPHUCOCTUHEHUS
MOJIEKYJ BOJBI, TO MOXHO MNPEANOJIOXKUTh, YTO BO3TOHKA
KPHCTAJLUIOTHIPATOOOPA3yOIIEro BEIIECTBA B MPUCYTCTBUU
MapoB BOJIbI MPUBEIET K 00pa30BaHUIO KPUCTALIOTUAPATOB.
Ecnu sxcrieprMeHT mpoBeCTH B KaMepe MPH OTPULIATEIbHBIX
TeMIeparypax, TO Ha KpUCTAJUIOTHApaTax OyayT pacTH
KpUCTAJUIBl JIbJ]a, UX MOHO H3MEpPSATHh BBHIIIE OMHCAHHOMN
anmaparypoii. Ha mepBom sTanme Hamu OBUTH TIPOBEICHEI
SKCIIEPUMEHTBI 10 BO3TOHKE HOauAa Kajus, XJIOPHCTOTO
KaJgpldsd W JUMOHHOH KHCIOTHI B OONA4HOW Kamepe C
BOJSIHBIM IAPOM C BOJHOCTBIO 0,6r/m° u TEMIIEpPATypoH -
10°C. KoHuenTpanus KpucTanioB JibJa Ha MOAJIOKKAX HE
npeBbimana (poHOBEIX 3HaYeHHU. CliemoBaTenbHO, IIPU BO-
3TOHKE KPUCTAIUIOTUAPATOO0Pa3yIOLIUX BEIIECTB B BOJSHOM
nap o0pa3oBaHUE KPHCTAJUIOTHIPATOB HE IIPOUCXOMNT.

Brllie mpuBeneHHOE CHOpPaBEAUBO JJisi KPUCTAIIO-
00pa3yronmx BEIIEeCTB.

KoHnenTpanuss KpucTamioruapaToB OICHUBAIACH MPH
MIOMOIII TIPOTOYHOTO YJIBTpaMUKpockona (puc 1) m cocra-
BUJIA JUI1 MOAMAa Kanus M XJIOPUCTOrO KaJbLHs 10 -10%
YacTHIl ¢ TpaMMa BelecTBa. J[j1si TMMOHHON KUCIIOTBHI 10-
10" wacrur ¢ rpaMMa BeIecTBa

HccnenoBanue J1b1000pa3yomieil akTHBHOCTH IOKa3aJlo, 4To
TeMl'IepaTyprIﬁ IMopor KpuctauiM3alud y BCEX HUCCICAOBAaHHBIX
KPHUCTAIIOrHapaToB  Haxomstcs B mpememax -2°C — -3°C. V
HAHOTPYOOK OKCHJa IIMHKA OKOJIO MHHYC 5°C. YnensHslit BEIXO
B00GpasyIomX sep npu Temmeparypax -3°C -10°C m3Memsiics
I KPHCTAIUTOTHApaToB: fommma kamms ¢ 2x10%mo 8x10%,
xmopucroro  kamemms  10%2107x10%,  uMomHO#  KHCIOTHI
10"7103x10" , HamoTpybok okcmma mmekal0M -10%? ¢ rpamma
peareHra.

Ha puc 2 npuBeneH ynenbHbIA BBIXOJ KPUCTAJUIOB U3
MUPOTEXHUYECKUX COCTABOB C PA3JIMYHBIM COJEpPKAHUEM
AglJ 1,2.3.4,5 (manabmM [2]) u u3 kpuctamioruaparos KJ 6
(mo HammMm faHHbIM). Kak BHAHO W3 pUCYHKa IIpHU
TeMIeparypax -5°C YAENBbHBIM BBIXOJ JbI000Pa3yIONINX
snep ¢ kpuctamoruapatoB KJ Ha Tpu mopsijka BbIe, 4eM
y MUPOTEXHUYECKOTO COCTaBa ¢ copepkanueM AgJ - 4%.

Pesynbrarel NMpOBEAEHHBIX HCCIEIOBAHUN IOKA3aiy,
YTO KPUCTAJUIOTHAPATHI 00JIaAal0T BBICOKHMH JIBI000pa3y-
IOMMMU  CBOWMCTBAMH. OTIMYUTEIBHON OCOOCHHOCTBIO HX
SIBIISTIOTCSI: BBICOKHI MOPOT JIBA000pa30BaHus, ciaabas TeM-
nmepaTypHass 3aBHCUMOCTh YICIBHOTO BBIXOJa JIbA000Opa-
3yromux siuep. O4eBHIHO, KPUCTAILIO00Pa3yIOIMIMMHU CBOYIC-
TBaMH 00JIAIaIOT HE BCe KpUCTautoruaparel. He obmamator
TaKUMH CBOMCTBAMH KPHUCTAJUIOTHIPATHl METHOTO KYIO-
poca, kKapOoHaTa HATPHSA U T.11.

Ao

10’

ADndunn

AL mmm ettt

-s ., -10 -is -z0
Pucynok 2 YaensHbIN BbIX0OA KpucTauioB 1,2,3,4,5,mo na-
HHBIM[2] (17151 TUPOTEXHUIECKOTO COCTaBa C COJCPKAHUEM
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Agl 1-4%, 2-2%, 3-0,4%, 4-1%, 5-0,2%), 6- no Haimm
JAHHBIM (1711 KprcTautoruapaTos KJ)

Bompockl, cBsi3zaHHBIE ¢ (HU3WYSCKUMH HPOLECCAMH
IPY BO3TOHKE KPUCTAJUIOTHAPATOB HE O KOHL@A ITOHATHHI,
CKOpee BCEro, MOJIHOE paspylICHHe KPUCTAJUIOTHAPATOB
P BO3TOHKE HE MPOUCXO/IUT.
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Examinations of ice-form properties of crystallohydrates and
nanotubes oxide zink /B.M.Khuchunaev, S.I. Stepanova,
A.B.Khuchunaev, V.PP.Ponaetov /Transactions of the Institute of
Hydrometeorology, Georgian Tekhnical University. -2011. - 1.117.
— pp. 112-113. - Russ .; Summ. Georg.; Eng.; Russ.
Instrumentation and procedure of examination of ice-form proper-
ties of crystallohydrates KJ,CaCl,CgHgO- is reduced.

It is obtained, that the temperature level of ice formation of crystal-
lohydrates is in the interval-2- -3°C. The specific exit of ice-form
nucleus of crystallohydrate KJ at temperatures-3- -5 °C compounds
10* particles from gramme of a reagents that is much higher than
an exit of the particles used in insisted time of reagents.

YK 551.524.3

HccnenoBanuss  abp1000pa3ylomux  CBOICTB KpHCTaJI-
JIOTHAPATOB M HAHOTPYOOK okcuaa nmHka./b. M. XyuyHaes,
CIH CrenanoBa, A.b. Xyuynaes, B.II. ITonasto/C6. TpymoB
Hucturyra I'mapomereoposnorun, TeXHHYECKOro YHHMBEpPCUTETa
I'py3un. —2011. — 1.117. — c. 112-113. — Pyc.; Pe3. I'py3., Anr.,Pyc
[lpuBoauTcss ammapatypa W METOAMKAa HCCIENOBAaHHUS JbJO-
obpasyromux cpoiicts  kpucramioruaparos  KJ,CaCl,C¢HgO; u
HAHOTPYOOK OKCH/A IMHKA.

IMomyyeno, dYTO TeMIepaTypHBII MOPOT  JII00OpPA30BaHUSL
KPHCTAJUIOTHAPATOB HaXOAUTCS B MHTepBaine -2- -3°C. Y menbHblit
BBIXOJl JIbHOOOpasyomux sgep Kpucramioruapata KJ mpum
Temreparypax -3- -5 cocraBisier 10* wacrur ¢ rpamMma peareHra,
YTO 3HAUUTENBHO BBINIE BBIXOJA YACTHIl, HCIONB3YEMBIX B
HacTosBIIIEe BpeMs peareHToB. Iloka3aHo, YTO HAHOTPYOKH OKCH A
I[HKa 00J1a/1af0T HEMIOXUMH JIb1000pa3yOIUMU CBOHCTBAMHU.
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NATURAL ENVIRONMENT POLLUTION
3ATPSI3HEHUE OKPY KAIOIIEN CPE/IbI

Ypymanze T.®*,, Ypymanze T.T**., Xomacypunze 1.**
*TOunucckuii roc. ynusepcutet uMenu Me. JxaBaxuiBuim,
**['py3uHCKHH arpapHbIil yHuBepcuret, Tommmcu

YJK: 631.4
IIOYBBI I'PY3UHU U ITPOBJIEMbI UX OXPAHBI

I'py3us BeIgensieTcst BecbMa pa3HOOOPA3HBIM U CIIOKHBIM
MOYBEHHBIM TOKpoBOoM [1]. B cBoe BpeMst ocHOBaTensl reHe-
Trdyeckoro nousoseacHus B.B. [lokyuaeB otHocun KaBkasza u
B TOM YHUCJIE€ K “IIPUPOJHOMY MY3€H0 IOYB IOJ OTKPBITHIM
HeOoM”. B I'py3um pacnpocTpaHeHbl MHOTHE TOYBBI MHpA,
6oree TOro HEKOTOPHIE NOYB - KOPUYHEBHIE, JTYTOBO-KOPUY-
HEBbIE, KENTO-Oypble BIepBbIe OBUIM 3[€Ch BBINEICHBI U B
JanpHeHIeM MOoNyduiIn “MHUpOBBIe NpaBa rpaxkaaHcTBa”. Ha
npumepe nouyB KaBkasza, u B ocHoBHOM ['py3un Obutn ycrta-
HOBJICH OIMH M3 TPEX OCHOBHBIX 3aKOHOB Teorpa(uu MO4YB -
3aKOH BEPTHKAJIBHON TIOYBEHHOW 30HAIBHOCTH.

B ctpane BBIIENSIOTCS TPU MMOYBEHHBIE MPOBHUHIINU - 3a-
naaHast, Bocrounas u IOxnas

B 3anmanHoil mOYBEHHOM NPOBUHUMH BBIAEISETCS Clle-
JyIoIasi BEpTUKAIbHAs MOYBEHHAsI 30HAJIBHOCTD - OOJIOTHBII
nouBbl (Ha Konxuackoilt HUI3MEHHOCTH), KPAaCHO3EMBI B IOTO-
3amMalHOM 4acTH B Mpejiesiax BBICOT OT ypoBHs mMops a0 300-
400 MeTpoB, KENTO3eMbl - B HIDKHEW YacTU MPOBHHIIUU JIO
500-600 merpoB. Ha apeBHMX MOPCKHX Teppacax pacrpoc-
TpaHEHBI JKEITO3EMHO-TIO/I30JIMCTHIE TTOYBHI. B mpezenax BbI-
cot 500(600) - 800(1000) MeTpoB HaJ YpOBHEM MOPS — XKe-
nto-Oypele mouBsl. Bemme mo 2000 (2200) merpoB pacmpo-
CTpaHEHbI Oyphle JecHbIe (KOTOpBIE SBIAIOTCS aOCOIOTHO
TOCIIOJICTBYIOMIMMHU TIOYBaMH B cTpaHe. Brmme 2000 (2200)
pacnpocTpaHeHbl BBICOKOTOPbS B OCHOBHOM C TOPHO-JIYTO-
BBIMH MOYBaMHU. B mpenenax NMpoBHHIMM Ha KapOOHAaTHBIX
nopojax OOBIYHBI HHTPO30HAJIBHBIE JIEPHOBO-KapOOHATHBIE
MOYBBI.

B BocTouHOM NOYBEHHOW MPOBUHIMY CaMble HU3KUE I10-
3UIUKA (B BOCTOYHOW W FOTO-BOCTOYHON YacTH) 3aHUMAIOT
CEpO-KOPUYHEBBIE U JIyTOBO-KOPHYHEBBIE MOYBHI B IpeAesiax
BbicoT 300 - 400(500) meTpoB Haj ypoBHeM MOpsi. B 0oCHOB-
HOM B IIpeZIe]ax OTMEUEHHBIX BBICOT AOCTATOYHBIC IIJIOIIAAN
3aHUMAIOT T.K. YEepHBIE ITOYBHI (HU3MHHBIE YepHO3eMbl), Cre-
Jyole MNO3MLUU [0 BEPTUKAIbHON 30HAIBHOCTH [0
800(1000) meTpoB HaJl ypOBHEM MOpS 3aHUMAIOT KOPUYHEBBIE
u gyrosble nouBsl. Beime 1000 meTpoB Haj ypoBHEM Mops
pacpoCTpaHEeHb! T ke MOYBbI YTO U B 3alaJHON MOYBEHHOU
IPOBUHLMHU. B 3TONM NOYBEHHOW NPOBHHLUHU [OCTATOYHBIE
TUIOMIAIA 3aHWMAIOT 3acOoJIeHHBIE MMOUYBHI (TIpaBoOEepexbE
HIDKHETO TEYEeHUS peKu AJla3aHu).

IO>xHast moYBeHHAs MIPOBUHIIMA TIPEICTaBIEHA KOPHUYHE-
BBIMH ¥ JTyTOBO-KOPHYHEBBIMH ITOYBAMHU

B CXOJHBIX BBICOTHBIX MO3HMIMAX, 4T0 U BocTouHOI nmou-
BEHHOM MPOBHUHIMM. 3HAUUTENbHBIE IUIOMAJU 3aHUMAIOT
YepHO3eMbl (T.H. TOpHbIE yepHO3eMbl), Brire 2000 merpos
HaJl YPOBHEM MODsI BBIIENSIOTCS TOPHO-TYTOBbIE YEPHO3EMO-
BUJIHBIE TI0YBBI, HEKOTOPBIE BAPHAHTBI KOTOPBIX OTHECEHBI K
angocosaMm [2]/

Bo Bcex HOYBEHHBIX NMPOBUHLUSIX 3HAYUTEIIBHBIC ILIO-
Maan 3aHMUMAIOT PAcIPOCTPAHCHHBIE BIOJIb PEK AJUTIOBHAIb-
HBIC MTOYBBHI.
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Kpacuozemsr (91 428,3 ra - 1,31%) xapaktepusyroTcs
OJKeJIe3HEHHEM, OTJIMHCHUEM M MOIIHBIM MpOQuiIeM; BbIIe-
JSIFOTCSI KUCJION peakiueid, QyabBaTHBIM THIIOM T'yMyca, HH3-
KOM M CpelHel eMKOCThIO MOTJIONIEHHS, HU3KUM COJepiKa-
HHEM a30Ta, CPEIHUM U BBICOKMM COJEP)KaHHEM MOTJIOIIEH-
Horo (ocopa, a OOMEHHOTO Kajusl - MalbIM WIH CPEIHUM
KOJIHYECTBOM.

Tabx. 1. IloTepn mOYBHI B pa3IMIHBIX pedHBIX OacceiHax [ 3 ]

IToTepu nous, [Toutagp pedHbIX OacceHHOB, KM
T/Ta 3amagnas 'py3ust | Bocrounas I'py3us
<5 - 4,427
5-10 5,118 10,803
10-15 - -
15-20 5,900 4,980
20 -30 17,060 4,351
» 30 6,484 10,987

Tabun.2. 3arpsi3HeHne MOYB Pa3IUYHBIX PErHOHOB [ py3un
yeroitunsriMu pagronykmigamu (S0, Cs™) [4]

Ne Peruon [nybuna, Sr¥ Cs¥
cM
Oxmnas I'py3ust
1 | Cammxe-Jlxaaxerns | 0 - 40 | 86-393 [ 38319
Bocrounas I'pysunu
2 Kaxerus 0 - 40 25-566 20-469
3 Ksemo Kaptiu 0 - 40 35-696 0-343
4 Iuna Kaptau 0 - 40 0-397 0-173
5 Muxera-MTHaneTu 0 - 40 11-416 0-385
6 | Oxpecraocru ToumcH 0 -40 71-411 0-166
3anannas I'py3us
7 Wmepernst 0 - 40 25-1050 15-965
8 Paua-Jleuxymu 0 - 40 0-174 0-177
9 Ksemo Canerus 0-40 0 0
10 3emo CBaHeTus 0 -40 0 0
11 Camerpeno 0-40 90-827 166-1279
12 Typust 0 - 40 83-871 0-640
13 AJpkapa 0 - 40 101-1205 10-1098
14 AOxa3us 0 - 40 83-1392 0-637

XKentozemst (240 919 ra - 3,45%) 1o cpaBHEHHIO C Kpac-
HO3eMaMH BBIJICIAIOTCS 0ojiee BEICOKUMH TOKazaTessiMu pH,
0oJtee BRICOKOH €MKOCTBIO TOTJIONICHISI, MEHBIIINM COJepiKa-
HHEM Pa3UYHBIX (HOpM JKelle3a; OHU OCTHBIM OOIIMM a30TOM
U cpenHe OOeCIeYeHbl WM OOraThl THAPOTUTHYCCKHM a30-
ToM, OemHbl ochopoM u cpemHe oOecTeUeHBI OOMUM U
O€eIHBI - OOMEHHBIM KaJTHEM.

B nauane 80-x T00B MPOMIJIOrO CTOJIETHA B CTpaHE OBIIO
apoaupoBano npuoimsureasHo 300 000 ra, orcroga 200 000
ra - BoaHoH sposueit (3amaguas ['pysus) u 100 000 BeTpoBoit
aposueit (Bocrounas I'py3ms). K konmy XX Beka Tuiomanb
SPOIUPOBAHHBIX 3e€MeNb JOCTHIIA Oosiee | MIH Ta, oTCrONa
380 000 ra - maxorHsIX 3emeib 1 547 000 ra - nmacrOuma.

OCo0EHHO TPEBOXHOE MOJIOKEHHE CO3JIAJIOCh B OTHOIIIE-
HUY PaIMAIlHOHHOTO 3arps3HCHUS IT0YB.
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6gd0m V30390  Fmoob  @o0mbgddo  waol, @obsg,
doGomose, ks®Mdo  dmggos, @yol gLobGgdem L@,
©530 930 BIOMEgdol s@SLFMmMo smgolgds 3Fymdls
bgeols.  53g0do  FPyemoldogdo  gOmbools  Lobosbm
30390905 LoJo@mggenml dmosbo Ggdodmdools 50-
60% goboEol, ofgosb Lobbogo @odmo  gowygbls
47%-b. (yeroldogdo gaHmbools goderogdgdsd godmo-
§g00 dolo mobdpggo 3Gm3gLgdo-@gs3magda, IgFyg-
0900, bOSAVo@ImJdbs. mgobsmgol Lsds@mggarmlo
sdoibygmos 10 smolbsdpyg IgFygdo, 2 smobsdwyg
©35M(30%0, @5ds3 Jgggbol Moy Ggyombdo ggmenm-
30900 Fmboslfmamdools @wgggs godmoFgos. Fyeols-
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dogdo  ghHmbool dgogye swdmbsgamgmn  bodstmgg-
ol Lbgoslbgs boswogy@-3emods@dy®  306mdgddo
bosogols bgws bogmgog@mo ¢gbols ©sbsgodao  dg-
oy9bL  50-90  @/3s, bo@mm  @obsgamgmn  LoJodmgg-
gmdo 0gogg Lowowyg dgoygbls 120-150 @/3s [5]

9Omboygads  30mi3glgdds  aodmofgos  ©slogmgm
Lodo®mggerml  dpobsmggddo dgsto bo@dobols oo
OomEgbmds - 30 darb-dpg Bmbs (gmofswdo. ofgwob
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dodmbbg — 3 danb. @, 9byydbg - 3 danb. §.

Jgg8m Lgobgmo (argb@gboli Gsombo) Fom8mowygbls
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Mg30mb0. dmgnm 50 Fenol gobdoganmdsdo Lsdygsemm
Vemog@ds §933905@9Msd ©s bogngms @ompgbmdsd
Mg3006T0  Jmods@s  gbodsdobs 04°C s 106 93
(8%)-0m [6].

1967-1989 §F 3g®omedo @@mols m@ msbsds@ dm-
bogggmdo Fyomdmgo®wbgdby o3z3003g60L  dobisgng-
0l sbognobds  gbowym, @O®mI  3g@Momol  dgmag
bobggomdo Fyoedmgomobgdols 3ob3gm@ gdombs
250bodEs 2-xg® o dgPo, bmem  Fymmol dog-
Lodogna@ds  boxgdds 0ds@s  9%-om. odogg @M
Fyomdmgodebgdols  boba®darogmdsd  ogenm  25%-o0m,
Gomsi dgodangds soblibsl Fyosmdmga®ebgdols 0b@gb-
Loy®mdols 360dgbganmgsabo bHwo.

1980 Fenosb dmymangdygaro, dg9F490gdol Gomeg-
bmds ao0bods 43%-0m ©s sdgFydomo  gdbgdols
doibgds @gaombdo JosewFos 117-U. 39Fygd o 3@ m-
(39bgoo  aobloggmdgdom  gosdBoygdes  1986/1987FF
Sbmdo@ydop gbgmmgmosbo bodn@ols dgdwgy. dm-
o 2 sofaggaols dobdogrby Jggdm Lgobgmdo bgo
boemgdgdol  bOSd  sydgmgg  godmofgos  @gedzm-
3960l Lobdodols gom@doggdo.

doygbgosgom 0dobs, @mI @gb@gbol @sombols @Fg-
Godmmos bogdo@oboswss b@ybggeymaomo s@Imls-
Q9o bagngdgdom, o OMEsEAM 53l Swyoemo
33oa@gol, Gmdgols boba®damogmds s Lobdomg 1991
Femoob, 1956-1972¢§ 39000 s6 ‘Jgomgdom,
300bo@s dgbsdsdoboe 38 wo 17%-om.

dmam sofmgyado,  dgbgddogo LEoJoy®o dmg-
96950l (Fyodmgodmwbgdo, d9Fygto, @godEmao,
0mgeol bgogo) Lobdomols s 0b@Ggbloy®mdols do-
Bgool dgogasoe goobodes o3 3BmiEgLgdbom asdm§-
3990 dofol gambos. gl 935b5L3bgeo woe bosbls
549690L  Lmgaols dg9@bgmdsl, Gyggol, obswyy®gdls
3bgdlo o Lbgs gmdygbogo3ogdl, obadmggl Lobengdl.
s>mbodbyano 3b0dgbgarmgbse  ofggomgdl  dmlobeng-
Mmool 3bmghgdols mbgl o bgel ¢Fymdl  dog-
53090 30m39Lgdol shJeMgosl.

39¥ggthgools  ©o  Fysmdmgommbgdols  aos]@ogdg-
b0l dgegaom @gb@gboll @somboli dmlsbengmds 1986
Femosb dgdzomes 40%-om.

o3 @gaombolsmgols dgdydoggdygen 0dbs Loswsd@o-
oM  @mbolidogds.  39Mdmw,  mbogoli  badyoggdols
30dgbgds gb@gboli Msombdo, MmIgols dobsbos @o-
ombdo  39Fygdlsdod  ¢9omdgdby dofol  gOHmbos-
Lbmob dddmans.
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Jooldogmo ghmbos bpgds Fanol Gog 3g@omedo,
bodmo@-gobogbymol mgggddo (g399dG0wsb  s3Mo-
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35303980 gds Farols gobdogenmdsdo s@omsbsds®os.

©gmxmmofysdol Gsombo, Gmdmols FgGHodm@og-
b0 20756bmgdols  Lododdmgdol  Jggd  0dymaygods,
9Om-9g0mo  3Mmom@o@ B o Ggaombos  geods@ols
3go@gdol Jododmm dmfygmomdols dgbsgsbgommaw
[6-7].

bEoJoyg@o dImgengbgdo, GmammoEss ggoegs  ©s
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ol dgydbgmdsl.  dmenm 50 Fanols  dsbdognby
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boEs; degmogdo Jodgdol (2309/F3) obdgm@gdomdsd
1980-0560 fangdols wolisFyobowsb dmods@s 5-xg@.

3obgamogmo  bobggodo  Loygybols  dsbdogn by
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350bodEs  0.6°C-om, bogen  Fmoy®@ds  bognggdds
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FomdmoEagbl g@m-gom yggaobg oGy 30md-
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39dgbols dgd3g9e0mdsd 1983 s 2006 Fengdls dm@ols
Lodygomme  ©sogamm  7.5%-wob  32%-dwg.  dglsdsdo-
Lo, momJdol 2-xg6 og3s boswopol bagmeogmgds.

sdgodo  gEmRmolfys®ml  @sombol  @g@Ho@m-
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Jagddo momJdol Boenosbs  goohgbs  Jodlogomo
Do gdo, @mdagdoi 03og0s bossyl  Jomolidogmo
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90mboolspsb, Mol dgogysesi dofol bogmaygoghgds
Lo Adbmdaam dgdomoe.

Egma@ofyetinl @sombdo wga@smomgdyemo do-
900 dmoEogh 603md boswsygdl, @mdgmms Loghnm
gotmmdo 4975 3o-b s ggqlL.  gobymro  Laygybols
dgmag bobggomdo 53 doFgdl 3gMompyarswe, ymggen
6-7 Fgmofodo ghmbgan 9Bsdogdbmes Jnmsdsdo-
0905, G153 Lodgoggdsls odangmes domndyg dg@bggzomo
J90BHgd0  gmgomoym  dmyggobogo.  Lsdfybsdmeo,
dmenm 10 - 15 Feool dsbdognbyg doimdbdo bospsygdols
Jomodsdo@gds  smo®  Bo@omgdygms,  @ol  godmg
obobo ©s0gsMs gga o I3Egbs®ggmmdon. odgodse
o3 dofgdol 9dgBglo bofoao do@mggdyemos.

gmR@olifystmnl Msombdo d9bgd®ogo @sbods-
3Bgool  dgbs@hybgdols ©s swygbol  Loyzgmgbm
2bol Foddmowygbl Jodlogs®mo bmangdol omeggbs,
Omd@gdoi bossgol Jomoldog@mo ghmboobogsb ©s-
(33obmob  gohmop  bgaols  9fymdgh  seaommd@ogo
o960l Ygbo@hybgdsl.  sdogo@mymap, dgboggmols
o0 gddo, 69bgocMog0 @osbdoxn@gdo gbps @odwo-
Ol 3Esb@oEoy®o 3m@mdgdom, Gmdmgdoi dom-
dOogomagdmgbgools  dgbs@bhybgdslimeb gHmow  gb-
O9bg9gmgal  saommd@og  dnlobargmdsl dgdom,
503536 Go 5dom  Jo@logo® bmengdls 9z0bmbm go-
hgbgolopsb [6].

dofol @gly@lgdols dpydswo asdmygbgool 9bé-
bggengmgobomgols syGoggdgmos  mobsdgodmgg Mg-
3M39bs0gool d9d9doggds gOmbodgdygao, AoEsd-
brmgdymo, sd@sTgdymo ©s bdogmdosbo  boswoyg-
dolomgol.
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904 631.42,631.459, 551.5

boJsdmnggeomls 3ofob 09LgoLgdol  gRMILSE0S
0ob>dgdmgy 320095 0L Ggroggdols }mbby/
ogenosdgomo gn.., goAdsbos .0, garobds@sdgomo 9.9,
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6530030 pobboengmos  jenodo@ol a@mds@ymo  (3ge00-
@gdol gogase ©odmsTgdo—msdoimdgdol bows (Log-
bo@ol Mo0mbo), boswsaols Fyaoldogdo gohmbos (e0gb@g-
bol  @oombo) s Jo@oldogmo  gOmboomn  gsdm§ggneo
3590036mgds  (gEmx@olifys@ml  @Gsombo). dmygsbogos
LoJodmggerml dofol @gby@lbgool pymemo dsdmgols ©s
3obgomsmgdols bgangdfymdo Losad@oiEom @mbolidogdgdo,
Aoms  aobbmdzogmegl dofol gado@siools dgdicomgds,
dobsbagmdols  bmEosmyd—g30bmdogyndo  Ipamdsmgmdols
3o799xmdglgos s Lomo®odol @sdanggs.

UDC 631.42, 631.459, 551.5

Degradation of the Georgian land resources against the back-
ground of the modern climate the changes ./ Shavliashvili L.,
Kordzakhia G., Elizbarashvili E., Kuchava G., Tugushi N./ Transac-
tions of the Institute of Hydrometeorology, Georgian Tekhnical Uni-
versity. -2011.- 1.117.— pp. 115-118. -Georg.;Summ. Georg.; Eng.;
Russ.

The increase of salinization and alkalization of soil (Signagi district),
soil erosion due to water (Lintekhi district) and wind impact fol-
lowed by desertification (Dedoflistskaro district) through modern
climate change are considered. Adaptation measures for provision of
sustainable management and development of the land resources in
Georgia that will facilitate reduction of land degradation, improve-
ment of social-economic conditions of the population and alleviation
of poverty are presented.

YK 631.42,631.459, 551.5

Jerpagauusi 3emeabHbIX pecypcoB I'py3mum Ha ¢oHe coBpe-
MeHHOro usMeHeHusi kiumara / Hlapmuamsunu JI.Y., Kopasaxusa
I'"., Enuzbapamsunn EI., Kywasa I'Il., Tyrymu H.K./ CG6.
TpynoB Uncturyra I'mnpomereoponoruu, TexHndyeckoro Y HUBepcu-
tera I'pysun. —2011.-1.117— c. 115-118.-T'pys.;Pe3.Ipy3., Amur.,
Pyc.

B pabore paccmaTpuBaeTcsi MpoLEcC pocTa  3aCONICHUS —
3aCOJIOHIIEBAHUS TIOYB B pe3yjbTaTe INIOOATBHBIX KIMMAaTHYECKHX
u3MeHeHuu (Curnarckuil p-H), BogHas 3po3us nous (JIentexckuit p-
H) U BeTpoBas »dpo3usi, BbI3BaHHAs omycTeiHMBaHMEM ([exo-
TUTMCIIKAPOMCKH p-H). B paboTe mNpUBOIATCS amanTallMOHHBIC
MEpONPHUITHH, COACHCTBYIONIHE YCTONYMBOMY YIPAaBICHHIO W
Pa3sBUTHIO 3€MENBHBIX PECYpCcOB. DTH MEPONPHATHS HPOBOAATCA C
LEeTbI0 YMEHBIICHMS JAeTPajalliil II0YB, a TaKkkKe YIIydIIeHHs
COIMAITBHO-?KOHOMUYECKOTO TIOJIOKEHHS HaCeIeHHSI.

I'ynuns I'.C.*, Cannpgze 3.C.**
* Unctutyt ['mapomereoposioruu ['py3uHckoro
TEXHUYECKOT0 YHUBEpCUTeTa, T0onmmcu
** ['py3uHCKUil TeXHUYeCKuil yHuBepcutet, TOoucu

YK 551.5
Ob OCHOBHBIX BOITPOCAX OJHOPOJHOCTHU U
HAJAEKHOCTU BA3 JTAHHBIX
9KO-METEOPOJIOTHYECKOI'O MOHUTOPHUHT A
MPUPOJHOM CPE/bI
Beenenne
IIpobnempl uW3MEHEHUs KIUMaTa W TEXHOTCHHOW Har-
PY3KH Ha TPUPOJTHYIO Cpely, B HACTOSIIEE BpeMms, Mpeic-
TaBJISIET HE TOJBKO HAYYHYIO, HO M IKOHOMHYECKYIO W IIO-
JUTHYECKYI0 mpobiemy. OMmmOKN NOMyNIeHHbIE B TUHAMHUKE
YKa3aHHbBIX SIBICHUH SIBISIOTCS HOCHUTEISIMH OOJBIIOW 3KO-
HOMHYECKOH KaTacTpoQbl. SIpKUM MPUMEPOM STOTO SBISFOTCS
omunOku pomymeHHble B 50-60-p1x rogax XX Beka B Ipo-
rHo3ax najgenus yposHsa Kacmmiickoro mops x 2000 ronmy,
YTO JJIS 3TOr0 OOJBIIOTO PErHOHA OOEPHYJIOCH COLHUAIBLHO-
SKOHOMMYECKOH Tpareaueil.
B nHacrosmiee BpeMs IIeHA OIIMOKH 3HAYUTEIBHO OoJice
BbICcOKas. Jlns psma cTpaH OKHJaeMble KIMMAaTHYeCKHE W3-
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MEHEHHSI — 3TO YK€ HE T'EOINOJIMTHYECKHUH BOIPOC, a Mpen-
CTaBJII€T MpoOJeMy CIIaceHusi 4YeloBeYecTBa. YKe K cepe-
guHe 20-ro Beka KIUMAaT XapaKTepU3yeTcs Kak CTaTHC-
THUYECKHH aHCcaMOJb COCTOSIHWH, NMPOMIEHHBIX KIMMaTHdec-
KO cucTeMoii (okeaH-cyma-aTMocdepa) B TeUeHHE JecsTHIIe-
THUX nepuonoB. CorylacHO 3TOH TOYKH 3pEHHUs, TEeopus
U3MEHEHHUs KIMMaTa SBISETCS CTAaTUCTUYECKON AMHAMMKON
KIIMMaTH4€CKOW CUCTEMBL.

ITocTpoeHune Takoll TEOpUM SIBISETCA BECbMa CIOXHOU
¢usnaeckoii 3amaueii. Kinmmatndeckne cucTeMbl H3MEHSIOTCS
KaK B pe3yJIbTaTe BHYTPEHHUX MPUPOAHBIX NMPOLECCOB, TaK U
B OTBET HA BO3JCHCTBUS BHEIIHUX-aHTPOIIOTEHHBIX H HE
AHTPOIIOTEHHBIX CHIL.

Kak wu3BecTHO reojorudeckue M MaJCOHTOJOTHUECKUE
JIJaHHbIE YKa3bIBAIOT Ha CYILIECTBOBAHME JOJITOCPOUYHBIX KIH-
MaTH4YeCKUX LUKIOB. IIpHumMHBI TakuxX W3MEHEHHH KIMMara
OCTAIOTCSI HEU3BECTHBIMH, OJHAKO M3BECTHO, YTO CPEIM BHE-
IIHUX BO3JCHCTBUH, B OCHOBHOM, SIBIAIOTCS: MU3MEHEHHS Op-
6utel 3emnu (MKl MUJIaHKOBHYA), U3MEHEHUSI aKTUBHOCTH
COJHIA (B TOM YHCIE€ W W3MEHEHWS IIOCTOSHHOW COJHIA),
W3BEP)KEHUS BYJIKAHOB M TMAapHUKOBBINA 3Qdekr. B cBs3u ¢
MOCJICTHUM CJIEyeT OTMETHTh, YTO PACCMOTPEHHE II00aib-
HOTO TIOTCIUICHHWs MPUHMMAaeT Bce OoJee CKaHTAIbHYIO
okpacy. Ilo yTBep:kIeHHIO psifa M3BECTHBIX KIMMATOJIOTOB B
MoCJIeTHUE TOJbl HUKAKOW POCT cpeHel TeMmepaTypsl 3eMIIu
He HaOmonaercs. K Tomy ke, pycckue xakepbl OIyOJIMKOBaIN
MaTrepuanbl MCCIEAOBAHUNM OJHOrO U3 bpuTaHckux yHH-
BEPCUTETOB, OTKyJa CJIEAyeT, YTo TIJI00aJbHOE MOTEIJICHHE
pe3yabTaThl (halbCUPHUKAIMKA YICHBIX. DTO IMEpe]] HavaaioM
Konenrareackoro cammuta OOH o0 wM3MeHeHMM KiIMMaTa
(mexabpp, 2009 roj), BEI3BAIO YCHIJICHHE HANPSHKEHHOCTH
BOKPYT POOJIEMBI IN100aIbHOTO HOTETUICHHS.

B pesynberare sTOrO, mMpeaBapUTENBHO MOATOTOBIEHHOE
mupepamu CIIA, Kuras, Unauu, FOAP (Republic of South

Africa) u Bpasunmun, «Komenrarenckoe CornaiieHue
yYaCTHHKaMH KoH(epeHIMH OBIJIO MPHHATO JHIIb K
CBEJICHHUIO.

Konuenuusi odecneyenusi penpe3eHTATHBHOCTH 0a3bl
JAHHBIX METEOPOJIOTHYeCKOro MOHHTOPHHTIA

B TeueHune nocnegHMX AECATHIETHH pPErvOHANIbHBIA U
rJI00abHBIA KIMMAThl M JUHAMHKA X U3MEHEHUH BBI3BIBAIOT
HanOoNBIINIT MHTEpeC y4YeHBIX. B cBsA3M c mocieqHuM BO3-
HHUKJIM HECKOJIBKO aKTyaJbHBIX BOIIPOCOB U TPEOYIOT CBOEBpE-
MCHHOI'O PCUICHUA. B ux umcne: - 4to sABIsAETCA HpH‘IHHOﬁ
3TuX u3MeHeHnii? — Kak nonro Oyaet mpoaokaTees COBpe-
MCHHOC NOTCIVICHUE U CYHICCTBYCT JIM B JleﬁCTBPITeHBHOCTI/I
3TO0 moTerie? — BO3MOXHO 3T0, IPOCTO, B Pe3yiIbTaTe M3Me-
HEHUA TEXHUKHM U3MEPEHHH TeMIepaTrypbl CO3/ar0TCs
Kaxymuecs: 3pQGeKThl NOTEeTUIeHHS?

s mposicHEeHMs1 3TUX BONPOCOB, NPEXKAE BCEro, HE0O-
XOJHMMO OIpPEJeNUTh, KAKMM METOJOM U KaK HaJeKHO BBINOJI-
HSIETCSI OTIpe/ieJICHNE TeMIlepaTyphl JaHHOTO Maciitada.

ITocne cBoero ocHOBaHMSI METEOPONOTHYEcKas CETh Ha-
YMHAaeT OBICTPO Pa3BHBATBhCA M BCKOpE IPUHUMAET oOIie-
MHUpoBoe 3HaueHne. OTHAKO W3MEPEHUs 3/1eCh HE BCETIa BbI-
TMOJHAJIIMCHh OAUHAKOBBIM METOJIOM, M3-3a YE€TO 3aTPYAHUTEIIb-
HO COIIOCTABJICHUE MTOJIYUYCHHBIX TaHHBIX HSMGPCHHﬁ, a UHOT'-
Jla 1 HEBO3MOXHO €ro BBINOJHUTH. Hampumep usmepeHus
TEMIIEPATYPBI BO MHOI'OM 3aBHCAT OT pdgaa NPUYUH, B TO
YHCIIE: OT PACIONIOKEHUSI METEOCTAHIIMKA OTHOCHUTENIBHO Kpy-
IHBIX TOPOJOB; OT penbeda MECTHOCTH; W3MEPEHUS Hal
MOBEPXHOCTHIO MOPSl BO MHOT'OM 3aBHCST OT BBICOTHI ATy OBl
KOpaOJIs; OT METOAMKU U3MEPEHHH H T.11.
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Kpome Toro mpobiemMa n3MeHeHUsT KIIMMaTa MOXET OBITh
CBsI3aHA KakK C IPOLECcCaMH, NPOTEKAOUIMMHU B MPUPOJIE, TaK
C JIeATeNIbHOCTBIO YenoBeKka. [lox BIMSHHMEM NOCIEIHEro B
OTAENBHBIX palloHaX CTpaHbl, Ha ()OHE BO3JCHCTBHHA peruo-
HaJIBHBIX ¥ TIIOOQIBHBIX KIMMAaTH4YeCKUX (PaKTOpOB, BO3MO-
JKEH BBI30B JIOKAIBHBIX KIMMAaTH4eCKUX (MUKPOKJINMATH-
YECKUX) U3MEHEHHH.

Hcxons w3 BBIIICH3IOKEHHOTO, HPOTpaMMa MOHHTO-
pHHTa KIMMAaTHYeCKHX (PaKTOPOB B CTpPaHE, IO CBOEMY Ha3-
HAYCHUIO, TOJDKHA MPEIyCMAaTPUBATh HAIWYHE CETH CTAHIIHN
Uil 0a30BBIX W PETHOHANBHBIX HaOmogenuil. [lpm sTOoM
0a30BbIe CTAHIHU IOJDKHBI CIY)XKHTH TOIYYEHUIO MHpOpMa-
oMU O HavyadbHOM (0a30BOM) COCTOSIHMH aTtMoc(hepbl W IO
9TOMY AOJIKHBI OBITh PACIIOJIOKEHBI B OTNAICHHOCTH OT yp-
0aHMYECKHX paiiOHOB, B MecTax IJle HEe OTMedaercsi He-
MOCPE/ICTBEHHOE aHTPOMOreHHoe Bo3xaeiicteue [Gunia,2005;
Mamnn, 1981]. A perroHanbHbIE CTAHIIMKM JOJKHBI CITY>KUTh
HOJIYYEHHUIO WHQOPMAIMU O COCTOSIHUM atMoc(epbl Heroc-
PEICTBEHHO B apealie palilOHOB aHTPOIIOTCHHOTO BO3JICHCTBUS
[Gunia, 2001]. TTpu 3TOM, CEeTh CTaHIU# HAOIIOICHUS JOIDKHA
OXBaTHIBaTh pa3IMYHBIC PAHOHBI CTPAaHBI B 3aBHCHMOCTH OT
KOJIMYEeCTBA HACEJICHHSA, TPEeOOBaHMHA SKOHOMHYECKOTO pasz-
BUTHS (C yUETOM CEIBCKOTO XO3SHCTBa W TypH3Ma), penbeda
MECTHOCTH M METEOPOJIOTHYECKHX ycloBHH. Takoe pa3HO-
oOpasue pailoHOB HAOIOICHIS, BKIFOUCHHBIX B MOHUTOPHHT,
obecreynT MOJy4YeHHe IMIMPOKOW HHPOpMAIMKM O Kayec-
TBEHHBIX U3MEHEHMSX KIMMATH4ECKUX (pakTopoB.

BeinosHeHne yKa3aHHOTO MOHUTOPHUHIA, LIEJIbI0 KOTOPOU
SBJISIETCS OIpEJeJICHUEe 3HAYeHUH psla UCCIeNyeMbIX MeTe-
orapameTpoB, TpeOyeT MpOBECHUS Pa3HOOOPa3HBIX HaOIo-
JICHHUH M CII0)KHOTO aHallN3a TTOTyYeHHOH 0a3bl JaHHBIX.

I'maBHO# 3amavedd mpopabOTKH >MIUpHIECKOH HHPOP-
Mamu 0 3(ddekrax KIUMAaTHIECKUX W3MECHEHUWI IpencTa-
BISICT TOJYYCHHE CPETHHX IMOKa3aTellel, XapaKTepH3YIOIIIX
METEOPOJIOTHIECKAE MapaMeTpsl 33 JOCTaTOYHO JUTHHHBIN
Tepro.T HaOJIFOISHHIA, BOOOIIE - 32 IECATKH JIET.

Tak Kak, MPakTUYECKH, HEBO3MOXHO IIOJYYEHHE OJHO-
poaHoro psina MHGOPMAIMOHHOTO MaTepHana OTHOCHUTEIbHO
paccMaTpuBaeMoro BOIMpOCa 3a JUTUTENBHBIN Iepro]| HabIo-
JICHUH, OZIHUM W3 TJaBHBIX MOMEHTOB 00001IeHUs nH(popMa-
UM O KIMMAaTHYECKUX XapaKTEPUCTUKAX VIS ONpPEIeTICHUS
Cpe/IHer0 3Ha4YeHHs IPEJCTaBIseT BBHIOOP KOJNUYECTBA W
meprona HaOmoAeHWH. B ximMmaTonormm IS 3THX [ened
WCTIONB3YIOT TAaKOW psJ HAOMIOJACHWH, B KOTOPBIX  IIpH
J00aBIEHNH HOBBIX JAaHHBIX W3MEPEHHH CpelHHe MHOroJie-
THHE XapaKTEPUCTHKH MEHSIOTCS HEe3HAuWTeNbHO. TakuM 00-
pasoMm, npu 00paboTKe MeETEeOopOJOTHUECKOH HH(OopManuu
OoJIbIlIOE 3HAYEHHE HMMEET HCIOJIb30BAHUE KIMMATOJIOTHYe-
CKH OJHOPOJIHOTO psAna HabmromeHuil. J{ms 3TOrO, KaK OBLIO
CKa3aHo, MPEeXJe BCEro, JOJDKHBI ObITh HEM3MEHHBIMHU: pac-
MIOJIOKEHUE METEOCTAHLIMKM Ha MECTHOCTH, 3acTpoiika IpH-
JeXaIel TeppuTOpUN M METoMKa HaOmoaeHnid. OMHako, Ha
CeTH METEOPOJIOTUYECKOr0 MOHHTOPHHIa He Bcerja Ha-
XOJATCSI TAaKUE Psi/ibl HAOIIOEHNH, KOTOPBIE TIOJHOCTBIO Y/10-
BIIETBIIPSIIOT IpebsiBisieMble TpeOoBaHus. [loaTomy aist BbI-
SIBJICHUSI HEOJHOPOJHBIX PSJIOB JIaHHBIX, IOJYYEHHBIX Ha
pa3IMYHBIX ITyeKTaxX HaOJIIOAEHUH, M MCKIIOYEHUS IIEPHOJIOB
pa3pbiBa OJHOPOAHOCTH, JOJDKHBI OBITH HM3YYEHBI MPOCTpa-
HCTBEHHO-BPEMEHHbBIE M3MEHEHHUSI METEONapaMeTpoB U pe3-
YJIBTaThl COIMOCTABJICHUH 3TWUX W3MeHeHuH. JIroOble Xapak-
TEPUCTHKH METCOPOJOTHICCKIX DIIEMEHTOB JOJIKHBI OBITH
obecriedeHbl HEOOXOAMMBIM KONMYECTBOM HAYalbHBIX JaH-
HBIX. 711 TOTO, YTOOBI OIPEAETHNTh BEIHYNHY ITOTPEITHOCTH,
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BOSHHKIIEH B pe3y/bTaTe 3aMEHbI MCTHHHOI CpeIHEH X re-
HEPANBHOH COBOKYITHOCTH HA CPEHIOI BEIMUHHY ( , IIO-
JYYeHHOW W3 OTPHUYCHHON BBIOOPKH, IIOJIB3YIOTCS BBIpa-
JKEHUEM JIOBEPHUTEIHLHOM BEPOSTHOCTH:
PE-x)<Z=a @
rae t napamerp  CTblOJeHTa, a— JaHHOE 3HA4YCHUE
JOBEPUTEIBHONH BEPOSITHOCTH, -cpegHee | KBagpaTHYHOE
OTKJIOHEHHE, N — YUCII0 HAOIIOICHNH,
- to
q+ In 2

Ecmu yutem, u9to mnoBepurenpHOW BepostHOCTH 0,95
cooTBeTcTBYeTt=1.96 TO, cormacHO popmymnam (1) u (2), mpu
G ~ (, I PACYETOB CPEIHEIl BETUUMHBI C MOTPEIHOCTHIO B
20%, KoaM4ecTBO HAOJIIOAEHMH HE OOJDKHO OBITH MEHBIIIE
100. IIpu s ~2 a WX YUCJO CJENyeT YBEJIHUYUTh B YETHIpE
pa3a, ecimu ke o =0.5  TO OHO, COOTBETCTBEHHO, JOJI)KHO
OBITh YMEHBIIICHO 0 25.

Hcxonst w3 TOro, 4ro MEXIy COCEOHUMH UWICHAMHU
BBIOODKH CBSI3M HE CYIIECTBYET, U pacyera CpeaHei
BEJIMUMHBI C 33JaHHOW TOYHOCTBIO, HEOOXOANMO YBEIMUCHHE
KOJIMYecTBa HeoOXoauMol HMH(OPMAalLUM Ha MHOXKHTENb -
skrtl+r(t) /1-r(t),rme r(t) - 3HaYeHHE KOPEISLHUOHHOM
(yHKIMM, HOPMHPOBAaHHOW B WHTEpBaJe BPEMEHU MEXKIY
OTJeNnpHBIMU HabmogeHusaMu [bopucenko,1966]. Ilostomy,
Jpsi 00paOOTKM MaHHBIX METEOHAOJIOJCHUH  HEOOXOAMMO
OTIpeZIeTICHNE BBIPAXKEHUS BPEMEHHOW KOPPENSIIMOHHON
(YHKIMM ¥ 3HAYCHUS 3TOTO MHOXKHTENS IS Pa3IHIHBIX
MeTeonapameTpoB. B pabore [Besyrmas,1980] mpuBomwmrcs,
YTO IIPU MHTEPBAJIC BPEMEHH B 3 yaca MeXy HaOIIOICHUIMH,
YKa3aHHBIN KOPPENSIUOHHBIN KO3 QUIEeHT, TpuOIN3NTEIh-
HO, paBeH 0,8, a mm1 9 u 15 4YacoBbIX HMHTEPBAJIOB OH
cocrasisiet 0,7 1 0,55, COOTBETCTBEHHO.

Taku obpazom, IUIsl MOCIEIHETO MEpUoaa HaOIOIEHUH,
M0 CPABHEHHIO C TIEPBBIM, AJIS yBEIHMUEHHS TOUHOCTH pacdera
CPEIHEro 3HAYEHHUS HCCIEeTyEeMBIX IapaMeTpoB HEOOXOIHMMO
o0manats B 2 pa3a 6oibiie HHGOPMAIIMOHHBIMU JaHHBIMU. [1o
JAHHBIM psAfa APYTMX YYEHBIX Ul MOJTYYeHHs XOpPOIIMX pe-
3yJIBTaTOB 3TO YHCIIO HEOOXOANMO 3HAYUTEILHO YBEIUUHUTb.

C nesplo UCKITIOYEHHS HEOJHOPOIHOCTH JaHHBIX HaOIIro0-
JICHWH, BO3HMKIIMX IO Pa3HBIM MNpPUYUHAM, M OOJErdeHHs
OLICHOK KJIMMaTHYECKHUX IPOLECCOB M MHTEPHPETALNH pe3y-
JBTATOB PACYETOB MaTepHAIOB HAOIIOICHMH, BO3MOXKHO HC-
MOJB30BAHNE  METOJa HOPMHPOBAHHS, IPEIOKEHHOTO
I'.T'ynus.

IIpu ero nMcHonbp30BaHUM NMPOU3BOAMTCS HOPMHPOBAHHUE
CPEIHEr0JIOBBIX 3HAYCHHH MCCIIEAyeMOro MeTeonapamerpa 3a
paccMaTpUBaeMBbIil IEPUOA, HA 3HAUEHUE NPUHATON 332 HOPMY
atoro sneMenTta (popm.3), Kak 3TO AaeTcs B MOHOTrpadmsx
[[yHus,1985; Gunia, 2005]:

Qs
rae Kjj — HOpDMHPOBaHHOE 3HAYEHUE | —TOM KIMMATHYECKOH
XapaKkTePUCTHKH Ha j ~TOM IIYHKTE, (Jj — CPEIHETOOBOE 3HA-
YEHHE COOTBETCTBYIOLIEH XapaKTEPUCTUKH, a qai — CcpenHee
MHOT'OJIETHEEe 3HAYCHHE 1 - TOM XapaKTePHCTUKU Ha JaHHOM
MYHKTE.

WHdopMaunoHHbIii MaTepuai, IOJYYEHHBIH IpH II0-
MOIIM JaHHOH (opMyibl, 00JagaeT HauMEHBIIEH CKIIOH-
HOCTBIO K CIIy4alHBIM KOJICOQHHSM, a PE3yJIbTaThl HCCIIE/0-
BaHMS XapaKTEPU3YIOTCS BBICOKOH HaJIEKHOCTBHIO.

©)

K,
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AHanu3 uccjie10BaHNsA, BHINOJHEHHOT0 B paKypce
paccMaTpuBaeMoii npoodiemMbl

C uenp0 MpopabOTKU BOMPOCa, OBUT HCIOIL30BaH Ma-
TepuaJ METEOPOJIOTMYECKUX HaONIOACHUH 3a TeMIlepaTypou
BO3/1yXa, aTMOC(EPHBIMH OCA/IKaMH U KOJIMYECTBOM I1acMy-
PHBIX JHEH, BBITOJHEHHBIX B tepuon 15-50 net. IIpu nomormu
COOTBETCTBYIOILINX pacueToB [JAaHHOIO MaTepuana, aHalu3a
pe3yIbTaTOB W WX COIOCTABJICHHUN MOJydaeM BO3MOYKHOCTB,
Ha (OoHE TI00ATBHBIX MPOIECCOB, CYIUTh 00 MECTHBIX ypba-
HUCTHYECKHX 3P (PeKTax H3MEHEHUI KINMAaTHICCKAX HIIEMCH-
TOB U 00 WX COBPEMEHHBIX TCHACHIMAX. Tak, HampuMep, Mo-
Ka3zaHo, 4yTo B TOMIMCH, B II€I0M, HAOIIOJAETCS TEHAECHLIUS
pocTa paccMaTpHUBaeMbIX ITAPaMETPOB.

B Tabn.l maHbl pe3ynbTaThl COMOCTABICHUS Marepuaia
pAcUCTOB JAHHBIX MAapPAJUICIEHBIX HAOIOJICHHH 3a TeMIepa-
Typod BO3ayxa B IIeHTpe ropoaa TOwmucu (C) U €ro mpu-
ropoga (V) (Bamummxksapu). Bo 2-om u 3-em cronbmax
paccMarpuBaeMOl — TaONMHMIBI  TPHUBOASATCS  PE3YIBTATHI
pacdera matepuana 40-JeTHUX NapajieNbHBIX HaOJIIOACHUIA
B yKa3aHHBIX IYHKTax 3a TeMIIepaTypol BO3IyXa, B3SThIC U3
KITUMAaTHYeCKOTO CHpPaBOYHUKA [MPAaBOYHHK IO KIAMATY
CCCP. I'pyzunckas CCP, 1967].

3aecy t; u t,; MHOrOJNETHHE CpeJHEMECSYHbIC BEJH-
YHHBI TEMIICPATYPhl BO3IyXa B YKAa3aHHBIX MYyHKTaX.

B 4-oM u 5-oM cTonOmax TabNuIel JaHBI BHYTPUTOIOBEIC
W3MCHCHHS MHOTOJICTHUX CPEIHEMECSYHBIX 3HAUCHHH
TEeMIepaTypsl BO3AyXa B IIGHTpe Topoaa (tc2) u ero
npuropoze(tv2), COOTBETCTBEHHO, B TOcienyome 15 mer,
BKITIOYAIOIINE TIEPHOJ Hadajda WHTCHCHBHOTO DPACIIMPCHUS
TpaHUIIBI TOPOJIa 3a CYET 3aCTPOUKH MPUTOPOAOB. [laree naHbI
pasuoctu Al=tcl-tvl m A2=tc2-tv2

Tabnuua 1.PacnpeneneHne MHOTOJICTHHX CPEIHEMECSYHBIX
Temmeparyp Bo3ayxa (t°C)

e [ o [ [ @ [ [ & ]
SluBapn 09 | 03 15 10 | 06 | 05
Ddeppaits 19 | 06 | 31 | 26 | 07| 05
Maprt 66 | 59 | 74 | 69 | 0,7 | 05
Arpens 1,9 | 113 | 128 | 127 | 0,6 | 0.1
Maii 17,3 16,5 18,0 174 | 08 | 06
NroHb 21,7 | 20,1 | 214 | 208 | 1,0 | 06
Hiomb 2441 236 | 219 | 214 [ 08 | 05
Asrycrt 242 | 235 | 242 | 237 | 0,7 | 05
CeHTa6pEh 196 | 190 | 198 | 193 | 0,6 | 05
OKTA6pPB B8 | 134 | 139 | 136 | 04 | 03
Hos6ps 76 | 72 | 86 | 82 | 04 | 04
Jlekabpn 28 | 23 | 42 | 37 |05 ] 05

CpenHero1oBble 27 | 121 | B33 | 129 [ 06 | 04

CratucTHueckuii  aHanW3  MaTepuana  HaOJIOICHHI

MTOKA3bIBAaeT, YTO B MepBbIi 40-TeTHUH NepHoa pa3HOCTh
TOPOJCKUX U TPUTOPOJAHBIX TEMIIEPaTyp, B CpEIHEM,
cocraBun BenuunHy B 0.60h, a B cruexgyrommii mepuon
AHAJIOTUYHbIE  pacueThl  BBUIBHJIM  YMEHBIICHHE  JTOU
pasHoctu Ha 0.20R. Ilpm 3TOM, B HCCIeAyeMBIX palfoHaX B
OTAENBHOCTH, BO BTOPOIl MEPHOA, 10 CPAaBHEHHIO C IIEPBHIM
MIEpUOIOM,  YBEJIMYEHHWE  MHOTOJIETHUX  CPEIHETOJJOBBIX
Temreparyp coctaBwin Benndauabl 0,6 n 0.806.
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3akJloueHue

Kak mnoxa3piBaeT aHanu3 pe3yabTaTOB HCCIEIOBaHUMH,
yka3aHHbIe 3((EeKThl MOTeIUICHUsT HE CIEAYeT OTHOCHTH Ha
cuer roOanbHEIX eddexToB. OHHM, TIaBHBIM 00pasoMm,
00yCTIOBJICHBI HAIMYMEM JIOKAIBHBIX (DaKTOPOB, a MMEHHO
BO3ACUCTBHEM YpOAHUCTHYECKUX IMPOIECCOB.

Ecanm nmpumem K cBeleHMIO, YTO MPUBEICHHBIE PE3YJib-
TaThl HKCCIICJOBAaHUS TMOJYYCHBI HAa OCHOBE 00paboTKU
JOCTAaTOYHO OOJBIIOTO psiaa WHPOPMALMOHHOTO MaTephaia,
TO MOXXHO JIETKO YOEOUTHCS B MX BBICOKOW IOCTOBEPHOCTH.
A 3T0, B CBOIO Ouepellb, MO3BOJISIET YTBEPXKAATh, YTO B MPO-
necce ypOaHHM3alMu, B Pe3yJbTaTe PACIIUPCHUS TOPOICKHX
TPaHULl U KalUTAJIbHOW 3aCTPOMKHM NPUTOPOAHBIX PaillOHOB,
PEeXUM psAla HUX KIMMATHYECKHX XapaKTEPUCTHUK MEHSETCS
MOCTYTIATeNIFHO, MNPUONIKAACh K TOPOIACKAM MHUKPOKIIH-
MaTH4ecKuM ycnoBusM. Uro Juist ycioBuit TOwnmcu Bre-
pBBIC OBLIO OTMEYEeHO B pabotax [['yHus, 1985], a B mocie-
ICTBHM OBUIM TIATBEP)KICHBI W HCCICIOBAHUAMHU OPYTHUX
TPY3UHCKUX YYEHBIX.
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ABOUT THE BASIC QUESTIONS OF UNIFORMITY AND

RELIABILITY OF DATABASES OF EKO-METEOROLO-

GICAL MONITORING OF ENVIRONMENT. /Gunia G, Sva-

nidze Z/Transactions of the Institute of Hydrometeorology, Georgian

Tekhnical University. -2011. - 1.117. — pp. 118-121. - Russ.; Summ.

Georg.; Eng.; Russ.

Problem of climate change and technogenic loading of environment,

for today, not only scientific, but also an economic and political

problem. Errors admitted in dynamics of the specified phenomena

are capable to cause large economic accidents.

Research of this point in question demands performance of difficult

tool supervision and the analysis of the received data. The main task

of processing of the necessary information is reception of an average

index of homogeneous numbers of the given supervision.

So-as the specified data is considered in the form of set of casual

variables, in the form of such indicators expediently use of ordinary

statistical characteristics. So-as the specified data is considered in the

form of set of casual variables, in the kind of such indicators expe-

diently use of ordinary statistical characteristics.

For the successful decision of the above-stated questions, in work a

number of methodical approaches is worked, including:

- The concept of system of monitoring of factors of climate
change and environment ecology;

- Main principles of an estimation of reliability of numbers of the
data of monitoring;

- Formulas of calculation of integrated characteristics of investi-
gated processes are given,

which are entered for elimination of casual fluctuations and an ex-

ception of heterogeneity of an information material.

YK 551.5

OB OCHOBHBIX BOIIPOCAX OJHOPOJHOCTH H
HAJEXKHOCTHU BA3 JAHHBIX 35KO-METEOPOJIOI'HU-
YECKOI'O MOHUTOPHUHI'A MIPUPOJHOMN CPEIbI/Tysus
I'.C., Cranumze 3.C./C6. Tpymos Huctutyta I'mapoMereoposioruy,
Texunueckoro Yuusepcutera ['pysun. —2011. — 1.117. — c. 118-121.
— Pyc.; Pes. I'py3., Anr.,Pyc

IMpoGnema wW3MeHEHWs KJIMMaTa W TEXHOTEHHOH HArpy3KH
OKpY’KaroIlei cpenbl, Ha CeTOJHAIIHIN IeHb, HE TOJIFKO HayJIHAs!, HO
1 SKOHOMHYECKast ¥ MOJIUTHIECKast mpobiema.

OmmnbKK AOMyIIEeHHbIE B AHHAMHUKE YKa3aHHBIX SBJICHUI CIIOCOOHBI
BBI3BaTh KPYITHbIE SKOHOMHUUYECKUE KaTacTPO]BHI.

[TosTOMy, IporpaMMa MOHHUTOPHHIA KIMMAaTHYECKUX (HaKTOPOB, IO
CBOEMY Ha3HAUCHHUIO, MAOJDKHA MpeIyCMaTpHBaTh HaJIWYUe CeTH
CTaHIMI I 0a30BBIX U PETHOHAIBHBIX HAOIIOACHHUIHA.
HccnenoBanne naHHOTO BOmpoca TpeOyeT oOpaboTKM OOJBIIOro
KOJIMYeCTBa HeoOXomuMol WH(OpMamuu C IENbl0  IONydeHHS
CpeIHHX TO0Ka3aTelel OHOPOIHEIX PAIO0B JAHHBIX HAOIOACHHUI.
Jnst  ycremHOro pemeHus yKa3aHHBIX BOIPOCOB, B paboTe
npopaboTaH psiJ METOANYECKHX MOAXO0/I0B, B TOM YHCIIE:

KOHIICTIIIASL  CHCTEMBI KOMIUIEKCHOTO MOHHMTOPUHIa (haKTOpoB
W3MEHEHHs KIIMMaTa ¥ TeXHOT'CHHOM Harpy3Ky MPUPOJHON CpeIbl;
OCHOBHBIC MPHUHIMIIBI OLEHKHA HAISKHOCTH pPSIOB  JaHHBIX
MOHHUTOPHHTA.

-Kpome Toro mausl GpopmyIsl pacueTa HHTETPATbHBIX XapaKTEPHCTHK
HCCIIEAYEMBIX MPOILECCOB, KOTOPHIE BBEJICHBI U3 COOOpPaXKEHUs, UTO
OHH 0O0NamaloT HAWMEHBIIEH CKJIOHHOCTBIO K  CIyJaifHBIM
KOJIe0aHUAM M JaIOT BO3MOXHOCTb MCKIIIOUEHUS] HEOJHOPOIAHOCTU
MH()OPMAIIMOHHOTO MaTepuaa.

IIpu »TOM pe3ynbTaThl PacueTOB IOMYYEHHBIE C HMX ITOMOIIBIO
XapaKTePHU3YIOTCS BBICOKOH HaJIKHOCTBIO.
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I'yp6anos T.P.
Wucruryt 'eorpadum nm. akan. I'.A.AnueBa HanponansHoi
Axanemun Hayk Azepbaiimkana. r. baky
YIK 551. 4
O ITOJIO’KEHUHU 1 O3JOPOBJIEHUUN OKPYIKA-
IOLLEN CPEJIbI B ABEPBAMIKAHE

.OcnoXXHUBIINECS B3aUMOOTHOILECHHUS TIPUPOABI U 00IIe-
CTBAa CTaBAT Iepell MHOTUMHM HAyKaMH OKOJIOTUYECKHE 3a-
Jaun. OfHU CBSI3BIBAIOT IIPUYHHBI 3aTPS3HEHUS OKPYKalomei
cpelsl ¢ TeONOTMYeCKMMH IPOLECCAMH, Pa3BHTHUEM HOBBIX
TEXHOJIOTHH, YBEINYEHHEM KOJIMYECTBA NPOMBIIIICHHBIX WU
CEJIbCKOXO3SIICTBEHHBIX NPEANPHUATHN, APYTUe — MPUPOCTOM
HACEJICHNs, XUIIHNYECKON JKCITyaTalyueld IPUPOIHBIX pecy-
PCOB, B YCTapeBIIUX MPOU3BOJCTBAX U IP.

[IprunHBl MHOTMX HEONaronpuATHBIX M3MEHEHUH B
NPUPOJE HEeAOCTaTOYHO MOo3HaHBL. K npumMepy, cTpouTensCcTBO
U peanu3anys THIPOTEXHHYECKOTO COOPYKCHHMS Hapsmy C
MO3UTHUBHBIMHU pe3yJIbTaTaMU NPENOJHOCAT U HeraTUBHBIC. B
pe3ysbTaTe YCHIHMBAIOTCS CTHXHMHHBIE IIponecchl (00Bajbl,
OTIOJI3HM, CEJEeBbIE MOTOKM M T.JA.), HCTOLIAIOTCS Jieca,
KOPMOBBIE YTObsI U JIP. IPUPOAHBIC JTaHAMA]THI.

[Ipocuer 3akmodaeTcss B TPYAHOCTH MPOTHO3a M 00part-
HOW peaklWH TMPHUPOJHOM Cpelpl, B OTCYTCTBHHM HAy4dHO-
000CHOBaHHOMN OIIGHKH JIOITYCTHMOCTH BMELIATEILCTBA YEIO-
Beka. Okpyskarommas cpefa 4yBCTBHUTEIbHAas U MHOTOKOMIIO-
HEHTHas IIeJIOCTHas cucTteMa. l3MeHeHue OJHOTO0 KOMIIO-
HEHTa MPUBOAMUT K U3MEHEHHUIO Apyroro. B Hactosdmee Bpems
HACTOJIPKO HapylICHO 3KOJIOTHYEeCKOe pPaBHOBECHE, YTO IMpPHU-
POJHBIE KOMIIOHEHTHI C TPYJOM IOAJAIOTCA CaMOOYHIIICHHUIO
1 0310poBIeHUIO [3].

C 9KOJIOTMYECKOM TOUYKHM 3pEHHsS M COCTOSIHHS OKpYy-
JKaroIIeH cpelbl HeOIaromoryyHsle pailoHsl A3epOaiikaHa:
1. AmmepoHCKu# pailoH, paliloH cocpeloTo4eHus Hedre- u
ra3ono0prdn, WX 00paboTKa, XUMHYECKas! ITPOMBIIUICH-
HOCTb, BKJItouas ropoga baky u CymraibIT;

Axsatopus Kacnus;
3. bacceiin Kypbl — yMeHblleHHE 3amacoB phIObI, 3arpsi3-

HEHHME BOJBl, YMCHBIICHHE TYTailHBIX JIECOB M JIECHBIX

MacCHBOB;

>

4. PaiioHBI XJIONTKOBOJICTBA — IPHUMEHEHHE B OOJIBIINX J103aX
XUMHYECKHX ¥ MUHEPAJIBHBIX YI00pEeHNUH;
5. Tsnamxa, I[HupBan, MuHrgueBup W Jp. Topojga -—

3arpsi3HEHNE aTMOC(EPHL;

6. 3amamHble paifoHBI PECITYOIMKH, OKa3aBIIUECS TOM BIIH-
STHAEM 3arpsi3HCHHBIX PEK, MPOTEKAIOUINX C TEPPUTOPUU
ApmeHuy;

7. Tspkenoe HKOJIOTUYECKOe COCTOSIHUE TEPPUTOPHNA MPOXKH-
BaHMs1 OCKEHIIEB M BBIHYXK/ICHHBIX [IEPECEIICHIICB;

8. Emie Oosnee ycyryOHBIICECS DKOJOTHYECKOE COCTOSIHHE
OKKYNIHPOBAaHHBIX ApMeHHeH azepOailKaHCKUX Teppu-
TOpHil — 00pa30BaHNE TEXHOTEHHBIX JaHAMA(PTOB.
DKoJIoTHIECKOe MmoiokeHne AzepOaiimkana Bceraa Obu10

HanpspKeHHBIM. B omiimune ot Apmennu u ['py3un, Ha Hameil

TEPPUTOPUU OBLTH COCPEIOTOUYCHBI 3HAYUTEIBHBIC MPOH3BO-

JICTBEHHBIC MOIIHOCTH (0COOCHHO B HedTemoOBIBarOIIeH

HE(PTEXMMHYCCKOH OTPACsIX MPOMBIIIICHHOCTH, a TaKKe

arponpOMBIIIIEHHOM CEKTOpE), KOTOpble OEecCIomagHO 3KC-

IUTyaTUPOBAIINCH JIECATHIIETUSIME 0e3 Kakoro-inmbo cobiro-

JICHHS SKOJOTHICCKUX HOPM W MPABIII OXPaHBI OKPYKaIOIIen

cpensl. B pesynprate, B Hactosmiee Bpems Ooiee 50% tep-

PUTOPUHU CTPaHBI MOABEPKEHO 3PO3WH M 3aCOJCHHIO, 00BEM

€XETOJIHBIX BBIOPOCOB B aTMocdepy coctaBuia mopsaka 800

TBIC. T TOJBKO B baky (mpenenbHO AOMYyCTHMBIE HOPMBI 3ar-
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PSA3HEHWs BO3AyXa MPEBBINICHBI 37¢Ch B S5 pa3), a o0beM
CTOYHBIX BOJI, ©KETOJJHO cOpackiBaeMbIX B Kacnmiickoe Mope,
noctur 12 mapn. m3 [5].

3arpsizHeHHEe HeTenpOoayKTaMu MPOMCXOAUT Ha AOIie-
poHe M B Ipyrux He(Ten00bIBAONIMX paiioHaX. MakcuMalib-
HOE 3arps3HEHHE YCTAHOBJIEHO Ha TEPPUTOPHUSIX PACIHOJIO-
XKeHUsI pon3BoACTB «CannaHHeDT», «A3N30€KOBHEDTHY H
«CwuazanaedTh». Ha TeppuTopusax pasMemeHus mpon3BOCTB
[BETHOH MeTauTyprud (B OCHOBHOM AIIOMHHHEBOTO 3aBOAA)
moyBa 3arps3HeHa ¢TopucTeMU coennHeHmAMH (I'sHmKA,
CywmraiterT) [7].

OcHOBHBIE OOBEKTHI, 3arps3HAIOMNE atMocdepy — mpo-
MBIIIUIEHHOCTD, TPAHCIIOPT, YHepreTuka. EskerogHo oOBEKTHI
MIPOMBIIIICHHOCTH BHIOpAchIBalOT B aTMochepy 6onee 100 T.
MBIIH, a30Ta, KOIOTH, XJI0pa U Ap. 3arps3HAIONINE XUMUYec-
KUe coeluHeHMs. SIIoBUTHIE BBIOPOCHI B aTMOc(epy COCTaB-
nstoT 6onee 60% B baky, 5% - Cywmraiibite u lllupBane u 2%
- MunrsgeBupe. VCTOYHMKOM SAOBUTBIX A30THBIX COEAM-
HEHUH SABJSIETCS aBTOMOOWIBHBINA TPAHCIIOPT. DTOT SAOBUTHII
ra3 B BHJC JbIMa CIIOCOOCTBYET YBEITHUCHHUIO TaKMX OOe3Hen
KaK pak, CepACYHOCOCYIUCTEIX OOJIe3HEH, BPOKICHHBIX OO0JIb-
HeIX netei. B 90-x romax XX Beka KOIMYECTBO aBTOMOOH-
JTBHBIX BBEIOPOCOB MO pecrybOimke coctaBimsuia 350 TeIC. T.
Hambonee HampspKeHHOE TONOKEHHE XapaKTEPHO U TaKHX
KPYIHBIX TOpPOJOB pecrnyOnuky, kak baky u Cywmraisir,
KOTOpPbIE UMEIOT MHOT'OYHCIICHHBIH aBTOMapK.

Bonee 75% Boanoro Oamanca Kypsl dopmupyercs 3a
npenenamMu AsepOaiifkaHa U ero 3K0JIOTHYECKOE COCTOSIHHE B
3HAYUTEIbHOM CTETIEHH 3aBUCUT OT [ py3un © ApMeHHH.

CuibHYI0 aHTPONOTEHHYI0 HAarpy3Ky HCIBITBIBAeT pP.
Kypa, xotopas 3arpssHsieTcst Ha Teppuropuu [pysunm (TOu-
mucH, PycraBu) n AsepOaiimkana (I'sHmka, MuHrs9eBup) B
OCHOBHOM TIPOHM3BOACTBAMH XHMHUUYECKOW W METaJUTyprhyec-
KOH IPOMBIIUICHHOCTH. TOJBKO W3 KPYIHBIX TOpoaoB [ py3un
B Kypy exxerogno mocrtymaer 3 mupa. M> MPOMBIIUICHHBIX U
OBITOBBIX OTXOAOB. [lo HEKOTOpPBIM pacdeTaM M3 OO0IIEro
obbema B 550 MuH. M® CTOYHBIX BOJ, COpachIBaeMBIX €xe-
ronno B Kypy u Apa3, mo meHbmeid mepe 350 muH. M?
HNPUXOAUTCS HA AOII0 APMEHHUH.

Ha teppurtopuu AzepOaiimxkana, k mpumepy, Kypa 3ar-
pA3HsieTcs cBouM NpuTokoM I'omrapuaii, KOTOpBI B CBOIO
ouepeqb 3arps3HEH CTOYHBIMH BOJAMH IPOHM3BOJCTBEHHBIX
npeanpustuil Jamkecana. bonee Toro, Kypa 3arpsizusiercs
TaKXKe CBOMM MPUTOKOM pP. Apa3, OCHOBHBIM HCTOYHHKOM
3arpsA3HEHUs] JUId KOTOPOro SIBISIIOTCA 3arpsi3HEHHBIE Ha
TEpPUTOpPUN APMEHHHM NPOMBINIICHHBIMH OTXOJAaMH DPEKH
Oxuyuaii u Paznan.

[paserit nputok Kypsr — p. Arcradauaif, 6acceiiH Ko-
TOpPOM HaxOAMTCS Ha TEPPUTOPUU APMEHUM, 3arps3HEH
XAMHWYECKUMH KpPacHTEIsIMH, (DEHOJIOM W 1p. BPEIHBIMU
BEIIECTBAMH, MOMAMAIONIIMH CIOAa CO CTOYHBIMH BOJAaMHU
(6omnee 1 muH. M* B Tox) ToponoB WmxkeBaH, [umvxad u Jp.
Haubonee omacHBI ¢ HKOJOTHYECKOW TOUKM 3PEHUS 3arpsi3-
HUTEIb — KPYMHEHIIUH MeIHO-MOJIHOACHOBBI KOMOWHAT
roposa AunaBepaM, OTXOABI KOTOPOro, cOpachiBaeMble B
npyroii nputok Kypsr (p. Jlebem), UMEIOT B CBOEM COCTaBe
BEILECTBa, KOTOphle He pacmajgatorcs u 3a 1000 ner. B
Arcraauae ObuIM OOHApY)XEHBI TakKHe SJIOBUTHIE COEIU-
HEeHHS, KOTOphIE B TPUPOJE B ECTECTBEHHOM BHJE HE
BCTpEYArOTCsA. MOXKHO MPEANOI0KHUTE, YTO B TTOCIETHIE TOIBI
B ApMEHHH OpPTaHM30BaHO KAaKOE-TO BOCHHOE IMPOM3BOJICTBO
CHCIMANBHOTO Ha3HA4YeHHs, TaK KakKk B OTXojAax, cOpa-
CBIBa€MBIX B 3TOT HPUTOK Kypel, MPUCYTCTBYeT aMMHaK WU
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nuaHuabl. Eme oauH MeaHOo-MOJIMOICHOBBIM KOMOWHAT Ap-
mennu (Kadan-Kamxapanckuil) «cHaOxaeT» Hac TOKCHYHBI-
MU BeIlleCTBaMHM, KOTopble momanaroT B Kypy B Mecte ee
cnusiaus ¢ Apaszom (y rop. Cabupaban). 3mech ke, B CEICHUN
Tanein Cabupabanckoro paiioHa, kak pa3 u OepeT Havaio
Kypunckuit BononpoBo, o0ecrieunBarofi MUTheBOH BOIOH
noutu Bech AzepOaimkan [5].

PagmannonHas Ge3omacHOCTh A3epOaiikaHa Tak Ke He
MOXET OBITh rapaHTHPOBAHA TTOJHOCTBHIO N3-3a HKCIITyaTalln
poccuiickoii pagmonokaruonHoi crannuu (PJIC) B c. Cyn-
tagHyxa [‘abammHCKOTO paiioHa AsepOaifkaHa W Ha Tep-
putopun ApMeHun MenamMopcKoil aTOMHOM 3JIEKTPOCTAHLIMU
(ADQ).

[o crenenu 3arps3HeHHs TPOMBINIICHHBIMH BBIOpOCAMHU
HeTe100BIBaIONINX U I'a30100bIBAIOIINX ITPOU3BOACTB BhIJE-
asietcst  azepOaiipkaHckuilt cexktop akBatopun Kacnus. B
CBSI3M C 9TMM NpHOpexHbIe 30HBI bakuHckoit OyxThl 1 CyMm-
raifpITa NpeBpaTHIUCh B HKOJIOTHUECKHU ONAcCHYI0 30HY. Takas
AQHTPOIIOTEHHAsl Harpys3ka IpHBeJia K pPE3KOMY YXY/IICHUIO
3KoJioruueckoro cocrosinusg Kacrus [6].

C magamom Haropro-Kapabaxckoro KoH(IHKTa 3KOJO-
THYecKasi CUTYyaIus CTajla HeMPEPBIBHO yXYALIAThCS U ceiyac
JOCTHTNIAa CTaAWH, KOTOPYI0 MOXKHO Ha3BaTh KaTacTpo-
¢udeckoil. bBompmias dYacTh OKKYNMHUPOBaHHOW ApMeHHEH
Tepputopur AsepbaiimkaHckoil PecnyOnukM, BbIIEpKHBaeT
OueHb CHJBHYIO TEXHOT€HHYI0 Harpy3ky. Hapymaercs
CTPYKTypa TIOYB, BBDKHIalOTCS IIOJsS, PacTUTEIBHOCTS,
HAHOCHTCS OIPOMHBIH yiep6 npupoae Kapabdaxa.

Arpeccuss ApMeHUM HaHecTIa OTPOMHBIN yiiepd mpupoe
AsepOaiikana. YHUUTOKEHBI 2 TOCYJAPCTBCHHBIX 3arOBE/I-
HUKa W 4 3akasHuka, 280 TeIc. Ta Jeca (Oonee 20% ieco-
MOKPHITEIX IUIOMaAEH), peaKHe W CrHenu(puIecKue BHJIBI
¢roper u  ¢dayHel. HMpmer BBIpyOKa YHUKaXbHOH pOIIH
BOCTOYHOTO IutaTaHa (unHapa) B bscuruaiickoit nommHe.
MarepuanbHblii  yniepO, HAaHECEHHBIH JIECCHOMY W OXOTHH-
YbeMy XO035HcTBY AsepOaiiikaHa, OLICHHBAETCS B CyMMYy 00-
nee 1 mupa. mommapoB CIIIA. Maet BapBapckas KcCIuTyaTa-
U] ¥ Pa30pPEHHE MUHEPAIBHBIX PECYpCOB HAa OKKYNHPOBAH-
HBIX TeppuTopusx. llojesHple HCKoNaeMble 3aXBadCHHBIX
paiioHOB, TO0OBIBaeMbIe Ha 2 30JOTOHOCHBIX, 4 PTYTHBIX, 2
XPOMUTHBIX, | CBHUHIIOBO-ITMHKOBOM, | MemHOM u 1 cypbMsi-
HOM MECTOPOXIEHHUSIX BBIBO3SITCI Ha 0O0OTraTUTENbHBIC
npennpusaTis ApMEHUH. ApMEHHS 3aKIIOYMIa JOTOBOp C
OJTHOM M3 KaHAJCKMX KOMIIAHMH O COBMECTHOW pa3palboTke
CeronmHcKOro  (30/ICKOT0)  MECTOPOXK/ICHHMSI  30JI0Ta B
okkynupoBaHHOM Kenbbamkxapckom paiione AsepOaiimkaHa.
ApMEHHSI pacCUUTBHIBAET HOOBIBATH HA 3TOM MECTOPOKACHHU
1o 13 tonH 30m0Ta B roA. C OKKYIHPOBaHHBIX TEPPUTOPHI
AzepOaiiikaHa BBIBO3UTCS HECKOJBKO JECSITKOB MIJUIHOHOB
OYTBUIOK IPUPOJAHON MUHEPAIEHON BOJIBI «VICTHCY» U IPYTHX
HCTOYHHUKOB.

C 1988 roma [0 CeromHAIIHUX JHEH pa3pymeHs!
9KOCHUCTEMBI 1EJIOro perwoHa. Takue (akTbl HEO0OXOAMMO
OLICHUBAaTh KAaK BOEHHAas TEO0YKOJIOTHYECKass arpeccus
ApMeHHMH TIpOTHB Hame# pecnyOnuku. [losBisiomuecs Ha
MOBEPXHOCTU 3E€MJIM B pE3ynbTaTe MABIKEHHs TSDKEIOH
BOGHHOM TEXHUKH OOpO3/bl, B OCOOEHHOCTH T'yCEHHYHOU
TEXHHKH, BBITYIIEHHbIE MHOI'OUNCIICHHBIE CHAPSI/IbI, YCTaHOB-
JICHHbIE MUHBI, COOPYXXCHHUS OKOIIOB, OJMHAaxel Habio-
JaTeNIbHBIX MYHKTOB M Jp. HAHOCHIIM U MIPOJOJDKAIOT IO CEH
JICHb HAHOCUTH OTPOMHBIH yIIEpO MOYBEHHO-PACTUTEIBHOMY
MMOKPOBY OKKYIIUPOBAHHBIX Teppuropuii [1,2,4].
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Menamopckas ADC mocTpoeHa B CEHCMOOTIACHOM paii-
OHE B pacyeTe Ha CeMH OaUIbHYIO CEHCMHUYECKYIO YCTOii-
ynBocTh. [lo manHeIM crnenumanuctoB Muctutyra I'eonorun
HAH Aszepb6aiimxanckoii PecriyOiauku 3TOT paifoH HaxoxuTcs
B 30HE JeBATUOAIILHOM akTHBHOCTH. OueBuaHo, uTo ADC He
BBIJIEP)KUT 3eMIIETPsICEHUsI CHIIOH §8-10 OaisioB, aHaJIOTMYHOTO
CrnurakckoMmy, u TeppuTopus AszepOaiikana IIomaabio Iop-
snka 150 kM? OKaxeTcs 1Mo YyTpo30i dpe3BhIUaiiHO OITacHOTO
pPagMOaKTUBHOTO  3arps3HEHHA. JTO IepBasi M OCHOBHAS
MpUYMHA TPEBOTH HE TONBKO AszepOaiimkaHa, HO M APYTHX
rpaHIYaInuX ¢ ApMEHHEH CTpaH, COCTABISIIOMINX IIEJBIH pe-
THOH ¢ HaceneHueM Oomee 20 miH. YenmoBek. EBpocoro3 Heo-
THOKPATHO TMONHUMANl BOMPOC O 3akpeITHH 3T0i ADC,
apryMEHTHpPYs TE€M, Y4TO JaHHBIH O00BEKT cTaporo obpasua u
MIpeACTaBIsIeT COOOH Cephe3HyI0 yrpo3y Uit 0e30IacHOCTH
JoJieil U OKpyxKatrouieu cpeast [5].

Hrak, ApMmeHus BeIeT He TOJBLKO 0OEBBIE ONepaliu Mpo-
THUB A3zepOaii/pkaHa, HO U OCYLIECTBISIET HACTOSIIYIO «3IKO-
JIOTUYECKYI0 BOMHY» C HapylIeHHEM BCEX OOILECTPHHATHIX
HOPM MEXIyHapomHoro mpaBa. «BoifHa mo cytu cBoei
MOJPBIBACT YCTOWYIMBOE Pa3BUTHE, — TOBOPUTCS B M3BECTHOH
nexmapanua  OOH  (Puo-ge-2Kaneiipo,1992), — mo stomy
rOCyAapcTBa JOJDKHBI yBakaTh MEXKIyHapOJHOE IIpaBo,
obecrieunBarolIee 3alluTy OKPYKAaIoIIeH cpeabl B TEPHON
BOOPYKECHHBIX KOHQIIMKTOBY». K cokaneHHio, 3TOT aclekT
npobyiemMbl ¢ camoro Havyana HaropHo-KapaGaxckoro koHg-
JWKTa HA Pa3y HE CTaBWiIcs M He oOcyxnaincs Hu B MI
OBCE, uu B OOH, uu B CoBere rnaB rocyaapcts CHI', Hu B
JpPYTUX aBTOPUTETHBIX MEXIYHAPOAHBIX OpraHU3alUsX.

AzepbaiimkaH, pacroyIOKEHHBI Ha CTHIKE JABYX KOHTH-
HEHTOB, UMEET CYXOIyTHble rpaHullbl ¢ Poccueit, I'py3uei,
Apmenueit, Typuueit u Upanom, a Takke MOPCKUE TPaHUIIBI C
yeTbIpbMs [Ipukactmiickumu rocynapcrsamu (Pocens, Kazax-
craH, Typkmenucran u Hpan). DT0 00yclaBImBaeT ero
aKTMBHOE Y4YacTHE pEIICHHH TIJI00AIBHBIX M PErHOHAIBHBIX
po0IIeM, OCHOBHBIMH U3 KOTOPBIX SBJISIOTCS:

1. TloBeimeHHne YypOBHS U 3arpsi3HEHHOCTh Kacmmiickoro
MOpS. M CBA3aHHBIE C 3THUM pa3pyIIeHHs] MOPCKUX H
MPUOPEKHBIX CUCTEM;

2. Tpancrpanu4yHoe 3arpsisHeHue OacceiiHa pexu Kypa u
paIMoHaIbHOE HCIIOJIB30BAHNE €TO MPUPOAHBIX PECYPCOB;

3. CoxpaHeHHE ¥ YCTOWYHBOE HCIOJIH30BAHUE OHOJIOTH-
YecKoro pazHooOpasns;

4. VI3MeHeHMe KinMMara W 3allldTa O30HOBOTO CIJIOS aTMOC-
Gbepsl.

Aszepbaiimxanckas Pecriyonuka B 1999 rony patudum-
poBaina KOHBEeHIMIO «OLEHKa BO3AECHCTBHS HA OKPY>KAIOLIYIO
cpeny» B T. Ocno, B ®unnsaann. HeobxomumMocTs mpucoeu-
HeHUs AsepOaiimkxana k manHod KonBeHmum Oputa o0yc-
JIOBJICHa OCBOCHHMEM HOBBIX MECTOPOXIECHHH YTIIEBOJOPOIOB
B azepbaimkaHCKOM cekrtope Kacmus, CTpOHUTETHCTBOM
TpybomnpoBooB baky-Cyrca u pekoHCTpyKIHei TpyOonpoBo-
na baxy-HoBopoccuiick m ApyrUMH CTPOWTENBHBIMUH 00Be-
KTaMHM, KOTOPbIe BO3MOKHO MOTJIM ObI IMETh TPAHCIPAaHUYHOE
Bo3elicTBue. KoHBeHIMsA co3fana MpaBOBYIO OCHOBY OCY-
mectBiaeHuss OLEHKU BO3ACUCTBHS Ha OKPYKAIOIIYH0 Cpely B
TPaHCTPAaHUYHOM KOHTEKCTe. A 1o 3toro, B 1998 romy pa-
tudumposana Opxycckyto Konsenuunio B /lannu HapasHe ¢
25 rocyaapcTBaMu.

VYdpexeHns, BOBJICUYECHHBIE B MEXIYHAPOAHOE COTPY-
JIHUYECTBO IO OKpYyXaroule cpeae 3To — ['ocyaapcTBeHHBII
KomuteT mo MexyHapoJHOMY COTpYAHHYECTBY, [ 'ocymapc-
TBeHHBIH Komurer DKOIOrMH M KOHTPOJIS NPHPOAOINOIb-
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30BaHUA B paMKaxX MMHHCTEPCTBA HKOJIOTMHM M HPHUPOAHBIX
pecypcoB. Cnenys Benckoit KonBenuuu mno 3akonam [lo-
roBopoB, Aszepbaiimxan B 1995 r. mpunsn 3akoH o «llo-
JITMCAaHUHM MEXIYyHapOJHBIX TOTOBOPOB, MpaBHIaX HX pea-
nu3anmy ¥ mukeupanuny. ComectHo ¢ MB® Asepbaiimxan
MpoBe psij AesrenbHocTell: «HanoHanbHbIN M1aH nelcTBus
Uit asepOaikanckoro cexropa Kacmmsi», «Co3nanue
NPYIOB ISl pa3BeneHHs pbid», «OUHIIeHHe TEeppUTOPHH,
3arpsA3HEHHBIX  PTYTBIO M CO3JaHME TMOJUIOHA Ui
3aXOpPOHEHHS TOKCHYHBIX OTXOMIOBY, «OUHIIeHNE TepPUTOPHIA
AOIIEpOHCKOTO  IMOJyOCTPOBA, 3arpsA3HEHHBIX  HE(PTHION,
«YmpaBieHHe OKpyXamomeil cpenoit (yCHWJIEHHE CHCTEMBI
YOpPAaBJIECHUSI HKOJIOTHEH, CO3JaHHE CHUCTEMBbl YIIPaBJIECHHUS
OTACHBIMH OTXOJaMH), CO3[IaHKEe HAIMOHATBHBIX MapKoB» [6].

Jnist mocTHXKEHUs! TOJI0KUTEILHBIX PE3YNbTaToB B cdepe
03JI0POBJICHUs OKPY>KalOLIEH Cpenbl, COCTABIIAIONIEH OCHOBY
HAIlIe SKOJOTHYECKOH MOJUTHKH, HEOOXOIUMO UMETh CHIIb-
HYI0 3aKOHOJATeJbHYI0 0a3y, OTBEYAIOUIYI0 COBPEMEHHBIM
TpeboBaHusAM. Tak, ¢ 1eNbl0 OXpaHbl OKPYXKAIOLIEH Cpeabl U
YCHIICHHSI CHCTEMBI KOHTPOJIS HaJ| Hel, B Hallel pecmyOimke
TOPUHAT PAI BaXKHBIX 3aKOHOB, OTBEYAMOIINX TPEOOBAHUSIM
EBpomnelickoro 3akoHOJATeNbCTBA, TOATOTOBIEHBI U YTBEPXK-
JIeHbl HOPMATUBHO-TIPABOBBIE JJOKYMEHTBI.

[Ipussatie 3axkoHOB 00 OxpaHe OKpyXKaromed cpensl,
DKOJIOTHYECKO 0e30macHOCTH, PagualinoHHoi Oe3o0macHo-
ctH, [Ipou3BOACTBEHHBIX M OBITOBBIX OTXOAaX, Mmupe xKHu-
BOTHBIX, ['mapomeTeoposorudeckoil aesrenbHocTH, Crerua-
JBHO OXpaHSIEMBIX TEPPUTOPHUAX NpHpojsl, OXpaHe aTMOC-
(epHOTO BO3/AYXA U JIP., HAPSLY C CO3IAHUEM OIpPECICHHON
3aKOHOJATeNIbHON 0a3pl, Aadl BO3MOXKHOCTH IPOBEACHUIO
pedopM ¢ IeTbI0 YCOBEPIICHCTBOBAHUS CHCTEMBI TOCyAapc-
TBEHHOTO YympasiieHus. [IpomoiskeHueM mep, OCyLIecTBIIse-
MBIX B 3TOM HampaBJ€HHM, CTaJO co3JaHue ykazoM Ilpe-
suneHTa AsepOaiimkanckoir Pecyomuku ot 2001 roga Mu-
HucTepcTBa Jkojoruu u [Ipupoausix pecypcos. B pesynbrare
CO3/IaHMs TaKOW CTPYKTYpHl OBUT IIOJIOKEH KOHeN ayo0-
JIMPOBAHUIO pabOTHI B CHCTEME OXpaHBI OKPY’KAIOIIeH Cpesbl,
CO3/1aHBl OJAroNpHUATHBIE YCJIOBHS JIS YHPABJICHUS OKpPY-
JKalouled cpensl M MPHUPOJAHBIX OOraTcTB M3  €OUHOTO
TOCYJapCTBEHHOT'O OpraHa.

OmHuM U3 BaXXKHEUIMX MyTeH JOCTHKEHHS O30POB-
JICHHUs OKPY’KaIOIIeH Cpensl ABISETCA NMpHUCOeTUHEHHEe A3ep-
OaiipkaHa K MEXIYHapOJHBIM KOHBCHIHUSM W BBIOJIHCHHE
00s13aTeNECTB, BRHITEKAOIUX W3 HHUX. Hama crpana mpucoe-
JuHWIach K 18 KoHBeHIMsIM, B TOM uucie K KoHBeHIUH O
OuonornyeckoM pasHooOpasuy, KoHBeHIMM OXpaHBl U
UCTOJIb30BaHUsI BOAHBIX TEUCHHUH, MPOXOASIUX Uepe3
rpanuiy, Konsennnu 06 oxpane mpupoaHoii cpeast EBporsr,
bazennckoii KondepeHmnn o mepeBo3ke BpEAHBIX OTXOIOB
yepe3 TpaHMIBI U UX 00e3BpeknBaHNM, KOHBEHINH OIIEHKU
OKpY’KaloIIel cpeibl B MEXXTPAHUIHOM KOHTEKCTE.

J1s ocyIIecTBIEHHUST SKOJIOTUYECKON TOJIMTHKH CTPAHBI
TpeOyeTcsl TOATOTOBKA M OCYIIECTBICHHE COOTBETCTBYIOIINX
HAI[MOHAJILHBIX MporpamMM. B cBs3U ¢ 3TUM, pacnopsKeHUEM
[Ipesnnenra AsepbOaiixanckoid PecryOmuku, B 2003 romy
Obuta yTBepkaeHa HammonanpHas [Iporpamma «O commanb-
HO-’KOHOMHMYECKOM Pa3BUTHU C YCTOHUMBOW IKOIOTMYECKON
MOCTaHOBKOM», MOJArOTOBJIEHHAS MUHHCTEPCTBOM DKOJOTUHU
u Ilpupogssix pecypcoB. Ota Hanumonansnas IIporpamma,
KaK Hepas3JeibHas 4YacTh CTPAaTETHd OOIIEro pa3sBUTHA TO-
cynmapcTBa, pa3paboTaHa M HaleJieHa Ha oOecriedeHue yc-
TOMYMBOCTH B MCIOJIb30BAHUM UEIOBEYECKUX M IKOHOMHU-
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YECKUX PECYpPCOB B IIENAX 3AIMUTH MHTEPECOB HBIHEHIHUX H

OyIyIIUX MMOKOJICHHUH.

Hcnonb3oBanue oroii IIporpamMmbl HampaBiaeHO Ha
OXpaHy Ha HallHOHAJIBHOM, PETHOHAIBHOM M MEXyHAPOIHOM
YPOBHSX MPUPOAHBIX PECYPCOB IIyTEM YCHICHHS KOOp-
JUHAIMU JISSITEIbHOCTH B OOJIACTH OXpaHbl OKpY’KaromeH
cpenbl, TpPHUMEHEHHE HaydYHO OOOCHOBAHHBIX HPUHIMUIIOB
pa3BUTHS, NPOYHOCTH B HCIOIB30BAHUN SKOHOMHUYECKHX
pecypcoB. /[l ycnmemHoro mnpeTBOPEHUsT B JKU3Hb ATOU
[TporpamMMbl OHMM W3 Ba)XKHBIX YCIOBHH SIBIISIETCS] YCHIICHHE
KOOPJMHAIMNA HEOOXOANMBIX TOCYIAPCTBEHHBIX CTPYKTYp H
HEIIPaBUTEJIbCTBEHHBIX opranu3auuil. Hanmonansnas Ilpor-
paMMa OXBAaTBHIBAECT CHCTEMY MEPOIPUSATUH AT peIICHHS
CYIIECTBYIOIUX MpodiieM A3zepOaiimkanckoi Pecyomuku Ha
nepBuaHOM 3tane B 2003-2010 rr. [8]

Jns  mpoBeieHHs JONTOCPOYHBIX  (yHAaMEHTAIBHBIX
UCCIICIOBAaHUN C IIETIbI0 YPaBHOBEIIHMBAHUS 3KOJIOTHYECKOTO
OaraHca HEOOXOAMMO TPUBIIEYb INMHUPOKHUH KpPyr HAy4YHBIX
JUCUUIUIMH, 9TO TpeOyeT SKOJIOTH3aluM HaydHbIX padoT. B
9THX HCCIICAOBAHMAX BEIyIas pojb JOJDKHA MPUHAIIKATH
reorpa¢uy, Tak KaK OHA, ONHMPAsCh Ha yXKE DPa3BUTYIO CH-
CTEMY CBOUX TOJpA3ACICHUH, Ooyiee APYrux HaykK MOJITrO-
TOBJIEHA K HUM, 00J1aiacT OONbIIoi HaydHOH HH(pOpMAIE o
TIPUPOAHOM cpefie U ee pecypeax. [3]

C uenbio 030POBJICHUS OKpYXalollei cpenbl B A3zep-
OaifjkaHe HaMH TIpeJyIaraeTcs:

1. TIpoBoauTb pPErysspHBIA MEXIyHapOIHBI MOHUTOPHHI
3a HKOJIOTHUecKoi oocTanoBkoi B HaropHom Kapabaxe n
OKPY’KaIOIIHUX €r0 OKKYIHUPOBAHHBIX pailoHax;

2. OpraHu3oBaTh CO CTOPOHBI A3epOaiiikaHa PeryysipHbIIA
A3POKOCMHUYECKHI 3KOJIOTMYecKnii MOHUTOpHHT B Ha-
ropHoM Kapabaxe 1 OKpy>aroluX ero OKKYITHPOBAaHHBIX
paiionax;

3. Cozmarp sxonormueckuit 'MC OKKYMUpPOBaHHBIX Tep-

putopuii, npu 3ToM MWHPOKO ucnoiab3dys ['MC-texHo-

JIOTUH U 3apyOEKHBIN OMBIT;

JlobuThcs uepe3 MeXIyHapOoIHbIE OpTaHM3ALUN U MHU-

POBYIO 00IIECTBEHHOCTH 3aKpbITHA Menamopckoit ADC;

5. 3Baxmounts noroBop ¢ Poccueit o mgucnmokanmu ["abain-
unckoii PJIC;

6. JloCTMUTHYTH COTJIAILIEHHUS C COTIPEEIbHBIMU CTpaHaMU (1
Ha CyIle, U Ha MOpE) O COBMECTHOM pelIeHUH 0e30Tia-
raTeNIbHBIX MEXPETHOHAIBHBIX 3KOJIOTHYECKHUX IPOoOiIeM
(B wactHocTH, TpodeM p. Kypa u akBaropuu Kacrus);

7. CocraBUTh KPYNHOMACIITAOHYIO SKOJOTMYECKYIO KapTy
Aszepbaiijkana pa3HOil TEMaTHKH.
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300L 0bLBoBy@Agol IOMmIsms 3O gdymo -2011-3.117-y5. 122-
125- @gb,; G9b. Jodm., obyaen., Gyb.
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On the State and Inprovement of Environmental Conditions in
Azerbaijan./T.Gurbanov/ Transactions of the Institute of Hydro-
meteorology, Georgian Tekhnical University. -2011. - 1.117. — pp.
122-125. - .; Russ.; Summ. Georg.; Eng.; Russ.

Azerbaijan is situated at the crossroads of two continents, which
leads to his active participation in global and regional environmental
issues. Country has acceded to eighteen international conventions for
the protection of the environment. Strong anthropogenic load feels
the Kura River, which ecological condition greatly depends on Geor-
gia and Armenia. Anthropogenic pressures led to a sharp deteriora-
tion of the ecological state of the Azerbaijani sector of the Caspian
Sea. Armenian aggression causes great damage to the nature of
Azerbaijan. For the purpose of improvement of the environment is
necessary to attract a wide range of scientific disciplines, and here
the leading role must belong to geography.

YK 551.4

O TIIOJIOXXEHMM M O3JOPOBJIEHUM  OKPYXKAIOLIEM
CPEJIbl B A3EPBAWJIKAHE./'yp6aos T.P./ C6. Tpymos
Wucturyra I'mapomereoponorun, TeXHHYECKOTO YHHBEPCUTETA
I'py3un. —2011. — 1.117. — c. 122-125. — Pyc .; Pes. I'py3., Anr.,Pyc.
Aszep0aiipkaH paclofioXXeH Ha CTbIKE JBYX KOHTHHEHTOB, YTO
00yCIaBiIMBaeT €ro aKTHBHOE ydYacTHe B PEIICHHH TJIOOAIbHBIX U
PETHOHAIBHBIX YKOJIOTHIECKHUX MpobieM. CTpaHa IpHUCOEUHIIACH K
BOCEMHAJIATH  MEXKAYHAPOJHBIM  KOHBEHIMSAM 10  OXpaHe
okpyxaromelt  cpexpl. CHIBHYIO — aHTPOIOTE€HHYIO — HAarpysKy
UCIBITBIBaCT peka Kypa, 3KoIormyeckoe COCTOSHUE KOTOPOH
3HAYUTENIBHO 3aBUCUT OT [py3um um ApMeHMH. AHTPONOTIEeHHas

Harpyska TMpHBella K pPE3KOMY YXYIIICHUIO HSKOJIOTHYECKOTO
cocTossHUs ~ AsepOaiikaHckoro cekTopa akBatopuu Kacrwms.
Arpeccust ApMEHHMH HAaHOCHT OTPOMHBI  ymepO Ipupoje

Aszepbaiimpkana. C 1enbi0 030pPOBJICHUS OKpY’Kafomed MpHpoaHOit
cpensl HeoOXOUMO MPUBIICYD IMUPOKUI KPYTr HAYYHBIX JUCIHILINH,
M 3/1eCh BeAyIas poiib JOJDKHA IPHHAUISKATh reorpaduu.
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Population of the Earth as a Determinant of Global Environ-
mental Problems /G.Meladze, N.Elizbarashvili /Transactions of the
Institute of Hydrometeorology, Georgian Tekhnical University. -
2011. - 7.117.— pp.125-128. - .;Geo .; Summ. Geo.; Eng.; Russ.
Changes in the size of growth and distribution of human populations have a
broad impact on the environment and on development prospects.

Global population has tripled over the past 70 years and water use
has increased six times. Worldwide, 54 per cent of the annual availa-
ble fresh water is being used. If consumption per person remains
steady, by 2025 we could be using 70 per cent of the total because of
population growth alone. As a result of anthropogenous influence
Moderate to severe soil degradation affects nearly billion hectares of
crop and grazing land. The effects of population growth and climate
change could produce regional resource shortages, which in turn
could result in the exploitation of environmentally sensitive areas. To
measure people’s impact on the environment on world regions, it is
used an indicator of an ,,ecological footprint”

YK 314.479.22

YHCJIEHHOCTh HaceJeHUs 3eMJIH KaK JeTePMHHAHT IJ100aJbHBIX
IKoJornyeckux mnpobdyuem/Menanze I'., DmuzbapamBunu H./CG.
TpynoB MHWHucturyra I'mapomereoponorun I'pysuHckoro TexHu-
yeckoro YmuBepcurera [pysmm. —-2011 -—1.117-¢.125-128. —
I'pys.;Pe3.I'py3., Anr.,Pyc

M3menenne 4MCICHHOCTH TEMIIOB NPHUPOCTAa M PACHpENeTICHUs HaCeIeHHUs
OKa3bIBaeT IIMPOKOE BO3JCHCTBUS HA COCTOSIHHE OKPYXAIOLIeH cpelbl U Ha
TICPCIICKTUBBI PA3BUTHUA.

YucneHHOCTh HACEICHHs 36MHOTO Iapa 3a mocienuue 70 JeT yTpouaocs, a
noTpebIIeHne BOJBI BBIPOCIIO B IIECTh Pa3. YPOBEHb IOTPEOICHHS TOMOBBIX
3armacoB NPECHOM BOJBI BO BCEM MuUpe cocTaBiser 54 mpoueHtoB. [Ipu
COXpAaHEHHWHU HBIHEUTHEr0 YpOBHS MOTPEOJICHHs BOJBI HA YLy HACENCHUS K
2025 Oyzmer ucmons3oBaHo 70 MPOIEHTOB MMEIOIIUXCS 3allacoB MPECHON
BOJBI TONBKO 3a CUET pOCTa YHCICHHOCTH HaceleHus. Pesymbratom
aHTPONIOTEHHOTO0 BO3JeHcTBUS Jlerpaganuu MoYBBI B CpeJHEH M CHIBHOM
CTCIICHU TIOABEPIKEHBL OKOJIO 2 MHJIIHapJ0B TEKTapoB
CEIIbCCOXO3SIMCTBCHHBIX U l'IaCT6HILIHBIX yroauu. Brusiane (baKTOpOB — pocTta
HacCeJICHUs U U3MCEHCHUS KJIMMaTa MOI'YyT BBI3BAaThb HEXBATKYy pPECYPCOB B
PETHOHAX, YTO B CBOIO OYEPE/b, MPUBOJUT K BJICIUTyaTallMH SKOJIOTHYECKH
YyBCTBHTEIIBHBIX y4acCTKOB.

Jlns u3mepeHust BO3IEHCTBHSI YeJIOBEKa Ha OKPYXKAIOIIYIO Cpedy IO
pEruoHaM MHpa, UCIOIb30BAHO NOKA3aTEIb YKOJIOTHUECKOIO CIeAa.
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Determination of the quality of riv. Kura basin waters using
integral hydrochemical indecies./ Intskirveli L., Buachidze N.,
Arabidze M., Kutchava G., Bakradze E., Dva-lishvili N., Tabatadze
M/ [Transactions of the Institute of Hydrometeorology, Georgian
Tekhnical University. -2011. - 1.117. — pp. 128-131. - Georg .;
Summ. Georg.; Eng.; Russ.

The present article discusses the method selected by us related to
awarding the quality classification to surface water based on the
Mtkvari river example. We have also identified the priority indicators
that, in our opinion, are the most characteristic and reasonable for
defining the quality of the river basin under question and, respective-
ly, water classification. It was observed that some of the tributaries of
the Mtkvari river can be classified as “polluted” or “slightly pol-
luted”, which claims attention. It was also found out that to some
extent the level of water pollution depends on seasonality.

VK 552.482.14

OIMPELEJEHUE KAYECTBA BOJZ, BACCEMHA P. KYPA O IPUMEHEHUEM
WAHTETPAJIBHEIX THIPOXVUMUYECKUX IIOKA3ZATEJEN. /M unkupsenn J1L.,
byaunnze H., Apabunze M., Kyuasa I'., bakpanze E., J/IanmumBuiu
H., Tabaragze M../ C6. TpynoB Uucruryra I'mmpomereopoiioruu,
Texumueckoro Yausepcureta ['py3un. —2011. — 1.117. — ¢. 128-131.
— I'py3.; Pes. I'py3., Anr.,Pyc.

MetonoMm KkinaccupuKamu OBUIO  PAacCMOTPEHO  BO3MOXKHOCTB
MIPUCBOCHHS Ka4ecTBa IOBEPXHOCTHBIM BOJaM Ha IpuMepe OacceitHa
p. Kypol. OmpenencHHbl TNPUOPUTETHBIE HHIUKATOPBI, KOTOPBIC
OoJiee BCero IMpHEMIIEMBI JUIsl OLIGHKH Ka4ecTBa BOZIBI JUISl JaHHOTO
OacceitHa. BpicHWIOCE, YTO HeKoTOpwle TPUTOKH p. Kypsl
COOTBETCTBYIOT «3arps3HEHHBIM» HJIH «YMEPEHHO 3arps3HEHHBIM))
KJlaccaMm, TakKe BBIICHWIIOCH, YTO YPOBEHb 3arpsi3HEHHs STHX BOJ B
HEKOTOPOH CTEEHH 3aBHCHT OT BPEMEHH T0/Ia.
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335dmggl: L3ogngbdo 36-x9@, mgmos ©s  godogdo
30 3-x9®  omgds@gds  @olodggd bm@dsl. ymggewo
doaygolb d9degy 3dodg dgBoggdols bo@hgbgdo boo-
530l bgpsdomby @hgds s Jgdpamdo sdydoggdols
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Jggaso boswspado  bgwgds, Lsowsbsi ggliggdowsb
domo dgfmge d0dpobodgmdls[3]

335093900  Bo@odws  Lbowolibgs ©obodbyengdols
Lolmgem-Lodgy®mbgm  boswoggddo: bognol dowgddo,
3960bgdd0, dmbEbgdls o JoMEgmmgsbo gy @m0l
bomgligddo. godmygenggero odbs dn@Fyyao  dod3g-
@emgobo  ggm@gaol 29 bomglo, 49 dmbEsbo, 33
boenols dowo o ggbsbo. L3ogngbdol dgd3g9ermdsdo
35bbbgoggdgmo gobbmdogngds  godmgemobs. Ldoang-
bdol dgd339e0mdols doJlodydo bomglgddo 450 3y dg-
o 9bL, dmb@bgyamol dowgddo 1100 I ©s ggbobyd-
do gl dohggbgdgmo gmggen gogma@sdbg 3000 dy
omfagl. gLy opo hggb gbgosgm, @md asdmygbgdols
gm®dob ©s 0dols dobgpgom, oy s Lobdodom o
A5 MomEgbmdom bpgdbmos boswsygdols dmmdfygs, Ldo-
@gbdol dgd39emdoi aoblbgsggdymos.[4]

Jo@dmlggdombs  ©s boswsydo  ©oo  @omg-
bmdoom 3dodg dgdogmgdols sadmggds Logdomep dogbg
bgaogegbsls sbpgbl @gaombols domlggdmby, @i
HodmEgbody sl3gd®do 9bes asbgobogmom.

3oMggen  @opado, s@lsbodbogos  8ogby  bog-
00998960l doMesdodo  bgdmJdgogds  d3gbs@gyan
Lbogombyg. gomes 5dobs, Jodmlbgg@mbs ©s bosway-
do  3dodg  IgBoemgdols  3mbigbBMozool  bMEsl
dggdemos bg@ombygmo aogegbs oJmboml boswapols
dogOmgmemeshby, dgagomml  domo  Jgdopy gbenmds
©5  PoOYMRBomo  aogergbs  odmboml  bosspaols mgo-
moEagbols 3MmEglgddy. [5,6]

boosgo @obedogn@ol gggemebyg 0bgm@dsizogeo
bofogmos, gobsowsb ogo Fod8modbgds sbwdsg@ols
g4g9e0s  sba@hgbo  gargdgb@ol  O®ogdmJdgogdols
Ygogaom. 5do@md dobbg solobgds yggems ol Ggdbm-
3969900 s dybgddogo 3Mmzglo, GmAgelsE swyo-
@o 53l dmigdgeo Lob@gdol gomyemgddo. [7]

bso@ogoigom  Fygamol  mdogdpgdby  sbodm3m-
396900 bgdmJdgegdols sbogmobo dg@yggegdl 0doby
A0 Lodfyog JoFomdmJdgogdsl dggdemos asstrme-
@b ggo@maoydo LoGgoEos Ggaombdo, @ol ao-
dob{m@gos  dgbodamgdgamos  dm@Tygol  mobody-
©OHmgg  Agdbmemyogdol  dgdndoggdom,  Lsbmegenm
Lodgnmbgm  Logodagmgdby  gimemgoyg@o  Lygms
0V o0dmJdgogdoby aowslgmomn s Lomdfysgo Lobidg-
3900l G g3mbLEAMYJEoom.
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5B gds, OmIgmoi dodoGmgmo 0dbgds  gzmEma0g@s©
bygms 30V omdm Jdgogdaby 3osligeEnom Lolbmganem-
bodg9@bgm Logoda e gdby.

UDC 551.482.215.75

Influence of the irrigation waters of the river Mashavera on the
agricultural plots of Bolnisi Region./ Kalandadze B, Trapaidze V,
Bregvadze G /Transactions of the Institute of Hydrometeorology,
Georgian Tekhnical University. -2011. - 1.117. — pp. 131-133. -
Georg .; Summ. Georg.; Eng.; Russ.

Bolnisi region is one of the most important agricultural regions of
Georgia, with a well-developed irrigation system, with the waters of
the rivers Kazretula and Mashavera used to irrigate the plots of
fields. Both rivers have a strong tectogenic burden and their hydro-
logical network is subject to pollution. As a direct consequence, this
causes the soil pollution with ore elements. The studies of the agri-
cultural soils of different designations have made it clear that the
content of copper, zinc and cadmium in them depends on the fre-
quency and quantity of the soil irrigation, and it exceeds the maxi-
mum permissible concentrations in any case. The given elements are
mostly a in soluble form with a strong migration capability. There-
fore, the combined measures to shift to the ecologically pure land
cultivation of the agricultural plots is extremely important.

V]IK 551.482.215.75

BausHue  opocuTelbHBIX  BOL  peku  Mamasepa  Ha
ceIbCKOXO03sIiiCTBeHHBIE  Yroabsi  BojHucckoro  paiiona/
Kanannanse b., Tpanaunze B., bpersanze I'./C6. Tpynos Uuctutyra
I'mppomereoponoruu, Texundeckoro Yuusepcurera I'py3nn. —2011.
—1.117. - c. 131-133. — T'py3 .; Pes. I'py3., Anr.,Pyc.
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bonnucckuit  palioH  ABISETCS  OAHMM M3 BaKHEHIIHX
CEeITbCKOXO3UCTBEHHBIX PETHOHOB ['py3uu. 37ech XOpOIIO pa3BHUTa
OpOCHUTEJIbHAs CHCTEMa M C TMOMOIIbI0 BOABI pek Kasperyma u
MammaBepa ocymecTBisieTcss opoumieHue yromuit. O0e pekd
WCTIBITHIBAIOT BBICOKYI0 TEXHOTEHHYIO HArpy3Ky M 3arps3HeHHe
rugpocetd. Kak mpsiMoe mociencTBHe, 3TO BBI3BIBAET 3arpsa3HEHHE
MOYBBl  dJEMEHTaMH pyAbl. B pesympTare  wuccinenoBaHuii,
NMPOBEAEHHBIX B  CENIbCKOXO3AWCTBEHHBIX  II0YBAaX  Pa3HOTO
HA3HAUYCHHUS, YCTAHOBIICHO, YTO B 3aBUCUMOCTH OT TOTO, KaK 4acTo H
C KaKoil WMHTCHCHBHOCTBIO OpoOIayiach TOYBa, B HEW COACpKaHHE
Me/IW, IIMHKA W KaJMUS pa3IMYHbl, U OHH BO BCEX CIIydasx
MPEBHIIIAIOT MPEACTBHO JIOMYyCTUMBIC KOHIEGHTparmu. OHH B
OCHOBHOM HaXOJSITCSl B PaCTBOPUMO# (opMe U 001aJat0T GONBIION
MPUBEPKEHHOCThI0 K  Murpanuu.llostoMmy BecbMa — Ooiblnoe
3HaYeHHE HMEET IMPOBEICHHE TAKUX KOMIUICKCHBIX MEpPONPHITHI,
KOTOpbIe OyqyT HampaBJieHBl K MEpeXony Ha SKOJOTHMYECKH YHCTOE
3eMJICJICIINE B CEITBCKOXO3SIMICTBEHHBIX YTOBSIX.

3. gemobds@odgomo™ * ©. 3939@0dg*, o. 3MESIgF,
d. 33060 339e005*, b, godogdsdg™*,

sk skesksk

b. 3030520d9%,
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X . mogodols Lobgenmdols dg@ogy@gools oo
dobogomdimebgmdol 0blBod o

*

sk
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989089 3935RIBOL JIFG3INMJS ABI30-
333330M0ROL LO3IAMABM BMBOL HBINKSINGHIR
VdR3530
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bgsdodgmo Tyegdol Jodogdo dgdsmagbermdbols
Rm®dogdsls Ihsgomo goJdmmo aoblsobmg®egl. dmols
Jobgdo, bossyo, mEbogmo m@asbobIgoo s oliggy
ssdobols Lodgy®mbgm Lsddosbmds ¢dygsamme bgdmJ-
3909096 Vygormby. garodsfyo, Ggaoggo, Fymol Gggo-
do, 33gboMgyemmds, JoEAMYIMEMY0YH0  30MHMdJd0
30 35653000md9896 03 o JBHm@gdl, @mBargddoi d0d-
©0boMgmdl bogmog@mgdol s Fymol bgdmJdgogds.
3d0dg dgAomgdols opgbBogogsos s dsmo Gomwg-
bmomogo goblobwgds, obggg o3 gergdgb@gdols dgd-
amdo dog@szos Iniggdgee 93mbolRgdsdo Fomdmag-
396L ggmermaoyg@o dgiEbogdgdols 36033bgemgeb sdm-
356sL.
96930-d933900@0l Logy@madm bmbol bgwsdo-

g0 Fyagdol  ymggm 3go@@oamydo  dmboGm@obyo
dgleOygas, 2008-2009 Fangddo dgdwgy 3gHomgdby:
Cu,Mo,Pb,Zn,Mn,Ni,Co,Ag,Cr,Cd 30m9]Bob ,,9M930-995-
ggmogols Lsgg@m@a@m bmbols 3mddagJbygdo ggzmen-
M™20900 5 JogMmia@ods@do  godmggemggs” Gomy-
@ gddo.

dmgdyge  bsdOmIdo  Fomdmpagboaos  Fyoado
aoblbogno 3dodg dgBoergdols Cu, Mo, Pb, Zn, Mn, Ni,
Co 3mbigbd®siools goblsbog@dyemo 360dgbgemdgdo.
96930-dg339mo@ol  Logndma@em  Ggaombo  dwgds-
6gmdl dpobodmggdol bygbsl s bos@obgdl Jm@mols,
5do@md  od  dpobodggdl dgydarosm  Ibodgbgenmge-
bo gogamgbs dmobwobmb bwgol Fyemol dgoagboam-
dols o g30Lgdgoby dmbobegmdol {yomdmblody-
b0l @s0mbgddo.
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300mgJBolb  dobbgdosb s sdmEebgdowsb  godm-
dobostg dg@hgyo odbs bwgol Fymol 4 Logm-
bHOmem 39bJ@o: bwgs 1 (. boGobgdol bwgslmsb
dggmgds), bwgs 2 (ggdm@d@o dgz3gmomo), bwgs 3
(g9Omado g6g30), dbwgs 4 (. Lyglol brogsbmob
dggmgds), dwobsdols yemol - de. bs@obgdo (Lme.
J398c  bo@obgdmob) o do. Lygbs (bmeg. bowds-
oomsdo) [1].

Lobx gdols swgds bOygmegdmes EPA-l dgmmeols
dgbododobow. gobliboaro dg@ogrgdols goblslobwg®-
sgo© Lobyxols bofomo (posbamgdom 200 dan) ogogo-
BHgdms 045 333 Igdd@obya BogE®DY, FomG®o-
3oob BRI FgoswdmQs 3obbog9d o0
>bem@Edgogols (1:D blbosGom 0.2%-9cg
(I3 gemds/dmnEgamds) > 0bsbgdms 40C
B9939053 by, Fyamol  Ubgs  860dgbgenmgsbo
3oModgB@gdo  Bgd3gasdms, PH, 203@s6gdemds,
TDS, dodo@osbmds  o0bmIgomes  Lobyxoli  swgdols
sy0mbg  3m@@Go@ogmo  byalofymgdols HI 98103
Checker® o> Sension 5 godmygbgdom. gogom @@y
Lobygddo dgBomms 3obLobrg@s ‘dgler g ©s
SAMIPGH—o3bm@doye  b3gJdmmdgd®mbg Aanalyst 800
Perkin Elmer. 35%mdggdol dgmmeoggdo dgglodsdgdmms
EPA-U 3900m@gdl, Gdmdmols dobobgi wodydeggdaeo
0dbs  LEsbps@@yumo  m3gMsEoygmo  3MM (3909 gdo
(SOP). Cu @o Zn aobolobwgds seogdo s@mdobsiools,
boeom Mo,Pb,Ag Co Cr,Ni,Mn,Cd gang@emmg@adgeo
>@™MBobsEool Igmmpols asdmygbgdom.

domgdgmo Igrgagdo

bmgobs s dpobsdols {goedo goblibogno 8dodg dg-
Bomms Jmbgbd®oiool domgdygmo dobodsenyg@o s
doJlodogry@o  dbodgbgermdgdo  Lsgmb@Bmenm  39bJ-
Bgdols dobgwgomn Imzgdgmos bMogn  1-do.

do@gogeo Fgegagool Logydgamdy Igbisgamogmo
0Jbs 8dodg dgBoegdols 3mbEgbdMsEool (g gds
bpgol s dobsdggdol  Fyomdo  Losgmb@emenm
396JBgd0ls @ Mol dobgwgom.

bobobbg 1. bohggbgdos dgBoms  3mbigb@®o-
300l dmbszgdgdo,  G®Imgdoi oboboggh asblbogno
dgBoegdols  3mbigbdMsiool  gmoggdols  bobosmls
bwgol Fyoedo Logmbd@mmam 39b6J@gdol dobgogom.

Gyma 3 bobobowsb hsbl, dg@omgdol: Mo, Pb, Ni
s> Co 3mbigb@dmsiool Lsdygoamm 3dbodgbgermdgdols
3goggdgdo  9dbodgbgerms. Cu, Zn s Mn  jmb-
(396d®>3E00l  Lbodygsam  360dgbganmdols  (3gemo gds
30 dgoodgdom  3bodgbgemmgobos  Logmb@@menm
3963 do bwgs 4.

bobobbg 2. bobggbgdos dgBomms  3mbigb@@o-

300l dmbszgdgdo,  @mImgdoi olisbaggb goblbogno

dgBogdols  3mbigb@Msiool  3gmomgdols  bobosmls
dobs®ggool bo@obgdols o Lyglbol Fyomdo Logmb-

BOm@m 3963 go0l Jobgogom.

gboogro 1. bwgols s dpobs®ol Fysendo aoblbogro
ddodg  dgBomms  3mbigb@Mocools  dobodsgry@o o
doJLodogry@o  dbodgbgermdgdo  Lsgmb@@manm  3ybd-
Bgdols dobgogom.
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7900l Lo 3mb@Gmenm  396J@gd0
= %
. = - N gl ~ &z -
1 2 & & & s 5 | B
&’ &’ &’ &’ 7z
£ 2 & & < &
Ias) (9=}
) c min 4.27 5.44 4.97 3.87 497 5.41
u
max 11.39 6.92 10.57 | 37.39 13.28 9.39
s | ™ min 1.06 1.26 1.46 1.29 121 1.49
0
max 1.98 1.95 2.44 2.86 3.71 2.61
3 Pb min 0.61 0.54 0.41 0.64 0.67 0.68
max 0.72 0.61 1.21 1.08 0.73 0.96
4 2 min 8.49 8.63 8.44 9.11 8.32 8.56
n
max 12.15 11.92 | 1245 | 13.16 | 13.04 | 19.29
s |y min | 916 | 846 | 955 | 7.39 | 10.22 | 10.03
n
max 9.45 10.28 | 11.51 | 1453 15.36 14.31
6 Ni min 0.89 1.12 1.16 0.67 1.28 1.13
i
max 1.95 1.88 1.94 2.85 2.93 2.08
e min [ 023 | 024 | 037 | 043 | 045 | 037
o
max 0.62 0.47 0.59 0.92 1.07 0.67
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9B o gdols:  Cu,Mo,Pb,Zn,Mn,Ni,Co,
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000 Jdols msbsdsmos.

bobobbg 3-6 bobggbgdos goblibogno ddodg dg@o-
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3gomgdgdo  bemgol  Fygaol  Logmb@@meanem 3964
Bgddo (dbogs 1, bmgs 2, bmgs 3, bogs 4) @Ml
dobgogom.

30639b@® o300l
dobsdggdol  Fyoendo
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BOm@m 396J3g6d0 brgs 1 s brgs 4.

bwgs 1-do, IgBomol Cu gmbigbd®oios 3mds@g-
05 bodms®@o, Zn, Ni, s Co bogbyaPo. dg-
Boegdols Mo, Pb, Mn 3mb3gbd@szool 3gmomgdgdo
Omol Jobgogom 5@ osMols dgggmeoe godmbo@ygao.
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begs 4-Jo, dgBomoli Cu 3mbgbddsEos dmdsdy-
daeos dgdmeymdsby, Zn, Mo s Mn — bogbyendo,
Pb, Ni @oCo — bodmsd do.
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Content of heavy metals in surface waters in the resort zone
Ureki-Shekvetili/M. Elizbarashvili, D. Kekelidze, G. Tsotadze, B.
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Kvirkvelia, N. Vashakmadze,N. Kekelidze/ Transactions of the Insti-
tute of Hydrometeorology, Georgian Tekhnical University. -2011. -
1.117. — pp. 133-136. - Georg .;Summ. Georg.; Eng.; Russ.
Determined values of heavy metals Cu, Mo, Pb, Zn, Mn, Ni, Co
concentration in Ureki-Shekvetili resort zone sea waters and in Supsa
and Natanebi Rivers waters, adjacent to this resort zone are used in
this work. Monitoring of surface waters has been carried out in
2008-2009 on the following metals: Cu, Mo, Pb, Zn, Ag, Co, Cr, Ni,
Mn, Cd, within the frameworks of the project “Complex ecological
and microclimatic research of Ureki-Shekvetili resort zone”. On the
basis of obtained results the dynamics of heavy metals concentration
change is studied according to control points and time. Obtained
experimental results are compared to literature data and respective
conclusions are made.

VK 551.51042

Coaepkanue TsKeJbIX MeTAJNIOB B IOBEPXHOCTHBIX BOJAAX
KypopTHOii 30HbI Ypeku-IllexBernan/M.Enuz6apausunu, J1.Ke-
kemumze, [.Iloramse, b.KBupxsenus,  H.Bamakmanze, H.
Kekennnze/C6. Tpymos Hucturyra I'mmpomereoponoruu, Texnu-
yeckoro YuuBepcurera ['pysun. —2011. — 1.117. — c. 133-136. —
I'pys .; Pes. I'py3., Anr.,Pyc.

B pabote ncronp30BaHbl pe3yabTaThl UCCIICIOBAHUH KOHIICHTPALIH
TsoKensix MetawioB Cu, Mo, Pb, Zn, Mn, Ni, Co B Mopckoii Boae
KypopTHO#1 30HBI Ypeku-LllexBerniu u B pekax Cynca u Haranebu
pACTIONIOKEHHBIX ~ ONM3W  KypOpTHOH ~ 30HBL. ~ MOHHTOPHHT
MIOBEPXHOCTHBIX BOJ Ha COZCpKaHHEe TsHKensix MeramioB Cu, Mo,
Pb, Zn, Ag, Co, Cr, Ni, Mn, Cd, 6bu1 mposenen 2008-2009 rogax B
paMKax IpoekTa ,,KoMIUleKCHOe 3KOJOTMYecKoe M MHKPOKIH-
MaTU4eCKOEe HCCIeloBaHUe KypopTHOM 30HBI Ypeku-lllexBeTumu.
Ha ocHOBe moONTydeHHBIX NAaHHBIX H3Y4eHbI AWHAMHUKA H3MEHEHHS
KOHI[CHTPAllUM PAacCTBOPEHHBIX TSKENBIX  METaUIOB IO KOH-
TPOJIBHBIM ITyHKTaM M BpeMeHH. [loyueHHBIE SKCIEepUMEHTANbHbIC
pe3yabTaThl CPAaBHUBAINCH C JINTEPATYPHBIMU JTaHHBIMH, CJIEJIaHbI
COOTBETCTBYIOIINE BHIBOIBIL.

Baiipamos I11.I1., Hanamosa @.C.
MunuctepctBo Jkosoruu u Ipuponusix Pecypcos Aze-
pOarimxanckoit Pecrryonmku, HanmonansHeri ['nnpomereo-
ponoruueckuid lenaprament, Hayuno-UccnenoBarenbckuii
I'mppomereoponornueckuit Mucruryt, baky

YK 551.5
OB UCCJIEAOBAHHUHU DKOCOCTABA BbBIITAJAIOLIUX

HA TEPPUTOPHIO ABEPBAMIKAHA TOXKJIEN

B mmrepatype [1-4] mmeroTcs IIMpPOKHE CBEACHUS O
KHCJIOTHBIX HOXIAX, ABJIAOMNIUXCA B HACTOAMIEEC BpPEMA
FJ'IO63.J'H)HBIM OKOJIOTUYECKUM ABJICHUEM, B TOXE BpPEMA
ri100anbHOM MPoOIeMO, KOTOpast BOJHYET YYSHBIX Pa3BUTHIX
CTpaH U COOTBETCTBYIOIIUX MEKAYHAPOIHBIX opraHmaunﬁ.

W3BecTHO, YTO IUOKCHI Cepbl W OKCHIBI a30Ta, B
OCHOBHOM  aHTPOIOT€HHOI'O TPOHCXOXKICHHS, BBIOPACHI-
BacMbIC pa3IMYHBIMH HCTOYHHUKAMH B atMmocdepy, Ipu
B3aMMOJICHCTBHMA C BOJSHBIMH KaIUIIMH  OOJAKOB H
BEITAJAIONIETO JOXAS OOpa3yloT KHCIOTH, a eme Oolee
TOKCHYHBIE COJH 3THUX KHCIIOT W TPHUBOIAT K BBIMAIACHUIO
KHCJIOTHBIX JIOXKCH.

Ilyt XuMHUYECKHX TMpEBpalIEHUN COEIUHEHUN Cepbhl U
azota B arMocdepe W WX BBIBEACHHs M3 aTrMochepsl Ha


http://www.4455.ru/Naturalsciences/14019.htm
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HOACTHIIAIONIYI0  TTOBEPXHOCTH
M300paKeHHBIX Ha pHC. 1.

INpUBCIACHBI Ha CXEMax,

Me SO

Pnc.1

ObpazoBanue BBIIAJIEHHE KHCJIOTHBIX  OXKIEH,
BBINTAZICHAE KHCIIOTHBIX CTajO MIMPOKO PacHpOCTPaHEHHBIM
SBJICHHEM, KOTOPOE TMPUBOIUT CYIICCTBEHHOMY 3aKHCJICHHUIO
MPUPOIHON CPEIbl M 3aMETHBIM JKOJOTHUCCKUM HU3MCHCHUSM
Ha TEPPUTOPUHU LEJbIX peruoHoB. [losTomy cnenuanucTsl u
y4eHble CUHTAIOT 3Ty MpoOieMy OJHOH U3 OCTPBIX U
I00aNBHBIX, 0Opalas Ha Hee OOJNBIIoe BHUMAaHUE.

KucnotHelMu  m0OkIAMH  Ha3bIBalOTCA  JOKIU  (at-
Moc(epHbIe OCaIKH), KOTOpPHIE IPH BBIMAJACHHU Ha IIOJ-
CTHJIAIOIIYIO TIOBEPXHOCTH NAIOT € CBOOOMHBIE BOIOPOIHBIC
HOHBL.

B3anmopelicTBre cCBOOOIHBIX HOHOB BOJIOPOJA B MPSIMOM
KOHTaKTe C PACTHTEIBHOCTHIO, MOYBAMH, MOBEPXHOCTHBIMHU
BOJIaMH, MaTepralaMid KOHCTPYKLIUH U T.X., KOTOPHIEC SBIIA-
IOTCSL  DJIEMCHTaMH TOJCTHIAIONICH MOBEPXHOCTH, MPUBOIUT
K HX 3aKHCJICHHUIO. HOE)TOMy KHCJIOTHBIC OOXIU SBIAKOTCA
OHOW M3 TPHYUH T'MOCIH KH3HK B BOJOEMax, JIECOB, ypoO-
JKae€B MU PACTUTCIIbBHOCTH. Hapﬂ):[y C 3THUMH, OTH JOXKIH,
arpecCUBHO JICHCTBYs Ha 3[aHUSl U NAMATHUKU KyJIbTYpBI,
NPUBOJIAT K MX pa3pymieHuto. OHM SBIAIOTCS TaKXKe MPUIH-
HAMH TIOHIDKEHHS IUIOAOPOAMH TIOYB UM IPOCAYMBAHUE
TOKCHYHBIX METAJUIOB B BOJOHOCHBIE CIIOW TIOYBHI.

Ecmu BEIMajgeHWe KHUCIOTHBIX OOXKIEH SBISETCS TIIIO-
OaNbHBIM SIBIICHHEM M OXBAaTHIBAIOT OTPOMHEIC TEPPUTOPHH B
MHpPOBOM MacIiTabe, TorJa MOXXHO KOHCTaTHPOBaTh, YTO B
9TOM OTHOMICHHWW HAIl PErvoOH HE ABJILACTCA HUCKIHOYCHUCM.
Hcxomst w3 3TOr0, Mbl COWIH IEIECO00pa3HBIM  MPOBEICHUS
COOTBETCTBYIOIMX HCCJICIOBAHUN MO H3YYCHHIO KOCOTaBa
BBINMAAOIINX HA TEPPUTOPHUIO Haieil pecy0auku qoxaei. C
STOM IS0 Ha4YMHas BIICPBLIC C KOHIIA JABAaJATOr0 BEKa B
HalieM HWHCTUTYTE HaMH 6I>IJ'II/I IMPOBEACHLI 3HAYUTEIIBHOC
YUCIIO HAYYHO- HCCIICAOBATEIBCKUX pPadOT IO H3YYCHHUIO
XUMHYECKOTO COCTaBa JOXKICBBIX BOJ.

Bce Hamm uccnemoBaHMs BBIMONHSUIACH HA OCHOBAaHUU
JMAHHBIX IO COACPKAaHUSAM CynbdaT- U HHUTPAT- UOHOB B
JIOXKJIEBBIX BOJAaX. OJTH JaHHBIC MOJIYYAIOTCAd W MPeIocTa-
BISIFOTCS HaM HalMOHAIEHBIM J€TapTaMEHTOM MOHHTOpPHHTA
10 OKpY’KaroLIeH cpene Haulero MuHucTepCTBa.

Drta craThs OTpPakaeT HEKOTOPBIC pe3yJbTAaThl MPOBE-
JOCHHBIX HaMH I/ICCHe}IOBaHI/II\/’I. B nammx HUCCIICAOBAHUAX H3-
Y4aroTCs BIIMAHUEC PA3JTIAYHBIX (baKTOpOB Ha M3MCHCHHEC KOH-
HeHTpanui cynb}aT- 1 HATPAT-HOHOB B COCTaBE JOXKIEBBIX
BOI.

[Ipu u3yyeHHH 3aBUCHMOCTH HM3MCHEHUI KOHIICHTPALUit
cynb(aT-u HHTPAT —HOHOB B COCTaBe MOXKICBBIX BOA OT
BBICOTHI TEPPUTOPUU BBIICHHIIOCH, YTO KOHIICHTPAIHS CYJIb-
(haT-roHa Ha BBICOKHX 110 YpOBHIO Kacmuifickoro Mopst MecTax
CPaBHUTEIHHO HU3KA, YEM B MECTaX, KOTOPBIC PACIIOJIOKEHBI
MPHUOIM3UTEIILHO Ha YPOBHE YKa3aHHOTO MOPS (pHC.2).

MT/JT

n
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BricoTa, M
Puc.2 3aBucuMOCTh  JUHAMUKU HM3MEHEHHUH KOHILIEH-
Tpauuil KUCIOTHBIX OCTAaTKOB B COCTaBE JIOKAEBBIX BOJ OT
BBICOTHI TEPPUTOPUH IO YpoBHIO Kacnuiickoro Mops

OTO MOKa3bIBaeT, YTO BHIMAAAIONINE OT CPaBHUTEIHHO
OONBIMX BBICOT MOKAM HPOXOIAT OOJBINE PACCTOSHHUA M
3HAYUTEBHO CHIIBHO 3aTPA3HAIOTCS KHCIOTHO-00Pa3yOIUMU
KOMITOHCHTaMHU.

HccnenoBanueM no M3y4E€HHIO BJIMSHUS KOJIMYECTBA BBI-
NaJaOMUX AOKIEH HA KAKAbIA M° TIOYBBl HA JMHAMUKH
W3MEHEHUN KOHIIEHTPALMii aHMOHOB CHJIBHBIX KHCIIOT YC-
TaHOBJIIEHO (puc.3), YTO H3MEHEHHs KOHICHTpAlUuid STUX
AHMOHOB HE 3aBHMCHUT OT KOJHWYECTBAa OCAJKOB, a 3aBHCHUT OT
3arpsi3HEHUS] KHCIOTOOOPAa3yONMMH BEIECTBAMH aTMOC(e-
pbI U3y4aemMoil TeppUTOPHUU.

W3 puc.3 BugHO, 4TO Ha Teppuropuio [abaiel cpe-
JTHETOJ0BOE KOJIMYSCTBO BEIMMAJAIONINX JOXKACH COCTaBIISICT
900 L/M? HOYBBI M STHMH JOXKIIMHU Ha KaKIbIH M’ MOYBBI
BEIMagaet 24 r cynbhaT-noHa, a Ha Tepputopuro JIeHKopaHa
CPEIHEroJI0BOE KOJIMYECTBO  BBHIMNAJAIOIUX HAa KaXKIbIA M
HOYBEl OcagkoB cocTaBisieT 14001 ¥ TUMH HOXKISIMH Ha
KKIbIi M TIOYBBI BBIMAAAET BCETO UMb 12 T cynb(ar-noHa.

Ha puc.4 mnpuBomstTcs rpaduki, KOTOPHIC OTPaKarOT
U3MEHEHHUSI CYMMBI KOJHYECTB CYJIb(aT-u HUTPAT MOHOB IO
MSATUIETKAM B COCTaBax JOK/EH, BBIMANAIONUX Ha pas3HbIe
TEPPUTOPHUU HallleH pecyOIuKu

.
@

Puc.3 M3meHeHue KOHUEHTpalUWi BHINAAAIOMIMX HA IOYBBI
QHUOHOB B 3aBUCHUMOCTH OT CPEIHEr0JI0BOr0 KOJIMYECTBA
JOXICH.

W3 rpadumka BHUIHO, YTO CYMMBI KOJIMYECTB CyJIb(at-
HOHAa M0 TIATWIETKAM B COCTaBe JMJOXKICH 3HAYUTEIHHO
OTIMYAeTCS B 3aBHCHMOCTH OT TEPPUTOPUH, HAa KOTOPHIE
BBIIAJAOT JOXKAU. Tak, Hampumep, IO NEPBOW M BTOPOH
MATHJIETKAM CYMMBI COJEpXaHWs Cynb(paT-HOHa B COCTaBe
JIO/IS, BRIMTAJAIONIETO Ha TeppUTOpHrio ["abaibl cocTaBmsg ~
1469 m 1462r/m cOOTBETCTBEHHO, @ B TPEThEH IATHIIETKE
CyMMa KOHIEHTpalMd O3TOr0 HOHAa B JOXIEBOH BOJE,
BBINA/IAIONIEH Ha TeppuropHuio ['yObl, noxonwia IOYTH 10
2100mr/11..

B obmem, cienyer OTMETHTh, JOXK[IH, BBINAIAIONINE HA
tepputopun ['abanbr m ['yObl, oka3wiBatoTcss OoJiee CHIBHO
3arpsA3HEHHBIMH, YeM  JOXKIH, KOTOpBIE BBIMAJAIOT Ha
TEPPUTOPUH IPYTUX PAOHOB PECITyOIINKH.
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Puc.4 JluHamMuka W3MEHEHHS CyMMBI KOJIHYECTB AHHOHOB
cynbhaTa M HUTpaTa MO IATHIECTKAM B COCTaBax IOXKICH,
BBINTAAONINX Ha Pa3InIHbIC paioHBI A3epOalikaHa
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UDC 551.5

ABOUT INVESTIGATION OF ECOSTRUCTURE OF FALLING
RAINS ON THE TERRITORY OF AZERBAIJAN./ Bayramov PP. Sh,
Dadashoba F.S/Transactions of the Institute of Hydrometeorology,
Georgian Tekhnical University. -2011. - 1.117. — pp. 136-138. - Russ
.; Summ. Georg.; Eng.; Russ.

The article id dedicated to investigation of chemical structure of rain
waters falling on the territory of Azerbaijan for determination of acid
of these atmosphere precipitations.

It is established that rains failing on the different regions of the re-
public strongly polluted with precipitation of strong acid such as
sulfate-and nitrate ions. The structure of rain waters according to
abovementioned ions differ in comparison with different factors.

VK 551.5

OB UCCJIEAOBAHUU DKOCOCTABA BBINNAJAIOIIMX
HA TEPPUTOPHIO ABEPBAMKAHA NOXJEN/ Baiipamos
HI.IT., Jagamosa ®.C./ C6. Tpynos Mucturyra I'mapomereopoio-
run, Texandeckoro Yausepcurera ['py3un. —2011. — 1.117. —c. 136-
138. — Pyc .; Pes. I'pys., Axr.,Pyc.

CraTest TOCBSIIEHa  WCCIEIOBAHHIO  XMMHYECKOTO  COCTaBa
JIOKJEBBIX BOJI, BHINAAAIOIINX HA TePpUTOpHUI0 AzepOaimkaHa, s
OIPE/ICNICHNS KHCIOTHOCTH 3THX aTMOC(HEPHBIX 0CA/IKOB.
VCTaHOBIEHO, YTO IOXKAHW, BBINAJAIONIME HA Pa3IMYHBIC PErHOHBI

N

peCHyGJ’II/IKI/I CUJIBHO  3arpsa3HAIOTCS OCTaTKaMH CHUJIBHBIX KHCJOT,
TaKNUMH, KakK CyHLq)aT'I/I HUTpAT MOHAMH. CocraBbl JOXKICBBIX BOJ
10 BBINICYKa3aHHBIM HOHAM 3aME€THO OTJIMYAIOTCSA B 3aBUCUMOCTHU

OIPEACIICHHBIX (baKTOpOB.
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Emission of harmful exhaust gases in the atmosphere of Thilisi
and their effect on population health./N. Naskidashvili, N. Va-
shakmadze, D. Shavladze/ Transactions of the Institute of Hydro-
meteorology, Georgian Tekhnical University. -2011. - 1.117. — pp.
138-139. - .Georg.; Summ. Georg.; Eng.; Russ.

Increased traffic volume, low quality petrol, poor technical state of
automobiles and poor condition of roads cause exceeding concentra-
tion of practically all ingredients of exhaust gases above the maxi-
mum allowable concentration. It is especially necessary to note high
concentrations of petrol and lead.

Ecological zoning of the city carried out in the course of the 2002-
2003 years, allow us to compose pollution maps and to define the
most unfavorable districts. The obtained data show that 11% of
population is in severe living conditions, and the content of harmful
substances in the atmosphere exceeds the standards of nitrogen oxide
2, benzene 6, dust 14 and lead — 2 times.

YK 661.92. 656.13

OMHcCcHS BPeIHBIX BBIXJIONHBIX ra3oB B atMocdepy r. Tonmucn
U UX BJMsIHHEe Ha 310poBbe HacejeHus./H. Hackmmamsumm, H.
Bamakmamze, JI. IlaBmamze/ C6. Tpymo  HuctuTyTa
I'unpomereoponorun, Texuudeckoro Yuusepcutera ['py3nn. —2011.
—1.117. —c. 138-139. — I'py3.; Pe3. I'py3., Aur.,Pyc.

I[ToBbIIIeHHAs: HHTEHCUBHOCTD JIBIDKSHUsI, HU3KOE KauecTBO OCH3MHA,
IJIOXO€ TEXHHYECKOE COCTOSIHHE aBTONapka M HEeoOyCTpOEHHbIE
JIOPOTH BBI3BIBAIOT IPEBHIINICHHE KOHIEHTPAUH NPAKTHIECKH BCEX
HWHTPEIUECHTOB BBIXJIOITHBIX Ta30B HAJX MPENeNbHO JIOMYCTUMOM
koHIeHTpanued. Oco60  HEOOXOAMMO  OTMETHTh  BBICOKHE
KOHI[CHTpanuy O€H3WHa M CBHHIIA.

DKOJIOTHYECKOe 30HMPOBAHHE TIOpOJa, IMPOBEICHHOE B TEUYCHHUE
2002-2003 ron0OB, MO3BOJIIIO COCTAaBHTh KapTHl 3arpsi3HEHUS W

BBIICIUTE Haubosee HeOmarompusiTHele paiionbl. [lomydeHHbIe
JaHHbIe TOKa3and, 4To 11% HacemeHWs HAXOAWTCA B TSDKEIBIX
YCIOBUSIX  TPOXKMBAHUsA, COACP)KAHME BPEIHBIX BEILECTB B
aTMocdepe IpeBhIIIaeT HOPMBI II0 OKCHY a30Ta B 2 pa3sa, OeH3oma —

B 6, nbUTH — B 14 1 cBUHIA — B 2 pa3a.
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UDC 551.551.1.4

NWP Local Area Models’ Failure in Simulation of Eastern
Invasion of Cold Air Masses in Georgia. /Megrelidze L., Kutaladze
N., Chogovadze I., Dekanozishvili N., Qogosadze Kh./ Transactions
of the Institute of Hydrometeorology, Georgian Tekhnical Uni-
versity. -2011.-1.117. — pp. 142-145. - Russ.; Summ. Georg.; Eng.;
Russ.

The present paper presents an assessment of the capacity of weather
numerical meso-scale models in explicit short-range forecasting
during invasions of cold air masses in the territory of Georgia that
was demonstrated using local area model WRF ARW with respect to
the synoptic situation case developed in Georgia on 5th November
20009.

Model simulation revealed some difficulties; in general, the process
was is in good agreement with reality, however, as for quantitative
prediction of such variables as atmospheric precipitation amount, air
temperature etc. model tuning and statistical calibration should be
done additionally.

YK 551.551.1.4

TPYJIHOCTHU YACJEHHBIX MOJEJIEM IOIrOAbI HA OrI-
PAHUYEHHOM TEPPUTOPUU MPU MOJEJUPOBAHHUA
BOCTOYHBbIX BTOPKEHUIA XOJIOJAHBIX BO3AYIIHBIX
MACC B I'PY3HUIO ./Merpenunze JI., Kyrananze H., Yorosamse
., Hexanosumsmmm H., Koxocamse X./C6. Tpymo WuctuTyTa
T'unpomereoponoruu I'pysunckoro TexHuueckoro YHuBepcuTeTa
I'pysun. —2011. — 1.117. — c. 142-145. — T'py3 .; Pe3. I'py3., Awur.,Pyc.
Ilens Hacrosimiero Tpyga COCTOMT B OLIEHKE BO3MOXKHOCTEH Me30-
MacITabHBIX MOJENeH MOrojsl Al TOYHOTO KPAaTKOCPOYHOTO MPO-
THO3HPOBAHUS ITPOIECCOB, CBA3AaHHBIX C BTOPIKCHUSIMH XOJOIHBIX
BO3JYIIHBIX Macc Ha TeppHUTOpHUIO [ py3un, 4To OBUIO OCYIIECTBICHO
C HCIOJIb30BaHUEM MoJenu JoKanpHoi Teppuropun WRF ARW nHa
IpUMepe CHHONTHYECKOM cuTyaluu, pasBuBlieiics B I['py3unm 5
HOs10ps 2009 roxa.

CuMynupoBaHHE MOJIENbI0O BOCTOYHOTO TIPOIECCA BBISBHIIO PSIZ
TPYAHOCTEH; B 00IIEeM, Tporecc ObUT OJMM3KUM K PEaTbHOCTH, XOTS,
YTO KacaeTcsi KOJMMYECTBEHHBIX XapAKTEPHCTHK TaKUX IEPEeMEHHBIX,
KaK KOJMYECTBO OCAJAKOB, TeMIlepaTypa BO3AyXa H T.[. IOIOI-
HHUTENBHO CJIeyeT NMPOBECTH TIOHUHI MOJEIM M CTaTHCTHYECKOe
KanuOpoBaHHe.
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Investigation of Powerful Disturbances Propagation in the
Atmosphere by Mathematical Modeling/Z.Khvedelidze, T.
Davitashvili, 1. Samkharadze/ Transactions of the Institute of
Hydrometeorology, Georgian Tekhnical University. -2011. - 1.117. —
pp. 145-148. - Russ.; Summ. Georg.; Eng.; Russ.

Study of propagation in the space and time of air flow, generated in
the small time by the action of high-power phenomenon, has huge
theoretical and especially practical value. As usual, these phenomena
propagate during the small time on the relatively small territory, but
their results are long and important. Especially interesting is the
advective propagation on mountainous territory. Even low height
hills slow down the velocity of flow motion and often changes its
direction and sometimes even to the opposite direction. Exactly such
regional peculiarity is characteristic for some regions of Georgia,
among them Tskhinvali and Sachkhere territory, where military
actions took place. Then in the region, the conditions are developed,
theoretical justification of which, as we think, is given in this article.
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Hccaenopanue Pacnpocrpanennss B Armochepe MomHbIx
Bosmymennii ¢ Ilomompbio Matemarndyeckoro MopaeaupoBaHust
/3. Xsenemumse, T.JaBuramBumimm, W.Camxapanze/.C6. Tpymos
Mucturyra I'mapomereoposiorun I'py3uHckoro TexHugeckoro
Vuusepcutera I'py3un. —2011. — 1.117. — c. 145-148. — I'py3 .; Pes.
I'pys., Anr.,Pyc.

HccnenoBanus pacmpocTpaHEHHs B IPOCTPAHCTBE M BO BPEMEHH
BO3YIIHHBIX IIOTOKOB, 3apakKACHHBIX II0J] BO3IEHCTBHEM MOIIHOTO
B3pHBA, €MEET OTPOMHYIO TEOPETHYECKYI0 M OCOOCHHO IIpaKTH-
YeCKyI0 IIeHHOCTh. Kak 0OBIYHO, 5TH SIBICHHS pacIpOCTPAHSIOTCS B
TCUCHWE MAJICHPKOTO BPEMEHH Ha OTHOCHUTENHHO MAaJeHBKOH
TEPPUTOPHH, HO HMX PE3yJIbTaThl omacHbl. OCOOEHHO HMHTEPECEHO
aJIBEKTUBHOE  PACNPOCTPAHEHHE BO3MYIIEHHBIX IOTOKOB  HaJ
ropuctoit Tepputopuu. Jlaxke HU3KHE XOJIMBI 3aMEUISIOT CKOPOCTh
JBIKEHMS TOTOKA, U 9acTO M3MEHSIOT ero HampaBieHHe M MHOTJa
JaXxe W3MEHSIOT ero HalpaBJIeHHEe K INPOTHBONOJIOKHOMY. Takas
peruoHasbHasl OCOOCHHOCTh XapaKTepU3yeT HEKOTOphle 00JacTH
I'py3un, B ToM umcne u tepputopun llxmuBamm u Cauxepe, rae
UMEIM MECTO BOCHHBIC JelcTBHs. B craTbe npuBeneHO Teo-
petudeckoe 000CHOBAHHE CUTYAIUH, Pa3BHUBIIEHCS HAaJ PErHOHOM B
3TO MEPHOL.
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Creation of methodology of temperature and precipitation 25 km
gridded data set for Georgian territory for 1936-2008 year
period/Elizbarashvili E, Tatishvili M., Elizbarashvili Sh.Eliz-
barashvili M., Meskhia R/ Transactions of the Institute of Hydro-
meteorology, Georgian Tekhnical University. -2011.-r.117. — pp.
148-150. - Georg .; Summ. Georg.; Eng.; Russ.

The creation methodology of temperature and precipitation 25 km
gridded data set for Georgian territory for 1936-2008 year period has
been constructed in presented article.
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METOAOJIOTUs1 CO3JAHUSI MACCHUBA 25 — KWJIOME-
TPOBBIX CETOYHBIX JAHHBIX TEMIIEPATYPbBI BO3-
AYXA U ATMOC®EPHBIX OCAJKOB /UIsSI TEPPUTOPUA
T'PY3UMU 3A TIEPHUOJ 1936-2008 T'OHOB./D.II1.Dnu36apa-
mBwr, M.P.Tatumsumm, 1.9.9mm36apamsmmm, M.D.2mm36ap-
amBwn, P.I.Mecxus/ C6. TpymoB MWucruryra I['mapomereo-
posoruu ['py3unckoro  TexHuueckoro YHuBepcutera ['py3un.—
2011.—1.117.—c. 148-150. — I'py3 .; Pes. I'pys., Anr.,Pyc.
CdhopMmynupoBaHa METOAOJIOTHS CO3JAaHUS MaccuBa 25 KUIoMe-
TPOBBIX CETOYHBIX JAHHBIX TEMIEPATyphl BO3AyXa U aTMOC(HEPHBIX
ocaakoB 11 Tepputopun ['py3un 3a mepuon 1936-2008 roasr.

Ama6oxoB b.A., [llanosasios B.A.
OT'BY «BbICOKOTOpHBIH reodu3nuecKrii HHCTHTYTY,
Hanpuuk

VIK 533.539
PE3YJBbTATHI YNCJIEHHOI'O MOJAEJIUPOBAHUS ®OP-
MHUPOBAHUSA MAKPO- U MUKPOCTYKTYPHBIX XAPAK-

TEPUCTUK KOHBEKTUBHbBIX OBJIAKOB C YYETOM
B3AI/IMO)IEI7]CTBI/IH MMPOLHECCOB

PaszBuTre (QU3MKKM KOHBEKTHBHBIX OOJAKOB M aKTUBHBIX
BO3ACHCTBUI Ha HUX HAa COBPEMEHHOM JTare TpedyeT perie-
HUS psAfa KPYNHBIX M B3aMMOCBSI3aHHBIX MEXIy CO0OH 3amau
(hyHIaMEHTAJIBHOTO M MPHUKJIATHOTO XapaKTepa, KOTOpBIE OT-
JMYAIOTCS OT 3a/a4 HPEeABIAYIIUX ATANOB CI0KHOCTBIO IPO-
BeJeHUs uccienoBaHuid. M3 aTux 3azay Ha NepeiHuid IIaH B
HACTOsIIIee BpPeMs BBIXOAWT HCCIEJOBaHUE OOPa30BaHUS U
pa3BUTHS OOJIAKOB C YIE€TOM MX dMEP/KEHTHBIX CBOWCTB, T.€.
UCCIIEIOBAaHUE UX B LEJIOM C y4€TOM B3aUMOACUCTBUS MpPO-
[IECCOB PA3IMYHBIX BHUAOB MEXIY COOOH M B3aMMOAEHCTBUS
obJaka ¢ okpy»atoueit armocgepoii. CBsi3aHO 3TO € TEM, YTO
KOHBEKTHBHBIE O00JIaka MpEACTaBISAIOT cOOOH Ype3BBIYANHO
CIIOKHYIO TEPMOTHAPOIUHAMUYECKYI0 M MHUKPO(DU3NIESCKYIO
CHUCTEMY, BAXHBIMH OCOOCHHOCTSIMH KOTOPOH SIBIISIOTCS
HECTAllMOHAPHOCTh, TPEXMEPHOCTh U HEIMHEHHOCTh. [loaTO-
My pemieHne 3agad (U3NKH KOHBEKTHBHBIX 00JaKoB TpeOyeT
KOMITJIEKCHOTO TOJXO0Aa M MCIOIB30BaHUsS Oojee 3P QeKTrB-
HBIX METOJIOB, Ba)KHEHIIee MECTO CpeaH KOTOPBHIX 3aHMMaeT
MaTeMaTHYECKOe MOJEIUPOBAHHUE.

K stomy cnenyer noGaBuTh, YTO, HECMOTpsSl Ha HECO-
MHEHHBIE yCIEeXH B U3y4YEeHHH NPOLECCOB B 00Jlakax, MHOTHE
U3 HUX J0 HACTOSAIIEr0 BPEMEHU U3Y4YEHbl HA HELOCTaTOYHOM
ypoBHE. DTO OTHOCHUTCS, HalpuMep, K FHIPOTEPMOIUHAMUKE
00J1aKoB, K TIpolieccaM 3JIEKTPH3alMK OO0JaYHBIX YacTHL, K
BIIMSTHHUIO JJIEKTPUUYECKOTO TOJISI Ha MHUKPO(U3MUECKHE MpOo-
1ecChl, K 00paTHOMY BIMSTHHUIO MUKPO(QHU3NIECKUX MPOLECCOB
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Ha (QOpPMHUpPOBaHUE IIEKTPUUCCKOW CTPYKTYpPHI OONlaka U K
JPYTUM IIPOLIECCaM.

MaremaTiyeckoe MOJEIUPOBAHUS TTO3BOJISIET JIETAIBHO
n3y4yaTh Kak OTJeNIbHble (U3MUECKHE IPOLECCHl, TaK M HX
B3auMoeHcTBHE MeXly co0ol. HecoMHeHHBIM penMyIecT-
BOM MOJICJIMPOBAHUS SBJSIETCS €Ile U TO, YTO OHO MO3BOJISET
W3y4aTh HEJOCTYITHBIE MM MAJIOJJOCTYIHBIE JJIsl SKCIIEPUMEH-
TaIbHOTO MCCIIEOBaHMS TIPOIECCHI.

Henp manHON pa®oTHI 3aKiiodaiach B pa3padOTKE TpexX-
MEpHOH HECTAIMOHAPHOM MOJENN KOHBEKTHBHBIX OOJIAKOB M
HCCIIEIOBAaHUN HA €€ OCHOBE BIHMSHUS B3aWMOAEHCTBUS IPO-
IIECCOB B 00JIaKaX M COCTOSIHUS OKPYXKaromeil aTMocgepsl Ha
(hopMHpOBaHHE UX MAaKpO- U MUKPOCTPYKTYPHBIX XapaKTepH-
CTHUK.

I'maporepmoanHaMuueckuii GIIOK MOJAENIH COCTOUT U3
ypaBHeHHfI JABMKCHUS, OIMUCBIBAIOINX BJIAXKHYIO KOHBCKI[UIO
B pubimxeHnn byccuHecka, B KOTOPBIX YUUTBIBACTCS aJJBEK-
THUBHBIH ¥ TypOyJICHTHBIH NEPEHOC, CUIIBI IUIaByYEeCTH, TPEHHUS
U 0apUYeCcKHUX IPaJUEeHTOB:

a—u+(\7-V)u=—Vﬁ’+A’u+lv,
ot

oV -

—+(V-V)v:—V7r'+A'v—Iu @)
ot

%W+(\7-v)w= V' +Aw+g(0/6,+0,61s' ~Q;)

ypaBHEHHS HEPA3PHIBHOCTH

ou ov ow
— 4+ —4+—=0W, (2)
oXx oy oz

YpaBHCHUA TCPMOANHAMUKN
%+(V~.V)9:i€%+i€%+5£%+Afg ®)
ot C,T ot CT s CT ot

= oM, oM

§+(V-V)S=— “——C +A's,
ot ot ot

= 0 0 0 0,0 0,0 0,0
THEN .V)=u—4+Vv—4+w— A= KL+ k2 %5,

( )uax+vay+waz A axKax+6yKay+azKaz

—

V = {U,V, W} - BekTop ckopoctH, u( ), v(T ), w(T) -
KOMIIOHEHTBI BEKTOpPa CKOPOCTH BO3MYIIHBIX IIOTOKOB B 00-
naxe; (T ) - noTenuuansHas temneparypa; n(F )= =cp 0 (p(
F )/1000)R/Cp - 0

NoTeHIMAaIbHas TemepaTypa; R - razosas nocrosunas; (T )

GespasmepHoe  nasnenue; 0 - cpennss

- yhenmpHas BIAXHOCTH Bo3xyxa; QS(T) - cymmaproe
OTHOIIIEHNE CMECH KHUIKOM W TBepmoi (a3 B obmake; n(z) -
rapameTp, YYUTHIBAIOIINH W3MEHEHHE IUIOTHOCTH BO3/yXa C
BbIcoTOM; P(T ) n T(T ) - COOTBETCTBEHHO NaBJIEHHUE U TEMITE-
parypa; Cp - TeII0eMKOCTh BO3/lyXa IIPH ITOCTOSIHHOM JIaBJIe-
nuy; Lk, Lc, L3 - cooTBeTCTBEHHO yeIbpHAs TEIIoTa KOH/IEH-
camuy, cybmumamud m 3amepsamms; (Tl ), n'(T), s'(T)-
OTKJIOHEHHsI 0€3pa3MEpHOTO AaBJICHHS, NOTCHIIHAIBHOW TEM-
TepaTypsl U yIACIbHON BIAXKHOCTH OT MX ()OHOBBIX 3HAUECHHUH

B okpyxkatomeil atmocdepe my( T ),my(F) n sh(T); oM,
St
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M, - W3MEHEHHS YIEeNbHON BIAXXHOCTH 3a cUeT Tuddy3un
st
napa Ha KaIuld U KPHCTaJUIbl; M, - Macca KareJlbHOW BOJBI,
at

3aMep3aroleil B eIUHUIY BPEMEHH B €IUHHUIIE 00bema BO3-
nyxa; K(T') - kospduuuent TypOynentHoit nuddysuu. Bek-
top T COOTBETCTBYET KoopaMHAaTaM (X,Y,z). Jlas rpauuI
MPOCTPAHCTBEHHON O0NAaCTH HCTIONB3YIOTCS oOo3HaueHus O,
Lx,0,Lywu 0, Lz

HauanpHable ¥ TpaHUYHBIC YCIOBUS A ypaBHeHHH (1)-
(3) uMeroT cuemyrouuii BUA:

u(r ,0)=u0(r ,0),

V(T ,0)=v0(T ,0),

w( T ,0)=w0(F ,00r (T ,0)=n0(T ,0),
u=u0(z), n=n0(z), p=p0(2),
n=n (z), p=p0(z). q=q0(z) mpuy=0.Ly,
u=v=w=0, n=n0(0), p=p0(0), g=g0(0) mpu z=0,

(4)

g=90(z) mpu x=0,Lx ,
v=v0(2),

®)

u=u(Lz, v=v(Lz,w=,r==0(Lz,p=p0(Lz,q=9q0(Lz) mpu z=Lz.
Mukpodusnuecknii 610K MOJENTH ONUCHIBAET MPOLECCHI
HYKJI€alluM, KOHJACHCAIIUH, KOAryjdluu Kanejb C KallJIdMUu,
CyOJIMMAaIMHY, aKKPELUH, 3aMep3aHusl Kallellb, OCAXKJICHUS 00-
JIAYHBIX YaCTUIl B IOJIC CUJIBI TAKECTHU, UX NEPECHOC BO3AYLI-
HBIMH TIOTOKaMH, a TaKKe B3aWMOJAEHCTBUE OOJIAYHBIX Yac-
THII TIOJ BIMSTHUEM 3JIEKTPUYECKOTO Mot obnaka. Vcnons3sy-
eTcs MEXaHW3M pa3feleHHs 3apsaoB, 3aKITIOYAIONIUHCS B
INEKTPU3ANNH NTEPEOXIIAKACHHBIX Kalelb IPH UX 3aMep3aHuN
(3HaK 3apsga «MHHYC»), 00pa3ylouIuecs] MpH 3TOM OCKOJIKH
3aMep3aHus (MUKPOBBIOPOCHT) 3apsHKEHBI MTOJI0XKUTETBHO.
Cuctema ypaBHeHHMH Al (YHKUMH pacrlpeneieHus Io
maccam kanenb f1(F ,m,t), nensnpix wactun f2(F ,m,t) u oc-
KOJIKOB 3amep3anus kanenb f3(F ,m,t) umeer crenyrommii

BU/:
8f1+u8f1+v(’)f1+(w—vl)afl=(8f1) +(af1j +(af1j +
ot ox oy 0z \0t)y \ot)g \0t)

+(8\‘1J +(aflj +Af + 1, (6)
& ) Lot

afz+uaf2+v(§;+(W—V2)af2=[af2j +(6f2] +@Ej +AT, 41, +1
c AE ¢

a o a o o .
%+u%+v%+(w—vz)%= oy oty +A'f,
ot OX oz ot Jo \ Ot Jue

0<x<L,, 0<y<L,0<z<L,,0¢sm<w, t>0,

roe V1(m), V2(M) - ycTaHOBUBIIKECS CKOPOCTH TIaICHHS
Lo (5 &),
K ot KI' ot AK

(afl , (aflj - U3MeHeHUs] QYHKIHU pacIpeneseHus Ka-
ot ), \aot),

KUAKUX W TBEPAbIX YaCTHUIL, (%
ot

nejapb 3a CYCT MI/IKpO(I)I/BI/ILIeCKI/IX npoueccoB KOHJACHCALINU,
Koaryjadanuu Kare€jib, aKKpCIUun Karejib U KPUCTalloB, }Ip06'

LG
C at AK
(afzj - U3BMCHCHHA (byHKI_lI/II/I pacopeaciacHusa KpucTtauloB 3a
at 3

JICHUSA M 3aMCp3aHusi COOTBETCTBCHHO, Lafz
ot
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CUyeT Cy6J'II/IMaHI/II/I, AKKpCHUMU U 3aMCp3aHUs KallClib, [af?)

6t
[ 3
8(

cueT 00pa3oBaHMUA OCKOJKOB IPH CIOHTAaHHOM 3aMEp3aHHUU
MIEPEOXTAKICHHBIX OOJTaYHBIX Kalelb U MX aKKpEeIHUH C KpH-
craiutamy; |1 u 12 — mctounmnky kamnens u Kpuctawios; |1AB —
HUCTOYHHK HCKYCCTBEHHBIX KPHCTAJUIOB NPU aKTHBHOM BO3-
JEWCTBHU JIb1000Pa3yIOLIMMH peareHTaMu.

JUis cucteMsl ypaBHeHMH (6) HCIOIB30BAUCH CIENYyIO-
M€ HAaYaJIbHbIE U TPaHUYHbIE YCIOBHS:

l,

) - m3MeHeHus QyHKuuu pacnpenencHus f3(F,m,t) 3a
AK

f1(7 ,m,0)=f2(F ,m,0)=f3(7 ,m,0)=0 )
f1(F ,m,t) = f2( ,m,t) = f3(F ,m,t) = 0 mpm X = O,LX,
f1(7 ,m,t)=f2(f ,m,) = f3(F ,m,t) = 0 mpur y = O,Ly, (8)

f1(t ,m,t) = f2(¥ ,mt) =f3(F mt)=0mpuz=Lz
of, _of, _fy
oz 01

oz

Jis pacuera 3JEKTPUUECKUX IPOLECCOB HCIOIH30BAHBI
pe3yIbTaThl KCIIEPUMEHTATIBHBIX HCCICIOBAHUHA 3aBHCHMO-
CTH BBIOPOCOB MHUKPOYACTHII OT pa3Mepa 3aMep3aroleil Karin
Y 3HAUYEHHUH KOA(PHULMECHTOB pa3aeseH s 3aps0B, CBA3aHHbBIX
C 3aMep3aHueM Karesb BOAbI M B3aWMOAEHCTBHEM KpHUCTal-
JIOB C NEPEOXJIAKACHHBIMU KaIlUIsIMH, TOJyYeHHBIE B padoTte
[1].

[Ipu MozenMpoBaHMM Ha KaXXIOM BPEMEHHOM Iare pac-
CUHTHIBAIIMCH OOBEMHBIC 3apsabl B 00JIaKe, MOTCHIHAN JIIEK-
TPOCTATUYECKOTO TMOJS, CO3AaBAEMOTO JTHUMH 3apsjaMu, a
Takxke ropu3oHTanbHBIe EX, Ey m BeprukanpHas Ez cocras-
JSFOIINE HATIPSDKCHHOCTHU 3JICKTPUUECKOro Moist oOaka. 3Ha-
YeHUsI HANIPSDKCHHOCTH JICKTPUYECKOTO ITOJIST YIUTHIBAJIICH B
pabote ais pacueTa K03(QPHUINEHTOB MEKTPHUCSCKON Koaryis-
UM OOJIAYHBIX YacTHll. [ comocTaBieHus C JaHHBIMU Ha-
OMrofieHNHd B MOJIENM PAaCCUUTBHIBAETCS PaIUOJIOKALMOHHAS
oTpakaeMocTh oOaka Ha anuHax BoyH 3.2 1 10 cMm.

Pa3smepsl mpocTpaHCTBEHHOM 00JaCTH MpHU pacyerax 3a-
naBanuchk ot 40 mo 80kM mo ropmsoHTanu U 16-18 kM - mo
Beprukanu. Illar cetku mo kxoopamHatam X, Y COCTaBIIsUI
500M, mo Z - 250m. Ocp X HampaBiieHa Ha BOCTOK, Y — Ha
ceBep. OONakO MHUIIMHPOBAIOCH 3aJlaHMEM HMITYJbCa Y TO-
BEepXHOCTH 3emin ¢ neperpeBom nwl=1-5 0C. ®opma u pas-
MepbI HMITyJIhCa BAPbHPOBAJIHCE.

Jns aHanuza pe3ysbTaToB PacdyeToB pa3paboTaHO IIpo-
rpaMMHOE 00ecriedeHHe TPEXMEPHOH BH3yallM3alluK JaHHBIX,
KOTOpOE TO3BOJISIET BUAETh OOBEKT MOAEIMPOBAHNUS, TOBOpa-
YUBaTh €r0 B BEPTUKAIbHOW U IOPU30HTAIBHOM INIOCKOCTH,
MeHATh (OpMy NpENCTaBICHHs: H30MOBEPXHOCTH, H30KOH-
TYpBbI, BEKTOPHOE T10Jie | T.J. Takke MOKHO OBICTPO U3MEHSTh
oToOpakaeMOe 3Hau€HHE MapaMeTpa ¢ MOMOIIBIO MepeMere-
HUSI TIOJI3YHKA B MEHIO POTPaMMBbI.

PesynbraThl MOZENMpOBaHUS MOKA3bIBAIOT, YTO JHMHAMH-
YecKkue, TEepMOJMHAMHYECKME ¥ MHKpPO(pH3MYecKHe mapa-
METpBI B KOHBEKTHBHBIX 00J1aKaxX OKa3bIBAIOT B3aMMHOE BIIHUSI-
HUe JpyT Ha npyra. Ha puc. 1 nmpuBeneHsl B BeKTOpHOI popme
MOTOKM B BEPTUKAIBLHOM IIOCKOCTH, MPOXOJIIeH yepe3 00-
nako. Taxoke M300paXkeHa pajMoIOKallMOHHAs OTPaXKaeMOCTh
(ypoBenn 10 dBZ), ee m3obpaxkeHHE CHETAHO IOIYIPO3pad-
HBIM JUIS aHaJH3a TIOTOKOB BHYTpH oOnaka. OTMedaeTcst Ha-

=0 npu z=0
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JUYHe BUXPS C HABETPEHHOW CTOPOHBI O0Jyiaka (cleBa Ha pH-
CyHKe 1) U ¢ TOABETPEHHON CTOPOHBI.

UuncneHHbIE 3KCIEPUMEHTHI, BBINOJIHEHHBIE IO pa3jiny-
HBIM JJaHHBIM 30H/IUPOBAHUSI, IOKA3AJIH, YTO XapaKTEPUCTHKU
MOJTy4aromerocs: o0Jiaka YyBCTBUTENbHBI K IPOQUIISIM TeMIIe-
patypsl ¥ BI2)XHOCTH B aTMocdepe.

[Ipn HeycToHuMBOHN cTpaTH(UKALUK HOITyYaIUCh 10CTA-
TOYHO MOIIHBIE 00JIaka, BEPIIMHA KOTOPHIX COCTOSUIA U3 KpH-
CTANINKOB. BBINOTHEHO CpaBHEHHE XAPAKTEPUCTUK MOJE-
JBHOTO O0JIaKa ¢ AaHHBIMU HAaOJIIOACHUH U B PE3yJbTaTe II0-
JTy4eHO AOCTATOYHO XOpOIIee Ka4eCTBEHHOE W KOJIMYECTBEH-
HOE COTJIaCHE PAaCUCTHBIX JAHHBIX C HKCIIEPUMEHTAIbHBIMH.

‘/JJW
AL

#

o

Puc. 1 — Ilone ckopocTell BO3AYIIHBIX IOTOKOB B BEPTH-
KaJbHOU IUIOCKOCTH, NMPOXOJAIICH uyepe3 o0nako. 3HauCHHS
npeacTaBieHbl BekTopamu. [lomynpo3pauHoill BbIBeleHa pa-
JIMOJIOKAIHOHHAsE oTpaxaemMocTh 10 dBZ. JIi1s OpHEeHTHPOBKH
MPUBEJCHBl TOPU30HTAJIbHAS U BEpTHKAJIbHAsI CETKU C S4ei-
KaMU 2X2 KM.

IIpoananu3upoBaHbl pa3IUYHbIE MapaMeTpbl o0yaka, KO-
TOpBIE MOJYYCHBI B Pe3yJbTaTe PacueToOB: W3OJMHUHM BEPTH-
KaJbHOW M TOPU30HTAILHON COCTABISIFOLINX CKOPOCTH BO3MY-
ITHBIX TIOTOKOB, KodduuueHTa TypOyJIeHTHOU IudQy3um,
BOJHOCTH, JISJTHOCTH W JPYTMX B paccMaTpuBaeMoH Ipoc-
TPaHCTBEHHOW 00JIACTH B Pa3iNYHBIE MOMEHTHI Pa3BUTHS 00-
naka. MccienoBano ¢opMupoBaHue MHUKPOQHU3HYIECKHX H
JNEKTPUUECKUX XapaKTEPUCTHK KOHBEKTHBHBIX O00JaKoB 0e3
ydeTa MeKTPHYECKON KOAryJISIIIUK YaCTHII U C €€ YIETOM.

IIpu pacuere 3MEKTPUIECKUX TapaMeTPOB 0OJIaKa MPUHS-
TO YCIOBHE, YTO ()OPMHUPOBAHHE M HAKOIUICHHE DJIEKTpUYEC-
KHX 3aps/I0B B 00Jlake MMPOUCXOIUT B Pe3ysIbTaTe 3aMep3aHus
Karesb U TIpoliecca akkpennu. BeencTsue pasHOCTH CKOpOC-
TeH MajieHus B BO3AyXe MHUKPOOCKOJIKOB, 3apsDKAFOLINXCS TIPH
B3pBIBE NIPEUMYIIECTBEHHO TIOJIOKUTENIBHO, M 00Jiee KPYITHBIX
4yacTUl, KPynbl WIN Ipaja, 3apsDKaroIUXCa MPEeHMYILIeCTBe-
HHO OTPHLATENBHO, IPOUCXOIUT NPOCTPAHCTBEHHOE pasjene-
HUe 3apa70B. B npensepmmHHON yacTn obiaka mpeoOiiasaer
MOJIOXKHUTEIBHBI OOBEMHBIN 3apsijl, HIDKE — OTPUIATEIbHBIN.
B paboTe momy4ueHo 3eKTpUIecKoe CTPOSHHE KOHBEKTUBHOTO
oOnaka B pa3JMYHBIE MOMEHTHl BpeMeHH. Ilo pesymsraTtam
pacdeToB TOJOKUTENbHBIHN 3apsn B eanHUIle 00bemMa Ha 20-i
MUHYTE JIOCTHraeT 3HadeHwit -1.9-10-9 Kn/m3, otpunarens-
HbIi -1.4-10-9 Kn/m3 (puc. 2).

C TeueHneM BpeMEHHM 3apsl B oOJlake, H, COOT-
BETCTBEHHO IMOTEHLUAN MOJI1 YyBennuuBaroTcsa. Makcuma-
JIbHBIE 3HAYEHMs MOTEHIMAada 3JIEKTPUYECKOro MOJs, MOo-
JIy4eHHBIE B pacuerax, UMeau 3HadeHus okono 800 MB. Ouu
COIJIACYIOTCS C Pe3yJIbTaTaMH PacueTOB APYTHX aBTOPOB.
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Puc. 2 — HampspkeHHOCTB 3IIEKTPOCTaTHIECKOTO TOJIS Ha

20-i1 munyTe, B/CM.

PaccunranHble B KayKABIH MOMEHT BPEMEHH B y3J1ax IpoO-
CTPAHCTBEHHOI CETKH 3HAYCHUS HANPSHKEHHOCTH JJICKTPOCTa-
THYECKOTO TIOJIS1 YYUTBIBAINCH TIPH pacdere Ko3¢(HUINECHTOB
KOaryJsiluy Karejib U KpACTaJUIOoB. J{JIs 3TOM LiesId UCII0JIb30-
BaJIMCh ANIPOKCUMALMOHHBIE BBIPAKCHMSA, ITOCTPOCHHBIE IO
SKCIEPUMEHTANbHBIM U TEOPETHYECKUM JaHHBIM [2,3].

IIpu 3HaUMTENBHON KOHLIEHTPALUU >KUAKON BOJBI U MpHU
HaJIMYMU B 00JIake HEKOTOPOTO KOJIMYECTBA KPYIMHBIX KaIellb
WJIN KPUCTAJUIOB, POCT OCAJKOB IIPOUCXOAUT JOCTATOYHO ObI-
ctpo. Ho, n3BecTHO, 4TO OCHOBHAsI YacTh BPEMEHH IIpH 00Opa-
30BaHMM OCAJKOB B O0JIAKE YXOOWT Ha POCT YacTHUI] 0 AWA-
Metpa 100 MKM. DTO CBSA3aHO C TeM, YTO KOA(PPUIMCHT B3aH-
MOJIEHCTBHS MEIIKMX YacTHI] JOCTATOUYHO ManeHbkuil. [To pas-
JIMYHBIM JaHHBIM, OH cocTasisteT oT 0,001 no 0,01. Kak Ov110
OTMEUCHO BBIIIE, IIPH HATWYHHU JJICKTPHUECKOTO TIOJIS U 3aps-
JIOB Ha 4acTUIax 3TOT KO3 (HUIIMEHT 3HAUNTEIHHO BO3PACTALT
U TIPH COOTBETCTBYIOIIUX yCIOBUAX MOKET ITPEBIMIATH 1.
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Some problems of mathematical modeling of convective clouds are
discussed. The three-dimensional non-stationary models with a de-
tailed account of processes thermohydrodynamics, microphysical and
electrical processes, as well as an algorithm for its numerical im-
plementation are presented. We discuss the results of calculations of
the formation and development of convective clouds under various
conditions
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OOCyXHaroTcsi HEKOTOpPBIe IMPOOJIEeMBI MaTeMaTHYeCKOTO MOJEIIH-
pOBaHUs KOHBEKTUBHBEIX oOnakoB. [IpuBomsTcs TpexmepHas HecTa-
[IMOHApHasT MOJETb C JETAIBHBIM Y4YETOM HPOLECCOB TEPMOTH-
JIPOJMHAMUKH, MHKPO(QH3UYECKHX M IJIEKTPHYECKHX IPOIECCOB, a
TaKKe AITOPUTM ee¢ YHUCIeHHOW peamusamuu. OOCyxmarooTcs pe-
3yIbTaThl PAacueToB o0Opa3oBaHMS M PA3BUTHS KOHBEKTHBHBIX
00JIaKOB IIPU PA3IHIHBIX YCIOBHUSIX.

B.M XyuynaeB, A.b.XyuyHaeB
OenepanibHoe ['ocynapcTBeHHOE YupexaeHUe
«Bricokoropusiii ['eopusnueckuit MuactutyT» r.Hampumk.

YK 551576

HEKOTOPBIE PE3YJbTATBI JIABOPATOPHOI'O

MOJEJIMPOBAHUS POCTA T'PAJA
BBeaenue

BosgeiictBue Ha armocgepHble NPOIEcCH Ul yMe-
HBIIIEHUS ymiepba OT OMACHBIX SBJICHMH MOrojasl U obe-
CIeueHHs OJIaTONPUATHBIX YCJIOBHH AJIS YeJOBEKa SIBIAETCS
OIHOW W3 aKTyaJpHBIX 3agad  Mereopojorud.  OpmHaKo
9HEeprus aTMoc(epHBIX IPOLECCOB  CTONb BENHKa, YTO
WCIIOJIb30BaHUE MPSMBIX METOJIOB €€ Pa3pyIIeHNs SKOHOMH-
YecKH HE BBITOAHO M OIacHa JJs denoBedecTBa. IlosTomy,
OCHOBHOH NpPUHLHUI, KOTOPBIA peanu3yeTcs NPH aKTHBHBIX
BO3AEUCTBHX, 3TO HAXOKACHNUE TAKUX MOMEHTOB B Pa3BUTUU
obyiaka, BO3/EHCTBUS Ha KOTOPOE C MEHBIIMMH SHEpPreTH-
YECKHMH 3aTPAaTaMU NPUBEAET K CYLECTBEHHBIM U3MEHEHHAM
€ro XapakTEepHUCTHK. TakuM MOMEHTOB B 00pa3oBaHMM I'paja
ABISICTCA HadallbHasl CTagusl ero pasButusa. [ig uccneno-
BaHUS HAYaJbHON CTAaAWHM pPOCTa Tpaja WCIOJIB30BAIACH
amnmaparypa Kotopas npuBogures [1].

IIporpamMa npoBeaeHus 1a60PaTOPHOro MOEIHPOBAHUS
HAYAJIBHOMW CTaUM POCTa rpaja

IIpexne yem nepelTH K IOCIENOBAaTENBHOCTH IIPO-

BE/ICHHSI J1a0OPATOPHOTO MOJICIUPOBAHMS, OIpENSIUM Ma-

pameTp, XapakTepU3UPYIOIUH pocT rpaga u (akTopbl, KO-

TOpble OyayT BIHMATH Ha BBIOpaHHBIA Tmapamerp. boiee

MOJTHOW KOJIMYECTBEHHOW  XapaKTEPHCTUKOW IeTu paboThI
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ABJISIETCS CKOPOCTh POCTAa MacChl TpaAWH B HAYaIbHOW
cTaguu ero oOpa3oBaHUs, MOITOMY €€ CIEAyeT paccMaT-
pUBaTh Kak OCHOBHOW mapamMeTp ontummsanuu. Dakro-
paMH KOTOpBIC BIHUSIOT Ha CKOPOCTh POCTAa MacChl Oue-
BUIHO OymyT Temmeparypa (t), KOHIICHTpAIUsS KPHUCTAIIIOB
(N), pasmep kpucramioB, BomHocth B kamepe (G), 3apsn
KpucTamion(q ).

JJi1 KOppPEKTHOTO J1abopaTOpHOTO MOJETHUPOBaHUSA (a-
KTOpHI, BIMAIONINE HA TMPOIECC HEOOXOINMO YyCTaHABIH-
BaTh M MOJACPKUBAaTh HA 33JaHHOM YpPOBHE B TCUCHHE
BCEro OJKCICpUMEHTAa. B Hamiem ciydae TemImeparypy B
KaMepe MOXHO TOJAJCPKHUBATh B TEMIIEPATYPHOM JHara-
3oHe oT 0 1m0 —17°C, KOHILEHTpalKel KPUCTAIIOB MOXKHO
VIpaBIATh, OO3UPYS MacCy pearcHTa. BOIHOCTE MOXKHO
KOHTPOJMPOBATh W YHPABIATH ammapaTypond Uis H3Me-
peHHsS W YIpaBJICHUs BOIHOCTHIO. Pa3Mmep KpHCTAJIOB KO-
HTPOJIUPYETCsl, HO HE YIpaBisieTcs, a 3apsi  KPUCTaJJIOB
HE KOHTPOJHpYeTCs W He ympasisgercsa. [IpoBeneHme mpe-
JIBapUTEIBHBIX JKCIIEPIMEHTOB II0KA3aJ0, YTO TIPH KOH-
meHTparmax dactur 104-108 m-3 mexmy N, t u G umeercs
3HA4YUTENIbHAs KOppensuuoHHass cBsa3b. lloaToMy ympaBie-
HHAE DPa3MEPOM KpHUCTAILUIOB, BO3MOXKHO, BBIYUCIUTH IO
KOHIIGHTpAallMM W BOXHOCTH. Takum oOpazoMm, paspabo-
TAHHBI KOMIUIEKC amIapaTtypsl MO3BOJACT KOHTPOJH-
poBaTh W YIOPaBIATH OCHOBHBIMH (DaKTOPaMH, KOTOPEIC
BIMSIIOT HAa CKOPOCTh POCTa TIpaja B HAYaIbHOM CTaguu
ero o0Opa3oBaHMUs.

[ocnenoBaTenbHOCT MPOBENEHUST SKCIEPUMEHTA 3aK-
mrodaeTcs B crexyiomeM. CHadajga B OXJIQXICHHYIO IO
HY)KHOU TeMIIepaTypsl Kamepy 3aIlyCKaroT BOISHON map 0
3amaHHON  BomHOCTH. [IpOW3BOIAT BO3TOHKY pearcHTa B
kamepe. [locre BO3AEHCTBHS BKIFOYAIOT a3pOIUHAMUICCKYIO
TpyOy.

[TapannensHO TPOU3BOASIT H3MepeHHe BogHOCTH. OT-
KPBIBAIOT KPBIIIKK IOAJIOXKEK MAiasi 3abopa mpobd KpH-
craiioB. Jlnsl 3aBepIIEHUs] DKCIIEPUMEHTa BBIKJIIOYAIOT Be-
HTWIATOP adpPOIMHAMHUYECKOW TPYOBI, BBIPOCIIHE YacCTH-
OBl TaJaloT Ha MOJUIOKKY € TpaHC(HOPMATOPHBIM MAacCIIOM.

Pe3ysbTaThl J1a00PaTOPHOr0 MOJETHPOBAHUSA
HAYAJIBHOW CTaguM PpocTa rpaja

B Hacrosimiee BpeMs HCIOJB3YeMbI Ha MpPaKTHKE
METOJ| aKTHUBHBIX BO3JEUCTBUH  Ha TIpPa/IOBbIE IPOLIECCHI
OCHOBaH Ha YCKOPEHHMH IIpoIlecca OCaJKOOOpa3oBaHHA B
HavaldbHOM cragum ero pocta. [Ipennonaraercs, 4TO
co3lmaHue ompenereHHONH KoHneHTpanuu (105-1079actun Ha
M-3) J1BJ000pa3ylomux f1ep B HEKOTOPBIX 30HaX obuia-
Ka TIpHBEIeT K YCKOPEHHIO TIPOIECCOB 0CagKooOpa3o-
BaHMA. B nanpHeileM CKOpPOCTb YCTaHOBMBILEroCs Iaje-
HUS YaCTHI[ PACTYIIUX OCAIKOB IPEBBICUT CKOPOCTH BOC-
XOJSIUX TMOTOKOB, M OHM HAYHYT NaJaTb 4Yepe3 BOCXO-
JSIIIMHA TOTOK, 3TO NpPUBENET K pa3pyIIEHHIO 00JaKa.

B cBs3m ¢ 3THM HCCIeIOBaHHUSA IMPOIECCOB, MPOUCXO-
JAIIAX B HA4YaJNbHOW CTaIWM POCTa Tpaja, UMEIT Kak Ha-
YUHBIM, TaK M IpakTUYECKUM uHTepec. B kauectBe pea-
reiTa OblT Wcronb3oBaH AQJ ¥ KpUCTAUIOTHAPATHl Hoauaa
Kanust. AHaIU3bl pe3yNbTaTOB SKCIEPUMEHTOB MOKA3alIH, YTO
B IpeZieax OMMOOK M3MEPEHHUsS] COCTaB pearcHTa He BIIUSET
Ha CKOPOCTb POCTA YaCTUI] JIbJA.

Bo BpeMs mpoBeneHUsT SKCIEPUMEHTOB 3a JBUKECHHEM
YacTHIl JbJa B a’dpoJAWHAMUYECKOW TpyOe Habmomanmu Ha
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9KpaHe MOHUTOpA. YacTUIBl pOCIIH, TOJHIMASICh U OITYCKasiCh
B LCHTPAJIBLHON YacTH a’poJuHAMHYECKOW TpyObl. OnuH U3
(parMeHTOB JBIKEHUS YaCTUIL JIbJIa BO BPeMsl pOCTa MOKa3aH
Ha pUCyHKe 1.

Pucynok 1 ®parMeHT ABMXEHHS pacTyIIMX YacTHI[ JbJa
B a’pOJMHAMHYECKOH TpyOe

Ha pucynku 1 npuBenena gotorpadus yactui, KOTOpbIe
pociu TOJBKO B adpojAMHAMHUUECKOil TpyOe, mo ¢opMe H 1o
CTPYKTYpEe OHHM TIIOXOXKM Ha KpYISHBbIE 3apOIbIIIH ecTe-
CTBEHHBIX TIpaauH. Tarke BCTpedaroTcsi cdepuueckue u
KOHWYECKHE (GOPMBI C MpeoOiialaHueM KOJIMYeCTBA KOHH-
YECKHX QOpM.

Pucynox 2 HckyccTBeHHas Kpyma

Kak mokaspIBaloT McclieoBaHUs, B HAYAIBHOW CTaaHnU
00pa3oBaHus TpaJiH HAOIOAAETCs 1BA PEKUMa POCTa:

TIEPBBIA POCT JIEASIHBIX YaCTHIl IIPOUCXOINT 3a CUET
muddy3un BoASHOTO Tapa;

BTOPO# POCT JIEASIHBIX YACTHUI]| TPOUCXOIUT B
pe3yJsbTrare arperaiyuu KpucTaioB.

O1eHOYHbIE 3HAYEeHUs IUIOTHOCTH JibJla Y Jl.4. 00pa3o-
BaHHBIX 1pu 1uddy3un BoxsHOro napa cocrasisuiu ot 0,9 10
0,97 r/cm3, Bo BTOpOoM citydae ot 0,2 mo 0,6 r/cm3. Ananus
MIPOBEJICHHBIX HNCCIIEJOBAaHUN IIOKa3bIBAET, 4YTO CPEIHSA
CKOPOCTb POCTa I'PaJIMH B TEMIIEPATypHOM JHana3oHe ot -4 +
-6 °C cocrasmser 0,26 Mr/c, B TeMIepaTypHOM JHAMa3oHe -6
+-8°% - 0,19 mr/c, B TemneparypHoM auanasone -8 + -10 °c
— 0,14 mr/c. I3MeHeHNe KOHIIEHTpauuu KpucTauioB ¢ 107 M-

3 go 108 m-3 B TemmeparypHOM muamazoHe -6 + -8 o°c
MPUBOJIUT K YBEJIMYCHUIO CKOPOCTH POCTa B cpeaHeM Ha 7%.
VBenudenne Temmeparypsl ¢ -6 + -8 °C mo -4 = -6 °C

MPUBOJUT K YBEJIMYCHUIO CKOPOCTH POCTa MAacChl TPaJWH Ha
27%, T.e. yBEIIMYEHUE CKOPOCTH POCTAa TPajuH HadalbHOU
cTazuu 00pa3oBaHus Irpaja Jierdye JOOUThCS HCIIO0JIb30BaHHEM
peareHToB 00Jiee BEICOKHM ITOPOTOM JIbI000Pa30BAHMS.
3HaYUTEJIbHOE YBEJIMYEHHE CKOPOCTH POCTa Ipaja mpo-
HUCXOJIUT MPH MOCTYNATCIIbHO-BPAIATCIIbHOM ABUXECHUU BO3-
OYITHOTO TOTOKa B adpoAMHammdeckond TpyoOe. IlpemBapu-
TENbHBIC AKCHEPUMEHTHI MMOKA3bIBAIOT, YTO IIPU BPALICHHU
BO3ZYIIHOTO TIOTOKA CO CKOPOCTHIO 3-4 M/C IpH TeMIeparype
-3 + -7 °C u xoumenrpaunn kpucramio 107 — 108 wm-3
o0pa3oBaHKe KPYyIbl MUJUIMMETPOBBIX Pa3MEpPOB IPOUCXOIHUT
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B TCUCHHE HECKOJNBKHX AECATKOB ceKyHn. IlocTymarembHO-
BpallaTebHOE JIBM)KEHHE BO3JIYLIHOTO IIOTOKa JOCTHUTaJIN
OTpaHWYEHHEM IIOCTYIJICHUS BO3JyXa C HIKHEH YacTu
a3pPOAMHAMUYECKOH TPYOBI.
3aki0ueHue

CpenHsii CKOpPOCTH pOCTa TpPajdH B TEMIIEPATypHOM
nuanaszone ot -4 + -6 °C cocrasnser 0,26 mr/c, B Temmepa-
TypHOM jnanazone -6 + -8 °C — 0,19 mr/c, B TemmepaTypHOM
nuamasone -8 = -10 °c - 0,14 mr/c. I3MeHeHne KOHIIEHTpA-
nuu kpuctawioB ¢ 107 m-3 no 108 M-3 B TemMnepaTypHOM JH-
amasone —6 + -8 °C IPUBOINT K yBETHUYEHHIO CKOPOCTH POCTa
B cpenHeM Ha 7%. YBenuuenue Temmepatypsi ¢ -6 + -8 °C 1o
-4 + -6 °C mpUBOINT K YBENHUEHHIO CKOPOCTH POCTA MACCHI
rpaguH Ha 27%, T.e. yBeJIHYEHHE CKOPOCTH POCTa TIpajuH
HayaJIbHOHM cTaguy oOpa3oBaHMs Tpaja Jerde JOOUThCS HUC-
M0JIb30BaHUEM PEareHToB 0o0Jiee BBICOKMM IOPOrOM JIbJO-
00pa3oBaHMUA.

3HauYNTEIbHOE YBEIWYCHHE CKOPOCTH pOCTa Tpaja
MIPOUCXOIUT TPH MOCTYNATEIbHO-BPALIATEIIEHOM ABHXCHUH
BO3/YLIHOTO TOTOKa B a’poAnHaMuueckoil TpybOe. IIpensa-
pHUTENBHBIE SKCIEPUMEHTHI MTOKA3bIBAIOT, YTO TPH BPALICHUH
BO3IYLIHOTO IOTOKA CO CKOPOCThIO 3-4 M/C Ipu Temmeparype
-3 + -7 °C u konuenTparmu kprucramios 107 — 108 m-3 o6pa-
30BaHME KpPYNbl MWIIMMETPOBBIX pa3MEpOB IPOUCXOIHUT B
TEUEHHE HECKOJIbKUX JeciITKOB cekyHn. I[locrymartenbHo-
BpaliaTeJIbHOC ABUIXCHUE BO3AYIIHOTO IIOTOKAa JOCTHUTAIN
OrpaHNYCHUCM TIOCTYIUICHUSA BO3AyXa C HH)KHEH dacTu
a3pPOAMHAMUYECKOHN TPYOBI.
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Some results of laboratory modeling of growth of hail-
stones./B.M.Khuchunaev, A.B.Khuchunaev/Transactions of the
Institute of Hydrometeorology, Georgian Tekhnical University. -
2011. - 7.117. — pp. 153-155. - Russ.; Summ. Georg.; Eng.; Russ.
Results of laboratory modeling of an initial stage of growth of
hailstones in a wind tunnel are resulted. A wind tunnel was located in
the cloudy chamber where necessary conditions for hailstones growth
were created. A wind tunnel design it is made so that hailstones grew
in free soaring. Temperature influence, BogHocT and concentration
of crystals on growth rate of hailstones was investigated.

It is received that change of concentration of crystals with 107 m-3 to
108 m-3 in a temperature range-6 + -8 °C leads to growth rate
increase on the average on 7 %. The increase in temperature with -6
+ -89 to -4 + -6 °C leads to increase in growth rate of weight of
hailstones at 27 %. Substantial growth of growth rate of hailstones
occurs at is forward-rotary motion an air stream in a wind tunnel.
Preliminary experiments show that at rotation of an air stream with a
speed of 3-4 km/s at temperature -3 + -7 °C and concentration of
crystals 107 — 108 m-3 formation of groats of the millimetric sizes
occurs during several tens seconds.

YJK: 551.576

Hekoropnle pe3yabTaTbl J1a60paTOpPHOTO  MOJEJTHPOBAHMS
pocra rpana/b.M XydyHaes, A B Xyuynaes/.C6.  Tpynos
Mucturyra T'mppomereoponorun ['py3uHckoro Texuuueckoro
Vuueepcutera I'py3un. —2011. — 1.117. — c. 153-155. — I'py3 .; Pes.
I'py3., Anr.,Pyc.

IIpuBomsaTcs pe3ynbTaThl 1abOpPaTOPHOrO MOJCIMPOBAHUS — Hadva-
JBHOM CTaguM poOCTa Tpaja B a’pOJUHAMHYECKON TpyoOe. Aspo-
IUHaMHU4eckass Tpyba IOMemanoch B OONauyHyl Kamepy, TIJie
CO3MaBallCh HEOOXOAMMBIE YCIOBHS Juii pocTa rpaga. Kon-
CTPYKIHS adpOJMHAMUYECKOH TpyObI clenaHo TakuM o0pasowm,
9TOOBI TPagWHBI POCIH B cBOOOTHOM mapeHuu. VcciemoBanoch
BIIMSIHAE TEMIIepaTypbl, BOIHOCTH W KOHIEHTPAIMH KPHCTAJIOB
Ha CKOpPOCTH pocTa Tpaja.

Tomydeno, 94TO W3MEHEHHWE KOHIEHTpAIWH KpucTamwioB ¢ 107 M-
3 mo 108 wM-3 B TemmepaTypHOM JHama3oHe -6 -8 OC
NPUBOJUT K YBEIMYCHHIO CKOPOCTH pocTa B cpenHeM Ha 7%.
VBenMueHue TeMIepaTypsl ¢ -6 8 0C pgo 4 -6 0C
NPUBOAUT K YBEJIMYECHHIO CKOPOCTH pOCTa MacChl TpajuH Ha
27%. 3HauuTEeNbHOE  YBEIMYEHHE CKOPOCTH  pocTa  rpaja
NPOUCXOAUT  TIPH  IOCTYNATENbHO-BPAIAaTEIbHOM  JIBIDKCHUH
BO3/IyIIHOTO MOTOKA B a3pOAMHAMHUIECKOIT TpyOe.
[IpenBapuTenbHble  DKCHEPHMEHTHl  MOKa3bIBAIOT, YTO  IIPH
BpallleHWH BO3AYIIHOTO TIOTOKa CO CKOpOCThIO 34 wm/c mpH
temneparype -3 + -7 °C u koHueHTpaumu kpucramioB 107 —
108 wM-3 oOpazoBaHme Kpymbl MHUIMMETPOBHIX  pa3MepoB
NPOUCXOAUT B TEUYCHUE HECKOJIBKUX HECATKOB CEKYHI.

C.b. XyuyHaeBa
denepanbHOE TOCYAPCTBEHHOE OIOKETHOE YUPEkKICHHE
«BpICOKOTOPHBIN reoU3MIecKnii HHCTUTYT», T Hanpunk

VK 551.578
NCCIEIOBAHUS MEXAHU3MA OBPA3OBAHMUSI
I'PAJA HA OCHOBE YUCJIEHHON MOJEJIU
HN30TOIMHOI'O COCTABA OBJAYHBIX YACTHI]
BBenenne
Ha BO3HHWKHOBEHHE W TPOTEKAHWEC OOJBIIUHCTBA Me-
TEOPOJOTHYCCKUX SIBICHUNA ¥ TPOIIECCOB BIHSCT OOJBIIOEC
KOJIMYECTBO (PAaKTOPOB, B3aUMOJICHCTBYIOIIUX MEXKIy COO-
Ol B pa3IMYHBIX COYCTAHHSIX M YyCIOoBUsAX. CrpaBeinBO
9TO W JUISl TaKOTO CIIO)KHOTO TIpollecca, Kak 3apOoKICHHE
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n poct rpaza. Heo6xogmmo OTMETHTH, YTO B HACTOSILEC
BpeMsi MBI ellle He pacrojiaraeéM JO0CTaTOYHOM HH(popMal-
Heil 0 MUKPOCTPYKTYPHBIX XapaKTEpUCTHUKaX TpazioBBIX 00-
JIAKOB, TOJIyYEHHBIX HpAMBIMU MeTofgamu. IlosToMy BO3HH-
KaeT HEeOOXOAMMOCTb H3BICKaHUS CBA3EH MEXIY COCTOSH-
neM atMmocdepsl, JOCTYNHBIMH XapaKTEPUCTHKAMHU TI'PajioB-
BIX OOJIAKOB W CTPYKTYpOH (NPHPOIOH) BHINMABIINX Tpa-
JIUH.

Baxnyro mH(pOpMaIMi0 0 MHKpOIpoleccaX B KOHBEK-
THUBHBIX 00Jakax HECYT B ce0e €CTEeCTBEHHBIC I'DaJUHBI, I10-
STOMY MHTepHpeTalus CTPYKTYphI T'pajiiH SABISETCS OJHON U3
OCHOBHBIX METOJIOB HCCJICZIOBAHUS MEXaHH3Ma 0Opa3oBaHUS
rpajga. M3-3a TpyqHOCTEN yCTaHOBJIEHHS OJHO3HAYHOU CBSI3U
MEXIYy CTPOCHHEM M YCIOBHSAMH OOpa3oBaHUS Ipaia Kak B
TEOPETUYECKOM, TaK M HKCHEPUMEHTAIBHOM IIIaHE, Pe3yib-
TaThl paboT, IPOBOJUMBIX B 3TOM HAlPaBICHUH, HOCST B OC-
HOBHOM KayeCTBEHHBbIM Xapakrep. Iloatomy wuccienoBanus
HalpaBJICHHbIC Ha YCTAHOBJICHUC KOJIMYECTBEHHOM CBs3U
MEXy XapakTepHUCTUKaMH Ipajga U o0yiaka SBISIOTCA aKTy-
AaJIbHBIMH. TaKyIO CBs3b MOYXHO ITOJIYYUTb Ha OCHOBC UHTEP-
OpeTalMyd JaHHBIX O COJEpXaHWM H30TOIOB BOJOPOAa B
CJIOAX Tpajia U UX paclpesieleHHH B 001a4HOM cpefie.

JUi1  MHTepnpeTalMd WHCTPYMEHTAIIbHBIX H3MEPEHHH
M30TOITHOTO COCTaBa I'paJinH HEOOXOIMMO 3HATh pacrperese-
HHE M30TONOB B oOyake. PacmpeneneHne H30TONOB BOAOpOIa
B 00JIaKe ONPEEIIOCH ¢ TIOMOIIBIO YHCICHHON MOJIEIH.

Pe3yabTarbl 4YMCIEHHOH MoOJeJM pacnpejejieHust
H30TOIHOIO COCTABA 00/IaYHBIX YACTHL

C wucnonp3oBaHHEM MOJENN 0oOJaka OBUIM BBITIOTHEHBI
pacueTsl pacHpefe’eHuss H30TOIOB BOJOPOAAa B TPajioBOM
o0Jake Mo MOJISIM TeMIepaTyphbl U BOJHOCTH.

MonenupoBaHHue SBOJIOIUK TMOJIeH 00JIauHBIX Hapamer-
POB IPOBOJMIIOCH B IPSIMOYTOJIBHOM 00JIaCTH, KOTOpast Ipe-
CTaBJIgeT COOOH BEpTHKAJIbHOE CEYEHHE HEKOTOPOHW YacTh
atMocepsl. O6nacTe mpocTupaercst 1Mo ropusoHTanu Ha 30
KM, a 1o BepTukanu Ha 15 kM. [llar ceTku mo ocu X cocTaBisi
200 M, o ocu Z - 100 m.

O06nako HHUIMUPOBAIOCH 3aJJaHUEM TETIIIOBOTO MM~
MyJIbCa Y MIOBEPXHOCTH 3eMitH ¢ mieperpeBom AT=1 oC.

Pacyetsl BeimonHeHs! 17151 10 30H10B B THU € TPaloBBIMU
nporueccamu [47].

B 5TH 1HU B paiioHEe pEeNpe3eHTaTUBHOCTH 30H/a IPOXO-
JAUJIX TPOLECChI C BBIMAACHUEM KPYIIHOI'O rpaja, npu 3TOM
OTACJIBHBIC TPAAWHBI C TOPOKEK ObLTH IIpoaHAJIN3UPOBAHBI HA
COJIepKaHNE H30TOIIOB BOIOPO/IA.

Ha ocHOoBe pacdyeToB ¢ NpUMEHEHHEM YpaBHEHHUI MO-
JIeT, OBUTH TI0JTy4YEHBI OLIEHOYHBIE 3HAYSHUSI OTHOCHTEIILHBIX
KOHLIEHTPALM{ M30TOIOB BOAOpOJa M KHcioposaa (6e3 yuera
KPHCTaJUIM3alMOHHBIX TPOIIECCOB) B PA3IMYHBIX TOYKaX Bep-
THKaJIbHOTO pa3pe3a obiaka. MOMEHT BpeMEHH, 32 KOTODBIH
NIPEJACTAaBIECHbl JaHHBIE, COOTBETCTBYET CTaiUM pPa3BUTHUSA
obuaxa.

PeByJ'H)TaTBI pacy€ToB BOJHOCTH, TEMIIEPATYPHOTO II0-
75, KOHILEHTPAllMM HW30TOIOB BOXOpOJa B Yy3Jax IIpo-
CTPaHCTBEHHOI CETKH IIpeAcTaBiieHbl B Tabnuie 1.

W3oTonHbIN cOCTaB Il KaXkJOro IpafoBOro mporecca
pasHblid. OT0 00yciaBiIMBaeTCs PAa3HBIMHU JIBH)KCHHSMH BO3-
JQYUIHBIX Macc.

Pa3paboranHasi MO#ENb C JETaNbHBIM YUYE€TOM TEPMOAN-
HaMHUYECKUX M MUKPO(GHU3HYECKUX IPOLIECCOB IO3BOJIIET 00-
Jee JeTaJbHO HCCIEIOBAaTh paclpesielieHHe M30TONOB B 00-
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JlaKke, 4TO B CBOIO OYepellb JaeT BO3MOXHOCTh Oojiee anek-
BaTHO MHTEPIPETHPOBATH PE3YJIbTAaThl HA3€MHBIX M3MEPCHUN
COCTaBa U CTPYKTYpHI FPaIUH.

Pe3ynpTaThl M30TOMHOTO COCTaBa TPAAMH, MOJyYEHHBIC
IpU MOJICIIMPOBAHUM, B COMOCTABICHUU C JaHHBIMH HATyp-
HBIX M3MEPCHUHN MO3BOJIAT TAKXKE YIYYIIUTH OMKUCAHUE B MO-
Jensax (popMUpOBaHKUE U30TOTHOTO COCTaBa OOJAYHBIX YACTHUI]
Pa3IMYHBIX THIIOB.
Tabmmma 1. Ilons BogHOCTH, TeMIlepaTypsl U KOHIICHTPAIUN
M30TONOB BOJOPOJa Ha 35-1f MHHYTE pa3BUTHS obllaka

z, | X, KM

kM [ 11 [ 12 [ 13 [ 14 [ 15 [ 16 [ 17 [ 18 [ 19 [ 20

BoaHocTs, r/kr

8 0.03 0.12 0.15 0.14 0.12 0.06 0.03 0.01 0.00 0.00
7.5 0.26 0.51 0.55 0.53 0.48 0.36 0.23 0.13 0.07 0.03
7 0.41 0.75 0.69 0.66 0.55 0.44 0.36 0.26 0.15 0.07
6.5 0.34 0.70 0.62 0.57 0.44 0.34 0.29 0.23 0.15 0.08
6 0.28 0.61 0.50 0.40 0.38 0.21 0.17 0.15 0.11 0.06
5.5 0.20 0.47 0.40 0.23 0.11 0.08 0.08 0.08 0.07 0.04
5 0.05 0.29 0.28 0.43 0.04 0.02 0.03 0.04 0.04 0.02
4.5 0.02 0.15 0.16 0.04 0.01 0.01 0.02 0.02 0.02 0.01
Temnepatypa, 0C
8 -38.6 -38.7 -38.4 -38.1 -38.0 -38.0 -38.1 -38.2 -38.4 -38.5
7.5 -33.8 -33.7 -33.3 -33.1 -33.0 -33.0 -33.1 -33.2 -33.3 -33.5
7 -28.9 -28.7 -28.4 -28.1 -28.0 -28.1 -28.2 -28.3 -28.4 -28.5
6.5 -24.1 -23.7 -23.5 -23.1 -23.1 -23.2 -23.3 -23.4 -23.5 -23.6
6 -19.2 -18.9 -18.6 -18.2 -18.3 -18.4 -18.6 -18.6 -18.7 -18.8
5.5 -14.3 -14.1 -13.8 -13.4 -134 -13.6 -13.8 -13.9 -13.9 -14.0
5 -9.4 -9.2 -9.0 -8.6 -8.6 -8.8 -9.0 -9.1 -9.1 -9.1
4.5 -4.4 -4.3 -4.1 -3.8 -3.7 -4.0 -4.1 -4.2 -4.2 -4.3
KoHIeHTpanus H30TONoB BOAOPOIA, %o
8 -156,6 |-178,6 | -1756 | -171,6|-162,7 -156,3 |-152,9 -150 | -147,1 | -144,5
75 | -146,4 [-167,2 | -164,2 -161,2|-152,6 -146,2 |-142,8 -139,9 [ -136,9 | -134,5
7 -136,1 |-154,4 | -1515 | -147,3|-1423 -136 |-132,6 -129,6 | -126,7 | -124;3
6.5 | -124,4 [-1396 | -137,6 | -1351(-131,3 -125,4-121,9 -118,9 [ -116,2 | -114,1
6 -111,9 |-1233 | -1225 | -121,2|-117,7 -113,5|-110,5 -107,7 [ -105,3 | -103,6
5.5 -98,7 | -106 -106,1 | -105,4|-103,4 -100,3| -97,8 -95,7 -93,9 -92,9
5 -89,8 | -93.3 -94 -93,7 [ -92,9 -91,1 | -89,5 -88,3 -87,6 -87,3
4.5 -82.3 | -83.2 -83.5 -83.4 | -83.2 -82.6 | -82.3 -82.1 -82.0 -82.0

HNurepnperanust pe3yJbTaToOB MOAEIU

IIpexne yem neperTH K MHTEPIPETALMHA U30TOTHOTO CO-
CTaBa rpaiuH, 0oyee MOJPOOHO OCTAHOBHMCS HA W3MCHCHHU
H30TOITHOTO COCTaBa O0JIaKa IO BBICOTE B pa3HBIC MEPHOIBI
BPEMEHH pa3BUTH 00JaKa.

B o6mnake oanHakoBOEe COAEpXKAHHUE H30TOIMOB MOMKET
COOTBETCTBOBATh PA3HBIM YPOBHSAM 00pa3oBaHUS CJIOEB I'pa-
na. IloatoMy npu UCHOIB30BaHUM H30TONHBIX AAHHBIX AJISA
MHTEPIPETallid yCIOBHH pOCTa Tpaja HEOOXOIMMO 3HATh,
KaKoe pacrpesieJieHne M30TONOB B OOJake OTBETCTBEHHO 3a
(hopMupOBaHHE H30TOITHOTO COCTaBa TOTO WM HHOTO CJOS
WM 3apojbllia rpaaud. s 3TUX uened MOXHO BOCIOJIB30-
BaThCs IaHHBIMHU CKOPOCTH BOCXOSIIErO MOTOKA U JAHHBIMU
pacripenielieHusl H30TOMOB B obnake. [IpakTuueckas peannsa-
U TIPEUIOKEHHOTO croco0a 3aKIF0YaeTcs B TOM, YTO CHa-
yajia ONpeAesIsIIoT, IPH KaKUX BOCXOISAIINX MOTOKaxX MOT 00-
Pa30BBIBATHCS TOT WJIM MUHOM CJIOW TpajuHbl. s 3Toro, 3Has
JIMaMEeTp €0 OT LEHTpa IpaJvHbl U €€ IUIOTHOCTh, ONpeje-
JISIFOT CKOPOCTh YCTAHOBMBIIETOCS MaACHUS TpaguHbl VI u3
PaBEHCTBAa CUJI TSDKECTU U a3POJMHAMHUYECKOIO COIIPOTHUBIIE-
HUSI:

2

Vv
megzscl/jxpB 22 ’

)

rae mz — Macca rpaguHel; J — YCKOPECHHUE CHUIIbI TSXKECTH, S-

MHuzeneBo cedeHne rpaguuer; C\Y - ko3dumeHT 1060B0T0

COINPOTHBIIEHUS TPAJHHBI; Py - IIOTHOCTH BO3yXa.
Hnsa chepruaeckux rpaauH:

:£7ZD3pz’

6

nozctasiss (2) B (1), moryanm:

m, )
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05
\Y

X Df’s ,

3)

N

rae P, - MIOTHOCTh IPaJUHbI; DZ — IaMeTp rpajuHBbL.

[IpsiMple W3MEpeHHsT CKOPOCTH YCTAaHABIIMBAIOIICTOCS
MaICHUS TPAIUH C CTPOOOCKOTHMYECKIM (POTOrpadupOBaHIEM
npooginchk B [13]. bbuto HaiineHo, 4TO CKOPOCTh MaleHUs
rpagussl y noepxHoctu 3emiu (V') ompenensercst Gopmy-
JIOM:

V) =11,45x D%,
V' Bwml.

t

4)
rae D B cm,

Ho, xak BugHO U3 dopmyisl (4), B oOIeM ciydae CKO-
POCTh YCTaHOBHUBIIETOCS TMaJeHUS T'PaguHbl ONPEAETECHHOTO
pasmepa 3aBUCHUT OT ee IUIOTHOCTH M Kod(¢uuueHra y1000-
BOTO CONPOTHUBJICHUS, KOTOPBIE pa3IHyaloTcs Aaxke Uil rpa-
JIMH OJTHOT'O M TOTO € TPaJIoBOTO MpoIiecca.

[InotHOCTH Tpammu mns rpagoburuit CeBepHoro Kas-
Ka3a, IZi¢ NPOU3BOAMUIUCH U3MepeHus [54], u3MEeHsTCA OT
0,6 x 103xr/M3 mo 0,99 x 103kr/m3.

Hamu s pacuero Opanocs 3Hauenue O, = 0,5%x103
Kr/M3 17 KpymnsHeIX 3apoxsimei, 0, = 0,8x103 kr/m3 s

rpagud, O, = 0,9x103 kr/M3 11 KaneabHBIX 3apojbleH,
KOTOpbIE COOTBETCTBYIOT HauOOjee 4YacTo BCTPEUAIOIIUMCS
3HAYEHUAM P, .

Koaddumment nodosoro conpotusnerus C\J 3aBUCHT

OT (pOopMBI U MIEPOXOBATOCTH TPATUH.

Bonee Toro, Bo Bpems majeHusi TPaJUH MEHSETCS X
¢dbopma u3-3a HepaBHOMEepHOTO TastHusA. Koadduiment modo-
BOTO CONPOTHUBIICHUS SKCIEPUMEHTANBHO OIPENEISIICS MHO-
ruMuU uccienoBarensmu [34, 66, 67, 82, 106, 112]. 3nauenus
C vy nHaxogunuch B uHtepsane ot 0,45 s rmaakux coep 1o

0,8 s UIMICOMITANBHBIX TPAJWH C COOTHONIEHHEM Oceil
1:0,5.

C nenpr0 KOPPEeKTHOTO CPaBHEHHs C W3BECTHBIMH JaH-
HBIMA U C YYE€TOM BBIHICOIMHNCAHHBIX I/ICCJ'ICI[OBaHI/Iﬁ JJIg pac-
geToB Opanuchk 3HaueHus C\y =0,6. [loncTaBnss duciaeHHbIE

3Ha4YeHUA B (4), HaiieM BBIpaKCHHE IJIs ONpeIeNiCHUs yCTa-
HOBHBIIIEHCS CKOpOCTH najieHus rpaauH (Vi)

V, =kx+/D, 5)

rae K =96,06 m1/2 c-1 ans kpynsiHoro 3apossiiia; K = 131,99
M1/2 ¢-1 mns rpamun; K = 140 m1/2 c-1 s KanenbHBIX
3apO/bIIIEH.

CpaBHenune omnpenenenusi ckopoctu 1o (4) u (5) mo-

V. u

!
- u V, ne npesbimaer 4 -

Ka3blBacT, YTO pa3HULA MEXIY f
5%, 4TO HaXOmUTCS B IpeJeiiax OUIMOKM M3MEPEHHs CKOpo-
CTY NaJCHUs TPaJHH.

Jnst paccMaTpuBaeMbIX B pabOTe TpaJOBBIX IPOLECCOB
YCTQHOBMBIIAsICA CKOPOCTb MAaAEHUS TpaJuH HAXOJUTCA B
npeaenax ot 6 m/c 1o 20 m/c.

Ha ocHOBe BBIUMCIIEHHBIX CKOPOCTEH, MpeAroiaras, 4ro
TpaJfiHa PAcTeT MPU CKOPOCTAX BOCXOMSALIETO MOTOKA PaBHBI
CKOPOCTH €€ YCTaHOBHUBILETOCS IAACHUS, BBIOMpaeM st
KaXIOTO CIIOA WM 3apofblllla PAacHpeleleHHe U30TOIOB IO
BeIcoTe. [Io HUM Ha OCHOBE JaHHBIX 00 M30TOITHOM COCTaBE
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3apoAblllla WM CJIOA OINpEAelsieM TEMIEpPaTypHBIA HIH
BBICOTHBIH YPOBEHb UX 00pa3oBaHusl.

Ha pucyHke mnpuBoAuTCs paclpejelieHHe H30TOIOB
BOJIOpOJia AT cTaguu pa3Butus 15, 25 u 35 munyrax (1, 2, 3)
OIIpeIeNIEHHBIE BBIIIE ONUCAHHBIM METOOM.

- t,°C

-30
-25
-20
-15
-10

-5

-20 -a0 -60

B paccmarpuBaemom rpamoBoM mporecce 27.05.2006r.
COZIEp)KaHUE M30TONOB HU3MEHSUIOCh OT -81%o 10 -102%0, mo
MOJICI TEMIICPaTyPHBIH [Iuama3oH OOpa3oBaHHA TpaJHH
cocrasisieT -5 + -24 0C. AHanu3 ycloBUH pocTa rpajuH U3
rpagoBoro mporecca 27.05.2006r. mpuBeneHs! B TadnuIe 2.

Tabmuma 2. TemnepaTypHble ypOBHH 00pa30BaHUs 3apO/IbI-
IIeH M CII0eB IPajiuH.

Ne rpa- TemnepaTypHBIil ypoBeHb
- Tums! cinost Wi 3apobIia IO TIPEJIOKEHHON MO-
JIVIHBI
nenun, 0C
KpymsiHoit 3apoasiin -24
1 MaroBslii cioit -17
TIpo3paunslii cioii -10,5
Karus -14
2 TIpo3paunslii cioii -17
MaroBslii cioit -13

BriBoabI

Ha ocHoBe ananmm3a W3MEHEHMs paclpeleleHust H30-
TOIIOB C BBICOTOW Ha pas3HBIX CTAJUAX pa3BUTUS OOJaKa
MOKA3aHO, YTO CJOM W 3apOABINIM TPaguH, 0Opa3oBaHHbIC
Ha pa3HBIX YPOBHAX, MOTYT HMETh OJIHM M T€ JK€ 3Hadye-
HUA. J{1s8 ux pasnuums HeoOXOAMMO HCIOJIB30BATH Xapa-
KTEPUCTUKH TPaJH, B YAaCTHOCTH, YCTAaHOBHMBIIYIOCS CKOp-
OCTh TAJCHUS TPaJyH.

PazpaboTaHHBIIl METOA HCCIENOBAHUS MEXaHHW3Ma Ipa-
JI000pa3oBaHKs IO3BOJIIET BOCCTAHOBHTH YCJIOBHS 00pa3o-
BaHUS U poCTa rpaja.

Pe3ynpTaThl MOXXHO MCHOJB30BATh MAJIST KOJHMYECTBEH-
HOW OIICHKM TEeMIepaTypHBIX YpOBHEH oOpa3oBaHus 3a-
pPOIBIIE W CJIOEB TPAAWH, A OINPENEeNICHUS TPaeKTOPHU
JBIDKCHUS TpajuH B oOJaKe.
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UDC: 551.578

Researches of the mechanism of formation of hailstones on the
basis of numerical model of isotope structure of cloudy
particles./S.B. Khuchunaeva/Transactions of the Institute of
Hydrometeorology, Georgian Tekhnical University. -2011. - 1.117. —
pp. 155-158. - Russ.; Summ. Georg.; Eng.; Russ.

In the given work results of numerical model of formation of isotope
structure of cloudy particles are resulted. The method of inter-
pretation of the received results of model is offered.

Results of researches have shown that the developed approach is
applicable for research of the mechanism of origin and hailstones
growth in clouds on the basis of the isotope analysis.

YJK: 551.578

HccnegoBanusi MexaHu3ma o0pa3oBaHMsi rpaga Ha OCHOBe
YHCJIEHHOH MO/JeJIH H30TOMHOI0 cOCcTaBa 001ayHbIX YacTui./C.b.
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kxoro Texumueckoro YHumepcurera I'pysmm. —2011. — T1.117. — c.
155-158. — I'py3 .; Pes. I'py3., Anr.Pyc.

B nanHOli paboTe mpHBEAEHBI pe3yNbTaThl YUCICHHOW Mozaenu ¢o-
PMHpPOBaHHS HM30TOITHOTO COCTaBa OONAuHBIX 4acTwIl. IIpemmoxeH
METO]] HHTEPIPETANNH MOTyIEHHBIX PE3yIbTaTOB MOJIEIH.
Pesynbrarsl HCcIenOBaHUN MMOKA3aM, YTO Pa3pabOTaHHBINA MOAXOX
MPUMEHUM JUIS HCCIEJOBAaHUS MEXaHH3Ma 3apOoKACHHS H pPOcTa
rpaja B o0aKax Ha OCHOBE H30TOIHOTO aHAIU3A.
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L. dogsbo, S. Ly@degs
LoJommggemb @gdbogn®o gbogg@lbodgdol Jopmm-
398 gmama@mmaools 0bbEodydo
go3: 628.54
3%, 35335030 HOR3BNRO  6530)M3OL d>3BBIKNI-
50l ®0GBL3N0MN 3MRKINNGIdS

do 3333000, OMama3 bods@mggmml Tyaol 396-
BB @ YB0 sOFJH0s Aoboirol o Sbo@MMm3mygbye
©53300mgol, goblogym@gdomn  Joasdgdol mdogrol-
ol, @gbmsgols s gohosbol Fg@Hodm@osby [1, 2]
Lbgoalibgs 0by@googb@gdmsb ghmsw dg@ow Loyy-
OoEgdms  dpobs@ol  bosgmmdoms ©s bogmmbd3®m-

©9JBgd0m ©530bd7Mgdol 3Bmdangds, goboowseb I
33300l aolfgMog spaomo o3l bogmmdols s
6530 mMd30M©JB9d0L 06 96Loy®  La@goboabm @

LoogBmdmdoamm  as@s@obol. ogm dgdmbggggdo, Gm-
©glsg ogodogme  omgMomo  bogmmdo  dmbgos
dpobs®ol Fysendo (ogy. 1989 §. sgodos @gbomsgols
dgBom @0 Jodbsedb65T0), gogthzges o dob-
dogngdby o Ib0dgbgermgsbo  gzm@maoy®o  bgdmd-
399> godmofgos dpobs®ol Gem@obg o Goggbaby.
53 30mdegdol dgbFoganolsmgol sdydagos dwo-

bomgdo  bogmmdbol gowo@obols @ogbgomo dmegao
©> dobo  Lodgogmgdom  Impgmodgdbyaro ofbs  dew.

3B gogMdo bogmmdols aog6 3980930l mogoligdydgds.
3obBm@gds, @mdgmoi s gdl  bsgmmddmmwyd-
Aol 3ogd3gergdols dpobodgdo dgodangds hoof g@mls

‘dgdgy0 Loboo [3]:
ac ot oc
oyt

AU VW =ya—zc
ox oy o 'ox

boo@ t @Oms; X, Y, ©5 Z ©935009L gm@wo-
bodms Loliggdol mg@dgdos; X @wgddo dodo@mygenos
dobs®ol wobgdol JodsGmygegdom dmMobmb@ogmey-
G5, Y - X mg@dobowdo Bo@mmbdyms© 3m@mobmb@e-
@ Lod®Rygdo s Z @gmdo 3900 Mo bg-
g00; U, V, W — deobs®ol mobgdol Lohls®ggdos X, VY,
©> Z gHdgdols dododmymgdom; C - bogmmdidmoed-

Hgdol  gmbagbd@aioss dpobodgBos L, U, ©s U,

B YO gbB™mdols jmgnoEogb@goos X, Y s Z mgMdg-
b0l gob{gMog. domo 360dgbgenmds 3bmdogos.

oc

(M

(1 gobdmengdobomgol  aobgobogrme  dgdwgeo
Lobolb Lafyolo s Lobobwg®ho 3odmdgdo:

C =Cy(Xy:Y9:Zy) o3> 120, ()
oc oC
—=0(4)(Y)(3o x=0,X;: —=0 omas y=0,Y:
OX oy

oC

—=0, OoEs Z =0,H, 3)

oz

bogoG  Xg, Yo, Zo I00boGgdo  ©odsdobdy@mgogmo  ob-

309009630l hodggdols jmm@eobs@gdos, XY,Z — dwpo-
bool dmbozgggmols Lopa®dyg, Logeby s Low®dggdos.
sdm@Eobs Ipamds®gmol (1) aob@Gmangdols sdmb-
Lbodo Lofgobo (2) s Lobobwghm (3) 300mmdgdols
>Olgdmdolsl. gobGmangds (1) — ol @ogbgomo ob-
BJaM0Agds bmdEo@Egds 3GSb m-bogm@mlmbols s@o-

@gbowo  ULjgdoms ©o gobangholl dgmmols  asdmyg-
bgdoo [3]  Loleger Ubgomdoms dowg dgopgods
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50*10%5  Fgo@omologoab; X mg@dols  dodo@oyga gdbom
Boigbgomo  dowols doxo 20 d-0o, Y @gddol dods®roy-
@gdom 5 3, bogom  Z 39@B0go o doxo Gmeos
005 3. sddMoyo, Impgmomgds bpgds dpobodols 1
39 Loag@dols s 50 dgB@ol Logobols dmbsyggomdy.
30LoM2 goeme  3Msbgen-bogmenlmbml ijgdom s
35dmg0496mm  gobmagdol  Log@Egmo  jmmeEobs-
Bgool dodsdm aobanghgol dgmmeo. 353ob, (1) gob-
BMgool 0bFga®omgdols sgragm@omdo, ™m3gHs@ MG -
@o goadon dgodegds hoofgmml dgdegao Laboom :

j+1/8 _ i i+1/8 i
C k,I,m Ck,l,m CkJJIrm +ij,l,m :O
/2 * 2
“)
Cit3/8 _i2/8 Cit3/8 4 civ2/s
k,I,m k,I,m +AZ k,I,m k,I,m :0
/2 2
j+5/8 j+13/8
Ck,l,m _Ck,l,m — f j+1/2
T
C 1t¢/8 _i+sis Cit6/8  Civ5/8
k,I,m k,I,m k,I,m KIm
+ Az =0
/2 2
Cit7/8 _cite/8 Cit7/8 4 cis/8
kI, m kI, m +Ay kI, m kI, m =O
/2 2
Cj+l _Cj+7/8 Cj+1 +Cj+7/8
k,I,m k,I,m +Ax k,I,m k,I,m =0
/2 2

Los3 j- womomo doxol bmdg@os; K | s m —
Lbog®@Eomo  dsols  3gobdgdos X, ¥ o Z @gddgdby,
‘Ygbododobow; AX, Ay ©> AZ- LogdGomo bdowols do-

xgo0s X, Y o Z @g@dgdby T- o@momo b0x0s;

AX,Ay s AZ- Ygbododolo oxg@gbiosgy@o m3yg-
GHodmmgdol LolGyga bbgomdosbo sbognmygdos, G-

@mgdo3  9bOYbggmymagh Lgdol dmbm@Gmby@mdsls
©5 25b0lobwg®gdosh Jgdwgao Go@I e gdom:

A, :Tix(u Cpyn U, -UC,y, )-ﬁ(cm,m 20, +Cn):
Ayzziy(vcklﬂym_v“cm-vmkjm)-A”yyz(cMm-2ckm+ck|lm), )
A =212(VV'CK‘|m+1_W°Ck,|,m W)L €2 4G
bosg U™ =05(u+u), U°=[u, U*=05u-u),
V7 =05(v+M), V=N, V' =05v-}]),

W™ =0.5(W +[w), W =|w, W* =05W —w).

(2) wo (3) 300mdgdols Lobdya Lbgomdosh obo-
@eagdl ogom Loby:
0 : .
C= CkO,IO,mO’ Coj,|,m = Clj,l,m’

i —CJ i —CJ
Ck,l m Ck,l,m > Ck,L—l,m - Ck,L,m >

i —Cl I _cl
Ck,I,M—l _Ck,I,M ka,l,o - Ck,l,l

] —
Pk-11m = Pkim>»

(6)

S0 go@ Y00 gobGmagdoms bolFgds (4)-(6) >3Gm-
Jb030gdl (1)-(3) s8mEobols dgmeg @ogol LobylEom
oAl dobgogom, boamo  LoghEygmo  gmme©obs-
Bgool dobggomn — 3oMggeo Goaol LobybEom. sdo-
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bmob, dowgdgamo Ujgds odlm@m@gioe dpa®owos
> dmbm@Mmbydos.

hggbli dog® Bmegmomgdygmo o]bs . I go0Mdo
hodggogamo  bogmmdidmeyddgool  gogmEgemgds  dwo-
bools  gmagl@mdowsh olg, @md hHodggdols §go-
Bogndo  bsgnmd3dmey]Bgool  gmbiEgbd®sgos C =
10099/33, u=0.59/¢3d, W=0,w=-0.02 /(3.

bob.l-by bohggbgdos bogmmdidmeydgdol yog-
39 gds o dobo 3mbigbdmsios t=1, 10, 30 Fm-ols
> 1 bosomol dgdpgy. Gmym@iG bobobowsb hobls,
53500b6d7Mgdgamo  0byMgoogbBol  Jmb3gbd®oios
300390 10 Fo-ol aobdogmmdbdsdo gmyosgobodgdy-
goos  dobs®ol 400-393@0sb  8mbsiggmndy s dobo
Logobols bobggodbyg. jmbagbd@sEos dodlodsgny@os
howg@mol Fgh ool dosdmgddo ©s mobpomsbm-
dom d@otEgds dolbaob godm@gdom. 30 Fo- ol dg-
dogy  bogmmdddmeyddo  gOEgegds dpobsmols
dogae  Logasbgbg homgmols §g@m@Gomopsb wosbenmg-

S0

o .
— O
T==0 min. - e
o
= —
—

bob.l. bogmmdsddmeyd@gools 3mbiEgb@@dsiools C
(2/33) aobofoagds dpobodols bgwsdodmby GmEs  t=1,
10, 30 wo 60 Fo-L.

7008 dsbdognby o dgdpamd ol
d56g6s dobotol dmgen bgosdomls.

t=1 min.

9339 9B0bg-

4‘{
:
Zo i
oo
/Ij
T - T oo = B T = = -
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CHBIICHHUE COJEP)KAHMS HATPHA HPOMCXOAUT 3HAUMTEIHLHO MEJIe-
HHO.
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By means of equation of filtration and equation of kinetics for
chemical reaction of a carbonate sodium and calcium sulfate a
change of the ground salinity is numerically simulated. It is shown,
that the application of sorbent intensifies reduction of the content of
sodium in 5 m layer of soil. The content of sodium especially
strongly decreases in the top 40 cm layer of soil. In greater depths a
reduction of the content of sodium occurs considerably slowly.
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MATHEMATICAL MODELLING OF GAS NON-
ORDINARY FLOW IN MAIN PIPELINES
Introduction
Analyses of a reliability of the main gas pipeline’s ex-
ploitation has shown high probability of the main gas pipe-
line’s some sections damage and gas leakage and as a result
the gas pressure and expenditure alteration when non-statio-
nary processes are in progress[1-3]. After some time gas lea-
kage (under some conditions), it is possible establishment a
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new stationary state of gas movement in the pipelines has sta-
tionary character. That is way it is necessary to study as a non-
stationary stage as well the stationary stage of gas movement
in the pipelines having gas escape in the some sections of the
main gas pipeline[1-2].

In this article we study only large-scale gas leakage
problem from the main gas pipeline and we consider this
question as a reverse task of hydraulic calculation problem.

Statement of the Problem

There are many scientific articles denoted to the problem
of gas leakage problem from the main gas pipeline[4-9]. It is
known analytical method of determination a large-scale gas
escape location on the simple section of main gas pipeline [1],
using data of the gas pressures and expenditure at the entrance
and ending of the gas pipeline. But this method cannot be
used for main gas pipelines with several sections and branches
if previously would not be discovered the location of the
section with gas escape. The method offered by us is devoid
from this default.

So the problem can be formulated as follows: In the com-
plex main gas pipeline with several branches and sections first
of all the placement of the section having accidental gas es-
cape is determined using minimal information (data of the gas
pressures and expenditure at the main gas pipeline’s entrance
and ending points before and after gas escape) and then de-
fined location of the accidental gas escape in the determined
section of main pipeline.

Thus suppose that there is a complex main gas pipeline

having N —1off-shots, with expenses g, (K1,n—1)and the
pipeline is divided by off-shots on n simple sections with
length L, (k =1,n). If at the entrance of pipeline gas expa-

nses in unit of time is My, then at the entrance of the per si-

mple sections the gas expanses are calculated in the following
way

k=(2n).

where numbering is performed from the beginning of the
pipeline to the ending.

As it is known in case of gas stationary movement in the
horizontal gas pipeline exist the following equality [1]:

Mleo > Mk:Mk—l_qk—l’

n
P’ =P => M{AL M
k=1
AZRT
where [, = 2—D , P1 and P2 are values of the pressures
k Pk

at the entrance and at the ending of the main gas pipe-line,
respectively; MKk- are expenses of gas in the unit area of pipe-
line for unit time in the branches; Lk- are lengths of simple
section k of the main pipe-line; Z is a coefficient expressing
deviation of natural gas from ideal gas; A, is a hydraulic
resistance of a gas; T is an absolute temperature; R is a gas
constant; Dk are diameters of pipelines; Fk are areas of
branches profile sections.

Suppose that at the entrance of the main gas pipeline in

the unit of time through pipe passes M,  mass of gas, and

at the ending of pipeline instant of gas mass Mn expendi-
ture of gas is Mn—Q , which indicates that gas with mass
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Q

same mass of gas (, (k=21,n—1) which is conditioned
by gas distributive stations (service management).

Let us suppose that gas leakage is placed on the section i
and gas escape is located on the distance X (0<x<L,)
from the entrance of the section i . Also we suppose that
accidental gas escape represents additional ramification of the
main gas pipeline with expenditure Q . It is evidence that
expenditure of gas is remained the same in the ramifications
located before the section i but after the section i instead

of expenditure M, it will be M, —Q>0 (k=1,n). In
analogously of the right side of the equation (1) let us initiate
the following functions f,(X):

n

.00 =2 M, —QF AL +Q[2M, - QlBx,

k=1

is loosen, although the consumers (users) are getting the

(0O<x<L)’
(0= 2 ML+ Y M, —QF AL, +Qlm, —Qlsix:

(0<XS Ll)’

M?B.L +[M,-Qf AL, +Q2M, -QJB,x,

ie(23-,n-1).

N

n

f,(x) 0<x<L,):

k=!

1N

Let us assume that after gas escape Plz and P; are val-
ues of the gas pressures, at the entrance and ending of main
pipeline, respectively (which are obtained by the measuring
instruments).

Therefore, analogously of the equation (1) we have:

—2 —2
P1 —P, = fl(X). 2)
So for detection of the section of accidental gas escape
and the point of gas escape in this section we have the fol-
lowing mathematical model (algorithm): first of all it is re-

quired to search such kind value i, from the sequence i=
<{fl.,2,-~~, n} and then the value of the X from the interval
[O, I J which will satisfy the equation (2).

Theoretical investigation of the setting problem
For convenience here and further we are defining some

properties of the above mentioned function f,(X):

1. Every function f,(X) (i=1n) represents linear in-
creasing functions of X forasmuch as
QleM, -Qla >0,  (i=1n)

2. The following equalities are correctness:
fa(ly) =10, ([i=2n)

Indeed, let us consider the cases when i=12
separately.
We will get:

fi(L) = X (M, ~Q) AL, +Ql2M, ~QlAL,
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f,(0)=M/BL, +2 Y p.L, =
=§(Mk—Q)2ﬁkLk+MfﬂlLl—(M -Q) AL =
-3 (M, ~Q) AL, +QM, - QAL = (L)
When i=34,---,n—1 then

fi(Lisy) = IZ:MkzﬁkLk + Zn:(Mk - Q)Zﬁk L+ Q(ZMi—l 7Q)ﬁ|71|—|71 =

= i MZB L, + nzl(Mk - Q)ZﬁkLk -MZ.B L+
- Q)Zﬂlfll—lfl + Q(2M1 - Q)ﬂlflLlfl =

= i MEB L + an(Mk - Q)zﬂkl‘k = 1,(0).

When i =n we have

The last fully proofs proper 2.

Now arrange (on the axis) the segments with length Li, i
=(1,n) step by step exactly in such a way that right tail-end
point of the segment i-1 and left tail-end point of the segment
i will be coincide with each other.

Let us define function f,(X) on the each segment i in

such a way, that beginning of the calculation for the argument
x will be the left point of the segment i . In such a way ar-

ranged functions f;(X) represent continuous, sectional in-

creasing linear functions.
From physical point of view above mentioned properties

of the functions f,(X) means that the more is distance of the

location of the accidental gas escape from the begging of the
main gas pipeline, the bigger difference between the values of
pressures’ squares. Moreover this difference continuously de-
fends on the distance in which the accidental gas escape is
located from the begging point of the main gas pipeline. Using

properties of the functions f,(X) it is possible to construct

algorithm which gives possibility to find such kind values of
i0 and x which will satisfy equation (2).

For achievement of this aim first of all it is necessary to
cheek up endings of branches. If for any value of i0 from i
the equality

+(M,

—2 —2
f(L, )=Pi-P:,
is true, then gas accidental escape is located at the simple
endings sections of the main pipeline. If the equality is not
fulfilled for any value of i, then extracting the values of i from
the sequence i=1,2,..n, it will be possible to find the least
value of i0 which will satisfy the following inequality

—2 —2
fio (Lio )> P1—P->.

In that case gas accidental escape is located within the

section i0. If such kind inequality is not fulfilled for any val-

ues of i0 from the sequence i=1,2,..n-1, then gas accidental

escape is located on the last simple ending section numbered
by n. In that case the following inequality will be true

—2 —2
f(L,)<P:i—Pz2, =n.
Afterwards it is emplaced the location (number of the

section i0) of the gas accidental escape the appropriate dis-
tance x can be defined by the solution of the following equa-

—2 —2
tion f, (x)=P1 —P2.
Namely if we have i0=1 then

and I,
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-|Pi-pE- 3w, -or A, |rlotew, -l

k=i-L
fulfilled the following inequality 2 < i0 <n-1 then

g IZM AL, ZM A }/[Q(ZM -Qs,]

And at last if |0 n, then

Pi- pz-zM BL-M,-Qf AL }[(ZMH—Q) y

We have reallzed the algorithm. The calculations have been
performed for the data taking from the several experiments.
The results of calculations shown, that suggested model is
available to define with high probability of the main gas
pipeline’s some sections damage and gas leakage and as a
result the gas pressure and expenditure alteration when statio-
nary process is in progress.
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MATHEMATICAL MODELLING OF GAS NON-ORDINARY
FLOW IN MAIN PIPELINES/Davitashvili T., Samkharadze I.,
Gubelidze G./Transactions of the Institute of Hydrometeorology,
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In this paper a mathematical model (an algorithm) defining a
placement of a section having gas accidental escape in complex main
gas pipeline with several sections and branches is suggested. The
algorithm does not required knowledge of corresponding initial
hydraulic parameters at entrance and ending points of each sections
of pipeline (receiving of this information is rather difficult without
using telemetric informational system). The algorithm is based on
mathematical model describing gas stationary movement in the
simple gas pipeline and upon some results followed from that
analytical solution and computing calculations.
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MaremaTtnueckoe MoaeaupoBanue Heopaunapuoro Tedenus
TI'aza B I'naBnom I'azonpoBone/T.dapuramsunu, U.Camxapanze I'.
I'y6emunze/.C6. Tpymoe Wuctutyra I'mapomereoposioruu [py-
3uHCcKoro TexHuueckoro YHusepcurera ['pysum. —2011. — 1.117. —
c. 162-165. — Amnr .; Pes. I'pys., Axr.,Pyc.

B 3t0if craTthe mpemoraeThes MaTeMaTHIECKast MOAEND (QJITOPUTM)
JUISL OTIPEZIEIIEHNST MECTOHAX0XKICHHS CeKINN, UMEIOIEeH yTeUKy ra3a
B CIOXKHOM TJIaBHOM Ta30IPOBOJIE C HECKONBKUMH CeKIMSIMH H
BETBAMH. AJNTOpPUTM He TpeOyeT 3HaHHS COOTBETCTBYIOIINX
HayaJbHBIX THIPABIMYECKUX IapaMeTpOB B Ha4yaJbHBIX M B
KOHEYHBIX ITyHKTaX Ka)KI0W CEeKIMU TpybonpoBoa (MoTydeHne 3Ton
UHGOPMAIMHU SIBISIETCS JOBOJBHO CIIOXHBIM, 0€3 HCHOJB30BaHMS
TeNeMeTPUIecKOi HH(OPMAIIMOHHOI CHCTEMBI). ANTOPUTM OCHOBAH,
Ha MareMaTHYecKoil MOJEeNM OINCHIBAIONIEH CTAI[IOHApPHHOE
JIBIDKEHHE Ta3a B CIIOXKHOM Ta30lpoBOfE, Ha AaHAIUTHIECKOM
peleHnii ypaBHEHUI! OIMCHIBAIOIINX CTAI[MOHAPHHOE JBIDKCHHUE
ra3a M Ha pe3yJIbTaTOB HEKOTOPBIX BBIYMCICHHUH.
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