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In this issue texts of papers presented at the 62-th May scientific session of the Institute of
Hydrometeorology are offered, dedicated to the pressing problems of Hydrometeorology and Ecology.
Relevant papers are given according to the following scientific directions: Hydrology, Meteorology,
Climatology, Agrometeorology, Climate Change, Environmental Pollution.

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

B HacTosimmii cOOpHUK BKITIOYEHBI TEKCTHI JOKJIAJ0B, 3aCyIIaHHBIX HA 62-01 Manckoil Hay4yHOI
ceccun MHcTHTyTa ['MAPOMETEOPOIIOTNH, IOCBAICHHOMAKTYaIbHBIM NIPOOJIEMBI THAPOMETEOPOIOI U
u o9Kosiorud. COOTBETCTBYIOLIME CTAaTbU JI@Hbl 110 CIEAYIOIIMM HAay4HbIM HalpaBiICHUSIM:
TUAPOJIOTHS, METEOPOJIOTUs, KIIMMATOJIOT s, arPOMETEOPOJIOTHsI, U3MEHEHHE KIIMMATa, 3arpsA3HEHHE
IIPUPOJHON CpEelbl.

COopHMK IpeHa3Ha4YeH JUIsl YYEHbIX U CHEHAIMCTOB, pabOTAIOIUX B Pa3IMYHBIX 00IaCTIX
reo(U3NYECcKUX, reorpadMuecKux U 3KOJOrMUECKUX HayK, MArUCTPAHTOB U JJOKTOPAHTOB.
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O BJIMSIHUM BO3MOXKHBIX UBMEHEHHUM CEJIEGOPMHUPYIOIIUX YCJIOBU U
DAKTOPOB HA XAPAKTEP U MACHITABBI CEJIEBOI'O PUCKA
Xepxeynuaze I'. W.
Wuctutyt ['mnpomereoponorun ['pysmackoro TexHumueckoro yHuBepcutera, r.1OmmucH

VYcioBus, u Iponecchl, 00yCIOBIUBAIOMUE (HOPMUPOBAHUE >KUAKONH M TBEPAOH KOMIIOHEHTHI Cell-
eBOH Macchl M €€ JanbHEHIIero IepeMEelIeHHs] B BUAE CEJIEBOro II0TOKa, BECbMa MHOIOOOpa3HbI H
MHOro¢akTopapl. OHM AKTUBHO H3y4YaJUCh M M3Y4alOTCS MHOTMMH HCCIIEIOBATEJIIMH, OCOOCHHO AaKTUB-
HO CO BTOPOM MOJOBHHBI MpOIIIOro Beka [l] m B pa3HOOOpa3HOW HMHTEpNpeTaluyd OCBEIIEHbl B MHO-
TOYMCIICHHBIX HAYYHBIX H3JaHUsIX, B YaCTHOCTH, MNOApOOHO, B H3BECTHBIX MoHorpadusx [2,3], B He-
JIABHO M3JaHHOM IOocoOMM [5], a TepMHUHOJNIOTHS - B BEChMa IIOJIG3HOM 0000meHun [5]. 3ameTum, 4TO
TEPMUHOJIOTHSL - 00JacTh BechbMa TOHKas, JUCKYCCHOHHAs, CBsi3aHa C (DOPMYIMPOBKON TOUYKM 3peHHS Ha
4T0-mM00, - W 3Ta TOYKA 3peHUs (TPAKTOBKA), B YAaCTHOCTH HA CeJICBHIC SIBIICHHS M TPOLECCH, Y
CIECIUAINCTOB PA3UYHBIX O0JacTell HayKd (Ja ¥ BHYTPH HHX) 3a4acTylO0 Pa3HHUTCS, OOBIYHO B MOJB3Y
TOM O00JIaCTM 3HAHWI, KOTOPYKO IpeiacTamBisieTr aBTop. Ha »Tolf ocoOeHHOCTM B CcBOMX pabdoTax
akneHtupyer BHuManue HO.Omym [6 u nmp.], oTMeuas BaXKHOCTh OOBEKTHBHOTO y4Y&Ta B3aWMOCBS3U W
B3aUMOJICHCTBUS OMHUCHIBAEMBIX SIBICHHH W TPOILIECCOB.

B wacTtHOCTH 3TO OTHOCHTCS K 0O0NacTW 3HaHWH, K KOTOpoil oTHocstca ceneBble sBinenus. C. Ilo-
BUJIMMOMY, U3 3TOTO OOILIEro OMpEAENCHUS TEPMHH «TreOMOPPOIOrHIECKHE)» MOKHO H3BSITh, MOCKOIBKY
penbed (Takke Kak W IOYBEHHO-PACTHTENBHBIH TOKPOB) (opMupyercss B pe3yibTaTe COBMECTHOTO
JEUCTBUS TEOJIOTMYECKUX, METEOPOJOTMUECKUX U THAPOJOTMYEecKHUX IMporeccoB. B Toxe Bpemsa, B
oOmiee ompeeneHne, BO3MOXKHO, CIEAYET BKIIOYUTH aHTPONOTEHHBIH (AaKTOp, poib KOTOPOrO C Teue-
HHUEM BpeMeHH ycuinuBaercs. lloaTomy, ofmnee ompeneneHue Ienecoo0pa3Ho chopMyIHpOBaTh Tak:
«CeleBble SABJICHUS M MPOLECCHl - KOMIUIEKC TI'€OJIOTMYECKHX, METEOPOJOTHMUYECKHX M THAPOIOTUYECKUX
(c yuéToM TpaguIMu MOXKHO: T€OJOIMYECKHX U THAPOMETEOPOJIOTHYECKHX) - MHOTO(AKTOPHBIX SIBICHHUMA
U IPOLECCOB, HA KOTOPbIE MOXET BIUSATH XO3SMCTBEHHAs AEATECIBHOCTH UEIOBEKA).

Bce 3T sBneHMs W mpolecChl B3aMMOCBSA3aHBI M JOJDKHBI M3y4daTbCs W YYUTHIBATHCS KOMILJIEKCHO
- CKOOPIMHHMPOBAaHHO HAa BCEX YPOBHSAX M BO BCEX 3BEHBSX IUIAHUPOBAHUS M OCYLIECTBICHHUS ILIETIEBBIX
nporpamMMm. Heo6xonmMo coriacoBaHHOE WM JaXe COBMECTHOE Y4YacTHe CIEIHaTUCTOB Pa3InYHOTO
npoduist (pa3HbIX TOCYNAPCTBEHHBIX BEJIOMCTB M YUYpPEXKICHHW, YacTHBIX, B TOM 4YHCJIE€ WHOCTPaHHBIX,
¢bupM) Kak B H3YYCHUHM TPHUPOJHBIX IMPOIECCOB, TaK M B pa3paboTKe M peaju3aludd NporpaMMm H
npoekToB. KoopanHaums pa3pabOTKH W OCYIIECTBICHHS NPOrpaMM M TPOEKTOB (pa3pabaThIBaeMbIX B
CTpaHe IJIOOBIMH OpTaHHM3allMsIMH M CIIEIHAINCTaMH) M KOHTPOJIb 33 HMX OCYIIECTBICHHWEM JOJDKHBI OC-
YIIECTBIATHCS BHEBEJIOMCTBEHHBIM T'OCYNapCTBEHHBIM opranom (tuma “T'occTpos”, a Taxxke Akagemuen
Hayk). C menpio obecriedeHHs ONTHUMAIbHOM HAAEKHOCTH MEPOIPHUITUH, OCYIIECTBISIEMBIX B 30HAX
BO3MOXKHOTO yIepba OT OMAacHBIX NPUPOJIHBIX MPOIECCOB, TOCYIAApCTBY Ieneco0Opa3HO WMETh CBOW,
COOTBETCTBYIOIINE PETHOHAILHBIM OCOOCHHOCTSIM CTpaHbl, YTBEPKAEHHBIE HOPMBI H PYKOBOJCTBA C
npumedaHusMu tuna: «llpu HamiexameMmM 0O0OCHOBAaHMM HAAEKHOCTH JIOMYCKAETCS MPUMEHEHHE IPYTrux
anpoOMpPOBAHHBIX METOAOB M DPEKOMEHJAIMK», YTOObI HE 3aKpbhlBaTh JOPOTY TEXHHYECKOH M TEXHO-
JIOTMYECKOM HOBM3HE. OLICHKH BO3MOKHOI'O IIaBOJKOBOI'O U CEJIEBOTO PHUCKa yIuepoa.

Cenedopmupyromnie ycnoBus 3To: a) oOCTaHOBKa (IpUpOAHAs cpeda) B KOTOPOH IMPOUCXOOUT ¢o-
PMHpOBaHHE XHUIKOW, TBEPAOW COCTABISIIOIIEH M €aMOTrO CEJIEBOTO IOTOKAa, a TaKKe €ro JaaibHeiimee
IepeMelIeHne 10 PYCIy:  COBOKYIHOCTH OOCTOSITENLCTB ((akTOPOB), ONPEAETSIOMMX XapaKTepHbIE
0COOEHHOCTH 3THX HpOLEcCOB (TeorpaduuecKkoe MOJOXKEHUE CEJeBOro OacceifHa, ero IeoJIOTHYecKoe
CTpOCHHUE, THAPOMETCOPOJIOTHYECKUI JONTOCPOYHBIM (KIMMAaT) M KPaTKOCPOUHBIA PEXHM, I€OMOp-
¢onorus, OYBEHHO-PACTUTENBHBIN IOKPOB, OJIEACHEHHE, CEHCMUYHOCTH, BYJIKAHU3M, IESITEIbHOCTH Ye-
JIOBeKa, (COBOKYITHOCTHh «(akTopoB ceinedopmuposanusi» no B.D. IlepoBy [5]); 6) naHHBIe, U3 KOTOPBIX
CIIEyeT MCXOOUTh NPU OLECHKE XapakTepa M MaciuTada ceneBoro pucka: MH(opmanus O TeHe3Hce, peo-
JIOTHYECKOH CTpYyKType, Maciutabe (pacxol, oOBEM BBIHOCOB M apeaj MX PacHpOCTPaHEHHs), BO3MOXK-
HOM ymepOe. OTH JHaHHbIE MOTYT OBITH IOJYYEHbl Ha OCHOBE (DaKTHUECKHX MAaTE€pHaloB WIH COBO-
KyIIHOTO yd4€Ta MapaMeTpoB, BXOASIIMX B 3aBUCHMOCTH [0 aJbTEPHATUBHOMY IPOTHO3Y BO3MOXKHOTO
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MIPOXOXKJICHUST CEJISI M IO BEPOSTHOCTHOM OIICHKE €r0 CTOKOBBIX XapaKTEPHCTUK (Pacxojl, YPOBHHU 3aTO-

TUICHUS, 00BEM CTOKA, CUJIOBOE BO3JICHCTBHE Ha IPETPAJIbI).

B xpaTkocpouHBIi W CpEIHECPOYHBIH IEPHUOJ, BPEMCHU HAWOOJIBIIUM KOJCOAHUSIM TIOJBEPIKEH
PeXUM THUAPOMETCOPOJIOTHYCCKUX 3JIEMEHTOB, KOTOPBIH W B JaJbHEWIIEM OyJIeT H3MEHSTHCS B CBS3HU C
MPOTHO3UPYEMBIM HM3MEHCHHEM KJIMMaTa, a 3TO, B CBOIO O4Yepe/b, MOBIMUACT Ha (PAKTOPHI IMOYBEHHO-
pPacTHTENBHOTO TOKPOBa, oJjieeHeHus. Ha mpomeccel m3MeHeHHs BceX 3TUX (akTOpoB Bcé Oombire Oy-
JIET CKa3bIBaThCA BIHUSHHUE [EATENFHOCTA YeJOBeKa, KaK B CTOPOHY VYBEIWYCHHS, TaK M B CTOPOHY
YMEHBIIIEHUSI CEJEBOr0 pHCKa. B OTHOmIEHWM W3MEHEHHs KIMMara, WCXOAS W3 M3BECTHBIX [aHHBIX O
MexaHn3Me (OPMHUPOBAHUS Celei, MOXKET OBITh CHeNaH CIEAYIONIHMA MPOTHO3 OO0IIero XapakTepa:
® TIOXOJIOJIAHWE KJIMMaTa — OyJeT CHOoCOOCTBOBAaTh: CHW)KCHUIO WHTCHCUBHOCTH KPYrooOOpoTa BOJIbI,

pa3BUTHUSL 3K30TCHHBIX (PPO3MOHHBIX) TIPOIIECCOB M OOJIACTH HMX PACIPOCTPAaHEHUS; YMCHBIICHUIO
MPOJOJDKATENBHOCTH CEJIEBOTO  Ce30Ha, YACTOTHI TIPOXOXKIASHHS Celed W B IeJoM, Macirada
CEJIeBOTO PHUCKAa, B OCOOEHHOCTH OT CeJei JO0XKIEBOTO TeHe3Hca.

e T[OTCIJICHWE KJIMMara — a) Ha IEepBOM dTame OylIeT crnocoOCTBOBaTh: POCTY HMHTEHCUBHOCTH KpYToO-
0o0opoTa BOJIBI 332 CYET TasHbS JIBJIOB, a TAKXKE PAa3BUTUSA DK30T'CHHBIX (3PO3MOHHBIX) IMPOIECCOB U
0o0JacTH WX PAaCHpOCTPAaHEHHS; pPE3KOMY YBEJIMYCHHIO CEJICBOW AaKTUBHOCTH, B TOM UYHCIEC B
BBHICOKOTOPHOM 30HE 3a CYET MHTCHCHUBHOI'O TasHbS JIBJAOB U OIMOPOKHEHHUS MOPEHHBIX O3€p; YBEJIH-
YEHHUIO IMPOJOJDKUTEIBHOCTH CEIIEBOTO CE30HAa W B IIENIOM, MacliTada CeIeBOro PHCKa, B OCOOCHHOCTH
OT CelIed CMEIaHHOTO TeHe3nca (COBMEIIEHHOTO - JOXKIACBOTO, CHETO-ICIOBOTO W JUMHOTECHHOTO); 0)
Ha CIIEAYIOMIEM J3Tale XapakTep M MaclTad CeleBOro pucka OyAyT 3aBHUCETh OT PEXHMa OXKAEBOTO
U BOJHOTO CTOKa — BO3PAcTET 4YACTOTa CXOAa Celiel B BUAE CENEBBIX IMABOJKOB, JIMOO, TIPH PEAKOU
YacTOTE, YBEIMYHUTCS WX MOINHOCTH. B memom, puckum Bo3pactyT. Pasymeercs, dapakrtep W CTEICHb
W3MEHEHUI MOTYT OBITh pa3jIMYHBIMU, B 3aBUCHMOCTH OT Ieorpa(uuecKoro pacroyIOKECHUS H T'eoMOop-
(oJIOTUH  KOHKPETHOM TEPPUTOPUATBHON €IUHMIBI (MECTHOCTh, PEYHOH OAacceiiH, ypouuIie u Jp.),.

KayecTBeHHasi oOlleHKA BO3MOKHOT0 XapakTepa M MacluTtafa cejJieBOr0 pHCKa B TCUCHUHU
CEJIEBOTO CE30Ha MOXKET OBITh JaHa Ha OCHOBAHWU (PEHOMEHOJOTHMYECKOTO aHaIn3a M3BECTHBIX CIIy4acB
(hopMupoBaHus ceieil Mo crieHapusM [7], IpHUBEICHHBIM B Tabiuie 1.

Psin 3axmoueHuit 0 xapakTepe W MaciTabe CeleBOro pucka MOXKeT OBITh CJeNaH IO pe3ybTaTam
MpeIBapUTEIbHOrO (0030pHOr0) aHayim3a [7] mporHo3HOW (OPMyJibl BKIIIOUAIOIICH 3HAYCHHS: CYTOUYHOTO
clost 0cafkoB (Y) M CyMMBI OCAJIKOB 3a Hpe/UIecTByoIie jxare nporxosa 20 nueid (S,), MakCHMaJIbHOM
temriepatypsl Bo3ayXxa (Tmax) ¥ MHHHMaJbHYIO Temrieparypy MOYBbI ({min), @ TakkKe — OTHOCHUTEIbHYIO
BJIQXKHOCTH Bo3ayxa (I):

1) ¢ pocroM TeMmiepaTyphl BO3dyXa © TIOYBBI YBEIWYUBAETCS PHUCK MPOXOXKICHUS CElIeH
TJISIITAATBPHOTO TEHE3UCa — CBSI3HBIX CEJeH, JaKe NMPU OTCYTCTBUHU JIOXKICBBIX OCAIKOB;

2) oOunmue o0caakoB, OCOOCHHO TIpW 3HAYUTENFHOM TMIPEIBAPHUTEIHHOM  YBIAXHEHHH TPYHTOB
OacceliHa, TOBOPUT O HAJMYUH DPHUCKA, OT MPOXOXKACHHUS HECBI3HBIX TPA3CKAMEHHBIX U BOJO-KAMEHHBIX
ceJeit;

3) npu OMHOBPEMEHHOM YBEIMYEHWH BCEX MapaMeTpoOB B TIEPBOE BPEMS PHCKH CXOJld MOIIHBIX
celeid W BBIHOCA PHIXJIOOOJIOMOYHOTO MarepHalia B YCThEBYK) 30HY OyayT BO3pacTaTh, Kak M 4acTOTa
MIPOTHO30B PUCKA.

Ha puc.2 npogeMoHCTpUpOBaH OJUH U3 BO3MOXKHBIX BAPHAHTOB MUCIOIb30BAHMS MPOTHO3HON (HOPMYJIbI B
Bujie quarpaMmbl QYHKIHAH T max=T(tmin,Y). MOXHO BHIETH, YTO MPU MAKCHMAJIBHON TEeMITEpaType BO3AyXa
Gomee 30° Temmeparype mouBbl ~29° PHCK MPOXOXKICHMS CEMsl TUISILHATBHOTO TeHE3NCa MOXKET BOBHUKHYT
Jlaxe B CyXyFo HOrojty rpu Temmeparype nousbr 220-180,

Ot Meronsl pazpabortansl B 3akHUI'MU wu Brifo4eHBI B JCWCTBYIOIIHE W CETOJHS HOPMATHBHBIC
uHcTpykimu U nocodbuss (BCH 03-76 u [IMII-91). B Hux wu3MeHeHHe pacxoja W 00bEMa CeleBOro
CTOKa HaxOmATCI B NPsIMOA (YHKIIMOHAIBHOH 3aBHCUMOCTH OT HW3MEHEHHUS COOTBETCTBYIOIIHUX
mapamMeTpoB BOAHOTO cToka. OpHako, B HAWOONBIIEH CTEIICHW, W3MEHEHHWS Maciraba cems W,
COOTBETCTBEHHO, CEJIEBOI0 pHCKa, CBA3aHbl C KOA(DGHUIMEHTOM CEJICAKTUBHOCTH, YYHUTHIBAIOIIUM
SPO3HOHHYIO TMOPAXKEHHOCTh OacceliHa, OCpPeIHEHHBIA BKJIAJ €ro  OTACIbHBIX XapaKTePHBIX YYACTKOB B
(hopMupoBaHue TBEPAOH COCTABIIONICH CENEeBOW MacChl W ompenensomeid e€ TekydecTb. Ha ocHoBe
YKa3aHHOW 3aBHCHMOCTU, B TIEPBOM MPHUOIMKEHUU, MOTYT OBITh CHENaHBl CIEAYIONIHE BHIBOIBI:
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Tao6auna 1. deHoMeHOIOTHYECKHE OLEHKH PHUCKA

Cutyanus B OacceiiHe peku

Onenka Pa3BUTHUA CCJICBLIX MPOLECCOB M CCJICBOIO0 pPHUCKaA

B mHauame ceneBoro cesoHa
B  OacceliHe HakomieH 00-
JIBIION OOBEM CHEra W Jbla,
B pycie W Ha OOKOBBIX IIp-
HTOKaX HMEIOTCS OIIOJI3HE-
BBIE, CHETOJABHHHBIE 3aBa-
JBI, CEJEBBIE OYard CHIIBHO
VBJI2)KHEHBI.

1.1. Ilpy UWHTEHCHMBHOM TOBBIIIEHUH TEMIIEPATYphl, HAJIOKEHUU Ha
MABOJKOBBII CTOK JIMBHEBBIX OCAAKOB — (POPMUpOBaHHWE MOUIHBIX, B TOM
4ycje CBS3HBIX, CEJEH IPEUMYILIECTBEHHO B Hadaje CEJIEBOIO CE30Ha.

12. Ilpu 3aTsDKHBIX AOXKIAX - HAKOIUIGHHE B PYCIE€ UM CMBIB B HIKHEE
TeueHHe OOJIBIIOrO  KOJNMYECTBA  PHIXJIOOOJIOMOYHOTO — MaTepuana ¢
MOBBIILICHUEM [HA M YPOBHEH 3aTONJIEHUS; MPU IOAPE3KE SI3BIKOB CHUJIBHO
YBIQXKHEHHBIX OINOJ3HEH H OeperoB  BO3MOXHO 0Opa3oBaHHE MOLIHBIX
HECBS3HBIX  CeJei.

3acyxa B Haudajle CeJIEBOrO
CE30HA IOCIE IPEALIECTBYIO-
el OCEHHE-3UMHEH 3acyXu

[loBpexkaeHne  pacTUTENBHOIO  IOKPOBA, BBICOKAash ~ MHTEHCUBHOCTD
BHIBETPUBAaHUS W HAKOIUIGHUS B CEJEBHIX oOyarax pbIXJ000JIOMOYHOTO
MaTepuaia, TasHHE JIEAHUKOB,  ONACHOCTb NPOPBIBA MOPEHHBIX 03ED,.
dopMupoBaHue cenel 3aBHCUT OT IMOCIEAYIOIIEro PEeKUMa TeMIepaTyphl
W OCAAKOB: IMpPH 3HAYUTEIHLHOM TIOBBILICHUH TEMIEparypel — Celd
MIPOPBIBHOTO (MOPEHHOI'0) T'€HE3UCa, NMPH CMEHE 3acCyXd OOMIIBHBIMH J0XK-
ISIMM WU JIMBHSMH BBICOKOM HMHTEHCHBHOCTH — PHCK (DOPMHPOBAHUS
JOXIEBBIX celiell OONBIION MOIIHOCTH.

3acyxa B Haudajle CeJIEBOrO
Ce30Ha Tocje MpeAlecTBY-
IOLEH JUIMTEIBHOM 3aCyXH C
e moclnenyouuM UINTeb-
HbIM (MHOTOJISTHHM) MPOJIO-
JOKEHHEM.

To e, 4TO W B MyHKTE 2, HO C YMEHBLICHHEM YaCTOTBHl NPOXOXKICHUS
ceneil, pUCK INPOXOXKICHHS MOLIHOTO CEeJsl JUIIb IPU JIMBHAX BBICOKOM
WHTEHCUBHOCTH M TIPU NPOPBIBE MOPEHHBIX O3EP.

JUTUTENIbHAS MHOT OJICTHSISI
3acyxa Ipd  HEU3MEHHOU
WA MOBBIIIAIOIIEHCS
CpelHEl  Temmeparype  3a
MIEPHUOJ CENIEBOTO Ce30Ha

To xe, 4TO W B MyHKTE 2, HO, MOCJE HMHTCHCUBHOTO TasHUSA JICTHUKOB
U YMEHBIIEHUS KOJIMYECTBA WJIM HCUE3HOBEHHUS MOPEHHBIX 03€p, —
YCTpaHEHHE pPHUCKAa OT CeJIed COOTBETCTBYIOLIETO  TIEHe3uca c
COXpaHEeHHEM pucka (OpPMUPOBaHUS celied OONBIION MOIIHOCTA IPH
PEIOKHUX JIMBHSIX BBICOKOM WHTEHCUBHOCTH.

Puc.1. Cocrosinue 6epera PCKU IpHU TasAHUU OOHMJILHOTO CHEXKHOI'O MOKpOBa
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Puc. 2. Jluarpamma Haidwdusi CEJIEBOTO PHUCKA.

Cnenyer WMeThb B BHAY, YTO BO BCEX IIEPEUUCICHHBIX CIydasx IIOJ PHCKOM IOJPa3yMEBaETCs
noTeHuuanbHeld ymep6. Ero ¢axtuyeckue pasMepbl MOXKHO ONPENENIUTh JIMIIb OKOHTYPUB 30HY 3aTO-
IUICHUSI U Pa3pyLIMTEIBHOIO ACHCTBHSA CeJii M OLEHUB TSDKECTh M CTOMMOCTh PEIBHO BO3MOXKHBIX IIO-
Tepb WIM MOTEph MpPH HAMEYEHHOM OCBOCHMH JTON 30HBL. CleayeT TakKe Y4YUTHIBaTh HAIM4YUEe WIH
HaMEUEHHOE OCYIIECTBIEHHE IPOTHBOCENEBBIX MEPONPHUATHH B KaXXJOM  KOHKPETHOM CcIllyyae oIIpe-
JICJIEHUs] pUCKa.

B 3akimtoueHue OTMETHM, 4YTO JaHHas paboTa HE TPETCHAYeT Ha TMOJHOTY CYXKICHUH W 3aKJIIo-
YeHUH, KaK 10 IOBOAY TEPMUHOJOIMH, TaK U OTHOCHTEJBHO PACCMOTPEHHBIX BOIPOCOB BIMSHHUS pas-
JUYHBIX YCJIOBUH M (aKTOpPOB Ha XapakTep W MacCIITaObl CEJIEBOrO CTOKA, a TAKKE Ha CBS3aHHBIE C
HUM pucku ymepOa. OHa JUIIP B IEPBOM MNPUOMIDKEHHM 3a0CTPAET BHUMAaHUE Ha psAe, C Hauen
TOYKU 3PEHUs], BOXHBIX U CEJIEBEACHHs BONPOCOB U MOAXOJOB, TPEOYIOUIMX AalbHEHIIET0 YTOUHEHHS
U YCOBEPLICHCTBOBAHUS COBMECTHBIMU YCHJIMSMH CIICLUAJINCTOB B 00JaCTH BCEX B3aMMOCBSA3aHHBIX
(hakTOpOB, BIUSIOMIMX Ha (OPMHPOBAHUE CEJIEBBIX MOTOKOB W CBSI3aHHbIE C HUMH PHCKH. BakHewmmm
KPUTEPHEM OLEHKH CYXJCHUH M 3()(QEKTUBHOCTH  MPE/UIOKEHUH SIBISIOTCS (DAKTHUECKHE MaTepHalbl.
[ToaToMy Tak Ba)KHO TPOBEACHHE IOJHOIIEHHOTO CEJIEBOI0 MOHHUTOPHHTIA.
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ON THE EFFECT OF POSSIBLE CHANGES IN THE CONDITIONS AND FACTORS THAT CONTRIBUTE TO THE
FORMATION OF DEBRIS FLOWS ON THE NATURE AND EXTENT DEBRIS FLOW RISK /Khrkeulidze
G./Transactions of the Institute of Hydrometeorology, Georgian Technical University.2015. vol.121.pp.10-14.
Russ ., Summ.: Georg., Eng., Russ.

The basic climatic, meteorological, geological, anthropogenic factors and conditions that promote debris flows
formation, taken into account in target tasks for debris flow hazard assessment, as well as the impact of their
possible changes on the nature and extent of the debris flow risk.

O BJIMSTHAA BO3MOXKHBIX H3BMEHEHU CEJIE®OPMUPYIOIIAX YCIIOBUI 1 ®PAKTOPOB HA XAPAKTEP U
MACIITABBl CEJIEBOTO PUCKA/Xepxeymunze [.M./C6. TpymoB HWncturyra ['mapomereoponorun
I'py3unckoro Texuudeckoro YHusepcureta I'py3zun. 2015.8p1m.121, ¢.10-14. Pyc., Pes.: I'pys., Anr., Pyc.
PaccmarpuBaioTcsi OCHOBHBIE KIMMAaTHYECKHE, THAPOMETEOPOJIOTHUECKHE, T'€0JIOTHUECKHE, aHTPOIOTCHHBIE
cenedopmupyrome ycIoBUs U (JaKTOPbI, YIUTHIBAEMBIE B IIETIEBBIX 3aJa4ax 110 OLIEHKE CEeJIeBOI OMacHOCTH, a
TaKXe BIMSHUE WX BO3MOXKHBIX U3MEHEHUH Ha XapaKTep U MacITaObl CEIEBOTO PUCKA.
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Ty gdols do@ogoli (3300 gdomdsby, dofolzgds Fyamgdol w@mbggdo bmpog®m {ysadgdigge
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Foddmopagbl, bmerm, @@gbool bodbsmds dgodargds gasbwgl dgdmbgggom (X) ooyl
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3oobaoM0dgdds gg0hggbs, @M mMogg dobodgby H®Ybol (335 gdomdols Ggbogbz09d0
0omdol  ghmbsodos. mmogg dgdmbgggsdo B@gbogdo wogodbodps dsolol mggdo, bmenm
Lgbembgdols Jobgwgom aoboxrbyeby, wogdomo BOGbol Ggbwgbz0gdo o®dmdl Lybmbgdols
dobgogom. @s3  dggbgds  Fogogdol (3300 gds@mdols BOgbpgdl, o wopgdbomo  EGMgbwo
5m0bodbs  s3@oa-0gbolols  3g@omedo,  ©sbs@bgb  3g@MomeTo  godymgzgomo  FOgbogdo
05bbggdosh  gOMIsbgml, F®gbo  GoJbodgds dobotg FH3geoMby  Mmgdgdgemols  mggdo,
©sbs®hgb  dgdmbgggsdo (3goemgdomds dgdmbgggomos.

ROB3IAOB IS — REFERENCES — JIMTEPATYPA
L adogmeos ., 3g0glgeody ©., GO®s3s0dg g o ULbg “Feol  wolofgolol gogemgbs
doobs®ol  Faroy@o  Hodmbogbols s  bogrgdgdol  gO®mogdmyegdoddy ©s  BOgboby”
d0®aMmdg@goemmmyools 0bLGo@dydol dOmdgdo, Gmdo 115, 2008
2. Tpuromus I'., Kepecenuuze /1., Bpersamze I'., “Bimsaue r100a1bHOr0 MoTEIyIEHHs KIMMaTa Ha PEXHUM
CTOKa HEKOTOpBIX pek ['pysun”. Tpynsl mexa. Kond. mocBsameHoMy MeXIyHApOIHOMY TOIy MPECHOMH
Boabl. EpeBan. 2003

3R030B30L  IRMBSRNIGO G3ROKRI3OL  BMEDHI Lb3oRB3S  3IBOMROL  HSBMESRIGOL

G30RI3ORMIOL  BIGRI6GGNIBOL  FIBSLIdS RS 96ORNODBO 3R, 3B3B@OOLS RS BMBLMBOL
39035R0MDI  /y@oamaos 3., g90gbgarodyg ©., GOS350dg 3. dGgagedg 3./ Logodmggeomls
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Gadboga®o  9bogg@Lo@g@ol do®mdgBgmamamyool 0blBoR Aol dOMsms 3 gdyeo-2015.-
®121.-33.15-18.- Jo@m., @9b. Jodm., obyen., Gyb.

g0do@ol  aganmds@yg@o  33eomgbol gmbby dwobs@gms  Hodmbowgbols  dopsfaoydo
aobofogmgds  9g@®m  0bGgbloydo gobwgds - dgdgodegds  I3odgfymosbo  3g@omeols s
2300bMgds  9bglyamosbo  3g@omeols  hodmbswgbo.  Lbgopslbgs  3g@omwols  hodmbowgbols
(3350 goomdol Agbwgbzogdol  dglogslbgdemse dgo®bs dwobodyg B 3300l (ogobmsb) ©o
dobo  dgbsgools gogbmgo  (Lbgogrolmsb) @Goggggemo  mgggdobs s Lgbmbgdols  (yamols
bo@x gdols badygsam 360dgbgenmdgdo. mMogg dwobos®olbomgol  godmmgmoan odbs dmeyay®o
309803096900, Fogro 30m396Hgddo, bodyxgdol GOgbol gm@gmsiools 3mgxno3ogb@gdo ©s
Joangdols  H®gbool  gmegamsiEool  3mgn0309b@Ggdo,  Omam®3  mgggdol  oby  Lgbmbgdol
dobgogom 1969/70 — 1985/86 {angdols 3g@omwolismgols.

3oobaoM0dgdds gg0hggbs, M mMogg dobodgby HOYbool (3358 gdomdols Ggbogbz09b0
0nomddol  gOmbso®os., m@ogg dgdmbgggedo F@gbogdo wosxgolodws dsolols mggdo, boenem
Lgbmbgdol Jobgogom aobogbym by, ©ogdomo FMgbols Fgbwgb0gdo o®Mdmdl Lgbmbgdols
dobgegom. @o3 dggbgds Foamgdol BOgbegdl, o ogbomo GE9boo 5@obodbs s3@Moa-0gbolols
3900mdo, ©sbs®hgb 3g@omedo yo@ymgomo BOGbgdo mobbggdosh gOMAsbgml, dspa®sd gl
0obbggo®s dgdmbgggomo boliosmobss.

ASSESSMENT AND ANALYSIS OF TENDENCIES OF VARIABILITY Of LOOWS FOR DIFERENT
PERIODS AGAINST THEV BACKGRAUND OF GLOBAL CLIMATE CHANGES (BY THE
EXAMPLE OF MTKVARI AND POTSKOVI RIVERS/Grigolia G., Kereselidze D., Trapaidze V.,
Bregvadze G.,/Transactions of the Institute of Hydrometeorology, Georgian Technical University. -2015. -
vol.121. -pp.15-18. Georg., Summ. Georg., Eng., Russ.

Against the background of global climate changes the intra-annual distribution of river flows will become
even more intensive — low-water period’s flows will decrease and high-water period’s flows will increase.
Average values of water discharge in Mtkvari River (near Likani) and its tributary, Potskhovi River (near
Skhvili) according separate months and seasons were selected for assessment of tendencies of variability of
flows for different periods. Modulus coefficients, shares in percentage terms, correlation coefficient of
discharge trends and correlation coefficient of share trends according to months and seasons were calculated
for both rivers for the period of 1969/70 — 1985/86 years.

Calculations show that the tendencies of trend variability are almost the same for both rivers, in both cases
trends were registered in May, while according to seasons — in June, tendencies of positive trend dominate
according to seasons. As to the share trends, a positive tendency is registered in period of April-June, in other
periods negative trends coincide each other, however this coincidence is of random nature.

Ounenka ¥ aHaIW3 TeHACHIUH H3MEHYMBOCTH CTOKOB Pa3IM4YHOrO mepuoaa Ha ¢oHe TI100aTbHBIX
u3MeHeHHii kiaumara (Ha npumepe pek Kypa u Ilouxosm)./ I'puronus I'., Kepecenunze /., Tpananmze B.,
Bpersagze I'.,/C6. Tpymos Mucturyra I'mapomereoponoruu I'pysuHckoro TexHuueckoro YHHBEpcUTETa
I'py3un. -2015.- 1.121 .-¢.15-18.I'py3., Pe3. ['py3., Anr., Pyc.

Ha ¢one rinoOanbHBIX W3MEHEHWI KIMMaTa BHYTPUTOAOBOE paclpelieliecHHe CTOKOB PEK CTaHeT elle
0ojiee MHTEHCHBHBIM — YMEHBIIATCS CTOKHM MAajlOBOJHOIO IEPHOJa M YBEIMYATCAd CTOKM MHOT'OBOIHOIO
nepuofa. Jisi OLEHKM TEHAEHIMH HM3MEHYMBOCTH CTOKOB Pa3jIMYHOTO Iepuoja ObUIM BBIOpaHBI CpeIHUE
3HaYCHHS pacxoia Boael B peke Kypa (6mu3 Jlukann) u ee npuroke Ilomxosu (6113 CXBUIIN) IO OTACIEHBIM
MecsiiaM ¥ ce3oHaM. [l o0enx pek ObUIM BBIYMCIEHBI MOJYJbHBIE KO3((HUIUECHTHI, JOJIH B MPOIEHTAX,
K03(pPULIHMEHT KOppesIMU TPeHAa PacXoAoB U KO3(D(UIMEHT KOppesiuuy TpeHla A0oJIeH Kak M0 Mecslam,
TaK ¥ o ce30HaMm, 3a neproa 1969/70 — 1985/86 romos.

Pacuets! mokazanu, 4yTo 1A 00eNX peK TEHACHIIMH U3MEHYNBOCTH TPEHAOB MPAKTHUECKH OJMHAKOBEIE, B
o0oux ciyyasx TpeHIbl ObUTM  3adUKCHPOBAaHBl B Mae Mecsle, a IO CEe30HaM — BECHOH, TEeHICHLUH
MIOJIOKHUTENIFHOTO TPEeHAA Mpeo0IagaroT o ce3oHaM. YTo ke KacaeTcsl TPEeHI0B JI0JIeH, 3eCh MOJIOKUTEIbHAS
TEHJCHIIMS OTMEYEHa B TMEPUOJ alpeis-UiOHA, B OCTAIbHBIE MEPHOABl OTPHUIIATENBHBIE TPEHBI COBMAIAIOT
JIpyT ¢ APYTOM, OJTHAKO 3TO COBIA/ICHUE UMEET CITyJailHbIN XapakTep.
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Q=AF ©> Q =BQy {aol Lbgswslbgs 3g@ompoblomgols

0399%0 Qo % Qi | Qaos A B
1 90.8 425 199 332 0012 032
II 123 5.74 273 393 0014 0.35
[T 201 943 493 86.8 0.021 0.62

v 338 15.8 643 156 0.058 1.52
Vv 331 154 576 176 0.075 2.03
VI 267 124 396 137 0.075 2.00
VII 193 9.01 369 102 0.060 1.50
VIII 136 6.34 313 60.3 0.046 1.07
X 103 481 196 50.0 0.028 0.72
X 125 522 378 470 0.027 0.68
XI 122 5.68 310 35.0 0.022 0.60
XII 114 532 280 253 0.017 043

I — XII 180 - 2779 154 0.038 -

I - I 138 19.3 246 624 0.016 042
IV — VI 312 473 482 172 0.067 1.88
VII - IX 144 202 250 &1.1 0.043 1.14
X — XII 120 16.8 253 432 0.022 1.59
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XII - 1II 132 246
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bo®xgomob (Qo, 3%/79), @mImgdoi 536GmJbododgdam obs ds@Fogo F@g0go aodmlsobeymg-
d9000:
Q=AF, (1)
Q=BQo. @
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LoBgomm Fanog@o hodmbowgbo (Qg, 3/¢3) o Vglodsdolo Bsdmbsowgbols Gegom [1].
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05305 s gJlEMgdsay@o 3b0dgbgemdgdo anol Lbgowslbgs 3g@omwobomgols, gosbysto-
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Feosbo  ©o33003900m5  @0a9b00m, OMAmgbdbo  ©odoxg®gogeo  LobylGom asblabmgdsggb
Tyoebodgy@mbgm goobyomodgdgdolbomgols Lodkodm dwobodgms Fymol 3m@gbiosey®d @glym-
Lgol, domo @oxombogyg@o  asdmygbgdols Logydgemosbo ©oygads®gds - @oMgyymo®gdols-
0gol, @oms YbOybggaymagom 0dbgl godEobols Fyoebsizogol gJldangs@oiool g89d@n®mds
s gbog@mbmgds.

agb®ogno 2.35030bols {goalsiegdo hodwobo®y dwobs@gms Fyeols bodyxgdol  (Q 3/79)
daogoemoyg@o bEsBobEgM0 dsdobosmgdangdo Fanol Lbgowsolibgs 3g@omwolomgols

o 0ombo — sen3sbs ygo@ogos — bgbRoxgmbo bobolifyogo — dom@smo
999 Qo Cv | Qayg | Qaos | Qo Cv | Qasy | Qaos | Qo Cv | Qasg | Qaos
I 351 0.51 819 14.8 46.2 0.44 989 164 946 037 183 2.05
I 40.2 042 89.7 15.6 70.1 0.45 155 20.2 12.7 040 282 345
III 72.6 0.34 153 250 107 0.40 281 542 212 042 58.7 7.63
I\Y% 172 031 283 979 130 036 | 280 50.1 | 364 | 039 | 802 114
\Y 215 0.24 353 127 844 | 035 167 359 | 318 | 030 | 56.0 13.1
VI 191 0.19 267 111 563 | 033 | 925 | 20.1 194 | 035 | 368 | 597
vl 145 0.19 262 81.1 37.0 043 87.2 17.0 113 0.39 20.8 431
VIII 99.5 0.30 209 46.8 280 0.55 79.1 103 8.24 0.46 244 321
IX 71.6 0.28 115 414 246 048 62.8 5.70 723 0.44 184 293
X 759 | 043 238 348 | 384 | 057 101 8.95 107 | 072 | 383 321
XI 62.3 0.50 154 203 47.8 0.61 128 123 11.6 0.49 275 2.36
XII 477 041 96.8 18.5 542 0.57 150 7.55 11.7 0.49 32.7 1.80
[-X1I 103 0.17 | 1470 | 108 | 60.7 | 020 | 1100 | 4.00 159 | 018 | 209 | 0.64
I-11I 494 0.30 108 18.5 744 031 131 373 14.5 0.30 22,6 6.20
IV-VI 193 0.18 301 119 90.2 0.28 163 415 292 0.29 533 11.7
VI-IX 105 020 195 64.9 299 041 71.0 124 8.92 0.34 19.5 3.80
X-XII 62.0 035 163 26.0 46.8 045 93.7 14.6 113 042 26.1 2.60

IV-VIII 165 0.15 275 102

II-VI 944 0.27 162 473 272 028 58.0 952
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Bgmamemaool 0bLGo@YEol damdsms 369dye0-2015.-7.121.-3.19-22- Jo@m., Ggb. Jodm., obyan.,
a9k,

sl gdomos  do.  Gombby  oggdygmo  god@zobol  Fysalsiogol  30@Ms3gB®gdo s  dolo
©560dbygangds. @obYLFIdYos dol'do hodwobomyg dwobs®gms (Mombo, ygodoas, bsbolifysemo)
Tyemol  bodxgdol  IGsgsafanoyg®o  bEsGobEogy®o  dsJobosmgdbamgdo  Fanol  Lbgowslbgs
3900molasmgol. dJowgdygeos gddo@Moygeo Gm®dymgdo dgyblsgagaen dpobsdgms hodmbswgbols
3obLobeg@oliomgols.

FEATURES OF THE WATERS FLOWING INTO VARTSIKHE RESERVOIR FOR ITS EFFICIENT
EXPLOITATION /Basilashvili Ts./Transactions of the Institute of Hydrometeorology, Georgian Technical
University. 2015. —vol.121. —pp.19-22.- Georg.; Summ. Georg., Eng., Russ.

Parameters of Vartsikhe Reservoir built on the river Rioni and its function. Multi-year statistical features of
water expenditure of the rivers (the Rioni, the Qvirila, the Khanistskali) flowing into the reservoir have been
ascertained for different periods of year. Empirical formulae have been worked out for yet unstudied rivers.

XAPAKTEPUCTUKU TIPUTOKA BOJIbl B BAPLIMXCKOE BOJOXPAHWIMILIE B LEJISIX EE
DOOEKTUBHOM SKCIUIYATALIMU /Bacunampumu 11.3./C6. Tpynos Hucturyra I'mapomereoponoruu
I'py3unckoro Texuuuyeckoro YHuBepcutera I'pysun. -2015.- 1.121 .-¢.19-22.-'py3., Pe3. I'py3., Anr., Pyc.
OnuceiBaloTcAd TapaMeTpbl W Ha3HaueHHe BapIxXcKoro BOJOXpaHWIMIIA IMOCTPOCHHBIH pa p. Puonm.
YTOYHEHBI MHOT'OJIETHHE CTAaTUCTHYECKHE XapaKTEPUCTUKU PAaCcXOI0B MPHUTOKA Boasl pek (Puonn, KBupnna,
XaHHUCLKaIM) 3a pasHble NEepHOAbl T'OAA.IOJIYYEHBl SMIMpPHUYECKHE (QOPMYJBl Ul ONpPEAETCHUS CTOKa
HEU3y4EHHBIX PEeK.
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bogbols Mg ueo®gdols s dob goobsfoggdsl, Gobmgoloi Lakodms (yammol g3mbmdoy®o s
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Lod@mabobm  3ogdo@ols LogOomm  dodo@mygengdowsb  gosb®ogro Fgd@oggbol sdmpawgdols
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domo  3geomgdols  gHmosbo g@sogbRgdo s domo d60dgbgermdgdols goblobwg@s  yggans
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3odmygbgdolomgol.  gods  sdobs,  de.  hodmbogbol  3GMabmbodgdolomgol  dg@ow
sOobgalsg®ganos o3 o9bdo dJmbyeo mbggopo bogngdgdol wowo Fogoo dyod bogngdgdmsb
dgomgoom, Goasb dJmgdbdo dmbymo mbggoeo boggdgdo Jmol BgOMEgdol wobdogmdols
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Forecasting methods of flooding periods, quarterly and monthly expenditures of three tributaries (Tetri,
Shavi and Pshavi) of the Aragvi River have been worked out by using a multifactoral statistical model. They
are essential for rational utilization of the water resources of Zhinvali reservoir as well as for water supply,
irrigation and power service and safety, which will result into significant economic effect.
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MOJIOBOJIBS, KBapTaibl M MecAlbl. OHM HEOOXOMMMBI B IENAX PAllMOHAIBHOTO TepepacrnpeneneHus] BOIHBIX
pecypcoB JKuHBaIBCKOTO BOJOXPAHMIUIIA JUIS OOCITY>KMBaHHUSA BOJOCHAOKEHMS, UPPUTALIUU, SHEPTETUKH U
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Hydrometeorology, Georgian Technical University.2015. V -121, p.27-29 . Georg. Summ. Georg.,Eng., Russ.

Formation of avalanches largely depends on density of forest. Avalanche dangerous are 80% of treeles
declivities, 4% of coniferous forest declivitres, 8% of leafy forest and 6% of mixed forest declivities. From 603
avalanche collectors 508 (84%) are located below the upper natural boorder of forests. Avalanches from thase
collectors form threat to 343 settlements. Preservationofforest and reforestation represents one of the important
anti-avalanche measures.

PoJjib JiecHOro nokposa B popMupoBaHuM cHe:kHbIX JaBuH. /M.Canyksansze, H. Kobaxunze./ C6. Tpynos
Uncturyra I'mnpomereoponornn Texnnueckoro YuuBepcutera I'pysum. 2015., 1.121, ¢.27-29.I'py3. Pes.
I'py3., anri., pycc.

dopMupoBaHHE JIABUH 3aBUCUT OT YacTOTHI Jieca. JlaBHHOaKTHBHBIM siBiisieTcsl 80% Oe3JIeCHBIX CKIIOHOB,
4% ot o01el IOy CKIIOHBI IIOKPBITHIE MUXTOBBIM JIeCOM, 8% - JINCTBEHHBIM JIeCOM U 6% CO CMELIaHHBIM
necoM. Hmke ecTecTBeHHOU BepxHEW rpaHuIlsl jgeca n3 603 maBuHocOopoB HaumHaetcss 508 (84%). JlaBuHbI
CXOJIAIITHE U3 ITUX JITABUHOCOOPOB yrpokaroT 343 HaceneHHBIM ITyHKTaM. CoXpaHEHHE CYIIECTBYIOINIETO Jieca,
o0JieceHne CKJIIOHOB SIBIISIETCS OJJHUM M3 MEPONPUSTHI IPOTUBOJIABUHHBIX PaOOT.
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RIVER COLLAPSE, POOLS AND FLOODS WERE CAUSED BY OUTSIDE FACTORS SVANETI
/S. Gorgijanidze/ Transaction of the Institute of Hydrometeorology, Georgian Technical University.-2015,-
v.121. pp.30-33.- Georg. Summ. Georg., Eng., Russ.

River collapse with outside factors causes the action of landslid, snow collapse and outpowring. It
permanently happens during the scurfy. There are a lot of examply in Georgia. The waterpouring caused by
them is often fixed too. The region Achara in schalti rauine — 1998, 1999, 2001 and 2003 years. Also the
rauine of river Acharisckali in 2001 and 2003 years. In Bagdadi region in the rivers on khanisckali and
Cershaveti, Kharagauli region river Kohyt,a and so on. It is to study such regions while to avoid the dangerous
on time.

3ATOPH, 3AIIPYAbBI U TMTABAJAKHU CBSA3AHHBIE C JIEJHUKOBBIMU SABJEHUSMHU HA
YHIEJAX PEKAX/C. H. I'oprumkanunze/ C6. TpynoB Hucturyra I'mppomereopornorun I'py3MHCKOTO
Texnndyeckoro YuuBepcurera ['pysum. -2015.- 1.121 -¢.30-33. -I'pys., Pe3. I'pys., Anr., Pyc.

IlepexpbiTre ymienbs PeKH BBI3BAHO MHOTUMH (DakTOpaMH, B TOM 4YHCJE JIEAHUKOB, OINOJ3HEH, celeil,
3aBajlaMH M JIe[HOW JeiicTBusA. JlemHuMKOBas IIyra MOXKET BbI3BaTh 3allpydd Ha pHUKE, TJie MABaeTCS
JlemaukoBbIH TIOTHH (3aTOpH). [locie 3Toro ObIBacT MPOPHUBH U MaBaJAKU. Takue cilydau Yalle BCTPeUaroTCs
Ha OOJIBIIBIX PeKax, HO CiIydad 3a(pMKCHpOBaHBI U B TOPHBIX peKax, Kak 3To ObuIo B Toabl 1953-1954 Ha p.
VYpasenu, [Tupukura Anazanu u Tymrercku Anazanu. 3jaech ObUTH 3aHKCHPOBAHBI KOJieOaHHE YPOBHHU pEK
pasHBIMH WHTEHCHBHOCTUMH. Takoe KoJiebaHUEe XapaKTepHO MOP(POMETPUYECKUX XapPAKTEPHUCTHK PYCIIO.
Kpome Toro Bimser TemmepaTypa pasHas -10°, B mepuoj moTeruieHMs Bo3pacTaeT KonebaHue ypoBHei. Bor
Targa ¥ MPOUCXOAST MOJOBOAbS M MOBAaJKU. JHAHHE KaXJOro MapameTpa JacTb Ba3MOXKHOCTb ONPEIEIUTh
OIIaCHOCTb 3aBAJHOTOT IIOBOJIKA.
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RIVER COLLAPSE, POOLS AND FLOODS WERE CAUSED BY OUTSIDE FACTORS /S.
Gorgijanidze/ Transactions of the Institute of Hydrometeorology, Georgian Technical University. -2015. -
vol.121. —pp34-37.- Georg., Summ. Georg., Eng., Russ.

River collapse with outside factors causes the action of landslid, snow collapse and outpowring. It
permanently happens during the scurfy. There are a lot of examply in Georgia. The waterpouring caused by
them is often fixed too. The region Achara in schalti rauine — 1998, 1999, 2001 and 2003 years. Also the
rauine of river Acharisckali in 2001 and 2003 years. In Bagdadi region in the rivers on khanisckali and
Cershaveti, Kharagauli region river Kohyt,a and so on. It is to study such regions while to avoid the dangerous
on time.

3ATOPBI, 3AIIPY/bI U 3ABAJIHBIE ITABOJKHU BBI3BAHHBIE BHEHIHUMU ®AKTOPAMMU
/C. H. Toprumxanumze/ C6. TpymoB Wucrturyra I['mapomereoponorum I'pysunckoro — Texuuueckoro
Vuusepcurera ['pysun. -2015.- 1.121 -¢.34-37 -I'pys., Pe3. I'pys., Anr., Pyc.

BremHnmy hakTopoMu CBA3aHHBI 3aTOPHI U 3alPy/Ibl HA PEKE, BBI3BAHHBIE C ONOJI3HEH, CHEXHBIX JIABUH U
CeJIEBUMHM ACHCTBHUAMU. TaKue MPOLECH YacTO MPOBOLUIOTCS JUBHUMH OCAJKaMH. DTH SBICHUS
3adukcupoBanbl B [ 'py3un B Amxkapun - 1998, 1999, 2001 u 2003 roxa. Taxke Ha p. Amkapuctkanu B 2001 u
2003. B barackom panone Ha p. Xanucukanu u Kepmasertu, a Taxke B panoHe Xaparayiu Ha p. KopHeOa ..
Takum 00pazom, He0OXaaUMO U3YUHUTh MO00HUE PAMOHHH, JUIs IPUHITUS HEOOXOAUMHUX MEp IO 3alUTEe 3TUX
YIIETbUH U HACHJIEHUH KOTOPHE KUBYTH B ATHX JIOJIMHAX.
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Impact of Global Warming on the Precipitation Field in Georgia. /K.Tavartkiladze, N. Begalishvili, T.
Tsintsadze, N.N. Begalishvili, N. Tsintsadze./ Transactions of the Institute of Hydrometeorology, Georgian
Technical University. -2015. -vol.121. -pp.38-42.- Georg., Summ. Georg., Eng., Russ.

Observational data on monthly and annual sums of precipitation for 28 meteorological stations operating at
the territory of Geirgia in 1936-2009 are discussed. Reconstruction of gaps in observation series and their reduction
to the same period is performed by dividing the random function in multi-dimentional space at natural orthogonal
vectors.

Natural variability of precipitation normalized sums in 1936-2009, its linear and non-linear trends in
annual respect as gell as for cold and warm seasons of the year are demonstrated. It is revealed that during the
examined period the reduction of precipitation sums according to linear trends equals to: for the annual sums —
6.8% from the norm/100yr; in the warm season — 5.4% from the norm /100yr and in the cold season — 9.5% from
the norm /100yr. It should be noted that according to non-linear trends during the period of apparent manifestation
of global warming (1990-2009) the growth of precipitation is being revealed.

Biusinne rio0ajbHOr0 MOTENMJIEHHsI Ha mojie aTMocepHbIx ocaakoB B I'pysuu./TaBaprkmmamse KA.,
beramumumm H.A., Huananze T.H., beramumsunu H.H., Huanaaze H.T./C6. Tpynos MuacTHTYTa ['MIpomeTeopo-
noruu ['py3unckoro Texnudeckoro Yuausepcutera ['pysun. -2015.- 1.121 .-¢.38-42 -I'py3., Pe3. I'py3., Anr., Pyc.

Paccmotpens! manHbIe 28 MeTeocTaHIM Ha Tepputopuu [ 'py3un 06 arMocepHBIX ocaakax Mo rogam u
Mmecsiuam B nepuof 1936-2009 rogo. BocraHoBieHHe MPOMYIIEHHBIX 3J€MEHTOB B pAgax HaOMIONEHMH W UX
NpUBEACHUE K OJHOMY M TOMY K€ HEPHOAY BBIIOIHEHO pAa3JIOKEHUEM ClIy4ailHOH (yHKIMH B MHOTOMEPHOM
MPOCTPAHCTBE HAa ECTECTBEHHBIE OPTOTOHAIBHBIE BEKTOPA.

[IpencraBneHsl ecTeCTBEHHAs M3MEHUMBOCTh HOPMHUPOBAHHBIX PAJIOB CyMM ocaakoB B 1936-2009 ronax ,
UX JMHEHHBIE W HEJIWHEHHbIE TPEHIBl AJS TOJOBOIO MEPHOMA, & TAKXKE IS TEIUIOTO M XOJIOJHOTO CE30HOB.
CornacHO JNTHHEHHBIX TPEHIIOB, BBISBICHO YMEHBIIEHHE CYMM OCaJKOB B YKa3aHBI HMHTEpBaJl BPEMEHHU: IS
roJoBoro nepuoaa-6.8% ot Hopmel/100eT; a1 Temioro ce3ona- 5.4% ot Hopmbl/10051€T; 11 XOJI0JHOTO CE30HA-
9.5% ot HOpmMbI/1005eT. HeobXxoauMo OTMETHTh, YTO COTJIACHO HEIMHEHHBIM TPEHAaM, OTMEUYEHO yBEIHYEeHHE
CYMM OCaJIKOB B TIepro/ TioBanbHoro noreruienus (1990-2009rr).
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IMPECT OF GLOBALWARMIG ON THE PLANTS DEVELOPMENTS MAIN AGROCLIMATICIN-
DICES IN VEGATATION PERIOD ON KEDA TERRITORY ./Meladze G., Meladze M/Transactions of the
Institute of Hydrometeorology, Georgian Technical University. -2015. -vol.121. -pp.43-47- Georg., Summ. Georg.,
Eng., Russ.

To identify active temperature sums and vegetation period duration the basic (existing) meteorological
observation (1956-2005) and future projected meteorological data (2020-2050) have been processed with climatic
parameters calculated using ECHAM4 model and A2 scenario considering global warming. The active temperature
and precipitation sums were identified for 1956-2005 period and dynamics progress is depicted by trend. The
different provision (%) of active temperature (>10°C) and precipitation (mm) sums are given by basic and future

46



39B5IMAMRMBOS, 3R0TSBSMRMANS 390 - 21
METEOROLOGY, CLIMATOLOGY 2015 IHM - owvi2l
METEOPOJIOI'Us, KIIMMATOJIOT'USA urm -  ri121

scenarios in warm period (IV-X).Active temperature sums are identified and climatic zones allocated with
perspective agriculture spreading at temperature rising by 1°C according scenario.

BJIUSAHUE I .JIOBA.JII)I:[OF O NOTEIVIEHUSA HA OCHOBHBIE ATl POKJII/!MATI/I‘—IECKHE IOKA3ATEJIN
PA3BUTHUSA PACTEHUU HA TEPPUTOPUU KEJA 3A BET'ETAIHUMOHHBIU ITEPUOd/Menanze I'.I'., Menanze
M.T"./ C6. TpynoB Uucturyra 'mnpomereoponoruu I'pysunckoro Texanueckoro Yuusepcurera ['pysun. -2015.- 1.121 .-c43-
47. -T'pys., Pes. I'pys., Axr., Pyc.

st onpeneneHnsl CyMM aKTHBHBIX TEMIIEPATYpP U MPOAOKATEIFHOCTH BET€TAlIMOHHOTO TIEPHO/IA C YIETOM
I00ATEHOTO TIOTEIICHUI00pa00TaHBITEKYIIUE MeTeopoiornueckue Haomronenus (1956-2005rr) u nporHo3HbIe
METEOPOJIOTHUECKUE JaHHBIC OYAYIIET0, KITUMATHYSCKUE ITapaMeTPhl KOTOPBIXBBIYHCICHBIPETHOHATBHON
MonensloECHAMA4 u cieHapuem A2.0mpenenieHbl CYMMBI aKTHBHBIX TEMITEPATYp H aTMOC(EPHBIX 0CATKOB JUIS
nepuoaa 1956-2005 rr u o TpeHay n300pakeHa nuHamMuKa xonaa.Jlaercst obecriedeHHOCTH (%) IO TeKyIeMy | 1o
CIICHAPHIO OYAYIIEro CyMMBIAKTUBHBIX Temmepatyp (>10°C) u atMochepHBIX 0caaKoB (MM) 3a TEIUIBIN TTEPHO.
(IV-X).ITo crieHapuio mpu MOBBIIICHUN TeMIepaTypsl Ha 1°C BBIYMCICHBI CYMMBI @KTHBHBIX TEMIICPATyp H
BBIZICJTICHBI arPOKIMMATHIECKHE 30HBI pacrpocTpa\\HeH s IEPCIIEKTUBHBIX arpOKyJIbTYP.
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LIGHT FROSTS AT THE KOLKHETI LOWLAND AND SHORT ANALYSIS OF SYNOPTIC
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of the Institute of Hydrometeorology, Georgian Technical University. -2015. -vol.121. —pp48-52.- Georg., Summ.
Georg., Eng., Russ.

Main features of synoptic processes causing light frosts in West Georgia are discussed, among them intensity,
recurrence and duration. Average number according to months of different types of light frosts is investigated as
well as dates of their coming, intensity, duration of frostless period.

KPATKAN AHAJIN3 CHHONTHUYECKHUX IPOIIECCOB, BBI3BIBAIOIIIMX 3AMOPO3KH HA
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PaccMoTpeHsl OCHOBHBIE OCOOEHHOCTH CHHONTHYECKHX TPOIECCOB, B TOM YHCIE WX HWHTEHCHBHOCTb,
NPOJOJDKUTENIFHOCT W TOCJIEAOBATEIbHOCTh. VI3ydueHbl OCHOBHBIE THIBI 3aMOPO3KOB, CpEAHEe YHCIIO,
MHTEHCUBHOCTD, POJOJIKUTEIBHOCTE O€3MOPO3HOr0 Neproa U T.1.
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A FOG REGION OF KACHETI./ R.Samukashvili, J.Vachnadze, Ts.Diasamidze/Transaktions of the Institute
of Hidrometeorologi, Georgian Technical University. -2015. vol.121, pp.53-58. , Georg, Summ, Georg, Eng., Russ.
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The Dynamics of the Black Sea Hydrological Mode(On the Example of the Batumi Seashore)/Kh.Chic-
hileishvili, S.Xorava, E.Elizbarashvili/Tansactions of the Institute of Hydrometeorology et the Georgian
Technical University. 2015, vol.121, pp.59-62. Georg., Summ: Georg., Eng., Rus.

One of the most important issues of modernity is the study of the climate changes of the whole Earth or its
separate regions. The current process of global warming has been caused by the imbalance of the sun-
atmosphere-earth energy level; the global processes have affected all the components of the geographical
environment,in particular, a high-latitude ice cover has begun to melt massively, resulting in the world ocean
level increasing, what, in its turn, has also influenced the hydrological mode of its components. From the above
mentioned the most interesting problem is the hydrological mode change of the Black Sea represented by the
level fluctuation and the storm impact intensity.

CoBpemMeHHas TUHAMHKA FHAPOJIOrHYecKOro pe;xkuma Yepnoro Mmopero(Ha npumepe barymckoro
nobepe:xbs)/ X. Ununmnenmsmnu, C.Xopasa, 3.9nu36apamBunn/Co. Tpynos MacturyTa ['mapomeTeoponoruu
I'py3unckoroTexauyeckoro yuusepcurera. 2015. Boimn. 121, €.59-62. I'pys. Pes: I'pys.,Anrin., Pyc.

UccnenoBanne u3MeHEHUs KIUMaTa 3€MJIU WA OTACIBHBIX €€ PETHOHOB, SBISETCS OJHON M3 Ba)KHEUIIIHX
mpoOJieM COBpeMEeHHOCTH. ['To0anpHOE MOTEIUIEHHE KOTOPOE MPOWCXOMUT B HACTOSINEE BPEMs, BHI3BAHO
SHEpPreTHYeCKUMI N3MEHEHUSMH paBHOBecus cucteMbl ConHile — atmMocdepa - 3emirs. [ mobansHbIe TPOIIECCH
KOCHYTCS Bcell reorpaduueckoit 0001049ku 3emiid. B yacTHOCTH, HAUHETCSI MAaCCOBOE TasiHUE JICHUKOB, KaK B
BBICOKOTOPHBIX pailoHax, Takke APKTHYECKUX W AHTAPKTUYECKUX PETHOHAX, YTO BBI30OBET IOBBIIICHUE
YPOBHSI OK€aHa W COOTBETCTBEHHO HW3MEHEHHE THAPOJIOTHIECKOTO pekuMa. M3 BBIIeCKa3aHHOTO WHTEPECHO:
HACKOJBKO IPOIIECCH THAPOJOTHMYECKOrO pEeKHUMa KOCHYJIUCh HM3MEHEHUs ypoBHA UEpHOrOo MOpsS U ero
IITOPMOBBIX MTPOLIECCOB, UTO U PACCMATPUBACTCS B CTaThE.
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Influence on the rejime of sediment and climate change due to the global warning in the territory of Adjara/
E.Elizbarashvili, N.Pagava, C.Kamadadze / Tansactions of the Institute of Hydrometeorology et the Georgian
Technical University. 2015,vol.121, pp.63-66. Georg., Summ: Georg., Eng., Rus.

Global warming of the climate, the changes can be conducted in a completely different process. The classic
example of an area, often under the warming process is underway, but it has a place in freezing. Temperature field
in the change process in  Adjara has been studied . Although Sediment mode of change and adaptation to the
optimal development activities is crucial, for it is the territory , but have not been studied. In particular, the study
of the temperature regime during the last century, the changes of regime and the impact of sediment changes in the
coming years is expected tendency.

For this we have used the information for the years (1936-2000) from eight meteorological stations. We tried to
analyse this data, using modern scientific methodology. Some results have as a theoretically as practical
significance, such as determining the probability density of the precipitation; determine the direction of change and
intensive, that it is necessary for climate predicting. Detection of changes that characterise only this area.

W3MeHeHne KJIMMATA HA TePPUTOPUU A/KAPDUU W €ro BJIUSIHHE PEKUM  0CaaKoB /D.Dnu3bdapamiBuig,
H.ITarasa, I1.Kamamanze/Co. Tpynos Uucturyra I'uapomeTteopooruu I'py3nHCKOT0 TeXHMYECKOTO YHUBEPCHUTETA.
2015. Bem. 121, €. 63-66. I'pys. Pes: I'pys.,Anrin., Pyc.

I'moGanpHOE NOTEIICHHUS KIMMaTa IO Pa3HOMY BIMSET HA MPOLECCHl PETHOHAIBLHOIO M3MEHEHUS KIMMATa..
Krnaccudeckum npumepoM 3TOro sBIsieTcs TeppuTopus ['py3nu, r/ie B OCHOBHOM HJET MPOIECC MOTETIEHHS,

a B HEKOTOpPBIX MecTax Ipolecc moxonomanud. [Iporecc M3MeHEeHUs] TeMIepaTypHOTO Moyt B ApKapuid
U3y4eH, XOTS 0’)KUAaEMOE U3MEHEHHE PEeXMMa OCaIKOB IOAPOOHO HE U3ydeHo . Hamu ncciaenoBaHo n3MeHeHue
cyMM ocankoB B 8 myHkrax Ajpkapuu (1936 — 2000rr.). B mpubepexxHoil 30He AmKapuu B YCIIOBHSIX
r106aJIFHOTO MOTEIUIEHUS OCAIKM YMEHBIIIAI0TCA, @ B ropax KOJIMYECTBO OCAJKOB BO3pacTaeT
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In this work was examined the significance of basic components (humus and forms mastering nutrients N, P,
K nutritional elements N, P, K) defining fertility of soil in public school plot of Gurjaani municipality. On the
base of conducted analysis is worked out necessary recommendations.
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nuTateNbHbIX eMeHToB N, P, K), onpeaensroniux miofopoire MoYBbl y4acTKa IIKOMIbI C. AXallleHH
I'ypmxaanckoro MmyHununanuteTa. Ha ocHOBe MpOBEICHHBIX aHAIM30B pa3pa00TaHbl HEOOXOIUMBIC
PEKOMEHIAIHH.
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Loko®dg goEbogo m@asbobdgdolbomgols ggmmmaoy@so bog@mbgs.

ao®s  sdobs, Imzgdygmo  Lobyxgdols sbognoboli dgogygdol gdOmogdm  dg3o@oldomgds
230h39690L, @m3  glggdym bogrgdgddo  Loggarggo bogmogdgdoms oa®mggdoli 3GmE9Lo
d0dobodgmdl,  aobloggm@gdom:  39dylgdol,  sbm@GolL, gobgm@obs  ©s  gognoydols
‘dglomgoligdgamo Rm@dgdol bodo@dg >00bodbgds.

3b®.5-30 dnEgdgmos gdgommme Fysamlsiogol Fgmol, Fysalboigogomsb aodwobs®yg ©o
Tyoeoliozogdo hobobodyg dp.gbag@ols Fyemol, ©s dobo gbsgoo dw.bglig@sl (dg0d@yas)

Lbobxgddo  Gedbogy®o  JgHogyco  dog@mmdobomgggdols  dgdiggemdol  3gemggol  dgogygdo
bg9dmo hsdmmgenogo bganlsfymgbol @sbds®gdoom.

agb®ogno 5. 9bag@3glol (ysebsiogol Lbgowslbgs (g@@omdo s 9baycdol dgbsgowo
J.6gL 305 (4300 9ens) Fyoendo ddodg eommbgdols dgdzggermdols 33 gg0l ggagdo

he awoBgbdgeo, /e

No Lobyxol Lobgmds Cd 7n Pb
1 xg00lL [yoembsigogol Fysero 0,0034 0,099 0,0088
2 Vyoaloogomsb godwobodyg dw.gbyy®ols Tysano 0,0028 0,0044 0,0078
3 Vyobsogdo hodwobodg gbyg@ol Tysano 0,0034 0,010 0,0088
4 963900l dgbs oo d.bglgds (kgoddyas) 0,0042 0,011 0,0020
5 Lobdgano Fyemols by 0,003 1,0 0,01

OmamO3 3b®.5-sb hsbl, gowdoydol (Cd) dobodggzol VgdEggemds yggars Losbosgobm
bobyxdo, obodhgbo ULogganggo gangdgb@gdologseb aoblibgsggoom, bogdom domognos. dop@sd
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Tyoe@o (bobyxo Ne2) yggans Loggarggo gegdgb@ol dgdggemmds, bbgs @obo@hgh Lobyxgdmob
Ygoomgdom,  Yglodhbggom  @odsgnos.  gl,  3odggee  @oado,  gdyggegol  0dsby, @3
Tyoeoliogogowsb  aogeobgds  dobodggo  b0gmogmgdgdologob  aogom@®dymo  [yomo,  Go3
doobodbgol  0doby, @m3  [gomliszegol  gLggdygmo  bsangdgdo  dobosdgg  bogmogdgdoms
53999300l Fyo®me a393e069ds. 9bws 5@0b0dbml, M3, gobsowsb KLggdOgmo bogngdgdols
bobxgdo s@gdyeos Fyoembsigogol bado@ols Losbermggl, wosbamgdom, 0,5-1,08 Low®dowsb, gl
byg@omo  byglbGoe  o@ol  Fo@dmhgboano. sdol  a0dm, ¢xGm dgHo ©sdoxgtgdmmmdolbomgols,
Loko®ms glggdgmo bogrgdgdol Lobyxgbdol Fyolsisgol bododgdowsb dg@oe dmdmegdom
50g0s, 939mgL dgdmbgggedo 3o, Tysenlbsigogol o swyoegdbdo ob dobmsb dobenmdgs.

Fgldgagogeo 33egzgdo 33obggbgdgh, Gmd drobady 9bygddy >dgbgogmo Tgosmlbsgagol
Tyoe o Losbognobm  dobomgggdol  dgdiggermds  ¢dbodgbgerms, @oi  Loggamgg G gaombdo
dobo®ol (ymoli ©sdsdobdyg®gdgano (yo®@ml 9gdmbanmdom s@ol asbdo®mdgdyaro.

Tyogolisgogols FTyeools dog® 996966030 dobo®gg9d0ls 350 3M0l ‘g g0,
Vyoelo@agol glggdbg domo ogmgdgs o s30T mbgdwyg o393 geodgds smobodbgds, @@

VyoeloEogol glggdgemo boggdol do@oeo @odobdymgdol dobgbo bogds.
domagbydo  bogmog®gdols s  3dodg  IgBomgbol  aoM@s o oo SEbsMMbomes

Jobsgmmbymo  @spoms]Boyg®o gangdgb@gdols ©s dMsgomo wowpo Logmabmol 3g@omwols
dJmbg dbsdJodogoBgdol og9dygmsios. gb goms@gds 3o, 3OMdmgdydl beol Fyombsizsegol
d0g® 05353909800 BHgO0BAMA00L odmygbgdsl dobo wogzgosiools Vgdmgy.
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Fyoeoliooggddo wop®mgomo dobg@sga@o Mgby@dbgdols smgolgdol dobsbg — Lodgibogdm —
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M.:«Hayxkay, 1986 - 367c.

4. DuHeprerHKa H OKpyXarolas cpena». - Www.referat.ru/referat/energetika-i-okrujayushchaya-sreda-13001

5. 39093900 . Tyoembsogo @s bpgoldo®ols 3Gmbengdgdo. —
http://conference.ens-2013.tsu.ge/uploads/50fbc16c6d76fGiorgi-Metreveli GEO.pdf

6. TI'yaus I'.C., IllapnmuamBuiu JI.Y. K BompocaM KOMIUIEKCHBIX AKCHEPHUMEHTAIBHBIX HCCIIEIOBAHUN
3arpsi3HeHMsI MPUPOIHBIX cpel. - Coodmenust AH I'pysun, 1987, 1.128, N3, cc.525-528.

3000506  ®330(M633T0  30RMMIGIGDdIBOZIN0  LOLBIBIBOL  3R3GSRD 356300 >@IBOL
I3MRMB0IBO  36(MORIFIBOL LSBT/ g 9bos 3., Ugobodg b/ LoJo@mgganml  Ggdbogy®o
960390L0RgBol doEamIgRgmtmemaong®o 0bLGo@dy@ol dOmdsms gBgdoyaro, 2015.6.121, 83.70-
75.- Jodm.; @gb.: Jo@m., 0baan., Gl

9 9JBOmbowyg®gdols ‘d9Jabols ©S 9JL3e @500l 93070 ‘9093900
05353306 9d 7000, 9300398091s gogeools: - Tyogoloaggdols sOsbga loy®gen
b99mJdggdolbmsb  d0dpgdemyg BHIO0AMA00L  ogBmymods@dbyg; - Jop@Omamaog®o  @gg0dols
25950 gLgdolbmasb; - oo  BgMoBm@ogdols godoygobmsb s bmygog®o dofgools ©s  Gyol
dob0ggdol @oBoMAgolmsb, Fum@ols o Goygbol goygs®glgdom, Goi Jdmdemoy@ dbodgosb
SOR0EMOM0g - 56MM09b dmbobengms as@slobangdsl 0fg93b.

3539 ©®o0mbgddo  Lobsdodm dofols bogggmgol dgydenosm  dodol dom@m3gdol ©sbsgenolols
bofogmd@ogo  3md3gbLbodgds  dmobobmb.  Jmosh  @gaombgddo  go, obgmo  @sbsgenolbo,
JoM0mosE, 59bsbooy@gdgmo @hgds. 530l Jgogase dJmol Fygombsigeggdol wgb@mygdcogeo
aogengbs  ggmbol@Ggdoby  IgBo  Lodod  bmIgdl  @gdyemdl,  @mdgaenlsi  bdodosw
350°5LBOMBogeo bolosmo aoshbos.

About environmental problems of sustainable development of hydropower systems in mountain regions
JGunia G., Svanidze Z / Transactions of the Institute of Hydrometeorology, Georgian Technical University.
2015. V.121, p.70-75.- Georg. Summary: Georg.: Eng.; Russ.

The Environmental consequences of the create and operation Hydroelectric Power Station connected,
first of all: - with adverse effects of water storages on the microclimate of the adjacent territories; -
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deterioration of the hydrological regime; - exclusion of large territories and flooding valuable land and
woodlands, with deterioration of the species composition their flora and fauna and the gradual transformation
of the reservoirs in the storage of hazardous and toxic substances, that causes the migration of the local
Aboriginal population from their native historical areas.
On the Plains, the coastal areas of reservoirs can partially compensate for the loss of Valley biotopes.
This loss in mountain areas often is irreparable and destructive influence Mountain reservoirs on the
ecosystem to take dangerous sizes, often having the catastrophic nature.

OO0 oKkomormyeckux mpoOIeMax YCTOHYMBOTO PAa3BUTHA THAPOIHEPTETHUECKHX CHCTEM B TOPHBIX
permonax./I'yauss I'.C., Cpanmmze 3.C./C6. TpymoB MWuctutyra ['mapomereoponoruu [py3uHCKOTO
Texuuueckoro Yuuepcutera. 2015.1.121,c.70-75.- I'py3. Pestome: ['pys., Anr., Pyc.

DKOJOTHYecKre TOCIeCTBIS CO3MaHs U dKcIuTyaranuu [ JC, mpexxae Bcero, CBsI3aHHI C:

- HeOJIaroMpUATHBIM BO3/ICHCTBIEM BOJOXPAHIIIMII HA MUKPOKJIMMAT TPHIIETAIOIINX TEPPHUTOPHI;

- YXYALICHHEM THIPOJOTHUYECKOTO PEKUMA; - OTUYKIACHUEM OOJIBIIMX TEPPUTOPHHA M 3aTOTUICHHEM
[IEHHBIX 3€MeJIb U JIECHBIX MAaCCHUBOB, C YXYAIICHUEM BUIOBOTO COCTaBa MX (IIOPHI U (ayHbl, HOCTEHCHHBIM
NpEeBpAICHHEM BOJOXPAHWIMII B HAKOIMTENIM BpPEIHBIX M TOKCHYHBIX BEHIECTB, YTO OOYCIIABINBAET
nepecesicHue MECTHOTO a0OPUTEHHOTO HACEIICHHUS C POAHBIX MECT.

Ha paBHMHax mnpuOpexHBIE YYaCTKH BOJOXPAHWIHI] MOTYT YaCTHYHO KOMIIEHCHPOBATh YTpary
JOJIMHHBIX OMOTOMOB. B rOpHBIX palioHax Takas yTpara 3a4acTyl0 HEBOCIIOJHHMMA U JAECTPYKTHBHBIC BIUSHUS
TOPHBIX BOJOXPAHWIUI HAa SKOCHCTEMY NMPUHUMAIOT OITACHBIE Pa3Mephl, YaCTO MMEIOIINE KaTacTpaduaecKuit
XapaxTep.
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L53BBLI-XO3dBIMOL @IBOMET0 JSAH0L JOBOMRO BOLSLOSNIIRIBOL FIBSLAdS 3NASBOL
B3RO0 BM6%I
b. yogMgamodgogro®, b. sdygasdg®, b. dgyeo@sTgomo®*
*Bodbgxogobgmols Labgandfogm ¢bogg@lbodgdo, Jobsarzoby;
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2obogoli o3 3565l3bgemols aogagbsls olgmo 3bodgbgermgsbo 3eods@y@dols dsbslosmgdgeno,
Amam@oEss Jodo [1].

b9dmnJdgeosb godmdobs®yg ggeggol sdmEsbs ogm dgag9nobgdobs  Jo@ol  dodomswo
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Lodbg-xogobgmols  Ggyombol  m@o  dgBgmbopageo:  sbognzoby,  godogsbo  (bob.l)  [3]
boagdgools dg@mbggs dmbes domo goblibgoggdoygamo gobo yn®-ggmy@ogogeo dwgds@gmdooasb
30dmdEobo®y.  3gaggs ho@o®ds ©Amol m®o 3g@omwobmgol. T 3g@omeo dJmoisgl 1939-60
Fergdl [2], beoogoe 1T 3g@0omeo - 1991-2010 Fangols.

bobobo 1. bogganggo (g@@omgdo bodibg-xogobgmols Gga0mbdo.

332093900 go{o®@Imggm Jodol Jgdwgao doGomswo dobslosmgden gdolngols:
L. Jo@ol dodo@myegdols gobdgmmgdsmds, %;
2. Jodol Lodgogem Lobhjsdg, /d;
3. IBoaols aobdgm@gdsmds, %;
4. darog@® Jodosh (>15 9/(3) pwgms @oibgo.
amameag L obggg I 3g@ompol  dowgdymo  dmbsigdgoo  ggarggol  mdogd@gdobomgols
Fomdmagboanos b®ogndo 1; 2.

gboogo 1 Jodol doGomswo Feroy@o dobsbosmgdargdo gganggol mbdogd@gdolbmgols

Jo6ob dodsdmgamgdol 35d89m@gdspmds, %
raggodgadel Fadogmo B B [ S5 [ LS [ b | bR | ® | BR
b | L 306000 5 16 17 11 7 8 | 20 6

PPORGOP) AT 3 a@omgo 8 6 24 6 12 7 30 8
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LSABBLI-XS3560T0 J5@EOL J0ANMRKO BOLSLOSMABRAIBOL FIBSLIdS IRNFSBOL B3IRORIBOL
BBDLY b, yoghgaodgogmo, b, Sdyemsedg, b, dgamo®sTgomo/ Lsdotmggemml  Bgdbognco
960390LoRgBol do®mdgBgtmemaools 0bLFo@YEol damdsms gHgdoyeno. 2015, BI121. §5.76-79.
- Jodm; @9b. Jodm., obyen., Gyb.

hoBodgdgaos  ggemggs  Lodgbg-xogobgmdo  Jodol  doGomse  dobslioomgdangdby.
aobboanyganos  Jo@ols janods@ydo dsbobosmgdbangdo sbogniobol s go@ogobols dmbo399gdby
EogMEbmdom M@0  Lsgganggo  3g@omolmgol.  dgxslgdygmos  Lodgbg-xogobgmdo  Jo@ols
do@omseo doboliosmgdagdols 360dgbgermdgdo gerods@ol (33eromgdols gmbby.

Assessment the main characteristics of the wind amid the climate change in Samtskhe-Javakheti region/
Kavrelishvili N., Abuladze N., Beglarashvili N./ Transaction of the Institute of Hydrometeorology, Georgian
Technical University.-2015,-T.121. pp.76-79.- Georg. Summ. Georg., Eng., Russ.

Performanced a survey of the main characteristics of the wind in Samtskhe-Javakheti region. Considered
characteristics of the wind according to the data Akhaltsikhe and Faravani for two study periods. Assessed
values of the main characteristics of the wind region in amid the climate change in Samtskhe-Javakheti.

OueHKa 0CHOBHBIX XapaKTePHCTUK BeTpa Ha ¢oHe u3MeHenus kiumarta B Camuxe-/)kaBaxeTckom
pernone /Kaspenumsuim H., AGynansze H., bernapamsunu H./Tpynos UuctutyTa 'nnpomereoposoruu
I'pysunckoro Texandyeckoro YauBepcuteta ['py3un.-2015.-1.121.-¢76-79.. -I'py3., Pes. I'py3., Anr., Pyc.

[IpoBeneHo uccienoBaHre 00 OCHOBHBIX XapakTepUcTHKax BeTpa B Camirxe-/[kaBaxeTCKOM pErHOHE.
00CYKJIEHO KIMMAaTHYECKUE XapaKTEPUCTHKH BETpa Ha OCHOBaX JaHHBIX Axanuuxe u IlapaBanu i IBYX
HCCIIEIOBABIIUXCS [IEPUOJOB . OLEHEHO OCHOBHBIC XapaKTEPUCTUKU BeTpa Ha (OHE M3MEHEHHs KIMMaTa B
Camixe-/[>)xaBaxeTCKOM PEroHE
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©0Mgdymo Jgmmey®ho bobgmddwgsbganmmno [3:4].

330930l Lofgol gHo3by dggolfogegom goyddgdygemo  dydbodbols dobsbosmgdangdo s
25bgLobwgmgm Fomgar F9J60dobby das®o ogBmLsB@MbL3MmAOAM bogomol 0b@gblogmds (bob.

1) gaeggs goFomdmggm 533mA®SbL3m®E0l 353 gamM0gdoll s ol bbgswslibgs dmbsjggmols
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bob.1.fomga dy9Jb0dsbbg gOmxg@o@se das®o 53B3MAH®SbL3MGOEL Gsmegbmd@ogo
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58A™Mbogool 063 gblomdol  Lodygomm  xsdy@o  dohggbgdangdo  Fo@dmgswaobgm
gb®ogndo 2.
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JaoM0 53BMLG@SbL3MGOEM bodyomgdgdol Jogd @udo Igdomdolisl obs@xygmo Lofgogol
M©gbmdgdo  Lofgogol Lobgmdol (d96%Bobo, @obgao, d9bgddogo aobo) omgomolfobgdom,
g gagdo dnizgdyemos 3bGogndo 3.

gboogro 3. Yomgar 99J6035bvg Iogomo Lo@@obldm@@m Lsdygsagdbol dog® dmbdo®gdyao
Lo gogol Feroli xodyg®o dohggbgdengdo

A56L3mAF0L 530™d Lo, Lodo® Iy @ e
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abols b96%0bo b9bgd®ogo ©obgao ©obgao
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II 9569Emgds 16950600 32028000 1103760 4139100
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dJo@omseo  Lomdy@ols aobgdol, CO-ol, N,O-L s CHg-0b gdobogdols  Fanol  Lodyogm
dohggbgdagdo dgbsdsdolo bggo®omo jmgnoEogbdgools [3:4] aodmygbgdom (bi®4).
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AOSbL3mAE0L Ibgdygdo o3@™3mdogoo ES(?)(Y)E);‘?bO’ boaoﬁ)'al:;](?)m
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4 96%0bo, @. 9bgd®ogo aobo, 9 obgao, @. 0bgano, @.
CO, 66.0 1.04 4964 18.8
Ogi({}f)‘“?) N,O 15 0.001 0.114 0.4
¢ CH, 0.03 0.945 0.0003 0.001

bogoem Faol xodydo dohggbgdbangdo dmzgdymos bobsbbyg 2
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mbolidogds  Lomdy@ol gobgdol dgdizodgdols  ggmbom. Jomgdyamo dgogagdo  Lodygsagdsls
0denggs @odoxgMgdmom gmdzom, @md Loggergg 3boxgomgoobby gbogsd@smols 3dgbgdanmds
Fomdmo@aqbls 93200 999JH 9O Mol dJmby db0dgbgermgob @mbolidogdsls
53BMH®SbL3MOE0ESE gdoBo®Mgdymo Lomdyg@ol aobgdol dglodo®goms.
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23.209-221.

‘dgobyodadg 3. genods@ol  3geoagdol 3mbggbizos s JomEML 3OMmAMgmao LsJs@mggaml
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Greenhouse Gas Inventory Reporting Instruction. IPCC Guidelines for National Greenhouse Gas Inventories,
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aobboanygaros  Jmdogobol  slogengmols  (39bG@s@y@  dgdmbaobgmgeo  abobg  (Jo@ o
2gmgsobol  aodbo@ols s ©@og00  o@dsdgbgdamol  bgogbol  aboxgeMgwobo)  dmd@smdols
256 30Mmol  mmboldogds s @g3mbLEO Y300l ggmmmaoyg®o  oli3gdHgdo.  godmmgmoaos
99000 gdg@o0  Lomdydol  gobgdo  Gg3mblEOYJ30sdwg o @g3mblG ool dgdegy.
dggnobgdgeos  Lomdy@dols  aobgdols  gdolools dgdio®gdoll s Loobgobdm  mmbolidogdgdols
93O MY0900 9R9JHYOMdS.

Assessment of ecological efficiency of the unload events on City roads in Thilisi/Beglarashvili N., Fifia
M./ Transaction of the Institute of Hydrometeorology, Georgian Technical University.-2015,-T.121. pp.80-
83.- Georg. Summ. Georg., Eng., Russ.
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The unload event and environmental aspects of the reconstruction are examined of the
West Central Entrance Road (Crossroad of David Aghmashenebeli Alley and Marshal Gelovani Avenue) of
Thilisi. The emissions of greenhouse gases are calculated before and after the reconstruction. The reduction of
GHG emissions are assessed along with the ecological efficiency of engineering innovations.

Omnpenesienne 3K0I0rHYecKoil 3(PeKTHBHOCTH NMPH MEpPONPHATHHN MO pa3rpy3kKe ABHKEHHS Ha
ropoackux goporax/bernapamunu H., [Tunust M. /Tpynos Mucturyra 'inpomereoponorun ['py3uHCKOro
Texuuueckoro Yuusepcurera ['py3un.-2015.-1.121.-¢80-83.. -I'py3., Pes. I'pys., Awnr., Pyc.

Paccmotpenst Meponpusitus 1o Pasrpyske JIOpoXKHOro [BHKEHUS U OKOJOTHYECKHE ACIEKThI
PEKOHCTPYKIIMM Ha IEHTpalbHO-3amagHON BXxofsmed noporu T.TOwincu. BeramciaeHbl BbIOpachiBacMbIe
MApPHUKOBBIE Ta3bl A0 M IOCIE peKOHCTpykuuu. OueHeHa 3konorndeckas 3¢G¢GEeKTUBHOCTh COKPAILIEHUS

BbIOPOCOB NAPHUKOBBIX Ia30B U MHKEHEPHO-TEXHUUECKUX MEPOIIPUATUH.
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2015 (aool  mgdgdgogr —  dsolbol  mgggddo  ho@ods  dmgggsmosbo  dmbo@m@mobyo
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Omd@gddoiz  ho@odws  Jowdmodog®o s Jog@mdom@maog®o  sbogrobgdo.  osmgdye
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b3ogngbdo s mymos. saombg, boggang 300mdgddo, 3MAOFSGYmo  S3o@sGol  dgdggmdom
250bmds Fymol gobogygd-Jodogdo dohggbgdemgdo. aozgmws domgdygmo dggagool sbognobo,
dgnobs ©Eggeobegero mbdogroliols begoli Fyeols ggmenmpoy®o dpamdsdgmds.

ndogobol begol FgOEBM@0sbg  dgod@bs  Losbogrobm  bodydgdols swgdols §g@Goagdo
Bansgo — FgdGogo 13 39@dm ddgbgdodg mdbogddo — (gd@ogo 2; ofgssds@gzo — Fgd@ogoo 3;
g3o@ggmomols 3dgbgdotyg GgdoGm@os — [gOFomo 4; 390dm  sbsbargds — (g@@Gogo 5).
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dohggbgdagdo  (pH, g gBOmas3Gotmds,  G9d3g@s@gds, [yomdo aoblbogno  gobydowo),
AOGS@YG0 JOogm@dgdo ©s gdg@obos jmeno (E-coli).

33930l 39@omedo  2sdmygbgdygme  odbs  gdgao  mobsdgdmgg  dgmmegdo:  0mb-
Lbgargddog®o  JOmdsGma®sgos,  sGMIY@-sdlm@dzogmo  13gdd®mdgHeos,  39dd@sbyan-
Qo A®si3ool dgmmeo s Lbge.

doegdygemo dgrgagdo Jmzgdygmo bMoggddo 12 ©s a®oxgozgdby 1-4.

gboogo 1. mbognolol bwgol Fyaols Jo@mJodoyg@o sbogmobols dgogygdo (2015F.)

% ©043003go0b_Tg@dogeo
K4 30Mgge00 | dgmog | dgliody | dgmmby | dgbyog
$993905H 9O, °c
| 122 | 13.5 133 | 138 | 14.0
pH
6585 | 7.64 | 7.69 | 7.85 | 742 | 7.66
90 9]BOMyodGoGmds, HUsm/cm
| 410 | 311 | 472 | 378 | 440
3oblbogno gobadowo, I/ e
4-6 | 4.12 | 52 | 4.78 | 5.0 | 4.5
NH,", 93 N/ao
039 | 0.584 | 0.440 | 0490 | 0.398 | 0.400
NO,, JN/gw
10 | 0.222 | < 0.001 | 0.032 | 0.055 | 0.126
NO; 3N/
100 | 0.102 | 0.124 | 0.022 | 0.082 | 0.102
HCO;, Jp/go
| 144 .88 | 152.26 | 148.12 | 1339 | 135.8
Cl, 3p/a»
350 | 6.22 | 6.58 | 6.02 | 7.16 | 6.98
SO, , dp/a0
500 | 72.52 | 79.20 | 70.14 | 77.12 | 8045
L3ogngbdo, I/
10 | 0.0054 | 0.0062 | 0.0034 | 0.0044 [ 0.0050
05005, dp/ g0
10 | 0.0005 | 00008 | 0.0007 | 0.0005 [ 0.0009
095, d0-/ew
30 | 22 | 23 | 2.0 | 19 | 2.0
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JmdoBgogeos g gBOmasd@ommds s [yomdo aoblboano gobydoswols Gomegbmds, mydise
Log@mem  Lyg@omo  @odsgdogmagomgdgeros  (3b@.1).  dog@mdomgmaoyg®o  mgoglsb@obonm
ndoaobol bpgol [yoo o os@ol ©sd0bdy@gdymo, Ibmmme gOom dgdmbgggsdo s@dmhbos
AME YO0 gomoxgm®dgdo, 12 gomngygmo @o@®o [goaTo, boam @si3 dggbgds gdg@obos
3oeb, ol oG Eghmbgm 5@ ogodboMgdyms Losbogobem Lobyxols Jgdomagbmrmdsdo (3b®.2).

9bs 5@0b0dbml ol, mm®3 doygbgosgse 0dols, AMI ©s33003950L [g@Rommgdo Lsgdome
©dMgdagdo  5M05b  gOMAsbgmoliogsb, domo  Fgogagoo 83300005 o  goblibgogwgdosb
9JO®MAbgmoliogob (g@og.1-2).

dJomgdamo dggagool Logydggm by, dgagodeos gmdgom, @m3 mbdoaolols bwgol {ysano
> 0394mBgds B9 09600 ©sb0bIYMbol aogemgbols g9 o LogOMME 96 oboEOL sO3YMO
A030L  9BGHM®M3MA6M  ©oGHZ0MOMIL, 9d9sb  2odmBObsMy Tgaz30dwos gmdom, GmI  dolo
bofogmd@og Loldger Fymo godmygbgds godgggneo domJodog@o aowsdydsggdol dgdwymd
‘dgbodangdganos
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ITox penakuueii B.I1.ITomas. ['unpomereouxnar, Jlenunrpan, 1974.
2. Cynaramsunu ['.[I. T'napoxumus ['pysun(Ilpecusie Boaw). U3a-so TI'Y, Toummcu,2003.
3. G YaudunupoBaHHBIE METOBI aHANTN3a BOA. MockBa, Xumust, 1973.

M30ROLOL BR3OL YIROL 50(MIZMINANID0 33RI3o Ko IOLO LRIBS6RIKO I3MRMINIG0
3R3MBO®HIMBS./6.6995b0dg, .o glBsdgomo,  s.bojmengodgomo,  L.3gMES0*,  d.xsgs®oady,
0.x,0J0dg, 0.2 M5 5dg, g0.5965dg0e0./bs Jo®mggenmls Gadbogado 9b0gg@Lodg@ob
do®mdg@goamemmyool  0bLGoRYHoL  dOmIsms 3O gdye0-2015.-f.121.-53.84-86.-JoOm., Agb.
Jodm., obyen., @gb.

ndoaolol bwgols J0dwgds®g Bgao@m@osby dgo®bhs 5 ©s33003950L @B oo, Loowsbss swgdagen
0dbs Tgeool Losbognobm bodydgdo, @mdgddoi ho@o®ws do®mJodoy®o s dogdmdomamaog®o
Sbogobgdo. sEa0mbg 30 3OESEGY@O s3o@s@ol dgdggmbom gs0bmds Fyemmols Bobogy®-Jodoydo

dohggbgdemgdo. domgdbymo  dgogagdol  Lbogyndgganbyg dgasles, bwgol (yeol bs@olbo o
o060 domJodoymo gs(dgbwol dgdmgy dolbo Lalidgensw as3mygbgdol glisdan gdbenmds.

Bio-eco chemical research of Thilisi sea water and its modern ecological situation./N.Buachidze.
M.Arustashvili, A.Nicoleishvili, S.Pertaia, B.Japaridze, L.Gogaladze, L.Bubashvili/ Transactions of the
Institute of Hydrometeorology, Georgian Technical University. -2015. -vol.121. —pp.84-86.- Georg., Summ.
Georg., Eng., Russ.

At the surrounding of Thilisi sea selected 5 observation point, from where have taken water samples, in
which was carried out hydrochemical and microbiological analysis. In the field conditions, was conducted
physical and biochemical parameters of water by using portable device. On the base of obtained results was
evaluated the sea water quality and established how much valid will be water for drinking after subsequent
biochemical purification.

HccnenoBanne Boa TOmaucckoro Mopsi W OMOXHMHYECKOe OIEHKa €ro CyniecTBYIOIIEro
kojoruyeckoro  cocrosasHusi /H.byaummze, M.ApycramBwin, A.Hukomenmsunu,  C.Ileprawms,
b.Jlxanapunze, U.Jxukunze, Jl.Iorananze, JI.Bybampunn/C6. Tpynos Unctutyta ['mapomereoposiorinu
I'pysunckoro Texnunueckoro Yausepcurera I'py3un. -2015.- 1.121 .-¢.84-86. -I'pys., Pes. ['pys., Anr., Pyc.

Ha rteppuropun TOwmmmcckoro mMops ObUTM BBIOpaHBI TOYKW ISl HAONIOAEHUS, TJe Opanu mpoObl JUIs
THJIPOXUMHUYECKOTO U MHUKPOOMOJIOTHYECKOTO aHain30B. Ha MecrTe, ¢ MOMOINIBIO MOPTATHBHOTO ammapara
U3MepsIM QU3NKO-XMMHUYECKUE TOKa3arean BoJbl. C IMOMOILBIO TONMYyYEHHBIX JAaHHBIX OLIEHEHA CTENEeHb
KadecTBa Bofb! TOmmrcckoro Mopsi. BrisiBneHa ee mpUroJHOCTE 7S MUThA MOCe OMOXUMHYECKON OYHCTKH.
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2 [ B[ 3 ] 1530 ] 3 | 36| 4 ] 8 | 7 ] 16 ] 20 [ 25 ] 2l
pH
850 | 799 | 7.65 | 876 | 814 | 836 | 868 | 801 | 800 | 790 | 853 | 829 | 790 | 855
$9939050 905, 'C

67 | 66 | 70 | 75 | 85 | 96 | 99 [ 265 | 264 | 267 | 255 | 233 | 200 | 210

3oblbogno gobydowo, dp/an

62 | 70 | 68 | 69 | 79 | 65 | 68 | 670 | 620 | 7.50 | 855 | 861 | 993 | 9.07

920 9JBOM-35dBoOmds Hsm/cm

320 [ 310 | 280 | 214 | 198 | 208 | 220 [ 4032 | 470.7 | 5204 [ 5870 | 1200 | 340 | 880

dodogosbmds, ppt
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= O S | € € g €
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pH
820 | 802 | 831 [ 789 | 779 | 835 | 856 | 799 | 845 | 835 | 765 | 855 | 800 | 840
399395 7@, C
56 | 68 ] 65 ] 67 | 65 [ 66 | 52 [ 70 | 72 | 72 | 75 | 60 | 64 | 62

3oblboano gobadowo, Jp/eo

103 [ 105 ] 95 ] 96 | 98 [ 102 ] 105 93 | 102 [ 98 | 89 [ 100 | 97 | 102

90 9B O -25dF oG ™ds,Lsm/cm

335 | 298 | 310 [ 258 | 220 [ 234 | 241 | 348 | 345 | 378 | 389 | 186 | 120 | 189
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@gb®ogoo 3. .93 3300L ©s dobo bmaogOmo dgbsgomols Fyagdols
Lodgogoe Panoy@o dodmJodoyg®o dmbsigdgdo (2010-2012(F.)

9 S 2| =~ | = | % :’Jf | % | < - P
€2 | ¥ 2 2 < 2 | & | 3 2|l Bt %5 | Z |7
cel e | 2| | ST Bl 22 2 g4 2|
065\% E/ g \% ED e c c \g c c AC: ;/cou S g :—go
~g| % | s = 2| 2] 21 %] 2] % = € Z g

~> € ) c i & =3 = 3 ;‘2 > 5 $

& £ & & Y S

Jod, dp/an
152 | 175 | 523 | 256 | 180 | 200 [ 285 [ 200 | 320 | 325 | 165 [ 137 | 125 [ 148
3oMombs@o, dg/an
36 | 26 [85C0)| 30 | 57 | 60 | 62 | 75 | 74 | 44 | 65 | 55 | 66 | 68
Lobol®g, da.9dg/e
176 | 205 | 315 | 235 | 305 [ 384 | 210 | 350 [ 350 | 315 | 260 [ 255 | 170 [ 220
bo@®®o®o, dyN/an
0030 | 0020 | 0058 [ 0035 | 0020 | 0051 | 0025 | 0660 | 0.564 | 1101 | 0045 | 0223 | 0.158 | 0.185
bo@®s@o, daN/eo
190 | 142 [ 105 [ 139 | 136 | 100 | 135 | 502 | 475 | 565 | 924 [ 635 | 424 [ 420
s>dmbosgdo, daN/en
042 | 054 | 044 | 054 | 095 | 095 | 049 | 0558 | 0650 | 1014 | 1722 | 1225 [ 0.890 | 0.785
Bobgs@o, da/a
0.160 | 0045 | 0.585 | 0.030 | 0420 | 0221 | 0.065 [ 0.170 | 0.160 | 0398 | 0090 | 0.102 [ 0210 | 0222
bgeogo®hgoo, /e
48 | 159 | 295 [ 169 | 277 | 452 | 155 | 403 | 450 | 701 [ 902 [ 556 | 752 [ 456
Jeomdowgdo, dp/ao
80 | 79 [ 108 | 92 [ 80 [ 108 | 85 | 75 | 71 | 89 | 123 | 158 | 42 | 223
0@ M 3oMdmbs@o, da/m
1205 | 1305 | 1755 | 1402 | 1959 [ 2025 | 1553 [ 2207 | 1708 | 178.1 | 2009 | 1856 | 1943 | 1790
gogwoydo, dg/eo
20 | 19 | 28 [ 14 | 13 [ 20 | 11 | 11 08 | 10 | 10 [ 09 | 08 [ 12
bo@®oydo, dp/eo
158 | 122 | 306 | 154 [ 102 [ 453 | 166 | 45 | 190 | 300 | 201 | 156 | 148 | 245
3o (307930, Fp/aw
253 | 265 | 356 | 305 | 408 | 553 | 265 | 512 | 507 | 47.1 [ 358 [ 389 [ 400 [ 375
dogboyydo, da/en
65 | 64 | 86 [ 80 | 75 ] 95 | 67 | 80 | 97 | 95 [ 90 | 75 | 86 [ 69
bolib, I/
001 | 004 [ 005 [ 001 [ 002 | 002 | 001 | 015 | 017 | 048 [ 003 [ 002 [ 002 [ 002
M 30bs, d3a/a0
007 [ 009 | 020 [ o11 | 018 | 020 | 008 | 028 | 034 | 032 [ 026 | 015 [ 019 [ 021
0gomos, 333/
18 | 105 | 125 | 1o | 95 | 25 [ 53 [ 161 | 300 | 162 | 300 | 278 | 256 | 249
L3ogngbdo, 933/
82 | 70 | 89 | 82 | 62 | 79 | 55 [ 67 | 34 | 15 | 79 | 52 | 43 | 60
boggaro, g3/
22 [ 20 | 29 [ 15 | 22 | 23 14 | 26 | 30 [ 37 | 39 | 52 | 26 | 42
Hdg0o, dga/e
25 | 39 | 98 [ 24 | 18 | 35 | 22 | 23 | 32 | 30 [ 39 | 56 | 67 | 54
dobgobydo, d3a/@
43 | 48 | 50 | 56 | 35 | 88 | 48 | 140 [ 152 [ 47 | 129 | 138 | 134 | 140
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33b®ogro 4. 3.3 3300l s dobo bmyog@mo dgbsgool Fyegdols
o®cmJodoyg®o dmbsi3gdgdo (2013-2014FF.)
| < 5 B g >
| 2| | % i £
2| € Z |ez]ezles 5| 5 | €8] B lefacin| 2|7
22| < ZE|CE| 2B | 25 g 2] € BSHYEETy| & | €U«
28| € g | SE| |22 || T | 8E| T |egglgzzd T | gz
S% | & S| 92| 2| F2|5E| & | 22| & |[FES R & | ¢
=g % < < o S ¢ | =& % = & Z g
< > 2 > o & E
a5 > < @ % ~
Jod, dp/an
185 | 325 | 528 | 561 | 428 | 335 | 145 | 605 | 645 | 647 | 604 | 164 | 341 | 145
3oMombs@o, dg/an
212 | 305 | 524 | 574 | 369 | 250 | 244 | 547 | 566 | 574 | 600 | 324 | 461 | 247
Lobolidg, .93/ e
255 | 388 | 365 | 327 | 314 | 298 | 285 | 374 | 368 | 384 | 387 | 28 | 249 | 205
bo@®®o®o, dyN/an
0024 | 0021 | 0.35 | 0068 | 0.049 | 0037 | 0021 | 0745 | 0695 | 0689 | 0495 | 0.45 [ 0.196 [ 0.137
bod®Ao@o, daN/eo
0898 | 1245 | 4235 [ 2183 | 2147 | 2444 | 1465 | 4232 [ 4551 | 3898 | 3542 | 1247 [ 2159 | 1143
>dmboydo, JaN/en
0325 | 0315 | 0422 [ 0456 | 0246 | 0295 | 0222 | 0564 [ 0772 | 1581 | 0988 | 0245 [ 0354 | 0213
Aobgs@o, dp/@
0065 | 0.25 [ 0.20 | 0.166 | 0.098 | 0.145 [ 0045 | 0325 | 0386 | 0347 | 0366 | 0074 | 0.122 [ 0.065
byggegahgoo, /e
162 | 174 | 223 [ 219 | 185 | 236 | 184 | 453 [ 529 | 701 | 685 | 356 | 442 | 341
Jeomdowgdo, dp/an
92 [ 100 | 89 | 104 | 74 | 13 | 150 | 95 | 96 | 102 | 67 [ 59 | 85 | 58
0@ M 3oMdmbs@o, dp/m
1312 | 1225 | 1684 [ 1583 | 1423 | 1236 | 1136 | 1695 | 1452 | 1359 | 1439 | 1249 | 1685 | 1263
goswogdo, dg/a
12 s o o [ [ [ 2s 2 22 [ 20 ] w0 |l 10
bo@d®oydo, da/eo
123 | 152 | 134 [ 163 | 220 [ 251 | 143 | 286 | 311 | 402 [ 356 | 174 [ 136 | 114
32230930, dp/aw
233 | 252 | 354 | 334 | 417 | 405 | 226 | 510 [ 562 | 593 | 584 | 247 | 310 | 242
dogboyydo, da/eo
63 | 68 | 95 | 81 | 76 | 87 | 65 | 92 | 89 [ 103 [ 97 | 64 | 76 | 60
bolib, /e
001 [ 001 | 002 | 001 | 001 | 002 | 001 | 009 | 010 | 011 | 009 [ 001 | 001 | 001
0 30bs>, d3a/@
0172 | 0.191 | 0296 | 0.152 | 0213 | 0254 | 0.185 | 0291 [ 0311 [ 0334 | 0284 | 0155 [ 0.194 | 0212
0Yomos, 933/
0.125 | 0.223 | 0.111 | 0.096 | 0.088 | 0.035 | 0.045 | 0.236 | 0.145 | 0.085 | 0.346 | 0.202 | 0.056 | 0.015
L3ogngbdo, 933/
0.081 | 0.047 | 0.033 | 0.111 | 0.102 | 0.055 | 0.058 | 0.042 | 0.088 | 0.109 | 0.133 | 0.213 [ 0.157 | 0.231
boggeeo, dga/aw
0.009 | 0.011 | 0.018 | 0.008 | 0.011 | 0.012 | 0.023 | 0.025 | 0.014 | 0.007 | 0.009 | 0.020 | 0.014 | 0.018
HY30o, g/
0.021 | 0.015 | 0.007 | 0.015 | 0.025 | 0.018 | 0.022 | 0.027 | 0.023 | 0.014 | 0.024 | 0.011 | 0.007 | 0.006
dobaobyyd0, dgp/ e
0.005 | 0.011 | 0.009 | 0.012 | 0.005 | 0.008 | 0.014 | 0.007 | 0.016 | 0.047 | 0.031 | 0.017 | 0.005 | 0.008
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000,000(2013-201445.)
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Evaluation of bio-chemical situation of riv. Kura and its effluents and their comparative
analysis./E.Shubladze, S.Mdivani, T.Gigauri./ Transactions of the Institute of Hydrometeorology, Georgian
Technical University. -2015. -vol.121. -pp.83-88.- Georg., Summ. Georg., Eng., Russ.

On the base of carried out of hydrochemical and microbiological researches established, that quality of river
Kura belongs to less, but it's affluent Suramula more polluted water types. After comparing 2011-2012 and
2014 years data was indicated the tendency of increased pollution in studied rivers, especially biogenic
elements and microbiological parameters. Also important fact is that level of pollution is increasing along to
river flow

OneHka COBpeMEHHOr0 OHO-XHUMHUYeCKOro cocrosinus p. Kypa m ee nmpuTokoB M MX CpaBHHUTEJbHBIH
anamm3./D.1ly6nanze, C.MuauBanu, T.I'uraypu./ C6. TpynoB Uucturyra I'mnpomereoponoruu ['py3uHCKOTO
Texunyeckoro Yuusepcutera ['py3uun. -2015.- 1.121 .-¢.87-92. -I'pys., Pe3. I'py3., Anr., Pyc.

Ha ocHOBe TpoBEIEHHOTO THAPOXUMHUYECKOTO ¥ MUKPOOHOIOTHYECKOTO MOHUTOPUHTa MOXKHO CKa3aTh, YTO
Bonbl p.Kypa oTHOCcsTCs cna®o 3arps3HeHHBIM, a BoAbl ee npurokaCypamyliia 3arps3HEHHBIM BOJHBIM
obwektam ['py3un. CpaBaenne manHbix 2011-12 u 2014 rox mokasano, 9To ypOBEHB 3arps3HCHUS H3YICHHBIX
PEK YBEIMYMBAETCS, U 3Ta TPaIUlMsid OCOOEHHO YETKO BBIpA)KaeTCs IO TEUEHHIO peK. M3 3arpssHsromumx
WHTPEIUCHTOB MOYKHO BBIACTHTH OMOTCHHBIC BEIIECTBA 1 MUKPOOHOJIOTHUECKHE TTapaMeTpPH.
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On the adaptation measures related to extreme glacial events in the Dariali Gorge. /Tsomaia V.Beritashvili B.,
Kapanadze N./ Transactions of the Institute of Hydrometeorology at the Georgian Technical University. -2015. - v.121. —
pp.93-96.. -Georg.; Summ. Georg.; Eng.; Russ.

Different reasons are discussed relevant to causes of catastrophic debris flows happened in the Dariali Gorge on 17 Mai
and 20 August 2014.A number of adaptation measures are proposedaimed of degrading glaciers on international
mororwayand gas pipeline.

OO0 aganTalHOHHBIX MEPONPHATHAX, CBS3AHHBIX €O CTHXUHHBIMHU JIEAHMKOBBIMHM SIBJIeHHsIMH B Jlapbsibckom
ymeabe. /[lomana B. I, bepuramsunm b. 11I., Kanananze H. U./ C6. Tpymos Uncturyra ['mapomereopomnoruu ['py-
3uHcKoro Texuumyeckoro Yuusepcutera. —2014, —1.120. — ¢.93-96.- I'py3 .; Pes. I'py3., Anr.,Pyc.

PaccMoTpeHbl pa3nuuHble cOOOpaXkeHHsT OTHOCHTENIHLHO MPUYMH CENIEBBIX KatacTpod, mpoucumiequmk B JapbsibCckoM
ymense 17 mas u 20 asrycra 2014 r. IlpeanoskeHsl afanTalliOHHBIE MEPONPUATHS, KOTOPBIE CMOTYT CBECTH K MUHUMYMY
pa3pymuTeasHoe Bo3IeHCTBHE Ha MEX/TyHapOAHbIe aBTOMArucTpaib U ra30npoBOJ JI€THUKOB, HAXOSIIUXCS

B craguu nerpanauuu.
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oY

©05dM 30 dgeo. skgm 3060Hmbgddo a5 Loowols aoblabrg@olmgols dgodangds asdmgoygberm
LohJo@ols dm@m@ol Z Jwpygbgaobmgols wofgdomo 3Gmybmbygmo gobGmangds[2,3,4,6]:
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L+u—r+v—=2=D =0, (7

oV ou
Losz Q2 =——5 Lohdo@ols  @Om@maol 7  dpagbgewos; U ©s V  Lohds@ols

z
OX
dagbgagdo OX s 0y mg®dgdols gob{g@og;
dglsdadolio godwsdbgdol dgdeogy dogowgdm dgdwgy 3obBmEgdsl:

oF
= (AT, ¥
A~ =@Av. ), ®)

oo (AW, W) stol 0sgmdosbo.
oY
gboos, @md  dg-(8) 2ob@magdols Lsdygomgdom E-b dododm  dowgdyaos 3y9sLmbols

25b6Am@gds, 530dm3 oo Sdmblbs (I,a) mmsdygm jom@Eobsdms Lolgdsdo dmoigds
‘dgdgyo Loboo [2]:

(NJ 2ﬁiln —A,rdrda +—§ 9)
%:Ej.lngrdr:%g, (10)
0

SN AQ >@0l 3@0bmbRsmy®o 5393003

0d dgdmbggodo, Om@Es bgds MmOMy@SBo0l aogagbol  aomgomolifobgds, wgwsdofols
3o@o@ganls s dgMoeosbol dJodos@myegdom, UL3gaosmy®o dsbslbosmgdgano 3o®sdg@dgodols
‘dgdem@obom[2] , 35Tob ggodgl:

oY
o =tawia?¥ p%Y (10
n ox %y
booss 77=EZ, P - 5@3mlggagmo (6g30L 860Tgbgammdss ©gosdofol bgoodo@owpsb Z
0
oln oln

Lodowengbg; P -§6g930L LHebps@@yemo 36093bgermds; a=— 5 U , b=— 8y’7 Oge0ggxol

X

303 gbols dsbobiosmgdgano Lowowggdo, dgbsdsdobo@ 3o@oggenls s dg@owosbls aslfg@og.
sdagoMo©  @gmoggols  asmgoolfobgdom (8) aob@mangdols Sog)oqéo 239J6gds  dgdgao
aobGmargds [2,5]:
oY o0
A—4+—(a=—+b=—")==
a at( ax +b? ) (A‘P‘P) (Inn,¥)=A, (12)

3obBmengds  (12)  s@o0ls 3336(0;@()015 603015 3obHmEngds s dobo  Sdmblibs  dmogds

‘dgdegao Loboo [2]:

oY
—:—.[d _[AQK (5)rdr+—§—ds (13)
oo K (&)  s60L  3gbgmol  ¢g96Jios  (od@dmlabgomo  s@a93g6@0bomgols (5.7

ds530mboenols 396 J300), OmIgelsi  ofgl  @mysmomdymo  asblsggm®gdymgds & —0

Vgodoemdo  wo  gJldm@gbosmyg@s®  jmgdgemmdls  @GmaEs & —> 0. hggbmgol  obowmgd
doobanmgdgddo dgodergds ©ogfgdmo:

K =—| In= 14
o(&)=-Ing= ng (14)
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r
oo hggbl  dgdmbgggsdo fzz a’+b? > ymggeogglb  gomgoolifobgdoom  (10)-ols
dogogtoe 3394bgds:
M ot 2
TR In———rar (5

ot o rva®+b?
oY
(15) aob@mangdols dodxggbs dbo®gdo Jpymdo 0b@gadsmol godmmgenols dgdwogy o

bogol gwgdyamdm:
%P =(C-InVR)A,R?  (16)

1 2
bowo(s C=§|HW—O,25 > dobo dbodgbganmds o 3ggmo  Mgaombgdolsmgols
+

dglododobo  godmomgagds.  gobo@ygdame  dowgdygao (6), (10), (16) @m@IYmgdomn ©s
dodmgmgogrmm [bggzol 3geromgds @mama 3 Mgaogaol gomgomolifobgbomn slggg @geroggols
20m35m0b{0bgdol ao®gdg. sdolomgol [o@Imgemyobmm dn@obmbsmado swggdcogdo Aa

©S AQ bbgowolibgs doosbermgdgddo s aobgoboenmm dgdwgao m@o dgdmbgggs:
L. 993dgmmgdgao  3og@ol  bogowols  gogdgegdol  Lbgoslbgs  dgdmbgggs  hggb

dggoblogemgn  dOm®dsdo  [3]  of g0 Pbggob  geroargdobomgol  dogowgde  d9dogs
@odm,100g0 oS b:
0¥  3.-R*-Q° sin2a

Ap=—pZt = 17
PP s TP g e {1

amamag  (17)  ge@dgmopsb  Hsbl 03 dgdmbgggsdo, GmEgbsi Ggmogyrl o6
gomgoeolifobgom {bgg0b (33800 gdo dobdogools dobggom dg-6 bodolbols
93930M3maE0gmos. hggb godmgmgoggm  (bygol  3geroagdols dbodgbgenmdgdo  Fyo®msb
r=5, 10, 20 .. 100 3 8sbdognoliomgol, @mEs R =5003, p=1,3d3)/83 , Q=5000 33/V8,

d9dgmmgdygeo 35g@ol bogowol ao3d3gegdol 3gmbol Lado 360dgbgermdolsmgols (%,%,%),

(obogogm  3b@A.1). A6 3 3bO.1-sb  hobl  ,,dgdBmmgdbyamo”  Jsg@ols  bsgowols  {bgge
dobdogooll bOEsLlmsb gOmow 3db0dgbgamgbo  g3gds s r=100 3-Logol ,,'dgdgmmgdyeo”
3090l bogo@o s@o®  235J3L, gobsowsb 100 3-Lmgol {bgz0ol (3geroemgds Ap =0,02 3> (ob.
gb@.l). spdgmgg  s@dmhbps, @md  dsbdognols  bgdolidog®o  3bodgbganmdolamgols  §bggol

T
(3o gds  Igodgbom dgBHos M3 azz. dodoloadyg, @mEglsi @ gomgosaolfobgdm

90998l , ,,99dBm0gdyeo” dog@ol bogowols doGomswo dsbs ghEger©gds dm@obmb@olsodo
45°-0560 goboo.  godmmgagdds shgghs, GmI dogbgwsgee 0dols Gmd §6935 sggmJgdols
(3960®0lL Losbarmggl wowos (=10 3-by §bgzol 3gemomgds s@ol Ap =19-10"35) 8s6dognols
bOEsLmsb ghms 0go LYdogew g3gds (=50 3-bg Ap =12 35), gl 39696M0g05 o6
OmEglo Mgmogxnl @ gomgogolfobgdm Fos@dmdmdogro ,,d9dgxmmgdyao” bogools §bggo
960 LYOsgse 939> 5@Imbgggdml wos Logdgdo.

Loogogb@dscome  bob.l-bg  ogopgem  §bggol  3geromgdols  ©sdmzowgdaegds  dobdognby

(R=5000, p=134/8 «a= %,) Tgodml  0bBgblbogmdols  Lsdo  360dgbgarmdolsmgols

(Q =500,5000,50000 83/%’8), OeyeA 3 bobl-sb Hobl @m@s  Q =50000 3%/9, dog@ols

bogowols {bgg0L  g4g9e0obg oo 360dgbgermdoliomgols dgdammgdygemo bogowo gAEg@©Yds
dgomgoom o dsbdoanbyg (osbanmgdom r=150 3-dwy).
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gboogo 1L 3o5g@ol  Jgdgemmgdygeo  bogools  bggol  (33eoggds  dobdognols o
30H0bMbFolowdo wob®ols 3gmboli dJobgogom Ggamoggrols gomgsgolifobgdols yomgdy.
Ap(30)
r (9) z z z
6 4 3
5 1-10° 1,2-10° 1.10°
10 16-10* 19-10* 1,6-10*
20 257 297 257
30 22,6 26 22,6
40 4 4,6 4
50 1,05 1,2 1,05
60 04 0,5 04
70 0,1 02 0,1
100 0,02 0,03 0,02

whevis cvlileba manzilis mixedvit reliefis gatvaliswinebis garese

Q-5 sxvdagxva mnisvnelobisatvis.

wnevis cvlileba (pa)

T T T T
I ()=50000 m3fem

¢ miming=5m maser

G=5000 m3/cm | |

I 1 1 i
40 50 B0 70 a0 90
r- manzili (m)

bobobo 1. {bggol (33@00@gdols wsdmzowgdyamgds dsbdogrby @gemoggols omgsolfobgdols
3°M93g oxgmJgdols 0b@gblogmdol Lodo dbodgbgarmdolismgols.

2. bogowols

GIRICHIAISE

d0o-3®056

B9H0GHMA05bY

0o

s39doob

398039 gds  3o@s@gmols s  dgMoosbols dodo@m Py gdom  s@Eol SO OMYZoMMgsbo. oI
‘dgd:mbgggedo Lomsbom as®wsddbgdols dgdwmgy (6g30L gemoegdolsmgols dogowgdm:

1 2 -~
Ap = —p(ZIn(—=—)-0,25-In/R)A,R?.  (18)
2 Ja?+b?
1 18-Q%sin2a Q ,a-sin(a)
Lopsg A =—— - —b-cos(a
R0 n? 512-7°r° a2 2 (@)
Omam® 3 (18) gm@dgeopsh hobl mEglsg Ggmmogyl gomgemolifobgdm ©s gydggdm,
Omd [go0mEsb ,,d998mmgdbymo 7 bogool gog@(3g@gds 5@omobodo®mos oMo ganolis  ©s
2

y
bo r=.x"+2-),
(56 1)

35906 {bggol (33000 gds

93930M3mAE0geos dsbdognols jgo@s@obs.  3oMsdgB@mgdol dgdwgao dbodgbganmdgdolismgols
R=5000, p=134/8 , Q=5000 873, Bggb godmgmgomgn §6930L (35eomgdols
360d3bgermdgdo  Fyodmwsb r=10, 20 300 3 dsbdogngdolimgols gymbols  dgdwgao  Laodo

dg@oosbols dodo@nyga gbdom

d60dgbgermdoliomgols (%,%,%) > @9mo0gxol  gmbgoay@sizool dgdwgao  Lodo  3o®mdols

aomgomolifobgdom (a>b; a<b; a=b), Goizbgomo aomgangdols Jglsdsdolo gogagdo ImEgdgmos
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3b®.2-Jo. Omam63 3bO2-sb hobl , 0d dgdobgggsdo, @m@3e a>h (Joo-am@05bmds

3o@oggols aobfg@og gudm dg@os goeg JgMoosbol aolifgmog) , {bggol 3geomgdols
d60dgbgermdgdo dogmosh LY®ogem g3gds oggmdgoowsb 30 3 dsbdognsdwg , boerem dgdwgy
bgds bogowols Jgdmd@abgds 9356, Go 096930500 GoEysb, Mm@ aA>D ©sd@ m@gds x
©g®@dol  dods@mnygagdom  0dpgbs oos MM bogoo g9@ obgdbgdl aogd g gdsls s
350339700 dobdogrols dgdgy 9396 d@gbpgds Jgmbols bgdolidog®o 360dgbgermdolomgols (ob.
3b®.2).

odm@s  a<b, (Bwo-gmBoobmds  Js@omgmols  golifgBog  9uGm  bogmgdos  gow@y
dg@0@osbol gob{gM0g), dgdgmmgdbymo” dsg@ol bsgools {bggol (3gmogngds  dobdognols

bO@SLMSE  gAmo  dgggmdee  g3gds 30 3-dpg, boeoem 50 -0l dgdwgy begds [bygol
(g0 gdols bgemo BHgdsom ©s3gds. 83 dgdmbgggsdo L, dgdRmmgdyeo”’bs ool dog@M g gdols
doJLodogry@o  dobdogno s@0l osbarmgdomn 200 3-dpg (r=200 3-Logol (bggzol (3gerogmgds
Ap =12 35 (ob. 3bGA2). spMgmgg s@dmhbes, GmI [bggol 3g3eoegds 20 8-y 9dbogbgenme

dgHos OmEs 0(2%,3.0 20 3-9pg bogoo doMomsse  gA(3gE©gds 45° 0560 390bom,

30°-0560 390boon  (mgdzs gl goblbgoggods
gomgomolifobgdm  Ggaogxl, ,,99dxmmngdymmo”
359@0l  Bogool  do@omswo  dsbs  §OGg@Eds  30@0bmbE0Lowdo  msgrsdotggmep  45°

30sgbosbo  jgmbom, (bg353 y3geoby wowos 03 @AM, aoMy399eo dsbdognols ‘dgdwge
693> 0bOgds gymbols dgdcodgdom , @53 d9bgd®ogos, MoEash ©od®gmagdols dgbggo@ols

dgdegy (6930l ©o39ds  dgodgdom  bgems  Jodobo@gmdl, @owysh  @gmogno  Labsb
9Oedogl” bogowl gowey 60° o6 45° 39mbon g3 ;39 gdols dgdmnbggggddo.

boam  dgdegy  dobo  gogdgagds  begds
93db0dgbganms).  FoTslowsdy, @mglag

gboogo 2. 3og@ol  dgdgmmgdymo  bsgswol  §bggol  3gmoangds  dsbdognols o
300H0bmbFolbowdo  ob@ols  3ymbol dobgogomn @gmoggols 3mbxgogyg®sizool bsdo 3odmdbols
aomgoeoliobgbom.

Ap (pa)

a>b (a=10° b=10") K a<b (a=10"* b=107) a=b (a=10" b=107)
r(m) T T T T T T T T T

6 4 3 6 4 3 6 4 3
10 2.10* 3-10* 2.10* 2.10* 3-10* 2-10°* 1-10* 2.10* 1-10*
20 346 391 328 473 504 420 279 295 240
30 28 28 20 85 79 61 48 42 30
50 -0,6 -0,7 -2,3 21 17,3 12 11 8,4 5
100 -0,2 -0,6 -0,9 4,9 3,9 2,7 2,6 1,9 1
150 -0,09 -0,3 -0,4 2,1 1,7 1,2 1,1 0,8 0,4
200 -0,05 -0,2 -0,2 1,2 0,9 0,7 0,6 0,5 0,2
300 -0,02 -0,07 -0,1 0,5 0,4 0,3 0,3 0,2 0,1

Gm@e a=b, (Bms-gm@0s6mds Js@omgmols aolifgMog ©o
bo0®0s), d9dgmmgdbyao” dsg@ols bogowols (bggol gerogds
83390000 9399 20 3-3g s 6930l G3momgds 9360Pgbgeme dgBos 45° -bg, bmaem 30
d-oll Jgdgy brgds (630l 3geromgdols ©@o3gds bgero Gg9d30m s bogool aog@(3gegos
JoGomowar  begds 30%-0560 ggmbom. 53 Fgdmbggge@o 89800430 s jopols  g53039-
ggdols  doJbodognyg@o  dobdogwo  s@ols  osbarmgdomn 150 3-dg  (r=150 3-Logol {bggol
Ggoggds  Ap=11 35 (ob. 3bGA2). Ygos@goolomgol oggoygmos  [Fbggol (3geroemgdols
IO9©gdo  Ggmoggol  3mbgoam@scool bodo  3o@mdobsmgols (a>b; a<b; a=b), (R =5009,

dg@oosbols aolifgmog gOm-
dobdogrols bAOsLmsb gOhmow

0 =13 30/, a=%) (65b2), Amam® 3 bob2-sb hobl bgzol ogds dogosh LY@sgsE
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brgds,tm3s a>b , gopey Lbgs gdmbgggodo. bomem @Gmags a<b{bygs 93390000 gi3gds 30
d-d0g, boeom dgdwgy dobo 3gemoengds bgens dodwobo®gmdl.

Sbogrmpoy@o  godmmgmgdo oG  gbol  gybiool, o®sdge  Loho@ols  3m@gbiosols
dododm dgdm{dgdye odbs @gomy® dobognobyg gm@do s (3bobgsendo 2008 Fenols Lomds@o
dmJdggdols gdwgy o 2odmJg9ybgdygemos demdsdo [3].

wrews Cllebes darnchdabelets manzize selefs snadasns bonfouraces dos

whe io Cvliloba (p

bygd. 2. (bggol  @gmomgdols  ©odmgogdygagds  dobdoanbyg  Ggaognol  Lbgswslbbgs
30680905300 OO AmEs, 539]300L gogdgegds Lbgswslbgs dododmyegdomn o@ols

SM5YAMYGoMMgobo.
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Investigation of some features of aero-dynamic flow above the non-homogeneous territory/
I.Samkharadze, Z.Khvedelidze, T.Davitashvili./ Tansactions of the Institute of Hydrometeorology et the
Georgian Technical University. 2015, vol.121, pp.97-103.- Georg., Summ: Georg., Eng., Rus.

Study of propagation in the space and time of air flow, generated by the action of high-power phenomenon,
has huge theoretical and especially practical value as their results are long and important. Especially interesting
is propagation of disturbed air flows above the mountainous territory as 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 kind of tasks are discussed in the present article where theoretical justification of which and some results
of numerical calculations and its analyses are presented.

HN3yyeHue HEKOTOPBLIX Aa’PO-IMHAMMYECKUX CBOeOOpa3uil BO3MYIIEHHBIX NOTOKOB HAJ TOPHLIMH
Teppuropusimu/Camxapanze U.H. , Xsemenmuaze 3.B., Hasurtamsunu T.I1. /C6. Tpynos Uuctutyra ['uapo-
Mmeteoponorun [ pysunckoro Texnuueckoro yausepeutera. 2015. B 121, ¢.97-103.- I'py3. Pe3: ['py3.,Anri,
Pyc.

UccnenoBanusi pacpoCTpaHEHUS B MPOCTPAHCTBE M BO BPEMEHH BO3YIIHHBIX MMOTOKOB, 3apa)KACHHBIX
MOJT BO3JIEHCTBHEM MOIIHOTO B3PHBA, €MEET OTPOMHYIO TEOPETHUYECKYI0 W OCOOEHHO MPaKTUYECKYIO
[EHHOCTh TaK KaK pe3ylbTaThl OSTUX sBIeHWH omacHbl. OCOOEHHO WHTEPECEeH paclIpoCTpaHEHHe
BO3MYIIICHHBIX MTOTOKOB HAJl TOPUCTOM TeppuTOpuu. Jake HU3KHUE XOJIMBI 3aMEJISIOT CKOPOCTh JBUKEHUS
MOTOKa, W 4YacTO HU3MCHSIOT €ro HalpaBlICHHE M UWHOINA [daK€ M3MEHSAIOT €ro HamnpaBlIEeHUE K
MPOTHUBOIOIOKHOMY. TOYHO Takawe BOIPOCHI U3YYAIOTCS B 3TOM CTAaThe TIE JACTCA KaK TEOPETHUECKOE
00aCHOBaHME TaK)K€ HEKOTOPHIE Pe3yIbTaThl BEIYMCICHUN U UX aHAJIH3.
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GIS and Satellite Technologies in Forest Cover Monitoring/M. Tatishvili, M. Meladze, I. Mkurnalidze, L.
Chinchaladze/ Transactions of the Institute of Hydrometeorology et the Georgian Technical University. 2015,
vol.121, pp.112-116.- Georg., Summ: Georg., Eng., Rus.

For Earth monitoring Earth Observing System (EOS) has been launched by leading investigation centers. The
influence of Earth vegetation on large-scale global processes is the one of important component is the
investigation. The most applicable product from satellite observation is Normalized Difference Vegetation
Index that is used in observation on vegetation.. The use of NDVI, GVF and other processed products in forest
ecological monitoring in Georgia is reviewed in presented article.

GIS n cnmyTHUKOBBIE TeXHOJOTHH /JJIsi MOHUTOpPUHTa JecoB/M.Tarumsmnn, M.Menaaze, U.MkypHanumaze,
JL.Yunuananze/ CO6. TpynoB Mucruryra I'mmpomereoposioruu I'py3uHCkoro TEeXHHYECKOrO YHHBEPCHTETA.
2015. Beim. 121, ¢.112-116.- I'pys. Pes: I'pys.,Anri., Pyc.

Cuctema Habmonenus 3emnu (EOS) Opia Hayata BeAyIIMMBI LEHTPAMU MCCIEIOBAHUH AJISI MOHUTOPUHTA
3emuu. BrmsiHue pacTUTENhHOCTH 3eMJTM Ha KPYMHBIX TIIOOATBHBIX MPOIECCOB ABISETCS OJHUM W3 Ba)KHBIX
KOMIIOHEHTOB HccienoBaHnii. Hanbonee mnprMEHUMBIH MPOAYKT CIIyTHHKOBOTO HAOMIOACHUS SIBIISIETCS
HOPMAaJIM3YIOIINK WHAEKC Pa3IMYHOTO PACTHUTENBHOIO MOKPOBA, KOTOPHIA HCHONB3YyeTCs B HAOMIONCHHUAX Ha
pactutensHocTh. Mcmonb3oBanne NDVI, GVF u apyrux mnpoayKToB mepepaboTKH B 3KOJIOTHYECKOM
MOHHUTOPHUHTE JeCOB | py3un paccMaTprBaeTCs B IPEAICTABICHHON CTaThe.
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