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naSromis pirvel TavSi ganxi Bullia sagarTve B OSi setyvasTan
brZzolis adre warmoebull samuSaoTa istoria, organizacia, ga-
moyenebu B i1 tegno B ogia mocemu l ia bu B gareTSi amJamad warmo-
ebulli setyvasTan brZol is samuSaoebis strugtura, koncefcia,
samuSaoebSi gamoyenebu Bi konveqciuri RrubBisa da reagentis
gavrce Bebis modeBebi. ganxi Bullia setyvasaSiSi ujredebisa
da setyviani Rrublebis kategoriebi da maTi gansazRvris kri-
teriumebi, zemogmedebis strategia, tegnikuri saSuallebebi da
kompiuteruli uzrunve lyofa, sacecxBe wertilis teqnikuri
aRWurvi B oba. Catarebulia kaxeTsa da bulgareTSi setyvasTan
brZo B is samuSaoTa warmoebis SedarebiTi anallizi.

naSromis meore TavSi warmodgeni Bia sagarTve B os zvavsaSiSi
teritoriebi, ganxi Bulia =zvavsawinaaRmdego RonisZiebebi da
Tovlis zvavebis dacvis Tanamedrove meTodebi.

YJIK 551.576:338.978

B nepBoii rnaBe pabOThI PACCMOTPEHBI HCTOPHS, OpraHHM3alMs M TEXHOJIOTHS
pabor mo Oopbbe c TpamoMm, Kotopele Benuch paHee B ['pysum. I[lpuBeneHsbr
CTPYKTYpa, KOHIICIIIMS, HCHONb3yeMble MOJCIH KOHBEKTHUBHBIX OOJNAKOB H
pacIpoCTpaHEHUsI pearcHTa B HBIHE BEAYIIUXCA paboTax mo Oopr0Oe ¢ rpaaoM B
Bosrapun. PaccMOTpeHbI KaTeropuu rpagooNacHbIX SYeeK U IPajoBBIX 00JIAaKOB,
KPUTEPUH HX OMpECTCHHs, CTPATEIHsl BO3JICHCTBUs, TEXHUYECKUE CPEACTBA U
KOMIIBIOTEPHOE ~ O0ecrieueHrne, TEXHHMYECKOE OCHAIICHWE OrHEBOH TOYKH.
[IpoBeneH cpaBHUTENbHBIN aHATM3 BECHHS NPOTHBOIPaIOBbIX pador B Kaxeruu
u bonrapun.

Bo BTOpOIi rmaBe MpeACTaBiIeHbI TABUHOOMACHBIC paioHbl [ py3un, paccMOTpPEHBI
MPOTHBOJABUHHBIC MEPOTPHUATHS M COBPEMEHHBIC METOJBI 3aIUTHI OT CHEXKHBIX
JIaBHH.

UDC 551.576:338.978

In the first part the history, organizational structure and applied technology of hail
suppression activities conducted earlier in Georgia are reviewed. The sructure,
concept, convective cloud and agent diffuson models used in ongoing hail
suppression works in Bulgaria are discussed. Categories of hail-dangerous cells
and hailstorms, criteria for their definition are considered aong with the seeding
strategy, technical means and software, and rocket launching site equipment. The
comparative analysis of hail suppression activities undertaken in Georgia and
currently being carried out in Bulgariais performed.

In the second part the avalanche prone territories of Georgia are presented, anti-
aval anche measures and modern methods of avalanche protection are described.

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

teqstSi gamoyenebu li specialuri terminebis
g B osariumi

aeroBlogiuri zondireba - atmosferoSi 40 km simaR B emde
meteoro B ogiuri elementebis (haeris temperatura da
sinotive, gari, atmosferulli wneva) vertikaluri ga-
nawi Bebis gazomva radiozondis saSuallebiT.

aerosinoptikuri monacemebi - atmosferoSi didi terito-
riis (regioni, kontinenti, naxevarsfero) Tavze mete-
orologiuri elementebis sivrculli ganawi Beba, ro-
melBic saSuallebs iZBeva 40 km simaR Bemde dadgeni il
ignas ZiriTadi bariulli warmonagmnebis (cik B oni, an-
ticikBoni, atmosferulli frontebi, tropikulli ga-
riSxBebi da sxv) konfiguracia da moZraobis siCga-
re, agreTve mocemull teritoriaze callkeuli Rrub-
Bebisa da saRrubB o sistemebis ganviTarebis SesaZ-
BebBoba aRniSnuli monacemebis misaRebad saWiroa
sxvadasxva. punqtebidan Catarebulli aerologiuri
zondirebis masallebis erToblivi analizi.

anrek Badoba (radio B okaciuri) — RrubeBSi wybBis Txe-
vadi da myari nawi Bakebis Semcve Bobisa da zomebis
ganmsazRvre B i1 Fizikuri sidide, romelic gaizomeba
sxvadasxva. talRis sigrZeze momuSave radioll okat-
orebis saSuallebiT. misi ganzomiBebaa decibeli
(dBz). es sidide saSuallebas iZBeva raodenobrivad
Sefasdes Rrublis strugtura da misi setyvasaSiS-
roeba.

gadametcivebu i (wyali, weTi) -uaryofiT temperaturaze
Txevad fazaSi myofi wyali. minarevebis gareSe wy Ris
mcire wveTebi atmosferoSi xSirad arseboben -20°C
temperaturamde. minarevebis Setanisas wveTebi iwyeben
gayinvas -5°C da ufro daball temperaturaze.

gazrdili amrek Badobis zona - Rrubel Si radio l okaci-
uri anrekBadobis are, romelic SemosazRvrull ia ama-
ve Rrube B Si magsimaBur amrek Badobaze erTi rigiT
nak Bebi amrek Badobis izokonturiT.
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grdemBi - setyvasaSiS stadiaSi gadasulli mZBavri kon-
veqciuri Rrublis grdembBis Formis mgone zeda nawi-
i, romelic yinullis kristalebisgan Sedgeba.

decibeli - radio Bl okaciuri amrek Badobis sazomi erTe-
ulli (saerTaSoriso aRniSvna dBz).

difuziuri Rrubeli - RrubelBSi Setani i reagentis ga-
vrce Bebis Sedegad warmogmni Bi are, romelSic sub-
Bimaciisa da RrubBlis wveTebTan urTierTgmedebis
Sedegad, agreTve atmosferulli turbuBentobis zega-
vBeniT reagentis koncentracia droSi swrafad klle-
bu I obs.

zvavi — Ferdobidan simzZimis Zalis gavBeniT mowyvetilli
garkveu I'i mocu B obisa da siCgaris Tovlis masag;

zvavSenkrebi — fTerdobis, xevis an xeobis nawi Bia, ro-
me B zedac warmoigmneba, moZraobs da Cerdeba zvavi;

zvavis konusi — zvavis mier xeobaSi, an gzis saval na-
wilze Camotanilli TovBis masa, romBis simaRle
zogjer aTeuBobiT metrs aRwevs;

Termiki — atmosferoSi konveqciuri moZraobis ZiriTadi
Semgmne @i elementi, romelic warmoadgens garemos-
Tan SedarebiT ufro Thbilli haeriT dakavebull sferu-
Bi formis moculobas. kondensaciis donis miRwevis
Semdeg Termiki, romBis diametri Cveullebriv ramde-
nime km-s Seadgens, igceva konveqciuri RrubBis Sem-
gmne B e Bementad. atmosferoSi Rrubel Ta ganviTare-
bisTvis xe Bl Semwyobi pirobebis arsebobisas Termike-
bis erTobBioba gmnis haeris aRmavall nakadebs, ris
Sedegadac warmoigmneba konvegqciuri Rrub B ebi.

katastrofulli zvavi - rogorc sporadulli, ise
sistematuri 2zvavi, romelic scilldeba Tavis Cveul
sazRvrebs. misTvis damaxasiaTebe b ia ngreva,

dazianeba da adamianTa msxverpBi. sagarTveloSi
aseTi zvavebi teritoriis 36% -ze vrce 1 deba

koagu Bacia - Rrube B Si wyBis wveTebis an yinulis kris-
tallebis urTierTSerwymis procesi, romelsac Tan
sdevs saRrub B o nawi Bakebis zomebis zrda da, sabo-
B oo jamSi maTi gamoyofa naleqgebis saxiT.

6

PDF created with pdfFactory Pro trial version www.pdffactory.com


http://www.pdffactory.com
http://www.pdffactory.com

kondensacia - atmosferoSi arsebull aerozo Bur minare-
vebze wy Bis wveTebis warmogmnis meqganizmi. am aeroz-
oBur nawi Bakebs Cveulebriv kondensaciis gullebs
an kondensaciis birTvebs uwodeben.

konveqciuri ujredi - aRmaval TermikebSi wyBis or-
Tglis kondensaciis Sedegad warmogmni Bi konvegciu-
ri Rrublis ZiriTadi strugturulli elementi, rome-
lic saTanado pirobebSi SeiZBeba gardaigmnas wvimis
an setyvis momcem mZBavr konveqciur Rrublad.

meteograma - mocemu B i1 adgi EmdebareobisTvis atmoste-
roSi meteoro Bl ogiuri elementebis ganviTarebis sap-
rognozo grafiki, romeBic Seicavs uaxBoesi 5-10
dRis ganmav B obaSi temperaturis, RrubBebisa da na-
B egebis sxvadasxva. saprognozo mode BebiT gaTvlil
mosa B odne B mniSvne I obebs.

momwiFebu B i/simwiFfis stadiaSi myofi konveqciuri ujre-
di - magsimaBuri ganviTarebis stadiaSi myofi ujre-
di, romelic xasiaTdeba haeris mZBavri aRmavali na-
kadebisa da naleqTa mzardi e Bementebis — wyBis wve-
Tebisa da setyvis marcv B ebis arsebobiT. nallegebis
gamoyofasTan erTad momwifebuli ujredi iwyebs di-
sipaciis stadiaSi gadasvlas.

mrava Bujrediani konvegciuri RrubelBi - ramdenime uj-
redisgan Semdgari kompBegsuri konveqciuri Rrube-
Bi, romeBSic ujredebi, SesaZlBebelia ganviTarebis
sxvadasxva. stadiaSi imyofebodnen. aseTi tipis kon-
veqciuri Rrubeli SeiZBeba damoukideb Badac viTar-
debodes da SeiZlBeba superujrediani Rrublis fron-
talur nawi I sac warmoadgendes.

nalleqTa xeBovnuri gazrda - samuSaoTa kompBegsi, ro-
meBic miznad isaxavs SerCeull teritoriaze drois
garkveul monakveTSi (Tve, sezoni, welB 1) Sesaferisi
tegno B ogiis gamoyenebiT nalleqTa raodenobis gazr-
das.

nuk Beacia - wlis orTglis Ffazuri gadasvlis procesi,
romblis drosac atmosferoSi arsebull minarevebze,
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rogorc Canasaxebze, warmoigmneba wyBis wveTebi an
yinullis kristal ebi.

reagenti - gimiuri nivTiereba, romBis Setana Rrubell Si
iwvevs misi Fazuri an koBoiduri mdgomareobis dar-
Rvevas. pirvel SemTxvevaSi es aris makristallebeli
reagenti (umetes SemTxvevaSi iodovani vercxBis Agl
Semcve Bi nivTiereba), romBis nawi Bakebi uaryofiT
temperaturaze iwvevs yinulis kristallebis gaCenas
saRrub B o wveTebis gayinvis an wylis orTqlis maT-
ze sublimaciis gziT. meore SemTxvevaSi es aris hig-
roskopulli reagenti (umeteswiBlad sufris marili
NaCl), romBis nawi Bakebi iwvevs maTze kondensaciis
gziT wyBis wveTebis warmogmnas da am wveTebis Sem-
dgom koagu Baciur zrdas.

satelituri informacia - dedamiwis meteoro Bogiuri xe-
Bovnuri Tanamgzavridan miRebuli satelevizio ga-
mosaxu Bebebi, romBebic sxva informaciasTan erTad
Seicavs monacemebs saRrub B o sistemebis tipis, geom-
etriulli zomebisa da gadaadgi Bebis mimarTulebisa
da siCgaris Sesaxeb.

sistematuri zvavi - yoveBlwBurad Camosulli zvavi.
sagarTve B 0Si aseT zvavebs teritoriis 20% ukaviaT;
sporadulli zvavi — iSviaTi ganmeoradobis 2zvavi,

romelic SesaZlebeBia 2-3 welBliwadSi erTxell, an
aTeull we B iwadSi erTxell Camovides;

sublimacia - atmosferoSi arsebull aerozo Bur nminare-
vebze yinulis kristallebis warmogmnis meganizmi. am
aerozo Bur nawi Bakebs Cveu Bebriv sublimaciis gu-
Bebs an yinu Bwarmomgmne B birTvebs uwodeben.

superujrediani konveqciuri Rrubeli - atmosferoSi ar-
sebuli yveBaze mZBavri tipis konveqciuri Rrubel i,
romel ic Cveu Bebriv, gansxvvebu Bi haeris masebis Se-
revis/konvergenciis zonaSi viTardeba. am Rrubels,
rogorc wesi, Tan axBavs wvimisa da setyvis mosv il a,
agreTve haeris mZBavri vertikaBuri nakadis (torna-
do an Skvali) gaCena. misi simaRBe SeiZBeba aRwev-
des 1517 km, xoBl o horizontaBluri zomebi — ramdenime
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aTeull ki Bometers. Rrube Bma SeiZBeba 1arsebos ram-
denime saaTs da gaiaros ramdenime aseu i ki lomet-
ri.

yinulianoba - Rrublis erTeullovan moculobaSi yinu-
Bis kristalebisa da gayinulli wveTebis Jamuri masa.
misi ganzomi Bebaa g/m.

wy Bianoba - RrubBis erTeulovan mocull obaSi Txevad
TazaSi myofi wy Bis wveThis jJanuri masa misi ganzo-
mi B ebaa g/ms.

Semok B ebebi

gaz — gazrdilli anrekBadobis zona

nxg — nalleqTa xeBovnuri gazrda

r/1 — radiolokaciuri.

LED - sinaT Bis gamasxivebeB1 diodi.

RAPIRA - radiolokaciuri da aeroBlogiuri informaciis
realur droSi anallizis sistema

WMO - msoflio meteoroBlogiuri organizacia.
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winasityvaoba

kbl imatis gBlobaluri daThobis zegavBeniT gavlilli
20 whis manZi B ze msoflios yvela regionSi aSkarad ga-
mov B inda amindis egstremaBuri movBenebis gamZafreba,
rac did zaralls da msxverpBs iwvevs. sagarTve B oSi am
mov Benebma Tavi iCina wyaBmovardnebis, ZBieri Storme-
bis, mewyerebis, zvavebis da setyvianobis gaxSirebiT. es
Sesabamis reagirebas moiTxovs qveynis mTavrobis mxri-
dan, romelic valdebullia gaataros am stiqiuri movle-
nebiT miyenebu B i zaralis Semarbi Bebe B i RonisZiebebi.

kaxeTi, romelic sasof B o-saneurneo warmoebis da me-
venaxeobis erT-erT wamyvan regions warmoadgens, bollo
wBebSi yoveBlwliurad aRiniSneba ZBieri setyvis mos-
vlis SemTxvevebi, rac mniSvne Blovnad azarallebs soflis
mosax Beobas da iwvevs mis ukmayofi Bebas gasulli sauk-
unis 60-ian — 80-ian wBebSi ag warmoebull setyvasTan
brZzolis sanuSaoTa Sewyvetis gamo. sagu B isxmoa, rom an-
alogiuri samuSaoebi romBebic sagarTveBos gamocdi-
0 ebaze dayrdnobiT, mogvianebiT daiwyo sxva yofill sab-
WoTa respubl ikebSi, agreTve bu B gareTSi, 1990-iani wle-
bidan ar Sewyveti Ba da Tanamedrove tegno Bl ogiebis ga-
moyenebiT amJamadac grZe B deba. setyvasTan brZolis samu-
Saoebi callkeuli proegtebis saxiT mimdinareobs agreTve
aSS-Si, kanadaSi, argentinaSi, samxreT afrikaSi, safran-
geTSi da sxv. yovelive aman ganapiroba sagarTvelos
mTavrobaSi sakiTxis dasma kaxeTis regionSi setyvasTan
brZzolis samuSaoebis aRdgenis Taobaze, ramac garkveu i
wv B iBi unda Seitanos qveynis ekonomikis prioritetulli
dargis - soflis meurneobis efeqtianobis gazrdaSi da
Segmnas regionis TermerebisaTvis amindis Wirveull obis-
gan ufro daculli Sromis pirobebi. imis gaTvall iswine-
biT, rom setyvasawinaaRmdego, nallegebze agtiuri zemog-
medebis da zvavsawinaaRmdego samuSaoebi dakavSirebu lia
garkveu i tipis sabrZol o tegnikis gamoyenebasTan, aR-
niSnulli amocanis gadaWra daevalla sagarTve B os Tavdac-
vis saministros ssip saxe Imwifo samxedro samecniero-
tegnikur centr “deltas”, romelmac 2013 wells daiwyo
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mosamzadebe B i sagnianoba aRniSnulli mimarTuBebiT samu-
SaoTa gasaSHelad. gasulli ori aTeulli wlis manZi ll ze
am dargSi daSvebu Bi CamorCenis dasaZzBevad miRebull ig-
na gadawyveti Beba bulBgareTis setyvasTan brZoBis sanm-
saxurTan saTanado kontagtebis damyarebis Sesaxeb, rac
ganpirobebulia am qveynis geografiulli da kHRimaturi
pirobebis msgavsebiT sagarTveB os pirobebTan, agreTve
setyvis sawinaaRmdego sanuSaoTa warmoebis maRalli do-
niT.

aranak Beb did =zians ayenebs sagarTveBos mTian
regionebs TovHlis zvavebic, romBebTan brzZolis didi
tradiciebi gaaCnia svaneTisa da sxva kuTxeebis
mosax Beobas. uxvi nalegebis gaxSirebis gamo amJamad am
mimarTu Bebis agtuall obac gaizarda.

amasTan dakavSirebiT sagarTvel os tegnikuri univer-
sitetis hidrometeoro Bl ogiis instituts, romelic gasu-
Bi saukunis meore naxevarSi aqtiurad monawi leobda
samxreT kavkasiaSi setyvasTan brZolBisa da nalleqTa re-
gulirebis, agreTve zvavsawinaaRmdego samuSaoebSi, daev-
alla mokBe mimoxi Bvis momzadeba sagarTve B oSi, da ker-
Zod kaxeTSi, 1980-ian wHebSi setyvasTan brZolis sanuSa-
oTa organizebisa da amJamad am samuSaoTa bu B gareTSi
warmoebis, zvavsawinaaRmdego RonisZiebebis Tanamedrove
mdgomareobis Sesaxeb.

winamdebare mimoxi Bva miznad isaxavs zogadad gaac-
nos garTvel egspertebs aRniSnull dargSi adre da amJa-
mad gamoyenebu Bi tegno B ogiebi da moamzados niadagi
sagarTve B oSi setyvasTan brZolis da zvavsawinaaRmdego
sanuSaoTa Tvisobrivad axall doneze aRsadgenad.
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Tavi lsetyvasTan brZolis samuSaoTa ganax Bebis
sakiTxisaTvis

lsetyvasTan brZzolis sanuSaoTa 1istoria
sagarTve B 0Si

bolo ori saukunis manZi B ze setyvasTan brZola ag-
tuallur probBemad iqgca kaxeTSi. gasulli saukunis da-
sawyisSi am mizniT ukve gamoiyeneboda mortirebi, romell-
Ta gasrolisas warmogmni B akustikur tallRas, maSinde-
Bi warmodgeniT, xeBi unda SeeSalla setyvis warmogmnis
procesisaTvis. nax.l-ze 1970-iani wBebis monacemebiT war-
modgeni Bia setyvianobis sixSiris ganawi Beba kaxeTis
teritoriaze.

Jobgmo
Lindygosbeds

Tt Crpascroaen: no Kramary OO, sem 14
OMIEHICTE MO R HEICHEH,
T'raponserenremaTs, JlemHmpan,

orngyerdo [eofossBo

|
0 1 2 3 4 5

nax.l. setyvianobis ganawi Beba kaxeTis teritoriaze 1970-
iani wlebis monacemebiT.
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am naxazidan Cans, rom kaxeTis umetes nawi BSi weli-
wadSi erT pungtSi mosulli setyvis sixSire saSuallod
icvleboda l-dan 3-mde. kavkasionis Terdobebze da civ-
gomboris gedis maRall zonaSi es sidide izrdeba 45-mde,
setyvian dReTa raodenobis magsimumi we BiwadSi SeiZlle-
ba aRwevdes 8-10, kavkasionis maRal@mTian zonaSi ki 20-s
(nax.2).

Wﬂ I.'fnruam:lru'x mn Ty COCE, man. 14,
CHmaHOCTh B TGO peT SRR
Tu;l,p:mr'rcmla_run., ."Inmulrﬂ.';
1970, 0. 2R2-186

1\_:“';;;:;-::.‘:|1 mr"'ll'prl.'n
il Jlanchegmenn. Faampgbiote oo o

nax.2. setyvian dReTa magsimaBuri raodenobis ganawi leba
kaxeTis teritoriaze (1983).
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11. save Be samuSaoebi

konveqciuri RrubBebisa da maTTan dakavSirebuli
naleqgebis (TgeSi wvima, setyva) SeswavBa sagarTvell oSi
daiwyo gasul'i saukunis 50-ian wBebSi geofizikis insti-
tutsa (a. garcivaZe, a buxnikaSvi bi, a balabuevi) da hid-
rometeoro Bl ogiis institutSi (v. BominaZe, v. gigineiSvi-
Bi, i. barTiSvi h1i). 50-iani wlebis dasasrulisaTvis sab-
WoTa kavSirSi Seigmna setyvasTan brZoBis specialluri
tegnikuri saSualebebi (setyvasawinaaRmdego raketebi
“pgi~, "obWBako~, mogvianebiT sazenito Wurvebi “elbru-
si~). RrubBebze dakvirvebisa da zemogmedebis operacieb-
is CasatarebBad gamoiyeneboda samxedro daniSnullebis
radio B okatorebi, ars-3 (1 =32 sm) da son-4 (I =10 sm).

setyvasTan brZolis sacdel-sawarmoo samuSaoTa pir-
vell i samsaxuri geoFfizikis institutis xe ImZRvane B obiT
Seigmna 1959 we s allaznis velze (a garcivaZe, a. buxni-
kaSvilli), xolo 1960 wels hidrometeoroBogiis insti-
tutma analogiuri sacdeli samuSaoebi daiwyo faravnis
this auzSi (v. BominaZe, 1. barTiSvi ki) 1964 wlidan sa-
warmoo samuSaoebi geoFfizikis institutis xeEmZRvane-
BobiT gaiSalla kaxeTis raionebSi da hidrometeoro  og-
iis institutis xel@mZRvaneBobiT _ qvemo garTHRis rai-
onebSi. kaxeTSi reagentis (Agl, Pbl;) Setana RrublebSi
warmoebda raketebis saSuallebiT, xolo qvemo garTRBSiI _
saartilerio WurvebiT. 60-tani wHlebis Sua periodidan
hidrometinstitutSi SemuSavda setyvasTan brZolis or-
iginaBluri meTodika, romelic gullisxnobda Rrublis er-
Tdroull damuSavebas sazenito Wurvebis gamoyenebiT ro-
gorc makristallebeBi (Agl), ise higroskopulli (NaCl) re-
agentiT.

1980-1an w B ebSi dasacavi teritoriebis TfarTobma Kka-
xeTSi 650 aTasi ha-s miaRwia, xoBo qvemo garT BSi 350
aTas ha-s (nax.3). kaxeTSi zemogmedeba warmoebda erT da
orsafexuriani “alaznis~ tipis raketebis gamoyenebiT,
rom B ebic mzaddeboda ruseTSi, g CapaevskSi.
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nax.3. setyvasTan brZolis gasamxedroebulli samsaxu-
ris sanognedo teritoriis sgema. setyvasTan brZolis ga-
samxedroebu i  nawi Bebis dasacavi teritoriebi: 1-Te-
Bavis, 2-gurjaanis, 3-sagarejos, 4-dedofliswyaros, 5-
TeTriwyaros, 6-marneullis. nalleqTa xeBovnuri gazrdis
po B igonebi: 7-Faravnis, 8-ioris

maTi Fasi Sesabamisad Seadgenda 100 da 150 maneTs. se-
zonze daax B oebiT ixar jeboda 10-dan 30 aTasamde raketa,
romBebic aRWurvilli iyo 168 g makristallebeli reagen-
TiT (1980 wNamde Pbl, SemdegSi Agl). erTsafexuriani ra-
ketebis mogmedebis radiusi Seadgenda 5 km, orsafexuri-
anisa ki 10 km.
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1970-ian wBebSi operaciebis CasatarebBlad gamoiyeneb-
oda meteoroBlogiuri radiolokatorebi mri-2, xollo
SemdgomSi mr B-5 (nax. 4), romBebic mzaddeboda g.gorkSi
(niJni novgorodi) da maTi RirebuBeba 600-800 aTas ma-
neTs Seadgenda.

nax. 4 meteoro B ogiuri radiolokaciuri sadguri mr -5

kaxeTis dasacav teritoriaze fTungcionirebda 4 ga-
samxedroebu i nawi Bi1 sakomando pungqtebiT ruispirSi
(TelRavis raioni), gurjaanSi, badiaurSi (sagarejos raio-
ni) da dedof liswyaroSi. sanuSao sezoni grZe ldeboda 1
aprillidan 30 ogtombramde. teritoriaze mogmedebda 100-
mde sacecxBe wertilli, romBebic xeBiT asrullebda sa-
komando pungtidan miRebul brZanebebs. yveBla sacecxle
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wertilli uzrunvelyofilli iyo sayofacxovrebo pirobe-
biTa da misasvBleli gzebiT. ramdenime maRal@mTian wer-
ti s Sveulnmfreni emsaxureboda.

gqvemo garT BSi zemogmedeba warmoebda sazenito qveme-
xebis ks~ gamoyenebiT. sakomando punqgti TeTriwyaroSi
iyo ganTavsebuli. sazenito Wurvi “elbrusi~ Seicavda
165 gramamde 1odovan vercxls, an 240 g sufris marills.
TiToeuli Wurvis mogmedebis radiusi 12 km-mde aRwevda,
xoBo Rirebuleba 120 maneTs Seadgenda. operaciebis Ca-
satareb B ad agac gamoiyeneboda mrB-2 da mrB-5 radiol-
okatorebi. sacecxle wertillebi xeBiT imarTeboda.

80-ian wHlebSi iyo mcde Bl oba zemogmedebis operaciebi
avtomatur reJimSi Catarebu B iyo, magram tegnikuri mize-
zebis gamo es mcde B oba uSedegod dasrull da

setyvasTan brZolis samuSaoebis paralleBurad 1980-
ian wBebSi gasamxedroebu i samsaxuri 2 poligonze aw-
armoebda agreTve nalleqTa xeBovnuri gazrdis (nxg) sac-
dell sawarmoo samuSaoebsac. ioris po Bl igonze, hidrome-
teorologiis institutis samecniero-meToduri xel-
mZRvane B OobiT, es samuSaoebi tardeboda Telavis gasanm-
xedroebull nawi BSi Semavalli callke razmis mier, xollo
Taravnis poligonze - TeTriwyaros nawi BSi Semavall i
razmis mier.

1.2. samecniero gamokv l evebi

setyvasTan brZolis operatiull sanuSaoebTan erTad
1960-1ani wBebidan sagarTveB oSi intensiurad mimdinare-
obda Rrubel Ta Fizikisa da nalleqTa regulirebis dar-
gSi Teoriulli da Baboratoriulli samuSaoebic. geofiz-
ikis institutSi Teoriulli gamokv Bevebi ZiriTadad kon-
centrirebu i iyo setyvis warmogmnis procesebze makris-
tallebeli reagentis zemogmedebis Seswav B aze, xol o hid-
rometeoro B ogiis institutSi _ nallegwarmomgmne B pro-
cesebze higroskopulli reagentis gavBenis dadgenaze.
1970-ian wlebSi orive institutSi RrubBebSi mimdinare
procesebis egsperimentulli mode BirebisTvis agebull igna
saRrub B o kamerebi.
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geofizikis institutis 40 m simaR B is kameraSi -30°C-
mde temperaturis pirobebSi Seiswavleboda setyvis mar-
cv lebis zrdis Taviseburebebi xol o hidrometeoroll og-
iis institutis 250 m mocu B obis kameraSi — dadebiT ten-
peraturaze mimdinare nall egwarmogmnis procesebi. am kame-
rebSive da ufro mcire danadgarebSi gamoicdeboda sxva-
dasxva tipis reagentebi.

setyvasTan brZolis dargSi sagarTveB oSi warmoeb-
ull sanuSaoTa pionerulli xasiaTis aRiarebas mowmobda
is Tagti, rom 1962 da 1969 wHBebSi TbiBisSi Catarda
Rrube B Ta Fizikisa da agtiuri zemogmedebis maRalli do-
nis saerTaSoriso konferenciebi, xolo Semdgom wHNebSi
garTve B i mecnierebi FarTod monawi Beobdnen sxvadasxva
qveynebSi Catarebull am mimarTulebis mravall Sexvedreb-
Si.
13. arsebu i mdgomareoba

1990 wlidan dawyebu B ma po R itikurma procesebma da-
mangreve B 1 zemogmedeba moaxdina setyvasTan brZolis sa-
muSaoebze: Finansirebis Sewyvetis gano gapartaxda sako-
mando pungtebi, ganadgurda radio Bl okaciuri tegnika, sa-
raketo da saartilerio danadgarebi gamoyenebull igna
sanogalago dapirispirebis sabrZol o mogmedebebSi, gaif-
anta zemogmedebis kval ificiuri kadrebi, rome l Tagan am-
Jamad mxoBod 10 speciall istandea SemorCeni Bi. anrigad,
aRniSnul dargSi savele sanuSaoTa aRdgena Tanamedrove
tegno B ogiebis gamoyenebiT FTagtobrivad null idan igneba
sawarmoebe Bi.

rac Seexeba samecniero gamokv Bevebs, isini SezRudu-
Bi saxiT grZelBdeba geofizikisa da hidrometeorol o-
giis institutebSi. pirvel maTganSi es samuSaoebi moi-
cavs, ZiriTadad, kaxeTis regionSi Catarebulli samuSaoeb-
is Sedegebis analizs da setyvis zrdis procesebis cal-
keu 1 aspeqtebis SeswavBas, xoB o meoreSi — konveqciu-
ri RrubBlebis modell irebis sakiTxebs.
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2kaxeTSi warmoebu l setyvasTan brZolis samuSaoTa
organizacia

1960 wHBidan kaxeTSi setyvasTan brZolis samuSaoebs
awarmoebda sagarTveBos soflis meurneobis saminist-
ros sistemaSi Semaval i setyvasTan brZolis gasamxedro-
ebulli samsaxuri. mis operatiull sagmianobas samecniero-
meTodur xe BmZRvane B obas uwevda sagarTve Bl os mecnier-
ebaTa akademiis geofizikis instituti. daarsebis dRi-
dan 1986 wMBamde samsaxurs xe BmZRvane B obda geoTfizikis
institutis Rrubel Ta Fizikis ganyofi Bebis gamge agqar-
civaZe. 1986 wHlidan gasamxedroebuli samsaxuri Sevida
sagarTvel os hidrometeoro B ogiisa da garemos kontro-
Iis sammarTve D os dagvemdebarebaSi, rac gamowveu i iyo
ssrk teritoriaze setyvasTan brZolis yvela gvedanayo-
Tebis erTiani meTodikiT muSaobis moTxovniT.

1980—iani wHlebisTvis kaxeTis teritoriaze mogmedi
setyvasTan brZolis gasamxedroebulli samsaxuri (sbgs),
rome B ic awarmoebda 650 aTas ha FarTobze setyvisagan
dacvis samuSaoebs, Sedgeboda 4 gasamxedroebuBi nawi-
I isagan, rome I Ta sakomando pungtebi mdebareobda ruis-
pirSi (Telavi), gurjaanSi, badiaurSi (sagarejo) da qo-
CebSi (dedoFfliswyaro). nawi Bebis SeTanxmebul muSaob-
as saerTo xeD@mZRvane B obas uwevda ruispirSi ganTavse-
buli sbgs centraluri sammarTvel o, romelBic Sedgebo-
da Semdegi ganyoTi 0l ebebisagan: administracia, zemogmede-
bis, radio B okaciis, saraketo teqgnikis, kavSirgabmu il obi-
sa da sameurneo ganyoTi Bebebi.
» adnministracia xe ImZRvane I obda samsaxuris sagmianobas
yve Bla sferoSi: sakadro, safinanso, materiall ur-tegniku-
ri momaragebis, agreTve samecniero-meTodur sakiTxebSi.
Sesabamisad, masSi Sedioda kadrebis seqtori da buRal-
teria
» zemogmedebis ganyofi leba uzrunveByofda oTxive ga-
samxedroebul nawi BSi zemogmedebis samuSaoTa erTiani
meTodikiT warmoebas, dRis ganmav B obaSi Catarebulli ze-
mogmedebis Sesaxeb, angariSebis Sedgenas da maT deta-
Bur ganxiBvas, sezonis dasrullebis Semdeg samsaxurSi
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Catarebulli zemogmedebis operaciebis Sejamebas, anall iz-
sa da jamuri angariSis Sedgenas.

* radiol okaciis ganyofi Bleba uzrunve lyofda gasamxed-
roebull nawi BebSi mogmedi radio B okaciuri sadgurebis
gamarTu l muSaobas, sadgurebis parametrebis Sesabamiso-
bas miRebu l standartebTan.

» saraketo tegnikis ganyofi Bebis movalleobaSi Sedioda
sacecx Be wertillebze (zemogmedebis pungtebze) mogmedi
saraketo gamSvebi danadgarebis gamarTulli muSaobis uz-
runve Byofa, sakomando pungtidan miRebu Bi brZanebebis
operatiulli Sesrulleba, raketebis Senaxvisa da pungtebze
disciplinis wesebis dacva

» kavSirgabmu B obis ganyo¥i Beba uzrunve lyofda centra-
Buri sakomando pungtis kavSirs xe BmZRvane B organoeb-
Tan da sahaero moZraobis marTvis centrTan, kavSirs ga-
samxedroebu Bi nawi Bebis sakamando pungtebsa da sacec-
xBe wertilebs Soris.

» sameurneo ganyoFi leba axorciellebda samsaxuris moma-
ragebas sabrZol o tegnikiT (radio @l okatorebiT, rakete-
biTa da gamSvebi danadgarebiT), avtotransportiTa da
sawaviT, Formis tansacmBiT, sakomando pungtebisa da
sacecx e wertilebis FungcionirebisaTvis saWiro masa-
BebiT da sxv.

TiToeull gasamxedroebull nawi BSi Sedioda daax l o-
ebiT 20-25 zemogmedebis pungti, romlebzedac momsaxure
personalli uzrunve Blyofi i iyo minimaBuri sayofacxov-
rebo pirobebiT (ncire zomis martivi saxBi, maRalmTian
pungtebze-karavi), gazquriT, e BeqtromomaragebiTa da mi-
sasvleli gziT. maRalmTian punqgtebze raketebisa da sxva
masa B ebis misawodeb B ad gamoiyeneboda vertm¥reni, rome-
lic sanuSao sezonze mimagrebuli iyo gasamxedroebull
samsaxurze.

TiToeuli gasamxedroebuli1 nawi Bis baza warmoad-
genda misasvleli gziT, eleqtro - da wyalmomaragebiT
uzrunve Byofil SemofargBlull teritorias, romell zedac
ganTavsebuli iyo erTi an ramdenime radioll okaciuri
sadguri, standartulli tipis sakomando pungti srulli
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wriulli xi BvadobiT, administraciulli Senoba, momsaxure
personalis sacxovrebe Bi korpusebi, saxeB oshoebi da
damxmare saTavsoebi.

gasanxedroebu Bi samsaxuris centraluri baza moic-
avda centraluri sakomando pungtis samsarTull ian Seno-
bas, romelB Sic damontalebulli iyo 2 radiolokaciuri
sadguri, ganTavsebu i iyo zemogmedebisa da kavSirgabmu-
B obis centrebi, samsaxuris administracia da ganyoTi-
B ebebi, saagto darbazi da sxva saTavsoebi. centrallur
bazaze calke Senoba ekava aerosinoptikur jgufs, rome-
Bic specialuri arxebiT RebuBobda Tanamgzavrull da
aerosinoptikur informacias atmosferoSi 20 km simaR-
B ende kavkasiis regionis FargBebSi mimdinare procese-
bis Sesaxeb da miRebu B i monacemebis safuZvell ze iZlleo-
da dRe-Ramis ganmavBobaSi mosalodneli movBlenebis
prognozs. centrallur bazaze Tungqcionirebda agreTve
sastumro, sasadilo da bibBioTeka aqgve ganTavsebuli
iyo samsaxuris centraluri sawyobi, avtofarexi, saxe-
I osnoebi da momsaxure personallis 2 mravall biniani sac-
xovrebe Bi korpusi. baza uzrunve Byofilli iyo special-
uri dadubBirebulli elleqgtro momaragebiT, sakuTari
wya ImomaragebiT da wy B is gamwmendi nagebobiT. bazidan
1 km moSorebiT agebulli iyo raketebis specialurad dap-
roeqtebu i sawyobi, romll idanac maragdebodnen call keu-
Bi gasamxedroebu B i nawi Bebi.

gasamxedroebul  samsaxurSi  zemogmedebis sezoni
grZe Bdeboda aprillis dasawyisidan ogtombris bo I omde.
noember-dekemberSi mimdinareobda Catarebuli samuSaoeb-
is Sejameba, analizi da angariSebis gaformeba, xolo
Tebervall -martSi tardeboda zemogmedebis, radioll okaci-
is, saraketo teqgnikisa da kavSirgabmu B obis ganyofi le-
baTa momsaxure personall is treiningebi.

zemogmedebis sezonis ganmavBobaSi TiToeull gasanm-
xedroebull nawi BSi axali samuSao dRe iwyeboda 12 sa-
aTze, rodesac speciallistebis saerTo krebaze jamdebo-
da gasulli dRe-Ramis Sedegebi da igegmeboda momaval i
dRe-Ramis sagmianoba. ruispiris centrallur sakomando
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pungtze TaTbirs (Stabis sxdomas) eswreboda samsaxuris
mTeli xe ImZRvane B oba. moxsenebas gavli B dRe-RameSi Ca-
tarebu i sagnianobis Sesaxeb akeTebda gavBilli dRis
samsaxuris morige xe ImZRvaneli, romelic, rogorc wesi,
iniSneboda samsaxuris xel@mZRvaneBi personalidan. ze-
mogmedebis Catarebis SemTxvevaSi samuSao dRis analizis-
as detallurad ixi Beboda zemogmedebis Catarebul i oper-
aciebi da Ffasdeboda maTi efeqturoba Tu dasacav teri-
toriaze adgili hgonda setyvis mosv Bl is SemTxvevas, ga-
nixi Beboda dasetyvilli teritoriis Semowmebis Sedegebi,
rome Bsac operatiullad atarebda speciaBlurad momzade-
bulli JgufFi. amis Semdeg ganixi Beboda sxva gasamxedro-
ebul nawi BebSi Catarebu li1 samuSaoebis Sedegebi.

Catarebulli operatiulli muSaobis Sejamebis Semdeg
moismineboda aerosinoptikuri jgufis xeImZRvane R is in-
Tormacia, romelic Seicavda gavli i dRis aerosinopti-
kuri situaciis diagnozs da momavali dRis prognozs. am
infFormaciis safuZve l ze miiReboda gadawyveti I eba moma-
vali dRis ganmav B obaSi operatiull i sagmianobis Sesaxeb,
agreTve iniSneboda dRis morige Semadgen B oba TaTbhiris
Catareba 12 saaTze ganpirobebulli iyo imiT, rom am dro-
isTvis unda moswrebull iyo wina dRes Catarebulli zemog-
medebis operaciebis Sesaxeb angariSis Sedgena, rac Zlie-
ri procesebis SemTxvevaSi sakmaod Sromatevad procedu-
ras warmoadgenda. amave dros mxedve B obaSi miiReboda
isic, rom kaxeTis regionSi adgi Bobrivi ZRieri konveg-
ciuri procesebi, umeteswi Bad, dRis meore naxevarSi vi-
Tardeba, xolo frontalur procesebs, ZiriTadad, saRa-
mosa da Ramis saaTebSi aqvs adgi bi.

daax B oebiT analogiuri wesiT tardeboda yove B dRi-
uri TaTbir-garCevebi regionis sxva gasamxedroebull na-
wi BebSic. gasamxedroebuli1 samsaxuris muSaoba da misi
Sedegebi mudmivad imyofeboda respublikis umaR Besi
xe ImZRvane B obis yuradRebis qveS, rac uzrunvelyofda
mis sagnianobaSi sistematuri daxmarebis gawevas.

warmoebu l samuSaoTa garemoze eko B ogiuri zemogme-
debis SesafasebBad Thbilisis saxe Bmwifo universite-
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tis, geofTizikis da hidrometeoroBogiis institutebis
specializebulli jJgufebis mier kaxeTis teritoriaze
sistematurad warmoebda Sesabamisi gamokv B evebi.

1970-iani wHlebis dasasrulls setyvasTan brZolis ga-
samxedroebul samsaxurSi Seigmna nalleqTa xeBovnuri
gazrdis (nxg) specializebuli gvedanayofi, romellsac
daevalla nalleqTa xeBovnuri gazrdis mizniT sacdel-
sawarmoo sanuSaoebis Catareba sionis wyall sacavis auz-
Si. 2 radiolokaciuri sadguriT aRWurvilli am razmis
sakomando pungti imyofeboda gorSevirdenis serze Tian-
eTis raionSi da 1990 wBamde atarebda zemogmedebis op-
eraciebs hidrometeoroBlogiis institutis samecniero-
meToduri xe BmZRvane B obis qveS. razmis Semadgen B obaSi
Sedioda 5 sacecxBe wertilli da samogmedo teritoria
Seadgenda 100 aTas ha-s. sakomando pungts emsaxureboda
aerosinoptikuri jgufi, pungti uzrunvellyofilli iyo sa-
Tanado sayofacxovrebo pirobebiT.

gasamxedroebu B samsaxurSi saTanado yuradReba eg-
ceoda axalli kadrebis momzadebas. 1970-iani w B ebis meore
naxevarSi Telavis i.gogebaSviBlis sax. pedagogiuri in-
stitutis saswavBl o programaSi Setanil igna setyvasTan
brZzolis pragtikasTan dakavSirebu Bi1 sagnebis swavlleba
(zogadi meteoroBogia, RrubeBlTa Tizika, agqtiuri ze-
mogmedebis safuZvBebi, sinoptikuri meteoroBlogia da
sxva), rac uzrunve lyofda setyvasTan brZolis samsaxu-
risTvis regionis mosax Beobidan saSuallo rgolis spe-
cialistTa momzadebas.

1991 whBidan Sewyda setyvasTan brZolBis samuSaoTa
dafinanseba, moiSalla misi organizaciulli strugtura da
ganiavda misi materiaB ur-tegnikuri baza amJamad Semor-
Ceni Bia sakomando pungtebis callkeul1 elementebi ruis-
pirsa da badiaurSi.

3. kaxeTis regionSi setyvasTan brZoll is gamoyenebu-
Bi1 tegnologia

1960 wHBidan kaxeTSi setyvasTan brZolis pragtikul

ganocdi B ebaze dayrdnobiT, agreTve sabWoTa kavSirsa da

ucxoeTis qveynebSi warmoebu l samuSaoebSi dagrovilli
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codnis gaTvall iswinebiT, 1980-iani wBebisTvis setyvasTan
brZzolis gasamxedroebull samsaxurSi setyvasTan brZo-
Iis tegno Biogia moicavda Semdeg ZiriTad e lementebs:

1. aerosinoptikuri situaciis gaTvaliswinebiT sako-
mando pungtidan wriulli radiolokaciuri (r/H) mimo-
xiBvis periodulad Catareba mimoxi Bvis radiusi, Cve-
ullebriv, R=100 km Seadgenda da tardeboda mr B sadgu-
ris 1=32 sm tallRis sigrZis diapazonSi. inis gaTvalis-
winebiT, rom kaxeTis regionSi setyvasaSiSi RrubBebis
gadaadgi Bebis siCgare saSualod 30km/sT Seadgens, dak-
virvebis es radiusi sakmaris dros iZleoda dasacavi te-
ritoriidan sakmaod daSorebulli Rrublebis (koveqciuri
ujredebis) an maTi sistemebis aRmosaCenad da maTze ze-
mogmedebisTvis mosamzadebBad. miRebuli informaciis
dasazustebBad mimoxi Bvebi tardeboda R=300 da 50 km
radiusebSic. intervallebi mimoxi Bvebs Soris SeirCeoda
aerosinoptikuri situaciis gaTvaliswinebiT da, rogorc
wesi, 1 sT ar aRemateboda

2. r/1 dakvirvebis radiusSi (R=100 km) mZBavri kon-
veqciuri RrubBebis (Cu cong. Cb) radioegos aRmoCenisas
dakvirvebebi uwyvet relimze gadadioda, i1zomeboda da
dakvirvebis JurnallSi Tigsirdeboda maTi parametrebi:
Rrublis simaR Be, magsimaBuri amrek Badobis azimuti da
manZi Bi, gazrdi Bi amrek Badobis zonis (gaz) geometriu-
Bi zomebi (sigrZe/sigane, diametri, zeda da qveda saz-
Rvris simaR Beebi), magsimaBuri r/0B amrekBadoba gaz
aRniSnavda Rrublis im moculobas, rombis r/0B amrek-
Badoba erTi rigiT nakBebi iyo RrubBis magsimaBur
anrek Badobaze. am  monacemebiT ganisazRvreboda Rrub-
Bis (an maTi sistemis) moZraobis siCgare da setyvasaSiS-
roeba.

3. aRmoCeni Bi konveqciuri RrubBebis setyvasaSiS
stadiaSi gadazrdisa da dasacavi teritoriisken moZra-
obis dadgenis SemTxvevaSi sahaero moZraobis marTvis
centrSi gadaecemoda nebarTvis moTxovna sahaero sivr-
cis aviaciisTvis gadasaketad samogmedo teritoriisa da
zemogmedebis xangrZ Wl ivobis savaraudo miTiTebiT. moT-
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xovna unda gadacemu l iyo saTanado winwaswrebiT (daax-
BoebiT 1 saaTiT adre), raTa am droSi moswrebull iyo
frenebSi saTanado koregtivebis Setana. aRsaniSnavia,
rom sbgs pragtikaSi yofi Ba SemTxvevebi, rodesac sxvad-
sxva mizezebiT nebarTvis miuReb B obis Sedegad dasacav
teritoriaze Semosulla, an mis Tavze ganviTarebulla set-
yviani Rrubeli da, zemogmedebis gareSe darCenills, mo-
ucia setyva

4. zemoqmedebis CasatarebBad nebarTvis moTxovnis
gadacemasTan erTad sacecx e wertillebi srulli sabrZo-
1 o mzadyofnisa da uwyveti radiokavSiris reJinSi gada-
dioda

5. setyvasaSiSi/setyviani Rrublis dasacav teritori-
asTan miax Boebisas an mis sazRvrebSi Semosvlisas/mis
Tavze ganviTarebisas zemoqmedebis xeBmZRvanelBis mier
gaicemoda brZaneba zemogmedebis dawyebis  Sesaxeb. ze-
mogmedebis procedura moicavda Semdeg operaciebs:

zemogmedebis parametrebis gansazRvra setyvasaSiSi
RrubBis/ujredis radiolokaciuri monacemebis safuZ-
ve B ze. zemoT dasaxe Bebu Bi monacemebi radio Bl okatoris
ekranze aiTvleboda da gazrdili amrekBadobis zonis
konturebi xeBiT daitaneboda dasacavi teritoriis
pBanSetze. (setyvasaSiSi RrubBis moaxBoebisas r/l
dakvirvebebi |1=10 sm taBRis sigrZis diapazonSi gadadi-
oda). parallelurad, gazrdili r/01 amrekBadobis zonis,
misi geometriuli zomebis da magsimaBuri amrek Badobis
mixedviT specialuri cxrilis mixedviT ganisazRvreboda
Rrublis setyvasaSiSroeba da masze erT jeradi zemoqgme-
debis Casatareb B ad saWiro raketebis raodenoba

gaz konturebisa da magsimaBuri r/0B amrekBadobis
aris planSetze datanis Semdeg specialuri SimSis dax-
marebiT SeirCeoda zemogmedebis CasatarebBad optimall u-
rad ganBagebu i sacecxBe wertili/wertilebi da gaic-
emoda brZaneba agedan Sesabamisi tipis (mogmedebis radi-
usis, anu erT-Tu orsafexuriani ,alaznis*) da raodenob-
is raketebis mocemulli azimutiTa da vertikaBuri kuT-
xiT gaSvebis Sesaxeb. zemogmedebaze gaxarjulli rakete-
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bis raodenoba shgs pragtikaSi did diapazonSi icvlebo-
da susti setyvasaSiSi RrubBis sawvimar stadiaSi gada-
sayvanad zogjer 2-3 raketac ki yofila sakmarisi, maSin
radesac ganviTarebis stadiaSi myofi mravalujrediani
frontaluri Rrublis TiToeull ujredze xandaxan 100-
ze meti raketac ki gaxar jula gansakuTrebiT mZime viTa-
reba ignmneboda dasacav tiritoriaze erTdroullad bevri
seryvasaSiSi RrubBlis SemoWris/warmogmnis SemTxvevaSi.
an dros zemogmedebas dasacavi teritoriis sxvadasxva
nawi B Si/seqtorSi erTdroullad ramdenime piri xe ImZRva-
ne Bobda da sacecx e wertillebs anomaBuri datvirTviT
uwevdaT muSaoba. Tu zemogmedebis Sedegad ar SeimCneoda
konkretulli ujredis setyvasaSiSroebis Semcireba, ze-
mogmedebis procedura Sesabamisi dozirebiT unda game-
orebuliyo da es grZelbldeboda manamde, sanam Rrubel i
ar daiwyebda Sesustebas an gasvlas dasacavi teritori-
is gareT. intervalebi zemogmedebis gameorebas Soris Se-
irCeoda zemogmedebis xe BmZRvane B is mier radiol okaci-
uri parametrebis cvlillebis trendisa da Segqmni Bi situ-
aciis mixedviT.

6. zemogmedebis Catarebis procesSi uwyvetad grzel-
deboda r/B dakvirvebebi rogorc zemogmedebagmni B, ase-
ve axall konvegciur ujredebze, romBebic uax ovdeboda
dasacav teritorias, an warmoigmneboda mis Tavze. dak-
virvebebi wydeboda mxoBod maSin, rodesac Rrublebi
wamyvani nakadis mimarTuBebiT stovebda dasacav terito-
rias da mis SemogarenSi R=100 km radiusiT aRar daikvir-
veboda konveqciis axali kerebis gaCena. amave dros ixsne-
boda nebarTvis moTxovna sahaero moZraobis marTvis cen-
tridan.

7. dasacav teritoriaze Rrublis setyvasaSiS stadia-
Si didi xniT (12 sT) yofnis SemTxvevaSi an setyvis mos-
vlis Sesaxeb informaciis miRebisas savaraudod daset-
yvil teritoriaze igzavneboda specialistTa jgufFi Se-
saZlo zaralis (FarTobi, dazianebis xarisxi) dasadge-
nad.

28

PDF created with pdfFactory Pro trial version www.pdffactory.com


http://www.pdffactory.com
http://www.pdffactory.com

8. konkretulli samuSao dRis ganmav B obaSi Catarebu-

Bi =zemogmedebis operaciebis Sesaxeb dgeboda srulli

dokumentacia, rome lic moicavda Semdeg informacias:

- gasamxedroebull nawi BSi am dRes morige Semadgenll o-
bis srulli sig;

- informacia gasulli dRis aerosinoptikuri situaciisa
da samuSao dRis amindis prognozis Sesaxeb;

- dRis ganmav B obaSi Catarebulli r/0B dakvirvebebis sru-
Bi cxrilli calkeulli ujredebis/Rrubblebis r/0I pa-
rametrebis droSi cvililebis miTiTebiT;

- TiToeull ujredze Catarebuli =zemogmedebis srulli
aRweri Boba gaxarjulli raketebis tipisa da raoden-
obis miTiTebiT, dasacavi teritoriis rukaze/pllanSet-
ze maTi gaz da magsimaBuri amrekBadobis aris tra-
eqtoriis CvenebiT;

- samuSao dRis srulli angariSi zemoT CamoTvRilli do-
kumentaciis analliziTa da jamuri Sedegebis CvenebiT,
agreTve dRis ganmav B obaSi morige Semadgen @ obis sag-
mianobasTan dakavSirebulli Ffagtorebis aRweriT (Se-
Terxebebi radioll okatorebis, zemogmedebis tegnikisa
da kavSirgabmu B obis muSaobaSi, zemogmedebis nebar-
Tvis miRebaSi, zemogmedebis dagvianeba, raketebis mara-
gis amowurva sacecx e werti Bebze da sxv.).

samuSao dRis angariSebi aRniSnulli formiT dgebo-
da yvela gasamxedroebull nawi B Si, sezonis dasrullebis

Semdeg ikribeboda ruispiris centrallur bazaze da maT

safuZve 1 ze xdeboda shgs Catarebu li zemogmedebis oper-

aciebis srulli whiuri angariSis Sedgena.

miuxedavad imisa, rom 1980-tani wHBebisTvis ucxoeTis
ganviTarebu B qveynebSi kompiuteruli tegnikis gamoyene-
biT ukve avtomatizebuli iyo RrubBebze r/0B dakvirve-
bis Sedegad miRebuli informaciis safuZve lze zemogme-
debis parametrebis dadgena, sabWoTa kavSirSi es midgoma
jJer ar iyo danergilli. anitom setyvasTan brZolis teg-
no Bogia moicavda monacemebis xe B 1T damuSavebis proce-
durebs, rac sagrZznoblad arTullebda da anelebda =ze-

mogmedebis Catarebas. es ki atmosferoSi swrafad mimdi-
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nare procesebis dros xSirad amcirebda zemogmedebis
efeqturobas.

setyvasaSiSi Rrublis operatiulli modelisa da kom-
piuterulli teqnikis ugon B obis gamo setyvasaSiSi Rrub-
B ebis mosaBlodneli ganviTarebis prognozi dgeboda ka-
xeTis regionisagan moSorebiT (ThiBisSi). Catarebuli
radiozondirebis monacemebis gamoyenebiT, Cveu Bebriv em-
agramaze atmosferos Termuli aramdgradobis pirobebis
gaTvlis gziT. es garemoeba ar iZBeoda regionSi mZHNlav-
ri konveqgciis ganviTarebis pirobebis realuri Sefasebis
SesaZzBeb B obas. garda amisa, saimedo modeBuri gamoT-
vl ebis Sedegebis ugonBoba SeuZBebells xdida radiol-
okaciur monacemTa saSuallebiT zemogmedebis efeqtis
sarwmuno doneze dadgenas. amasTan erTad, dasacavi teri-
toria ar iyo aRWurvilli nalBegmzomi xe B sawyoebis adeg-
vaturi gseliT.

zemogmedebis efeqturobis dadgenas arTullebda ag-
reTve msgavs Tizikur-geografiull pirobebSi myofi sa-
kontrol o teritoriis ararseboba amitom efeqturobis
kontrolisaTvis ZiriTadad gamoiyeneboda setyvasTan
brZzolis samuSaoTa dawyebamde arsebuli mosavlis sa-
xe Imwifo dazRvevis monacemebi da iSviaTad Rrublebze
r/01 dakvirvebis masallebi. es monacemebi sezonis dasru-
B ebis Semdeg safuzZvBad edeboda Catarebull samuSaoTa
ekonomikuri efeqturobis jamur Sefasebas, risTvisac se-
zonze gaweu Bi saerTo xar jebi dardeboda setyvisgan hi-
poTeturad gadarCeni B mosavlis Rirebu lebas.

sacecx Be werti Bebze sakomando pungtidan miRebu R i
brZanebebis Sesruleba warmoebda xeBiT, rac gansakuT-
rebiT Ramis saaTebSi da intensiuri muSaobis pirobebSi,
Secdomis did allbaTobas Seicavda. 80-ian wBebSi iyo
mcde B oba raketebis gamSvebi danadgarebis sakomando
pungtidan avtomatur marTvaze gadayvanisa, Tumca teqni-
kuri mizezebis gamo es proeqti ver ganxorciel da

kompiuterulli tegnikis ugon B obis gamo zemogmedebis
masa B ebis argivireba gaRaldze warmoebda da es monace-
mebi geofizikis institutSi inaxeboda monacemTa anall i-
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zi da ganzogadeba periodullad tardeboda geoFfizikis
institutis TananSrome B Ta mier.

4. setyvasTan brZol is samuSaoebi bu BgareTSi

saxe ImwifTo poRitikis rangSi ayvanili setyvasTan
brZzolis samuSaoebi bulgareTSi daiwyo 1968 well's, ro-
desac pBRovdivis raionSi gaixsna setyvasTan brZolis
pirve Bl i1 gvedanayofi. 2001 wBamde setyvasTan sabrZo N ve-
Bad gamoiyeneboda rusulli warmoebis raketebi “pgim”,
“ob B ako”, “alazani”-1 da “alazani”-2 . 1994 wlidan daiw-
yo agreTve “alBaznis’ modificirebulli raketebis gamoye-
neba, romBebic aRWurvilia i1odovani vercxBlis (Adgl)
Semcve b1 reagentiT.

anJamad Rrub B ebze zemogmedeba warmoebs 9 sakomando
pungtidan. dasacavi teritoriis FfarTobi Seadgens 17257
kvkm anu ImBn 7257 aTas ha-s da igi moicavs 4 raions du-
nais vakeze da 4 raions Trakiis dablobze.

4.1 setyvasTan brZolis samsaxuris strugtura

setyvasTan brZolis sakomando pungtebis ganlageba
bulgareTis teritoriaze da maTi saerTo xedebi moyvani-
Bia nax5-ze. saTanado masStabis gamoyenebiT am naxazi-
dan_miiReba, rom saSuallo manZi Bi_ sakomando punqgtebs
Soris daaxBoebiT tolia 60km. TiToeulli sakomando
pungtis dasacavi_ teritoria sakmaod FfarTo diapazonSi
icvBleba 150-dan 300 aTas ha-mde da saSuall od Seadgens
220 aTas ha-s. sagulisxmoa, rom samxreTiT Trakiis seg-
torSi_erT dasacav teritorias ori_sakomando_ pungti
icavs.*

TiToeulli sakomando pungti aRWurvillia | =32 da 10
sm talBRis sigrZeze momuSave ortalRiani dopleris me-
teorologiuri radiolokatoriT, romBebic gamoiyeneba
zemogmedebis operaciebis CasatarebBad. amasTan erTad, 3
sakomando pungtze ganTavsebu Bia mr B-5 tipis 3 radioll-

SeniSvna: xazgasmulli daxrilli SriftiT mocemulia
tegstis garTulli versiis Semdgene I Ta komentarebi.
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|
nax.5 bu B gareTis setyvasTan brZolis samsaxuris dasaca-
vi teritoriebisa da sakomando pungtebis gan B agebis sge-
ma.

okaciuri sadguri (nax.6), romBebic 150 km radiusSi sis-
tematurad awarmoebs dakvirvebas saRrubB o sistemebze
da realur droSi gadascemen meteoro B ogiur informa-
cias amindis movBenebis ganviTarebis Sesaxeb soFiaSi
mdebare sainformacio centrs da zemogmedebis punqgtebs
(sacecx B e wertilebs) zemogmedebis operaciebisTvis ma-
Ti1 mzadyofnis uzrunve Bsayofad. aRniSnulli informacia
Seicavs monacemebs dakvirvebis radiusSi wvimis zonebis,
Rrube B Ta magsimaBuri simaRBisa da radiolokaciuri
(r/0) amrekBadobis, Rrubel Ta gadaadgi Bebisa da maTi
siCgaris Sesaxeb, agreTve raodenobriv monacemebs wvimis
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intensivobisa da raodenobis, garis mimarTulebisa da
siCgaris Sesaxeb.

Network for transfer of real time radar meteorological infermation
The three radars MRL-5 transfer real time radar data to informative center-
Sofia and to remote posts RIS Display, where hail suppression operations carry
out.

g _mE 4

S S -
I

~ TURKEY

nax.6 meteoroBogiuri informaciis mimRebi mr B-5 radi-
o B okatorebis ganlBageba dasacav teritoriaze.

42 samuSaoTa organizacia

bu B gareTis setyvasTan brZolis samsaxuris organi-
zaciu 1 struqgtura naCvenebia nax.7-ze. moyvani B 1 sgemis
marcxena nawi BSi pirvel/zeda adgillze ganTavsebullia
sahaero moZraobis marTvis centri, romelic uzrunvel-
yofs samogalago da samxedro aviaciisgan sahaero sivr-
cis gaxshas zemogmedebis operaciebis Casatareb B ad. misi

33

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

Work arganization

| il i The center gives a permission for fire and
; Center for cuurdl!'latmn and | jnterdiction. An agency team, which fulfils
usage of the air-space the connection with the administration of
civil aviation and air farce is included

o ﬁl:s!:lq_p-ja-y Command
ol post
.ﬂ-—- pY post . ;
Remote

Rochet l‘-al..irl:hl:r

Internet

. '-:”";::““'-‘Eé;“"'“ LN Telemetric ! Rocket launching site
l channel for data B Ry e

viFmdie |\

Rocket lauvnching site

The Command post fulfils The fire is carried out from the rocket
observation, command and launching sites

control of the hail suppression

activity

nax.7 bu B gareTis setyvasTan brZo 0 is samsaxuris organi-
zaciulli strugtura

nebarTvis gareSe zemogmedeba RrubBebze akrZaBlullia
sahaero moZraobis marTvis centris qveS ganTavsebu lia
sakomando pungtis bBoki, romeBic Seicavs wriulli mimo-
xi Bvisa da zemogmedebis operaciebis samarTav radioll-
okatorebs, internetTan dakavSirebull Sesabamis meteor-
ol ogiur kompiuters, sakomunikacio kompiuters, radio-
kavSirisa da kavSirgabmul obis sxva saSualebebs. sako-
mando pungtidan warmoebs dakvirvebebi saRrubB o siste-
mebze, setyvasaSiSi RrubBebis SerCeva, maTze zemogmede-
bis xel@mZRvaneBoba da zemogmedebis operaciebis kon-
troli. am programiT momuSave TiToeu i sakomando pun-
qti mWidro kavSirSi imyofeba danarCen sakomando pun-
gqtebTan, agreTve maT dasacav teritoriaze masze mimagre-
bull sacecxle wertillebTan, romBebic gaerTianebullia
sgemis mar gvena nawi BSi moTavsebul b N okSi. radio l ok-
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aciuri informaciis safuZve 1 ze sakomando punqtze gamo-
muSavebu Bi brZanebis Sesabamisad am werti Bebidan war-
moebs raketebis gaSveba.

4.3.setyvasTan brZolis koncefcia

bu B gareTSi setyvasTan brZolBis samuSaoebi eyrdno-
ba zemogmedebis Sedegad setyvasaSiS RrubeBSi setyvis
warmomSobi makonkurirebeBi birTvebis koncentraciis
xe Bovnuri gazrdis koncefcias, ramac unda uzrunvel-
yos ganviTarebis adreull fazaSi myofi RrublBis ga-
dazrda sawvimian stadiaSi, an setyvis marcvBebis zrda
mcire zomebamde. am miznis misaRwevad Rrublis gadamet-
civebu 1 nawi Bis minus 10°C-dan minus 20°C-mde gazrdi-
Bi r/0 anrekBadobis areSi SetaniBi unda ignas sakma-
risi raodenobis makristallebeli reagenti, romelic ga-
moiwvevs mcire wveTebis gayinvas da maT konkurencias
Rrube BSi arsebulli wylis orTqlis misaTvisebBad. Se-
degad warmogmni Bi setyvis mravall ricxovani mcire nawi-
B akebi Rrub Bl idan vardnisas aswreben gadnobas da miwanm-
de aRweven wvimis wveTebis saxiT

es koncefcia samarT Biania im SemTxvevaSi, Tu Rru-
be BSi_ Setanili_reagentis raodenoba sakmarisia Rru-
be BSi arsebulli gadametcivebulli mcire wveTebis dasak-
ristalleblad. Tuki Rrublis gadametcivebull areSi uk-
ve arsebobs didi  raodenobiT setyvis marcvBlebi an
msxvi i wveTebi, maSin Setanill reagents SeuZlia mxo-
B od maTi Semdgomi zrdis Seferxeba da ara setyvis mos-
vlis Tavidan aci leba. koncefcia samarT Biania agreTve
im SemTxvevaSi, rodesac RrubelSi wylis orTglis miwo-
deba NRimitirebu Bia, rac ganapirobebs xe B ovnurad war-
mogmni B birTvebs Soris konkurencias. Tumca, Tu Rrube-
Bi viTardeba iseT pirobebSi, rodesac wyllis orTglis
miwodeba pragtikullad SeuzRudavia (mag. mZBavri_ Ffron-
taluri procesebis dros), maSin _konkurenciis meganizmi
kargavs azrs da setyvis warmoSobis procesi SeiZlleba
umar Tavad mimdinareobdes.
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setyvasaSiSi RrublBis modeBad SerCeull igna msof-
Bio meteoroBlogiuri organizaciis (WMO) mier 1996
wells SemoTavazebulli setyvis mravaBlujrediani Rrub-
Bis sgema (nax.8), romBis zeda sazRvari ew. “grdemBis”

saxiT SeiZlBeba aRwevdes 17km simaR Bes -55°C temperatu-
raze. Rrub B is mar gvena nawi BSi gamosaxu B ia mZBavri

Hail suppression concepis — Technical documentation of WMO /1996
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Multicell starm with developing cells in the flange with weak updrafts - in the left
part of the figure and the mature cell - in the right part.

nax.8. setyvis mravalujrediani Rrublis sgema.

aRmava B i nakadebiT mkvebavi RrubBis simwifis stadiaSi
myofi ujredi, romelic iZBeva wvimasa da setyvas. Rrub-
Bis gamugebu Bi are Seesabameba gazrdi i amrek B adobis
aris mdebareobas, sadac Tavmoyrilia Rrubel Si arsebu-
Bi, samive FazaSi myofi wyBis umetesi nawilli da ro-
me B Siac warmoebs wvimis wveTebisa da setyvis marcvle-
bis zrda Rrublis marcxena nawi BSi warmoebs haeris Se-
darebiT susti aRmavali nakadebiT mkvebavi axali ujre-
debis warmogmna, romBebic Sesaferisi aerosinoptikuri
pirobebis arsebobis SemTxvevaSi SeiZBeba gaZlierdes da
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SemdgomSi miaRwios agreTve simwifis stadias. sgemaze
ganosaxu i Rrubel i, rogorc wesi, viTardeba moZravi
atmosferulli Ffrontis pirobebSi. axali ujredebis Ca-
saxva xdeba FrontTan erTad moZravi RrubBis wina na-
wi BSi, xoBlo wvimisa da setyvis gamoyofa— mis Sua da
ukana nawi BSi. konveqciis ganviTarebisTvis gansakuTre-
biT xelSemwyobi pirobebis arsebobisas SesaZBebelia
moxdes ramdenime mravaBlujrediani RrubBis Serwyma,
ris Sedegadac warmoigmneba ew. superujrediani Rrube-
Bi. an tipis Rrublis horizontaBluri zomebi Cveu leb-
riv randenime aTeull km-s aRwevs da arsebobis xangrZli-
voba —ramdenime saaTs. zemogmedeba aseT Rrubel ze Zall ze
garTullebulia misi didi zomebis, masSi Tavmoyrili
wy B is maragisa da metad mZBavri aRmaval i nakadebis ar-
sebobis gamo, romBebsac SeuZBia RrubeBSi Setanilli
reagentis swrafi gatana RrubBis grdemBSi da mis ga-
reT ise, rom igi ver aswrebs urTierTgmedebas gazrdilli
amrek Badobis areSi arsebull nawi BakebTan.

4.4. atmosTerulli pirobebis aerosinoptikuri anallizi

Rrube B Ta ganviTarebis pirobebis dasadgenad da maTi
prognozirebisaTvis saliro aerosinoptikuri monacemebi
moicavs miwispira amindis da aerosinoptikur rukebs 850,
700 da 500 heqtopaskall (hpa) bariull simaR Neebze, saprog-
nozo mode B ebs, meteogramebs da meteoro B ogiuri Tanam-
gzavrebidan miRebul satelitur informacias.

atmosferos Tizikuri mdgomareobis analizisaTvis
gamoiyeneba aero B ogiuri zondirebis monacemebi, romell -
Ta safuZve B ze aigeba konveqciuri Rrublis erTganzomi-
I ebiani modeli.

45, konvegqciuri Rrublis erTganzomi Bebiani mode Bi mik-
rofizikis parametrizaciiT

atmosferos mocenu i1 stratifikaciis pirobebSi kon-
veqciuri RrubBis ganviTarebisa da misgan miRebulli na-
Beqgis prognozirebisTvis gamoyenebu lia sofias univer-
sitetSi damnuSavebuli RrubBis erTganzomi Bebiani mo-
deli. igi eyrdnoba Semdeg ZiriTad principebs:
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Rrube BSi mimdinare mikrofizikuri da dinamikuri
procesebi urTierTdamokidebull ig;
mode BSi mikrofizikuri procesebis parametriza-
ciis bBoki ganixiBlavs wyBis Semcvelobis 5
kBass (wlis orTgli, RrubelBSi arsebulli wyali,
wvima, RrubeB Si arsebulli yinuBovani TFragcia,
myari nall egebi);
RrubBis maxasiaTebBebi simaRBis TFfungcias war-
moadgens;
nalleqTa tipis (setyva Tu wvima) saprognozo kla-
sifikaciis Tungciebi miiReba safexuriani diskri-
minantu Bi anall izis gamoyenebiT.

Rrube BSi mimdinare mikroFfizikuri procesebis gan-

xi Bull1 sgema mocemu Bl 1a nax.9-ze.

Microphysics processes, taken into consideration
in the model of cloud thermal

nax.9. Rrube B Si mimdinare mikrofizikuri procesebis ur-
TierTkavSiris sgema
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sgemis mixedviT aRmavalli nakadebidan da wveTebis aor-
Tglebis Sedegad miRebuli wylis orTqli ixarjeba kon-
densaciasa da sub B imaciaze. kondensaciis Sedegad miRe-
bulli RrublBis wveTebi ganicdian koagu B acias da war-
mogmnian wvimis wveTebs, xoB o subl imaciisa da Rrublis
wveTebis gayinvis Sedegad warmogmni Bi RrubBis krista-
Bebi sakontagto nukBeaciis gziT agreTve warmogmnian
wvimis wveTebs. am wveTebis koagu Baciisa da gayinvis Se-
degad miiReba setyvis marcvilebi, romBebzedac damate-
biT kidev xdeba Rrublis wveTebis daleqva (akrecia) da
wy Bis orTglis subllimacia
ganoTv Bebis Casatareb Bad sawyis pirobebad miiCneva:
- RrubBis warmomgmne Bi sabaziso eBementis, Termikis
radiusi Rrublis fuZis doneze Rg=5km, xo B O misi saw-
yisi aRmavali siCgare Wy=5m/wm.
- ganoTv B ebSi gamoyenebu Bi mudmivebis, sawyisi da
zRvrulli sidideebis mniSvne B obebi miRebu B ia eqsperi-
mentu Bi gamokv Bevebis Sedegad.
mode B is Semava l 1 monacemebi:
atmosferos radiozondirebis /aeroBogiuri zondi-
rebis monacemebi;
miwispirulli meteoro B ogiuri monacemebi temperatu-
ra da fardobiTi sinotive, dRis magsimaBuri tempe-
ratura;
setyvasaSiSi Rrublis tipi: frontaluri (konvergen-
ciulli) an Sidamasiuri, gansazRvrulli sinoptikuri
anall izis safuzvell ze.
modeBuri gamoTvBebis Sedegad miiReba Rrublis
Semdegi maxasiaTeb B ebi:
Sesabamis simaR Beze temperaturis sxvaoba Rrublis
SigniT da mis gareT,;
Sesabamis simaR Beze aRmavali nakadis magsimaBuri
siCgare;
Sesabamis simaR Besa da temperaturaze RrubBis mag-
simaBuri wyl ianoba;

39

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

Sesabamis simaR Besa da temperaturaze RrubBis mag-
simaBuri yinu B ianoba;

Tenebis sisge aRmavali nakadebis magsimaBuri siCga-
reebiT 20, 25, 30m/wm;

RrubBis Sida temperaturis vertikaBuri ganawi Be-
ba, rac saWiroa Rrube B Si Setani B i1 reagentis difu-
ziis gamosaTvilelad;

mosulli nalleqis prognozirebulli kategoria (setyva
Tu wvima).

4.6. Rrube B Si reagentis gavrce Blebis modeli.
zemogmedebis procesSi reagentis optimaluri dozi-
rebis mizniT damuSavda reagentis difuziis model i, ro-
me B ic eyrdnoba Semdeg ZiriTad principebs:
- Rrube B Si reagenti vrceldeba turbullenturi difu-
ziis gziT,;
yinu Bwarmomgmne B i birTvebis yinulBis Canasaxebad
gardagmnis procesSi wyarodan garkveul manZill ze
warmoigmneba yinuBlis Canasaxebis TFigsirebuli kon-
centracigy;
mcire zomebis gamo reagentis nawi Bakebi gaitaneba
gareT konveqciuri nakadebis mier, romBebic daikvir-
veba reagentis Setanis areSi, ris Semdegac xdeba ma-
Ti gavrcelleba turbullenturi difuziis meganizmiT.
mode B is Semava B 1 monacemebia
raketebis traeqtoriis agtiuri nawi B i;
Tfrenis dros generatoris mier yinuBwarmomgmne i
birTvebis warmogmnis intensivoba;
raketis efeqturobis koeficienti;
Rrube B Si temperaturis vertikaBluri ganawi leba;
aRmava B i nakadi reagentis Setanis areSi;
reagentis gavrce lebis dro da masStabi;
yinu Bwarmomgmne B 1 birTvebis koncentracia difuziu-
ri Rrublis sazRvarze;
turbulenturi energiis disipaciis vertikaluri siC-
gare;
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turbulenturi energiis disipaciis horizontalluri
siCgare;

difuziuri modelis gamoyenebiT xdeba Semdegi para-
metrebis gaangariSeba

difuziis aris mocu Bl oba yinu Bwarmomgmne Bi birTve-
bis mocemu i koncentraciiT;

raketis gaSvebis vertikaBuri kuTxe sxvadasxva si-
maR Beze myoFi sacecx e wertiBebisTvis.

4.7. setyvasaSiSi ujredebisa da setyviani Rrublebis ka-
tegoriebi da maTi gansazRvris kriteriumebi

buBlgareTis setyvasTan brZolis samsaxurSi miRebu-
Blia setyvasaSiSi da setyviani RrubBebis dayofa xuT
kategoriad (cxrili 1)

cxrilli 1 setyvasaSiSi da setyviani Rrublebis katego-
riebi

Categories of hail-dangerous cells and hailstorms. Criteria

AH Davalopmant of calls
dBz

g, with Zmax 15-25dBZ_ | The cells are sesded
ng A8 40dBF for 1=2 with then &g of
eafly rainaul

Continuous
: ] Iy X observalion
1 ] It AH4ZdBz grows
Zmax 4548z arises at a height =H-1 more than 2 wu, the
and grows slewly in haight cells are seedzd

Immedately

v 3 3 | Hailslorms The seeding starts
=i Immaediately

. 5 | Hailstorms The seeding starts
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pirvel (I) kategorias miekuTvneba SedarebiT susti da
ne Ba ganviTarebadi konvegciuri ujredebi, romell Ta mag-
simaBuri r/0 amrekBadoba Z;,x moTavsebulia 45-dan 50
decibelande (db) SualBledSi. ujredi nel-nela izrdeba
15-25db-dan 35-40db-mde. magsimaBuri amrek B ebadoba 45 db-
s aRwevs -10°C izoTermis simaR Beze da agrZe Bebs simaR-
BeSi mdored zrdas. ganviTarebis sawyis stadiaSi uj-
redze unda warmoebdes uwyveti r/B dakvirvebebi, xolo
Tu 45 db-mde miRweuli gazrdili amrekBadobis zonis
(gaz) vertikaBuri simZBavre DH45 db 15 km-dan 2 km-mde
miaRwevs, salWiroa masze zemogmedebis Catareba

meore (ll) kategoriaSi Sedis swrafad mzardi konveg-
ciuri ujredebi, rome B Ta Z,, 15-25db-dan 12 wT-is ganmav-
0 obaSi izrdeba 35-45 db-mde. ujredis 40db-nde miRweu N i
gaz vertikaBuri simZBavre DH40 db unda aRematebodes
3km-s da misi zomebi unda izrdebodes yveBa mimarTulle-
biT. 15 db amrek Badobis zona unda aRwevdes minus 20°C
izoTermis simaR B es. aseTi tipis ujredebze zemogmedeba
tardeba wvimis mosvlis daCgarebis mizniT. aRniSnull
SemTxvevaSi zemogmedeba or mizans emsaxureba. pirveli
maTgani iTval iswinebs ujredSi/RrubeBSi haeris daRma-
valli_nakadebis xe Bovnurad Segmnas, rac Tan sdevs Rrub-
Bidan nalleqis ganoyofas. Segmni Bi_daRmaval i nakadi_as-
ustebs Rrublis zrdis ganmapirobebel aRmavall nakads
da amiT aferxebs setyvasaSiSi Rrublis setyvian fazaSi
gadasv B as. garda amisa, Rrubl idan SesaZl o setyvis nac-
vBlad damatebiTi wvimis miReba, rogorc wesi, sasikeTod
adgeba sasofl o-sameurneo ku Bturebis zrda-ganviTare-
bas. amasTan erTad, Tu zemogmedeba tardeba raime wyall -
sacavis wyall Senkrebis FargBebSi, RrubBidan miRebull i
damatebiTi_wvima zrdis am wyall sacavis sairigacio da
hidroenergetikull potencials.

mesame (I1l) kategoriaSi gaerTianebulia 45-dan 50 db-
mde magsimaBuri amrek Badobis mgone ujredebi, romell Ta
45db amrek Badobis mgone gaz-is vertikaBuri simZBavre
aRemateba 2km-s da 45 db amrek Badobis mgone are imyotfe-
ba -10°C izoTernmis simaR b is zeviT. zemogmedeba aseT uj-
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redebze iwyeba maSin, rodesac Z.,, aWarbebs 45db +Far-
gl ebs.

meoTxe (IV) kategoriaSi mogceu l ia setyvian stadiaSi
gadasu i konveqciuri ujredebi, romeBTa Z,, icvleba
50-55db Farg B ebSi. 45 db-mde miRweu Bi gaz-is vertikall u-
ri simZBavre DH45 db aRemateba 3km-s da maTze dauyov-
neb B iv unda daiwyos zemogmedeba.

mexuTe (V) kategoriaSi Sedis 55db-ze maRall i magsima-
Buri r/0 anrek Badobis mgone ujredebi, romell Ta 45db-
iani gazis vertikaBuri simZBavre 4 km aRemateba. aseTi
uj redebi, umeteswi Bad ukve Seicavs setyvis marcv i ebs
da maTze aseve dauyovneb Biv unda daiwyos zemogmedeba.

setyvasTan brZolis samsaxuris gamarTulli muSaobis
pirobebSi bolo ori_ kategoriis setyviani Rrubllebi,
rogorc wesi, dasacav_ teritoriaze nis fargBlebs gare-
dan_unda Semodiodes da maTze zemogmedeba miznad isax-
avs_setyvis marcv Bebis raodenobisa da zomebis Semdgo-
mi_zrdis pirobebis minimumamde dayvanas.

4.8.zemogmedebis strategia
setyvasaSiS RrubBebze zemogmedebis strategia eyr-

dnoba or ZiriTad princips:

. zemogmedebisas reagenti Setani Bi unda ignas im are-
ebSi, sadac Tavmoyrilia gadametcivebulli wylis di-
di raodenoba da sustia aRmavali nakadi. yinu Bwar-
momgmne B 1 birTvebis Setana RrubBebSi unda warmoeb-
des vregularulli intervallebiT uwyvetad, ujre-
dis/Rrublis setyvasaSiS stadiaSi yofnis mTeli pe-
riodis ganmav l obaSi.

Il. reagentis gafrqvevis momentidan nawi B akebis makonku-
rirebeli zomebis miRwevande saWiroa daax B oebiT 3
wuTi. amitom reagentis Setanis done unda iyos Ser-
Ceulli imgvarad, rom difuziuri Rrublis horizonta-
Burma kveTam miaRwios -10°C izoTermis dones im
dros, rodesac nawi Bakebis zomebi miaRweven makonku-
rirebell zomebs.
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* izolirebulli erTujrediani_(Sidamasiuri) Rrublebi

muSavdeba 2 sgemiT (nax. 10). umoZraod ganviTarebadi
RrubBis/ujredis SemTxvevaSi (A) reagenti SehyavT gazr-
dili anrekvBadobis zonis (45 db) Sua nawi BSi -10°C iz-
oTermis doneze; moZravi ujredis SemTxvevaSi (B) reagen-
tis Setana unda moxdes igive doneze gaz-is moZraobis
mimarT FrontaBur nawi BSi, raTa uzrunve Byofill ignas
difuziuri Rrublis srulli Secvla gaz-Si.

Types of hailstorms depending on the structure and
the dynamics of development. Seeding areas

ISOLATED SINGLE-CELL (air mass process)
Suppression of the hall formation process is realized by the seeding

Stationary cells Moving cells

nax.10 erTujrediani konvegciuri RrubBis damuSavebis
sgemebi: (A) uZravi, (B) moZravi

* mravaBlujrediani_RrubBis SemTxvevaSi_(nax.1l) ze-
mogmedebis, anu Rrub B is damuSavebis mizans Seadgens mi-
si ganviTarebis stabi Burobis darRveva Rrublis fron-
talur nawi BSi mzardi, ew”SvillobiBi1” ujredebidan
wvimis gamowveviT, rac xells SeuSHis simwifis stadiaSi
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myo¥ ujredSi setyvis Formirebas. iseve, rogorc wina
SemTxvevebSi, reagentis Setana unda moxdes -10°C izoTer-
mis areSi. naxazis marcxena suraTze, analogiurad nax4-
ze mocemu B i sgemisa, axali mzardi ujredebi viTardeba
marcxniv moZravi RrubBlis wina nawi BSi, ew. grdemlis
gqveS, xoB o marjvena suraTze aRbeWdilia radio l okat-
oris ekranidan gadaRebulli mravaBujrediani Rrublis
vertikaBuri Wrili, sadac kargad Cans marcxnidan mar-
Jvniv moZravi RrubBis ukana mxareSi muqi momwifebis
ujredi da wina nawi BSi ganviTarebadi, SedarebiT nak-
B ebi amrek Badobis mgone baci ujredebi. naxazis Sua na-
wi BSi mocenmu B ia radiolokatoris wriulli mimoxi Bvis
indikatoridan (ekranidan) miRebu Bi Sesabamisi suraTi.

MULTI-CELLSTORM (front or convergence)

The purpose is to
disturh the process
stability by early
rainout of daughter
cells and suppressing
the hail formation
processin the mature
cell

nax.1l. mravaBujrediani konvegciuri RrubBis damuSave-
bis sgema

* zemZBavr konveqciur, ew. superujredian Rrubell ze
(nax.12) zemogmedeba miznad isaxavs misi kveazistacionaru-
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B i ndgomareobis darRvevas Rrublis frontalur nawill-
Si ew. “xorTumis” qveS ganviTarebis stadiaSi myof uj-
redebSi reagentis SetaniT, ramac unda SeaCeros setyvis
axa li Canasaxebis zrda

SUPERCELL STORM((front or convergence)

[he purpose ks to
disturb the quasi-
steady state by
disturbing the
bounded weak-echo
region (BWER) and

interrupting of the
process of renewal

) Eanae
e ¢ TR

o lul_sf.?' uuﬂ’;
o 2 [T
w3 D3RR E

nax.12. superujrediani konveqciuri Rrublis danuSavebis
sgema

naxazis marcxena nawi BSi sgematurad asaxull supe-
rujredian Rrube B Si reagentis Setanas moZraobis mimar-
TulebiT mis ukana nawi BSi azri ara agvs, radgan igi ga-
moirecxeba Rrubll idan gamoyofi i nallegebiT, xoB o Sua
nawi BSi Setani Bi reagenti, haeris mZBavri aRmavalli na-
kadebiT, myisierad atani Bi igneba Rrublis grdemlSi da
gadatani Bi igneba Tavisufall atmosferoSi. naxazis qve-
da Sua nawi BSi gamosaxu lia radio B okatoris ekranidan
miRebuB'i superujrediani Rrublis vertikaBuri Wrili,
rome Bl zedac JvriT aRniSnulia reagentis Sesatani are.
sgemaze naCvenebi Rrublisagan gansxvavebiT B okatoris

46

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

ekranze asaxulli RrubelBi mopirispire mimarTullebiT,
marcxnidan mar jvniv moZraobs. superujrediani Rruble-
bi, rogorc wesi, frontaluri konvergenciis pirobebSi
viTardeba sagarTvelB oSi superujrediani_Rrublebis ho-
rizontalluri_zomebi, Cveu Bebriv, orjer da metad aRem-
ateba maT vertikaBur simZBavres.

49.tegnikuri saSua B ebebi da kompiuterulli uzrun-
ve lyofa

bu B gareTis setyvasTan brZoBis samsaxurSi zemogme-
debis operaciebis srulli cikBlis CasatarebBad Segmni-
lia radiolokaciuri da aeroBlogiuri informaciis re-
allur droSi analizis sistema, romBis abreviaturaa
RAPIRA.

MRL 5 — IRIS meteoro B ogiur movlenebze dakvirve-
bis, maTi monitoringisa da prognozirebis mZBavri qve-
sistema, romelic uzrunve Blyofs realur droSi infor-
maciis miRebas;

FIRE HAIL kompiuterulli programa RrubBebze ze-
mogmedebisTvis saWiro monacemTa mosamzadeb Bad, rome-
I ic ganoimuSavebs zemogmedebis brZanebebs;

FIRE W sakomunikacio da sainformacio qvesistema
setyvis sawinaaRmdego raketebis kontrolisa da gaSvebis
specializebu i kompiuterulli programiT,

pirve i1 maTgani MRL 5 IRIS (A=10 sm) qvesistema uz-
runve Byofs saRrubB o sistemis dispBeize gamosaxu ll e-
bis miRebas da setyvasaSiSi ujredebis SerCevas, rac sa-
Suallebas iZBeva dadgenill ignas Rrublis strugtura,
reagentis Sesatani aris adgi Imdebareoba da radiusi,
zemogmedebis proceduris dasawyisi da dasasrulli, ag-
reTve sxvadasxva r/HB amrekBadobis areebis simaRHBe. es
monacemebi gadaecema FIRE HAIL qvesistemas (modulls).
MRL 5 —1RIS gvesistemnis mier gamomuSavebu I saiformacio
monacemTa nimuSi moyvani Bia naxazze 13, rome B zedac naC-
venebia wriulli mimoxi Bvis indikatorze dafigsirebulli
saRrub B o sistemebi (zemoT) da SerCeulli setyvasaSiSi
RrubBis vertikaBluri Wrili (qvemoT). aqve mocemullia
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radio bl okatoriT gazomi Bi sidideebis cifrulli amonab-
eWdebi.

MRL5-IRIS (S band) -

. performs display of cloud
systems and selection of
hail-dangerous cells, which
enables the accurate
determination of the cloud's
structure, seeding area
location and its radius, the
beginning and the end of

4 hail suppression activity

The heights of the areas
with different radar
reflectivity, seeding area

& location and its radius are
transferred to the FIRE HAIL
module

nax.13. MRL5 — IRIS sainformacio qvesistemebis saSuallebiT
miRebu B monacemTa warmodgenis magaBiTi

meore gvesistema FIRE HAIL modull'i eyrdnoba atmos-
Tferos radiozondirebis monacemebs, romel Ta safuzvel -
ze xdeba atmosferos Termodinamikuri maxasiaTebBebis
ganoTvla, RrubelTa ganviTarebis pirobebis Sefaseba,
mosal odnel i nallegebis tipis prognozireba da Rrubel-
Si Setani Bi reagentis gavrcelebis parametrebis dadge-
na. atmosferos vertikaBluri zondirebis Sedegad miRebu-
Bi aeroBogiuri diagramisa da mis safuZve 1 ze kompiut-
erulli programis saSuallebiT gamoTvRili maxasiaTeble-
bis cifrulli saxiT warmodgenis magaB iTi moyvani Bia na-
Xazze 14.
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FIRE Hail Module Aerological sounding

It calculate thermodynamic characteristics of the atmesphere, necessary for
analysis of athmospheric conditions and cloud characteristics, forecasting of the
type of precipitation and calculating of the diffusion cloud of the agent.

nax.l4. FIRE HAIL modulis saSuallebiT gamoTvBRili at-
mosferos Termodinamikuri maxasiaTebBebis warmodgenis
maga B iTi

aRniSnu B'1 monacemebis safuZve B ze, agreTve MRL 5 —
IRIS gvesistemidan miRebu B 1 konveqciuri Rrub Bebis maxa-
siaTebBebis gaTvalBiswinebiT FIRE HAIL kompiuterulli
programa gansazRvravs zemogmedebisaTvis Sesaferis sa-
cecx e wertilebs, raketebis gamSveb azimutebsa da ver-
tikaBlur kuTxeebs, agreTve reagentis Sesatani aris mo-
cu B obas. Sesabamisi brZanebebi gadaecema FIRE W qvesis-
temas/modulls. cifrulli FormiT warmodgeni Bi, zemogme-
debis CasatarebBad sakomando pungtidan gacemuli brZa-
nebebis nimuSi warmodgeni B ia naxazze 15. agve naCvenebia
dasacav teritoriaze sacecxlBe wertilebis ganlagebis
sgema (pBanSeti), romelzedac mugi wreebiT datanillia
agreTve reagentis Setanis areebi.
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Module Recommendation for firing

il
“dAaR e Tan @ i
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el ' ar wma

o mm— Frr e L T e 1 e

nax.15. . FIRE HAIL modullis saSuallebiT ganoTvRilli ze-
mogmedebis Catarebis brZanebebi

naxazidan Cans, rom sakomando pungtidan zemogmedebis
operaciebis Catarebas emsaxureba daaxBoebiT 20 sacec-
xle wertilli, rac axBosaa kaxeTis regionSi sacecxlle
werti Bebis ganBagebis simWidrovesTan. bulgareTSi 9
sakomando pungtis mogmedebis areSi sacecxle wertille-
bis saerTo raodenoba daax B oebiT 180 unda iyos.

FIRE HAIL modullidan miRebuli brZanebebis Se-
sabamisad FIRE W modu llis saSuallebiT Catarebulli
zemogmedebis kompiuterulli FformiT warmodgeni Bi
Semagamebe i dokumentaciis nimuSi moyvani Bia na-
Xazze 16.
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FIRE Hail - Module Automatic formation of information about
hail suppression aperation

ludes data about every process cell &t |ve time

recamme! 1l finngs, area of track, as well as general
information about all the
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nax.16. sakomando pungtebidan Catarebulli zemogmedebis
dokumentaciis nimuSi

sakomunikacio da sainformacio gvesistema FIRE
W, rogorc mravall funqciuri kompiuterulli progra-
ma, uzrunve Byofs Semdegi operaciebis Catarebas:

* kodirebulli telemetrulli sistemis saSual eb-
iIT sakomando pungtidan sacecx Be werti Bebze rake-
tebis gaSvebis kontroli;

* sakomando pungtidan gadacemu B i informaciis
saimedoobis kontroli;

* raketebis gaSvebis brZanebebis zusti da drou-
Bi Sesrullebis kontroli;

* sacecxle wertillebTan saimedo kavSirisa da
raketebis gamSvebi danadgarebis gamarTulli mdgoma-
reobis kontroli;
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* zemogmedebis CasatarebBad gacemul i1 brZanebe-
bisa da maTi1 Sesrulebis arqgivireba;

* sacecxle wertillebze raketebis xarjvisa da
maTi miwodebis raodenobis, TiToeull wertill ze mo-
cemu B 1 momentisaTvis maTi maragis kontroli;

* meteoro Bl ogiur monacemTa avtomaturi Segro-
vebisa da damuSavebis SesaZ Beb B oba Semdegi e lemen-
tebisaTvis: haeris temperatura da sinotive, atmos-
Tferulli wneva, garis siCgare da mimarTuBeba, wvimi-
sa da Tovlis jamnuri raodenoba, wvimis intensivoba.

4.10. sacecx Be wertilis tegnikuri aRWurvi B oba

raketebis gamSvebi pungtis tegnikuri aRWurvi-
B obis sgema mocemu B ia naxazze 17. es aRWurvi B oba
Sedgeba Semdegi e B ementebisagan:

Rocket launching site equipment

panel
vaftaic systams controler

. AL ted

G| Lird
e launches :
Rocket launcher remote control {

nax.17. raketebis gasaSvebi pungtis tegnikuri aRWurvill o-
bis sgema
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1 — mzis Fotoeleqtrulli paneli, romelic suf-
Ta ganax Bebadi energiiT uzrunve Byofs miudgome
adgi Bas myof daSorebull sacecxlBe wertilebs, sa-
dac ar arsebobs elleqtrull gsel Tan mierTebis Se-
saZleb 1 obg;

2 — Fotovo b taikuri sistemis sakontro 1 o pane-
Bi, rombis daniSnu B ebaa, MPPT teqno B ogiis gamo-
yenebiT, mzidan miRebuli elBeqtroenergiiT akumull-
atorebis damuxtvis procesis kontro i, maTi mdgo-
mareobis kontroli da ganaTebisa da sxva miznebi-
saTvis sacecxBe wertilis eleqtroenergiiT uz-
runve ByoTg;

3 — sacecxBe wertilis gasanaTebBad gamiznu-
Bi, sinaT Bis gamasxivebeli diodebiT (LED) aRWur-
villi prolJeqtori, romelic 10-Jer nakBeb energias
moixmars Cveu Bebrivi varvarebis naTurebiT aRWur-
vill proJdeqtorTan SedarebiT,

4 — akumu Batorebis batarea, romellic uwyvetad
miawodebs e Beqtroenergias sacecxle wertillis yve-
I a sistemas;

5 — distanciuri kontrolis panelli, romelic sa-
komando pungtTan uzrunve Byofs sainformacio kav-
Sirs sacecxBe wertillze arsebulli mdgomareobis,
raketebis gaSvebisa da am procesis Figsirebis Sesa-
xeb kodirebull1 tellemetrull1 sistemis gamoyenebiT;

6 — raketebis avtomatizebu B i1 gamSvebi danadga-
ri, rombis daniSnu B ebaa specialuri kompiuteruli
programis FIREW mier gamomuSavebu Bi brZanebis Se-
sabamisad avtomaturad daayenos danadgari azimut-
ebis diapazonSi 0-360° da vertikaBuri kuTxeebis
diapazonSi 45-dan 85%-mde da uzrunve Byos 6 raketis
rig-rigobiT gaSveba. danadgarSi gaTvall iswinebull ia
agreTve xeB 1T marTvis SesaZlebll obg;
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7 — raketebis gamSvebi danadgaris distanciuri
kontrolis panelli, romelic gamoiyeneba sakomando
pungtidan srolis azimutisa da vertikaluri kuT-
xis Semcve b1 brZanebis Sesru Bebis Sesamowmeb B ad.

sacecxle wertillis aRWurvi BobaSi Sedis set-
yvis sawinaaRmdego raketa, romBis amJamad gamoyene-
bull1 tipis tegnikuri parametrebi moyvani B ia naxaz-
ze 18 rogorc am naxazidan Cans, raketis diamet-
ri/kalibri Seadgens 55 mm, xo 0o sigrZe 910 mm. rake-
taSi1 moTavsebulli1a 400 g makristallebel i1 reagenti,
romBis gabneva Rrube B Si warmoebs 34 wamis ganmav-
0l obaSi. raketis gaSvebis adgi 1 ze haeris temperatu-
ra SeiZleba icvBebodes -5dan +500-mde. Senaxvis sa-
garantio vadaa 3 well 1.

Technical parameters

Lenath of the cantainer, mm 1045
Qutside diameter of the container, mm 60

Length of the rocket, mm 210
Diameter of the rocket, mm 55

Total welght of the rocket with the container, kg 3,45
Weight of the agent, kg 04

Initial velocity, mj/sec 80
Warking time of the engine, sec 4

Time of dispersion, sec 34

Time of self-destruction, sec 41
Working temperature range, T°C from -5to +50
Temperature range for storage, T°C from -20 to + 50
Warranty, years 3

nax.18. bu B gareTis setyvasTan brZoBis samsaxurSi amJa-
mad gamoyenebu Bi raketis MTTOM tegnikuri parametrebi
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raketis traeqtoriebi zRvis donidan 250 m simaR-
0 eze mdebare gamSvebi danadgaris sxvadasxva. verti-
kaBuri kuTxeebisaTvis naCvenebia naxazze 19.

Trajectories of anti-hail rocket MTT-9M

Altitude of
rocket
launching site
- 250m

nax.19. setyvis sawinaaRmdego raketis mtt-9m traeqtorie-
bi.

masze mugi JvrebiT aRniSnulia raketidan reag-
entis gamoyofis sawyisi (7wm) da saboBoo (41 wm)
momentebi, xoBo patara varskvBaviT (*) — raketis
TviT Bikvidaciis momenti gaSvebidan 45-e wamze. naxa-
zidan Cans, rom raketis mogmedebis magsimaBuri si-
maR Be icvBeba SualedSi zRvis donidan 4.0-6,2 km,
xo B o mogmedebis radiusi 25-dan 7 km-mde. amrigad,
dasacav teritoriaze sacecx le werti Bebis mogmede-
bis radiusis minimaBuri gadafarvis pirobebSi man-
Zi 1 maT Soris unda Seadgendes ara umetes 12-13 km.
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5.kaxeTsa da bu B gareTSi setyvasTan brZo l is sanuSao-
Tawarmoebis SedarebiTianalizi

bu BgareTSi 1960-iani w B ebis Sua periodSi dawyebu i
setyvasTan brZzolis sacde I-sawarmoo samuSaoebi mniSvne-
I ovanwi Bad eyrdnoboda sagarTve B oSi, da kerZod kaxeT-
Si, warmoebu li samuSaoebis gamocdi Bebas. buBgareTSi
setyvasTan brZo B is samsaxurSi 1970-ian w B ebSi gamoyenebu-
1i radio B okatorebi, saraketo tegnika, zemogmedebis meTo-
0 ogia da misi efeqrurobis dadgenis principebi TiTgnmis
mT Bianad gadmotani Bi iyo kaxeTSi setyvasTan brZolis
pragtikidan, rac aixsneboda dasacavi teritoriebis Fizi-

kur—-geografiulli pirobebis didi msgavsebiT. bullgareli
ko Begebi xSirad stumrobdnen Te B avisa da sxva gasamxed-
roebu B nawi B ebs, speciall istebs Soris mimdinareobda ga-
mocdi Bebis nayofieri gaziareba.

es garemoeba ganapirobebda imas, rom kaxeTis regionSi
1980-1an w B ebSi ganviTarebulli1 setyvasTan brZolis Cvens
mier zemoT ganxi Bulli tegnoBogia TiTgmis anal ogiuri
iyo bu B gareTis setyvasTan brZo l is samsaxurSi danergi i

tegno B ogiisa, Tumca zemogmedebis Casatareb lad saWiro in-
Tormaciis danuSaveba da operaciebis avtomatizacia jer

kidev im wBebSi ig ufro Tanamedrove doneze warmoebda,
vidre sagarTve 1 0oSi.

1990-iani w B ebidan bu B gareTSi setyvasTan brZo b is sa-
muSaoebi ar Sewyveti Ba. piriqgiT, gasull 20 we B iwadSi es sa-
muSaoebi, dasav B eTis ganviTarebu B gveynebSi gamoyenebu B i
axalli tegno B ogiebis gaTval iswinebiT, ufro maRall done-
ze igna ayvani Bi, rasac mowmobs bu B gareTis setyvasTan
brZolis sanmuSaoebis zemoT moyvani Bi mimoxi Bva. amiton,
sagarTve B 0Si setyvasTan brZo B is sanuSaoTa aRdgenis gza-

ze erT—erT mTavar amocanas warmoadgens im teqgno B ogiuri
siax B eebis gamov B ena, romBebic miRebull igna bu B garet-

56

PDF created with pdfFactory Pro trial version www.pdffactory.com


http://www.pdffactory.com
http://www.pdffactory.com

TSi 20 whis manZi B ze da sagarTve B oSi maTi danergvis Se-
saZl eb B obaTa garkveva.

kaxeTis regionSi 1980-ian wBebSi da bu BgareTSi anJa-
mad gamoyenebu B i setyvasTan brZo B is zemoT aRweri 11 teg-
no B ogiebis Sedareba saSuall ebas iZ0eva gamovitanoT Sem-
degi ZiriTadi daskvnaebi:

1. setyvasTan brZolis konceptualuri model i, rome-
I ic 1980-iani wlebisTvis danuSavda mravall i gveynis speci-
alistTamier da romell ic eyrdnoboda mzardi konvegciuri
ujredis gadametcivebul areSi makonkurirebe B'i Canasaxe-
bis koncentraciis xeBovnurad gazrdis gziT setyvis
zrdis procesis SeCerebis ideas, kv Bavac warmoadgens set-
yvasTan brZo l is sanuSaoTa safuZve I s.

2. setyvasaSiS konveqciur ujredSi makristallebeli re-
gentis Setanis saukeTeso saSuall ebas warmoadgens setyvis
sawinaaRmdego raketa, romBis tegnikuri parametrebi uz-
runve Byofs radio B okatoris saSuallebiT Rrube B Si Ser-
Ceu N 'i gadametcivebu B'i areebis dedamiwis zedapiridan dis-
tanciur damuSavebas.

3. setyvasTan brZolBis sanuSaoebi kvBavac eyrdnoba
setyvasaSiSi da setyviani Rrub B ebis 1980-ian wl ebSi Semu-
Savebul kBasiFfikacias, romBis mixedviT gamoiyofa er-
Tujrediani, mravalujrediani da superujrediani Rrublle-
bi maTTvis damaxasiaTebe i strugturiTa da ganviTarebis
TaviseburebebiT.

4. setyvasTan brZo b is operaciebis dasagegmad da Casa-
tareb B ad auci Bebe B pirobas warmoadgens aerosinoptiku-

ri monacemebis arseboba, romBebic konveqciuri Rrublis
saTanado maTematikuri mode I is gamoyenebiT kompiuteru I -

ad unda damuSavdes. miRebu B i Sedegi unda gaanall izdes ra-
dio B okaciuri da Tanamgzavru B i dakvirvebebis monacemeb-
TanerTad.

5. radiol okaciuri dakvirvebebis monacemebi kompiut-
erulli programiT unda muSavdebodes, realur droSi xel -
misawvdomi 1yos zemogmedebis xe EmZRvane BisTvis da cif-
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rulli FormiT inaxebodes arqivSi. setyvasaSiS an setyvian
Rrub Bebze dakvirvebisas kompiuteru i programa unda i1T-
vall iswinebdes aerosinoptikuri da radiol okaciuri mona-
cemebis safuZve I ze rekomendaciebis gamomuSavebas konkre-
tull ujredSi Sesatani reagentis raodenobisa da zemogme-
debis gansaxorciellebBad SerCeuli sacecxle wertillis
Sesaxeb.

6. sacecx e wertil ze sakomando pungtidan miRebu i
zemogmedebis Casatarebe B'i1 brZanebis Sesru 0 eba avtomatur
reJimSi unda warmoebdes, rac gamoricxavs raketebis gaSve-

baSi subieqturi Secdomebis daSvebas. yve 1 a gaSveba da misi
Sesru l eba kompiuteru Bl ad unda Figsirdebodes da inaxeb-
odes arqivSi. principullad gansxvavdeba sacecx e werti-
1is bulgareTSi ganoyenebu Bi sxva tegnikuri aRWurvi ll o-
bac. mzis pane i uzrunve Byofs saakumu Batoro batareis
saimedo mogmedebas, rac adre mogmed sistemebSi moiTxovda
benzinze momuSave e B eqtrogeneratorebis gamoyenebas. amas-
Tan dakavSirebiT, ar aris ganoricxu i sagarTve 1 Os piro-
bebSi garian maRaBmTian sacecx Be werti Bebze parallelu-
rad gamoyenebu B i ignas garis e Begqtrogeneratorebic.

7. setyvasTan bZo 0 is operaciebis Casatareb 1 ad bu l ga-
reTSi gamoiyeneba erT sistemad gaerTianebu B i sami gvesis-
tema:

* MRL5 IRIS radio B okaciuri dakvirvebis qvesistena, ro-
me B ic realur droSi uzrunve I yofs sakomando punqtze in-
Tformaciis miwodebas meteoro Bl ogiur movlenebze dakvir-
vebisadamaTi prognozirebis Sesaxeb;

* FIRE HAIL kompiuterulli programa, romelic uzrun-
ve ByoTs monacemTa momzadebas Rrub B ebze zemogmedebis Ca-
satareb B ad da iZBeva rekomendaciebs sacecx Be werti le-
bis SesarCevad,

* FIRE W — sakomunikacio da sainformacio gvesistenmaa,
rome B Sic Sedis raketebis gaSvebisa da misi kontrolis
specialuri kompiuterull i progranma.
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8. zemoT CamoTv N i Ni samive qvesistenis mier gamomuSave-
bulli infFormacia da brZanebebi Tavs iyris sakomando pun-
qtis centralur kompiuterSi, romellic uzrunve lyofs ze-
mogmedebis operaciebis deta B uri dokumentaciis Sedgenas.

ganxi Bu 1 8 pungtidan pirve Bi sami kaxeTSi1 warmoebu-
Bi setyvasTan brZolis sanuSaoebSic iyo miRebulli, rac
mowmobs imas, rom bo B o 20 wl is manZi B ze bu B gareTSi set-
yvasTan brZol is strategia principullad ar Secvlilla. me-
oTxe pungtSi ukve Semovida aerosinoptikur monacemTa kom-
piuteru i danuSavebis Fagtori, romll is maRall doneze re-
alizeba damokidebu l ia konveqciuri Rrubll is maTematiku-
ri modelis SerCevaze da ganoTv B ebis Sedgenis saTanado
FformiT warmodgenaze. sagarTve B 0Si setyvasTan brZolis
samuSaoTa aRdgenis SemTxvevaSi mizanSewoni Bad unda CaiT-
val os mode Buri ganoTv B ebis CasatarebBad Rrubll is sak-

maod sru i mode I is gamoyeneba, rome B ic SesaZ I ebe I s gax-
dis sandoobis maRall doneze radio B okaciuri monacemebis
gamoyenebiT SeFasdes callkeul setyvasaSiS Rrubell ze ze-

mogmedebis efeqturoba.

me-5 pungti mT B ianad moicavs radio Bl okaciuri dakvir-
vebebis kompiuterizacias, rac principu lad axall safexur-
ze aiyvans monacemTa damuSavebisa da warmodgenis sistenmas.

rogorc zemoT iyo naTqvanmi, kaxeTSi warmoebu I samuSaoeb-
Si B okatoris ekranze vizuallurad aTv i 11 monacemebi xe-

BiT registrirdeboda Jurnall Si, gazrdi b'i anrek Badobis
zonis parametrebis mixedviT Rrube B Si Sesatani reagentis
raodenoba isazRvreboda tipiuri pirobebisaTvis Sedgeni-
BicxrillebiT, xolo sacecx Be werti Bebis SerCeva xdebo-

da zonis konturebis pBanSetze dataniT. yve Ba am procedu-
ris kompiuterizaciis Sedegad zemogmedebis operacia mniS-
vne B ovnad Cgardeba da gamoiricxeba gadawyveti B ebis miRe-

baSi subieqturi Fagtori. zemogmedebis xe BmZRvane B s meti
dro rCeba kompiuteris mier rekomendebu Bi brZanebebis Se-

safaseb B ad da, sabo B ood, zemogmedebis optimaBuri vari-
antis SesarCevad.
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me—6 punqti agreTve iTvall iswinebs sacecx e wertill ze
warmoebu Bi sanuSaos srull modernizacias. cecxlis war-
moebis anu raketebis gaSvebis avtomatizebu B i sistema gamo-
ricxavs subieqturi Secdomebis daSvebas, agreTve iTvall is-
winebs am procesis detalur registracias da kontrols,
rac gansakuTrebu B mniSvne B obas i1Zens sagangebo SemTxve-
vis pirobebSi (saraketo sistemnis avariulli fungcionireba,
raketis TviTgasvBaeBWeqis dros dasxv.)

me—7 pungtSi ganxi Bulli gvesistemebis sagarTve l os pi-
robebSi danergva fagtobrivad zemoT ganxi Bu i moderni-
zaciis principebis Sejamebas warmoadgens, rac uzrunve il -
yoTs sagarTveB oSi gavlilli 20 whis manZi B ze dagrovi R i
CamorCenis daZ Bl evas da setyvasTan brZoll is sanuSaoTa Ta-

namedrove doneze warmoebas.

garda amisa, saliro igneba kaxeTSi adre warmoebull i
ekoBogiuri monitoringis ganaxBeba setyvasTan brZo-
I is sanuSaoTa garemoze zemogmedebis Sesafaseb lad.
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Tavi Il. zvavsawinaaRmdego RonisZiebebi

sagarTveB os bunebrivi pirobebi xells uwyobs Tov-
B is zvavebis gavrce Bebas. zvavsaSiSia ara mxoBlod cal-
keuli dasaxBebulli punqti, aramed saavtomobi Bo magis-
trallebi, eleqtrogadamcemi xazebi, rekreaciulli daniS-
nu Bebis sxvadasxva obieqti. Tu imasac gaviTvall iswinebT.
rom sagarTvel os teritoriis 56% zvavsaSiS zonaSi mde-
bareobs da teritoriis 20%-ze zvavi yovelwliurad Ca-
modis, cxadi gaxdeba zvavebis SeswavBis auci Bebloba
da zvavsawinaaRmdego rekomendaciebis SemuSaveba.

6. zvavsawinaaRmdego RonisZiebebis k Basifikacia

arsebulli Biteraturulli wyaroebis anallizi da mra-
valwhiuri kvBevebi, romelic hidrometeoro Bl ogiis in-
stitutSi warmoebda, SesaZzBebBobas 1i1ZBeva Catardes
zvavsawinaaRmdego RonisZiebebis k Basifikacia, romellsac
safuzvlad edeba zvavsawinaaRmdego RonisZiebebis kate-
goriebi (profiBagtikuri, sainJinro, zvavSemakavebe Bi da
zvavdamcavi). zvavsawinaaRmdego RonisZiebebi SeiZ Beba da-
iyos or jgufad: pasiur da aqtiur RonisZiebebad

(cxr.2).
cxrilli 2. zvavsawinaaRmdego RonisZiebebis k Basifikacia
# pasiuri # agtiuri

RonisZiebebi zvavis keraSi

(droebiTi, kapitaluri, sa-

inJinro nagebobebi, gatyi-
aneba)

zvavsaSiSi teritori-
1] is gamokv Beva, usafr- |4
Txo adgi Bis SerCeva

zvavis prognozis me-
Todebis damuSaveba
2| (callkeu b1 zvavSenkre- | 5
bisaTvis, mTiani regi-
onisaTvis)

RonisZiebebi zvavsadenSi
(zvavis amci Bebe B i, obieg-
tis Tavze gamSvebi, dam-
SBeli nagebobis mowyoba)

RonisZiebebi zvavis
gamozidvis konusSi (zvavis
anci Bebel i, danSHeli,
damamuxruWebe B1 da
gamaCerebe B i nagebobebis
mowyoba)

zvavsawinaaRmdego sa-
meTvallyuro samsaxu-
3| ris Segmna (saguSago- | 6
ebis mowyoba, samaSve-
0 0 razmebis Segmna)
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pasiuri zvavsawinaaRmdego RonisZiebebi ar iTvalis-
winebs zvavSemkrebis teritoriaze raime specialluri sa-
muSaos Catarebas (sainJinro, gatyianeba, dateraseba da
sxv.), Tovlis safarze zemogmedebas (Tovlis moZraobaSi
mosvlis xeBSemSBeli Tarebi, Robeebi, badeebi, Tovllze
gimiuri zemogmedeba, datkepnva da sxv.), Tovlis safaris
moZraobaSi moyvanas (afeTqeba, karnizebis moxerxva da
sxv.), zvavebis bunebriv procesebSi Carevas (mimarTull ebis
Secv la, damuxruWeba, gaCereba da sxv.). pasiuri RonisZi-
ebebidan hidrometeoro B ogiis institutSi dReisaTvis
SemuSavebu Bi zvavebis prognozis meTodebi iyofa or
jJogufad: 1. callkeuli zvavSemkrebebis an mcire FfarTobis
mgone teritoriebze zvavsaSiSi periodis dadgomis prog-
nozirebis meTodebi; 2. SedarebiT did teritorize fonu-
ri prognozis meTodebi. sagarTve B oSi Camosu i1 zvavebis
saerTo raodenobis 80% axal@lmosulli TovHlisagan warmo-
ignneba. institutis mecnierTa mier SemuSavebu lia yvella
genezisis zvavis Camosvl is prognozirebis meTodi, rome-
lic danergilia sagarTvel os garemosa da bunebrivi re-
sursebis dacvis saministros monitoringisa da progno-
zirebis centrSi, saidanac mosax Beobas da dainterese-
bull organizaciebs droullad miewodebaT informacia mo-
sallodne 1 zvavsaSiSroebis Sesaxeb.

agtiur zvavsawinaaRmdego RonisZiebebSi mTavari ro-
Bi adamians miekuTvneba. igi cdilobs zvavis keris ze-
dapiris Formis Secvlas, ganoiwvios zvavis profi laqti-
kuri CamosvBa an xeli SeuSall os mis warmogmnas. aqtiu-
ri zvavsawinaaRmdego RonisZiebebis Catareba SesaZll ebe-
Bia zvavsadenSi, zvavis gamozidvis konusSi da zvavis
keraSi.

7. sagarTve B os zvavsaSiSi teritoriebi
sagarTvel os zvavsaSiSi teritoriebi detalurad ar-
is SeswavBili da Sedgenilia zvavsaSiSroebis rukebi.
TvalsaCinoebisaTvis warmovadgenT teritoriis zvavaqti-
urobis rukas (nax.20), rome B ic gviCvenebs Tu teritoriis
ra nawi B ze SeiZBeba warmoigmnas zvavi, anu teritoriis
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ra nawi Bia agtiuri zvavebis warmogmnis TvalsazrisiT.
rukaze warmodgeni Bia null ovani, < 20-ze, 20-dan - 40-mde,
40-dan 60-mde da >60 —ze zvavagqtiuri teritoriebi;

nax.20. sagarTve 1 0os teritorilis zvavaqtiurobis ruka

zvavsaSiSroebis oTxi ZiriTadi raodenobrivi maxasi-
aTeblis (teritoriis zvavagtiuroba, zvavSemkrebebis six-
Sire, zvavebis Camosvl is sixSire da zvavsaSiSi periodis
xangrZ B ivoba) mixedviT SedgeniBia sagarTveBlos teri-
toriis zvavsaSiSroebis ruka, sadac gamoiyo gansakuTre-
biT zZNRieri, Zhieri, saSualo, susti da arazvavsaSiSi
raionebi (nax.21). zemoT CamoTvBil raionebs ukaviaT sa-
garTveBlos teritoriis 12, 33, 8 da 3% Sesabamisad.

Sedgeni Bia agreTve katastrofulli da sistematuri
zvavebis gavrce Bebis ruka (nax. 22).

rogorc ukve aRvniSneT, sagarTveBlos teritoriis
56% zvavsaSiS zonaSi mdebareobs da amasTan teritoriis
20%-ze, miuxedavad imisa uxvTovliania Tu ara zamTari,
zvavi yoveBwliurad Camodis. rac Seexeba teritoriis
36%-s, swored ag xdeba rogorc sporadulli (2-3 well iwad-
Si erTxell an aTeull weliwadSi erTxell), ise sistematu-
ri (rodesac zvavis parametrebi scildeba Tavis Cveul
sazRvrebs) zvavebis CamosvBa, romelebic gamoirCeva di-
di damangreveli ZaBiTa da msxverpBiT.
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HabBjedn 12 ) 3
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Mtrms B iphases moe

nax.22. sagarTve 1 0Si katastrofulli da sistematuri
zvavebis gavrce Bebis ruka

8. zvavsawinaaRmdego RonisZiebebis kategoriebi
msoFBios mTian raionebSi =zvavsawinaaRmdego brZo-
Bis mravalli meTodi arsebobs. maTi ganxorcieleba upir-
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velesad iwyeba teritoriis 2zvavsaSiSroebis SefasebiT,
tyis masivebis dacviTa da maTi aRdgeniT, mosax Beobis
usaFrTxoebis uzrunve BlyoFiT. zvavsaSiSi raionis us-
aFrTxoebis uzrunve B sayofiT aucillebelia
1. adgi I mdebareobis anallizi:
2. amindis prognozi. maT Soris zvavsaSiSroebis prog-
nozi;
3. saSiSroebis klasifikacig;
4. mogmedebis gegma.
zvavsawinaaRmdego nagebobebis daproeqtebisa da sxva-
dasxva RonisZiebebis gatarebisas gasaTvaliswinebelia
zvavebis redimi da maTi xasiaTi, aseve Tovlis saFfaris
simaR Be, BandSaftis morfologia, Tavad dasacavi obi-
eqtisaTvis Sesabamisi zvavsawinaaRmdego konstrugciebisa
da RonisZiebebis SerCeva (cxr.3).

9. zvavsawinaaRmdego nagebobebi

zvavebisagan dacvis strategia iseT =zvavsawinaaRmde-
go nagebobebis mSeneb B obas gu B isxmobs, romell ic adani-
anebis usafrTxo cxovrebasTan aris dakavSirebuli. ux-
sovari droidan alpebsa da kavkasiaSi saxBebs ise aSen-
ebdnen, rom saxBis ukana kedeBi Terdobze yoFfiliyo
mibgeniBi, xolo saxBis saxuravs iseTi daxris kuTxe
unda hgonoda, rom Tovlis masas masze dacurebis saSu-
alleba miscemoda an ukana kedeBs unda hgonoda iseTi
Torma, rom Seesru Bebina zvavis mWrel is fungcia (nax.23).
aseTi principiT aris agebulli RvTismSoblis ekBesia da-
vosSi, romeBic Tavdapirve Bad agebisTanave 1602 wells 70
sax B Tan erTad daingra aRdgenis Semdeg 1817 we s Camo-
sullma zvavma mxoBod ekBesiis gumbaTi dafara da swo-
red zvavismWreBis TormiT agebulli kedBis wyalobiT
gadarCa, 1968 wlis 25 ianvars Camosul@ma zvavma ki mxo-
B od galavnis gverdiTi kedeli daaziana (nax.24).
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cxrilli 3. zvavsawinaaRmdego RonisZiebebis kategoriebi

# | RonisZiebis kategoria | RonisZiebis mizani
I. profi Bagtikuri
Z;Zliafilgagigii?geszm- zvavebis Carposv Bis p!’o_gnozi.
1 | dakvirveba prognoz’i nosax Beobis droulli infor-
- . mireba da zvavsaSiSi zonidan
da informaciis gavrce-
1 cba gayvana
Tovlis safaris mdgradobis
Zvavebis xe B OVNUKi prE)gnozis safuZ\{e I ze zvave-
2 ganowveva bis regularulli CamoSveba
sroliT, afeTqebiT, karnizis
moxerxviT da sxva
Il. zvavis amaci Bebe i sistemebi
Tov I Semakavebe B1 nage- | Tovlis safaris mdgradobis
bobebis mowyoba (Robe, miRweva zvavebis warmogmnis
1 kede B'i, damcavi Fari, | zonebSi, maT Soris Ferdobe-
xidi, mavTulxBarTi). | bis daterasebisa da ganaSeni-
Terdobis dateraseba anebis gziT, riTac moxdeba
da gatyianeba Tov B dagrovebis regullireba
Tov I Semakavebe B'i Ro- Tov b dagrovebis aci Beba
2 | beebis da Farebis sis- | zvavebis warmogmnis zonebSi
temis mowyoba
I1l. zvavebisagan dacva
mimarTu B ebis Semcv il e-
ol nage_bobebls Seqm_na zvavis mimarTulebis Secvlla,
1 kede N'i, xeBovnuri - - - :
. . zvavsaSiSi obieqtis dacva
zvavsadeni, zvavismWre-
hi
SemaCerebe B 1 da Sema-
9 Terxebe b1 nagebobebis | zvavis SeCereba da misi gada-
mowyoba: damba, borcvi, adgi Bebis Seferxeba
tranSea
3 bzi\;avgga:bsa::/egé Inzgizog: zvavebis gaCereba obieqtis
takada, Fardul i Tavze an maT qvemoT
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(@) (b)
nax.23. Sesabamisi konstrugciebiT sacxovrebeli
sax Bebis dacva zvavebisagan

nax.24. RvTismSob B is taZari davosSi (Sveicaria)

sagarTve B 0Si zvavsaSiSroebis gauTval iswineb  obis
mravali savalalo magaBiTis moyvana SeiZlBeba aseTia
1987 we Bs svaneTSi, sofell JamuSSi zvavis Sedegad dan-
greulli axalli nagebobebisa da 26 adamianis tragikulli
bedi, roca mxoBod svanuri koSki gadarCa, radgan swo-
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red misma kede Bma Seasrulla zvavismWre Bis fungcia (nax.
25)

nax. 25. 1987 we Bs sof JamuSSi (mestiis municipall iteti)
zvavs gadarCeni Bi svanuri koSki

mTiani raionebis mosax B eoba zvavebisagan dasacavad
miwurebsa da Ffardulebs afarebda Tavs. 1805 wells all-
pebSi simp B onis uRe I texi B ze napo Beonis brZanebiT yve-
0 aze zvavsaSiS monakveTebze pirveli gallerea aSenda. ga-
Berea rkinigzisa da saavtomobi Bo gzebis erT-erTi sa-
imedo dacvis saSuallebaa aseTi galereebi gvxvdeba yir-
gizeTSi, kavkasiaSi, kerZod ki sagarTveBos samxedro
gzaze (nax..26).

me-18 saukunidan Figrobdnen Tu rogor SeekavebinaT
Tovli ferdobze iTxreboda ferdobebi, zvavis mowyve-
tis adgi las xdeboda boZebis Casma da es martivi kon-
strugciebi Robeebs mogvagonebdnen. zvavsaSiSi ferdobe-
bis pirveli sainJinro ganaSenianeba 1868 we Bs graubiud-
enSi (Sveicaria) moxda zvavsaSiS ferdobze 19 qvis Robe
17 rigad aSenda, rome B Ta Januri sigrZe 412 metrs Sead-
genda. mas Semdeg am Fferdobze zvavi ar Camosula dReis-
aTvis qvis Robeebi rkina-betonis, xis, aBuminis, folla-
dis, pRlastmasis martivi konstruqciebiT icvleba pHlas-
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tmasisa da nei Bonisagan amzadeben TovBis Semakavebe I
badeebs (nax.27,28).

zvavsawinaaRmdego galerea sagarTve los
samxedro gzaze

nax. 27 Tovlis Semakavebe Bi p Bastmasis bade
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nax. 28 Tovl is Semakavebe i rkinis bade

Tanamedrove zvavsawinaaRmdego Robeebis erTi metris
Rirebu Beba 500 do Bars Seadgens. magall iTad, Sveicariis
erT-erTi dasaxBebulli pungtis - sen-antonionis 150 adgi-
Bobrivi mosaxBis dasacavad miBion naxevari dolari
gamoiyofa arsebobs sxvadasxva saxeobis zvavSemakavebe-
B i nagebobebi. mag. sanatorium “saxall inis” dasacavad xis
Tov I Semakavebe B 1 Farebi gamoiyeneba, romBebic msxvilli
Toladis trosebiT aris mimagrebulli mTis Txemze. es fa-
rebi aTeulli wellia icavs sanatoriums zvavebisagan

rig gveynebSi zvavis mimarTu Bebis SemcvBell dambebs
zvavis siCgaris SesasustebBad da Sesakaveb Bad ageben.
aseTi nagebobebi bevria allpur gveynebSi, magaliTad oll-
impiur sofells insbruks didi zvavsawinaaRmdego damba
icavs. aseTi nagebobebi bevria agreTve xibinebSi qgallaq
kirovskis raionSi.

zvavis amci BebelB i nageboba Tovlis zvavis mimarTu-
Bebis SesacvBeladaa gamiznulli. SesaZlBebelia rkinabe-
tonisagan an sxva masall isagan agebu li dambis, kedlis,
gvayriBis an miwayri B is gamoyeneba, aseve zvavis mimar-
Tullebis Secvla xeBovnuri zvavsadenis gayvaniTac SeiZ-
Beba erT-erT magaBliTad ganvixi BavT sofRurtas (xu-
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B os raioni), sadac 1971 we s Canosu BIma zvavma daangria
sacxovrebe Bi1 saxBebi da 22 adamiani imsxverpBa. insti-
tutis TanamSromBebis mier, adgi Bobrivi mikrorel ief-
is, zvavSenkrebebis morfometriuli da dinamikuri maxasi-
aTebBebis dadgenis safuzvelze 1984 wells SemuSavda
sof lis dacvis zvavsawinaaRmdego RonisZieba (nax.29).

B S

nax. 29. xeBovnuri zvavsadenis magaliTi (sofF.Rurta)

damrec ferdobze, sadac xdeboda zvavis gaSHBa, aSen-
da zvavis mimarTullebis SemcvBeli ori damba 7m
simaR B isa da 50-55 m sigrZis pirveli dambis daniSnulle-
bas zvavis siCgarisa da dartymis Zalis Semcireba da, na-
wi Bobriv, mimarTu Bebis Secvla warmoadgenda, xo B o me-
ore dambis (simaRBe 10 m, sigrZe 190-200 m) daniSnu N ebas
uSuallod =zvavis mimarTullebis SecvBa an meore dambis
gaswvriv xeBovnuri zvavsadeni igna gayvani Bi. garda am
RonisZiebisa, gaTvaliswinebull1 igna 1isic, rom herima-
Rardos Tferdobze, sadac es sofeli aris gaSenebuli,
auci Bebelli iyo utyeo monakveTebis wiwvovani JiSis xe-
ebiT gatyianeba da arsebuli tyis gaCexvis akrZallva am
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RonisZiebebis Semdeg sofHisTvis zvavs zaralli aRar ni-
uyenebia.

1885 we s pirveli betonis kedeli sagarTveB os sam-
xedro gzaze zvav “bodosagan” dasacavad aSenda.

zvavis moZraobis Seferxeba an SeCereba xdeba zigza-
govani monakveTebis SegmniT, rac SesaZBebelia mizanmi-
marTulli afeTqgebebis gziT. aseTi meTodi espaneTis piri-
neis mTebSi gamoiyeneba. zvavsawinaaRmdego nagebobebis
simtkices da saimedoobas Tavad zvavi gansazRvravs. xibi-
nebSi, allpebSi, 1aponiis mTebSi Catarebu i RonisZiebebi
miuTiTebs, rom auci BebBad gasaTvall iswinebe B ia adgi-
B obrivi pirobebi da zvavis xasiaTl.

agm principis gansaxorciellebBad zogjer gasaTva-
B iswinebe Bia komp Begsur RonisZiebaTa gatareba (nax. 30).

nax. 30. zvavebisagan dacvis kompBegsuri sistema 1. zvavis
mimarTuBebis SemcvBeli damba;, 2. zvavis Semaferxebel i
borcvebi da zvavSemakavebe Bi damba; 3. zvavsawinaaRmdego
gallerea. 4. Tov 0 Semakavebe Bi nageboba.
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10.asafeTqgebe B 1 nivTierebebisa da artileriis gamo-
yeneba

aSS-Si zvavebis profiBagtikuri CamoSvebisaTvis ga-
moiyeneba naRmebi da satyorcni yumbarebi. satyorcni yum-
barebis gamoyenebis SemTxvevaSi ramdenime sacecxBe po-
ziciidan aris SesaZlebeli didi raionis kontrolireba
aRniSnuli meTodi gamiyenes o Bimpiuri TamaSebis dros
skvo-ve 1 iSi, gasulli saukunis 60-ian wBebSi, roca ori
saaTis ganmav B obaSi ocdaaTamde zvavSemkrebidan Camovi-
da zvavi.

zvavsaSiS zonaSi afeTgeba SesaZBebelia Semdeg Senm-

TxvevebSi:

1. erTi Terdobidan zvavis CamosvBis dros aucilleb-
B ad unda Semowmdes sxva Ferdobebic;

2. zogjer, afFeTgebis Semdeg Tovli isev rCeba Ferdob-
ze an SesaZBebelia mcire zomis zvavis Canosv il a

Terdobebidan zvavebis CamosaSvebad gamoiyeneba:

1. tetritrolis sabrZolo fugasuri Wurvebi C — 3 da
trotili;

2. seismografiulli denTi;

3. 105 mm-ze nak Bebi kalibris sabrZzoll o Wurvebi;

4. gamonak Bis SemTxvevaSi — dinamiti.

Tovlis karnizebis CamosaSHBelad gamoiyeneba:

1. tegnikuri 40%-iani JeBatin-dinamiti, romelic ar 1iy-

ineba;
samxedro Tugasuri Wurvebi an seismografiulli den-
TI;

3. karnizis warmogmnamde SesaZBebelia winaswar gaT-
xrill ormoebSi Fugasuri Wurvebis gan B ageba;

4, SesaZlebelia detonarorebis gamoyeneba, kerZod: a)
eleqgtronuli da cecxBovani kafsulla detonatorebi
an detonatoris zonari; b) detonatori TFugasuri
WurvisaTvs unda iyos #8 an meti.
auci BebBad gasaTval iswinebe Bia asafeTgebeli niv-

Tierebebis Senaxvis wesebi.
gvemexs, naRmtyorcns, saraketo mowyobi Bobebs unda

gaaCndes sizuste da Sor manZi Bze srolis unari, unda

N
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iyos mobi Buri, saimedo da gamoirCeodes marTvis simar-
tiviT. sxvadasxva iaraRebs Soris aRsaniSnavia 75 da 105
mm-is kal ibris qvemexebi, aseve 75 mm-is haubicebi. 105 mm-ze
meti kalBibris iaraRis gamoyeneba rekomendebulli ar ar-
is.

105 mm-tani ew. ukugorebis armgone qvemexi TiTgmis ar
gansxvavdeba 75 mm-iani qvemexisagan rogorc srolis si-
zustiT, ise eqspluataciiTa da sandoobiT. srolis si-
Sore nmisi ufro didia, aseve didia dartymis Zalac,
Tovlze advi Blad gadaadgi Bdeba, misi ganTavseba SesaZz-
Bebelia rogorc avtomobill ze, ise romelime pRlatfor-
maze. es iaraRi SesaZBebel ia gamoyenebu Bi ignas saavto-
mobi B0 gzebis dacvis mizniT. naRmtyorcnebis gamoyeneba
SeuZBebelia im adgi BebSi, sadac nagebobebi da dasax-
Bebulli pungtebia, radgan maTi dazianeba SesaZBebellia
yumbaris namsxvrevebiT. aseve zemogmedebis dros aucill-
ebe B ia gzebis gadaketva da gadaadgi Bebis SezRudva
gaTvaliswinebuli unda iyos usafFrTxoebis tegnikis Zi-
riTadi principebi.

gasu b1 saukunis 70-1tan wBebSi sagarTve B 0Si saavto-
mobi Bo magistrallebze zvavebis profi Bagtikuri gamow-
veva dabombvisa da afFeTqgebis gziT (egsperimentis saxiT)
sagarTvel os samxedro gzaze tardeboda instituti ag-
tiur monawi Beobas iRebda =zvavsaSiSi ubnebis gansaz-
RvraSi, zvavebis dinamikuri parametrebis (zvavis siCga-
ris, dartymis Zalis, moZravi zvavis simaRBis da konu-
sis magsimaBuri simaR Bis) ganoTv B ebSi.

11. Tovhis zvavebisagan dacvis Tanamedrove meTo-
debi

zvavebisagan dasacavad auci Bebelia rogorc agtiuri
(zvavebTan brZo B a), ise pasiuri (zvavebisagan dacva) zvav-
sawinaaRmdego meTodebis gamoyeneba.

agtiur RonisZiebebs miekuTvneba Tovlis safarze ze-
mogmedebis Tanamedrove sistemis GAZEX, AVALANCHE (pnev-
maturi gvemexi) da DAISYBELL komp Begsebis gamoyeneba.

1989 wells frangullma Firmam 15 - wliani egsperimen-
tis Catarebis Semdeg daapatenta GAZEX sistema, romlis
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daxmarebiT Jangbadisa da propanis narevis saSuallebiT
xdeba zvavebis xeBovnurad gamowveva. aseTi sistema
msof B 10Si gamoiyeneba rogorc zamTris kurortebis, as-
eve gzebis, gvirabebis da sacxovrebe B i1 kompBegsebis da-
sacavad. 2002 we B s es sistema gamoiyenes ruseTis Federa-
ciaSi krasnodaris mxaris “krasnaia polianasa” da 2008
we s kurort “roza xutorsSi” (nax. 31).

1

N

am sistemas sammagi mogmedeba gaaCnia:
iwevs Tovlis masis rRvevas gazebis wvis Sedegad;
iwevs Tovlis safaris gamkvrivebas;
seismuri tallRa, romelBic sistemis amogmedebisas
warmoigmneba, iwvevs Tovlis masis Camosvlas.

nax.3l. zvavsawinaaRmdego sistema GAZEX

sistema Sedgeba ori nawBisagan:. SHELTER marTvis

pungtisagan, sadac Jangbadisa da propanis rezervuari,
eleqgtronuli marTvis sistema, radiosignallebis mimRebi
mowyobi Boba, Tovlis safaris parametrebis ganmsazRvre-
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Bi xelBsawyoa moTavsebuli (suraTis mar jvena nawi Bi)
da agtiuri zemogmedebis ramdenime EXPLODER danadgari-
sagan. naxazze gamosaxuli erTi aseTi rezervuari momsa-
xurebas uwevs 5 EXPLODER-s (suraTis marcxena nawi Bi).
es agtiuri zemogmedebis danadgari warmoadgens metallis
mills, romelic Tavsdeba zvavSemkrebSi da romell Tanac
mierTebu Bia gazgamtari milebi. Tavad milebi ZiriTad
pungtSi ganTavsebull rezervuarTan aris mierTebuli.
EXPLODER- is SigniT xdeba Jangbadisa da propanis (16
wi Bi1T) SeerTeba es sistema muSaobs zamTris mTeli se-
zonis ganmav B obaSi nebismieri amindis pirobebSi da zva-
vebis gamowveva SeuZ B ia manam, sanam zvavi miaRwevs daman-
grevell masas da Zalas. mag. kurort “roza xutor”-Si
cirkSi ganTavsebu Bia 34 EXPLODER danadgari (nax.32).

T B Y TR Lo
nax. .32. kurort “roza xutorSi” ganTavsebu L i
EXPLODER-ebi

Tanamedrove zemogmedebis kidev erT saxeobas warmo-
adgens pnevmaturi gvemexi AVALANCHE, rome Imac saarti-
Berio iaraRi Secvalla Wurvi-raketa specialluri Txeva-
di (usafFrTxo) komponentebisagan da detonatorisagan
Sedgeba. qvemexi SeiZBeba ganTavsdes rogorc stacionar-
ullad erT garkveull adgi ll ze, ise SesaZlebelia misi ga-
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datana mux Buxiani transportiT. misi gasroblis manZiBi
2 km-ia (sur.33).

nax.33. pnevmaturi gvemexi AVALAUNCHE.

DAISYBELL (ew“zari) zvavebze agqtiuri zemogmedebis
mesame uax Besi teqgno B ogiaa, romelic Zne Badmisawvdomi
zvavSenkrebebis callkeull ubnebze zemogmedebis SesaZ ll eb-
B obas iZBeva sistema warmoadgens metall is konuss spe-
cialluri mowyobi BobiT, romeBic trosiT aris mimagre-
bulli vertmfFrenze. DAISYBELL - is muSaobis principi
mdgomareobs imaSi, rom distanciuri inicirebiT Xxdeba
metalis konusSi moTavsebuBi Jangbadisa da wyall badis
narevis afeTgeba konusi damzadebu B ia maRall i mdgrado-
bis Ffoladisagan, rac saSuallebas iZBeva daikavos gaze-
bis narevi aallebamde da mimarTos Tovlis safFarisaken
asafteTgeb Bad. (nax.34).

DAISYBELL - is egspBuatacia damokidebu Bia frenis
pirobebze, misi gamoyeneba SesazBebelia mxoBod dRis
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saaTebSi kargi xi Bvadobis pirobebSi da miCneullia, rom
es warmoadgens am sisitemis naklls.

garda zemogmedebis aRniSnuli sistemebisa, zvavebTan
sabrZzoBvelBlad amJamad sxvadasxva qveynebSi gamoiyeneba
Semdegi tipis zvavsawinaaRmdego raketebi:

1IIPJ -25 H . kaBibri 60 mm, sigrZe — araumetes 850 mm,
masa -3 kg, mogmedebis radiusi — 2500 m.

nax.34. zvavSemkrebze DAISYBELL sistemniTzemognmedeba.

2 KMN3WUJ -T “ reaqtiull zvavsawinaaRmdego komp B egss
gaaCnia 650-7000 m-mde gasroBis siSore. gamoiyeneba Zne-
I adnisawvdom raionebSi, misi daniSnu B ebis adgi l ze ga-
datana xorcieldeba vertmfreniT an avtotransportiT
Sesabamisi usafrTxoebis tegnikis dacviT.

komp Begsi Sedgeba: 80 mm-iani C-8 sistemis raketebis
gamSvebi pu ll tis mgone mravall Buliani danadgaris, MK —
52 tipis mikrokaBkuratorisa da Bazerulli samiznebel i
— manZi Emzomisagan. misi tegnikuri maxasiaTeb Bebia ka-
Bibri -80mm, gasrolis magsimaBuri manZi Bi 7000 m, mini-
maBuri — 650 m; raketis masa 11,6 kg; gamSvebi danadgaris
ITY mimmarTve Bebis raodenoba — 5, IIV- s masa araumetes
150 kg, ITY save B e mdgomareobidan sabrZo l o mdgomareoba-
Si gadasvlis dro 8-10 wT.
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