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The paper studies relation between geodeformation regime variations of 

underground water observed in boreholes and deformation processes in the Earth 

crust, associated with formation of earthquakes. Monitoring of hydro-

geodeformation field (HGDF) has been carried out thanks to the on-purpose 

general network of Georgia and Caucasus. Actually they represent sensitive strain-

meters. The boreholes response all deformations of about 10
-7

 -10
-9

 caused both by 

endogenous, and exogenous factors. 

Here we present results of the analysis of the data of hydrodynamic observations by 

program in Matlab for the method of synthesis theoretical signals by using special 

coefficients for endogenous factors.  

According to the statistics, the earthquakes center co-insides with the extreme 

gradient zone in the hydrogeodeformation field. Besides, during seismological 

“silent” period, water level variation basically is caused by the earth crust tide 

variations, having the “background” way earthquake preparation process. 
Achieving the extreme point of deformation, the “background” character of 

variation disappears.  

    

Анализ режимосоставляющих факторов подземной воды для 

выделения тектонической составляющей 

Г. Меликадзе, Г. Кобзев, Н. Капанадзе, З. Мачаидзе, Т. Джимшеладзе 
 

 
На территории Грузии, как и всего Кавказа, с 1985 года  проводятся 

работы по созданию  специализированной сети субартезианских скважин, для 

изучения эволюции Гидогеодермационного поля земли, во время подготовки 

и реализации землетрясений. Ретроспективный анализ огромного 

статистического материала подтвердил несомненную информативность 

выбранного метода и позволил выявить следующие закономерности: 
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Во время подготовки землетрясении, заблаговременно (за несколько 

месяцев до события) происходит изменение средних значении уровня воды, 

отображающих  деформационные процессы растяжения и сжатия в земной 

коре земли. Во время сильных землетрясений эпицентральная зона совпадает 

с зоной наибольшего градиента в ГГД поле. Непосредственно перед 

событием при достижении критической деформации нарушается  

характерный -фоновый режим.  
 

seismuri monitoringis centri, (995 32) 210 274, melikadze@gmail.com, www.seismo.ge. 

kavkasiis teritoria miekuTvneba msoflios seismoaqtiur 
regionTa ricxvs, sadac mravalricxovani miwisZvrebi did 
zians ayenebs mis mosaxleobas da iwvevs ekonomikur zarals. 
amitom, geodeformaciuli procesebis ganviTarebis prognozi 
metad aqtualuri da mniSvnelovani problemaa. msoflios 
seismoaqtiur regionebSi bolo 20 wlis ganmavlobaSi 
warmoebulma kvlevebma daafiqsires mravali faqti 
hidrodinamikuri, hidroqimiuri da geofizikuri parametrebis 
mokle vadiani anomaliebisa da daadastures mizez-Sedegobrivi 
kavSiri, erTis mxriv miwisZvrebsa da liTosferoSi 
daZabulobis velis cvlilebebsa da, meores mxriv, am 
geodeformaciul procesebsa da miwisqveSa wylebis 
hidrodinamikur da hidroqimiur reJims Soris (1,2).   

hidrogeodeformaciul velze dakvirvebis meTodi, e.w. 
“hidrogeodeformaciul velis monitoringi”, gamoirCeva Tavisi 
informatiulobiT. igi saSualebas iZleva realur droSi 
davakvirdeT liTosferoSi mimdinare kumSva-gaWimviT 
deformaciul procesebs da SeviswavloT garemos geodinamiuri 
ganviTarebis kanonzomierebebi, maT Soris Zlieri miwisZvrebis 
ganmapirobebelic (3,4). 1985-1992 wlebis periodSi SerCeuli iqna 
daurRveveli reJimis mqone Rrma subarteziuli tipis 
WaburRilebi, romlebic Tanabrad faravdnen kavkasiis mTel 
teritorias. analogiuri qseli organizebuli iqna mTlianad 
alpiuri naoWa sistemis gaswvriv yofili sabWoTa kavSiris 
teritoriaze (karpatebi, kavkasia, centraluri azia, baikali da 
kamCatka). konkretulad kavkasiaSi sareJimo qseli moicavda 50 
WaburRils, maT Soris saqarTveloSi 15-s (nax #1). 
dakvirvebebis periodSi  WaburRilebi, rogorc moculobiTi 
deformografi, mgrZnobiared reagireben yvela saxis 
deformaciebze, rogorc egzogenur, aseve endogenurze. 
dakvirvebaTa sizuste aRwevda 10-7 - 10-9. sareJimo WaburRilebi 
irCeoda im principiT, rom daexasiaTebinaT yvela didi, 
damoukidebeli reJimis mqone geologiuri blokebi (nax #2). 
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nax. #1. sareJimo WaburRilebis qseli 

 

nax. #2. sareJimo WaburRilebis geologiur blokebze 
ganlagebis sqema 

    



131 
 

monacemTa damuSavebis meTodmonacemTa damuSavebis meTodmonacemTa damuSavebis meTodmonacemTa damuSavebis meTodebebebebis aRwerais aRwerais aRwerais aRwera 

 wylis donis cvlilebebi ganpirobebulia ZiriTadad 
Semdegi faqtorebiT: atmosferuli wneva (AP); naleqianoba (PR); 

mimoqceviTi variaciebi (TI) da teqtonikuri-seismuri 
daZabuloba (T/S). mcire wili modis aparaturul cdomilebaze 
(7). wylis done= f (AP)+ f (PR)+ f (TI)+ f(T/S)+ e; 

teqtonikuri komponentis gamosayofad saWiroa pirveladi 
masalis gafiltvra da arateqtonikuri mdgenelis mocileba 
(8,9). dekompoziciuri analizis karg magaliTs warmoadgens 
wylis donis monacemebis analizi, romelic gamoyenebuli iqna 
haibaras WisTvis iaponiaSi. Matsumoto, Akaike da Tamura (10, 11, 12) 
SeimuSaves specialuri programa BAYTAP-G (Bayesian Tidal Analysis 

Program in a Grouping Method). wylis doneze naleqianobis gavlena 
gaTvaliswinebuli iqna regresiuli analizis meTodiT da 
gamoiyenes kalmanis filtri, raTa gamoeyoT sxva ara-
teqtonikuri variaciebi da xmauri. problemisadmi 
Tanmimdevruli midgomis kidev erT magaliTs warmoadgens 
wylis donis monacemebis analizi lisis WaburRilze, sadac g. 
meliqaZem, p. gavrilenkom da T. WeliZem, mimoqceviTi 
variaciebis, atmosferuli wnevis da naleqianobis realur 
monacemebze dayrdnobiT moaxdines lisis WaburRilSi wylis 
donis variaciis Teoriuli reaqciis sinTezi, romelsac 
Sedarda wylis donis realuri variaciebi. spitakis miwisZvras 
win uswrebda wylis donis mkveTri anomalia. mTeli regionis 
masStabiT, teqtonikuri daZabulobis velis dasaTvlelad,  
SemuSavda meTodika da MatLab- is garemoSi daiwera 
komputeruli programa, sadac xdeboda wylis donis 
variaciebis trenduli mniSvnelobebis gamokleba sinTezuri 
gziT miRebul Teoriuli mrudidan, rac axasiaTebda am 
punqtSi, WaburRilis garSemo wyalSemcvel horizontSi, 
moculobiTi deformaciis sidides (nax #3). realuri 
deformaciis sididis dasadgenad xdeboda misi kalibreba 
mimoqceviTi variaciebis Sesabamisi deformaciuli sidideebiT 
(nax #4). Seswavlili iqna yvela WaburRilis (20 Wab.) droiTi 
mwkrivebi (1988 wlidan) da moxda maTi “mgrZnobiarobis” 
gansazRvra. yvela WaburRilisTvis daTvlili iqna 
geodeformaciuli sidideebi. miRebuli sxvaobis dadebiTi 
mniSvnelobebi (wylis donis realuri mniSvnelobebi metia 
vidre Teoriuli) axasiaTebda SekumSvis –kompresiul 
deformaciebs, xolo uaryofiTi sxvaoba- gaWimvis 
deformaciebs. 
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nax. #3. wylis donis Teoriuli da realuri variaciebis 
grafikebi. 

 

nax. #4. geodinamikuri  mdgeneli. 

hidrogeodeformaciuli velis regionaluri suraTis 
misaRebad da farTobze teqtonikuri deformaciebis evoluciis 
suraTis dasadgenad saWiro iyo gagveTvaliswinebina 
teritoriis geologiuri agebulebis sirTule. amis misaRwevad 
xdeboda miRebuli sxvaobrivi mniSvnelobis gamravleba punqtis 
“mgrZnobiarobaze”, rac gamoTvlili iyo am WaburRilis wylis 
donis dayvanili (atmosferuli da  
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naleqianobis gavlenis gamoklebiT) mniSvnelobis reaqciiT 
mimoqceviT variaciebze, seismurad wynar periodSi. hgv velis 
am mniSvnelobebiT xdeboda maxasiaTebeli suraTebis ageba da 
procesis evoluciis kanonzomierebebis Seswavla. magaliTad, 
spitakis (7.12.1988) miwisZvris momzadebis procesSi, hgd velis 
evoluciis suraTebi. naxazebis qveda nawilSi mocemulia 
kavkasiis teqtonikuri ruka da masze daZabulobis izoxazebi. 
zeda nawilSi- daZabulobis samganzomilebiani ruka, sadac 
Caweuli nawili Seesabamiseba SekumSvis deformacias, xolo 
amoweuli-gaWimvis deformacias. (nax. #5). 

 

 

nax. #3. hgd velis evoluciis suraTebi 

rogorc Cans hgd velis suraTebidan 1988 wlis dasawyisisas 
SeimCneva SekumSvis deformaciis Camoyalibeba aWara-TrialeTis 
dasavleT nawilSi, aseve samxreT saqarTvelosa da somxeTis 
Crdilo nawilSi. xolo maT samxreTiT mdebare zonaSi 
fiqsirdeba gaWimvis deformacia. TandaTanobiT izrdeba 
daZabulobis intensivoba da suraTi ufro kontrastuli xdeba, 
rac dekemberSi mTavrdeba miwisZvriT. Semdeg iwyeba 
gantvirTvis procesi da aRiniSneba wylis doneebis da- 
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cema. amave dros, gaWimvis deformaciis zolSi arsebul 
WaburRilebSi TandaTanobiT izrdeba wylis donis variaciebis 
amplitudebis sidide mimoqceviT variaciebTan SedarebiT, 
xolo SekumSvis zolSi-piriqiT mcirdeba (nax. #6). 

 

nax. #6. wylis donis variaciaTa amplitudebis nazardi.  

 

nax. #7. korelaciis mniSvnelobaTa cvlilebis grafiki. 



135 
 

amasTan, irRveva korelaciuri damokidebulebis sidide wylis 
donesa da mimoqceviT variaciebs Soris (nax. #7).  

sabolood SeiZleba davaskvnaT, rom miwisZvris momzadebis 
periodSi Zlieri miwisZvrebiT gamomwveuli kritikuli 
deformaciebis Camoyalibeba xdeba xangrZlivi periodis ganmav-
lobaSi, xolo misi momzadebis dro damokidebulia 
mosalodneli miwisZvris siZliereze. aseve, hgd velSi, 
miwisZvris kera emTxveva yvelaze didi gradientis zonas. 
uSualod miwisZvris win ki (ramdenime dRiT adre 
seismomovlenamde) irRveva maxasiaTebeli “fonuri” suraTi. 
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