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Sesavali 

rogorc mogexsenebaT 2008 wlis agvistos TveSi, borjomis xeobaSi, 

ruseTis mier ganxorcielebuli ekocidis Sedegad xanZrisagan 

ganadgurda kurort borjomis, kaspis raionis sofel xandakis, suramis, 

kikeTis, xaiSis, atenis tyis masivebi, xaragaulis erovnuli parki da 

centraluri avtomagistralis mimdebare fiWvnari. 

dazaralebuli regionebidan Cveni kvlevis sagans warmoadgens 

borjomis xeoba, radgan ekocidis Sedegad ganadgurebuli tyis farTobma 

marto am xeobaSi 950 heqtars miaRwia (sul saqarTvelos masStabiT 

ganadgurda 1100 heqtari tyis masivi) da sasicocxlo funqcia Seuwyda 290 

000 m3 xe-tyes. xanZris Sedegad mTis ferdobebze mTlianad ganadgurda 

mcenareuli safari, ris gamoc gaaqtiurda eroziul-Rvarcofuli 

movlenebi (ix. sur. 1). 

 
 

sur. 1. borjomis naxanZrali mTis ferdobi 
 borjomis xeobaSi naxanZral mTis ferdobebze mimdinare eroziuli 

procesebis dasaregulireblad da iq arsebuli biomravalferovnebis 

aRdgenisaTvis, saWiroa Tanamedrove RonisZiebebis drouli SemuSaveba da 

maTi gatareba, winaaRmdeg SemTxvevaSi SesaZloa gaizardos wylis  
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zedapiruli Camonadenis moculoba, rac iwvevs mTis ferdobebze 

eroziuli procesebis gaZlierebas, wyalmovardnebs, xramebis warmoqmnas, 

Rvarcofuli da mewyruli movlenebis Zlier gaaqtiurebas. 

 yovelive zemoaRniSnulma problemebma gamoiwvia kurort borjomSi 

turistebis da damsveneblebis nakadis Semcireba, rac negatiurad aisaxa 

turistuli infrastruqturisa da Sesabamisad regionis ekonomikur 

ganviTarebaze. 

 rogorc mogexsenebaT, sensitiur regionebSi mosalodneli buneb-

rivi katastrofebis riskis Semcireba Tanamedrove ekologiuri mecniere-

bis aqtualur mimarTulebas warmoadgens, amdenad borjomis xeobaSi 

xanZris Sedegad warmoqmnili sensitiuri ubnebis mowyvladobis Sefaseba 

da eroziuli procesebis sawinaaRmdego Tanamedrove inovaciuri 

RonisZiebebis SemuSaveba metad prioritetuli sakiTxia, miTumetes 

borjomis xeobaSi dRemde ar aris SemuSavebuli xanZris Sedegad 

warmoqmnili ekologiuri disbalansis aRdgenis efeqturi strategia. 

 zemoxsenebuli problemebi aseve mWidrod aris dakavSirebuli iseT 

aqtualur sakiTxebTan, rogoricaa borjomis xeobaSi niadagis eroziiT 

provocirebuli mosalodneli Rvarcofis riskis zonebSi mcxovrebi 

mosaxleobis ekologiuri cnobierebis amaRleba da maTi qcevis wesebis 

gamomuSaveba eqstremaluri situaciis pirobebSi, radgan borjomis 

xeobaSi amJamadac maRalia Rvarcofuli procesebis ganviTarebis 

albaToba da am mimarTulebiT mosaxleobis mzaobas udidesi mniSvneloba 

aqvs adamianTa msxverplis Tavidan acilebis TvalsazrisiT. 

ZiriTadi nawili 

 zemoaRniSnulis gaTvaliswinebiT, borjomis naxanZral xeobaSi 

warmoqmnili sensitiuri ubnebis (eroziuli kerebi) mowyvladobis 

Sesafaseblad ganxorcielda savele eqspediciebi, romlis Sedegad 

SerCeuli iqna sakvlevi poligonis mosawyobad saWiro naxanZral-

erozirebuli ferdobi; 

 SerCeul ferdobze, niadagis eroziis maprovocirebeli faqtorebis 

dasadgenad aRebuli iqna niadag-gruntis sinjebi da laboratoriul 
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pirobebSi ganisazRvra maTi fizikur-meqanikuri maxasiaTeblebi (ix. 

cxrili 1,2,3); 

cxrili 1. 

niadag-gruntis granulometruli Semadgenloba 

 
cxrili 2.  

 

niadag-gruntis fizikuri Tvisebebi 
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g.g. g.g. % g/sm3 g/sm3 g/sm3 g.g. g.g. g.g. g.g. g.g. 

1 2 4 8 9 10 11 12 13 14 15 16 17 18 

1 

dQIV 

0.6 0.47 0.24 23 2.75 1.9 1.50 0.27 0.46 0.84 0.886 0.13 

2 0.5 0.45 0.23 22 2.75 1.88 1.49 0.26 0.46 0.84 0.848 0.14 

3 0.7 0.46 0.24 22 2.74 1.88 1.47 0.28 0.46 0.87 0.886 0.18 

4 0.5 0.44 0.24 20 2.75 1.89 1.49 0.27 0.46 0.85 0.876 0.15 

5 0.6 0.45 0.23 22 2.76 1.88 1.48 0.27 0.46 0.86 0.862 0.18 

6 0.5 0.46 0.28 18 2.75 1.87 1.44 0.3 0.48 0.91 0.905 0.11 
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granulometruli Semadgenloba 

fraqciis zoma mm 

Tixa mtveri qviSa uxeSnatexovani 

<0,002 0,002-0,05 0,05-1,0 >1,0 

% % % % 

1 2 4 5 6 7 8 

1 

dQIV 

0.6 46.6 42.4 9.8 1.2 

2 0.5 43.4 40.4 15.5 0.7 

3 0.7 40.3 39.6 16.6 3.5 

4 0.5 42.7 43.5 11.8 2.0 

5 0.6 43.4 42.4 10.8 3.4 

6 0.5 41.8 42.4 11.7 4.1 
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cxrili 3.  
 

niadag-gruntis meqanikuri Tvisebebi 
 

 

laboratoriuli kvlevebis Sedegad dadginda: granulometriuli 

maCveneblebis mixedviT, gruntebi Tixur qanebs ganekuTvnebian, sadac 

Tixa-mtvrovani fraqcia 80% aWarbebs, xolo qviSa da uxeSnatexovani 

fraqcia 20% ar aRemateba (cxrili 1). igi naxevrad myari konsistenciis, 

saSualod tenian gruntebs miekuTvneba. plastikurobis ricxvis 

mixedviTac igi Tixur gruntebs warmoadgens saSualo forianobiT 

(cxrili 2). meqanikuri maxasiaTeblebis mixedviT saSualod kumSvadi 

qanebis kategoriaSi gadis (kumSvadobis koeficienti a=0.01-0.03), simtkicis 

maCveneblebi am gruntebs axasiaTebs rogorc saSualo SeWidulobisa da 

Sida xaxunis Zalebis mqone gruntebs (cxrili 3). 

Cven mier agreTve ganxorcielda niadag-gruntis nimuSebis qimiuri 

analizi misi qimiuri Semadgenlobis dasadgenad (ix. cxrili 4). 

niadagis nimuSi pirvel rigSi  momzadebuli iqna saanalizod, rac 

gulisxmobs mis miyvanas haermSral mdgomareobamde, Semdeg momzadda 

niadagis wyliT gamonawuri, romelSic  ganisazRvra ZiriTadi 

kaTionebisa da anionebis Semcveloba Cl
-
 ; HCO3 

-
;   SO4 

2+
;  Ca

2+
  ;Mg

2+ 
. 

niadagis reaqciis  pH da humusis Semcveloba:  
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meqanikuri Tvisebebi 

kumSva simtkice 

kumSvadobis 
koeficienti, a 

saerTo 
deformaciis 
moduli E0 

Sinagani 
xaxuni kuTxe, 

φ
0 

SeWiduloba, 
C 

mpa mpa grad mpa 

1 2 4 19 21 22 23 

1 

dQIV 

0.6 0.02 38.49 18 0.032 

2 0.5 0.03 30.70 16 0.030 

3 0.7 0.02 25.66 17 0.033 

4 0.5 0.01 77.83 16 0.029 

5 0.6 0.02 38.90 18 0.034 

6 0.5 0.02 39.78 16 0.031 
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ix. cxrili 4 
niadag-gruntis nimuSebis qimiuri analizis Sedegebi 

 

# pH Cl
-  

mg/100g 
HCO3 

-

mg/100g 
SO4 

2+ 

mg/100g 
Ca

2+ 

mg/100g 
Mg

2+ 

mg/100g 
Hhumusi 
% 

Sefaseba 

1 7,76 7,0 109,8 17 20 12 26,8 Savmiwa 
niadagi 

 
miRebuli Sedegebidan Cans, rom niadagi dabal mariliania da 

reaqcia susti tute aqvs. humusis Semcvelobis mixedviT miekuTvneba 

Savmiwa niadags. 

 Semdeg etapze, SerCeul naxanZral-erozirebul ferdobze 

mowyobili iqna niadagis eroziis sakvlevi integrirebuli poligoni, 

romelic Sedgeba simetriulad ganlagebuli, toli farTobis mqone, 2 

sacdeli da 1 sakontrolo ubnisagan (ixileT sur. 2, 3, 4); 

  

 
 

sur. 2. sakvlevi integrirebuli poligonis sqema 
 



7 

 

 

sur. 3. sakvlevi poligonis mowyoba 
 
 
 
 

 

 
sur. 4. sakvlevi poligonis saerTo xedi 
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 sakvlevi integrirebuli poligonis I sacdeli ubnis zedapirze 

dafenili iqna geosinTeTikuri masalisagan damzadebuli, labirinTisebri 

struqturis mqone geoxaliCa „sekumati“, masSi CaTesili iqna borjomis 

xeobaSi gavrcelebuli, unikaluri endemuri jiSis balaxovani da xe-

buCqovani mcenareebis Teslebi. 

 II sacdeli ubnis niadag-gruntis zedapirze dafenili iqna Cven mier 

SemoTavazebuli naturaluri bambisa da marlis Srisagan Semdgari 

inovaciuri geoxaliCa „nesgeo“, romelTa Sreebs Soris moTavsebuli iqna 

borjomis xeobaSi gavrcelebuli, unikaluri endemuri jiSis balaxovani 

da xe-buCqovani mcenareebis Teslebi, xolo sakontrolo ubanze 

ganxorcielda eroziuli procesebis dinamikis Seswavla (naRvarevebis 

parametrebis cvlileba) sxvadasxva intensiobis naleqebis formirebisas,  

risTvisac ganxorcielda 32 eqsperimenti (ix. cxrili 5). 

cxrili 5 

naxanZral ferdobze warmoqmnili naRvarevebis parametrebis cvlileba 

sxvadasxva intensiobis naleqebis formirebisas 

# naleqebis 
intensioba 

q (mm/sT) 

B-naRvarevis 
saSualo sigane 

(sm) 

b-naRvarevis 
Ziris saSualo 

sigane (sm) 

h-naRvarevis  
saSualo 

siRrme (sm) 

#1 eqsperimentis monacemebi 
1 naRvarevi 5,7 5,00 0,90 4,00 
2 naRvarevi 6,00 1,00 4,30 

#2 eqsperimentis monacemebi 
1 naRvarevi 8,9 5,70 1,40 4,50 
2 naRvarevi 6,60 1,80 4,90 

#3 eqsperimentis monacemebi 
1 naRvarevi 7,4 6,40 1,95 4,90 
2 naRvarevi 7,30 2,30 5,50 

#4 eqsperimentis monacemebi 
1 naRvarevi 3,2 6,95 2,25 5,45 
2 naRvarevi 7,85 2,95 6,35 

#5 eqsperimentis monacemebi 
1 naRvarevi 9,2 7,55 3,10 5,90 
2 naRvarevi 8,40 3,80 6,85 

#6 eqsperimentis monacemebi 
1 naRvarevi 2,9 8,60 3,85 6,50 
2 naRvarevi 8,95 4,45 7,40 
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#7 eqsperimentis monacemebi 
1 naRvarevi 7,1 9,00 4,10 6,90 
2 naRvarevi 9,50 4,95 7,90 

#8 eqsperimentis monacemebi 
1 naRvarevi 3,1 9,40 4,50 7,20 
2 naRvarevi 9,80 5,25 8,20 

#9 eqsperimentis monacemebi 
1 naRvarevi 5,9 9,90 4,80 7,50 
2 naRvarevi 10,40 5,50 8,60 

#10 eqsperimentis monacemebi 
1 naRvarevi 2,3 10,20 5,20 7,80 
2 naRvarevi 10,80 5,90 8,90 

#11 eqsperimentis monacemebi 
1 naRvarevi 1,1 10,20 5,20 7,80 
2 naRvarevi 10,80 5,90 8,90 

#12 eqsperimentis monacemebi 
1 naRvarevi 0,9 10,20 5,20 7,80 
2 naRvarevi 10,80 5,90 8,90 

#13 eqsperimentis monacemebi 
1 naRvarevi 0,7 10,20 5,20 7,80 
2 naRvarevi 10,80 5,90 8,90 

#14 eqsperimentis monacemebi 
1 naRvarevi 0,8 10,20 5,20 7,80 
2 naRvarevi 10,80 5,90 8,90 

#15 eqsperimentis monacemebi 
1 naRvarevi 4,8 10,80 5,50 8,00 
2 naRvarevi 11,50 6,20 9,10 

#16 eqsperimentis monacemebi 
1 naRvarevi 6,1 11,10 6,00 8,30 
2 naRvarevi 12,00 6,50 9,30 

#17 eqsperimentis monacemebi 
1 naRvarevi 7,9 11,60 6,30 8,60 
2 naRvarevi 12,50 6,70 9,60 

#18 eqsperimentis monacemebi 
1 naRvarevi 8,4 12,10 6,50 8,80 
2 naRvarevi 13,20 7,00 9,80 

#19 eqsperimentis monacemebi 
1 naRvarevi 4,5 12,30 6,60 8,90 
2 naRvarevi 13,50 7,20 9,90 

#20 eqsperimentis monacemebi 
1 naRvarevi 3,6 12,40 6,70 9,00 
2 naRvarevi 13,70 7,30 10,10 

#21 eqsperimentis monacemebi 
1 naRvarevi 4,2 12,90 6,80 9,20 
2 naRvarevi 14,20 7,40 10,30 
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#22 eqsperimentis monacemebi 
1 naRvarevi 1,4 13,10 6,90 9,40 
2 naRvarevi 14,30 7,50 10,40 

#23 eqsperimentis monacemebi 
1 naRvarevi 4,4 13,40 7,00 9,50 
2 naRvarevi 14,40 7,60 10,50 

#24 eqsperimentis monacemebi 
1 naRvarevi 3,6 13,60 7,10 9,60 
2 naRvarevi 14,50 7,70 10,70 

#25 eqsperimentis monacemebi 
1 naRvarevi 3,4 14,00 7,20 9,80 
2 naRvarevi 14,90 7,80 10,90 

#26 eqsperimentis monacemebi 
1 naRvarevi 4,8 14,60 7,40 10,00 
2 naRvarevi 15,50 8,00 11,10 

#27 eqsperimentis monacemebi 
1 naRvarevi 3,6 14,80 7,50 10,10 
2 naRvarevi 15,80 8,10 11,20 

#28 eqsperimentis monacemebi 
1 naRvarevi 5,2 15,30 7,70 10,30 
2 naRvarevi 16,20 8,30 11,40 

#29 eqsperimentis monacemebi 
1 naRvarevi 7,2 15,80 7,90 10,50 
2 naRvarevi 16,70 8,50 12,60 

#30 eqsperimentis monacemebi 
1 naRvarevi 2,2 16,00 8,00 10,60 
2 naRvarevi 16,80 8,60 12,70 

#31 eqsperimentis monacemebi 
1 naRvarevi 8,6 16,50 8,20 10,80 
2 naRvarevi 17,50 8,90 12,90 

#32 eqsperimentis monacemebi 
1 naRvarevi 5,4 17,00 8,40 11,00 
2 naRvarevi 18,10 9,10 13,20 

 naxanZral-erozirebul ferdobze Cven mier mowyobili sakvlevi 

integrirebuli poligonis SesaZleblobebi unikaluria, radgan mis 

farglebSi erTdroulad ganxorcielda rogorc niadagis eroziis 

dinamikis Seswavla, aseve niadagis eroziis sawinaaRmdego 2 

erTmaneTisagan gansxvavebuli geoxaliCis efeqturobis dadgena. misi 

muSaobis principi mdgomareobs SemdegSi: poligonis sazRvrebSi mosuli 

naleqebis intensiobis gansazRvra moxda sakvlevi integrirebuli 

poligonis axlos damontaJebuli pluviografis saSualebiT (ix. sur. 5).  
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sur. 6. sakvlev poligonze ganTavsebuli pluviografi 
 

poligonis sakontrolo da sacdel ubnebze mosuli intensiuri 

naleqis Sedegad formirebuli myari da Txieri Camonadeni natanmimRebisa 

da milebis saSualebiT miedineboda natanSemkreb rezervuarebSi (ix. sur. 

7).  

 
 

sur. 7. sakvlevi poligonis qveviT ganTavsebul did rezervuarebSi 

moTavsebuli mcire moculobis natanmimRebi kasrebi 
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sakvlevi poligonebidan formirebuli Txieri da myari Camonadenis 

moculobis dadgenis Semdeg (ix. sur. 8 ) xdeboda mRvrie siTxidan myari 

Camonadenis gamoyofa, garkveuli periodis ganmavlobaSi misi statikur 

mdgomareobaSi gaCerebiT (ix. sur. 9), Semdeg xorcieldeboda myari 

Camonadenis gamoSroba, awonva da Sesabamisad erozirebuli niadag-

gruntis moculobis dadgena.  

 
 

sur. 8. natanmimRebi rezervuaridan sinjis aReba 
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sur. 9. natanmimRebi rezervuaridan aRebul sinjSi mimdinare myari 

Camonadenis daleqvis procesi 

 sakvlevi integrirebuli poligonis sacdel ubnebze damontaJebul 

geoxaliCebSi CaTesili borjomis unikaluri endemuri jiSis balaxovani 

da xe-buCqovani mcenareebis zrdis dinamikis gansazRvra ganxorcielda 

mcenareTa simaRleebis uSualo gazomvebis saSualebiT (ix. sur. 10,11,12); 
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sur. 10. geoxaliCa nesgeoze amosuli mcenareebis  

zrdis dinamikis dadgenis procesi 

 

sur. 11. geoxaliCa nesgeoze amosuli xe-mcenareebis simaRleebis  

gazomvis procesi 
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sur. 12. geoxaliCa sekumatze amosuli mcenareebis  

zrdis dinamikis dadgenis procesi 

 sagranto proeqtis meore periodis dasrulebis Semdgom ufro 

naTeli gaxda naxanZral teritoriaze mowyobili sakvlevi poligonis II 

sacdel ubanze damontaJebul geoxaliCa nesgeos efeqturoba (ix. sur. 

13,14), geoxaliCa sekumatTan SedarebiT, rac Semdgom dagegmili kvlevebis 

periodSi dazusta (ix. sur. 15,16).  
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sur. 13. sakvlevi poligonis saerTo xedi poligonis mowyobidan 1 

wlis Semdeg 

 

 

 
sur. 14. sakvlevi poligonis sakontrolo da sacdeli ubnebi 

poligonis mowyobidan 1 wlis Semdeg 
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sur. 15. sakvlevi poligonis sakontrolo da sacdeli ubnebi 

poligonis mowyobidan weliwadnaxevris Semdeg (xedi zevidan qveviT) 

 

sur. 16. sakvlevi poligonis sakontrolo da sacdeli ubnebi 

poligonis mowyobidan weliwadnaxevris Semdeg (xedi qvevidan zeviT) 
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 borjomis municipalitetis gamgeobis sxdomaTa darbazSi “gaeros” 

treneris daxmarebiT gamarTuli iqna treningebi, sadac eswreboda 

borjomis xeobaSi mosalodneli Rvarcofuli movlenebis riskis zonaSi 

mcxovrebi mosaxleoba da gamgeobis TanamSromlebi (ix. sur. 17). Tema 

exeboda bunebrivi katastrofebis riskis zonaSi mcxovrebi mosaxleobis 

ekologiuri cnobierebis amaRlebas da eqstremalur pirobebSi maTi 

qcevis wesebis gamomuSavebas. 

 

 

sur. 17. borjomis municipalitetis gamgeobis sxdomaTa darbazSi 

Catarebuli treningi 

 

daskvnebi da rekomendaciebi 

 
 borjomis naxanZral mTis ferdobze mowyobil savele poligonze 

Catarebuli kvlevis Sedegebis safuZvelze, SesaZlebelia rekomendacia 

mieces geoxaliCa “nesgeo”-s, naxanZral mTis ferdobebze mimdinare 

niadagis eroziis regulirebisa da biomravalferovnebis aRsadgenad, 

radgan igi bevrad ufro efeturia vidre msoflioSi aprobirebuli 

geoxaliCa “sekumati”. 
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 geoxaliCa “nesgeo”, misi dabali Rirebulebidan gamomdinare (1 m2-is 

Rirebuleba Seadgens 2,5 lars, xolo msoflioSi aprobirebuli 

geoxaliCa “sekumati”-s 1 m2-is Rirebulebaa 28 lari) SesaZlebelia misi 

komercializacia msoflio bazarze. 

 sagranto proeqtis farglebSi ganxorcielebuli treningebi xels 

Seuwyobs borjomis mosaxleobis ekologiuri cnobierebis amaRlebas da 

eqstremalur pirobebSi adamianTa qcevis wesebis aTvisebas, maTive 

usafrTxoebis uzrunvelsayofad, radgan borjomis xeobaSi winaswarve 

SeimCneva Rvarcofebis formirebis riskebi.  

 

 

 

 


